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Abstract 

Delirium is increasingly regarded as a spectrum disorder, with subsyndromal forms merging 

imperceptibly with 'normal' consciousness. The traditional distinction between delirium and 

dementia has also become eroded, with a growing awareness of the significant residual 

deficits associated with delirium in adult patients. Delirium in adults has been 

reconceptualised as a disorder with significant morbidity and mortality, over and above that 

associated with its underlying causes. However, as a spectrum disorder operationally 

defined without a 'distress and/or impairment' criterion, the question of where exactly 

delirium starts and where delirium ends clearly has important implications for management. 

In addition, the evidence base for phannacotherapy of delirium in adults remains 

insubstantial and methodologically flawed. 

Through the use of a systematic review of the literature and a case series of children and 

adolescents diagnosed with delirium, I attempt to highlight relevant continuities and 

discontinuities between the syndrome of delirium as it presents in childhood and 

adolescence, and as it presents in adulthood and old age. 

Mirroring trends in the adult delirium literature, the scarce literature addressing delirium in 

children and adolescents suggests that in addition to being common, the disorder may be 

associated with residual cognitive and behavioural impairments. In paediatric consultation 

liaison psychiatry settings, the diagnosis of delirium is also associated with a mortality rate 

as high as 26%. 

I also present an illustrated conceptual model of the etiopathogenesis of delirium in children 

and adolescents, and data supporting the existence of certain high-risk groups. Paediatric 

delirium may have both a benign and a malignant form, but the correlates of 'malignant 

paediatric delirium' remain unclear at this time. 

The operational diagnostic criteria for delirium currently in use may be at best inadequate, 

and at worst, inappropriate, for use in children. While the range of symptoms of delirium 

occurring in all age groups is similar, a relatively unique phenomenological profile and an 
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increasing awareness of the difficulty in eliciting the currently defined 'core' features of 

delirium in children suggest that we may need to look beyond DSM IV-TR criteria in the 

diagnosis of delirium in children. Similarly, delirium rating instruments derived from adult 

and geriatric delirium research appear to have a degree of face validity in children, and yet 

their sensitivity, specificity, predictive values and reliability remain unknown in this age 

group. Synthesizing data obtained from a systematic literature review and case series, I 

present an argument for the creation of both developmentally sensitive consensus 

operational diagnostic criteria for delirium in children, and a delirium rating instrument 

specific to children. 

In addition, I report further open, uncontrolled evidence for the modest effectiveness of 

adjunctive haloperidol and risperidone in children and adolescents with. Lastly, I present a 

proposal for a treatment algorithm for delirium in children and adolescents, which 

incorporates threshold indications for the use of antipsychotic medications in child and 

adolescent delirium. 
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Preface 

The syndrome of delirium is a commonly encountered clinical problem in the context of 

paediatric consultation-liaison psychiatry. 

My fIrst experience of trying to assess and manage a child with a delirium occurred on one 

of the general paediatric wards at Red Cross Children's Hospital. This involved a 4 Y2-year­

old boy who had recently returned to the ward from the Paediatric Intensive Care Unit 

following a liver transplant. He had become psychotic and uncontrollably agitated over the 

course of 24 hours. The referral to the Consultation-Liaison Psychiatry Unit of the Division 

of Child and Adolescent Psychiatry was most notable for the level of urgency conveyed by 

the referrer. Rarely had I encountered a child so agitated and distressed. I found myself 

having to rely heavily on my experiences with adult and even elderly patients with delirium, 

and I recall feeling quite inadequately prepared. It was a distinctly unsettling experience. 

Two renowned child and adolescent psychiatry textbooks proved to be of little assistance, 

providing only a cursory mention of delirium. I decided to perform a literature search. What 

I discovered was a quite startling lack of published literature relating to almost any aspect of 

delirium in children and adolescents. It was also clear that the evidence base for 

management of the disorder in children remained at the very lowest level of evidence: case 

series, case report, and expert opinion. 

Within a relatively short period of time in the Consultation-Liaison Psychiatry Unit of the 

Division of Child and Adolescent Psychiatry I also discovered that delirium was a relatively 

common reason for referral from the inpatient paediatric wards. In light of the scarcity of 

literature relating to the subject, and the fact that I found myself frequently needing to assess 

and manage referrals similar to the one described above, I decided to undertake a systematic 

literature review. The results of my initial unsystematic literature search had suggested that, 

with only a few exceptions, there was little high quality published research on the subject of 

delirium in children and adolescents. I therefore decided to perform a systematic literature 

review of all of literature relating to any aspect of delirium in this age group in any 

language. The purpose of this review was fourfold. 
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1. To identify evidence of both continuities and discontinuities (should they exist) 

between the syndrome of delirium as it occurs in children and adolescents, and 

as it occurs in adults. 

2. To identify gaps in the knowledge base relating to delirium in children and 

adolescents - areas where perhaps insufficient literature exists to allow for such 

continuities and discontinuities to be discerned. 

3. To clarify unanswered research questions in relation to delirium in children and 

adolescents and thus direct further research. 

4. To allow me to institute best clinical practice in the management of my child 

and adolescent patients suffering from delirium, based on the best available 

current empirical evidence. 

To the best of my knowledge, at the time of writing, no systematic literature review 

addressing all aspects of delirium in children and adolescents has previously been 

conducted. 

Simultaneously, I decided to document in detail the cases of childhood and adolescent 

delirium I was seeing in the form of a Case Series. Over the course of a 2-year period I 

have systematically documented my experiences with 23 child and adolescent patients 

who were referred to the Consultation-Liaison Unit and subsequently diagnosed with 

delirium. My hope was that my own clinical experiences might address some of the 

large gaps in the existing knowledge base in this area, and perhaps even begin to answer 

some of the previously unanswered questions elucidated by my systematic literature 

review. Additionally, the purpose of the case series was: 

1. To describe the first case series of delirium in children and adolescents from a 

low-income country 

2. To evaluate how delirium is best practically assessed and diagnosed in this age 

group 

3. To describe the use of 3 delirium rating instruments in both delirious and non­

delirious children and adolescents 
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4. To describe in detail a non-pharmacological approach to management of 

delirium in this age group 

5. To establish a threshold for the use of antipsychotic medication in children and 

adolescents with delirium, and 

6. To systematically evaluate the effectiveness of both typical and atypical 

antipsychotic medications in the treatment of childhood and adolescent 

delirium 

The results of these two undertakings, a systematic review of the literature and a case series 

of children and adolescents with delirium, are presented in this dissertation. 

The work is described in 3 main sections. 

In Chapter 1, I attempt to provide a conceptual introduction to the subject of delirium and to 

clarify why childhood delirium, despite its apparent neglect in the literature, is a disorder of 

potentially great importance. In this section I have also included some thoughts on the 

origins of delirium's relative neglect by researchers. 

In Chapter 2, I present a systematic review of the literature relating to all aspects of delirium 

in children and adolescents. The results of the systematic review are discussed under several 

subheadings. In order to place the results of the review in the context of wider research, I 

have introduced each subsection of the review with an overview of the relevant literature 

relating to delirium in adult populations. As a contextual 'backdrop' to the review I found it 

necessary to conduct an unsystematic but thorough review of the existing literature relating 

to delirium in adult and geriatric patients. The research into delirium in these populations is 

far more advanced than the research in children and adolescents, and in recent years there 

has been a vast expansion of the field. This 'secondary' literature review has allowed me to 

discuss the child and adolescent delirium literature in relation to the data relating to adults, 

and more clearly elucidate gaps in the literature addressing delirium in children and 

adolescents. In addition to highlighting gaps in the existing knowledge base, the literature 

review of adult delirium has also allowed me to elucidate discrepancies between the 

syndrome of delirium in children, adolescents, adults and the elderly. 
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In Chapter 3, I describe a Case Series of 23 children and adolescents with delirium that I 

assessed and managed over the course of a 2-year period during which I was working within 

the Consultation-Liaison Psychiatry Unit at Red Cross Children's Hospital in Cape Town. In 

the discussion I place particular emphasis on the management aspects of delirium in these 

23 children and adolescents. In addition, I discuss 3 cases of delirium occurring in Human 

Immunodeficiency Virus (HIV) positive children in some detail in order to illustrate the 

complexities of assessing and treating delirium in this population. 

In my Conclusion to the dissertation I attempt to highlight and summarise to what extent the 

Case Series addresses the gaps in the literature elucidated by the systematic review of the 

literature of delirium in children and adolescents. Additionally, I attempt to highlight and 

summarise the continuities and discontinuities between delirium in children and delirium in 

older populations evident from my own work and the work of others. Finally, I outline a 

proposed algorithm (Appendix I) for the management of delirium in children and 

adolescents. This algorithm has emerged from a synthesis of the existing literature relating 

to delirium in children, adolescents, adult and geriatric patients, and my own clinical 

experience with managing delirium in children and adolescents. I also attempt to clarify 

which gaps in the knowledge base relating to delirium in children and adolescents have not 

been addressed by both the Case Series described above and the work of others who have 

published in this area. Lastly, I present my thoughts as to how some of the remaining 

unanswered questions might be addressed using different methodologies. 

xxi 



Chapter 1 

Introduction 

1.1 The concept and history of delirium 

In diseases of the body the mind often goes astray; for it loses its reason and 

drivels in its speech and often in a profound lethargy is carried into deep 

and never-ending sleep with drooping eyes and head; out of which it neither 

hears the voices nor can recognise the faces of those who stand round 

calling it back to life. 

(Lucretius, c.98-55 B.C., translated by Munro, 1952, p.36) 

Descriptions of delirium in the literature date back more than 2000 years. 

Hippocrates in On Epidemical Diseases, circa 400 B.C., provided a vivid account of 

what contemporary clinicians would refer to as a hyperactive delirium. 

Erasinus, who liv'd by the Torrent of Bootes, grew very feverish after 

supper, and had a very bad night. The first day he was easy, but in pain 

the night. The second, worse in all respects, and at night light-headed. 

The third, uneasy, and very delirious. The fourth, exceedingly ill, and had 

no sleep at night, but dream'd and talk'd, and afterwards remarkably 

worse, frighten' d and impatient. The fifth, betimes in the morning was 

compos'd and came perfectly to himself, but before noon was so raving 

mad, that he could not contain himself. His extreme parts were cold, and 

somewhat livid, his urine stopped and about sunset he dy'd 

(Hippocrates, c. 400 B.C., translated by Clifton, 1752, pp. 75-76) 

Hippocrates' description illustrates well the characteristic temporal course of 

delirium: acute onset, rapidly fluctuating with periods of relative lucidity and 

nocturnal exacerbations. 
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The ancient Greeks in fact distinguished two forms of a mental disturbance 

associated with fever and other serious illnesses. They recognised both phrenitis 

(frenzy) and a quiet form lethargus (lethargy), similar to Lipowski's (1983) 

contemporary hyperactive and hypoactive subtypes of delirium (Francis, 1992). 

Celsus was the first to introduce the concept of delirium (de lira, 'off the path') in 

the 1st century, using the term to distinguish this entity from mania, depression and 

hysteria (De Rooij et al., 2(05). However, from the time of Celsus until the end of 

the nineteenth century the meaning of the term 'delirium' remained ambiguous, 

resulting principally from the fact that the term was used by medical and psychiatric 

writers in different ways (Lipowski, 1980, p.5). Some writers used the term as a 

synonym for insanity or a derangement of the mind, whilst others restricted its use to 

refer to transient, acute mental disorder associated with physical illnesses. lipowski 

(1980, pp.5-27) traced the shifting and ambiguous meanings of the term delirium 

from Celsus in the first century AD., through Galen (c.AD. 129-199), Paulus 

Aegineta (AD. 625-700), Avicenna (AD. 980-1037), and into the 19th century and 

beyond. 

According to Lipowski (1980, p.16), Erasmus Darwin, the grandfather of Charles 

Darwin, was probably the first writer to propose that the manifestations of delirium 

were a result of impaired or reduced consciousness. Hughlings Jackson (1931, 

pp.221-222) provided a conceptual schema for interpreting the symptoms of 

delirium in terms of levels or degrees of consciousness ('there may be slight 

affections of consciousness, a slight confusion of thought, and from this there are all 

degrees down to deepest coma'). 

In 1944, Romano and Engel (l944a; 1944b; 1944c) described the 

electroencephalogram (EEG) tracings in delirious patients, reporting that their 

findings suggested diffuse cortical dysfunction. It was not until 1980, however, that 

the concept of delirium was standardised and operationalised as a nosological and 

clinical entity in the American Psychiatric Association's Diagnostic and Statistical 

Manual, 3rd edition (DSM-llI) (American Psychiatric Association, 1980). The term 
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'deliriwn' was selected above other synonyms and a definition proposed. This was 

also the year that saw the publication of Delirium: Acute Brain Failure in Man, a 

567-page volwne devoted entirely to the subject of deliriwn (Lipowski, 1980). The 

previous edition of the Diagnostic and Statistical Manual (Second Edition, 1968) 

had not included the term deliriwn, but had referred to 'acute organic brain 

syndromes' . 

The term 'deliriwn' is still used today in the two preferred international diagnostic 

classification systems - the ICD-lO (World Health Organisation, 1992) and the 

DSM-IV -TR (American Psychiatric Association, 2000). 

Deliriwn is an etiologically non-specific neuropsychiatric syndrome - a final 

common pathway for a wide variety of insults to the central nervous system, in 

much the same way as cardiac failure can be the common expression of a large 

nwnber of different insults to the cardiovascular system. 

As a neuropsychiatric syndrome it is an example of what used to be referred to as the 

'organic mental disorders' in the 3ni Revised edition of the Diagnostic and Statistical 

Manual of Mental Disorders (DSM-ill-R) (American Psychiatric Association, 1987) 

until the term was dropped in the 4th edition (DSM-IV) because of the unfortunate 

implication that 'nonorganic' or 'functional' mental disorders do not have a 

biological etiology or substrate. It is now widely accepted that the 'organic' versus 

'psychiatric' dichotomy is ultimately a semantic distinction, determined by our 

current level of understanding (or lack thereof) of the neurophysiological substrate 

of central nervous system disturbances. 

The concept of deliriwn has survived two millennia of attempts at definition and 

redefinition, but remains plagued by what Henry and Mann (1965) termed a 

'plethora of diagnostic terms and classificatory rubrics', both across and within 

different medical disciplines. More than 25 terms are used in the literature to refer to 

delirium (pandharipande et al., 2005), the most common of which are 'acute 

confusional state', 'acute encephalopathy', 'toxic confusional state', and 'intensive 
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care unit psychosis' (McGuire, 2000). Others include 'subacute befuddlement', 

'acute brain dysfunction', 'acute brain failure', 'cinchonism', 'paraneoplastic 

encephalitis', 'sundowning', 'cerebral insufficiency' and 'acute organic brain 

syndrome'. The multiplicity of terms used to describe delirium has resulted in 

ambiguity, confusion, and variable thresholds for making the diagnosis (Meagher, 

2(01). 

Lipowski (1967), referred to delirium as the 'Cinderella' of English-language 

psychiatry - 'taken for granted, ignored, and not considered worthy of study'. 

Confusion in the nosology relating to confusional states may well have contributed 

to delirium's status as relative pariah within psychiatric research (Lipowski, 1980; 

Meagher, 2(01). Another contributing factor to its relative neglect as a subject of 

research may relate to the fact that delirium, while straddling somewhat 

uncomfortably the border zone between internal medicine and psychiatry, has 

always been at risk of falling between the cracks. Delirium is a psychiatric syndrome 

more often initially presenting to physicians than to psychiatrists - on acute medical 

wards, intensive care units, and anaesthetic recovery rooms - and is thus more 

commonly managed by physicians than psychiatrists. Psychiatrists, with the 

exception of those working in Consultation-Liaison or Old Age Psychiatry, will 

rarely encounter delirium. Physicians, on the other hand, may encounter it 

commonly, but may regard it as 'part of the scenery', a nonspecific concomitant of 

serious physical illness with few implications for treatment or prognosis 

(pandharipande et ai., 2005). 

The subject of delirium is generally looked upon by the practical 

physician as one of the most obscure in the chain of phenomena he has to 

deal with; whilst the frequency of its occurrence under various diseased 

conditions of the system renders the affection not a little familiar to the 

eye. 

(Gallway, 1838; cited in Lipowski, 1980, pp. 26-27) 

Delirium is a pleomorphic and characteristically fluctuating condition that can 

superficially mimic most other psychiatric conditions. It is a nonspecific syndrome-
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based diagnosis with no pathognomonic features or defmitive tests, and our 

understanding of its neurochemical basis remains crude. Delirium may well be more 

accurately conceptualised as a poorly defined zone on a continuum of consciousness 

or a spectrum disorder (Henry and Mann, 1965; Trepacz et ai., 2004; Schieveld, 

2(08). 

Schieveld (2006) has argued convincingly the conceptual similarities between 

delirium and catatonia as nonspecific, final common pathway 'reaction types of the 

brain' to a variety of 'organic' disturbances. Both catatonia and delirium have 

multiple medical etiologies, fluctuating and variable courses, diverse manifestations, 

and both have 'bipolar' hyperactive and hypoactive forms. Like anaemia or fever, 

these disorders are most commonly evidence of an underlying disease rather than 

separate disease entities in themselves. 

Delirium has also been termed the 'organ failure' of the brain, analogous to the end­

organ damage of other organs resulting from severe systemic disease (Lip ow ski, 

1980; Ouimet et al., 2007a). However, it has also become apparent that the brain is 

far from a passive end-organ 'victim' in this process, expressing diffuse dysfunction 

in the form of a delirium. Local central nervous system (eNS) inflammatory 

responses to a variety of 'insults' have been hypothesized not only to alter brain 

neuronal function (thereby potentially generating the manifestations of delirium), but 

also to act as catalyst in the process of peripheral cytokine-mediated, multi-organ 

dysfunction (Pandharipande et ai., 2(05). 

In recent years the conceptual boundaries of delirium have become increasingly 

eroded. Subsyndromal, 'veiled' and 'emerging' forms of delirium and the existence 

of residual cognitive deficits and functional impairments have blurred the 

boundaries between both delirium and 'normal' consciousness, and delirium and 

dementia. Reconceptualised as a 'spectrum disorder' in recent years, the absence of 

a 'distress and/or impairment' criterion in current DSM-N-TR operational 

diagnostic criteria for delirium has created ambiguity in the delineation of where 
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delirium starts and ends on a continuum of altered consciousness. This has 

implications for treatment that have not yet been adequately addressed. 

Delirium has been subjected to caricature and stereotyping in both lay and medical 

settings. The layperson commonly equates the term 'delirium' to manic-like states 

that are not necessarily pathological, as in the phrase 'deliriously happy'. It is also 

unfortunate that the term 'delirium' is all too often linked with the term 'tremens' in 

the minds of many clinicians as well as laypersons. As a result, the common 

stereotype of the delirious patient is the grossly tremulous, agitated, and floridly 

psychotic alcohol-dependent person in the throes of severe alcohol withdrawal. 

Charles Dickens illustrated this familiar stereotype of delirium with his description 

of delirium tremens in 'The Stroller's Tale' of The Pickwick Papers, fIrst published 

in 1837 . 

... every way he turned, some obstacle impeded his progress. There were 

insects, too, hideous crawling things, with eyes that stared upon him, and 

filled the very air around, glistening horribly amidst the thick darkness of 

the place. The walls and ceiling were alive with reptiles--the vault 

expanded to an enormous size - frightful figures flitted to and fro-and the 

faces of men he knew, rendered hideous by gibing and mouthing, peered 

out from among them; they were searing him with heated irons, and 

binding his head with cords till the blood started; and he struggled madly 

for life. 

(Dickens, 1986, pp.46-47) 

In Mark Twain's Adventures of Huckleberry Finn, originally published in 1884, 

Huck's father provided another classic literary illustration of the popular stereotype 

of agitated or hyperactive delirium with prominent psychotic symptoms: 

I don't know how long I was asleep, but all of a sudden there was an 

awful scream and I was up. There was pap looking wild, and skipping 

6 



around every which way and yelling about snakes. He said they was 

crawling up his legs; and then he would give a jump and a scream, and 

say one had bit him on the cheek - but I couldn't see no snakes. He 

started and run round and round the cabin, hollering "take him off! He's 

biting me on the neck!" I never saw a man look so wild in his eyes. Pretty 

soon he was allfagged out, andfell down panting; then he rolled over and 

wonderful fast, kicking things every which way, and striking and grabbing 

at the air with his hands, and screaming and saying there was devils a­

holdofhim 

(Twain, 1994, pp.38-39) 

Unfortunately, this image of delirium is an inaccurate, misleading and potentially 

dangerous stereotype, because it in fact represents the minority of cases and is likely 

to lead to variable thresholds for diagnosis and the underdetection of somnolent, 

psychomotorically-retarded delirious patients (Meagher, 2001). 

Three major subtypes of delirium have been described - hyperactive, hypoactive, 

and mixed (Lipowski, 1983). Patients are categorised on the basis of alertness and 

psychomotor activity. Hyperactive delirious patients are restless, agitated or 

combative, hyperalert and often have hallucinations and delusions. Both Mark 

Twain and Charles Dickens' depictions would be classified as examples of 

hyperactive delirium. Hypoactive delirious patients, on the other hand, have 

decreased mental and physical activity, and inattention. They appear lethargic, 

drowsy and sometimes sedated; they respond slowly to questions and may hardly 

move spontaneously. Patients who manifest both these above-mentioned 

characteristics during a single delirium episode are said to have a mixed delirium 

(Liptzin and Levkoff, 1992). Contrary to the popular stereotype, the pure 

hyperactive subtype would appear to be comparatively rare, at least in adult 

populations (peterson et ai., 2003). 

Almost 2500 years after Hippocrates' description, the concept of delirium continues 

to evolve. In 2007, Bhat and Rockwood still felt justified in remarking: 'Can it still 
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make sense to ask: "what is delirium?'" In proposing novel operational criteria for 

delirium these authors appeared to answer their question with an affIrmative. Since 

the publication of operational criteria in DSM-ill the distinctions between delirium, 

and both dementia and normal consciousness, have gradually become blurred 

(Schieveld et aI., 2007; Inouye and Ferrucci, 2006). The result is that delirium, as an 

ambiguously defined, characteristically fluctuating and protean disorder with 

increasingly indistinct boundaries remains an elusive condition. Amidst the shifting 

sands of normal childhood development the syndrome of delirium - Bhat and 

Rockwood's (2007) 'unanchored narrative self - eludes our grasp even more 

effectively. 

1.2 Definitions 

In the DSM-IV-TR, delirium is included in the chapter entitled 'Delirium, Dementia, 

and Amnestic and Other Cognitive Disorders' This brings together disorders in 

which the predominant disturbance is a clinically significant deficit in cognition 

which represents a significant change from a previous level of cognitive functioning 

(American Psychiatric Association, 2000). In DSM-ill-R all these disorders would 

have been grouped under the heading 'Organic Mental Syndromes and Disorders' 

(American Psychiatric Association, 1987). 

DSM-IV-TR defines delirium (Box 1.1), as a disturbance of consciousness 

accompanied by a change in cognition that develops over a short period of time, and 

that cannot be accounted for by a preexisting or evolving dementia (my italics). In 

addition, there should be evidence from the history, physical examination, or 

laboratory tests, that the delirium is a direct physiological consequence of a general 

medical condition. DSM-IV-TR then subdivides delirium on the basis of presumed 

etiology: Delirium Due to a General Medical Condition, Substance-Induced 

Delirium, Delirium Due to Multiple Etiologies, and lastly, Delirium Not Otherwise 

Specified, for those instances in which a specific underlying etiology can not be 

elucidated (American Psychiatric Association, 2000). 

8 



Box 1.1 DSM-IV-TR Diagnostic Criteria: Delirium Due to a Medical Condition 

A Disturbance of consciousness (L~ red1,1.cec:l cIality,of awareness oftbe 

environment) with reduced ,abillty to focus, sustain. of shift attention. 

B. A change in cognition (such as' memory deficit, disorientation, 

language disturbance) or the ,development ofa perceptual' disturbance 

that is not better "accounted ,for by a preexisting, established, of 

evolving dementia. 

C. The disturbance develops over a short period of time (usuaI1y hours' to 

days);and tends to fluctuate during"the course oftbe day. 

D. There is evidence from the history, pbysicalexamination. or laboratory 

findings that the disturbance is caused by the d.irectpbysiological 

consequences of a general medical condition. 

(American Psychiatric Association, 2000, p.143) 

lCD-10, in contrast, retains the general term 'Organic Mental Disorders', and 

includes delirium under this heading (Box 1.2). The ICD-lO Clinical Descriptions 

and Diagnostic Guidelines describes delirium as: 

an etiologically nonspecific syndrome characterised by concurrent 

disturbances of consciousness and attention, perception, thinking, memory, 

psychomotor behaviour, emotion, and the sleep-wake cycle. 

And further: 

the distinction that is sometimes made between acute and subacute delirium 

is of little clinical relevance; the condition should be seen as a unitary 

syndrome of variable duration and severity ranging from mild to very severe 

(World Health Organisation, 1992, pp. 57- 59) 
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Box t.2 ICD·tO Diagnostic Guidelines for Delirium 

Fora ~efinitediagnosi~ ofdeIirium, ICP';10 requiressymptomsin~ of 

the following .. areas: 

A. Impairment of .. consciousnessand attenUOIl (ona.ClOtl1inuum from 
. clouding to coma, with reducedabllity todi.rect, focus, sustain. and 

shift attention.) 

B. Global disturbance of cognition (perceptual,distortions. illusions and 

hallucinations - most often visual,. impairment· of . abstract thinking 
and comprehension, with or without transient delusions,but typiCally 

with some degree of incoherence; impairment ofimmediate recall and 

recentmetnory .... but With rel@yely' .. ' jntact .. remo~ .. meJnOry; 

disorientation for time as well as, in more severe cases;' for place and 

person) 

C. Psychomotor disturbance (hypo..; or hyperactivity and unpredictable 

shifts from one to the other; increasedreaction:time; increased or 

decreased flow of speech; enhanced startle reaction). 

D. Disturbance of the . sleep-wake cycle (insomnia,' or in severe cases, 

total reversal of the sIeep--wake cycle; daytime drowsiness; nocturnal 

worsening of symptoms; disturbingd.reams and nightmares which 

may include hallucinations on wakening 

E. Emotional disturbances - depression, anxiety , fear, irritability , 

'OOphoria, apathy or perplexity 

The onset isusualIy rapid, the course diurnally fluctuating, and the total 

duration of the condition' less than 6 months. The above clinical picture is so 

characteristic thata~a.idy confident diagnosis of delirium can be made even if 

the underlying cause is not clearly established. In:additionto.a history of an 

underlying physical or brain disease, evidence of cerebra1.dysfunction (e~g. an 

abnormal electroencephalogram, usually but not invariably showing slowing 

of the background activity) may be required if the diagnosis is in . doubt. 

(World Health Organisation, 1992, pp. 58-59) 
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ICD-IO criteria for delirium (Box 1.2) are somewhat more restrictive than those of 

DSM-IV-TR. 

The diagnosis of delirium is based on clinical judgment supplemented by the use of 

diagnostic criteria guidelines such as those provided by the DSM-IV-TR and ICD-

10. Special investigations like the electroencephalogram (BEG) provide helpful but 

supportive evidence only. The diagnosis of delirium is arrived at through the 

recognition of a specific cluster of symptoms and signs with a peculiar temporal 

course in the context of physical illness or substance use. In the absence of 

pathognomonic features or special investigations with 100% specificity or 

sensitivity, the 'gold standard' for the diagnosis of delirium is likely to remain 

Spitzer's proposed 'LEAD' standard (Spitzer et aI., 1983). 

'L' - Longitudinal 

This means that the diagnostic evaluation is not limited to a single 

examination done at one point in the evolution of the illness, such as an initial 

evaluation performed on admission to hospital. Symptoms that only emerge or 

are identified after an initial evaluation are also taken into account in 

diagnosing the entire episode of illness 

(Spitzer et aI., 1983, p.408) 

In the case of delirium, this is a vital aspect of the diagnostic assessment. Ideally, 

serial mental state examinations and cognitive evaluations are required. Delirium is a 

characteristically fluctuating condition, and single 'snapshot' assessments are likely 

to lead to higher rates of underrecognition and misdiagnosis. 
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'E' -Expert 

The criterion diagnoses are made by expert clinicians who have 

demonstrated their ability to make reliable diagnoses. These expert 

clinicians will make independent diagnoses, based on thorough clinical 

interviews, discuss the reasons for diagnostic disagreement, and then make 

consensus diagnoses that will constitute criterion measure. 

(Spitzer et aI., 1983, pA08) 

In the case of paediatric delirium, the 'gold standard' would include diagnoses made 

by an experienced child psychiatrist. Diagnostic consensus would ideally include 

other child psychiatrists and paediatric neurologists. 

'AD' - All Data 

The expert clinicians will not only systematically evaluate the subject, but 

will interview other informants, such as family members, and will have 

access to data provided by other professionals, such as ward personnel and 

previous therapists. 

(Spitzer et al., 1983, pA08) 

In the case of paediatric delirium, 'all data' could potentially include collateral 

history from the primary paediatric team, nursing staff (including the night nursing 

staff), allied professional staff, family members, and results of special investigations 

(in particular the electroencephalogram) 

The diagnosis of delirium is essentially a two-part process. The ftrst part involves 

the diagnosis of the syndrome of delirium. The second part of the diagnosis involves 

the assignment of a probable etiology, for example, according to DSM -IV -TR, 251.2 

'Delirium Due to Hypoglycemia', or, 291.0 'Alcohol Withdrawal Delirium'. 
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When the etiology is uncertain, the diagnosis can be recorded as 780.09 'Delirium 

Not Otherwise Specified' or, when a substance is judged to be an etiological factor 

but the specific substance is unknown, 292.81 'Unknown Substance-Induced 

Delirium' (American Psychiatric Association, 2000). 

Despite the attempts at standardizing both the nomenclature and clinical definition 

of delirium by both the ICD-IO and the DSM-IV-TR, confusion with regards to 

definition and terminology remain, particularly between psychiatry and medicine. 

1.3 The confusion about confusion 

1.3.1 Introduction 

The problems relating to terminology extend beyond the common usage of 

numerous synonyms for delirium by different medical diSCiplines. One of the 

reasons why delirium seems to be neglected, often undetected and frequently 

misdiagnosed may relate to the current psychiatric terminology used to define 

delirium (Bhat and Rockwood, 2(07). Even to a psychiatrist the terminology can 

seem vague and cumbersome, and it should be remembered that delirium is most 

commonly encountered and managed by non-psychiatrists. 

One of the reasons for the 'confusion' relates to the difficult concept of 

'consciousness'. The current usage of terms such as normal, diminished, disturbed, 

restricted or 'clouded' consciousness remain ripe with ambiguity, and create 

enormous difficulty in the practical assessment of delirium at the bedside. A second 

area of 'confusion' relates to the current use of both categorical and dimensional 

models of delirium, and a third relates to the increasingly blurred boundary between 

delirium and dementia. Each of these problematic aspects will now be addressed in 

greater detail. 
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1.3.2 The problem with 'consciousness' 

In the DSM-IV-TR diagnostic criteria for delirium, the very fIrst criterion, Criterion 

A, an essential or core feature of delirium, is defined as 'a disturbance of 

consciousness' (American Psychiatric Association, 2000). However, the nature of 

'consciousness' continues to defy satisfactory definition, potentially approached 

from phenomenological, spiritual, evolutionary, biological and philosophical 

standpoints. Lipowski (1980) emphasized that there appeared to be no 'generally 

accepted defmition of consciousness'. Consciousness is clearly not an all-or-none 

phenomenon, and it is unclear as to what constitutes 'nonnal' consciousness. 

Consciousness can be considered from both quantitative and qualitative viewpoints. 

Fish (1967, pp. 82-85), for example, distinguished 3 broad ways in which 

consciousness (defined in this instance as 'a state of awareness of the self and the 

environment') could be altered: dream-like changes of consciousness; lowering of 

consciousness; and restriction of consciousness. All 3 of Fish's disturbances of 

consciousness can occur in delirium. 

Quantitatively, crude divisions can be drawn between states depending on the 

relative presence or impainnent of consciousness. And yet consciousness is also not 

a unitary phenomenon. Altered states of consciousness may occur in which certain 

aspects of consciousness, like sensation, perception, memory and judgment are 

enhanced or impaired relative to other aspects. Levels of consciousness (alertness, 

awareness, and attentiveness) may be pathologically increased or decreased. A 

'disturbance' of consciousness may therefore reflect either a qualitative or 

quantitative alteration, and if quantitative, may reflect either a decrease or increase 

in conscious level. 

Levels of alertness may be increased in association with increased arousal and 

hypervigilance in certain delirious states, most notably those that are substance­

related. Diminished levels of consciousness can be defined on a continuum, and 

Trzepacz and colleagues (2004), for example, define delirium as a state of 

consciousness lying on a continuum between nonnal alertness/wakefulness and 
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stupor. These authors also acknowledge that the precise delineation between severe 

hypoactive delirium and stupor is difficult. Sadock (2005, p.858) defines 'stupor' 

as: 

A state of decreased reactivity to stimuli and less than full awareness of 

one's surroundings; as a disturbance of consciousness, it indicates a 

condition of partial coma or semicoma. 

The DSM-N-TR defines stupor as 'a state of unresponsiveness with immobility and 

mutism' (American Psychiatric Association, 20(0). 

It can be seen that even the first 'core' diagnostic criterion of delirium as currently 

defined in the DSM-N-TR is laden with ambiguity, and little guidance is provided 

as to how a 'disturbance of consciousness' might be evaluated and rated at the 

bedside (Trzepacz et aI., 2004; Bhat and Rockwood, 2007). 

When faced with a patient presenting with diminished awareness and 

responsiveness, clinicians often tum to the Glasgow Coma Scale (Teasdale and 

Jennet, 1974), which can be objectively used to quantify these aspects of 

consciousness and facilitate communication between clinicians, without the need for 

vaguely defined terms like 'stupor', 'torpor', 'semicoma' or 'obtundation'. 

However, the Glasgow Coma Scale primarily addresses diminished levels of 

consciousness at the extreme end of the spectrum, providing a crude measure of 

awareness and responsiveness to voice, touch and pain. The scale is insensitive to 

the more subtle disturbances of consciousness commonly present in delirium that 

may manifest with distractability, inability to sustain attentional focus or shift 

attention from one task to another. Baseline bedside cognitive tests of attention and 

vigilance are not routinely performed, and where more subtle deficits might be 

suspected, clinicians tend to rely more heavily on basic tests of orientation and 

recent memory, which may be insensitive markers of delirium (Meagher et al., 

2(07). 
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Bhat and Rockwood (2007) suggested that at least some of the difficulty in 

operationalising criteria for delirium, conceptualised as a disorder of consciousness, 

'simply reflects the at times impenetrable semantic problems in describing 

fundamental aspects of everyday human conscious experience'. These authors 

proposed novel operationalised criteria for the acute disturbance of consciousness 

associated with delirium, characterised by impairments in arousal (both hyper- and 

hypoarousal), attention, and altered time perception. 

1.3.3 Categorical models, dimensional models and boundary 

issues 

As defined in DSM IV -TR and lCD-10, the syndrome of delirium is a discrete 

categorical entity. Categorical diagnoses have the advantage of facilitating 

communication and standardizing research, but are poor at addressing boundary or 

subthreshold forms of the disorder that may yet have prognostic and functional 

implications, despite not making the criteria for 'caseness'. 

A number of authors have postulated that delirium might better be conceptualised as 

a spectrum disorder. Hart (1936) referred to 'attenuated deliria' and noted that: 

The existence of this graded series makes it difficult to mark out any 

precisely defined syndrome to which the term" delirium" may properly 

and exclusively be applied. This difficulty is apparent when we seek, in 

text-books and elsewhere, for a satisfactory definition. 

(Hart, 1936, p. 745) 

In 1965, Henry and Mann described what they referred to as 'incipient delirium', 

which might be 'easily missed unless the patient's medical attendants are 

sufficiently familiar with these features to recognise the importance of the gathering 

storm' (Henry and Mann, 1965). 'Partial delirium' and 'subsyndromal delirium' 

have been described in adult intensive care unit patients and elderly medical patients 

(Ely et aI., 2001; Cole et al., 2003). Schieveld and colleagues (2007) have described 
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'emerging' or 'veiled' delirium in children and adolescents in the paediatric 

intensive care setting who presented with cognitive and/or attentional disturbances in 

the context of severe anxiety, without clear agitation or retardation. Prugh and 

colleagues (1980) described 'subclinical delirium' in a lO-year-old boy with chronic 

renal disease who presented with depressed mood and subtle cognitive deficits on 

formal testing with partially reversible severe slowing and disorganisation on 

electroencephalogram (EEG). Patients with emerging, partial, or subclinical features 

of delirium may shift further along the spectrum into full syndromal delirium, and 

subsequently progress even further into states of stupor and coma. Delirium is a 

characteristically fluctuating condition and patients may shift back and forth along 

this continuum over the course of the day or even shorter time periods. 

1.3.4 The overlap between delirium and dementia 

In addition to recent conceptualisations of delirium as a spectrum disorder, 

converging lines of recent evidence have even begun to challenge the traditional 

distinction between dementia and delirium (Inouye and Ferrucci, 2006). 

Delirium has traditionally been conceptualised as a relatively global impainnent of 

higher cognitive functions that is both transient and acute in onset. Dementia, on the 

other hand, has traditionally been conceptualised as a relatively global impainnent of 

higher cognitive functions that is gradual in onset, chronic, and usually progressive. 

However, these distinctions have become increasingly blurred. Firstly, delirium 

frequently persists for much longer than previously believed, and has been 

associated with long-term cognitive decline. Dementia is an important risk factor for 

delirium in older people, and so in this population delirium often appears to be 

superimposed on dementia. Dementia with Lewy bodies, which shares features with 

delirium such as fluctuating course and visual hallucinations, may reflect an overlap 

syndrome. Lastly, recent research has postulated shared underlying pathogenic 

mechanisms for these disorders, as both delirium and dementia have been shown to 

be associated with decreased cerebral oxidative metabolism, cholinergic deficiency, 

and inflammation (Inouye and Ferrucci, 2006). 
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1.3.5 Summary 

In summary, there remain a bewildering number of synonyms for delirium in 

common usage. The fIrst core criterion of delirium as defIned in the DSM-N-TR 

(2000) is ambiguous and vulnerable to different interpretations. Additionally, in 

recent years it has become clear that the conceptual 'edges' of delirium are far from 

sharply delineated. These factors are likely to contribute to underrecognition, 

misdiagnosis, interdisciplinary misunderstanding and even mismanagement. The 

situation appears to be sufficiently problematic to have motivated proposals for new 

operationalised criteria for delirium in the last 2 years. 

1.4 Why is delirium important? 

1.4.1 Introduction 

In recent years there has been a rapid expansion of the literature relating to delirium 

in adult and elderly populations. This literature has done much to dispel the notion 

that delirium is an insignifIcant concomitant or 'part of the scenery' of severe 

physical illness. It has become increasingly apparent that delirium in adults is 

common, often persistent, and associated with signifIcantly increased morbidity and 

mortality. The fInancial costs associated with delirium are enormous. However, it is 

a diagnosis that is often missed, misdiagnosed and mismanaged in adults. An 

evidence base for effective management and prevention of delirium in adults and the 

elderly has also emerged, suggesting that many of these sequelae might be 

preventable. 

In the following paragraphs I will briefly outline the evidence for the above 

statements, drawing on the recent literature relating to delirium in adults obtained 

from my unsystematic but thorough review of the relevant literature published in the 

last 10 years. 
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1.4.2 Delirium is highly prevalent 

Delirium is a common disorder across treatment settings, and is particularly common 

in certain populations. Delirium is present in 1-2% of adults in the community, with 

the prevalence increasing with age, such that the prevalence reaches 14% in those 85 

years and older (Folstein et ai., 1991; Inouye, 2006). In the adult general hospital 

population delirium is reported to have an average prevalence of about 20% 

(Trzepacz, 1996). Siddiqi and colleagues (2006), in a systematic review of the 

literature, reported a prevalence of delirium on admission to hospital ranging from 

10 to 31 %, and an incidence of new delirium per admission ranging from 3 to 29%. 

In the intensive care setting delirium has been reported to occur in more than 30% of 

adults (Ouimet et ai., 2007a) and between 70 to 87% of elderly patients (Pisani et 

ai., 2003). Delirium also occurs in 15 to 53% of older people post-operatively 

(Inouye, 2006). 

1.4.3 Delirium is associated with residual deficits 

In addition to being common, in adult patients delirium may be slow to resolve, and 

there is good evidence that symptoms of delirium persist in about a third of patients 

(Young and Inouye, 2007; Siddiqi et ai., 2006). There remains controversy relating 

to the interpretation and meaning of persistent cognitive impairment in long-term 

follow-up studies of elderly patients with delirium. Some authors have suggested 

that this may represent damage resulting from the delirium episode itself (Levkoff et 

al., 1992; Pandharipande et ai., 2005; Hopkins and Jackson, 2006), in much the 

same way as other authors have argued that the psychotic state itself may be 'toxic' 

to the brain in patients with emerging schizophrenia, resulting in persistent cognitive 

deficits long after the psychosis has resolved (See McGlashan, 2006 for a discussion 

of this controversial issue). Other authors have interpreted these persistent deficits as 

evidence of pre-existing 'diminished brain reserve' or subclinical dementia, which 

only becomes apparent on follow-up when the delirium has in fact resolved 

(Hopkins and Jackson, 2006). 
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1.4.4 Delirium is associated with high morbidity and mortality 

Delirium, particularly in its more severe fonn, is associated with increased 

morbidity, mortality, longer Intensive Care Unit (ICU) stay, and longer hospital stay 

(Ouimet et al., 2007; Ely et al., 2004). The recent systematic review of Siddiqi and 

colleagues (2006) reported outcomes for 19 study cohorts and document an 

increased mortality associated with delirium both at discharge and at 12-month 

follow-up. A rigorous prospective comparison study of medical inpatients with 

delirium reported a two-fold increase in discharge mortality, an average increase of 

eight hospital days in the length of stay in hospital, and worse physical and cognitive 

recovery at 6 and 12 months with increased time in institutional care (McCusker et 

aI., 2003). In non-ICU populations, delirium in hospital is associated with an in­

hospital mortality of 25 to 33%, and three times the likelihood of discharge to a 

nursing home (pandharipande et al., 2005). Among ICU patients, delirium has been 

shown to be a strong predictor of mortality in two large prospective studies, and has 

been associated with a three-fold increase in mortality even after controlling for pre­

existing comorbidities, severity of illness, and medication use (Pandharipande et al., 

2005). 

Both hypoactive and hyperactive patients with delirium are at risk of compromising 

the treatment of their underlying medical condition. Hyperactive delirious patients 

are frequently uncooperative and aggressive, pulling out intravenous lines and 

removing dressings, and placing themselves, other patients and staff at risk of injury. 

Hypoactive patients are apathetic and less able to comply with attempts at 

rehabilitation. Both subtypes are significantly impaired in their capacity to remain 

involved in decision-making in relation to their medical treatment. 

In addition, the literature suggests high levels of distress in family members and 

carers (including nursing staff) of patients with delirium. Despite commonly 

associated memory deficits, 53.5% of adult patients with delirium subsequently 

recall their delirium as highly distressing (Breitbart et al., 2002). The experience of 

delirium has even been associated with the secondary development of post-traumatic 
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stress disorder in adults (Griffiths and Jones, 2007). In addition, the literature 

suggests that the very development of delirium is associated with fewer interactions 

and less time spent by nurses and physicians in direct patient care (Armstrong-Esther 

et al., 1986). 

1.4.5 Delirium is commonly undetected and misdiagnosed 

The literature relating to adults strongly suggests that the diagnosis of delirium is 

commonly missed across different treatment settings, including primary care, 

emergency departments, inpatient medical, surgical, and intensive care unit settings 

(Young and Inouye, 2007; Meagher, 2001; Spiller and Keen, 2006; Weber et aI., 

2004). Between one- and two- thirds of adult cases are missed across a range of 

therapeutic settings and by a variety of specialists including psychiatrists and 

neurologists (Johnson et ai., 1992). Bhat and Rockwood (2007) have proposed that 

one possible explanation for the high rates of underdetection and misdiagnosis may 

relate to the way in which delirium is defined and conceptualised. Other factors may 

include delirium's protean, fluctuating nature, and its ability to closely mimic other 

psychiatric conditions. 

Ely and colleagues (2004) reported a survey of 912 healthcare professionals 

(including 753 physicians), addressing the subject of delirium in an adult intensive 

care unit. Although 92% of respondents considered delirium to be a serious or very 

serious problem in the intensive care unit, likely underdiagnosis was acknowledged 

by 78%. Missed diagnosis of delirium is a significant problem, as non-detection of 

delirium in emergency departments has been associated with a seven-fold hazard for 

increased mortality (young and Inouye, 2007). The situation appears to be worst for 

those presenting with the hypoactive form of the disorder (Spiller and Keen, 2006; 

Mittal et aI., 2006), despite the fact that the majority of patients present with the 

hypoactive or mixed form of the disorder rather than the stereotypical hyperactive 

form (Spiller and Keen, 2006). 
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When a problem relating to mental state is detected in delirious patients, it is 

commonly misattributed to a primary 'functional' psychiatric diagnosis like 

schizophrenia, depression, posttraumatic stress disorder, personality disorder, 

factitious disorder and conversion disorder (Griffiths and Jones, 2007; Spiller and 

Keen, 2006; Pandharipande et ai., 2(05), often precipitating the inappropriate use of 

psychotropic medication (Meagher, 2(01). A typical example would be the 

misdiagnosis of hypoactive delirium as major depression with the subsequent 

introduction of a tricyclic antidepressant resulting in iatrogenic worsening of the 

delirium through the medication's anticholinergic effects. 

1.4.6 Delirium can be effectively treated 

If detected, the underlying precipitant factor of the delirium can often be reversed, 

removed or at the very least ameliorated. Additionally, symptomatic management of 

the behavioural disturbances associated with delirium is also effective (Young and 

Inouye, 2007; Meagher, 2001; Inouye, 2006; Burns et al., 2(04). However, despite 

overwhelming expert consensus in support of both environmental and 

pharmacological symptomatic treatment of delirium, the empirical evidence for 

these strategies remains tenuous and flawed. 

1.4.7 Delirium is preventable 

Simple and inexpensive multicomponent interventions aimed at preventing the 

occurrence of delirium in certain at-risk adult populations have also shown promise 

(Young and Inouye, 2007; Burns et ai., 2004; Weber et al., 2004). These will be 

discussed in some detail in the 'Prevention' subsection (2.4.17) of the 'Results and 

Discussion' section of the systematic literature review. 
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1.4.8 Delirium is costly 

Delirium has been reported to complicate the hospitalisation of at least 20% of the 

12.5 million patients 65 years and older who are admitted to hospital each year in the 

United States, increasing the hospital costs by US$2500 per patient, and resulting in 

about US$6.9 billion (value in United States dollars in 2004) of Medicare hospital 

expenditures being attributable to delirium. (mouye, 2006) 

1.4.9 Summary 

m certain adult populations delirium is a common and costly condition associated 

with significantly increased distress, medical morbidity, and even mortality, over 

and above that associated with its underlying causes. Though a transient condition, 

its effects on function may be long lasting. It is commonly underrecognised, 

misdiagnosed and mismanaged, and iatrogenic factors are commonly contributory to 

its development. Far from being 'part of the scenery' of serious physical illness, 

delirium, at least amongst adult and geriatric patients, has increasingly been 

reconceptualised as a serious condition in its own right. An increasing awareness of 

the significant morbidity and mortality associated with delirium, independent of that 

associated with its underlying precipitants and predisposing factors, has heralded an 

era of more aggressive management of delirium. 

1.5 Why is Delirium in Children and Adolescents 

PotentiaUy Important? 

[Kinder delirieren bei mtoxikationen und mfektionen verhaItnizmaBig 

leicht; gelegentlich zeigen sie dann katatonische Symptome (z.B. 

Katalepsie), die unter diesen Umsmnden keine deletiire Bedeutung 

haben.] 
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Children with intoxications and infections succumb to delirium relatively 

easily; at times they then show catatonic symptoms (eg cataplexy), which 

under these circumstances have no deleterious significance. 

(Bleuler, 1920, p. 155) 

Leo Kanner, in the 1942, 3rd edition of Child Psychiatry remarked that: 

It is astonishing that one rarely finds in the literature satisfactory 

descriptions of delirious reactions of children despite the fact that they 

are observed so frequently in the various forms of infantile infections. 

(Kanner, 1942, p.179) 

Although Bleuler's statement in relation to the relative insignificance of the 

manifestations of paediatric delirium is now increasingly questioned, Kanner's 

remains largely true to this day. The existing literature relating to all aspects of 

delirium in children is woefully inadequate (Schieveld, 2008; De Carvalho and 

Fonseca, 2008; Martini, 2005; Turkel and Tavare, 2003; Trzepacz et al., 2004), and 

there are very definite dangers associated with extrapolating findings from the adult 

delirium literature to the paediatric population, particularly with regards treatment. 

Few finn conclusions can be drawn. 

Like old age, childhood is said to be a vulnerable period for the development of 

delirium (Henry and Mann, 1965; Prugh et al., 1980; Martini et al., 2004; Grace and 

Holmes, 2006, Williams, 2007; Trzepacz et al., 2004). No reliable estimates of 

prevalence in the paediatric population exist in order to confirm or disconfinn the 

anecdotal impressions of the above-mentioned authors that delirium is common in 

this age group. 

Long-term follow-up studies of delirium in adult patients are few and limited by 

methodological shortcomings. Follow-up studies of delirium in childhood are non­

existent. Nevertheless, the suggestion from a steadily growing adult literature that 

delirium may have significant implications for cognitive functioning in the longer 
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term and may also act as an independent risk factor for increased mortality, are 

cause for concern in this vulnerable population at the other end of the age spectrum. 

The prognostic impact of delirium in this age group is largely unknown, but one 

published study raises the possibility that delirium may be associated with longer 

hospital stay and a higher mortality in children (Turkel and Tavare, 2(03), and 

another (Prugh et ai., 1980) that mild perceptual-motor and cognitive deficits may 

persist for some weeks after recovery from delirium. 

At the very least, reports suggest that delirium in children and adolescents can be 

associated with severe distress (Martini, 2004). Reports of the development of post­

traumatic stress disorder secondary to delirium in adults raise the possibility that this 

might also occur in children and adolescents in the wake of a delirium. 

Several recent reports suggest that symptomatic treatment of delirium in childhood 

is effective, associated with markedly reduced levels of distress (Schieveld et aI., 

2007; Stoddard et aI., 2006; Martini, 2004; Kamik et al., 2(07). Medications 

commonly used in adults with delirium are frequently used in paediatric patients 

with delirium despite there being little empirical evidence for their effectiveness. 

There are also reports of preventive psychopharmacology in cases of paediatric 

emergence delirium (Vlajkovicand Sindjelic, 2007). 

1.6 Paediatric Delirium: What the Textbooks Have To 

Say 

As mentioned in the preface, I initially turned to textbooks and diagnostic guidelines 

for information relating to delirium in children and adolescents. ill the following 

paragraphs I have provided quotations from a selection of well-known textbooks in 

order to emphasize the degree to which the subject appears to have been neglected. I 

have included quotations from general psychiatric textbooks and psychiatric 

diagnostic guidelines, child psychiatry textbooks, general paediatric textbooks, and 

finally, paediatric neurology textbooks. 
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1.6.1 General Psychiatric Textbooks and Diagnostic Guidelines 

The Diagnostic and Statistical Manual of Mental Disorders-N-TR (American 

Psychiatric Association, 2(00) offers little guidance on the manifestations and 

diagnosis of delirium in the paediatric patient. There are no specific criteria for 

making the diagnosis in this population, with the implication being that the existing 

criteria are assumed to be validly applicable regardless of developmental age. 

DSM-JV-TR has the following to say on the subject of delirium in children: 

Children may be particularly susceptible to delirium compared with 

adults (other than the elderly), especially when it is related to febrile 

illnesses and certain medications (e.g. anticholinergics). This is 

perhaps due to their immature brain development and physiological 

differences. In children, delirium may be mistaken for uncooperative 

behaviour, and eliciting the distinctive cognitive signs may be difficult. 

If familiar figures cannot soothe the child, this may be suggestive of 

delirium. 

(American Psychiatric Association, 2000, p. 138) 

The ICD-lO (World Health Organisation, 1992) offers no further guidance beyond its 

clinical description and diagnostic guideline (Box 1.2) in relation to delirium in 

children. 

Samuels and Neugroschl (2005), in the 8th edition of Kaplan and Sadock's 

Comprehensive Textbook of Psychiatry (Sadock and Sadock, Editors) had the 

following to add: 

Paediatric patients, too, are at risk of delirium. The rates of delirium 

in children are ill-defined, but the literature describes delirium in 10 

to 40% of preschool children during emergence from 

anaesthesia ... Diagnosis of delirium in children may have 
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behavioural change as the sole manifestation. Any change of 

behaviour or a sleep-wake problem in a young child who is not 

responsive to soothing from familiar figures may be an indication 

that an underlying medical condition or substance is at the root cause 

of the behavioural change. Children may be more apt to have a 

temporary regression of their development early in the delirium 

recovery. Fever is commonly associated with delirium in children 

(Samuels and Neugroschl, 2005, pp. 1054 -1068) 

Gill and Mayou (2003), in the New Oxford Textbook of Psychiatry (Gelder, L6pez­

Thor, and Andreasen, Editors) contributed the following: 

Children are more susceptible to delirium than adults. They may 

develop delirium with any severe acute illness, most commonly with 

pyrexia due to an acute infection. Such cases are frequently seen by 

general practitioners in the community. The underlying cause may be 

a simple upper respiratory tract infection, or a serious disorder such 

as pneumonia. 

(Gill and Mayou, 2003, pp. 382-387) 

Trzepacz, in the 2004 edition of Yudofsky's Essentials of Neuropsychiatry and 

Clinical Neurosciences (Yudofsky and Hales, Editors) notes that delirium is: 

unfortunately understudied in children and adolescents ... there has 

been relatively little study of risk factors for delirium in children and 

adolescents despite a general belief that children are specially 

vulnerable to delirium 

(Trzepacz et al., 2004, pp. 151) 
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With regard to treatment it adds: 

haloperidol use in paediatric patients with delirium is not well­

documented 

(Trzepacz et al., 2004, pp. 166) 

1.6.2 Child and adolescent psychiatry textbooks and diagnostic 

guidelines 

Neither the l209-page 4th edition of Child and Adolescent Psychiatry (Rutter and 

Taylor, Editors, 2002), nor the ll14-page 3rd edition of the American Psychiatric 

Publishing's Textbook of Child and Adolescent Psychiatry (Dulcan and Wiener, 

Editors 2004) include the term 'delirium' in the main body of their text. 

The American Psychiatric Press's 1 566-page Textbook of Paediatric 

Neuropsychiatry, (Coffey and Brumback, Editors, 1998), makes passing reference to 

the term 'delirium' in suggesting that 

The cognitive side effects of ECT include postictal confusion/delirium 

and impaired memory. 

(Fink and Coffey, 1998, p. 

1402) 

Elsewhere, in the chapter on traumatic brain injury: 

Although delirium occurs in the course of recovery from traumatic brain 

injury, this term is used only infrequently in this context. 

(Arffa, 1998, p. 1108) 

Lewis' Child and Adolescent Psychiatry - A Comprehensive Textbook (4th Edition, 

Martin and Volkmar, Editors, 2007) provides a notable and welcome exception to 

the general neglect of delirium amongst textbooks of child and adolescent 

psychiatry. Lewis' textbook devotes 4 pages of a chapter to delirium in children and 
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adolescents in the chapter by Daniel T. Williams entitled 'Delirium and Catatonia' 

(Williams, 2007, pp. 647-650). The chapter notes the reportedly higher risk in 

children for developing delirium under circumstances of physiological stress, and 

goes on to discuss the disorder under the subheadings of: predisposing factors, 

clinical features, differential diagnosis, assessment and treatment. 

Curiously, one of the most comprehensive discussions in relation to childhood 

delirium in a child psychiatry textbook remains that of Leo Kanner, in whose 1942 

edition of Child Psychiatry, there is a detailed discussion of the phenomenology and 

precipitants of paediatric delirium, and several illustrative case histories (Kanner, 

1942). 

Similarly, Bollea, in the 1969 edition of Modem Perspectives in International Child 

Psychiatry (Howells, Editor., pp. 706-732), provided a detailed discussion of the 

etiology and phenomenology of delirium in the chapter 'Acute organic psychoses of 

childhood' . A number of detailed case histories were also provided. 

Curiously, delirium seems to have received considerable attention in the earlier 

textbooks of child psychiatry such as those of Kanner and Howells, but, 

paradoxically appears to have been neglected in textbooks published after the 

introduction of operational diagnostic criteria for the disorder in DSM III. 

The Diagnostic Classification of Mental Health and Developmental Disorders of 

Infancy and Early Childhood: Revised Edition (Zero to Three, DC:0-3R, 2005) does 

not contain the term 'delirium', nor does it offer an alternative term for 

acute/subacute disturbances of consciousness in neonates and infants. 
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1.6.3 Paediatric and paediatric neurology textbooks 

The tenn 'delirium' is not mentioned in the 16th edition of Nelson's Textbook of 

Paediatrics (Behnnan et aI., Editors, 20(0). 

The text does, however, contain a chapter on 'Encephalopathies', dominated by a 

description of cerebral palsy as an example of a 'static' encephalopathy. The tenn 

'encephalopathy' in this instance is loosely defined as 'a generalised disorder of 

cerebral function'. A description of 'bum encephalopathy' is included under the 

subtitle 'Other encephalopathies', in which it is suggested that 'altered states of 

consciousness, hallucinations, and coma may occur' (Haslam, 2000, pp. 1843-1848). 

The 5th edition of Forfar aniAmeil's Textbook of Paediatrics included a paragraph 

on: 

delirium-like conditions . .. with impairment of consciousness, 

hallucinations and illusions are common among children with acute 

infections. Rarely, a non-infectious agent, for instance acute intermittent 

porphyria, is responsible. 

(Hoare et al., 1998, p. 1739) 

The 6th edition (2003), however, eschews the tenn 'delirium' entirely, opting instead 

for the use of 'encephalopathy', which it suggests is primarily characterised by 

decreased level of consciousness (Martland, 2(03). The Glasgow Coma Scale 

(Teasdale and Jennet, 1974) is suggested as a suitable tool for its assessment and 

monitoring. As already mentioned, one of the difficulties is that this scale is 

designed to detect and rate fairly coarse measures of reduced level of consciousness, 

not the more subtle impainnents commonly associated with delirium. 

The 3rd edition of Brett's Paediatric Neurology (Brett, Editor, 1997) comes closer to 

the modem conceptualisation of delirium in its description of 'encephalopathy': 
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the term encephalopathy implies a disorder of consciousness and it may 

be applied to the comatose state or to a continuum of worsening altered 

states of consciousness from being fully alert and responsive to deep 

coma. 

(Tasker and Cole, 1997, pp. 691-725) 

The text goes on to state that 'awareness or cognition, another feature of the normal 

conscious state' is altered in encephalopathy (Tasker and Cole, 1997). As Lipowski 

(1980, p.38) suggested, 'Encephalopathy is a word used mostly by neurologists and 

not consistently by anybody' .The 4th edition of Paediatric Neurology - Principles 

and Practice (Brett, Editor, 2006), divides disorders associated with 'impairment of 

consciousness' into 2 broad categories - those with 'activated' mental state, and 

those with 'reduced' mental state. A description of 'delirium' is provided under the 

subheading of 'Impairment of consciousness with activated mental state' as 

follows: 

Delirium is an activated mental state that may include disorientation, 

irritability, fearful responses and sensory misperception. Patients may 

be hyperactive and have signs of increased sympathetic tone. Visual 

hallucinations, when present, are more common than auditory 

hallucinations, and the patient may experience delusional thoughts or 

illusion. Delirium is more likely to involve both cerebral hemispheres 

than one side of the cerebrum or the brainstem alone. Search for the 

causes, therefore, should begin with consideration of pathology of both 

hemispheres. In children, common causes include intoxications, 

infections, fever, metabolic disorders and epilepsy. Night terrors and 

non-rapid -eye-movement sleep disorders that occur commonly in 

children can closely resemble the delirious state. 

(Taylor and Ashwal, 2006, p. 1378) 

Under the subheading 'Impairment of consciousness with reduced mental state' are 

included 'obtundation', 'stupor', and 'coma' (Taylor and Ashwal, 2006) 
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It can readily be seen that the tenn 'delirium' means different things to different 

people across different medical specialities and subspecialities. Paediatricians 

generally employ a narrow definition of delirium emphasizing a subtype of delirium 

characterised by hyperactivity and perceptual disturbance (neither of which are 

regarded as core criteria for the diagnosis). Psychiatrists and child psychiatrists 

generally employ a broader definition of delirium emphasizing the acute and 

transient cognitive deficits. 

1.7 What are the Origins of Delirium's 'Cinderella 

status' in Research? 

In a survey of 912 healthcare professionals (including 753 physicians), 92% of 

respondents considered delirium to be a serious or very serious problem (Ely et aI., 

.2004). In the face of this apparent high level of recognition of delirium as a serious 

disorder, associated with significant negative outcomes, the widely recognised 

dearth of literature addressing delirium in any age group until recent years may 

come as a surprise. 

The origins of delirium's relative neglect by researchers may in part have its origins 

in the nature of the syndrome itself (Meagher, 2(01). Delirium is protean in its 

manifestations and transient and fluctuating by nature. The syndrome generally 

resolves with correction of the underlying cause of the delirium. However, as 

already emphasized, problems relating to terminology and definition persist. There 

remain a bewildering number of tenns used in the literature to refer to the delirium 

syndrome, and it is known by different names by different medical disciplines. Even 

when applying DSM-IV-TR definitions and diagnostic criteria it becomes apparent 

that there continues to be an element of ambiguity in the terminology used. The 

threshold for making the diagnosis, particularly in milder cases, is unclear, and in 

more recent years the conceptual 'edges' of delirium have become increasingly 

eroded. 
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The settings in which delirium arises might also have a part to play in its relative 

neglect. Delirium is a psychiatric syndrome typically seen in medical or surgical 

contexts and generally treated by non-psychiatrists. The medical ward, emergency 

department and intensive care unit have not been the traditional territory of 

psychiatric researchers. On the other hand, delirium might have been neglected by 

medical and surgical researchers because the syndrome has been seen as lying within 

the domain of psychiatry. There is also a sense that delirium, particularly in its 

milder form, has been regarded as a nonspecific manifestation of acute severe 

physical illness without much relevance for prognosis or treatment, much like fever. 

This viewpoint is now increasingly challenged (Hopkins and Jackson, 2006; 

Trzepacz et ai., 2004). 

Additionally, the treatment of delirium does not eaSily lend itself to controlled 

research studies. The primary and overriding treatment of delirium is correction of 

the underlying cause. In many instances the cause of the delirium is unclear or 

suspected as being multifactorial. Disentangling the effects of a particular 

intervention on the course of delirium from symptomatic resolution resulting from 

correction of the underlying cause of the delirium, natural fluctuation, or even 

spontaneous resolution poses many challenges. 

The following chapter will present the findings of a systematic review of the 

intemationalliterature relating to delirium in children and adolescents. 
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Chapter 2 

A systematic literature review of delirium 

in children and adolescents 

2.1 Introduction 

'You don't know much' said the Duchess 'And that's afact' 

(Carroll, 1998, Alices Adventures in Wonderland, p.53) 

A systematic review is a summary of research that uses explicit methods to perform 

a thorough literature search and critical appraisal of individual studies to identify the 

valid and applicable evidence. A systematic review uses an objective and transparent 

approach for research synthesis, with the aim of minimising bias. 

To the best of my knowledge there has never been a systematic review of all of the 

literature addressing all aspects of delirium in children and adolescents. A systematic 

review is required to clarify the existing gaps in the literature and by so doing, guide 

further research into delirium in this age group. 

The existing literature relating to delirium is extremely limited. It sprawls across a 

wide range of medical disciplines in which delirium is often known by different 

names. Pockets of literature addressing the subject can be found in the journals of 

psychiatry, anaesthesiology, emergency medicine, surgery, and neurology, to name 

but a few. Delirium is frequently published under a pseudonym such as 'burn 

encephalopathy' or 'confusional migraine', with its true nature only revealed by 

closer scrutiny of the article. 

A systematic review of the literature relating to this neglected field is necessary in 

order to pull together these various threads and pockets of research under a single 

banner, that of 'delirium'. 
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A rapidly expanding body of literature relating to delirium in adults has largely 

dispelled previously held notions of delirium as an insignificant concomitant of 

serious physical illness. Research into delirium in adults has confirmed that the 

disorder is associated with serious morbidity, residual deficits, and high rates of 

mortality. A systematic review of the literature relating to delirium in children and 

adolescents is also necessary at this point in time to clarify the continuities and 

potential discontinuities between delirium in children and delirium in older people. 

If no discontinuities are apparent, then the current clinical practice of applying adult 

diagnostic criteria, adult delirium rating instruments, and management strategies 

developed for use in adults would seem to be appropriate. However, if a systematic 

review of the literature were able to reveal significant discontinuities between 

childhood delirium and delirium in adults or elderly people, then this practice might 

be called into question. 

2.2 Objectives 

In light of the above, the objectives of the systematic review of the literature relating 

to delirium in children and adolescents are as follows: 

L To pull together the scattered and often tenuous literature 'threads' relating 

to delirium in children and adolescents that have been published under a 

variety of pseudonyms across a wide range of medical journals 

2. To analyse this literature in order to elucidate continuities and 

discontinuities between delirium in children and adolescents, and delirium 

in older people 

3. To clarify gaps in the knowledge base relating to delirium in this age group 

4. To generate the pertinent, currently unanswered questions relating to 

delirium in childhood and adolescence 
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5. To infonn and guide best clinical practice for children and adolescents 

suffering from delirium 

6. To infonn and guide further research in this area 

2.3 Methods 

A broad search strategy was employed to identify all published articles in any 

language relating to any aspect of delirium in children and adolescents. 

Searching PubMed (10 July 2008) with the MeSH headings 'delirium' or 

'confusional state' combined with the MeSH headings 'child*', 'adolescen*' and 

'paediatric' produced the following number of 'hits' as tabulated in Table 2.1. With 

each search the only additional limit included was excluding articles that had been 

published prior to 1980, when the DSM ill flrst introduced operational criteria for 

delirium (American Psychiatric Association, 1980). 

Table 2.1 Literature Search Results: PubMed (1980 - July 2008) 

PubMed search terms Limit(s) Hits 

Delirium + child* From 1980 1259 
All fields 

Delirium + adolescen* From 1980 1530 
All fields 

Delirium + paediatric From 1980 78 
All fields 

Confusional state + child* From 1980 1952 
All fields 

Confusional state + adolescen * From 1980 1699 
All fields 
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Table 2.1 (continued) Literature Search Results: PubMed (1980 - July 2008) 

PubMed search terms Limit(s) Hits 

Acute encephalopathy + child From 1980 1252 
TitleJ Abstract 

Acute encephalopathy + adolescent* From 1980 678 
TitleJ Abstract 

Acute confusion + child* From 1980 230 
Title/Abstract 

The following non~MeSH headings were also searched in combination with the 

MeSH headings 'child*' and 'adolescen*': 'acute encephalopathy' and 'acute 

confusion'. Stricter limits were however placed on these searches to exclude articles 

prior to 1980 and to limit the search to those articles in which the search terms 

appeared in the title or abstract of the article. A similar search was conducted using 

PsycINFO (15 July 2008), the results of which are tabulated in Table 2.2 

Table 2.2 Literature Search Results: PsycINFO (1980 - July 2008) 

PsycINFO search terms Umit(s} Hits 

Delirium + child* From 1980 168 
All Fields 

Delirium + adolescen* From 1980 127 
All Fields 

Delirium + paediatric From 1980 23 
All Fields 

Confusional state + child* From 1980 6 
All Fields 

Confusional state + adolescen* From 1980 6 
All Fields 

Acute encephalopathy + child* From 1980 3 
Title/Abstract 
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Title and/or abstract of the identified articles were then screened for relevance. 

Those selected as relevant were then read in their entirety. The reference lists of all 

relevant articles identified using the above strategy were then hand-searched for 

further relevant articles, and experts who have published in the field of delirium 

were engaged in personal correspondence in an attempt to obtain unpublished 

material. In addition, a wide range of potentially relevant books and textbooks (and 

their reference lists) were hand-searched. 

Articles or reports published in languages other than English were translated from 

the original into English, and treated in a similar fashion. 

In contrast, the literature review relating to adult delirium was unsystematic and 

intended to provide context for the systematic review of the child and adolescent 

delirium literature. I performed a search of PubMed and the Cochrane Library in 

order to identify relevant articles. I restricted my search to the last 10 years (1998 

2008), English-language articles, and to studies in the form of review articles and 

clinical trials. The reference lists of these articles were then hand-searched to 

identify further studies of relevance. 

The existing literature addressing delirium in children and adolescents identified by 

this literature review will be discussed under a series of subheadings, for example 

'epidemiology', 'precipitating factors' and 'morbidity'. 

Each subheading will be followed by a brief overview of the relevant literature 

relating to this aspect of delirium in adults, in order to provide some contextual 

background for the child and adolescent literature. The literature relating to adult 

delirium was derived from a thorough but by no means exhaustive literature search 

of reviews and studies published in the last 10 years. Wherever possible, the 

literature obtained from the systematic review of the child and adolescent delirium 

literature will be related to the recent adult literature. 
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Much of the existing literature relating to delirium in children and adolescents is in 

the fonn of individual case reports. In order to synthesize the infonnation from the 

relatively large number of published individual case reports, I will present relevant 

findings from the analysis of this body of literature as if these reports together 

constituted a case series of their own. 

2. 4 Results and discussion 

2.4.1 Overview of the existing literature 

2.4.1.1 Introduction 

Figure 2.1 illustrates both the literature search strategy and the results of this search. 

One hundred and nine publications were deemed potentially relevant after screening 

the title and abstracts of the PubMed and PsycINFO 'hits' obtained by using the 

search strategy described above. Seventeen of these articles were subsequently 

excluded after being read in their entirety and being found to be not relevant to the 

topic, leaving 92 publications in total. 

The literature is essentially limited to small case series and case reports including a 

total of 217 children or adolescents with definite (sufficient data recorded to allow 

application of DSM-IV-TR criteria) delirium, and a further 136 children and 

adolescents with 'probable delirium' . 

There were fourteen case series which included 288 children and adolescents with 

definite (n=175) or probable (n=113) delirium (see Table 2.3) published between 

1980 and July 2008. A further 65 children and adolescents with definite (n=42) or 

probable (n=23) delirium have been described in the fonn of case report in 56 

published reports between 1980 and 15 July 2008. 
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In total, the literature published between 1980 and 2008 describes only 353 children 

and adolescents with definite or probable delirium. 

Cases of 'probable delirium' were those reports, often documented using one of the 

many synonyms for delirium ('acute confusional state', 'confusion', 

'encephalopathy' etc.), in which sufficient infonnation relating to the 

phenomenology, temporal course, outcome, investigations (particularly the BEG) 

and presumed etiology was included in order to make any psychiatric diagnosis 

other than delirium unlikely. However, insufficient data was included in order to 

fulfill DSM-IV-TR diagnostic criteria in these cases. 

No controlled treatment trials or systematic literature reviews have ever been 

published. 

The vast majority of the published articles relating to delirium in children and 

adolescents have originated from high-income countries in North America and 

Europe. The literature relating to delirium in children and adolescents living in low­

and middle-income countries countries (World Health Organization, 2008) is 

comprised of only 2 case reports (Lee et ai .• 2003 and Manaboriboon and Chomchai, 

2005). 

The bulk of the literature published during this period originates from only 2 

research groups, namely those of Schieveld, Leentjens and coworkers (The 

Netherlands), and Turkel, Tavare, Trzepacz and coworkers (United States of 

America). 

Jan Schieveld and colleagues originally described a cohort of 40 children and 

adolescents diagnosed with delirium in the setting of a paediatric intensive care unit 

at University Hospital Maastricht in The Netherlands (Schieveld et al.. 2007). This 

cohort has now grown to include 46 patients in the most recent published 

contribution from this research group (Leentjens et ai., 2008). In total, 5 articles 

published in peer-reviewed journals have originated from this research group and 
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this cohort of patients, comprising a significant proportion of the total published 

literature relating to delirium in this age group (Schieveld et ai., 2007; 2008; 

Leentjens et aI., 2008; Schieveld, 2006; Schieveld and Leentjens, 2005). 

Turkel and Tavare (2003) originally published a retrospective chart review of 84 

children and adolescents diagnosed with delirium in the setting of a psychiatric 

consultation-liaison service provided at Childrens Hospital Los Angeles. This 

remains the largest case series published to date. Subsequently, this research group 

has produced a further two articles published in peer-reviewed journals in relation to 

the original cohort of 84 patients (Turkel, Braslow, Tavare and Trzepacz, 2003; and 

Turkel, Trzepacz and Tavare, 2006). 

Since 1980, when DSM-ID introduced operational diagnostic criteria for the 

disorder, delirium in children and adolescents would appear to have been neglected 

by epidemiological, pathophysiological and clinical researchers alike. Delirium has 

been excluded from all the major epidemiological studies that have addressed 

community prevalence of mental and behavioural disorders in youth over the past 28 

years. The prevalence or incidence of delirium in community samples in this age 

group remains uncertain. 

The majority of journal publications addressing delirium in childhood and 

adolescence are in fact single case reports, published for the most part in paediatric 

rather than psychiatric journals (See Tables 2.5.1 to 2.5.7). Few researchers have 

addressed risk or etiological factors, and even fewer have addressed potential 

protective factors. Whilst, relative to other aspects of the disorder, the 

phenomenology of delirium in this age group has been fairly well characterised 

(Leentjens et al., 2008; Turkel et al., 2006), very few authors have addressed the 

method of clinical assessment across different developmental ages, and more 

specifically, how the criterion features described in DSM-IV-TR may be recognised 

or elicited in youth, particularly in young children. The core issue of whether in fact 

the DSM-IV-TR criteria for delirium can be validly applied to children and 
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adolescents in unadjusted fonn has received very little attention (Turkel et ai., 2006; 

Schieveld and Leentjens, 2005). 

The literature identified by the systematic literature search described above will now 

be introduced. For the sake of clarity I have divided the literature into 3 sections: 

case series, case reports, and 'other' publications. 

2.4.1.2 Published case series of deUrium in children and adolescents (1980 to 

July 20(8) 

As already mentioned in the introduction to this section, the systematic literature 

search identified 14 case series published between 1980 and July 2008 which have 

included 288 children and adolescents with definite (7 case series; n= 175) or 

probable (7 case series; n=I13) delirium (see Table 2.3). 

In the following paragraphs I have chosen to summarise the 3 existing cases series of 

child and adolescent delirium that have arisen from consultation-liaison psychiatry 

settings (Prugh et ai., 1980; Turkel and Tavare, 2003; Schieveld et ai., 2007). These 

studies also happen to be the largest reported case series of delirium in this age 

group, making up more than 70% (n= 157) of all reported cases of 'definite 

delirium' in children and adolescents in the literature published between 1980 and 

July 2008. Each of these studies is also addressed, where relevant, under the various 

subheadings of the 'Results and discussion' section of the systematic review. 

However, as these three studies essentially fonn the 'backbone' of the existing 

literature addressing delirium in children and adolescents, I felt it necessary to also 

address each of these studies separately in some detail. 

The largest series to date (Turkel and Tavare, 2003) described a retrospective chart 

review of 84 cases of delirium (mean age 10.4 yrs; range 6 months to 18 yrs) 

identified from 1027 consecutive referrals to the psychiatric consultation-liaison 

service at the Childrens Hospital Los Angeles over a 41h year period. Diagnoses 

were based on DSM-ID-R criteria for delirium. 
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In this series there was a slight male preponderance of 45 males (54%) as compared 

to 39 females (46%). The most common cause of delirium was infection (n = 29), 

usually with central nervous system involvement. Medication-related delirium 

formed the second largest group (n = 16), with delirium associated with a variety of 

drugs including opioids and anticholinergic agents. Delirium was also found to occur 

in autoimmune disorders (n = 7), following kidney, lung, heart and bone marrow 

transplant (n = 7), post-operatively (n = 6), post-trauma (n = 8), in children with 

neoplastic illness (n = 6), and in those with organ failure (n = 6). 

Seventeen (20%) of the 84 patients with delirium died, and the length of hospital 

stay was long (mean 41 days; range 1 to 255 days), possibly reflecting the severity 

of the underlying physical illness. 

Symptoms of delirium were consistent with descriptions of delirium occurring in 

adult patients. Impaired attention was found in every patient. Over 90% of the 

patients manifested sleep disturbance, confusion, impaired concentration, impaired 

responsiveness and impaired level of consciousness. The majority displayed 

agitation, irritability, affective lability, nocturnal worsening, and anxiety. 

Hallucinations were present in 43%, and were most commonly visual and auditory 

together or visual hallucinations alone. Problems with memory were not commonly 

noted, and seemed to be more commonly identified amongst older children and 

adolescents. 
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The authors noted that antipsychotic medication was effective for sleep disturbance, 

hallucinations, agitation and 'confusion'. Most patients received high potency 

antipsychotics (haloperidol in 18 patients, droperidol in 1 patient) orally or 

intravenously, and a few received low potency agents (thioridazine in 2 patients, 

chlorpromazine in 1 patient) orally. Low dose intravenous haloperidol was most often 

used, starting at 0.25mg four times daily and rarely exceeding Img total daily dose. 

Problems with dystonia and cardiac rhythm disturbance were not encountered. Atypical 

antipsychotic agents were not used during the period of study (1991 - 1995). 

The second largest case series is that of Schieveld and colleagues (2007). These authors 

described the phenomenology, clinical correlates and treatment response of 40 cases of 

delirium (mean age 7.6 yrs) identified amongst 61 child neuropsychiatry referrals of 

critically ill children in the setting of a paediatric intensive care unit (PleU) over a 

period of 4 years (January 2002 to December 2005). Of the 877 acute, non-elective 

admissions to the intensive care unit, 61 (7%) were referred for a systematic assessment 

by a child neuropsychiatrist, usually for agitation, anxiety, moaning, discomfort, 

behavioural disturbance or problematic sedation or pain management, and 40 (61 %) of 

these referrals were diagnosed with a delirium, yielding a cumulative incidence of 5% 

(boys 5%; girls 4%). 

A two-step diagnostic approach was used. The first step was a systematic assessment by 

a child neuropsychiatrist using DSM-N criteria for delirium, and included a child 

psychiatric examination and collateral infonnation on child behaviour and changes in 

behaviour. Based on the findings of the assessment, patients were then classified as 

having a (probable) delirium or not. The second step in the diagnostic approach 

consisted of a daily multidisciplinary consensus meeting attended by the child 

neuropsychiatrist, the attending paediatric intensivist, and occasionally a geriatric 

neuropsychiatrist specialised in delirium and/or a child neurologist. 

Based on the dominant clinical presentation cases were then classified according to 

delirium subtype; 'hyperactive' when psychomotor agitation was present and 
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'hypoactive' when psychomotor retardation was present. In addition, a proportion of 

children presented with cognitive disturbances in the context of severe anxiety states, 

often accompanied by moaning and restlessness, but without clear agitation or 

retardation. This group was classified as 'emerging' or 'veiled' delirium in keeping with 

the'descriptions of 'partial' or 'subsyndromal' delirium described in adult populations. 

The underlying somatic or pharmacological features associated with delirium were: a 

recent increase or decrease in analgosedative medication (55%), neurological disorders 

(52%), infectious disorders (50%) and respiratory disorders (30%). Usually, a 

combination of these factors was encountered. 

A two-track treatment approach consisting of psychosocial/environmental and 

pharmacological interventions was utilised. Psychosocial/environmental interventions 

included the parents' presence at the bedside, familiar music, favourite toys, pictures of 

home and pets, friends and school, and attention to lighting and lighting schedules. All 

parents received an information leaflet on childhood delirium. 

In children with psychomotor agitation that was 'acutely threatening their health status', 

haloperidol at a loading dose of 0.15 0.25mg given intravenously (ivi) was used, given 

slowly over 30-45 minutes, followed by a maintenance dose of 0.05 to 0.5 mg/kg/24 

hours intravenously. In less acute situations, and when an enteral route was available, 

risperidone at a loading dose of 0.1 - 0.2mg was used, followed by a maintenance dose 

of 0.2 - 2mg/24 hours. Only 2 of the 40 cases were not treated with an antipsychotic 

medication. Twenty-seven children received haloperidol, 10 children received 

risperidone, and 1 child received both in succession. The authors described how in the 

majority of cases beneficial effects of antipsychotic medication were observed rapidly, 

especially in the hyperactive forms, and often after only a single dose. Two patients 

receiving haloperidol experienced dystonic reactions. In most cases the antipsychotic 

was stopped during the Index admission or soon after discharge from hospital. 

Five (12.5%) of the 40 children died. 
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In their discussion of the case series the authors emphasized the difficulties in applying 

unadjusted DSM-IV criteria for delirium to children, especially in the context of 

intensive care units where many patients will be artificially ventilated and require 

opioids and benzodiazepines which may impact on attention. The authors suggested that 

given the high prevalence of subsyndromal 'emerging delirium' (17/40 or 42.5%) in 

their series, that overly rigid adherence to DSM-IV criteria for adult delirium might 

result in persistent underdiagnosis in childhood. 

The authors also stressed that paediatric delirium might be subtle and that presentations 

might be dominated by signs such as: reduction of awareness of the caregiver, or the 

usual caregiver being unable to console the child, restlessness, autonomic dysregulation 

and other subtle alterations of higher cortical function. The suggestion was made that 

paediatric delirium be considered a spectrum disorder. 

The limitations of the study discussed by the authors included the absence of systematic 

screening for delirium and the fact that potentially at least some cases of spontaneous 

remission may have been misclassified as treatment responders. The authors voiced the 

opinion, however, that the time-frame of the response in relation to the commencement 

of antipsychotic medication suggested a medication response rather than spontaneous 

remission. 

In the third largest case series Prugh and coworkers (1980) studied delirium in children 

and adolescents (6 to 17 years) by comparing a group of hospitalised children and 

adolescents with 'significant pathophysiological, metabolic, toxic, or traumatic 

disturbances of central nervous system functioning' of acute onset (presumably 

delirious) with a control group of children and adolescents hospitalised for elective 

surgical procedures (presumably not delirious) and matched for age, sex, and 

socioeconomic status. 

An extensive battery of tests was administered to both groups including mental status 

examination, formal neuropsychological tests, electroencephalography (BEG), and 

psychodynamic projective tests. The neuropsychological test battery included tests of 
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perceptuo-motor functioning like astereognosis, graphesthesia, right-left orientation, 

drawing geometric shapes and copying drawings, and subtraction of serial sevens. The 

electroencephalograms were independently rated by 3 experts, who assessed the degree 

of slowing and disorganisation of each EEG trace. A consensus rating of delirium was 

then reached. 

The subject group (presumably delirious) was found to be distinguished at a statistically 

significant level by 17 of the test items (p = 0.05 or less). The authors performed a 

stepwise discriminant analysis of these distinguishing variables and were able to obtain a 

weighting for each variable and the best combination of distinguishing variables in terms 

of the 'probability of being delirious'. The authors were then able to propose a battery of 

tests that they felt would be best able to distinguish delirious from non-delirious children 

and adolescents, based on both discriminating ability and clinical utility. This battery 

included assessment of orientation, memory, examiner-transposition orientation (e.g. 

patient is asked to touch the examiners left hand with their own right hand), accuracy of 

copying complex geometric figures, and degree of EEG slowing and disorganisation. 

The authors described three cases in detail including a case of 'subclinical delirium' in a 

10-year-old boy with chronic renal disease with EEG abnormalities suggestive of 

delirium in the 'most severe' category. This patient clinically manifested only depressive 

symptoms, slight confusion, perseveration, and some evidence of tangential thinking. 

The authors suggested that in chronic metabolic disorder certain 'compensatory 

mechanisms' might come into play that might potentially attenuate the overt clinical 

manifestations of delirium. In such cases clinical evidence of delirium may only become 

obvious during periods of more severe metabolic decompensation. The authors 

emphasized that in milder cases of delirium in children and adolescents the diagnosis 

might easily be overlooked and misinterpreted as 'provocative or acting-out behaviour' . 

They also stressed the importance of not relying too heavily on a single subtest or 

procedure in testing for the presence of delirium. 
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Although the delirious group of children improved on retesting on several test items to 

the point where they were indistinguishable from the non-delirious group, several other 

test items (including the degree of EEG organisation and certain perceptual-motor 

functions) improved on follow-up, but not to the point of statistical equivalence with 

regards the control group. Mild perceptual-motor abnormalities and subtle EEG 

abnormalities were noted to persist for some weeks after clinical resolution of the 

delirium. The functional implications of these relatively persistent deficits were not 

discussed. 

The authors also discussed certain therapeutic considerations in the management of 

children and adolescents with delirium including the provision of orientating cues, 

favorite toys or transitional objects, nightlights to minimise misperceptions, avoidance 

of sensory deprivation or overstirnulation and the judicious withdrawal of drugs from an 

'overtreated' patient. The provision of an external or 'auxiliary' ego in the form of a 

familiar carer who could facilitate orientation, assist in reality testing and provide 

reassurance, was also emphasized. The authors described how 'modest doses of 

tranquilizing agents' could be helpful, particularly in anxious patients, but advised 

caution in the use of psychotropic drugs that might exacerbate the delirium. 

Several other studies identified by the systematic literature search describe small case 

series' of delirium or probable delirium in children and adolescents occurring in 

particular medical contexts. Many of these studies use poorly-defined synonyms for 

delirium or overlapping constructs such as 'bum encephalopathy', 'emergence delirium', 

'acute confusion' and omit clinical information that may have allowed the application of 

DSM-N criteria for delirium. Many of these studies focus more on the disruptive 

behaviours commonly associated with delirium rather than on the cognitive aspects of 

the disorder, although for the most part sufficient information is provided relating to 

temporal course (acute/subacute onset, fluctuating course, nocturnal worsening), 

phenomenology, underlying physical disorder, and investigations (including EEG 

findings) as to make alternative diagnoses most unlikely. 
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Three studies each describe a small number of children and adolescents with delirium in 

the context of severe burn injuries (Brown et al., 1996; Mohnot et ai., 1982; Ratcliffe et 

ai., 2004). A further 3 studies from Japan describe small series of children and 

adolescents with delirium or 'delirious behaviour' in the context of high fever (Okumura 

et ai., 2004; 2006; Onoe et ai., 2004). Cole and colleagues (2002), and Przybylo and 

colleagues (2003) present data in relation to children with delirium in the context of 

emergence from anaesthesia. DiMario and Packer (1990) described a series of children 

and adolescents with probable delirium in a paediatric oncology unit, while Turkel and 

colleagues (2001) briefly reported on 5 children with delirium precipitated by cerebral 

systemic lupus erythematosis. Lastly, Harrison et ai. (2002) described 5 paediatric 

patients with probable delirium in the setting of a paediatric intensive care unit. 

These last-mentioned case series of delirium or probable delirium in children and 

adolescents will be discussed individually in the relevant subsections of the 'Results and 

discussion' section. 

2.4.1.3 Published case reports of delirium in children and adolescents (1980 to 

July 2008) 

As already mentioned, a further 65 children and adolescents with definite (n=42) or 

probable (n=23) delirium have been described in the form of case report in 56 published 

reports between 1980 and 15 July 2008 (Tables 2.5.1 to 2.5.7). Few of these reports have 

been published in psychiatric journals. For the most part, they were identified in 

'general' paediatric, emergency medicine or critical care journals, and as a result, few of 

these publications utilise operational diagnostic criteria for delirium. 

For the sake of clarity, I have chosen to divide these published case reports identified by 

the systematic literature search by presumed etiology into 7 groups: medication-related; 

metabolic- or endocrine-related; cancer-related; neurologic- or psychiatric related; 

substance abuse-related; and infection-related delirium in children and adolescents; and 

finally, delirium in children and adolescents related to 'Other' etiologies. 
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l'nIghtl(l/.,I'>!!O d<llrlu m l'aedi~lric /XlfIlullalioo lJ • The r....c or in ldr>d aroJ Ibt rlfSl 
liaison psychl.1ty 'u ducu ...... ' the u i .. mcc nf 

botb subsyndroroal ranN """ 
rC$id..al ddicllJ 

T.,.., 
'" '" 



2 .4 . 1 .~ Other puhl it~tjons n:19I.i ng 10 ddiriul11 In child"'n and adolt:SCt' nlS, 1980 

10 July 2(08) 

Twenty-two Olller relevHnt publica!ion~ We", idcmificd by the sYSlemalic literature 

sean:;h ITable 2.5). The~e Include unsystematic rev,ews. overviews. "duonals, Journal 

commentarie<. llnd pertinent book chapters ",lllIing to delirium III chtldren and 

ado!csa:nts published between 1980 and July 2008. AI:;o included here lIf!: funher 

publl.hed articles deri'·cd from an original case senc> by lhe same re",an:;h group. such 

as the <tudy dc,crib<.'<1 by Lcc:ntjens ..rId. (2008). which elabor.tte, and eXlends the work 

in relation to the cohoft initially dc;;;cribed by Schievdd 1'1 01. (2007). I have al:;o 

IIlC"luded here amcJ~ thai dosely relatc to the wbJect of delinum III children and 

adol~""n!); (Jones CI 01 .. 1992). or studies like thai of Ruha and Yarcma (2006). thai 

most likely irn;l uo.d child or adolcs<:ent pancnt'5 w·uh delirium. c'·cn though the dim",,] 

presentations might nUl ha'·e been described as $uch 

2.4.1.5 Limitations of th e e.~isl i ng themlur" 

"The eXisting pub~slled literaw", relating 10 delirium in dlildhood and/or adol~cence 

lags <ignifican!ly behind Ihal w·hich relales 10 delirium amongsl adult, in lenns of both 

qlJ.lhly and quantity It IS currently limited 10 case series. case' rerom and a motley 

oolleo::lion of o'·el"\ tews and commentaries. No systematic lilcr.dure re\"ie",'~ addressing 

all ""pee!' of delinllm m thi ~ age group have been pllblish~d. l11e e~ istmg lilerature is 

.ignificantly compromised by a lac~ of CQIlsistency in relation to Icnnmology and the 

mfrequcm u~e of operatIonal cnteroa for dlagnOSt~. As a re6ult of lhe.se defiCIenCIes 

much of lhe pubh.hed litcr.llure could more accUJ1l.tely be dcS(ribed '" relating to 

proboi>ll" dduium m children and adolcsccnl5 . In relalion 10 managemenl there bre no 

conlrolled Ina]s and lhe <'urrem eVIdence is large! y anecdotal. No anempts ha'·e been 

mad" 10 sy"ematically r~le response to IreaHt1eIlI>. or to control for Ihe mflucnct' of 

env;ronm<"ntai factor.. 0/ chan ging burden of phY" lcal illness. More re<'ent dehrium 

raling mSU\1lm"ntS capahle of repealed measurement m the monitonng of response to 

Irt::tlment have 001 been lesred in children. 

" 



TAlIlE'.ZA.I Modl"ll tl.;n_.elatod dtllrium: publl.shod elISe .oports In chlJdrm a nd ad"lescM\.\ (1 9110-20011) 

I'ubii coli"" '" I' • .,.umed Subl)'pe 5i""" and As..ocialod EF-G ""din~ Ttmp<lnd J'>c)'cholropic 
6'«1'5) "".,, "ymptom. neurolOKkal course l'hanna",,· ... fca tu • .,. lhenpy 
Good ... 

AI ·Rasllec<i , Hypo- Jlypo Reduced level Seizure,; M;uked diffus< Abrnp! on,;ct N~, 

~1~1..2000 f"male magnescmi., "' Dabindi ,lowing, Duratioo 
C)'dOSjlQrin .".,""lOu,ne>.< "gn Paro.ysmal <~8 h ... , Vi,ual I net""""" front~1 

roeluoto.kil..' hallu,rinatioll5 '00' di""harge,; 

, 
Brar n al. " Med",.lioo· Jlyp<i' Confu""" None N,oo Abrupt 00.",1 Ib lopc<idol 

"'" =" indurnJ Agit3tioo S'<'rfomlCd Rum"uing 
(Toplram:"e) l llWlJerem co"roc -" Ducalioo 

Vi~uaJ '''" haJltlcinati",,, 

3 G.ml rt "I" 3 Accident'" lIypel Agiladoo Oil.t"d N~ Abrnplo",eI <.omre".. 

"'" m'" anticholinergic Vi,m.l p"pils porfo"ned ~"d offset 
oV'Ordo:o;. hallucln.tio", Perie .. " of l~uc!U."n, 

Inconsolable SIYpor coo ... 
by p>.rem. Du""ion 
Conf",ion 24 hn 
In<;ohercoce 



T11.8U;: lA. 1 ( .. vn l ln,,~ ~ Mffii..."llo • ..rd alO'd dflirlum: puhHsh~ ca.<t ",pori..! i .. fhlldren a"d .do~"'15 (191\0.2008) 

rubli ... li"" A" rnsumod Su btype Silt"" and A.social<d n:G T~mpo",1 l'~y,hull"O\>ic 

(ytll rll) Olio/OfS symptom,; neurologic Ilndltl2f ro"~ I'hamHoc.,.. 
aud al roalur", Ih ..... pl' 

Gtndcr 

, fl am"",rma" " ~l cdicAli<)n- Eiypcr Agilallon Drooling None Ab[1l [>l OMei l..o<a1epam 
rI «I.. 2006 fe"we indoced Di'''''enUlinn T,.,nar ""- J-loc luaung 

uuipiprwJlIf) 1 tIC "here""" RiKidity COU'~ 

Huclualing O",.lion 
c"nsci"u.",-"s < 48 1..-. 

, '""hi ~t aI., " Neurole[>lic II),,,,, C"nfusirnl Rig.i dity N",,,, Abrupt on"'" N= 
2001 "'," malignoom "'Vlallon F.s.cicula- ""'- Dura- linn 

~)"roJ"'l1Ie Dirorienlalion lion. < 7 "'edr.$ 
("",,,n.tary 10 Witltdrawal T,cm(~ 

l .... opcridol) P,ych""""", 
rc:l;>n/.tinn 

6 Kuuna" al., " Medic",i",,- 11 ypcr "'gitalion inv<,>lumary None Abrupt Mi<luola", 

"" '''''. 1r.l()C~d I"cnherenc" "",,'.men" "",- on"", and Lora.>.cpam 
(TrAn",,,,,,,,,1 Inappropri.le orf~1 

fenUtoyl) speech Dumtion 
I"",nmia IS h .. 

, l.cibold </ " NCIlrulq)j;c fiyp(> Dec..,.,.<:d level Ri~idi'y N""nal MUle ,,,,,<:1 I"one 
a/., 2C1C14 .. , malillnant of Ctln,.:;"u<ne .. Tr~n1'" DIIr:lti()R 

~yn<lron1. Incoherence «9 day' 
~olldary t" 
ripr.>s; donc 



TABU: 2.4.1 (w"tlnutd ) Mtd katlol1 ·rtlMttd delln llm: pllbli'hnI OI.W ropo>rt!I In chlld' f ll and 1Odo1_1lI ( 1 9~2008) 

l'IIb1Ic:.llorI A,. I"""u",o,, Subt)'~ SIItJ1S and A~"t'd EF.(; Ttn' pllno' p,·ychotropit 
(y",MI) tll<lh'l~)' 1I)"lIIpI_ ntu,rol03ln> n" .. UnltS roll ,..' I'hun ...... , ... I r .. l llr8 'h .... ' ,. 
Go ..... 

0 LlnngslO" rr " MNica.ion" , )iKlrientailOn "- "- "-ai_ 1983 ''''''' in.J<..,~d ....... pI'If..".rnc:d 
(AmiuiJ>lylln. ~""" W,,<&) "''1>.,,,,,,,.11 

, Manaborib- " Medicali",," "'" AI\elW Ic,-d "- None AI."" N_ 
~ ... ft'''''!.; ; ...... ""d: '" p<rformed ~~ 

Chomchai. (de~lromelhQr- c~ ..... , 
200S "'~) CooliJ. _ 

I)nw,~i~n 

SLow . peed> 

'" o"lnhoodt " D\'~lrr>- Mi,erI Inrohe",~ Ny.\.1g[IJJ~ "- AboIpt~el "-

""" fewe ~,"""'"" Stru, ... ~rformr:d Du~;"" 
.. ,,,,dose beh.o~iour "" "" I~nl'o" --Agnan"" 

" O',III"Oner 6 Medicllloa- Hype. Agnlliorl "- "~, Abrupl on5eI """ tl,J" lOOt .. , indu.ooJ Dol<lrienlMioa performed """"~ (ri!pt'fldo~ -. Duralioa 
1 me) ARakly Iii bra 

AWeuion 

" 



TABLE 204.1 (ronllnued l Medi""Ho,,_rn .. led driirium: published ..... ..., reports In <I,IMr"" .. ud ~dol~,,1s (19HO. 2003) 

l'ublicaUan '" I'resumed Sllhty~ SII:J"Ill lind A~oda!cd EEC Tl'II1poral I'.sycbolroplc 
(yea .... 1 .. ",lollY ~ymptmn" nourolot:1c finrllni!' <ou~ ""~~ ,., III fealur.,. therapy 
(; ... dor 

" ""mill. ~t ,,/ . • " Medic;ll;on- M;~"I A,"n~$;a N~o I'IUlmaJ Abrupl """,I None 

",. ~Io indurrJ Conf~"on Durn1lO<l 
(Cephalc~;nj P=",~a < 4S IlIll 

,\00,10<}' 

hallu.cinolion. 
Diwri<nl8·liou 
Reotlessn",," 
EnIl)(jOO/lI 
labilily 

" !'rugh~' nl .• , .... t.ropine liW' labile affecl AsICrrog· SC'fTC .... cule ",,~rI Nooo 

"OJ =1. inlo:o;icalion lIypervigilarooe """i, slowing D""'lion 
lIlu,ions Agraphr.· ~, <J <.lay. 
Dd~[ .... ~ lhesia d .. ,,'gi\l1i~. 
I b 1!uc"".uoos Naming 'lion 
Dislrl,.,table difflCultie" 
l'eu("CIl. I;un D,.wing 

Inc""""mc" iliff ocllltir.s 
Disori<nlatioo 
.... n""";. 

" 



T Afll.£ 2.4.1 (COlltjllU«l ) Mtdlcalion-niAltd d.llrium; publi~htd (a" r~porL' In child • .., and adolcscfll~ (1980-2008) 

l'ub1iCIIUon A .. l'resllmo:d SuhtJ'pe Sl~ns and ,u..odalro £F.G 
T~_ 

Psychotropic 
()t:lI"$) . tlology .• ymplonu neuroloj:i",1 finding. • ""II~ l'hamlll<'O-

,,'" rnlur .. thtnoP1 
Genlkr 

" Richard",,,~' al .• " Amimusc";nic (1);>0 Confu,ion No", N"~ Abru[ll onst'l N"~ 

"'" m.le IoxiJr<,,,,,, Mumbling I"'rfom.,d and off"'t 
(diphch)'ummine 'peech Duration 
ing~"ion) Dj""'ganioM <12k,. 

bch"io\Jr 
C<>fIStruc-lional 
~f'<'I.ia 

" S~hWartl and • M...J:auio,,- 10"" Lethargy N<>ne N~ DuratiO/l N"~ 
Roonguc',I 991 ~I, ind~ Di.s<mcnlal;on j>erf """"" <L2k~ 

(h:>p .... mioo) Vi~1Ia1 

hallucina!ion, 

" SUt)"1 ~I,. 1989 • MKlW>l:un II),pe, Agila!;oo No~ Noo, Abn'l't onsc! Di azepam 
~I, willtdlawal Au"",;on pcrfooncd [)Y",lion 

U"""mmullj. <7 day, 
c.live 
"0"", 
h.II..on.t;"IIS 
DI<oricn,otcd 

58 



TABLE 2.4.1 I< .. "tinu .. n Mffikatlon·rriaud drilrium: !,utJli, bffi "",t rrports In chlidrm and adolestenUi (1980·20011) 

PubLiau lon A .. Pr.,lUl11ffi Su bl yp e Slgn5 a nd A$sucialffi ~; F.G Tcml'Onoi ~'d"'lroplt 
l)canJ etlol~ syrn pt6lTl!j nutruk>gk nndl",s rou ... t !'ru.n"aco-

,od .. I reatureo; the ..... !'y 
GCllder 

" Wells and 8 F.merge"", IIY(l(T Agit~tion No~ Noo, AI,,,," N~ 
Rasch. 1999 female 'le li,lum DisorierRatioo performed on&et 

("'''Onu,ane) ,= l'1oclual;ng 
Scr,aming '00= 

DwatiM 
15 min 

'" Well' and , Emef~"ce Hyper Agil'lim N~ N~ AI,,,," Mijazo/am 
R .. ",h, I ':N9 =" de~riun' Fear perfoollffi -, 

(se"on Wlllle) 5<:rcaming 
Inconsolabl~ 

by p...,nlS 

" W,I,rIS'/ al .. " CannabIS pi"" , Confu.;on Noo, Nooo Abrupl N~ ,,,, ,,,., nortrlptyli .... Oi,orienlali,," rcrfor"'ed on"" .tIld 
Short-Iem, offs<:1 
"""[WI)' 1"" D",.uiOfi 

< 24 hn; 

• """,Ie 2 J>I>"Iblo prc<ipil.ling [""0"" flOm 2 diffcr= b."O>dly-tkr,..oo cliologico.l ""'c~oriel ore TCf'O"W. III<: cos< '<Pot11w I>eo:o ;"do.Jcd 

in b<>Ih .'io!ot:'l-'e~1«I .. bit, 

59 



T ARL~; 1.4.1 Mct~b"lk .nd ... docrine-rdaIM ddirl ul11 ; publisltltl ~ rcpom in wild'en .. ,d aool""",,,lI; (l '80-10011 ~ 

I'ul>llc,uion Agt ,'.""urn'" Snt.. Si~"" amI /lS'<Ocia led U:G Tempo-roJ Psyrltnl r"..!li r 
(yeal'S) erir.hlJ(J' ,,,. $y nlploou "",urologlca l nndln~ ~~ Phar",,,,,,,· 

'"' r..,tur"", tlte ..... l'y 
Gentler 

AI·lluhccd • Hypo:>- lIy(lO Reduced level 0( Seiwres Marl:ed Abrup! NOI'. 
~I aJ .• 21)'XJ r.m.!e m.gncsemia <otI$<iou • ., • .s 1I .hin,ki .ign d;ffu~ - , 

C)'closporin " Visual lnc rea'lOd slowing of Dunllion 
Murot<),jcily 1ull"",naliol\~ {one background <48 hrs 

~" paroxysmal 
rfOmai 
discharge. 

, Sd.ngcr· " 1I)'I',,, .. nmoo · HI'po '..onfu,;oo Tre= None Abrupl Noo< 
Qu;nlMlan male em,a; .'tHem"'" Ikaol;><:./)o pc,f<>rO .. d 00« 
III .. 2003 N·.,,{yI "'foci{, Se'· ... al 

,Iutan .. 'c [l"Jlrolscd b'el episOOes 
<yn{~l.Il<. of ~OI\sdom''''''' <1211" 
Ilene",,""y 

60 



T"nt.El.4.2 ifuntl'lU td) .\It'laOOlic.OO """""" ..... rrlaltd drlirium; puhlisl,'" c .. ~ "l"'rt., in d,lldren aOO ~dol~eDts 
119lIG-2003) 

l'uhllC"ll UOI' '" 
, .......... Subt)"pe Sljt .... . .. d ,, !<SOd_led ~;.:G finding.. T r"'l"'ral "'ychGlro-pic 

(,·t1In) ' Iloktc oymplo .... ' IftiroIlJIcal "ou rse PharmlK"o-... r,..lurn lh, ,.,.py 
( >c-ndn" 

, RudoW', tI al • • II)1lOJlycfltIIl "- AS>1<u,1)n 1'1'""" ,- AbnwlQn~ I 1:<1 opcn<k>I 

'''' ra .. ale LhWacllb!c l>eriormrd FlUCIuannll Lorazepam 
1)'$OfII""I011,OII ~,~ 

""" U:oJ o...t1t('oo 
II:! UI>I;IIW '<:IllS < 24 hf1 
I~,e"",, 

, 
""'''' "'" " W."'"ck,,·, 11)]10 0.,,,, Ny·'lasmul NOlIe /\cUle OO~ ,-
tuaoon;w,. re,nale ....,..pll.alupMhy I".nenl;'·" VI nely" performed <2_0 

"'" W jlb(/",,,,,, pol.y 
Aluia 

, Esch",rilcr n " M,ld .......... 1 H".., l)i$l1l"len' al i<)ll N<:" .. N,",c Acule on",,- ,~ 

Ill .• 1991 ,- tttafdaoiooo ( M] Aplal_ f'l'rforn>e<1 Dur.uoo 
,,> EUr/1<I.k ?d," 
Ilomoc:y"lIn II1"I<I O· ... l1alkl!u'·. 
Emtrgt>JCt V;,ua1 ~"d 
,,~ auJl10ry 
~.r<)r halluc", .. i<m~ 

.,.~"" Iklusioo, 
A(:akuli .. 

61 



T,\ 81 £ 1.4.1 ( ..... I1Ii"ul'd) MflMb.~I~ ~l1d ~rtd DCrln~r!li3Ird <i<-lirium, puhl l>hrd C1<.w reports in childrm and """'-mt.< 
(1 980-100II ) 

I'uhlir31iDn '" ('r<"\Sun'", 5001)·1><' SiR"" . nd " ... 00131'" EEC; T~_ hyd.oC rupk 
lv",,,,) <I1 Lology . ympl ...... nNr..a.:.p:a. n,",lnlUl .w~ PhHmu.m-

'"' r""llirto 1/0 ...... 1))' 

G ... dn 

.. 11.11" 01 .. " llypopw)I;pNI· loh.OII D"O""0131; .... N~ !<IOI"Il\<o I ACUle onsel II.loperidoi ,,., fcmak. eJlaa~*<l """,";0lI Fh .... ·1U:n;"g l..otvcp.om 
" ·Jl/o OIl(Jre~i. Agilal"'" 'N~ lllon.nne 

~- Delu.~ DUfliUon DincpalJl 
PJychOOl<lC')I" < 12 day> 
"'1.Udotion 

, K,,",nat. " 1I)·I"'(l/IoI- M ixnl Audilory llld NOlIe N~ " .. ," N_ 

"" r_k ...,.mr. vi!u.1 performOli -, 
Rdeed;ng hall\IC;nal;on. """"" .- COllrUl;"', < 8 da)1 
Arl<J<rxia N«VO$I DilOliemaliOll 

• KCIhn it 01 .• " I lypopho<phal_ f!yPQ Sl"",· 1{"«Cfl and N~ N_ -"- N_ 

"" female emi . ~"""notion ""-, Rd..,diJl~ M Ult ronf ..... 011 
.yndrumem 
""",,"xii Ntr. .... 

62 



T A III .!': 1.4.1 4."",I"utd) }Ohuobolk and mdocri",,·rdat.-d ddirium: publi. hed ....... rt...,...,. In <"'Idra • • ,td .do-I""'t1.l'I 
II980-lOO8) 

l'uhilra'lon A., ......... s.~ S~and "-"t.ed f.EG Ttmporal P"lthlllropk 
(yeal"ll) .- ')PP t)"mpt<l .... ntur<>loc.kal lindin«' ~~ l'ttann""". .. " r,."."rts .hrrapy 
c;..nd ... 

, Miyo,jillQ .. 1 , Wernicke", ""'" """,,",,"'''' --- B:ocio: i,,,,,,,d A~ule !'lone 
01. 1993 -" -, "r C<)IlS(;lOUsatU pI.~ia u(JWm~ 00", 

Mun.>f}' l'Iy.t.ogmu< Duralion 
inlJW"""'" T"~ < 1 """,II, 

Drift ... illl" 
00_ 

10 Rw.sdl,1 m .• " Th)·rot01ioosil "- Halluc;"",i"", N~ None Abrul~ N~ 

''''' -" Add."",', Di~UCfoIlt , ian ,."r- oo", 

"'- "'""""ia I'I<ICI.,.I in ~ 
Ni,hllnarn ~"urx 

IIIOOMOI.bl< Dura(ion 

"'",eM"'" <10&)', 
... loou .... in, lOC 

" 



TABU: 1.4.2 ( ..... '1;" ..... ) Mrtabollc and "ndofn ..... r.'1al ... ddirilll'<l' I",hll<hffl ~ rqroru In d .ildn n and adol~,,'s 
( Il»II).lOOII) 

"ublk:!I;(HI A~ I'"",urn'" Sub- Sit ... and AlStIdlttd ':.:G Tt .. nponol l~yd.Oj ."pk 

Iyt:trs) 01101"2)' .po 
Iym))! ...... 'I(Urdo~kal nndln[ef ~ I'hlml_ ,., ft:tLII'U cI.cnopy 

GtOOt. 

" Sj(:in<r~lal.. " I'oolkeLaOc Mi. Lc!l\:lfgy A,.;uia SiA~le , N_ , .. =" h)'l'CJglyc i ".n~a CoM", ion ,,",U im:G.l'llU lr 
AgiL'liQl1 Gal.., poaby 5i.ied bun. Q( 

• A<."\Ilc ckcllnc in , low w"" n 
,n'ellcc1<laj precede..! b)' • 
function ' ~ike 

Wotemberg ., 9 Ha.<himoto'. Mix COI'fusloo s.,.i,,,,,fe Oiff"$e Abrupt N_ 

" aI., 2fl(X) r •• M1e "n.;.,pll:. 'up,thy "gituli(JOl 'lowing "r ~" 
Di5<lrienlalioll batk~nd Dlor."on 
i:mvlion:oilabillty acllvlly In llie "'eC:lt.. 10 
lIIallenlion theu "'"III' nlOIIth. 
L.thullY 
RC gr<Mioo 



T A RLf: 2.-l.J C8,..,cr·rd at..:! ddirinm: pullli, h..:! C1IM np-oru in cll[ldrcn And Ildol<s«nl~ (198G- 2001!) 

"Ub!i .. UOfl Ai!~ (yno,.,,) I'n:mmfli Su!>-lypc Sign. and -" ... ,datrd EEG T~",p-ol"2l Ps)·chotropi~ 

& Grnder d,<>Iogy ,ymptoms nO'Urologl--.1 nndlngs cours~ pll.rmll< .... 
rrlll nr'" Ih o ... py 

K"",ik'l aT.. " ACUle 1\"mr/10- Hypo Periodic No~ I\on<: ACU le Risperi<lonc 

"'" fcntalc blaslic confusion performrd m'$<1 
I""kem,. wnh (),;;cas 'O!lll) Fludualing 
eNS inwl,"e- disoric",alion C(lU • .e 
,~. f'r=rcd .peech Duratlon 

IrIWmma 14 days 

, l.ee " al .• 2003 " I'arnlOO-plaslic Hype, Confusion Headache Diffu,"" Abrupl ",-"m 
fem.1e <yMl"on-.e . Incohttencc Rigidity ,lowing Offict 

" ,,,,,an Insomnia Tremor ADeiU. ling 
lenttom.o T.lking 8t1'f<-s~i,"c ~= -= "phosia 

Auditory 
tmlluci nalim" 
l);,orienla·lioo 
·"""onality 
m :lIlgc· 

65 



TARI.E Z.4J (COtIUnuro) C~ .. ..., ... ,"'~tod ddlriu,,1: publlsh«l "a<\' r~pon. In <I,lld...,,, ~"d adol"""""b; \ 19l\{1_ 211OS) 

l'ubll.,.Uoo, ,\~t I'resumro Subt)'pt' Slg,,~ and A,.oo~tro F.F..G Tt lnporal i's}'motropir 
1)'''''.-.) tliology symptoms " ... roIogioo nndi"l/;$ ro,~ pharouu:o-

&etud..- r"atu,,,", tilenlp.I' 

) OUmura~I~I .. " Parall"oplasuc """ Mo""", N_ n;ff= AcUI~ HalopCTldol 

'''' female ')'oWo"'" -
"np.i,,,,,,,,, slowins "'"." Chlorprom-

ovanan Icralon'.1 Ac~~ I 10 2 ,.rl"" 
coofm;oo IllOOlh, 
, ,,,,,here,,,,,, dur", ;"" 
'Los. of 
c<>n,ac, with 
"'''IiI)' ' 

, Slc;n-Wcxkr ~1 " Parn!leopi;lSl ,c M;~ Haliorirul1l"". IkliJ.lache 'oco -. No,,,, 
,,1,.200S {eu"le <yndro"''' - Panic Slurred .10wj" g oom 

o"...-ian teralunta AgVCl>'>;OII .""", bil ", .. aJ n ""'u.ling 
I're...""ed AooOllJlaI I"oupofal ~~ 

·re"' .... ""'''' " .... >lS 
. .. 

In""' ... """o Sei~ure pari"'. 1 
)""ueotion "'gu,n, 
S",noolen<;c 

(" 



TA U I .~: 104.4 N.un ....... k and p"y<:hlatri.,.,· ... a t td .... Iirium : po<bIi....,.. ClO ... n'JIUrl'l in chl"'r", and .t1u1r.s<'ff1 t~ (19110-200II1 

I'll 1,11"" I;"" A .. .. r8\l.....t Sabtrl"- Sips . .... ~alrd t:EG T ''''piH'1Il I'.y(hotro!,!c 
(yra,,) t1io1"IY 5ymptOlM """,rnlopnl finelln" ~~ l'harmlOl' .... 

• ' d luRt Ihtra!'y 
Gm .... 

AlIIil. 19M " Nonoon,,.,i,.., H"" l)i!\Ol1cntaiioo N~ N~ Al;ml!~ Nun. 
f., .... k ........ qoolqlti<:us lnatl....u"" spike and onset and 

lobscncc) Me"""}' ~" olhe' 
'RlI"",nteDI 

2 Annsuonc and " MIld icamUll 11)"", Di ........... ion Slwred - ,\CUI. N~, 

s.:hwn,_.lm ""'" di.abilil), 10 ""'" -" p"'- -, 
~q,,)' I)i_gani~im J)uracion 
IlqJressiua McJJ)Of)' <3 daY' 

Anichol ..... "" i"1"',nnenl 
tw.lctty _ Lethargic 
ill· oscnlC 



TABLE 204.4 (~olltJ"ucd) r'o" ... ro~k and psy~hi~trk·rdBlcd dclirlmn: J>Ubll""ffi <">Io.W reports 10 c!,IJdr<n Qnd adolrsn:nls 
(198(1..2008) 

l>ubliration A,. f'rt81lmffi SUbtyp~ Sill"" and " ........ ialcd n :G Tempo ral r~)·ch<llropk 

(ytar:f) & dlology s)IDplum. "rurolvgic;l.l Iimllng'S ~o. rhannaro-
(; <:"d ... r~atun:s lherapy 

3 rkdl1~l, 2001 " hUI. Hypo Somool.ncc lJysanluia NOli" A",". No~ 

(emale conh •• ioM( Disorientation ~or",cd 01&1 

migraine M"""" FiUelll'llllg 
lmr;Untl<nl ,-
rmp"ored Duralion 
n:lmillg <: 24 1m; 

, Ikc~d. 2(JO.I " ~" 11ypo SOlllROJence Dy"anhria No~ Abru. Non., , .... mn(lJ5ional Disori~nladon (},,",et 
mi~,aine Memory Fluctuating 

impaione"l .(}II''''' 
1018l,.,,,ion Duralion 

<: 24 hrl 
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T'" HI .• : 2.4.4 ('UI1~ I""<lI ) l' ... roI,~c and .,..""hlalnN· .... It<! ddiriulJI : publiobed cas~ rTport.< in cb~dr ... and adoltf.cenlS 
(1<nO-lOOII) 

l'ub!J('lI.U...., ,,, ,.".~ .. ... "b~~-pe SI_and A,...,.,ialt<! '''' Tl!mpol'lll l'syrt.nlrlll'ic 
(roan) .J...., Jympl_ ntlU'lliogical nndj"RS ,w~ l'hanllJloC'" 

• fal"n" ~h,,",I'Y 
G,",,~ 

, (lnn wid " Nonco',,'Ulli~~ "'" Oio.on ... tat"", "- y= 'bru. Un7~ram 

(),Mwo. femllle - \»'>pI ...... "I',~e .nd ()f'05e1 and ",. cpiLepucus ConfuslOl'l w~ye ,"~ <-, Memory Du ... ti"" 
j'lIJWmlOIII <L2hr.i 
Inaucn',,,,, 

6 1I~.,Q/ .. " Sickle cdl """ 1.c1h:Jr&y SIIIm)d $J!«d! "_ Acute None 

"" ~" _nO Cognitive o.p\upia 

~"-
~ .. 

TJWUielll dullin, Ollaft.l Sc:"croJ 

-"'" l)i~OI1ed 8 abillOki lip cpiwde< 
i~ dr'''' inl and f'I)IKI,L ",lealoe < 241vs 

W""ng lips 
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T,\BLF: 2.JA (coo tin"m ) Neu",h'l(i< ... d "",.clli.crio;:-n:l.oced d.U num, ",,"I;,./Im _ .rp<JI'1(C ,,, child •• n .11" .dl>l_tnb 
(19!fO.20011) 

r"b/i<1llion ,,~ l' r6, .. ,,«1 Suhc )'pt' Siltn> .IId A...,.,lIt«d v..:c nlld!"!:" T~"'" r l)choI",pic 
h ....... ) t1ioll>ltf "Ym.,. ... '" ntu rolfl!{kal ~~ ""anna«>-• In lures , ... .,. ." 

""' .... , Parke. d • Tmumallc Ilyper Sevcn: S!,'l)Jr(1 o,ffWe "'ow Abtu~ <)MCC N_ 
~I .• 1\197 . ". bu.; • imp'''''''''''! ,)f Tn:m,,, waves M lilt Fluctull,nl 

Injury e>:>!1<;en".tI 0tI IAI r"",uol ~~ 

S."",,'6 ' In\\)krob!c ' IpokeJ...J h.,," O .. ""M 
bc:h"""", amp.lvw ,,~ 

Impalrcd ~-
ro"t.(iO'JIIIC>1 

• Ptuctt and 16 rxhriw, Hyper C""fu,ion Mild ripdHY None pm" .. "cd Actl(. <)MCC Lonttpam 
Rt?'i,2005 female mania I)iw .... ,,(a!loo AuctuMing Zipn.idone 

(eJCcut'd Fluctualing c ..... "" 
c"IMoIIia) aIt.'f1ne~' Dunll"" do)', • 

In~n,"ia .~" 
A81(alioo 
1/IC01\e",,1ICC 

Hallucinotinn. 



TA8LE2.4.4 I""mln""") ,,"'curolO\o:k and r"ychlalrk·rdated del1";um: I'ubllshod <:II<e ""p"rlS 10 chlldrcll ~od :od<lle«:~nl$ 
(1980. 2008) 

PuhUcation '" l'rts"moo Suhl""" SII:'" ~nd A&«I<laltd RF;G T cmpor:ill " .)'cllf)lropi< 
(y~n) cIJoI°KY "yrnptoms IInlroIogkal 1i,"'III&" ro"~ 1'I .. nn:llCO-

• fca lu ru Iherapy 
Gtndcr 

, NeZ\! d al .• , Acule H)'po Confu,ion Vi,ua1 PO'I""I)< ",ru" NOde 

"'" m~1e c""fll'iooai DiSOfiml>t;oo blumng slowing on,,1 
rmgrai"e Memo')' He,.Ji,c!¥: FhlCtu01ing 

illll'",,,, ... m coo,,,,, 
Durall'm 
<24 hrs 

W NelU n ~I .. U Mule HYJlQ COIII\rsiOll -, L ",ru" NODe 

"" fem:de confusional Am"",ia IlcadadlC ocdp't.>I 0111(1 

migra"". Aph..,ia ,I"wing Fluctu>t ing 
Hcnoiplcgia ,~~ 

Duration 
<24 hrs 

" 



T,uIl.F. UA (~o,"lnufd l N ... ,oIoc1~ and ",,)'rilUolnr. rdalfd d~llriun" publloMd alSO r tptOl'ts In rhlldr .. , and adol..w; ...... 
{l980--1OO8) 

f'u blinolion '" f'l'e'Iu.nod Suht)l'" SI, ... a "d ~lItd F,.);C T ... ,ponoI " sydlOlrupir 
6nn) &: ttl""", syn'plOIOIi IIt1.1,O!oei"" findl"", ~'H f'1 .. nna<!'O-
G"""~r f",luru lto .... P1 

" O'Ndll •• aI., " Confuslo .. "J Ii},!,o Confusio" SlufTtd Il11tn"lll~nl Mutc N~ 

"" female migraine Di>Ori~m~ljOO'l _h I.fl on~( 

Ik""acl>e occlpilJI [)uracloo 
II_,~, .,. hn 

" Q'Neili (I aI., " Confu.iooal ""'" DlloOrie~IOO'l Sl\llf~d [nte,ooillelll A~ule N_ 

"" r."",1e mlg"';JIe c<mrur;ion ..-h pol1luior -Amn",la Ho""",,1>e ~Io";ng Duradoo 
1'en.ev.mtL()I\ !Jnstc..Jy 61n .. " 
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TABLE 2.4.4 (<<>ntrnu''''J No .. rolot.~c and p>~'chl"trlc·reLated dcllrtu," , pl.hli"",,1 cas ••• purl!; in dlIJdrm Mnd adOlitsCenL. 
(1980-2008) 

Publl<."~ll"" ,\~t P"""mod Suh, )(W SIR'" and AM"";""" EEG T=_ ''!;)'dtOl.Opk" 
()'~M") &: . tlol"I!Y ' yrnpt(HJ>S nf"ruJogkal nndinK" ,~. Ploann,..,o. 
( :cndcr fnt ..... Ihf"'~PY 

" O·N~ill fI ,,/ .• " Coof .. ,ioo., fin'" C<mfus io" lIoad.., hc Diffuse Acme None 

,'" female m,gr. ine o;""-;.""alloo occipil~1 
0_ 

HYpnlmsio" 'una bl~ to ,lo .. ·1"g D"'Mio" 
talk' 6 6" 
UMble to 
fol low 
;,mruchO"' 
Amnes;3 

" Yamamo(o ./ , Il iiatcral Hypo l lall oc, 'latio", Dysarthria No~ Abrupt "one 
<II.. 1m =" $Iri~oal lhCob<'rt t>Ce 

T __ 
performed on,cI 

"",,,,: .... [>.;c""",..,d AthctoJ<i. l>.y. to 
level of R1,0:idity "04 
conscio",IlC>' 
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TA III.f: l.4.S Subol_....., .oI>u.w-rdalcd tkliriunl: publish'" ~ "'ports in child"," .nd Md"l .. c.~t.. (19110·20081 

"ubllaolifll' A,. "IUU~"" S" .... y ... Slp •• ~d ,\is<><iatl.'d n :G Tempo ..... l'~yrloo'l'()pI .. 
lYnn) do"" • ympt......, neu.rologk:ol nndinll5 (OUrs<' IIh~nna .... 

• tutu,.,. W<'r.IIIY 
Geode{ 

1\<:00 (I "I .. " l\1li oe Ilol i rEf Joe M .. A,i\.llioo N_ N_ l~lIC'ua';o8 N_ 

""" ,~" 1Q:lot'''y (JottOllOO 11>11""",3110'* rcno"'''~ """ . ., 
weed ,nItIolO<ll'l ) tno;o/>errl!Oe Our",un 

Di loOrie ,.HI''''''' <12 h" . 
St>oTo>ulcnce 

1 KUl2b;)&llO\ tt " ANic:IIoI'-Jir lIype< A, i,OIio!> No~ No~ 1 N_ 
uI .• 2001 -" .... idrQme """" ... ""nomIC.! 

'''''- movement. 
StrarnoniUln) U~i"" 

.' Kurthoum., " ru.~~hull ..... Jit !tyI'C' ,.."I.:>IICo No~ No~ 1 "'~ <Il . 2001 ""'" to1llim,,,,, I'uot_lieu perfon .... " 

'''''- n",,,,,men'S 
........... ,um) Vno:~tali''(' 

74 



T A SloE 2.45 (COOU,,"..!) S ubs,an« . J .... _rfI»l!ld dtllri .... ' , .... lkhtd ~_ r.p<I.u '" rlIildrtl' .. nd ~<k>h,.;cr"~ ( I ~RO. ZOOtl) 

,-.. hll""tI.o" '" P"""amtd S .. bll~ Sig .. u"" Ms.,d.tfd U :C TnnIHl .... 1",I'h"tl"1'I,k 
[1""01) tliulo&l ~l""ptGmf Mlln.t"""'.' nn<llnp ~U .. ~ .,ltarmll(".,.. 

• fHoll'''''' Ih~ ... py 
Gelldrr 

, Levy, 1986 " T"Th: lIyl"'f AIlP"""'" Slurred N~ Abrupl Nu,"c 
"", ( 1)'JII:"'o'rit<r Com ....... .,',," porf<>nloW ''''11<:1 

COfRCI;OO fluid) Ibll"""..,i .... Alui. 1>\1",,' iol'l 
Di"",e,utiQII 8ri$~ 24 hr~ 

.d lr,' ''' 

, Man....,.,· 12 I>kdic:otion· H". AII~ te.d 0( NOM No"~ Ab.,,!,! N~, _ ... ,='" indllttd --~ "..,f<>r11ltd 00"' 
""""'bo. (dc~<rom- Confu1ion 

""" 
_, 

, Oslo:rbcud. " i'k.,ln>- Mi1 Incobt",,,,. N)~"llm", No", i\I:'l1,ll)\ NoM 

"'" ,- -"'" Stung.<' I'Q"formcd ,-, 
~"""" Ild\avi()IU l~lICl .. altn, 

lnallcntl"" (<JO,"" 
S",nnoJence bU'MiO', 
Agil.tlm "''''' 

7S 



TARI.!': 2AS tCOIltinued) Subsllln"" abu~r~lated delirium, pultll$bed <as~ I"p;:>rlS in children and Bdol""".nlS ( 1980·2008) 

I'uhllcatlon Ag~ Presumed Subtyi><' SiJlM and ,\5sociated EF.G Temporal f'1i)'cbolropk 
()"'IIN) ellnioRf s)"'p,oms ncuroloJi<:a.I findings coun;~ pharn".",,· 

• r'atun:s tb..,.py 
G""d~r 

, f'um'j>"'-; " " Unknown 11),1'''- Confu,ion Visual NOlIe Acule onoe! ,,~ 

al.. 1997 fe,,~lc Ol'cloo,e 0( MclTlUfY impa.im>en! ","'''''''' Du .... ,;O" 
~.;dio'"i<>n .M ~.r",;" ,,)6 h" 

.,,"'" DiroriwtolOO 
Though' 
di.wrJer 
Labile affect 
Visllal "'0 
tac1ite 
haJlucilLl,ioru; 

Aure .. ion 

, S:>i!O ~/IJ/ .• " Volatile ..,1'Cnl lIyper H.lluc;f\a!i" .... '"~ ,,~ Du",!iun < '"~ 
"" ~I, wilhdrawal Confu.ion ""'''''''''' I week 

Iyndmme 

, Wilen<f/ " Cannal:>is plu' lin"" Co"fo.ion '"~ 
,~, Al:>ntpl None 

01" 1997 """Ie N~rlrifJI}line Di.rorienla1j,," "'" """'" 0,,*1 ",,,\ 

Sh.,ft·ICfm orfse! 
memory loss Dun"ion 

< 24 II", 



TMII ,E 2.4.6 Inr..,l.in,,_rO'lated d"Irlwn: l'ul~lshro clOSt ...,poru In child...,,, and adolosccUlS (198<1- 200(1) 

Publkallt", Ao' I'r.,.u~"·" Subl)"!", Slj:1l'i alld Associated EEG T~n,poral h yc hutr ol'k 
. M di.nloRY 5ympto"," n."mlogiral /lu"Ings -,~ phar n.aco. 

Gffidn ft'.tnns Iherapy 

Koh,aka" " II..,pe. ~ .. ehtil;' Hype< Confusion N~ Abnormal , No~ 
<II .. 19&4 female AU<liIOl)' 

hall""in'lion. 

, Ko(allyi. K .. 
" 

Ebstein Ban Hypo Coofu.i"" 51u,"", No"" Sudden No~ 

''''' fe"...le Virus meD;ng.,.. Oiso.icmalion ~~b performed onSet 
e,oeeJ!halili. '-' Ores.ing Dur:llion < 

""P<"''''' apraxia 4ghc,; 
lalency 
1'00< !h0l1 
lerm memeo<y 

.' MaIko., " Otitkenp<" Hype. Audilory a1l<1 Aboorma.t None Acule on"'l Nonc 
1988 (IIale Yc«inia .';,ual tongue ""'-, N()C\unw 

;nr""lion 1~llucit>al;on. n'o,'e ,,"("illS worsening 
Fearfuh.,,, Durnliun 
[n",mni. < 36 h'" 
Thwghl 
";,on1eT 

n 



T,\BI-E 2A.6 (roll(lnlled) I"redion'related rtclIrillm: publWled ~ r~ .... rts in ~h.ldrm .... d yd"~,,ts {1m- 2008) 

1)lIb~ull"n ,\~ P ........ med Subln" Slgns and """""'''' EEG Tmlpo,..1 h )'(:lIoImpir ... ",- .,.mpl_ ...... rflko&ir .. n.lliinv ~~ pham'lK"I)-
G.·nd~r r~"'Un!5 Ihtrapy 

, MaSlooyilllJl' " huinnurn.a /Toh. flU<'l lOlling T_ .... --- N~ 

r1 III. 2003 mmlh "eIIle le"d of '""~"" 
Dural"," 

fem.1e No;:mI."' .... c.lIll<:" .... 11C!>S .w.. 
Enc:~al<?l"y 1l )1>"nclmly 

Ji"o:ri~~ 

IllS<1IMia 

, """'" " " P)"fUI' ' 0", ,,",cuina Trc"", B,I.lnal ACUle ortSCI "-
m .• 2006 ,- IIIV-associ.cal Se.<uali>cd Ripdiry conli.-oou. Al.ICllllling response 10 

ikll1Q1l •• """ .... l'art.in_iwo ,"'. ,~~ Rjsl"'ridonc 
ConflUion .cti,·ily "'~"""" 0._ 
r~ .'" respoll.e to 

1''''' ....... IMopcridol 
0i~1IIa1t:d 
Di.llac1ob1. 

" 



T,\ IIl .E 2..1.6 (ron Ullued) InImion· .... al<'d delirium: publWtnI ~ .... pons ill dlildr", .,otI adolts((:II~~ I 1980- 2008) 

J'u hllrtllion '" P ..... unl~ Subl)~ ......... AMorialed ,,~;C; T~lUpnral I'~Jchotr ... plo ..... "'- .,..~~ _ModCIIJ nndi"~ [ ... u~ ploano1l1«1-
G<"~ (tatu ..... IMrapJ 

, 5cfli~YeJd " 2 Menlllgt><!O<ll:a! H),... A~wion N~ No~ Amop! Haloperidol 
~I.. 2003 " .... ",enmg,I" InronooI3bk .... rroo med 1>1\",1 

~pI,eohock Yelling Durall..,., 
Crying < 1 211c~ 

, Sdllcvekl ~, , ""_. H",. Fn~ N~ N_ Abru. ltaloperidol 
Ill.. 2O()j lelnalc Resportror)· lnatt<:ntivc l>«fomocd M.' 

f~,I...e , ......... " Du ... il>l\ 
l"""""'",,,",c < ~ "" 
R<grt:I";OI1 



l',uILE 2.4.7 Oth .... publi<btd .,. ... """",, I" ~hlldrfll ~ lId ild'~IS<·e"t. (1980· lOOll ) 

I'll bll",tI 0" '" I'r ... wnrd S"bl )"~ Sllnl.lld "wocl~IM E):G Teollporlll I'.)",·h otroplc 
Ill d eI>oi"2Y ~ymptorm' MI' r<llQlllno1 nndllllt' ~~ .... ~-

Crll.Jrr 'tII' ''rcs thenpy 

1l. ,,1da n '" Sid .it cdl Hypo "'''''' """"' ,- Acu •• 0ft$0' ,,~ 

iiI. .1981 =" . """",;. Coen,,, .... . - pe.fun ...... s"V(:rIlI 
Ttan<,en{ d~lhn, I>iplOp;1 "l">Odef 
=>0, Il;SI~ 8 ,1 .. uaJ < l4 lin 
i,clIe,rua dnr.wm, and 8>bt~ki SII" 

"'ri~nt: """'" rd ....... "" 

, Kami ~ tI III .. " SYJlc ,r.ic lupus ""'" ~""""" '" N_ - Acu~_ "'" "'" " ... <rytbc:ma'ooi. ..... icty *""' ".,"""" Duratioa r6JlOllJC to 
... ,th rns ... ilbdta...-.J ' '' . ri~ridone 
in'vl...," ..... ond M_ Q.., m, bel. 
biglJ·dt..t- "",*m""" ,.,., 
met.byl- Audi.Of}" ..... ........ " 
"..,- - baloprtklol 

hallucinalion~ 
(U "" bIJ De.iy ....... 

",""",io<! 
AW-"'" 
Confu..on 
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,.,,"U:: 2. ... , 1 .... ",loood IO.1...- publlshed.-.:' r~ in d ,;ldn:n .r><I.ool."cmt. ( 1 ~8().. 2008) 

1'u1JlkaU,," '" I'l"CIIUmnl .... "" SIlt'" and AS!IOcilItnl EEG nl1d!n~ "tmpo"" " s)'riI<>lropk .... ,,- ."" ....... ntuTOlOjtic:ol ro~ phamlaro-
G""'ff r .... lllr ... IhtflilPY 

, I,",~t tl al"" '" OIIootic .<niI lIyro;:. ""'..,., "~ph" &vc"tc , No< 

"'" Male fait~ 1'('1"""".0"" tiIhc:s" -lOWtnt: and 
1'01. =~l "«>nf~" di""aan isailOfl 
transplant Dts«gam.cd ..-

MC1l"ODfy 
.,,~ 

• l-&ur1)'OSlJ " M;I),l'WII ~hx .....,- Sluntd N_ ",ru' No. 
n ,\I~nno, "", h)"pcr"""i .... DdOfientalloo ""'" ,.,- -, 
"" Agiu. ..... , G:_>.li>cd Dur.llion 

Ki7.w~ <48 hrs 

" 



Tabk l.5 I)dlrilln, ill c;hildr'fllllOd adul.."..;a, I$: Olll('f I"'blldwd IlI cnllurt 
U980-lOOIJ) 

l'Uhllnll loo Commentary 

A conullClIlN)' .,'Iud! -.:u :11$ a tQ,~ 1"= 10 Schievdd II Ill. (2008). pobli>htd In ,ho .an .. ,,_ 0( C"ur.:zI u..r 
M~din,., • .. hich I/Id.....,.. bt,e( <»'Cniew or dt-linlllll pe.lhos>hy..olol.)'. prcdl)jQla,-", pl'~,,,p;...I,,, flCt<n I. dw.1drn. 

TM aUibon rr-- !be ~I .. 01 'fJI1lISII"""'" ~ tnw:. Iook.iog ,I bd!.viounII ~ ill dllldmr <III inc....,~ ..,., 
.. its .. UlIo ... td 10 dlliJmo on F""noi pHdillllC .... rtb;, AlllIouth .1It.e I, 1 .. t1c ""'nc ...... or IkItrium~' # ...... thonr 
npoJrI"p.r ~ of oruitly, 'dructurftll', PI1ntsI tnd w«pin& om d" ....... in ,he PICU. 

All 'rr(IQI1.»I. '!hOdy ,bot shDwnI that ~h prcopnM'..,.....Jcry can prcrJic:. tmeJimce ,kI.n .. m In chlkl~1I. Additionally. 
th .. < ... d)' ..... ""' .. ed .to. bulb ~i~ J'ftOpCnOt .... aouiooI)''''''' .~ ....... .,., ok/i" ..... pooodi ... POO' opemU_ ..... 001"1";'" 
hebJvM)U'" ~p "" I() 2 v.ftb afitr .... ~ 

PubHKtnlIn 1"yrltos""""lC.~ .he authon I""J'<"C I "".mea, alpil/lon (Q< .... diffCfCll! ",bI;)1IeI or !*ill.ric ddiTlIlITI, 
Mlvt)uu"l nSJlmdonc f", h)'pOloCti>"dl)lu";! dtll""", IIftd hIIQptrtdtoi for bYJ'CfICI;¥1i <le1"'''ln In chrldrm. 

The lUll",,", p<~m ~ romparlsoo or .... phtllOllltOOlo&y 01 panlH'C"", adul. and grln.roc lirlimln, ...... , tbo: Ddinu,n 
Raw" .scllc 11 ... ~c""Y popul.,ion .ppc;m; 10 bt' lite l.\Il'(" IS tit,. publi!hed 1< I ,,!It IotfIQ (Sdlrt."ld" ai, 2007) . .. i,h 
alllIlkJ.tlOOa' 6 chiklh<:ouc.l costJlodded , ince , ... t1~. ankle WlI publl,,,.,,I, 

" 



T.h4~ 1..5 (conri"unl) I>dirium In child rm .. tcI ...toIa«tolS, OHIU publWMld IIr~turt 
(1nG-1008) 

''uhlInoUo. C_mmUlry 

Loebdt, 1OO4 PIobiuh¢d III C",,_ Opm_ on I'ot.dio"'a. the w lhor p<>o..u lOll edit~aI 0VCt,·_ vi the tbtnpelllk' ...., \O~icolOj:y 
u.s- .KQaU>j ... ilt\ the ~t.II..t. viol ... or pi)'dootlc paaharnc ,.ucm . ..... fIr1IImer. Is m.k fur mailllnt; ~odoI as 
.lhcnJ!cuIic opoon. baed "" a ~. of rbe ["enlUR. th.&t hato e"""5QI,iIQ. tU 'bloct 00.' ... ·lI1Unt; in 1001. 

LJpowst.i. 1910 Upowski'~ 1)rIj,-_"'nIH 8"";" F"I..,~ "" M-. ... ~'''' lind «mprd>ens. ... 567'p"t;e booIt dc_cd cnlimly Ie> 
the ~ of ddinum. do;Q .... COIIIaUI a ~ 'dJ"eAm, ddmwm in childhood U' ~nce:. IlQ01111l_, II doH 
__ SOllIe _lui td_ III <!din"", in this qc poop, pIItlaollrly In tdati('JII to prtdpilUlti. 

lot_,m ",", .. 2004 A '"""' 0( the h_ ...... LaDn, 10 the dilllClI ch;r[lonp q( dlrr~llf>I.IIt/II. POIHlpt ... ~,.., PJln f,um emergence 
.,;t.II,I<W'doeliriunlu. d>ildtta. ArJ alpithm ;s Pf<JPCJ$Cd 10 f..,i[iLM& !he 4eciN('JII nW-lnt p'o.:cn. 

Mlnin!,2IlO4 II (Wly~..., =iew .mele of delirium irI!he pootdilllrio: tmC(~t uN!, publul!W In eli,,;,.-, jll /'.udl,lIrk 
bM'Intry MNlidllc, wtuch irrdudc5 ~ioIoxy, n:o;ommcodcd in _catlplon.. ond aW\l;",_nl. 
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T.bk 2.S ( ..... Ii""edJ Ddiriam in dIlld.m ... d adolnftnU: 0tN • .,..hll<hed 1I~ ~ratu~ 
(1 980- 2008) 

1\IhIi<a~ 1on Com,",.,n, ... ) 

M""' .... "200$ A rot'IIII'ItlnlI wttidI .:u. iIt'I a companicln """'" 10 Sch~kI ....t Uc.,q..., f2(X1$) ." c~. publilbcd in Ibo: WIle i_ of 
,he J""""" <If 1M A-ri<'G.<o A~1 fI/ CItiIJ OIIJ Advluanl I't)€/riuIT). ",hI.b ll1fludu WI OYffY~w of ckliri..,. In 
~ poI.ic:nts ond ,1.0 ~ 

MOIJII. 200S A on ...... ofo""'"t<>..,. ddlrium ia <hi~ U .... hi&hl;"", 1IIe~, IrCIO;! M'"ards UhlOlJnl OSM IV e ....... (~ikho .. ", 
til dllfcn:flUltulE oWL' ga'ee .. ....,., hom eu","su",e dehnu .... The , ... k,,· ''"''''"'' pankvl .. ly 01\ ,/Ie Im.k:d I.OIddx-tic 
ae...,nu~ 

Roaha .... V~ 2006 ... """"",""live: chan review of 18 ~ p!Otlll' llldaniual Ie> a PICU ... ;,h mttIwnplMUmlne .\>.\ki,y •• u "r .. "110m 
roacnlCd ..... " .. "",-. All "Wl' IIUIcd . illl benzodlucpillf' ... hik 12 fWtlved haloperidol 10 WlHlki ,"m ~nabl .. 
10 _ tlIoI alintt IOn .. of u..,c poIlenu InIIY bI, •• bel • hypenoouvo delirium 

SdI,ew\d. 2006 In .h" ..,..10 Jan Schicvd.l .......... "Utnlion.o the pr.olldl bet"" .... c_onia and IIflniYI" in chll!lnn as finaJ .. vmrnun 
poullwaY' of ',e&alOO 'yp<S of!he 1mIi .. " .. illl kaleidoKopM:" f1oolll ' i .... 'bipolar" Il"rJlCfl'lIIion! 
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Tahle loS i<OIrt im~) Ddirlum In dtIld~ and .d,~"""rnt..: O~h.r I'ubllsh<d li~ ....... lur~ 
( 1?SO-ZOO8) 

Publi<'ation COtttlmlltary 

S.hi~v~ld d al., 200II U.ing til<: IO!m" ::0l>0I1 of 40 p;ltknl$ .... ith ddirium originally published lIS • case .nIe. (Schineld ~I al., 2007), the 
:wtllo<s ~port 00 the vol ... <.>f li>e Paedialric Index of Mortali~y (P1M) and P""diatl"1oO Risk of M<>flalil)' (PRISM) '" 
p<etlicting dcliti..." in chit ..... " in the PlCU. 

Schi~,'dd, WOS Jan Schi.vekr. published PhD lhesis On p,,.di>tnc Deli';un, in Crilical JIIo~&S. lhal inrofJ'OIaIe.! a number of the article.! 
aI.-..ady publi~hc1I by lilt. ~s<:arrl> group of Sdue""Jd and Col).",11"" (Schleve.ld, 2006; Sdtievcld el aI .. "2007; "2008; and 
Leen1jc ... el &I" 20(8). with the lddilion of a unifying irWuductioo aOO discuS!lWn 

Si.,kh and l.er",.", 2004 An imporUm aniel" which bridges the di~ide belw""" aM,thesic;Jlogy ",,0.1 psychlatry rcsclllcl> in addrt:Ssing 'emerg.""e 
ddiriUJo' In duklren thr""gh \lie lens of DSM-IV-TR diagnMlic crileria. The authoro pre..,,,, ",.uI" sUllp<l!1ing ~,. 
vIJidily and rcliroO;~ly of !he Pediatric ,\neSlhesia Biller!:"""" Delirium Scole (P AED). developed by Ihc sam: OIJtOOn for 
""alualins de~n'm in It>. post-aneslhuLl odling 

StoddMd n aI., 2006 A compr.hensi,'. overview of pSydlOPlwm,.ooI01O' in poediaJ.ric critical tal\' .... hich i).cll>de$ • brief <ec1ioo fOQlsin)t on the 
1' ..... tTlI.<:OIogie&l ftl:,)1Ll8e"""'1 of ddiriUln 
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I"ubliallon 

T..,.kd el al. . .!003 

Turkl ~I aI .• 2006 

Van Woaodeand won 01", 
MasL2004 

VlajkClYic ol\<J SWJe~c. 

"'" 

Table l..5 (ronHnutd) Ocllrlu ... In ohUdrto and . dol.....r~lIo; Olher pu.bl lshfd Iltel'llllll'l! 
( 19!JG.WII~) 

Commtnl~ry 

n.c .... ""-s "'pan ... lbe '<'tnnpecliwe appl'WiOll of Ihe Dolinum Rating Scale !O the cI, nical dat.o rccord<4 in \be 1 .. ",01 
~ of 84 cbild ant!..solescent pluicnU",',th delirium, The lIudy populaticJn was Ibe same u that pubIi.bed ... 
CD!: 5enes earli ... 1hc ..am. year 

I'IIbliobtd In Ps~m:s.. the aulhor:l pre.callllc K<ut"..r. MEllLlNE $Can;" (1966-2003) cump .. ring 'ylnplOlJU or 
deliri\ll1l in adult> m childlm. Of 1IQIe, \lOlly <:M petlialric "ooy mel the Inelu";oo erile ... - •• Iudy pub! iibed by the u.roe 
.,1101 in 2003 

TIIe .... u-.u., J'lt5Oll • cue loCI'icI.nd lil_ure oc..;.,w of delirium in palients .... nll kamin, disabilily Ihat i .... I",1<> IWO 
lC'f'O'U or delirium in lIloJIe$(:en~ with ~inl disability. M""y of the challonJ16 Qf delirium in dlikJ,,:n IIJ"O rnirro~ by 
lOOoe .""'"mll:ll:d in prorok w,1II Ie..",,,, du.abilily 

A rev;cw oIlho: ~1I:nhIre rtlaUlla u, ~'" &Ilriwn III cbildrm wblch e>.plores !be diitinCtiOll o,twc"" emcr~"1IU 
a"tation (EA) and e ........ nce delirium (ED) we an cmpIwi .... USU.ll"ycbl ..... oJiagno:stic Crileria. i\ddn:Ssel 
onac~ia., "'1CfY" and patient-reblod raclDO in Ibe diolocY of EAlED in adtJitioo 10 ISSeUmcgt looI~. lreatn>enl and 
,...~ ..... 
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2.4.2 Epidemiology 

In Ihh section. I will begin by clc.=ibing tOO f~jrly extensive liccnll",re a.kbu.;n& the 

epodcnuology of deliri",m in :Jd",lu and &eriatri," patients. 1lle lite"'IU~ Cited he~ 

OOnveS from thoe uns)"stemalic literalu!'!: !'!:view of adah dtohn wn. the .... ethodology of 

whICh is described above. I will then dtoscribe wlut limIted lncrllu", there i~ that 

addn:s~s the epidemiolol:Y of dehrium in chil~" and adolescentS. odcntif~ by the 

systematic lilerll"'", reVieW. 

A wealth of epidemIological data addresMng delirium lD adult and ehkrly populatIOnS 

hMS been produced SIOCC 1980. The EasLern Bahimore mental health 5Ul'\'ey (FobIe.n ~' 

1'/" 199 1) doaimemed the prevalo::ncc of delirium in the COI1UIII.lmty liS IIItR3smg 

SIgn ifi cantly with 8~~ 0.4'" ,n ~ O'er the age of 18 years. 1.1% In those O\v lhe agcc 

of SS ycus. and r)% ,n ~ over 85 years, a figure ~mll .... to thai. n:pomd 1ft • _ 

~1Il ,nedy of older people ,n Finland (Rahkcmen EI al .• 20( 1). The: study did IlOI_SIi 

the p~vak:tlCe ofde1inum m ~ under the age of 18 ye3rS. 

In hm.pual populations IlIOM SlLId.ie$ "'port ~'alellCe5 of bet",'cen 10'10 and 2()'1, for 

adult med,ca1 inpaIJCflts rBWlII d aI .• W(4) . A $y~c ~ie ... thai. idenuflC'd -12 

~cudics relati", 10 the ~ ofdehrium on adult medical inp,au..nts n:poned nile; of 

ber ... ·een 11% and 4~~ (Sidc.liqi rl aI" 20061. 

Raw; in adult oncolfOl) uniL~ ha,c been ~ihed. .... i\h fI""'aIencc and incidr.na: noleS 

of 42'lo and 4S'.I> rn~hely (l.Ilw1or tl 01. 2000) nx- pre"aknce of delinum in 

ml(nSl,'e tare cohort snedjes amongst ad",lts Iu~ been ~poned as 20%. 10'10. or 80%, 

depc:ndinlon thecharnc1trutK5 ofille patient pop!Ilalion and the inSU'Umem used (Ely '" 

aI •• 200I; BcfiC'O'l tl aI .• 2001. McNicol1 elal .• 20(3). nx- ;ocidem-e of delirium in the 

po$I-cpcm""e period amongsl adult pauents has been n:paned \0 be Id high as 50% 

(l'une .. ,aI .. 1991). 
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In mrJtnISt to the largL' OOdy of hter~ture testifying to the high H1cidence and pre"alen~ 

of del,"um 10 adult. and particularly dderly. pc<'I'lc. \'inu~lly no Information is 8"aJlable 

to Inform c~cn n rough Ullma1c of!ho pro:~alcncc IIItd Incidence of dchnum amon~ 

children nnd adolc'C~ms, Thi~ p:tOCilY of dala IS 011 thl: more suikmg j;lwn the 

~onlmQrlly·hcld. but l:>rgdy anecdotally· informed ootioo lha! cluldJen represent a 

l,upulnlj('n ~t Increased risk of dolirium (Henry and Mann. 1965. Prugh l'1 III .. 1980; 

Marum ~, III., 2004: Grace IUld Iiolme" 2006: W,lllalI'l!>. 2007; Trzcpocz l'1 0/ .. :!004: 

Sn",h dill .. 199$). Delirium hal; l"Cen neglected by all of the large cpldenuolopcal 

~Iudlc~ ud<Jre~>ing 1"" rate. of mcnlnl and ~ha\'ioo .. 1 di>O<dcl'i afOOllglol children and 

adolc;.cents In Ihe CQntmUoIIY. and !PO "'e ha\~ no eonclUSl\'e data as 10 110" cornmooly 

~linum occurs amongst yOllna p<:QpLe In oon-chnlcal M:UI"',. 

A wriIJ"S (1n"J".fi{)tl In IIII' Illualurt on delin"m if rht IIlm{>Jt ronrpItlt /QI't c{ 

"pom ()tI UI rnr,;b"rl' WId rotul'q,",,,rtl rn rhl/dhood ll"hill' 1/ IS aftl''' 

(lj'Jl'rtl'd Ihot dl'l,rtI<,It is ( ommt.m fit (hild"", r¥'lr"u,,' sturilll< s "Tt miJS"', 

(L,po .. ·s .... 1967. p. U8) 

UnfOllunateJy. not I ""al deal has changed In Ihl~ regard since 1967, lbe foUo",,"g 

SlOOIe!> Identified by the iiy.lelll3uc re"IC'" of IhI: luemu~ p<O\ldt: the OIIly available 

Information ,."Lating 10 lnetdcoce • .-:1 1R"aience of child IlI1d lldolCSC<:llI dell",,'m 1M 

chnlcd $CIunp. 

SchleHid and ooUeagucs' (2007) rohun of chlldnn amJ adole<CtnL plltKrtl$ ,,'Im 

dellnum ha$ aJ~lld}' been descnbed QuI of 8n Idrrll's'0fI5 to the PICU. 61 ChIldren 

ami adole«ccnt< aged Ie« Ih:ut 18 ~ean " 'en: refo:rred for a p<)'Ch'alrK: 8S5c<IITIen! 

Among<t these 61 p:tunus. 40 ",.~ a.scs5cd b suITcnug fl"Olll I dellnum I Jj glfl. and 

25 oo)s), ""Ill a CUllluill1i\'C incidence of S<:O {bo~ S'». gIrl. 4q.1. 1.-:1 a tnelU\ age of 7.6 

)eal'<. l1r agc-<pcC1rlC "ICllkncc ratl'S '''"00 from 3"< 1M the o.J yean l&e poop (boy, 

J'i; g.rls J'i) to 19':0' In tile 16-- 18 }"ars age &fOUP 100)< J L 'l, gIrls 11'1-,. Thca"'lhor!. 

coostdered LhI: most 1i~dy e~plamulOO for lhe romparn\l"d}, lo~ mc:idence of dellnum 

10 Ih.\ sludy ... hen compaml 10 the rates repuno:d fot aIJ",1t !CU pa"<:nl~, to be the low 
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rate of rU~"II;on of delirium in )'QIIIlg people by parenlS, paediatric nul$d. pllediatric 

Intemivisu and duld neuroIogalols.lcading LO low raLes of n:fenullO psychianic !.en'lea;, 

In Lhe retrO!>p«tlVC chart ~view ~~ by Turkel and Tav;ue (2003) J.1 CJ.S<:S of 

dchnum wen: identified amongst 1027 consecutive psychiattic coosult.atioo-liaisQIl 

rdeIT'"b atlhe Chddrens Hospital Los Angeles over a" and Y..- year period, OOn$tiluung 

JUSL over 8~ oflbe toIal ~retnlls 10 Ihis se ..... ice, 

AlthOUGh the incidence and prevalence of delirium in genem) paediatric medical or 

JUfjlcal inpatienlS art enlirely unknown,. numbi::r of aulhors M\'e ul1empled to esum~te 

lhe rales of Whul would probably more accurately be dc5Cn bed as 'probable delirium' 

wilh," cen ain dl$cil'tc paedialric ~cllinls. 

For example, Jones and oollcagues (1992) usc4. ~pecuve meLhodology 10 oomp;ue 

lhe ffeGucncy of delirium, anxlCly :md deprc,.,ve ~)'!IlIIlOI1IS In a pacclullnc mtemive 

can: unll Ii comp;ued 10 thai. in. ilcncnal paedlillriC medical wllfd In 43 subjecli IKed 6 

10 17 yean;. AllhDugh the: 1U1~ did not documelll (he 11'IC>(\enec: of de li rium ~r 5C In 

tbeu- wnplcs, !bey did report uw 3 ow of the 18 (16,1%) PICU wbJccu .. ere nDUd u 

'confusc4 OI"diwncnUltcd', and 100111 orlbe 2S ward suhJecls (40'1-) and 8 OUI of lhe 18 

PICU subj= (44.5'1) were ';rlltIMU\C, duu¥ublc' 

As :IrI<llher C:X:lIIlp]e. DiMano and \'()\\'On:CI'S (1990) RIldJed !he inctdcn«, etlQlogies 

and OUlOOll1CS of children ".'lib CILIlCcr v.bo c:xpencnad '.cule dwlge in mcTlllll mtu)' 

(MIS), defined as an abrupt Of rallldly emlvm& lou of cotlSClO\lSIleSfo. d'MlncnllUOll. 

a1tualioo in IDCIIIOf)', developmcnl of hDI1UC1nauoo~ ncessl'"e ~IeDCe "lIb 

dimimMlcd aroosabiJif)', o r );CilWfi .... ,th or withoul the ~ of other focal 

neuroJopc defICIt$. Dunng !he 84-mornh pcnod of evaluauon 89 0Ul of SIS chil~1l 

wllb 1~lenuc cancer de,-eloped AMS (11'1:1. Seiturc5 ccountcd for 6011- "3 paumts) 

of M.IS, ,,"bile 'enttpbaklpathy' and strote accounted for 27% (24 jlIiIucnlsl and 13% 

(II pauenu) rcspccllvely_ An 'enaphalop;uhy' WIlS dia&nosed if lbe IICIIIe cb3np In 

mental statu! could not be _DIed f(K by §eizure or stroU, and .... -as thus B diagnosis 

01 exclusion in this MOO)', ]1 .... "OIIld r.ecm l'etiOIIablc 10 pO!itulatc I pn:\"alcnce of d flmum 
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of about 3% In children wJlh cancer in Lhis ~tudy . although Ih;~ is Ituly to be a gros~ 

unlkrestimate as it excJucks childJen with II. delirium tluu mighl have been prtc'f"·JaI~ 

by 3 !ieizure ur D $uoke. 

In II. study th;!t ptovldrs some indicDli<.>D of the p~aJcnce of 'rrobablc delirium· in the 

conte~t of paediatric bum 'l1Juty, MohnOt and colleagues (1982) reponed that of 287 

Children (range I 107 yean;; mean 3 yean;) lreated at llIe bum unit al the Children· , 

Hospllai in BirmIngham (mean tow.l body surface area burned = 30%). IJ (~% ) 

developed 'bum t:n<:o:phalopatby'. defined as 1llc IICIJle OIl!iel of change in iIt:tlsorlum Or 

the occurrence of seiture:t Of abnormal neurol(lgical si gn~, Of both, al any time aftel the 

millal bum. Be,""n boys and 1 .... 0 girb de'·eJI.lped ·bum encephalopathy·. The EEG wlll' 

abnonnal (slow and disOfganised) in 4 of \he 6 p'lIienl s in .... hleh it was done. A ~im il31 

nile was dQCUmemed by Brown and oolieaguCl; (1996) . .... ho e~am,"ed the medICal 

recools (If 30 cri tically·iII paedialric bum patien tS trealed with haloperidol bel"=n 1986 

and 1992. In 13% (4 out of JO patientS) uf Iltose prescril~ haloperidol. the indICation 

was for ·dellrium .... Jlb marl..ed di~onenUllion, hallUCInations and deIU~lOns·. Ratcliffe 

and ~oneag .... s (2004) tepomd Urir findings of a retroSpo:cti\·e chart rev;",,· of 26 

p..cdlalric bum patienls who had received halope ridlJl . In this SCrles. in IS% (4 OUI of16 

patients) the major Indicalion for haloperidol was for ·agitation and resllessne" III 

addition 1Q delirium WIth mwtecl dborie!1IPtioo. bai loclllalions and delusioos' 

A numbel of Japanese re>earehers h:1v.: made a Significant ~onlribution to lho lilenlture 

addrellSing delirium amongst eh lldren and adolescents by fQCUsing on ·febrile de lirium· 

Okumura and coy,or!..,,,, (20041 found an i.,.,dence of ·de!inou, belLa,iour' of 2% In 

203 conseculive patients presenting w,th rebrile seizures. Takahasbi i"' Ill. U98g) 

repated 011 1511 questionnaires re lating 1Q the OCCUITIlDCt' (If delirium as>ocialed with 

fe"et ill children and documented thai the highesl incidence was at ! to 4 yean; of age. 

with an incidence as high as 28% in lhis age group. 

SevemJ anic1c$ from the lII1aesthesiology literumre "'port 011 lhe hig)llllCidcrLct' (If ,,·hal 

i.\ refem:d to as ·emergence deltri um· in the paedialric post-anae:sllK:uc SoCning. ""[h" Ienn 

is often u$Cd intcn:hlll1gcably wilh the more an,blguous term ·cmergence: agilatioo' 
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(Manworren et al., 2004). The tenn is also not to be confused with 'emerging delirium" 

described in children by Schieveld and colleagues (2007), which describes a 

subsyndromal delirium. The incidence of emergence agitation in children, characterised 

by severe restlessness, combativeness, thrashing, kicking, agitation with nonpurposeful 

movements, disorientation, incoherence and unresponsiveness, has been reported as 12% 

to 30% (Voepel-Lewis et al., 2003; Cole et ai., 2002). A major confounding problem in 

studies of 'emergence agitation' and delirium is the difficulty in differentiating delirium 

from inadequately treated pain, fear and anxiety. Cole and colleagues (2002) 

documented that 27 out of 260 (10%) children (range 10 months to 6 years; mean 2.7 

years) experienced emergence delirium, in this instance defined as a period of 'severe 

restlessness and disorientation' on emergence from elective lower abdominal surgery. 

The rate of emergence delirium was highest in the younger children. 

Other authors have suggested that paediatric post-operative delirium may occur in over 

two-thirds of patients following sevoflurane anaesthesia, and 29% of patients following 

halothane, with the risk being highest for those under 4 years of age (Keaney et al .• 

2004). Kain and coworkers (2004) reported an incidence of 19.6% of 'marked symptoms 

of emergence delirium' in 1279 children undergoing outpatient surgery, with a 

significantly increased risk in those children with preoperative anxiety. Przybylo et ai. 

(2003), using an assessment tool developed from DSM-IV criteria for delirium, reported 

an incidence of 20% for 'complex symptoms with characteristics of delirium' in a 

prospective study of 25 children aged 2 to 9 years undergoing surgery for strabismus, 

with a higher incidence in those children under 62 months old. 

In summary, a systematic review of the literature identified few articles relating to the 

incidence or prevalence of delirium in children and adolescents. The existing literature 

suggests that delirium in this age group appears to be particularly common in the context 

of paediatric consultation-liaison psychiatry, where such patients may constitute close to 

10% of all referrals. Additionally, delirium appears to be common amongst children and 

adolescents in the following settings: paediatric intensive care units, hospitalisation for 

severe bum injuries, children emerging from anaesthesia, paediatric oncology, and 

paediatric emergency units (with febrile illness). Much of the literature in this area is 
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obfuscated by a confusing array of synonyms for delirium and different thresholds for 

diagnosis. 

2.4.3 Predisposing factors 

Delirium is a disorder that fits well with a multifactorial risk/vulnerability threshold 

model of causation, in which patients with a high level of pre-existing vulnerability may 

experience the disorder following only minor physiologic stressors, whereas those with 

low baseline vulnerability require a more noxious or larger number of 'insults' in order 

to precipitate the disorder (Young and Inouye, 2007; Inouye and Charpentier, 1996). A 

number of 'host factors' or predisposing fcators have been identified in adults, including 

old age, male gender, baseline medical comorbidities, and baseline cognitive impairment 

(Young and Inouye, 2007; Inouye, 2006; Burns et al., 2004; Pandharipande et al., 2005). 

Predisposing factors are neither necessary nor sufficient causes for delirium. However, 

predisposing factors may increase the risk for delirium, and in association with known 

precipitating factors result in an individual patient crossing the 'threshold' into a clinical 

delirium. Potential protective factors that might 'buffer' predisposing or precipitating 

factors and reduce what Henry and Mann (1965) termed 'delirium readiness', have not 

been adequately researched. Such putative protective factors need not necessarily only 

be represented by the absence of predisposing factors. 

Factors that have been identified as possible predisposing factors for delirium in children 

and adolescents include young age, male gender, pre-existing progressive cognitive 

impairment, mental retardation, genetic factors, pre-existing psychological problems, 

physical ill-health, and certain caregiver factors. The literature related to each will now 

be discussed in tum. 

2.4.3.1 Age 

The question as to whether childhood represents a particular period of increased 

vulnerability to the syndrome of delirium, mirroring the increasing risk associated with 
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increasing age among older adult patients, remains uncertain. No systematic study has 

yet addressed this question. 

However, delirium has been said to be more common in childhood (Prugh et aI., 1980; 

Martini et al., 2004; Grace and Holmes, 2006; Williams, 2007; Trzepacz et aI., 2004), 

with children considered to be particularly vulnerable to delirium precipitated by febrile 

illness, regardless of cause. Eugene Bleuler (1920, p. 155) remarked that 'children 

succumb to delirium relatively easily' and Goodman and Sours in the 1967 edition of 

The Child Mental Status Examination suggested that children 'are more apt than adults 

to respond to fever and infection with delirious and hallucinatory states' (Goodman and 

Sours, 1994, p.25). 

Aono and colleagues (1997) reported a greater incidence of 'emergence delirium' in pre­

school children given sevoflurane than in any other age group. The authors controlled 

for other variables that might increase the risk of delirium, including pain, dehydration 

and hypoxia. The authors hypothesized that this increased prevalence of emergence 

delirium in pre-schoolers is a reflection of 'psychological immaturity'. Bhat and 

Rockwood (2007) also proposed a psychological/developmental underpinning to the 

apparent relative susceptibility of children to delirium. These authors suggested that 

immaturity in the development of a 'narrative self and of time perception might 

predispose children to delirium. 

Martini (2005) has suggested this increased vulnerability apparent in young children 

might in fact have a biological basis. He proposed that developmental brain changes, 

particularly in cholinergic function and the hippocampus might mirror the degenerative 

brain changes associated with ageing, and that these maturational changes in 

neurotransmitter pathways might provide clues to the 'relative susceptibility' of younger 

children to delirium. 

Paradoxically, however, Kornfeld et al. (1965) reported an apparently reduced risk of 

delirium in children as compared to adults amongst post-cardiotomy surgical patients. 

Of the 20 children from the sample of 119 patients who had undergone open-heart 
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surgery only one developed delirium (5%), whereas 30% of the adults experienced a 

delirium. This could of course reflect a higher rate of underrecognition in younger 

patients, rather than a lower incidence. 

In Turkel and Tavare's retrospective series of 84 cases of delirium ranging in age 

between 6 months and 18 years, the average age was 10.4 years and the median age 11 

years (Turkel and Tavare, 2003). 

As already mentioned, in the series of 40 patients with delirium in the context of PIeU, 

described by Schieveld and colleagues (2007), the mean age was 7.6 years. These rates, 

however, are derived from patients referred for psychiatric assessment, and are thus 

dependent on the sensitivity of the referring agent to detecting the emotional, cognitive 

or behavioural changes associated with delirium. Rates of underrecognition and 

misdiagnosis are extremely high even among adults with delirium, and similar if not 

worse results are to be expected in paediatric populations. Thus, it may be that rates of 

recognition of delirium diminish with the age of the child, with particularly low rates of 

detection in preverbal children. 

In summary, the current systematic review of the literature is unable conclusively to 

answer .the question as to whether young age itself is a risk factor for delirium. However, 

the evidence from the literature examining emergence delirium, and the anecdotal 

evidence from a number of experts in the field, would at the very least, tend to support 

the assertion that delirium is more common in children in certain contexts. The work of 

Kornfeld and colleagues (1965) raises the interesting question as to whether this 

heightened age-related vulnerability operates only in certain circumstances. The related 

question as to whether in fact young age might confer protection against delirium in 

other contexts remains equally unanswered. Few authors have attempted to address the 

possible mechanisms underlying a vulnerability to delirium amongst children. Relative 

cholinergic deficiency on the basis of differential rates of maturation of neurotransmitter 

systems, mirroring the normative decline in cholinergic function in old age and the 

accelerated cholinergic failure of dementia is one proposed explanation. Bhat and 

Rockwood (2007) on the other hand, propose a multidimensional model of delirium in 
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which the very experience of a first-person self in time is altered. They propose a 

metaphor for delirum as the 'unanchored narrative self' - 'the ship lost at sea' - and 

suggest that children may be at particular risk on the basis of both immature 

development of self and evolving skills in time perception. 

2.4.3.2 Gender 

A number of studies examining risk factors for the development of delirium amongst 

adult and elderly patients have identified male sex as a potential predisposing factor 

(Elie et ai., 1998; Marcontonio et aI., 1994). The data available for children and 

adolescents is limited and inconclusive, but as with many neurodevelopmental disorders 

encountered in childhood, there would appear to be an increased risk for delirium 

conferred by male gender, although this awaits confirmation in systematic studies 

(Martini et aI., 2004). 

In the PICU case series reported by Schieveld and colleagues (2007), out of 40 cases of 

delirium (mean age 7.6 years) 25 (62.5%) cases were male and 15 (37.5%) female. The 

age-specific incidences for delirium amongst 877 consecutive PICU admissions were 

equal for the 0-3 years group (boys 3%; girls 3%), whereas in the older group 16-18 

years there was a higher rate for boys (boys 31 %; girls 11 %). Turkel and Tavare (2003) 

reported a series of 84 patients ranging from 6 months to 18 years with delirium in 

which there was a slight male preponderance of 45 males (54%) and 39 females (46%). 

In Okumura and colleagues' (2005) series of 15 children (range 1.8-14.3 years; mean 6.5 

years) presenting with 'delirious behaviour' in the context of influenza-associated febrile 

illness there were 10 boys (67%) and 5 girls (33%). In Mohnot and colleagues' (1982) 

case series of 13 children diagnosed with 'burn encephalopathy' there were 11 boys 

(85%) and 2 girls (15%). However, in all of the above-mentioned studies the gender 

ratio of the population being sampled was not reported. For example, in the study of 

Turkel and Tavare (2003), it would have been valuable to have known the ratio of boys 

to girls admitted to the hospital during the same time period, as well as the gender ratio 

of all patients referred to the consultation-liaison psychiatry service. 
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Male gender, however, has not been reported as a risk factor for emergence delirium in 

children receiving anaesthetic agents. 

In summary, as with the hypothesized predisposing factor of young age, male gender 

cannot be said to be a risk factor for delirium in children and adolescents with any 

degree of certainty. However, the evidence from existing case series of delirium or 

probable delirium in this age group does suggest a slight male preponderance. However, 

one could equally suggest that male gender poses, for example, a risk factor for PleU or 

Burn Unit admission, rather than delirium per se. 

2.4.3.3 Dementia 

Dementia is an important risk factor for delirium in adult populations, with a meta­

analysis suggesting a relative risk for delirium of 5.2 (Elie et ai., 1998). Pre-existing 

cognitive impairment is a well-known predisposing factor for delirium in the elderly, 

and the two occur together in between 22% and 89% of those people greater than 65 

years of age (Fick et ai., 2(02). The mechanisms underlying this increased vulnerability 

are poorly understood, but are popularly attributed to the effect of 'diminished cognitive 

reserve' and narrowing of mental adaptability (Martini, 2004). 

The incidence of dementia increases fairly predictably with increasing age, and dementia 

syndromes are rare in childhood. However, at least one report has been published of a 

child with HIV -related progressive encephalopathy, thought to represent the paediatric 

form of HIV -associated dementia, experiencing a superimposed episode of delirium 

(Schatko et al., 2006). Scharko and colleagues (2006) make the point that because 

children with HIV infection are now living longer with antiretroviral treatment, the risk 

of late-appearing cognitive disorders such as HIV -associated dementia might increase. 

In regions of the world where the prevalence of HIV is high amongst children, it is 

possible that there will be a parallel increase in the incidence of delirium. 
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2.4.3.4 Learning Disability 

Little is known about the incidence or phenomenology of delirium amongst patients with 

learning disabilities, another population potentially at risk of delirium on the basis of 

diminished cognitive reserve and adaptive capacity. Van Waarde and coworkers (2004), 

in reporting the results of a literature search designed to capture articles reporting on any 

aspect of delirium in patients with learning disability, found only two isolated case 

reports, both of which described adolescent patients. 

Armstrong and Schweitzer (1997) reported a 17-year-old boy with mild learning 

disability and bipolar affective disorder who developed a presumed anticholinergic 

delirium when prescribed the combination of paroxetine and benztropine, which led to 

higher serum levels of benztropine than would have occurred if it had been prescribed in 

isolation. Eschweiler et al. (1997) described a 16-year-old girl with mild learning 

disability and homocystinuria who became delirious on emerging from anaesthesia 

immediately following eye surgery. 

Van Waarde and coworkers (2004) suggested that patients with learning disabilities do 

constitute a group at special risk of delirium, despite the lack of data relating to 

prevalence and incidence in this popUlation. They postulated that delirium might remain 

largely undetected and unappreciated in this group of patients owing to the phenomenon 

of 'diagnostic overshadowing' and difficulties in interpreting behavioural changes in 

patients with limited ability to express their experiences. Certainly the latter difficulty 

would appear to apply equally to young children with delirium. 

2.4.3.5 Genetic vulnerability 

Research into the possibility of a genetic predisposition to delirium is beginning to 

emerge. Ely and colleagues (2007) recently reported a positive association between the 

presence of the Apolipoprotein E4 (APOE4) genotype and more 'delirium-positive' days 

amongst 53 adult intensive care patients. 
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APOE4 has been used previously as a biologic marker to predict the development of 

Alzheimer's disease and a poorer outcome after traumatic brain injury. The authors also 

reported the interesting but unsubstantiated claim that experienced psychiatrists have 

noted a propensity for similar phenomenological patterns of delirium to recur in patients 

and their families. 

The systematic review of the literature was unable to identify any studies examining a 

genetic contribution to delirium in children and adolescents. Certain genotypes may 

confer either a general risk for delirium, or a specific susceptibility to particular 

precipitants. Genotype may also be one of the correlates of what Jan Schieveld (2008) 

has referred to as 'malignant paediatric delirium'. On the other hand, it is perfectly 

conceivable that certain genotypes confer protection against delirium 

2.4.3.6 Psychiatric disorder 

Studies of adult patients with delirium have suggested that pre-existing psychopathology 

may predispose individuals to the development of delirium. Dasgupta and Dumbrell 

(2006) undertook a systematic review of preoperative risk factors associated with 

delirium in adult patients undergoing non cardiac surgery. The authors reported a 

statistically significant association between pre-surgery depression and post-operative 

delirium (p<O.OOI), although they also suggested caution in the interpretation of these 

results given that there was also significant heterogeneity across studies. Dasgupta and 

Dumbrell (2006) also reported a statistically significant association between adult 

psychopathology as assessed by pre-surgery rating scores on the Brief Psychiatric 

Rating Scale and the Global Assessment Scale, and post-operative delirium (p<O.OOI). 

For this association, pooled effect sizes were reported as medium to large. Alcohol 

dependence has also been suggested as a factor conferring increased risk for delirium 

amongst adult patients (Bums et ai., 2004). 

In contrast, both Dubin and coworkers (1979), and Van der Mast and Roest (1996), on 

reviewing the available literature pertaining to postcardiotomy delirium in adult patients 
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concluded that there were no personality or premorbid psychological correlates of 

delirium. 

The relationship between pre-existing psychopathology and/or behavioural disturbance 

in children and adolescents and delirium remains largely unstudied. Kain et al. (2004) 

have, however, reported an association between preoperative anxiety and emergence 

delirium in children recovering from the effects of anaesthesia. These authors assessed 

preoperative anxiety using the modified Yale Preoperative Anxiety Scale (mYPAS; 

Kain et al., 1997) and found that the odds of having marked symptoms of emergence 

delirium increased by 10% for each increment of 10 points in the child's modified Yale 

Preoperative Anxiety (mYPAS) score. The authors hypothesized that temperamental 

differences in stress reactivity and adaptability might mediate this relationship. 

Interestingly, preoperative parental anxiety in the holding area was also found to be 

positively associated with emergence delirium in the child. It is interesting to speculate 

on the possible mechanisms for this association. Could this finding reflect a shared 

genetic predisposition to both anxiety and delirium, or does parental anxiety exacerbate 

preoperative childhood anxiety which in turn predisposes to delirium? Kain and 

colleagues (2007) described the effects of a multicomponent 'family-centred 

preparation' for elective paediatric surgery using a randomised controlled trial. The 

intervention included anxiety-reduction strategies, video modeling and education, the 

presence of the parents during induction, and avoidance of excessive parental 

reassurance. The authors reported that children exposed to the multicomponent 

intervention were significantly less anxious while waiting in the preoperative holding 

area. Parents of children in the multicomponent intervention group were also 

significantly less anxious in the holding area, and remained less anxious after induction 

of anaesthesia. Importantly, children in the multicomponent intervention group were 

also significantly less likely to experience emergence delirium post-operatively. 

In contrast, however, Przybylo and colleagues (2003) found no relationship between 

either exposure to stressful life events or preoperative psychiatric status and post­

operative emergence delirium. 
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Children who are more emotional, more impulsive, less social, and less adaptable to 

environmental changes have been suggested as being at higher risk of post-anaesthesia 

delirium (Vlajkovic et ai., 2(07). De Carvalho and Fonseca (2008) have suggested that 

children with difficult temperaments, premorbid psychiatric conditions, separation 

anxiety and pain may be particularly vulnerable. 

In summary, high levels of both preoperative parental and child anxiety have been 

associated with an increased rate of post-operative emergence delirium in children, 

although the evidence for this is not consistent. However, interventions targeting 

preoperative anxiety in both children and their parents have been shown to reduce the 

incidence of post-operative emergence delirium. The evidence for an association with 

other temperament dimensions such as impulsivity, sociability, reactivity remains 

anecdotal. 

2.4.3.7 Physical ill·health 

Physical ill-health can act as both a predisposing and precipitating factor for the 

development of delirium. The presence and severity of physical ill health have been 

robustly associated with the risk of delirium in adult patients. Dehydration, malnutrition, 

severe physical illness, multiple coex.isting physical illnesses, chronic renal or hepatic 

disease, neurologic disease, a history of stroke, metabolic derangements, bone fracture 

or other trauma, low serum albumin, thiamine deficiency, HIV, immobility and terminal 

illness have all been identified as predisposing factors for delirium (Inouye 2006; 

Trzepacz, 1996). Use of physical restraints and bladder catheters, hypertension, active 

alcohol and tobacco consumption, and high Acute Physiology and Chronic Health 

Evaluation (APACHE II; Knaus, 1985) scores on admission are also documented risk 

factors for delirium amongst adult patients (Ouimet et ai., 2007a; Weber et ai., 2004). 

The relationship between physical health and delirium in children and adolescents has 

not been systematically studied. However, a broad range of underlying physical 

conditions and substances have been associated with delirium in this age group, which 
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will be discussed in greater detail in the 'Precipitating factors' section. In the case of 

physical ill health it is often unclear as to whether it functions as a predisposing factor, 

precipitating factor, or both. Treatments associated with the physical conditions may 

also function as both precipitating and predisposing factors for delirium, thereby adding 

another layer of confounding to the situation. 

Schieveld and colleagues (2007), in their series of 40 patients with delirium in a 

paediatric intensive care unit setting that has already been discussed above, used the 

Paediatric Index of Mortality (PIM; Shann et aI., 1997) and Paediatric Risk of Mortality 

(pRISM; Pollack et al., 1988) scales in order to systematically document the severity of 

physical illness in their patients. The mean PIM score was 10% and the mean PRISM 

score 24%, suggesting that as a group these patients were severely ill Amongst the 40 

cases of delirium, mechanical ventilation was necessary in 85%. 

In a separate article (Schieveld et al., 2(08) the authors reported on the sensitivity, 

specificity, and positive and negative predictive values of using the PIM and PRISM to 

predict delirium in children in the intensive care unit, and suggested that although their 

sensitivity and specificity for delirium were only 'fair', and the positive predictive value 

'low', that given the seriousness of delirium in the PleU setting these instruments might 

still have utility for this purpose 

An indirect, proxy measure of illness severity is length of hospital stay. The average 

length of hospital stay among the 84 delirious paediatric patients described by Turkel 

and Tavare (2003) was 41 days, with a maximum of 255 days, reflecting severe 

underlying physical ill health in this group. However, the authors did not indicate what 

the average length of hospital stay for patients of a similar age who were not referred to 

psychiatric services with a delirium, or those referred who received a diagnosis other 

than delirium. 

In summary, both overall burden of physical illness as reflected in generic measures of 

illness severity, and long duration of hospital stay have been associated with delirium 

amongst children and adolescents. 
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2.4.3.8 Caregiver Factors 

De Carvalho and Fonseca (2008) made the assertion that certain caregiver factors might 

influence the risk for delirium in children and adolescents, including caregiver anxiety, 

caregiver absence and caregiver pain perceptions. As has already been discussed, Kain 

and coworkers (2007) reported a significant reduction in emergence delirium from 24% 

in a control group to 10% in their intervention group that received 'family-centred 

preparation for surgery'. Perhaps loss of 'auxiliary ego support' through either physical 

absence or uncontained parental anxiety mediates this association. Bhat and Rockwood's 

(2007) metaphor for delirium as the 'unanchored narrative self and 'ship lost at sea' has 

already been mentioned. In metaphorical terms, perhaps parents struggling to manage 

their own anxiety are less able to provide the 'anchor' strong enough to hold the ship to 

its course. 

2.4.3.9 Summary of predisposing factors 

In summary, a systematic review of the literature relating to delirium in children and 

adolescents was able to identify a number of putative predisposing factors for the 

occurrence of delirium in this age group. Of these, the existing literature would seem to 

support the following underlying variables with the greatest weight of evidence: physical 

ill health, pre-existing psychiatric disorder, caregiver anxiety or caregiver absence, 

young age, and possibly male gender. 

Clearly there exists some overlap between predisposing and precipitating factors for 

delirium. Thus, physical ill health and even caregiver absence might conceivably 

function as both predisposing and precipitating factors in children and adolescents. 

2.4.4 Precipitating factors 

A number of authors have conceptualised delirium as a final common pathway or 

symptomatic 'reaction type of the brain' to a wide array of underlying physical disorders 
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with direct or indirect central nervous system involvement (Trzepacz et ai., 2004, 

Schieveld, 2(06). 

A lengthy list of cerebral, metabolic, endocrine, cardiopulmonary, infectious, 

autoimmune, neoplastic, nutritional, toxic, and substance-related conditions have been 

associated with delirium in adult patients (Inouye, 2006; Meagher, 2001; Burns et ai., 

2004; Young and Inouye, 2(07). 

Similarly, a wide variety and large number of underlying physical conditions have been 

associated with delirium in children and adolescents. Delirium in children and 

adolescents involves the same categories of etiologies as it does in adult patients. 

However, some authors have suggested that children may be differentially more 

susceptible to delirium than adults in certain contexts. For example, Martini (2004) has 

suggested that young patients are particularly vulnerable to the development of delirium 

secondary to toxic, metabolic, or traumatic central nervous system insults. Trzepacz and 

coworkers (2004) have also suggested that, as head trauma and accidental poisonings are 

more common amongst children than adults, that a correspondingly larger proportion of 

cases of delirium might be expected to be the result of these two etiologies. Williams 

(2007) stated that delirium in children and adolescents may be more likely due to illicit 

substances, hypoxia secondary to foreign body inhalation, near-drowning and asthma, 

and head injury. Anecdotal evidence also suggests that children are particularly prone to 

develop delirium in the context of febrile illness, regardless of the underlying cause 

(Prugh et ai., 1980). Paediatricians working in emergency units are very familiar with 

the presentation of the young child with a high fever who is transiently 'confused', 

dis orientated and 'not making sense'. 

Lipowski (1980, p.206) suggested the following list of possible precipitants that should 

be excluded in delirium among those aged 3 to 16 years: 

• Infection: measles, mumps, scarlet fever, rheumatic fever, influenza, 

meningitis, encephalitis 

• Intoxication with drugs, poisonous plants, other poisonous substances 
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• Epilepsy 

• Head trauma 

• Acute glomerulonephritis 

• Uremia 

• Hypoglycemia 

• Hyponatremialhypernatremia 

• Migraine 

The results of the systematic review of the literature addressing precipitating factors in 

relation to child and adolescent delirium will now be discussed under a number of 

subheadings. 

2.4.4.1 Existing paediatric consultation-liaison psychiatry case series 

In Turkel and Tavare's retrospective record review (2003) of 84 children and 

adolescents diagnosed with delirium following referral to a consultation liaison 

psychiatry service the most common cause of delirium was infectious (n = 28; or 33%), 

usually with central nervous system involvement. The second most common cause was 

drug-induced (n = 16; or 19%). Delirium was also found after serious trauma (n = 8; or 

9.5%), autoimmune disorders (n = 7; or 8%), following kidney, lung, heart, and bone 

marrow transplant (n = 7; or 8%) and post-operatively (n = 6; or 7%). Children with 

neoplastic conditions like leukemia, lymphoma and brain tumours were also represented 

(n = 6; or 7%), as were children with multiple organ, respiratory, or cardiac failure (n = 
6; or 7%). 

In Schieveld and colleagues (2007) paediatric ICU series of 40 delirious paediatric 

patients, 22 (55%) had neurological disorders, 20 (50%) infectious disorders, and 12 

(30%) respiratory disorders. 

2.4.4.2 Published case reports 

Of the 65 published case reports of child or adolescent delirium or probable delirium 

identified by the systematic review of the literature, 19 (29%) are medication-related, 14 
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(22%) are associated with central nervous system disorders (including 2 reports of 

nonconvulsive status epilepsy and 7 reports of confusional migraine), 12 (18%) are of 

metabolic or endocrine etiology, 4 (6%) neoplastic (including 2 paraneoplastic 

syndromes), 3 (5%) infectious, and only 2 (3%) involve cases of organ failure (See 

Tables 2.5.1 2.5.7). 

Thiamine deficiency has also been suggested as an underappreciated precipitant of 

and/or predisposing factor for delirium in paediatric intensive care and oncology settings 

(Trzepacz et ai., 2004). Decker and Isaacman (2000) described an ll-year-old girl with 

a history of prolonged starvation who was admitted to an intensive care unit with a 

hypoactive delirium associated with nystagmus and opthalmoplegia. A diagnosis of 

Wernicke's encephalopathy was made and a dramatic change in her ocular and mental 

status findings was noted within days of commencing thiamine replacement. Miyajima 

and colleagues (1993) have also reported a 7-year-old boy who developed a delirium 

associated with Wernicke's encephalopathy while receiving chemotherapy for acute 

lymphoblastic leukemia. 

2.4.4.3 Post-anaesthetic emergence delirium 

A significant contribution to the literature on delirium in children and adolescents comes 

from the anaesthesiology literature (Manworren et ai., 2004; Keaney et ai., 2004; Cole et 

a1., 2002; Wells and Rasch, 1999; Kain et a1., 2004; 2006; 2007; Moos et al., 2005; 

Vlajkovic et al., 2007; Przybylo et al., 2003; Sikich et al., 2004). 

Children emerging from anaesthesia may experience a range of behavioural disturbances 

that are often interchangeably referred to in the literature as post-anaesthetic excitement, 

emergence agitation, and emergence delirium (Vlajkovic et ai., 2007). Recent 

publications, however, have taken pains to differentiate pure motor agitation from motor 

agitation associated with features of delirium (Moos et a1., 2005; Vlajkovic et ai., 2007), 

in some cases applying DSM-IV diagnostic criteria for delirium to children recovering 

from anaesthesia (Przybylo et a1., 2003). Using an assessment tool based on DSM-IV 

diagnostic criteria for delirium, Przybylo and colleagues (2003) described an incidence 
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of delirium of 20% in children emerging from anaesthesia for surgery for strabismus. 

Cole and colleagues (2002) documented a slightly lower incidence, suggesting that just 

over 10% of children recovering from elective abdominal surgery experienced an 

episode of severe restlessness associated with disorientation on emergence from 

anaesthesia. 

Sikich and Lerman (2004) have recently published reliability and validity data on the 

Paediatric Anaesthesia Emergence Delirium (PAED) scale (Appendix B). For the 

purposes of this study, 'emergence delirium' was defined as: 

a disturbance in a child's awareness of and attention to his or her environment 

with disorientation and perceptual alterations including hypersensitivity to 

stimuli and hyperactive motor behaviour in the immediate post-anaesthesia 

period 

(Sikich and Lerman, 2004, p.1139) 

The symptoms and signs described in the anaesthesiology literature are in keeping with 

the phenomenological descriptions of predominantly hyperactive delirium. 

Young children are particularly at risk of emergence delirium, and those aged 2 to 5 

years may be most vulnerable (Vlajkovic et al., 2007, Keaney et al., 2004). Children 

certainly experience post-anaesthesia emergence agitation more often (12-13% as 

compared to 5.3%) than do adults (Vlajkovic et al., 2007). 

Several studies have suggested that rapid emergence (as happens more commonly with 

agents like sevoflurane) increases the likelihood of emergence agitation/delirium, and 

that surgery involving the tonsils, thyroid, middle ear, and eye likewise increases the risk 

(Vlajkovic et al., 2007). The reasons for this last finding remain unclear, but might 

conceivably relate to sensory deprivation (in the case of ear and eye surgery) or 

communication difficulties (in the case of thyroid and tonsil surgery). Curiously, as has 

already been mentioned, children with higher levels of preoperative anxiety, and 

children that are temperamentally more emotional, more impUlsive, less social and less 
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adaptable to environmental changes have also been identified as being at higher risk 

(Kain et aI., 2004; Voepel-Lewis et ai., 2(03). 

In summary, a systematic review of the literature relating to delirium in children and 

adolescents identified a number of articles referring to 'emergence delirium' in the 

anaesthesiology literature. Indeed, some of the most interesting aspects of delirium in 

this age group emerge from an analysis of this body of literature. 

Only very recently, however, have psychiatric diagnostic criteria for delirium been 

applied in this context. Earlier work is obfuscated by a tendency to pool together 

children with 'emergence agitation' and 'emergence delirium', although it is quite 

possible that patients with 'emergence agitation' simply have more attenuated forms of 

emergence delirium in which psychotic features are absent and cognitive features more 

subtle. 

Children less than 5 years of age may be at greatest risk, as is the case with febrile 

delirium. The observation that children with certain temperamental characteristics and 

higher levels of anxiety may be at elevated risk of delirium in the post-anaesthesia 

setting is an important one. If children with these characteristics are more vulnerable to 

delirium in other contexts as well, then the possibility of screening for these 

characteristics on history in children admitted, for example, to the Burns Unit or 

Paediatric Intensive Care Unit clearly merits further study. Such screening might 

facilitate both early diagnosis and treatment of delirium in such high-risk settings. 

Additionally, the management of preoperative anxiety may have a role in the prevention 

of paediatric delirium, even outside of the context of anaesthesia. 

2.4.4.4 Bum injuries 

Delirium has been well described in children and adolescents who have suffered 

extensive burn injuries. Mohnot et ai. (1982) published a series of 13 cases of 'burn 

encephalopathy' (mean age 3 years; 11 boys and 2 girls). This article provides an 

example of the confusion that pervades the terminology around delirium. 'Burn 
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encephalopathy' was defined as 'the acute onset of a change in sensorium or the 

occurrence of seizures or abnonnal neurological signs, or both, at any time after the 

initial burn'. Only one of the 13 experienced a seizure in isolation, 7 of the cases 

described are clearly cases of delirium, and a further 3 could be classified as probable 

delirium. The EEG was abnonnal (slow and disorganised) in 4 of the 6 patients in which 

it was done. The authors suggested that in view of their smaller surface area, higher 

initial metabolic rate, and developing brain, children are more vulnerable to 'burn 

encephalopathy' than adults. A variety of metabolic derangements, including 

hyperglycemia, hypoglycemia, hyponatremia, hypernatremia, hypophosphatemia, 

hypocalcaemia, anaemia, hypoalbuminemia and sepsis were suggested as likely 

contributors. 

Additionally, there are 3 published series (Ratcliffe et ai., 2004; Brown et ai., 1996; and 

Harrison et ai., 2002) documenting the use of haloperidol in agitated, critically ill 

children, two of which (Ratcliffe et ai., 2004; Brown et ai., 1996) describe the use of 

haloperidol in children with extensive burn injuries. The presence of both agitation and 

distress in a hospitalised child with severe burns has a wide differential diagnosis 

including acute stress disorder, post-traumatic stress disorder, separation anxiety, 

adjustment disorder, major depression, inadequate pain control and severe neuropathic 

itching, in addition to delirium. All three studies are retrospective chart reviews that 

often provide insufficient infonnation as to the cognitive aspects of the presentation. 

Ratcliffe and colleagues (2004) described the use of haloperidol in 26 children with an 

average of 50% total body surface area (TBSA) burns. In 80% (21 of 26 children) the 

indication for haloperidol was 'agitation and restlessness'. The other indication, in 15% 

(4%) of cases, was for 'agitation and restlessness in addition to delirium with marked 

disorientation, hallucinations, and delusions'. Assessment of cognitive function and 

treatment response would likely have been severely confounded in these patients by the 

use of concurrent psychotropic medications. In 96% of cases morphine was administered 

before or concurrently with haloperidol, and lorazepam (a benzodiazepine) and 

diphenhydramine (a sedating antihistamine) were administered in 81 % and 69% of cases 

respectively, either before or concurrently with haloperidol. 
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In a similar study, Brown and colleagues (1996) reviewed the medical records of 30 

critically ill paediatric patients (mean age 7.0 years) with extensive burn injuries (mean 

TBSA burn 51 %) who were treated with haloperidol. The main indication for the use of 

haloperidol in this series was for 'marked agitation and restlessness' (80%, or 24 of 30 

patients), but in 13% (4 of 30 patients) of cases the indication was 'delirium with 

marked disorientation, hallucinations, and delusions'. Ninety-seven percent of patients 

received intravenous morphine sulfate, and 70% received midazolam. 

In addition to the use of haloperidol, these authors described their non-pharmacological 

approaches to management, emphasizing the first step in management as the elucidation 

and treatment of the underlying cause of the agitation (pain, hypoxia, sepsis, metabolic 

derangements, sleep deprivation, drug effects and drug withdrawal). The authors 

described several psychosocial and environmental interventions, including the provision 

of a non-threatening environment, reassurance, continual reorientation, and measures to 

maintain a normal sleep-wake cycle, but suggested that in their experience these 

interventions were primarily prophylactic and usually inadequate once the delirium and 

agitation became manifest. 

In summary, this systematic review of the literature suggests that delirium is commonly 

encountered in the context of extensive burn injuries in children, where it has most 

frequently been managed using the conventional antipsychotic medication, haloperidol, 

often in combination with benzodiazepine and opioid analgesic medications. Children 

may be more vulnerable to delirium in the context of severe burns than are adults. 

2.4.4.5 Febrile delirium 

The earliest study identified by the systematic literature review (1980 to July 2008) that 

addressed the relationship between childhood delirium and febrile illness was that of 

Prugh and colleagues (1980), who suggested that children were more likely than adults 

to respond to fever and infection with delirium. However, this relationship was clearly 

apparent to Leo Kanner in 1942, who commented on the remarkable lack of literature 
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relating to childhood delirium. despite the frequency of its occurrence in 'infantile 

infections' (Kanner, 1942, p. 179). Hart (1936, p. 748) also remarked on the 'greater 

liability of children to develop delirium during febrile illnesses'. 

A number of Japanese authors have focussed their attention on the features and 

correlates of 'febrile delirium', in part due to the epidemic of Japanese influenza­

associated encephalitis during the 1990's and the need to distinguish potentially fatal 

influenza-associated cerebral infection from the relatively more benign 'febrile 

delirium', in children presenting with acutely altered mental states associated with fever. 

Okumura and coworkers (2006) for example, described 26 children with 'delirious 

behaviour' associated with high fever (body temperature greater than 39 degrees 

centigrade). 'Delirious behaviour' was not specifically defined in this study, but 

commonly included meaningless speech ("A giraffe is dying"; "Run away! Pocket 

monsters are coming"), unexplained fearfulness, behaviours suggestive of hallucinations 

('pointing into space as if something present' associated with 'fearful response'), and 

disorientation, and lasted between less than an hour and up to 14 hours. The BEG was 

abnormal in the large majority of subjects. These authors also reported an apparent 

temporal relationship between the administration of antipyretic medications (most 

commonly acetaminophen) and the onset of delirious behaviour, and suggested that in 

some cases delirium may in fact be triggered as the body temperature begins to fall or by 

the antipyretic medication itself. 

Similarly, Okumura and colleagues (2005) studied the 'delirious behaviour' of children 

with influenza-associated febrile illness in order to differentiate 'simple' febrile delirium 

from influenza-associated encephalitis in Japanese children. Fifteen consecutive 

admissions (10 boys and 5 girls; mean age 6.5 years) for 'delirious behaviour' associated 

with fever were included in the study. 'Delirious behaviour' was not clearly defined in 

this study, but included a subtle reduction of consciousness (10 children), 'meaningless 

speech' (8 children), and visual hallucinations (3 children). In 14 of the children the 

delirious behaviour appeared on the day of onset of the fever or on the following day. 

The body temperature was 39.0 - 39.9 degrees centigrade in 8 children, and 40.0 degrees 

or higher in 5 children. Seizures were observed in 5 children, and 3 children exhibited 
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delirious behaviour soon after seizures. The EEG revealed some mildly abnormal 

findings in 13 of the 15 children. 

Onoe and colleagues (2004) described the use of EEG spectral analysis in 20 children 

(mean age 6.9 years) with febrile delirium, in this case defined as 'an acute and transient 

confusional state with high fever'. The authors observed that febrile delirium was 

observed during the first 3 days of fever, usually occurred at night, and lasted less than 

10 minutes. Febrile myoclonus was observed in 25%. A past history of febrile delirium 

was noted in 15%. Posterior slowing (delta waves) on the EEG was observed in 65% of 

cases of febrile delirium, and these EEG alterations tended to last for only a few days. 

Little attention was paid to the phenomenology or clinical findings in this study, and a 

'confusional state' was not clearly defined. 

Okumura et al. (2004) studied 213 consecutive febrile seizures in children with an 

average age of 2.3 years. 'Delirious behaviour' (not defined) was observed in 4 (2%) of 

these patients (1.6 to 4.3 years old» and included meaningless speech and behaviour 

suggestive of a child responding to hallucinatory stimuli. Examples of 'delirious 

behaviours' included 'clinging to mother saying that many worms are on her 

bedclothes', 'behaving as if something nonexistent were present' and 'meaningless 

speech such as "Wolves are coming"'. The duration of the delirious behaviour was 10-

15 minutes in 2 patients and 1 hour in the remaining two. 

Lastly, Takahashi and coworkers (1988) reported on 1511 questionnaire..s relating to the 

occurrence of delirium in children associated with fever and documented that the highest 

incidence was at 1 to 4 years of age, with an incidence as high as 28%. 

In summary, it has long been suspected that children are at higher risk of delirium than 

older people during febrile illness. The work of Okumura, Onoe, and Takahashi and 

colleagues has confirmed that delirium is -common amongst young children (under 5 

years of age) in this context. The delirium occurring in children with high fever 

manifests with the same symptoms and EEG features as that occurring in more severely 

ill children. However, delirium occurring in this context is usually very brief, occurring 
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early in the course of illness and often at night. It is often recurrent during further febrile 

illnesses, and resolves without the need for antipsychotic medication. Paediatric febrile 

delirium is perhaps the exemplar of Schieveld's (2008) hypothesized 'benign paediatric 

delirium'. 

2.4.4.6 Delirium associated with cancer 

Delirium may also occur in the context of neoplastic illness in children and adolescents. 

Two cases of paraneoplastic limbic encephalitis presenting with delirium associated with 

immature ovarian teratomas have been reported in a 14-year-old (Stein-Wexler et at., 

2(05) and 15-year-old (Lee et at., 2(03) girl. DiMario and colleagues (1990) reported on 

a series of 89 children with systemic cancer (excluding primary central nervous system 

cancers) all of whom developed 'acute mental status changes'. In this instance, 'acute 

mental status change' was defined as 'an abrupt or rapidly evolving loss of 

consciousness, disorientation, alteration in memory, development of hallucinations, 

excessive somnolence with diminished arousability, or seizures with or without the 

presence of other focal neurologic deficits'. The acute mental status change occurred as 

a result of seizures in 53 (60%), 'encephalopathy' in 24 (27%), and a stroke syndrome in 

12 (13%). Of the 24 children with 'encephalopathic' acute mental status changes the 

underlying etiology was found to be coagulopathy in 23%, medication-related in 19%, 

septic or hypovolemic shock-related in 19%, central nervous system (eNS) infection in 

17%, and metabolic disturbance in 6%. 

In summary, children and adolescents suffering from a variety of cancers can experience 

delirium through a number of different mechanisms. Importantly, in occasional patients, 

delirium associated with paraneoplastic limbic encephalitis may be the first clinical 

manifestation of an underlying cancer. 

2.4.4.7 Confusional migraine 

The association between an acute confusional state and migraine in children was first 

suggested by Gascon and Barlow (1970). These authors reported on 4 patients, aged 8-

16 years, in whom the confusional state lasted 4 - 24 hours. A systematic review of the 
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child and adolescent delirium literature identified a number of articles relating to 

probable delirium in the context of confusional migraine. For example, Shaabat (1996) 

reported a series of 13 children (6 to 15 years) with confusional migraine. The period of 

'confusion' was preceded by headache in all cases and lasted between 2 and 24 hours. 

The ratio of males to females was II: 2. A family history of migraine on the maternal 

side was present in 10 of the 13 cases. Bechtel (2004) described an ll-year-old girl and 

a 14-year-old boy who developed acute and transient marked disorientation, memory 

impairment and somnolence associated with headache and dysarthria who received a 

clinical diagnosis of acute confusional migraine on the basis of history, clinical findings, 

and negative laboratory findings. O'Neill and colleagues (1992) reported 3 children (all 

II-year-old girls), where a transient episode of 'confusion', disorientation and inability 

to follow simple instructions associated with a history of acute onset of a throbbing 

headache and nausea resulted in a clinical diagnosis of acute confusional migraine. All 3 

cases had posterior EEG slowing. Lastly, Nezu and colleagues (1997) decribed a 7-year­

old boy and a 12-year-old girl with confusional migraine characterised by episodes of 

'confusion', disorientation and memory disturbance associated with headache and 

posterior EEG slowing. The temporal course, mental state features and EEG findings in 

these reports suggest that these episodes would likely receive a psychiatric diagnosis of 

delirium. 

In summary, a relatively large number of cases of confusional migraine in children and 

adolescents were identified by the systematic review of the literature. In none of these 

reports was the term 'delirium' used. However, the combination of transient 'confusion', 

disorientation, and other cognitive deficits of acute onset, accompanied by EEG features 

congruent with those reported in delirium, suggests that at least some of these patients 

were experiencing delirium precipitated by migraine. 

2.4.4.8 Medication-related delirium 

Commonly prescribed psychoactive medications, such as opioid analgesics, 

benzodiazepines, and corticosteroids are frequently identified as significant etiological 

contributors to delirium in adults. Data relating to drug-induced delirium has 
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accumulated through numerous adult case reports, but in fact very few prospective or 

retrospective studies have addressed this issue. 

However, Gaudreau and colleagues (2005) critically reviewed the evidence for the 

relationship between delirium in adults and prescribed medications using a literature 

review. Psychoactive medications, when grouped as a single variable, significantly 

increased the risk of delirium after adjusting for confounding factors in five studies 

identified by the review. Among drug classes, benzodiazepines significantly increased 

the risk of delirium in a single study, as did antipsychotics in another single study. Eight 

out of 12 studies, however, failed to identify a significant association with opioid 

medications. The authors concluded that the evidence available for an association 

between psychoactive medications and delirium in adults is 'rather weak, scarce, and 

sometimes conflicting'. 

Medications are, however, frequently implicated in the etiology of delirium among 

children and adolescents. Of the 65 case published case reports since 1980 describing 

cases of delirium or probable delirium in children and adolescents identified by the 

systematic literature review, almost a third are medication-related. A wide variety of 

medications have been associated with the development of delirium in this age group 

(Table 2.5.1). 

Although antipsychotic agents are commonly prescribed for the symptomatic treatment 

of delirium in this age group, it is important to note that there have been a number of 

published reports of antipsychotic medications precipitating delirium in children and 

adolescents. For example, Joshi and colleagues (1991) described the development of a 

delirium associated with the neuroleptic malignant syndrome in a 14-year-old boy 

treated with a combination of haloperidol, trifluoperazine and lithium carbonate for a 

manic episode. Leibold et al. (2004) reported a delirium associated with the neuroleptic 

malignant syndrome in a 15-year-old male adolescent treated with the atypical 

antipsychotic ziprasidone. A possible forme frustre of the neuroleptic malignant 

syndrome presenting with agitation, intermittent disorientation and fluctuating 

consciousness has also been described in a 14-year-old girl treated with aripiprazole 
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(Hanunennan et al., 2006). Oner and colleagues (2004) have also reported the 

development of an acute confusional state lasting 16 hours in a 6-year-old boy who was 

commenced on risperidone for the treatment of stereotypic behaviours. 

Other agents have also been implicated. Brar and colleagues (2005) reported a 13-year­

old boy with no previous psychiatric history who developed a delirium characterised by 

confusion, emotional lability, disorientation, memory impainnent and delusions after 

ingesting 4 of his friend's loomg topiramate tablets. 

Anticholinergic agents have regularly been reported as causing delirium in children and 

adolescents by a number of authors, and it has been suggested that relative immaturity of 

central cholinergic neural networks may underpin a particular vulnerability to 

'cholinergic failure' in children that is shared by the elderly (Martini, 2004; Lipowski, 

1980). Garza and colleagues (2000), for instance, described a 3-year-old boy who 

developed a hyperactive delirium with visual hallucinations secondary to accidental 

orphenadrine ingestion. Baysal et al. (2006) reported a 4-year-old boy who developed a 

delirium characterised by agitation. drowsiness. disorientation, hallucinations and 

delusions secondary to a central anticholinergic syndrome induced by cyclopentolate eye 

drops. Elmalem et al. (1985) documented a series of accidental anticholinergic 

overdoses in young children presenting with probable delirium. Livingston and 

coworkers (1983) reported a 16-year-old girl who developed a delirium associated with 

the use of amitriptyline in their case series of ten patients with tricyclic antidepressant­

associate delirium. Wilens et al. (1997) have also described two adolescents aged 18 and 

15 years who developed a delirium after smoking marijuana whilst receiving tricyclic 

antidepressants. Annstrong and Schweitzer (1997) reported an episode of presumably 

anticholinergic delirium in a 17-year-old boy who experienced a dramatic increase in 

serum benztropine levels following the addition of paroxetine to his medication regimen. 

Delirium has also been described in children on the basis of acute medication 

withdrawal syndromes. Sury and colleagues (1989), for example, reported a 4-year-old 

boy who developed a hyperactive delirium characterised by disorientation, agitation, 
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aggression, and visual hallucinations on the basis of benzodiazepine withdrawal in an 

intensive care unit setting. 

In summary, a systematic review of the child and adolescent delirium literature suggests 

that prescribed medications are an important precipitant of delirium in children and 

adolescents. The evidence is particularly strong for a wide variety of anticholinergic 

agents and psychotropic medications. Importantly, the systematic review also reveals 

that a number of medications repoted as being useful in the treatment of delirium in this 

age group, including antipsychotic medications, have also been identified as possible 

precipitants of delirium. Clearly, these reports are important to note when deciding 

whether or not to treat a child or adolescent with delirium using these medications. 

2.4.4.9 Delirium associated with abused substances 

Drugs of abuse have also been reported in association with delirium in this age group. 

Mott and colleagues (1994) documented the neurologic manifestations of cocaine 

exposure in 41 children and adolescents between the ages of 2 months and 18 years. 

Cocaine exposure was confirmed by urine toxicology. Nineteen of the 41 children and 

adolescents were described as having neurologic abnormalities, including 4 (aged 16-19 

years) who presented with a delirium. Features of delirium generally resolved within 24 

hours. 

Osterhoudt (2005) described a case of agitated delirium in a l5-year-old girl secondary 

to dextrometorphan abuse, a common antitussive ingredient used in over-the counter 

cough and cold preparations, and abused for its dissociative properties in higher doses. 

Manaboriboon and Chomchai (2005) have also published a report of the development of 

confusion and diminished level of consciousness in a l2-year-old and 13-year-old girl 

following deliberate overdose of dextromethorphan. 

A number of cases of delirium have been described in adolescents who ingested the 

strongly anticholinergic Datura stramonium (Jimson weed, moonflower, Devil's 

trumpet) plant for its hallucinogenic properties. Kurzbaum et al. (2001) published a 
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report of two brothers, 17 and 16 years old, who presented with agitated delirium in the 

context of an anticholinergic toxidrome after ingesting seeds of the plant. Beno and 

colleagues (2004) have also reported a 16-year-old boy who developed a delirium 

characterised by agitation, incoherence, hallucinations and disorientation after ingesting 

Datura seeds. 

2.4.4.10 Delirium associated with autoimmune conditions 

Delirium has also been documented in children and adolescents in association with 

autoimmune conditions. 

Turkel and colleagues (2001) described the clinical findings in 10 children and 

adolescents (7.5 to 17 years) with systemic lupus erythematosus (SLE) who were 

referred to a psychiatric consultation-liaison service, and reported that 5 of the 10 

children received a DSM-IV diagnosis of delirium. Electroencephalogram (BEG) 

findings were unremarkable in the 8 of the patients in which an EEG was performed, 

including in those with clinical delirium. However, initial Single Positron Emission 

Computerised Tomography (SPECT) findings were abnormal in all of the patients. 

2.4.4.11 Delirium and HIV in children and adolescents 

Only a single published case report of delirium occurring in the context of HIV infection 

in childhood was identified by the systematic literature review (Scharko et al., 2(06). 

This is somewhat surprising, as paediatric patients with HIV infection are known to 

develop HIV -related progressive encephalopathy, which is felt to be the childhood 

equivalent of HIV -associated dementia encountered in adult patients, and would be 

expected to substantially increase the risk of delirium in this group. 

Scharko and colleagues (2006) have described a 15-year-old girl with vertically­

acquired HIV infection who developed a hyperactive delirium superimposed on features 

suggestive of an HIV -associated subcortical dementia. 
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2.4.4.12 Environmental factors 

Other factors reported to increase the risk for deliriwn in children and adolescents 

include social isolation, sensory extremes, visual or hearing deficits, immobility as well 

as environmental novelty or stress (Williams, 2(07). No empirical evidence to support 

these suppositions could be found at the time of writing. 

2.4A.13 Delirium associated with 'functional' psychiatric disorder 

Commonly regarded as the sine qua non of 'organic' psychiatric disorders, it may seem 

contradictory to include psychiatric disorder as a possible precipitant of deliriwn in 

children and adolescents. However, as has already been suggested in the introductory 

chapter of this dissertation. the previously distinct boundary between 'organic' and 'non­

organic' or 'functional' psychiatric disorder has increasingly become blurred. 

Bells' mania is a severe form of mania that produces a clinical picture almost 

indistinguishable from hyperactive delirium, characterised by severe psychomotor 

agitation, psychosis and diffuse cognitive impairments. 

In a study that examined the incidence and risk factors for deliriwn amongst adult 

psychiatric inpatients, Ritchie et ai., (1996) found that patients with bipolar affective 

disorder had the highest incidence of deliriwn (35.5%). Lateralisation to more right­

sided fronto-subcortical neural networks in deliriwn is mirrored by research suggesting a 

right-sided predominance of frontal and subcortical pathways involved in mania 

(Blwnberg et ai., 1999), implying that the this predisposition to deliriwn in bipolar 

disorder may have a neuroanatomical basis. 

Pruett et ai., (2005) have described a case of Bell's (delirious) mania, associated with 

excited catatonia (orfuror) in a 16-year-old girl (Table 2.5.4). 
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2.4.4.14 Summary of precipitating factors 

In conclusion, a systematic review of the literature relating to delirium in children and 

adolescents reveals a wide variety of precipitants of delirium in this age group. A similar 

range of conditions has been reported as precipitating delirium in children as that in 

adults. An analysis of all published case reports of delirium in children and adolescents 

between 1980 and July 2008, and of the literature relating to post-anaesthetic emergence 

delirium lends support to the assertion that young people are at particular risk of 

delirium when exposed to a range of prescribed medications and anaesthetic agents. This 

is clearly an important conclusion, as it suggests that there may be a more significant 

iatrogenic contribution to delirium in this age group than in older patients. Also of note 

is the fact that a number of medications reported as effective in the treatment of delirium 

in children and adolescents have been reported as precipitating delirium in these 

patients. 

Toxins and substances of abuse appear to be relatively common causes of delirium in 

this age group. Children also appear to be differentially more vulnerable to delirium 

associated with febrile illness and severe burn injuries than at other ages. Migraine 

syndromes may be an important cause of delirium in older children and young 

adolescents, particularly when the delirium is recurrent. 

No research has been conducted to date that has examined the environmental 

contribution to the development of delirium in children and adolescents. Possible 

environmental precipitating factors like social isolation, sensory extremes, sensory 

deprivation or immobility are important, because these factors, relative to other known 

predisposing and precipitating factors may be more easily correctable. Addressing such 

factors could potentially play an important and cost-effective role in preventing delirium 

in young people. 
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2.4.5 Protective factors 

The role of protective factors for delirium has hardly been studied in any age group. 

Hypothetically, protective factors might serve to 'buffer' the influence of predisposing 

and/or precipitating factors, thereby raising the individual's threshold for delirium. 

Protective factors are not merely absent risk factors. Protective factors exert their effects 

through dynamic interaction with risk factors to reduce the likelihood of a negative 

outcome. 

Higher educational attainment might serve as such a protective factor for delirium in 

older people. Jones and colleagues (2006) reported the results of two studies that 

indicated that hospitalised elderly patients with low educational attainment were at 

increased risk of delirium. The authors postulated that educational attainment serves as a 

marker of diminished 'cognitive reserve', defined in this instance as 'the degree of 

efficiency with which an individual uses relevant brain networks or cognitive strategies 

to cope with brain injury' (Jones et al., 2(06). 

Other potential markers of 'cognitive reserve' in adults include intelligence and 

occupational achievement. 

A systematic review of the literature was unable to locate any literature addressing the 

subject of protective factors for delirium in children and adolescents. Potential protective 

factors that merit study would include intelligence, level of education, adaptive 

functioning, female gender, caregiver factors and genotype. 

Figure 2.2 illustrates the interaction of predisposing, preCIpItating and potential 

protective factors and their relationship with a hypothetical paediatric delirum 

'threshold' . 
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2.4.6 Pathophysiology 

Hart (1936, p. 747) noted that: 

In discussing at the present time the possible pathogenesis of delirium we have 

therefore to leave the sphere of knowledge and enter that of hypothesis and 

speculation 

Unfortunately, the pathophysiologies or underlying mechanisms of how the 

aforementioned predisposing and precipitating factors interact to produce a delirium 

remain poorly understood in 2008. 

There has been little research into the basic underlying mechanisms of delirium, and 

what research has been done has related almost entirely to adults. In the paragraphs that 

follow I have attempted to summarise current theories as to the pathophysiology of 

delirium and the state of the existing evidence in support of these theories. 

The principal mechanisms hypothesized to underlie the development of delirium are 

neurotransmitter (especially acetylcholine and dopamine) imbalance, inflammatory 

responses, increased blood-brain barrier permeability, hypercortisolism, regional deficits 

in cerebral blood flow and decreased cerebral oxidative metabolism. 

A significant challenge to such research has been the heterogeneity of the delirium 

syndrome itself and the populations in which it is studied (Marcantonio et al., 2006). 

Thus, delirium is a rapidly fluctuating condition that often manifests with extreme 

behavioural dyscontrol in patients who are critically ill. It is therefore not difficult to 

imagine the challenges faced by researchers exploring. for example, the functional 

neuroimaging correlates of delirium. 

Some authors have argued that, as a disorder resulting from a wide variety of underlying 

etiologies and yet having a largely stereotyped 'core' presentation, delirium may be the 

result of a 'final common neural pathway' (Trzepacz et aI., 2004). This final common 
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pathophysiologic pathway has been hypothesized to be associated with a state of relative 

or absolute low cholinergic and high dopaminergic neurotransmitter imbalance 

(Trzepacz, 2004). Other authors, however, have suggested that a single dopamine­

acetylcholine imbalance hypothesis is oversimplistic and does not adequately account 

for the two opposite psychomotor presentations of delirium (De Rooijet al., 2(05). 

Extensive evidence supports the role of cholinergic deficiency or 'cholinergic failure' in 

the genesis of delirium (Marcantonio et ai., 2(06). The administration of anticholinergic 

drugs has been robustly associated with delirium in adults, and serum anticholinergic 

activity has been reported as being raised in adult patients with delirium, correlating 

with delirium severity, and improving with resolution of the delirium (Marcantonio et 

al., 2006). Epidemiologic studies have shown that adult patients with a higher 

'anticholinergic burden' of their drug regimes are at higher risk of delirium (Han et al., 

2(01). Physostigmine has the ability to reverse delirium associated with anticholinergic 

toxicity (Stem, 1983), and there is a suggestion that the cholinesterase inhibiting drugs 

may be of benefit in delirium, even in cases where the delirium is not related to the 

administration of anticholinergic drugs (Inouye, 2006). Centrally acting anticholinergic 

drugs have also been shown to produce electroencephalographic slowing similar to that 

produced in patients with delirium (Sloan et al., 1992). In addition, several medical 

conditions associated with delirium, such as hypoxia, hypoglycemia and thiamine 

deficiency may reduce acetylcholine by affecting the oxidative metabolism of glucose 

and the production of acetyl coenzyme A, the rate-limiting step for acetylcholine 

synthesis (Trzepacz et al., 2004). Opioid analgesics, the post-operative state, and 

traumatic brain injury have also all been associated with decreased cholinergic activity 

(Trzepacz et ai., 2004). 

Dopaminergic excess also appears to playa role in the emergence of delirium in adults. 

Increased dopamine activity may in fact occur as a result of reduced cholinergic activity, 

and delirium may arise as a relative imbalance of these two interacting neurotransmitter 

systems, rather than an absolute deficiency or excess of either of these two 

neurotransmitters (Trzepacz et al., 2004). Hypoxia, for example, results in the increased 

release of dopamine in addition to reducing acetylcholine (Trzepacz et aI., 2004). 
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Dopaminergic drugs and drugs which enhance dopamine release (e.g cocaine) have been 

associated with delirium in adults (Wetli et aI., 1996) and children (Mott et aI., 1994). 

Antidopaminergic agents like the antipsychotic medications are extensively used to treat 

delirium in adult patients. 

Alterations in other neurotransmitters, including norepinephrine, serotonin, gamma­

amino butyric acid, glutamate and melatonin have all been implicated in adult delirium. 

However, the evidence supporting their role is substantially less than that supporting the 

role of cholinergic deficiency and dopaminergic excess (Marcantonio et aI., 2006; 

Inouye, 2006). However, it has been suggested that alterations in these neurotransmitters 

may exert their influence through interaction with the hypothesized final common 

pathway of acetylcholine: dopamine imbalance (Inouye, 2006). 

The body's inflammatory responses may also play a role in the genesis of delirium. 

Delirium is common in a variety of systemic inflammatory states, including infections, 

the post-operative state, cancer, and autoimmune conditions. Inflammation leads to a 

breakdown in the blood-brain barrier in addition to decreasing cholinergic transmission 

(Marcantonio et al., 2006). A variety of inflammatory markers or cytokines, including 

interleukin -1, interleukin-2, interleukin-6, tumour necrosis factor, and interferon have 

also been implicated in the pathogenesis of delirium, possibly by increasing the 

permeability of the blood-brain barrier (Inouye, 2006). The brain responds to systemic 

infection and extensive injury with an inflammatory response of its own, releasing a 

variety of cytokines. This local inflammatory response is thought to alter patterns of 

neuronal activity, possibly resulting in the symptoms and signs of delirium 

(Pandharipande et al., 2005). 

Hypercortisolism associated with chronic stress has also been implicated in delirium 

pathophysiology. Elevated cortisol levels have been associated with delirium in 

Cushing's disease and high dose steroid treatment (Marcantonio et aI., 2006). 

Other researchers have used a variety of neuroimaging techniques in attempt to elucidate 

underlying mechanisms of delirium in adult patients. Neuroimaging studies in adult 

123 



patients with delirium provide evidence of generalised disruption in higher cortical 

function, with dysfunction in the bilateral or right prefrontal cortex, subcortical 

structures, thalamus, basal ganglia, frontal and temporoparietal cortex, fusiform cortex, 

and lingual gyri, particularly on the non-dominant side (Inouye, 2006). The right 

posterior parietal cortex is crucially involved in sustained attention and attention to the 

environment (Trzepacz et ai., 2004), and both are impaired in delirium. Alsop and 

colleagues (2006) have reviewed the role of neuroimaging in elucidating the 

pathophysiology of delirium in adult patients, including data from 18 Single Photon 

Emission Computer Tomography (SPECT) studies of delirium in adults. In general, 

delirium has been associated with decreased cerebral blood flow, which usually returns 

to normal following symptom resolution. Regional deficits in blood flow have also been 

reported, most commonly in the frontal and parietal regions. 

In the absence of existing gold standard tests for identifying delirium, Marcantonio and 

colleagues (2006) have reviewed the adult literature relating to possible serum 

'biomarkers' for delirium, including the apolipoprotein E4 allele (APOE4), the A9 allele 

of the dopamine transporter, serum anticholinergic activity, serum amino acids, 

melatonin, cytokines and hypercortisolism. As has already been mentioned, genetic 

factors may play a role in the vulnerability to delirium, although the mechanisms by 

which this enhanced genetic vulnerability might come about have not been explored. 

As already discussed, several recent lines of evidence have converged in blurring the 

traditional boundaries between dementia and delirium. One such line of evidence 

suggests that delirium and dementia might share underlying pathogenic mechanisms, 

including decreased cerebral oxidative metabolism, cholinergic deficiency, and 

inflammation (Inouye and Ferrucci, 2006). For example, general anaesthesia has been 

identified as an important risk factor for both post-operative delirium and more subtle 

but enduring forms of post-operative cognitive dysfunction (Xie et al., 2006). Beta­

amyloid protein generation and accumulation are one of the hallmarks of Alzheimer's 

dementia, and increasing evidence suggests that cellular apoptosis (programmed cell 

death) may also play an important role (Xie et al., 2006). Xie and colleagues (2006) 

recently demonstrated that the inhalational anaesthetic, isoflurane, had the ability to 
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increase levels of beta-amyloid, increase its fibrillar aggregation, and cause apoptosis. 

These authors suggested that their results provided a 'plausible and direct link' between 

the pathogenesis of dementia and delirium. They hypothesized that beta-amyloid 

neurotoxicity, at least in the setting of anaesthesia, might be responsible for delirium and 

its more durable cognitve sequelae, in much the same way as these mechanisms have 

been shown to be involved in the pathogenesis of Alzheimer's dementia. 

In summary, the literature relating to the pathophysiology of delirium in adults 

highlights the role of neurotransmitter imbalance (principally of acetyl choline and 

dopamine), enhanced blood-brain barrier penneability, local brain inflammatory 

responses, hypercortisolism, regional deficits in cerebral blood flow (principally in the 

frontal and parietal cortices) and cerebral oxidative metabolism. Beta-amyloid toxicity 

and cellular apoptosis may also play a role. Some of these mechanisms, particularly 

inflammation, beta-amyloid neurtoxicity, apoptosis, cholinergic failure and decreased 

cerebral oxidative metabolism may underlie a spectrum of cognitive disorders ranging 

from delirium to dementia. 

By comparison, the literature addressing underlying mechanisms of delirium in children 

and adolescents is very limited. 

The literature relating to child and adolescent delirium indirectly supports the role of low 

cholinergic activity in the etiology of the disorder. A number of authors have described 

the occurrence of delirium in children and adolescents in the context of anticholinergic 

toxicity, as already described. Prugh and colleagues (1980) have provided a detailed 

account of an episode of delirium in a 7-year-old boy with atropine intoxication 

associated with reversible EEG slowing. Paediatric delirium as a result of 

anticholinergic toxicity has also been described in published case reports by: Richardson 

et al. (2000), Garza et al. (2000), Kurzbaum et al. (2001), and Beno et al. (2004). 

Flacker and Lipsitz (1999) demonstrated increased serum anticholinergic activity in 

elderly patients with fever. There is a growing body of literature describing delirium in 

children and adolescents associated with pyrexial illness, and a number of authors have 
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suggested that paediatric patients may be particularly prone to delirium in the context of 

fever (Williams, 2007). This relationship may at least partially be mediated through 

increased anticholinergic activity during febrile illness. 

Kamik and colleagues (2007) have recently presented an intriguing hypothesis in 

relating two contrasting case reports of a 16-year-old girl with hypoactive/mixed 

delirium and a 14-year-old girl with hyperactive delirium. The authors postulated two 

major pathways to delirium. Firstly, they postulated a high dopaminergic pathway 

leading to aggressive, agitated hyperactive delirium, and drew parallels with the positive 

symptoms of schizophrenia in this regard. In contrast, they postulated a low or normal 

dopaminergic state associated with a cholinergic dysregulation pathway to account for 

hypoactive/mixed delirium. The authors drew on clinical experience, their 

dopaminergic/cholinergic imbalance hypothesis, and the differing pharmacokinetics of 

haloperidol and risperidone in suggesting that hyperactive delirium and 

hypoactive/mixed delirium might respond better to haloperidol and risperidone 

respectively. 

2.4.7 Synthesis 

I have attempted to illustrate the pathways to and mechanisms of delirium in children 

and adolescents in the form of a tree (Figure 2.2). This model is derived from both my 

systematic review of the literature relating to delirium in children and adolescents, and 

my own clinical experiences. The highest, smallest branches of the 'delirium tree' 

represent the most distal influences, namely predisposing factors and potentially, 

protective factors. These distal influences interact with more proximal ones, namely 

precipitating factors, represented in the figure as the larger, lower branches of the tree. In 

addition, protective factors could conceivably interact with predisposing factors to 

reduce the likelihood of delirium. Distal and proximal influences reach a confluence in 

the main boughs of the delirium tree, which represent both the main hypothesized 

pathophysiologic mechanisms of delirium and the main neural circuits involved. These 

main boughs then combine to represent the hypothesized final common pathway of 

relative or absolute acetylchoine: dopamine imbalance, which Paula Trzepacz 
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symbolically represented with a funnel (Trzepacz et al. 2004), but which I have chosen 

to represent with the trunk: of the 'delirium tree'. At a certain point (represented by the 

ground), a patient with a sufficient loading of predisposing and precipitating factors 

(unbuffered or insufficiently buffered by protective factors), crosses a threshold into 

subclinical or 'emerging' delirium. Further progression along this path (represented by 

the roots of the tree) can result in this same patient crossing progressively 'deeper' 

thresholds into clinical delirium, then stupor, and ultimately coma. 

I have represented delirium itself in this figure as a bidimensional spectrum disorder. 

The first spectrum (represented by the different 'soil' depths) is reminiscent of Trzepacz 

et aI's hypothesized 'continuum of consciousness' spectrum, in which delirium is 

represented as a zone between alert/awake and stupor (Trzepacz et al., 2004). The 

second dimension is that of psychomotor activity, which I have chosen to represent as a 

dimension rather than the traditionally discrete subtypes of hypoactive, mixed and 

hyperactive. In this way a patient may move fluidly from hypoactive to hyperactive 

delirium, and from relative lucidity to subclinical delirium, delirium, stupor and back 

again. This dynamic spectrum concept is much closer to my own clinical experience 

with children and adolescents with delirium than the concept of relatively discrete 

subtypes. 
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2.4.8 Comparative Phenomenology: Does delirium in chlldhood 

present like delirium in adulthood? 

This question is clearly of crucial importance. If it could be shown that delirium in 

childhood presents with similar manifestations as delirium in adulthood, this would then 

lend support to the current practice of using unadjusted DSM-N-TR diagnostic criteria 

regardless of developmental age. On the other hand, if it could be shown that delirium in 

children presents with very different clinical manifestations when compared to adults, 

this would seriously cast doubt on the validity of applying current unadjusted diagnostic 

criteria to this age group. 

Turkel, Trzepacz and Tavare (2006) addressed this important issue using a MEDLINE 

literature review to identify articles on delirium from 1966 to 2003 which included 

specific descriptions of the frequency of individual symptoms associated with delirium 

in both adult and paediatric patients. Among the 2455 articles found, only 10 articles, 

with a total of 968 adult subjects, were identified that actually listed rates of symptoms 

associated with delirium. Only 4 studies were identified that directly or indirectly 

addressed the clinical features of delirium amongst children and adolescents (Twkel and 

Tavare, 2003; Prugh et ai., 1980; Jones et ai., 1992; Brown et ai., 1996). Only one of 

these (Turkel and Tavare, 2003), systematically described symptoms of delirium in 84 

children and adolescents (mean age 10.4 years) diagnosed with DSM-Ill-R delirium, and 

was thus the only study relating to delirium in children and adolescents that was 

included in the review. The results across the adult studies were averaged, and then 

compared to the results reported in the single child and adolescent study. The authors 

reported that using this strategy, impaired alertness, apathy, anxiety, disorientation, and 

hallucinations all occurred with similar rates in children and adults. Hallucinations were 

reported in 43% of children and adolescents, and ranged from 22% to 55% in seven 

adult studies, with a combined rate of 29%. About half of adult studies reported on rates 

of impaired orientation, with a combined rate of 76%. A similar rate of 77% was 

reported in the Turkel and Tavare (2003) study of children and adolescents. Impaired 

alertness (or clouded consciousness) had a combined rate of 75% in adult studies, and 

was not significantly different from the child and adolescent rate. The authors made 
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particular note of the fact that only 4 studies of delirium in adults reported rates of 

impaired attention, despite this being a core diagnostic criterion for delirium. Children 

and adults had equal rates of anxiety (61 %), however, children were significantly more 

likely to have irritable mood (86%) or labile affect (79%) compared with adults 

(combined rates of 50% and 32% respectively). Adults were significantly more likely to 

have impaired memory, depressed mood, speech disturbance, delusions and paranoia 

documented than children and adolescents. No cases of speech disturbance, paranoia or 

delusions were noted in Turkel and Tavare's child and adolescent series. In contrast, 

children and adolescents were significantly more likely to have evidence of sleep-wake 

cycle disturbance (combined adult rate 53%; paediatric rate 98%), fluctuation of 

symptoms (combined adult rate 60%; paediatric rate 100%), agitation (combined adult 

rate 44%; paediatric rate 69%) and 'confusion' documented, in addition to the higher 

rates of irritability and affective lability already mentioned above. 

Turkel and colleagues (2006) concluded, while acknowledging the dearth of literature 

relating to the phenomenology of delirium in both adults and children, that the same 

symptoms of delirium appeared to occur in adults and children. They suggested that this 

data, although limited, supported the clinical practice of making a diagnosis of delirium 

based on DSM criteria in patients of any age. They also suggested that any differences 

apparent in the reported rates of different symptoms of delirium between children and 

adults might well reflect observer bias or underreporting of symptoms by different 

authors due to the underuse of structured or standardised instruments. 

Since the review of Turkel and colleagues (2006) that compared symptom rates between 

children and adults with delirium, Meagher and colleagues (2007) have published a 

prospective, cross-sectional study of delirium symptoms and cognitive performance 

amongst 100 consecutive adult cases of delirium referred from a palliative care inpatient 

service. This study provides a useful comparison (See Table 2.6) to the rates of 

symptoms reported by Turkel and Tavare (2006). Each case was assessed using the 

Delirium Rating Scale - Revised- 98 (DRS-R-98; Trzepacz et al., 2001) and the 

Cognitive Test for Delirium (CTD; Hart et al., 1996). The mean age of the cases with 

delirium only (as opposed to those with delirium plus dementia) was 68.7 years. In this 
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study, inattention was present in 97%, and other cognitive deficits were also common 

(76%- 89%), with disorientation being the least common. Twenty-four percent had no 

evidence of disorientation present at any level of severity, similar to the findings of 

Turkel and Tavare (2006) in which no evidence of disorientation was documented in 

23% of children and adolescents with delirium. This is a cause for concern, for (as noted 

by Meagher et al., 2(07) many non-psychiatric physicians rely on bedside tests of 

orientation to time, place and person as their principal mental status examination. Sleep 

disturbance was noted in 97% of adult cases, motor agitation in 62%, and perceptual 

disturbances and hallucinations in 50%. These rates in adult patients with delirium are 

more similar to the paediatric rates reported by Turkel and Tavare (2006): 98%; 69%; 

and 43% respectively. 

Thus, the difference in symptom frequencies apparent from Turkel, Trzepacz, and 

Tavare's literature review (2006) between adult and children/adolescents may well 

reflect methodological differences rather than dissimilarities in phenomenology. When 

assessed using structured rating instruments, the differences between adult and 

childhood presentations of delirium appear even less impressive (Table 2.6). 

However, Leentjens and colleagues (2008) recently reported the first study designed to 

directly compare the phenomenology of delirium in children with that in adult and 

geriatric patients, once again using delirium rating instruments that have only been 

thoroughly validated in adults. The authors compared Delirium Rating Scale (DRS) 

scores for 46 children (mean age 8.3 years) admitted to a Paediatric Intensive Care Unit 

(PICU) with DSM-IV delirium, with DRS scores for 49 adult (mean age 55.4 years) and 

70 geriatric (mean age 76.2 years) patients with delirium occurring in a palliative care 

unit. The authors suggested that their findings indicated that although the range of 

symptoms in all 3 groups was similar, delirium in severely ill children was characterised 

by a distinct course and symptom profile. Specifically, childhood delirium had a more 

acute onset, less fluctuating course, with less sleep-wake disturbance. Hallucinations, 

delusions, agitation and lability of mood were more severe in children with delirium, 

while the cognitive deficits were less severe. The authors concurred with Turkel and 

colleagues (2006) in finding a similar range of symptoms of delirium regardless of age. 
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However, the authors contrasted some of their findings with those of Turkel and 

colleagues (2006) in relation to comparative phenomenology. 

Whereas Turkel and colleagues (2006) noted more severe symptom fluctuation and 

sleep-wake disturbances, Leentjens and colleagues (2008) noted these features to be less 

common than in their adult and elderly counterparts. However, Leentjens and colleagues 

(2008) made the point that, being a PICU sample, many of their delirious children would 

have been sedated with opioids and benzodiazepines, which may well have confounded 

this issue. It is worth noting that the adult and geriatric patients with whom the 

psychiatrically-referred PICU delirious children were compared were screened for 

delirium in a palliative care setting. Additionally, however, Leentjens and colleagues 

found delusions to be more severe in children and adolescents than in adults, instead of 

less severe as was reported by Turkel and colleagues (2006). Possibly this may also 

relate to the fact that.children with delirium were patients who were referred for a 

psychiatric consultation, rather than screened for delirium. Psychotic symptoms are a 

common reason for referral of patients with delirium, and this may have biased the 

results. 

In addition, the systematic literature review of delirium in children and adolescents 

identified 65 published case reports of delirium/probable delirium in children and 

adolescents between 1980 and 10 July 2008. These cases are generally reported without 

the use of structured instruments, and as a result the terms used to describe signs and 

symptoms of delirium vary widely across reports. In addition, many case reports use 

tenns that are vague and poorly defined - 'confusion' being a common example. 

However, by combining these individual case reports into a 'series' it is possible to 

describe the frequency of symptoms and signs of delirium amongst cases that are 

selected for publication. There is clearly an inherent observer, reporting and/or 

publication bias that needs to be considered when combining these reports. These cases 

are bound to reflect the more severe and dramatic clinical presentations of delirium. 

Published case reports of delirium in this age group often describe cases of delirium 

caused by single, often reversible, and frequently 'exotic' precipitants, and so 

generalisability may be limited. There may, however, still be value in documenting the 
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frequency of reported features of delirium in this 'series', although it may tell us more 

about what clinicians notice and look for in young people presenting with delirium than 

about the true frequency of these features in the disorder. The study reported by Turkel 

and Tavare (2003), being a retrospective chart review of cases assessed without the use 

of standardised instruments, may also potentially suffer from this limitation. Given this 

cautionary note regarding the interpretation of these findings, the frequency of 

symptoms and signs of delirium amongst cases published as individual case reports is as 

follows: disorientation (51%); agitation (41%); 'confusion' (41%); somnolence / 

decreased level of consciousness (34%); hallucinations (30%); disorganised speech / 

thinking (30%); memory impairment (24%); inattention (22%); aggression (17%); 

apathy/psychomotor retardation (15%); disorganised/purposeless behaviour (11 %); fear 

(9%); inconsolability (9%); sleep disturbanc .. (4%); paranoia (3%) and delusions (2%). 

In comparison to the findings from the studies already described these findings are 

notable for the relatively high rates of impairment in orientation and memory, and also 

of disorganised speech/thinking. If, however, as Meagher and colleagues suggested, 

clinicians rely more heavily on bedside tests of orientation (and possibly short-term 

memory) than on tests of attention and vigilance, these findings are then less surprising. 

Clinicians relying heavily on bedside tests of orientation to place, person, and time and 

recent memory, rather than on tests assessing the more consistent and core diagnostic 

feature of inattention, are likely to miss or misdiagnose many cases of delirium, 

particularly amongst youth. 

Table 2.6 compares reported symptom rates between adults (Meagher et aI., 2007 and 

Turkel et al., 2(06) and children and adolescents (Turkel et aI., 2006, and the 65 case 

reports identified by the systematic literature review). Note that the recent study by 

Leentjens and colleagues (2008) has not been included in Table 2.6, as the authors have 

compared severity of symptoms as rated by the Delirium Rating Scale between children, 

adults and the elderly, rather than symptom percentages. 
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Table 2.6 Comparing delirium symptom rates between adults, 
and children and adolescents 

Adult Adult Ckildand Ckildand 
Meagher et aL Turkel et aL adolescent adolescent 
(2007) (2006) Turkel et ai. (Published 

(2006) case reports) 
n=l00 (%) n=84 (%) n=84 (%) n=65 (%) 

Impaired attention 97 65 100 22 

Impaired 76 76 77 51 
orientation 

Impaired memory 88 84 52 24 

Speech 54 48 0 30 
disturbance 

Delusions 31 26 0 2 

Hallucinations Any severity 29 43 30 
50 

Hallucinations 
and perceptual Mod. or severe 
disturbances 26 

Agitation 62 44 69 41 

Apathy! 62 59 68 15 
Retardation 

Sleep-wake 97 53 98 4 
disturbance 

Fluctuation of 60 100 
symptoms 

Anxiety 61 61 11 

Depressed mood 52 0 0 

Irritable mood 50 86 2 

Labile affect 53 32 79 4 
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Additional features of delirium in children that are commonly seen but rarely reported 

are developmental regression (Prugh et al., 1980; Schieveld et al., 2005) with loss of 

previously acquired skills, and loss of the caretaker's ability to console the distressed 

child, and diminished eye contact with the usual caretaker (Schieveld et al., 2005; Sikich 

et aI., 2004). 

Schieveld and colleagues (2007) have cautioned that there are accumulating indications 

that delirium in the paediatric age group may be subtle in presentation. These authors 

have suggested that adhering too closely to DSM-IV -TR criteria for adult delirium may 

result in underdiagnosis, particularly in the setting of paediatric intensive care, and that 

delirium in this context may be dominated by more subtle signs like a reduction of 

awareness of the caregiver, purposeless actions, and inconsolability. Subtle qualitative 

changes only apparent to the child's parents or other usual carers may be one the 

strongest indicators of delirium in very young children. A parent's comment that 'This is 

not my child anymore' (Schieveld et aI. 2007) should be taken very seriously, and 

trigger a careful search for other subtle indicators of altered consciousness. 

In summary, the systematic review of delirium in children and adolescents identified a 

number of articles addressing the issue of whether delirium in children manifests in the 

same way as it does in adults. Indeed, this aspect of delirium in youth has perhaps 

received more attention than any other aspect. As mentioned, this issue is extremely 

important, as it relates very closely to the question as to whether unmodified DSM-IV­

TR criteria can in fact be validly and reliably applied to children. 

Recent work by Turkel and colleagues (2006) and Leentjens and colleagues (2008) 

suggest that hallucinations, agitation and affect lability are consistently identified more 

commonly amongst children with delirium when compared with adults with delirium, 

suggesting either a different delirium symptom profile, or, that there is a higher rate of 

underrecognition of mixedJhypoactive forms of delirium in children. 
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The data in relation to other symptoms of delirium is inconsistent Turkel and 

colleagues' (2006) literature review reported that sleep-wake disturbance and fluctuation 

of symptoms were more frequent in children and adolescents with delirium, whereas 

these two features of delirium are reported as being less frequent in children and 

adolescents by Leentjens and colleagues (2008). As already stated, however, this 

discrepancy may be due to different study populations. In particular, the children with 

delirium in a PleU setting described by Leentjens and colleagues (2008) are more likely 

to have been prescribed opioid and benzodiazepine medications, which may have 

reduced the frequency of sleep-wake disturbance and fluctuation of symptoms in their 

sample. 

In addition, as has already been noted, when one compares the symptom rates in 

children and adolescents with delirium reported by Turkel and colleagues (2006) in their 

literature review with the rates in adult patients with delirium more recently reported by 

Meagher and colleagues (2007) the differences become less pronounced. Specifically, 

differences in the rates of hallucinations, agitation, sleep-wake disturbance and affect 

lability between children and adults become less prominent. The study by Meagher and 

colleagues (2007) was a large, prospective, methodologically robust study specifically 

designed to capture symptom rates in adult patients with delirium, and so it may in fact 

be more valid to compare the rates reported by Turkel and Tavare (2003) for children 

and adolescents with the adult rates reported in this study. 

However, all of the existing studies relating to this crucial issue have utilised 

operationalised diagnostic criteria and rating instruments that were designed for use in 

adults. The 'true' validity, sensitivity, specificity and reliability of existing diagnostic 

criteria and delirium rating instruments in children remain unknown. 

Two additional features of delirium in children and adolescents were identified by the 

systematic literature review. Developmental regression with transient loss of previously 

acquired skills, and the inability of a usual carer to console the child have been 

suggested as relatively unique features of delirium in children and adolescents. 
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In conclusion, the results of the systematic review of the literature relating to delirium in 

children and adolescents suggest that a similar range of symptoms of delirium occur in 

children and adolescents as occur in their adult and geriatric counterparts. The symptom 

profile for delirium in children and adolescents is more similar than it is different to 

delirium in adult and geriatric patients. Where differences in symptom rates are 

apparent, however, these differences are relatively small, particularly when one takes 

methodological and study population differences into account. 

The most robust difference in reported symptom rates would seem to be a higher rate of 

hallucinations and agitation in children and adolescents when compared to adult and 

elderly patients. This is significant, as hallucinations and behavioural disturbance are the 

common triggers for referral of young people with delirium to psychiatric services. If 

this difference were genuine, it could help to explain the anecdotal impressions of a 

number of authors that delirium is more common in children. Could it be that the 

particular symptom profile of delirium in children results in a higher rate of detection 

and a lower threshold for referral to psychiatric services? 

Despite these differences in reported symptom frequencies and the additional, relatively 

unique aspects of delirium in children and adolescents, the published literature to date 

appears to support the applicability of unmodified DSM-IV-TR criteria for making the 

diagnosis of delirium in all age groups. However, despite a degree of face validity, what 

the above-mentioned literature tells us little about is how the DSM-IV-TR symptoms of 

delirium in children and adolescents are actually elicited (reflecting clinical utility), and 

how reliable, sensitive, and specific DSM-IV-TR criteria are when applied to children 

with delirium .. Could it be that Turkel and colleagues (2006) finding of less prominent 

speech disturbance and a lower frequency of delusions in children, and Leentjens and 

colleagues (2008) finding of less cognitive deficits in children, are an artifact of these 

symptoms simply being both more difficult to elicit and more difficult to distinguish 

from nonnality in children? If this is true, at the very least we might expect the DSM­

IV -TR diagnostic criteria for delirium to have a lower sensitivity in children, and 

potentially, lower reliability. 
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The issue of how symptoms of delirium might be elicited in children is addressed in 

some detail in both the 'Clinical assessment' section of the Systematic Review (2.4.13) 

and the 'Diagnostic assessment process' section of the Case Series (3.5.5). 

2.4.9 Clinical subtypes of delirium 

Upowski (1983) was the fIrst modem author to classify delirium and describe the now 

commonly recognised three subtypes, characterised on the basis of psychomotor activity 

and responsiveness, namely the hyperactive, hypoactive, and mixed subtypes of 

delirium. However, even in 1965, Henry and Mann recognised a 'quiet' and a 'violent' 

delirium. 

The hyperactive delirious patient confonns more closely to the stereotype of the 

delirious patient and presents with heightened stimulus responsiveness, increased motor 

activity, hypervigilance, excitability and often hallucinations and delusions. In contrast, 

the patient with a hypoactive delirium presents with diminished responsiveness and 

reduced motor activity. They are often lethargic and somnolent with slow speech, and 

diminished alertness and awareness. They commonly appear sedated. The third variant, 

mixed delirium, involves behaviour that fluctuates between the two extremes within an 

episode of delirium (Liptzin and Levkoff, 1992). 

The classifIcation of delirium into these three subtypes has been the subject of several 

studies of adult and particularly elderly patients with delirium (Upowski, 1989; Ross et 

ai., 1991; Kobayashi et aI., 1992; Meagher et aI., 1998; O'Keefe and Lavan, 1999; 

Camus et aI., 2000a; 2OOOb; Meagher et al., 2000; De Rooij et ai., 2005; 2006; Forrest et 

aI., 2(07). It has been postulated that the different subtypes of delirium may reflect 

different underlying etiological and pathogenic pathways, different outcomes, and that 

different treatment strategies might need to be adopted for the different subtypes of 

delirium (Trzepacz and Dew, 1995; Sandberg et al., 1999; Meagher et ai., 2000; Kamik 

et aI., 2007). 
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In the paragraphs to follow I will first attempt to summarise the recent contributions to 

the adult deliriwn literature in relation to deliriwn subtypes and their significance. 

Secondly, I will describe the literature identified by the systematic review of child and 

adolescent deliriwn that addresses delirium subtypes in this age group. 

Researchers working in the field of adult deliriwn have shown that the hyperalert­

hyperactive subtype of deliriwn, reminiscent of the familiar stereotype of the patient 

with delirium tremens, is in fact the least common subtype. For example, Uptzin and 

Levkoff (1992) reported the mixed variant to be the most prevalent (52%), followed by 

the hypo alert-hypoactive variant (19%), with the least prevalent being the hyperalert­

hyperactive variant (15%). Similarly, Sandberg and colleagues (1999) reported the 

mixed variant as being the most prevalent (42%), followed by hypoalert-hypoactive 

(26%), and then hyperalert-hyperactive (22%). Other authors have docwnented a similar 

frequency distribution (Forrest et al., 2007). Spiller and colleagues (2006) have reported 

an even greater predominance (86%) of hypoactive deliriwn amongst adult palliative 

care patients with deliriwn. 

Hypoalert-hypoactive delirious patients are less likely to be recognised as suffering from 

a deliriwn, and may have a worse outcome than patients with the other two subtypes 

(Uptzin and Levkoff, 1992). O'Keefe and Lavan (1999), for example, found that 

hypoactive patients were more likely than delirious patients from other subgroups to 

have longer hospital admissions and to develop pressure sores. Kiely and colleagues 

(2007) reported that hypoactive delirious patients were 1.6 more times likely to die 

during one year follow-up than delirious patients with normal psychomotor activity, 

whereas both the hyperactive and mixed delirious patients had only nonsignificantly 

increased risks of dying. Patients with hypoactive deliriwn also have significantly lower 

scores on commonly used deliriwn rating scales such as the DRS, when compared to 

mixed or hyperactive subtypes (Meagher et al., 2000), which suggests that such rating 

instrwnents might have a lower sensitivity for hypoactive deliriwn. 

The literature relating to differential outcomes between delirium subgroups amongst 

adult patients has not, however, produced consistent findings. Marcantonio et al. (2002) 
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found that, in elderly patients who developed a delirium after acute hip fracture. a purely 

hypoactive subtype was associated with better outcomes in tenns of survival. activities 

of daily living and hospitalisation. 

Only a few studies to date have investigated whether the different delirium subtypes in 

adults benefit from different therapeutic approaches. 

Patients with hyperactive delirium attract more attention from health care workers. and 

are thus more likely to be recognised and receive more active management of 

behavioural disturbances (MinaI et ai .• 2006; Johnson et ai., 1994). Breitbart and 

colleagues (2002), in reporting their study of delirium-related distress in patients and 

their families suggested that the experience of hypoactive delirium is as distressing as in 

the hyperactive and mixed SUbtypes. This finding runs contrary to the popularly held 

notion amongst clinicians that hypoactive delirium requires a less active therapeutic 

stance, based on the impression that these patients are somnolent and undistressed. 

There is, however, some evidence to suggest that hypoactive delirium is somewhat iess 

responsive to antipsychotic treatment (platt et ai., 1994; Breitbart et ai., 2002b). 

Some authors have suggested the use of psychostimulant medications like 

methylphenidate in adult patients with hypoactive delirium (Morita et ai., 2000; Keen 

and Brown, 2004), while other authors have cautioned that the use of such agents should 

be avoided in delirious patients with hallucinations and delusions due to the potential 

risk of exacerbating these psychotic symptoms (Lawlor et ai., 2000). 

Mittal and colleagues (2006) reported that hyperactive adults with delirium were more 

likely to be referred to psychiatry. Having been referred to psychiatric services, these 

hyperactive delirious patients were then more likely to be prescribed any psychotropic 

medications, and specifically more likely to be prescribed atypical antipsychotics and 

benzodiazepines. They were also more likely to have higher in-hospital mortality, 

perhaps reflecting greater severity of physical illness. 
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In summary, the adult literature addressing delirium subtypes challenges the popular 

stereotype of hyperactive delirium, suggesting in fact that this presentation is the least 

common manifestation of delirium. The literature suggests that the hypoactive subtype 

of delirium is at least as clinically significant as its hyperactive counterpart. In fact, the 

bulk: of the literature suggests that the hypoactive subtype of delirium in adults may have 

a poorer prognosis in terms of both morbidity and mortality, despite being less 

commonly detected and less actively managed. The adult literature relating to the 

treatment of hypoactive delirium is extremely limited and inconsistent. 

The extent to which the three commonly recognised subtypes of delirium apply equally 

to children and adolescents has been insufficiently researched, and few authors have 

addressed this issue until recently. 

Schieveld and colleagues (2007) reported that only 14 (35%) of their series of 40 

children and adolescents presenting with delirium in the setting of a PleU conformed to 

the hyperactive subtype described in adults. Nine (22.5%) of these 40 patients were 

classified as hypoactive, while the remaining 17 (42.5%) patients were classified as 

having a subsyndromal 'emerging delirium'. Patients with 'emerging' delirium were 

characterised by anxiety, moaning, and/or restlessness accompanied by disturbances of 

consciousness and cognition. The authors noted that the different forms were not always 

clear-cut and that some cases fluctuated markedly over time. The authors also 

commented that the relatively high rate of hyperactive patients in their series might 

reflect a referral bias in that psychiatric consultation may have been more readily 

requested in agitated and disruptive patients. 

As already described, Kamik and colleagues (2007), have recently reported two 

contrasted case reports of hypoactive/mixed and hyperactive delirium in two female 

adolescents, and suggested that these two presentations might respond differentially to 

risperidone and haloperidol, with the hyperactive variant responding better to 

haloperidol, and the hypoactive variant responding better to risperidone. The authors 

proposed a model whereby hyperactive delirium originates from a hyperdopaminergic 

state, with features reminiscent of the positive features of schizophrenia. whereas, in 
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contrast, the hypoactive/mixed subtype of delirium is hypothesized to originate from a 

low or nonnal dopaminergic state. Risperidone is suggested as being more beneficial in 

the hypoactive/mixed subtype owing to its ability to increase dopamine levels in the 

prefrontal areas of the cortex. 

Schieveld (2008), however, suggests that Karnik and colleagues' (2007) dichotomy is an 

oversimplification of what in the reality of clinical practice is 'a fonn (of delirium) with 

a frequently changing presentation: from hyperactive to hypoactive, from clinical to 

subclinical, and from delirium to nonnal, and then back again' . 

The use of methylphenidate or other psychostimulants in the treatment of paediatric 

patients presenting with hypoactive delirium has, to the best of my knowledge, not been 

described. 

In summary, the systematic review of delirium in children and adolescents identified 

very few authors that have addressed different subtypes of delirium in this age group. 

The study by Schieveld and colleagues (2007) does, however, support the adult literature 

in finding hyperactive delirium not to be the most common presentation of delirium 

amongst children and adolescents. The generalisability of this finding to children and 

adolescents with delirium occurring outside of PIeu is uncertain. The model proposed 

by Karnik and colleagues (2007) is intriguing, and certainly merits further study. 

2.4.10 Referral patterns, underdetection and misdiagnosis 

Despite the high morbidity, mortality, and economic burden associated with this 

disorder, an estimated 32% to 67% of cases of delirium go unrecognised on adult 

general-medical units (Mittal et ai., 2006). 

Non-detection of delirium in adult patients in emergency department settings has been 

associated with a sevenfold increased hazard for mortality (Young and Inuoye, 2007). 

Detection rates of delirium are lowest in adult patients with the hypoactive subtype 

(Meagher et ai., 2000). 
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Mittal and colleagues (2006) studied the factors associated with referral of 213 adult 

delirious patients to consultation-liaison psychiatry services (Table 2.7). Patients 

referred to psychiatric services (n=I00) tended to be of younger age and were more 

likely to have the hyperactive form of delirium than non-referred patients with delirium 

(n=I00). Patients referred by the primary treatment team were significantly more likely 

to have had their delirium recognised as such by the referring team (50.5% as compared 

to 20.5%). Patients referred to psychiatry services were also more likely to be treated 

assertively with psychotropic medications (82% as compared to 34%). In addition, 

referred patients were more commonly prescribed atypical antipsychotics (50% as 

compared to 20%), conventional antipsychotics (11 % as compared to 6%) and 

benzodiazepines (18% as compared to 7%). Referral of delirious patients to psychiatric 

services was associated with statistically significant lower rates of 1-year 

rehospitalisation on follow-up. Other outcome variables studied, including length of 

hospital stay, I-year mortality, or discharge to nursing home, did not, however, differ 

significantly between referred and non-referred patients. 

In summary, an unsystematic review of the adult delirium literature reveals the 

following in relation to referral patterns, underdetection and misdiagnosis. 

Delirium goes undetected in a large proportion of adult patients with delirium, most 

commonly in patients with the hypoactive subtype. Nondetection of delirium in adult 

patients is associated with a greatly increased risk of mortality. Adult patients with 

hyperactive delirium are more likely to be referred to psychiatry, and to receive the 

correct diagnosis prior to psychiatric referral. When adult patients with delirium are 

referred to psychiatry, they receive more active pharmacotherapy and have certain 

improved outcomes above those who are not referred. 
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Table 2.7 Patterns of referral to psychiatric services amongst adult patients with delirium 

(from Mittal et al., 20(6) 

Age 

Subtype hyperactive 

Subtype not hyperactive 

Delirium recognised as such by refening team 

Prescribed psychotropic medications 

Prescribed atypical antipsychotics 

Prescribed conventional antipsychotics 

Prescribed benzodiazepines 

Outcomes: 

I-year rehospitalisation rate 

Other outcomes: length of hospital stay, I-year 

mortality, discharge to nursing home 

Referred to 

psychiatry 

(n=I00) 

Younger 

(mean = 65 yrs) 

63% 

37% 

50.5% 

82% 

50% 

11% 

18% 

33% 

Not significantly 

different 

Not referred to 

psychiatry 

(n=I00) 

Older 

(mean = 74 yrs) 

15% 

85% 

20.5% 

34% 

6% 

7% 

50% 

The literature relating to delirium in children and adolescents that addresses referral 

patterns, underdetection and misdiagnosis is limited. A number of authors have 

suggested that the rates of detection and misdiagnosis of delirium in children and 
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adolescents may be equally low, or even lower than in adult populations (Schieveld et 

aI., 2007; Trzepacz, 2004; Martini, 2005; Smith et al., 1995). Trzepacz (1996) stated 

that delirium in children and adolescents is underdiagnosed, undertreated and 

misdiagnosed, with its symptoms commonly being misattributed to nonmedical and 

psychosocial causes by paediatric nurses and paediatricians. The relationship between 

delirium subtypes, detection of delirium, misdiagnosis, referral to psychiatric services, 

psychotropic medication use, and outcomes have not been systematically studied among 

children and adolescents. 

In reviewing the published case reports of delirium in this age group identified by the 

systematic literature review, however, certain patterns are apparent. Reports of 

hyperactive delirium greatly exceed the number of reports describing hypoactive 

delirium. It is uncertain whether this reflects true prevalence differences, underdetection 

of hypoactive delirium, or publication bias in favour of hyperactive delirium. However, 

cautious extrapolation from the findings in adult patients would suggest that there is 

more underrecognition in hypoactive patients. Table 2.8 summarises some of the 

patterns apparent in relation to referral or non-referral to psychiatric services amongst 

published case reports of delirium or probable delirium in children and adolescents. 

Patients with delirium who are referred to psychiatric services are more likely to have 

complex, uncertain and multiple possible etiologies which are not rapidly and readily 

amenable to correction, and are less likely to spontaneously resolve. Referred cases are 

also more likely to be of the hyperactive subtype, particularly in association with 

hallucinations, or to be referred from environmental settings with a low 'tolerance' for 

disruptive behavioural problems like the intensive care unit. However, even amongst 

those not referred for psychiatric services, there is a predominance of agitated, disruptive 

or psychotic patients which may reflect underdetection of hypoactive delirium or 

publication bias in favour of hyperactive delirium. Patients referred for psychiatric 

services are also more likely to be treated with psychotropic medication, particularly 

antipsychotics, than those that are managed by paediatricians. 
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Table 2.8 Referral and non-referral to psychiatric services in publisbed case reports of 

cblldren and adolescents with delirium (1980·2008) 

Etiologies 

Spontaneous 

resolution 

Duration 

Setting 

Pbysical illness 

Subtype 

Treatment 

Referred to psychiatry 

Complex multiple causes 

Unlikely 

Persisting 

PICU or general paediatric 
ward 

Multi-system and severe 

Hyperactive - agitated. 
disruptive, psychotic 

More likely to receive 
antipsychotic medication 

Not refelTed to psycbiatry 

Single cause; often toxic (and 
'exotic'), idiosyncratic drug 
reactions 

Likely 

Brief 

Accident and Emergency or 
Anaesthetic recovery room 

Less severe 

Similar bias towards hyperactive 

More likely to be treated 
conservatively 

In summary, the limited existing literature relating to deliriwn amongst children and 

adolescents suggests that those referred to consultation-liaison psychiatry services 

represent a subgroup of patients whose deliriwn is more complex in etiology, more 

difficult to treat by simply reversing or removing the underlying precipitant, and more 

likely to be persistent. 

2.4.11 Course and reversibility 

Evidence has gradually accumulated in adults to support the notion of delirium as a 

disorder with potentially persistent cognitive deficits long after the more dramatic 

behavioural and perceptual disturbances have resolved (Jackson et aI., 2004; Hopkins et 

ai., 2006). 

146 



The existence of persisting cognitive deficits following apparent resolution of delirium 

in adults is less controversial than the meaning of this association. Many authors 

interpret persisting cognitive deficits as being evidence of pre-delirium 'diminished 

cognitive reserve' or preexisting dementia that has been 'unmasked' by the delirium. 

Preexisting dementia may go unnoticed prior to the episode of delirium, and only be 

detected once the delirium has resolved. 

The nature of the relationship between delirium and longer-term cognitive impairment 

remains uncertain. Some authors have suggested that persisting impairments might 

reflect neuronal damage resulting from the delirium episode itself (Levkoff et aI., 1992) 

in much the same way as other authors have hypothesized that psychosis in the early 

phases of schizophrenia may in some way be directly toxic to the brain (McGlashan, 

2(06). Delirium may directly result in damage to certain brain areas, particularly the 

subcortical regions, limbic structures, prefrontal and parietal cortex (Hopkins et aI., 

2006). 

Thus, the traditional simple dichotomy between delirium and dementia has increasingly 

been challenged, with emerging evidence suggesting substantial overlap between the 

two conditions (Inouye, 2006; Young and Inouye, 2007). 

A systematic review of the literature of delirium in children and adolescents identified 

limited data relating to the temporal course of delirium in children and adolescents. 

Following the pattern described in adult patients with delirium, existing data seems to 

suggest that in terms of onset, symptom fluctuation, and worsening at night, delirium in 

younger patients is also characterised by acute onset, marked fluctuation and nocturnal 

exacerbation. Turkel and Tavare (2003), in their retrospective chart review of 84 cases 

referred to a consultation-liaison psychiatry service, found exacerbation at night and 

affective lability to occur in 86% and 82% of children respectively. Martini (2004), in an 

overview entitled 'Delirium in the Paediatric Emergency Department', emphasized that 

the characteristically fluctuating course of delirium, with lucid intervals followed by 

periods of confusion, might lead to missed diagnosis or misdiagnosis in children. 

Martini (2004) suggested that the correct diagnosis of delirium in children may well 
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depend on the timing of the assessment. Whilst stressing the acute onset in the majority, 

Martini also acknowledged that occasional paediatric patients may experience a gradual 

onset of symptoms, with initial complaints of sleeplessness and nightmares. Schieveld et 

al. (2007) described the difficulties encountered in allocating a subtype to cases of 

paediatric delirium in an intensive care unit setting in view of the dramatic fluctuations 

between subtypes in an individual patient over the course of a single episode of delirium. 

Schieveld et al. (2007) also bemoaned the lack of studies addressing the natural course 

of delirium in childhood and the potential for misclassification of treated patients who 

have spontaneously resolved as 'responders'. 

Very few authors have addressed the possibility of residual, persisting cognitive deficits 

in children and adolescents following resolution of an episode of delirium. Such deficits 

might substantially add to the morbidity associated with delirium in childhood and 

adolescence, and lower the threshold for aggressive intervention. Prugh and colleagues 

(1980) have, however, reported the persistence of disturbed perceptual-motor 

performance on formal testing, and of BEG abnormalities, even after recovery of the 

overt signs and symptoms of delirium in a proportion of the children in their series of 33 

children with delirium. Krun and colleagues (2004), have also reported that the odds of 

having one or more new-onset post-operative 'maladaptive behaviour changes' over a 2 

week post-operative period is significantly higher in children who experience emergence 

delirium in the immediate post-operative period. 

These two studies (Kain et al., 2004 and Prugh et al., 1980) which report persistent skill 

deficits and behavioural problems following the resolution of an episode of delirium in 

children and adolescents challenge the widely held notion that delirium in children is 

transient and of little significance. 

Neither of the two largest case series of delirium in children and adolescents (Turkel and 

Tavare 2003; Schieveld et al., 2(07) addresses the issue of delirium duration in any 

detail. Little is known of the naturalistic course of delirium in this age group. Even less 

is known of the relationship between etiology, motoric subtype, severity and duration of 

delirium in children and adolescents. 
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Schieveld and colleagues (2007) discussed the difficulties in classifying treatment 

response and pinpointing remission in a condition that is typified by fluctuation. 

Duration of symptoms of delirium also depends on how easily and rapidly the 

underlying cause or causes of the delirium can be corrected or ameliorated. In some 

instances, the underlying cause of the delirium may be expected to be of short duration, 

with correspondingly brief duration of associated symptoms of delirium. Febrile 

delirium, for example, generally lasts for only a few hours. In Okumura and colleagues 

(2005) series of 15 children with delirious behaviour associated with high fever, the 

modal period of duration was 13 - 24 hours. Electroencephalographic abnormalities may 

lag behind the remission of symptoms, but also generally resolve within a few days 

(Onoe et ai., 2004). 

In patients with more severe physical illness we have only indirect, crude, and flawed 

measures of the duration of symptoms of delirium using the duration of prescription of 

antipsychotic medication. Ratcliff and colleagues (2004), and Brown and colleagues 

(1996) reported on the duration of haloperidol use in agitated and delirious paediatric 

patients with severe burn injuries. Ratcliff and colleagues (2004) reported their longest 

period of treatment with haloperidol as being 22 days, with the mean number of doses of 

haloperidol being 12, while in the series reported by Brown and colleagues (1996), the 

longest period of treatment with haloperidol was 3 months, with the mean number of 

doses being 14. 

In summary, few studies addressing the issue of the temporal course of delirium and of 

persistent deficits following a delirium were identified in the systematic literature 

review. The existing literature does, however, suggest that delirium in children and 

adolescents follows a similar temporal course to that in adults. 

Importantly, two studies were identified which suggest that delirium in children and 

adolescents might have deleterious effects that persist long after the resolution of the 

more overt features of delirium. If further research was able to confirm the findings of 
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persistent skill deficits and emotional or behavioural problems associated with delirium, 

this might further support the argument put forward by Schieveld (2008) that delirium in 

children and adolescents requires far more active treatment (including pharmacotherapy) 

than it generally receives at present. 

2.4.12 Morbidity 

This issue is also central to the risk: benefit analysis in relation to the active 

pharmacotherapy of delirium in children and adolescents. If research were able to show 

that the morbidity associated with delirium in this age group greatly outweighed the risk 

of negative outcomes associated with its treatment, then this too would lend weight to 

the argument put forward by Schieveld (2008). 

Studies of adult patients with delirium have confirmed that delirium is associated with 

significant morbidity and mortality. In the following paragraphs I will attempt to 

summarise the literature relating to morbidity associated with delirium in adult patients. 

Numerous studies have reported that delirium in adult patients is associated with a 

significantly increased length of hospital stay (Forman et ai., 1995; Francis and Kapoor, 

1990; Gustafson et ai., 1988; Hales et aI., 1988; Levkoff et ai., 1992; Pompeii et ai., 

1994; Thomas et ai., 1988), although it would have to be acknowledged that this finding 

is not universal (Cole et aI., 1994, George et ai., 1997, Jitapunkul et ai., 1992). 

However, a meta-analysis of eight studies (Cole and Primeau, 1993) does support the 

existence of statistically significant differences in length of hospital stay between 

patients with delirium and control groups. Subsequent studies have suggested that length 

of stay may be increased by a median of 11 days in adult patients with delirium 

(O'Keefe et ai., 1997; Holmes et aI., 2000). 

Delirious patients are less capable of cooperating fully with their medical care or 

rehabilitation. They may lose the capacity for competent decision-making regarding 

their medical care (Bostwick and Masterson, 1998). Their behaviour may directly 

compromise certain medical interventions and investigations, for example by pulling out 

150 



nasogastric tubes or removing intravenous lines or bandages. They are more prone to 

falls and decubitus ulcers, feeding problems and urinary incontinence (Trzepacz et aI., 

2004). 

Delirium also interferes significantly with the accurate assessment and effective 

management of pain (Breitbart et aI., 2002a). Contrary to popular beliefs, the majority 

of adult patients with delirium recall their delirium experience, and often recall it as 

having been distressing. Notably, patients with hypoactive delirium have been found to 

recall their experience of delirium as equally distressing as those with hyperactive 

delirium. The experience of delirium-associated psychotic experiences may also result in 

the later development of posttraumatic stress disorder (Griffiths et ai., 2007). Delirium is 

also a highly distressing experience for family members and nurses, particularly in 

patients with psychotic symptoms (Breitbart et ai., 2oo2a). 

Milbrandt and colleagues (2004) found that, even after controlling for baseline 

confounding factors like severity of illness and comorbidities, median intensive care unit 

(ICU) and hospital costs were significantly higher in adult patients with at least one 

episode of delirium when compared to those without. The presence of delirium resulted 

in a relative increase in ICU and hospital costs of 40%. Young and Inouye (2007) 

suggested that an episode of delirium results in additional expenditure of an estimated 

$2500 per adult patient. 

Amongst adult patients, an episode of delirium during admission is associated with 

significant functional decline in activities of daily living following discharge (Gustafson 

et aI., 1988; Koponen et aI., 1989; Murray et ai., 1993). Decreased rates of post­

discharge independent living status and increased rates of institutionalisation have been 

noted by a number of authors (Cole and Primeau, 1993; George et ai., 1997; Inouye et 

aI., 1998). 

In contrast to the relatively large volume of literature attesting to a significant degree of 

morbidity associated with delirium in adult patients, the systematic review of the 

literature relating to delirium in children and adolescents identified almost no data 
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addressing this crucial question. Very little clarity on this issue has emerged since 1967, 

when Lipowski remarked that: 

It is an important question whether delirium experienced in childhood has any 

effect on the psychological development of the individual and whether it 

predisposes him to psychiatric illness such as schizophrenia, anxiety, or 

dissociative states, in later life 

(Lipowski, 1967, p. 232) 

The persistence of cognitive and behavioural problems in the wake of an episode of 

delirium in children and adolescents has, however, been reported by two separate 

research groups, as described above (Kain et al., 2004 and Prugh et al., 1980). Although 

the existence of residual deficits following an episode of delirium in adults is now 

widely acknowledged, the same is not true in youth. The clinical and functional 

significance of these residual deficits remains unclear, and would, at least in part, 

depend on their durability. 

It has been suggested (Schieveld and Leentjens, 2(05) that Turkel and colleagues' 

(2003) finding of long duration of hospital stay (mean of 41 days) amongst their 84 child 

and adolescent patients with delirium might indicate, as has been shown in adults, that 

delirium independently increases hospital stay. However, without a comparison group 

matched for physical illness type, severity and complexity, this finding could equally be 

attributed to characteristics of the underlying physical illness. 

What is clear is that delirium in children and adolescents is an extremely disturbing and 

frightening experience for both the young person themselves and their carers. Kanner's 

early descriptions of delirium in children illustrate this well: 

The emotional tone is one of fear. The patients imagine that something painful or 

dangerous is being done to them; the dream assumes a highly dramatic shape in 

which bizarre tortures and persecutions frighten the child. Illusions are often 

present; the curtains or a towel are mistaken for ghosts or burglars. Imagination 
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and reality are not kept apart and form together a weird mass of fleeting, 

tormenting, scary, loose, irrational scenes 

(Kanner, 1942, p. 180) 

The fragmentation of ego functions and regression to paranoid-schizoid states apparent 

in childhood delirium are starkly reminiscent of Winnicott's 'primitive agonies' or 

'unthinkable anxieties' - going to pieces; having no orientation; having no relation to the 

body, and falling forever (Winnicott, 1990). Delirium rating scales like the DRS 

measure 'lability of mood and affect' in the context of delirium, but in my own 

experience the sheer terror often apparent in children with delirium is more akin to 

'annihilation panic' than to anxiety or affect dysregulation. 

Schieveld and Leentjens (2005) have suggested that, at the very least, treatment of 

delirium in this age group restores quality of life and might reduce the incidence of 

posttraumatic stress. 

2.4.13 Mortality 

Delirium in adult and elderly patients is commonly associated with serious physical 

illness, and so it comes as no surprise that delirium is associated with a risk of mortality. 

However, a diagnosis of delirium has been found to be independently associated with 

increased risk of mortality amongst adult patients, even after adjusting for possible 

confounding factors like underlying disease severity. Ouimet and colleagues (2007a), for 

example, studied 243 adult patients with delirium in a large cohort of intensive care unit 

patients and found that delirium increased mortality in all patients (Odds ratio = 1.47, P 

= 0.(02) even after adjustment for age and severity of physical illness as measured by 

APACHE II scores. Similarly, Inouye and colleagues (1998) found that delirium 

significantly increased the mortality risk even after controlling for age, sex, activities of 

daily living (ADL) level, and APACHE II scores. McCusker and colleagues (2003), in a 

prospective comparative study of adult medical patients with delirium, reported a two­

fold increase in mortality. Olofsson and colleagues (1996) reported significant 

differences in index mortality rates dependent on the motoric subtype of delirium, with 
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the lowest mortality rate (10%) being in the hyperactive group, and the highest (38%) 

being in the hypoactive group. 

The mechanism underlying this independently increased risk of mortality remains 

unclear. One possible explanation is that the cognitive and behavioural manifestations of 

delirium interfere to such an extent with medical management and subsequent 

rehabilitation of the underlying physical illness, that they increase risk of mortality. 

Howver, it has also been proposed that the brain's own inflammatory responses to 

systemic injury and infection can become 'an engine of inflammation driving the 

development of multiple organ dysfunction syndrome' (Pandharipande et al., 2005). The 

local central nervous system immune response has been shown to be accompanied by 

the production of large amounts of peripherally produced tumour necrosis factor-a., 

interleukin-lp, and interferon-r, and it is postulated that these cytokines, as a secondary, 

peripheral immune response to eNS damage could produce 'downstream' damage in 

other organ systems. In this way, it is hypothesized that a local brain immune response 

to damage, whatever its origin, could both produce delirium by altering central neuronal 

activity, and act as a catalyst for multiple organ dysfunction (Pandharipande et al., 

2005). 

The systematic review of the literature relating to delirium in children and adolescents 

identified few studies addressing the relationship between mortality and delirium in this 

age group. 

However, Bleuler's (1920, p. 155) assertion that delirium in children, although common, 

was of little significance, has increasingly been called into question. 

What is clear from the limited existing literature is that, as with adult and elderly 

patients, delirium in children and adolescents in consultation-liaison psychiatry settings 

is associated with high mortality rates. However, research into delirium in children and 

adolescents has not yet, as it has in older patients, been able to show that delirium is 
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associated with an increased risk of mortality independently of factors such as age, 

underlying disease type, severity or complexity. 

Five (12.5%) of the 40 children with delirium in a paediatric intensive care setting 

described by Schieveld and colleagues (2007) died of their underlying disease. In the 

series of 84 cases described by Turkel and Tavare (2003) there was an overall mortality 

rate of 20%. Mortality was highest in the multiple organ failure group (67%), and was 

higher for patients with autoimmune disorders (29%) and following organ transplant 

(29%). DiMario and Packer (1990), in their series of 24 children with systemic cancer­

associated 'encephalopathic acute mental status change' note that 7 of the 24 children 

(29%) had died seven days after the onset of the mental status change. 

The relationship between mortality and delirium in children and adolescents is likely to 

be complex. 

Delirium may function as a proxy marker of physical illness severity, and it is the 

underlying disease, rather than delirium per se, that raises mortality rates. Alternatively, 

perhaps referral to consultation-liason psychiatry of child and adolescent patients with 

delirium serves as a proxy marker of both underlying physical illness severity and of 

delirium severity. As has already been mentioned, young patients with delirium referred 

to psychiatry are more likely to have a delirium precipitated by an etiological factor that 

is complex, multifactorial, and unlikely to spontaneously remit, and to have a delirium 

that is persistent and associated with severe behavioural disturbance. Thus, particularly 

with paediatric consultation-liaison psychiatry case series of children and adolescents 

with delirium, we need to be aware that we are looking at a specific subgroup of patients 

with delirium. Perhaps referral to consultation-liaison psychiatry services is a potential 

correlate of Schieveld's 'malignant paediatric delirium'. The association between 

delirium and mortality may not still hold true for the 'general' population of children 

with delirium, which includes those youngsters who develop a very brief delirium in the 

context of fever or of anaesthesia. It may be that delirium in children and adolescents is 

associated with a higher risk of mortality after adjusting for confounding factors, but 

only when the delirium is severe and persistent. 
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In summary, the existing literature suggests that delirium in children and adolescents in 

certain contexts is associated with high mortality. No study has yet evaluated whether 

delirium increases the risk of mortality in this age group after controlling for factors like 

type and severity of underlying physical illness. Studies like that of Ouimet and 

colleagues (2007a) in adult patients, in which mortality rates were adjusted for measures 

of physical illness severity, are clearly indicated in children and adolescents. 

To what extent aggressive treatment of delirium, including pharmacotherapy might in 

fact reduce associated morbidity and mortality is not well studied in any age group. 

2.4.14 The clinical assessment of children and adolescents with 

delirium 

2.4.14.1 Introduction 

In order to illustrate the day-to-day pragmatic challenges of utilizing DSM -IV -TR 

criteria for delirium in children, I have invoked the help of a familiar childhood figure 

from classical English literature. 

Let us imagine for a moment that Lewis Carroll's Alice is brought into a hypothetical 

Accident and Emergency Department in the early hours of the morning. Let us also 

imagine that the attending medical officer is fortunate enough to be able to obtain 

collateral history from an accompanying adult. The history obtained is that Alice has 

both recently fallen down a rabbit hole, and foolishly drunk from a small bottle labeled 

only 'Drink me' (Carroll, 1998, pp.1-13). Subsequent to this, Alice acutely developed a 

markedly altered and rapidly fluctuating mental state characterised by disorientation, 

perceptual disturbances, severe distress, memory deficits, and an inability to perform 

simple arithmetical tasks. She is markedly disorientated to both time and person ('Who 

in the world am I?' and 'I must have been changed for Mabel.' p. 18-19). She is 

completely unable to perform simple scholastic tasks that only a short while before she 

would have had no difficulty with ('I'll try if I know all the things I used to know ... four 
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times five is twelve and four times six is thirteen ... 'London is the capital of Paris and 

Paris is the capital of Rome', p.19). Her perceptual disturbances include dysmegalopsia 

(in which objects are perceived as being of a different size to that which they really are), 

and frightening visual and auditory hallucinations. For example, she experiences the 

disembodied head of a Cheshire cat, suspended in mid-air, talking to her (p.59). She is 

markedly distressed by her experiences to the point of worrying that she might be 

'drowned in my own tears' (p.21). Her remarks 'Oh dear what nonsense I'm talking' 

(p.17), and 'I'm not myself you see' (p. 41) display a degree of insight into these 

distressing changes. The situation is not greatly helped by the Cheshire cat's statement 

that 'We're all mad here. I'm mad. You're mad' (p.58) 

Let us now imagine that the astute medical officer at least considers a delirium as 

possible diagnosis, rather than attributing the entire episode to a 'curious dream'. 

She appears to fulfill DSM -IV -TR Criterion B without difficulty: 

A change in cognition (such as memory deficit, disorientation, language 

disturbance) or the development of a perceptual disturbance that is not better 

accountedfor by a preexisting, established, or evolving dementia. 

She also appears to fulfill Criterion C: 

The disturbance develops over a short period of time (usually hours to days) 

and tends to fluctuate during the course of the day. 

A head injury sustained during her fall down the rabbit hole might potentially fulfill 

Criterion C: 

There is evidence from the history, physical examination, or laboratory findings 

that the disturbance is caused by the direct physiological consequences of a 

general medical condition 
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Certainly the temporal relationship might support this as a potential precipitant. 

However, in addition, we are uncertain as to the contents of the 'Drink me' bottle. 

Although dysmegalopsia is classically associated with temporal lobe lesions, atropine 

poisoning is another typical causative factor (Fish, 1967). The associated dry mouth of 

atropine poisoning might also account for the fact that 'her voice sounded hoarse and 

strange' (p.19). 

However, what about the 'core' DSM-N-TR Criterion A? 

Disturbance of consciousness (i.e., reduced clarity of awareness of the 

environment) with reduced ability to focus, sustain or shift attention) 

Here potentially is where our hypothetical medical officer, astute as he or she is, 

encounters a problem. 

To be sure, Alice has diffuse cognitive deficits of acute onset, but to what extent, if any, 

can the above-mentioned difficulties be accounted for by a 'disturbance of 

consciousness' defined in DSM-N-TR as a deficit in attention. In order to be sure, the 

medical officer will no doubt have to perfonn bedside tests in order to ascertain her 

ability to focus, sustain, or shift attention. What tests should he perfonn? How should he 

or she interpret evidence of distractibility in a markedly distressed young girl 

interviewed in a noisy Accident and Emergency Department in the small hours of the 

morning? Should he or she obtain an electroencephalogram? What if it is interpreted as 

nonnal? 

As has already been discussed in an earlier section, the extraordinarily high rates of 

underrecognition and misdiagnosis in adult and elderly patients with delirium, suggests 

that challenges in the assessment and diagnosis of delirium are not unique to children 

and adolescents. 

Bhat and Rockwood (2007) acknowledged that the 'usual response to underrecognition 

is to exhort practitioners to do a better job', but suggested that this problem should 
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instead be seen as 'a daily pragmatic challenge of how delirium is conceptualised'. As 

previously mentioned, these authors proposed novel operational criteria for delirium as a 

disorder of consciousness, and a pragmatic approach for how best to assess and measure 

disturbed consciousness. Bhat and Rockwood (2007) argued that delirium could be 

recognised through an evaluation of arousal (defmed as responsiveness to sensory 

stimuli and motor activity, which can be increased or decreased in delirium), attention, 

and temporal orientation. The authors suggested that the following tests could be 

usefully employed at the bedside to assess impairments of attention: Digit Span 

Backwards, Digit Cancellation Test, months of the year backwards, and a picture 

recognition test. 

As discussed in the section addressing 'Comparative Phenomenology', the limited 

existing literature relating to delirium in children and adolescents suggests that there are 

far more similarities than differences in the phenomenological manifestations between 

adults and young people. 

However, although the list of possible symptoms and signs of delirium may remain 

largely unchanged between different age groups, at least one author has suggested that 

the presentation of delirium may be 'more protean' in children (prugh et al., 1980), 

which would perhaps concur with Turkel and colleagues (2006) finding of greater 

fluctuation of symptoms and more affective lability amongst children with delirium. 

In addition, although the clinical presentation of the disorder may not differ dramatically 

across the lifespan, there may still be difficulties in the eliciting of the symptoms and 

signs of delirium, particularly in young children, which may make the application of 

unadjusted diagnostic criteria at best difficult and at worse invalid. 

Van Waarde and colleagues (2004) described similar challenges in the assessment of 

delirium in patients with learning disabilities and limited ability to relate their 

experiences. In these instances the clinician may need to rely upon more objective signs 

such as sleep disturbance, reversal of sleep-Wake cycle, a rapid deterioration of pre­

existing skills, obvious changes in alertness, and the inference of hallucinations from 

'hallucinatory behaviour' . Tzepacz and colleagues (2004) have underscored the 
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difficulties in the assessment of preverbal or uncommunicative children with delirium, 

and the greater reliance on inference in such patients. 

Kanner (1942, p.179) pointed out that: 

It is difficult to state at what earliest age delirious reactions occur. Before 

disorientation or misinterpretation can take place, the child must have grown old 

enough to be orientated and capable of correct interpretation and of giving 

evidence of this capacity as well as its impairment. Typical delirious pictures 

have been observed in infants as young as 16 months; they were especially 

outspoken in cases of atropine poisoning. Those babies, in addition to displaying 

the specific physical signs of the intoxication, were extremely restless and 

irritable and were seen grasping for imaginary objects and picking things out of 

the air. Whether delirium exists or, at any rate, can be clearly recognised before 

that age, remains an open question. 

As previously mentioned, the Diagnostic Classification of Mental Health and 

Developmental Disorders of Infancy and Early Childhood: Revised Edition (Zero to 

Three, DC:0-3R, 2005) does not contain the term 'delirium', nor does it offer an 

alternative term for acute/subacute disturbances of consciousness in neonates and 

infants. 

2.4.14.2 Assessment and diagnostic approaches to delirium in children and 

adolescents in previously published case series 

The systematic review of the literature relating to delirium in children and adolescents 

identified only two studies that have specifically outlined an approach to the assessment 

and diagnosis of delirium in this age group (Prugh et aI., 1980 and Schieveld et ai., 

2007). 

Schieveld and colleagues (2007) have illustrated the difficulty in applying DSM-N-1R 

criteria for delirium to children and adolescents with their use of a two-step diagnostic 
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approach. In the first step, a child neuropsychiatrist evaluated whether an individual 

patient met diagnostic criteria on the basis of: 

1. Information from parents, nurses, intensivists, and child neurologists about 

behaviour and behavioural changes, and 

2. A psychiatric examination of the child. 

Based on this information, patients were classified as having a (probable) delirium or 

not. In the second step, in keeping with Spitzer's 'LEAD' suggestions for 'gold 

standard' psychiatric diagnosis (1983), the provisional diagnosis of delirium was further 

evaluated in a daily multi-disciplinary consensus meeting with a team consisting of the 

attending paediatric intensivist, and occasionally a geriatric neuropsychiatrist specialised 

in delirium and/or a child neurologist. If this team decided that alternative explanations 

for the change in the child's behaviour were unlikely, then the consensus diagnosis 

remained one of delirium. 

Few authors have documented the actual procedure whereby the core diagnostic 

cognitive features of delirium might be elicited in children. 

Schieveld and Leentjens (2005) have emphasized that 'formal' psychiatric assessment, 

using tests of orientation, memory and language difficulties may not be possible in 

young children, and that, as a result, a greater reliance on observed behaviour and 

caretaker information are important. In this context the diagnostician may be forced to 

infer cognitive deficits from the child's behaviour. Any inferred impairments then need 

to be evaluated against the temporal course of the change in behaviour - its rapidity of 

onset, fluctuation across 24 hours, and possible worsening at night, all of which would 

more strongly suggest a diagnosis of delirium. Schieveld and Leentjens (2005) also 

place great emphasis on inconsolability (by the caretaker) in the face of acute or 

subacute behavioural change, and on subtle qualitative interpersonal changes between 

parent and child. 
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Prugh and colleagues (1980), in the fIrst systematic study to elaborate on the syndrome 

of delirium in children and adolescents, had as one of their aims the development of a 

more reliable 'guide to the psychological, clinical-medical and laboratory diagnosis of 

delirium in children, where manifestations of delirium may be more protean and 

confusing than in the adult'. 

These authors compared a group of 33 hospitalised children and adolescents diagnosed 

as having signifIcant pathophysiological, metabolic, toxic, or traumatic disturbances of 

central nervous system functioning, generally of acute onset, with a control group of 

children hospitalised for elective surgical procedures who had no central nervous system 

disorder. An attempt was made to match children in both groups according to age, sex, 

and socioeconomic background. Evaluations of all subjects were carned out within 48 

hours after hospitalisation and were repeated just prior to discharge. 

The authors compared the two groups on a wide range of tests of higher cortical 

functioning including a mental status exam and a number of tests of neuropsychological 

functioning (double simultaneous tactile stimulation, synkinesia, astereognosis, 

graphaesthesia, right-left orientation, naming of common objects, drawing of geometric 

objects, subtraction of serial sevens, and a modified Bender-Gestalt test). In addition, 

psychological evaluations along psychodynamic lines were administered. The children 

and adolescents were asked about their dreams, daydreams, magical wishes, and their 

fantasized future occupations. All subjects had an EEG. 

Additional information was derived from the hospital records. A consensus rating of the 

possibility and severity of delirium was compared with total scores on the authors' 

'delirium rating scale'. The authors posited that 'the symptomatic manifestations of 

delirium in children exist within a spectrum, with clinically evident delirium being a 

particularly severe form of the disturbance'. 
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The authors tested two hypotheses: 

• Children with known central nervous system (CNS) insults of acute onset 

would show marked deviations in cognitive functioning from the control group 

of hospitalised children without CNS involvement, but should improve with 

time on retesting 

• Children with known central nervous system insults of acute onset who did not 

appear clinically delirious would still differ significantly from the control 

group on tests of higher cortical function 

To test these hypotheses, the following questions were asked: 

• Which test items discriminate between the subject group with known CNS 

disorder (presumably delirious) and the control group without known CNS 

disorder (presumably nondelirious)? 

• Would the subject group (presumably delirious) subsequently improve on later 

retesting? 

• On retesting, would the subject group (presumably delirious) approach the test 

perfonnance of the control group? 

Prugh and colleagues found that 17 of their test items successfully and significantly 

(p=O.05 or less) discriminated between subject and control. 

1. memory (p<O.Ol) 

2. orientation (p<O.02) 

3. object identification; number of errors (p<O.OS) 

4. drawing of geometric objects; organisation (p<O.OS) 

S. drawing of geometric objects; position (p<O.OS) 

6. drawing of geometric objects; circle, fonn' and angulation (p<O.OS) 

7. Bender-Gestalt # 7 ; relative size (p<O.OI) 

8. Bender-Gestalt # 7 ; fonn and angulation (p< 0.01) 

9. Bender-Gestalt # 4; fonn and angulation (p<O.OOI) 
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10. Draw-a-person; size of figure (p<0.05) 

11. Daydreams; nwnber (p<0.05) 

12. CNS neurological abnonnalities associated (p<O.OOI) 

13. Severity of disease or illness (p<O.OI) 

14. Clinical rating of delirium (p<O.OOI) 

15. EEG slowing (p<O.02) 

16. EEG organisation (p<O.OI) 

17. Examiner transposition orientation; number of errors (p<0.02) 

From this selection of possible tests Prugh and colleagues (1980) proposed a battery of 

tests (based on both ready aVailability and degree of ability to distinguish delirious from 

non-delirious subjects) to aid in the assessment and diagnosis of deliriwn in children and 

adolescents. 

1. Memory (p<0.01) 

2. Orientation (p<0.02) 

3. Examiner-transposition orientation; number of errors (p<0.02) 

4. Bender-Gestalt # 4; fonn and angulation 

5. Bender-Gestalt # 7; relative size (p<O.Ol) and fonn and angulation (p<O.01) 

6. BEG slowing (p<O.02) 

7. EEG organisation (p<O.OI) 

8. CNS abnonnality associated 

9. Severity of illness 

Regarding the second hypothesis, the authors discovered that amongst the delirious 

children, several of the study test items (orientation, memory, and EEG slowing) 

improved on subsequent retesting to the point where subjects were indistinguishable 

from controls. 

However, on several other items (such as BEG organisation and several of the perceptual 

motor functions) the delirious children improved, but not to the point of statistical 

equivalence with the control group, suggesting that some of the higher cortical deficits 
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associated with delirium persist for some weeks even after the delirium has clinically 

resolved. 

There are several difficulties potentially associated with this test battery. The literature 

suggests that clinicians rely overmuch on bedside tests of orientation to person, place 

and time in assessing cognitive function (Meagher et aI., 2(07), when almost a quarter 

of both adult and child and adolescent subjects with delirium do not have any evidence 

of disorientation (Meagher et aI., 2007; Turkel et al., 2006), and almost half of children 

and adolescents with delirium have no evidence of memory impairment (Turkel et ai., 

2(06). Clinicians tempted to use these items in isolation would potentially miss many 

cases of delirium. In addition, although many of the test items indirectly assess the 

different domains of attention (ability to focus attention, sustain attention, shift attention) 

these tests are 'designed' to address 'perceptual-motor' functions, and do not directly 

address the core diagnostic criterion of attentional impairment. The average age of the 

subjects in the Prugh et ai. (1980) study was 11 years 1 month, with a range of 6 to 17 

years. Seven of the 17 discriminatory test items require the subject to draw or copy a 

figure. This will largely preclude children who are not yet of a developmental age that 

allows them to comply with these test instructions. Additionally, many clinicians faced 

with a potentially delirious patient will not be readily able to access an 

electroencephalogram, and will therefore be forced to rely more heavily on bedside 

cognitive testing. Lastly, Smith and coworkers (1995) suggested that the statistical 

analysis of the results of this study were 'questionable', in that only chi-squared tests 

were reported. 

The problem remains that delirium is conceptualised primarily as a disorder of altered 

consciousness and cognition according to DSM IV -TR, and yet there exist no guidelines 

for the clinician as to how best the two core criteria of 'reduced clarity of awareness of 

the environment, with reduced ability to focus, sustain, or shift attention' and 'a change 

in cognition (such as memory deficit, disorientation, language disturbance)'might best 

be elicited, particularly in young children. 
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2.4.14.3 The importance of associated neurological signs in child and adolescent 

delirium 

My analysis of the 65 published case reports of delirium occuning in children and 

adolescents that were identified by the systematic review reveals an additional point in 

relation to the assessment of possible delirium presenting in this age group. It is worth 

recalling that only 15 of these cases have been published in psychiatric journals, and that 

the large majority of these cases have been assessed and managed by non-psychiatrists, 

and then published in non-psychiatric journals. With this in mind, it is perhaps notable 

that associated neurological symptoms and signs (dysarthria, diplopia, frontal release 

signs, nystagmus and tremor, for example) are documented in over 50% of these cases. 

This would seem to further underscore the need for psychiatrists and child psychiatrists 

to perform a thorough neurological examination in patients presenting with acute 

emotional, behavioural or perceptual changes in the context of physical illness. 

Associated neurological features may provide supportive evidence of a diagnosis of 

delirium in cases where the list of possible differential diagnoses is often extensive. 

2.4.14.4 Practical considerations in the assessment of delirium in children 

Developmental factors influence the assessment of both the core and associated features 

of delirium in the paediatric population. The core diagnostic criterion of attentional 

impairment is rarely recorded in case reports describing children and adolescents with 

delirium, and instead, greater emphasis is generally placed on the non-criterion 

associated features like agitation and disorganised behaviour. The associated features of 

delirium are often more clinically obvious and dramatic, but have less diagnostic 

specificity and therefore a wider differential diagnosis. There is a risk that the subtle and 

yet more diagnostically specific core cognitive criteria are neglected and underreported. 

The obvious consequence of this is likely to be a higher rate of misdiagnosis in cases 

reported as delirium. 

Bedside tests of attention, memory, orientation and mental flexibility commonly used in 

the assessment of adults may be wholly inappropriate in younger patients. Children with 
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or without a delirium may be fearful and uncooperative with testing in the foreign 

environment of the hospital. Younger children may not be able to describe their 

subjective experience of changes in mental state. Responses to testing need to take into 

account not only the premorbid level of cognitive functioning in the individual child 

being tested, but also an appreciation of how other children of a similar developmental 

age might respond under similar environmental conditions. The potential confounding 

effects of acute hospitalisation itself, separation from carers, educational level, cultural 

dissonance with the interviewer, socioeconomic deprivation, stranger anxiety and 

environmental over- or under-stimulation also need to be considered in each assessment. 

Level of familiarity with the person conducting the testing may also play a role in 

children. Ideally, one should be able to approach bedside cognitive testing with a clear 

understanding of the child's developmental age, premorbid cognitive strengths and 

weaknesses, premorbid educational attainment and socioeconomic and cultural 

background, based on a thorough history from a carer, collateral history from a teacher, 

or even the results of previous psychometric testing. In the setting of acute and severe 

physical illness, however, one rarely has the luxury of having all this information at 

one's disposal prior to examining the child. A parent is usually able to give an 

estimation of how well their child might usually perform on a particular test, but may 

also be prone to overestimating their child's premorbid abilities. 

Delirium is characteristically a fluctuating condition, and so there is great value in serial 

assessments of cognitive function. The fluctuating course of the disorder frequently 

leads to lucid periods followed by periods of altered cogntion, and so the correct 

diagnosis may depend upon the timing of the clinical assessments. 

A particular difficulty lies in the differentiation of delirium from fear, anger, severe 

anxiety or inadequately controlled pain in young children with limited verbal skills. 

Differentiation in preverbal children or children unable to speak for other reasons (for 

example, ventilated patients in paediatric leU) is especially challenging. This problem 

commonly arises in the post-anaesthetic and intensive care settings. Poorly controlled 

pain in young children may present as restlessness, agitation, uncooperativeness, visible 
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distress, irritability, fear, regression and even problems in focusing and sustaining 

attention. A child preoccupied by pain is not likely to perform to their usual level of 

ability in simple bedside tests of attention, concentration and memory. Likewise, severe 

anxiety or stress-related disorders like acute stress disorder, post-traumatic stress 

disorder and even specific hospital-related phobias and separation anxiety associated 

with hospitalisation may present with agitation, panic, uncooperativeness, regression and 

attentional deficits. Panic-like states are commonly associated with transient diffuse 

cognitive deficits, and these children are also unlikely to perform well in testing. 

A relatively common dilemma occurs in the child who has suffered a severe burn injury. 

These children may experience acute stress disorder or post-traumatic stress disorder in 

the aftermath of the injury. Anxiety is exacerbated by the lack of familiarity with the 

hospital environment and frequently by separation from carers. They may also 

experience persistent pain and neuropathic itching from their injuries and graft surgery. 

They commonly have multiple metabolic derangements and are treated with cocktails of 

medications with psychotropic effects, in addition to being repeatedly exposed to 

anaesthetic agents. 

In this context, the young child or infant presenting with distress and agitation may 

commonly be misdiagnosed as having inadequately controlled pain or post-traumatic 

stress disorder. The result of such misdiagnoses is often the addition of further 

psychotropic medications like opiates or benzodiazepines, thus worsening the delirium, 

resulting in escalating doses of analgesic and anxiolytic medications. 

2.4.14.5 Bhat and Rockwood's criteria applied to children 

It is worth considering how Bhat and Rockwood's (2007) recently proposed novel 

operationalised criteria for altered level of consciousness and delirium (changes in 

arousal level, attention, and temporal orientation) might be employed in children. 

Assessing level of arousal probably presents the least difficulty of the three in this young 

age group. With the help of a usual caretaker at the bedside an acute or subacute change 
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in 'responsiveness to sensory stimuli and motor activity' should be readily recognised. 

With very young children and infants, however, Winnicott's assertion that there is 'no 

such thing as a baby' should be recalled (1964). What Winnicott meant, of course, was 

that infants and neonates are assessed in an interpersonal context - usually a mother­

baby dyad ('if you set out to describe a baby, you will find you are describing a baby 

and someone'). In this setting, subtle alterations in attachment behaviours, quality of 

responsiveness and rhythmicity may provide the best clue to both altered arousal and 

attention. 

The assessment of both attention and temporal orientation arguably provide more of a 

challenge than that of altered arousal. Children and adolescents may of course not be 

cooperative with bedside cognitive testing, but this is not a problem unique to child and 

adolescent psychiatry, as many adults with delirium are equally uncooperative. 

Cooperative older children and adolescents can certainly be engaged with tests like 

months of the year or days of the week backwards. Picture or story memory tests may 

also be useful in this age group. In the 'Diagnostic assessment process' (3.4.8) section of 

the Case Series (Chapter 3), which follows, I have attempted to illustrate a number of 

techniques that I have found useful in the assessment of the different elements of 

attention in children. My experiences with bedside cognitive testing with children in the 

context of physical illness, pain, hospitalisation and separation from loved ones has 

taught me that such tests need to include an element of fun and humour. The assessment 

of temporal orientation in children potentially creates a problem in the setting of 

hospitalisation. Normal children rapidly become dis orientated to time in the hospital 

setting, and as Bhat and Rockwood (2007) point out, children may be especially 

vulnerable to delirium on the basis of still developing abilities in time perception. 

2.4.14.6 Summary 

In summary, the existing literature (with the notable exception of the 2 above-mentioned 

studies) has paid scant attention to the crucial question of how best to actually elicit the 

symptoms and signs of delirium in children. The related question of how best to 

establish the diagnosis of delirium with the greatest degree of certainty has been equally 
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neglected. The assessment strategies described by Prugh and colleagues (1980) and 

Schieveld and colleagues (2007) have in common the use of information derived from a 

variety of sources. Prugh and colleagues (1980) suggested an approach utilizing 

information from cognitive and electroencephalogram testing, combined with evidence 

from a variety of sources (history, mental state, general physical and neurological 

examination, laboratory indicators) of both 'central nervous system abnormality' and 

severe physical illness. Schieveld and colleagues (2007) have advocated an approach 

combining history, collateral information from a wide range of sources, psychiatric 

interview, and multidisciplinary consensus. 

To date, the question of whether delirium rating instruments can be used to facilitate the 

assessment and diagnosis of delirium has only been addressed by Turkel and colleagues 

(2003), Leentjens and colleagues (2008), and Sikich and Lerman (2004). The use of 

rating instruments in the assessment, diagnosis and severity rating of delirium in both 

adults and children will be discussed in the following section. 

2.4.15 The use of rating instruments in the assessment and 

diagnosis of delirium 

More than 10 different instruments have been proposed to assess the symptoms and 

signs of delirium for screening, diagnosis, severity rating, and monitoring response to 

therapeutic interventions in adult populations (Trzepacz, et aI., 1994). These instruments 

include the Delirium Rating Scale (Trzepacz, et aI., 1988), the Confusion Assessment 

Method (Inouye et aI., 1990), and the Memorial Delirium Assessment Scale (Breitbart et 

aI., 1997). Many of these instruments consist of operationalised DSM or ICD diagnostic 

criteria, usually in the form of a checklist that incorporates information from direct 

patient observation and medical records. 

Smith and colleagues (1995, pp. 69-70) suggested that: 

It is reasonable to assume that for teenagers (in general, children older than 13 

years), adult instruments can be used. In younger children, specific criteria for 
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child delirium have yet to be developed, and only child psychiatrists' 

judgements can be used for formal diagnosis. For the 6- to 17-year-old age 

group the Prugh Battery (Prugh et al., 1980) might be considered, but for 

younger age groups delirium-evaluation instruments have yet to be developed. 

Nevertheless, numerous cognitive tests calibrated for children of different age 

groups have been developed for learning disorders (even for preverbal 

children). Their use should be investigated as screening instruments in any 

study on childhood delirium 

Sixteen rating scales have been applied to the assessment of agitation with or without 

what has been tenned 'emergence delirium' in children following anaesthesia (Sikich 

and Lennan, 2004). However, these scales lack specificity for delirium, as they include 

behaviours like crying, agitation and lack of cooperation that could just as easily be 

accounted for by pain, fear or anger in the post-anaesthetic context. 

More recently, however, Sikich and Lennan (2004) have reported on the development of 

the Paediatric Anaesthesia Emergence Delirium (PAED) scale, a rating instrument 

specifically designed to detect delirium in children, albeit specific to the post-anaesthetic 

setting (Appendix B). Receiver operator curve (ROC) analysis of the P AED scale, 

however, suggests, at a P AED scale score of 10 or greater, a true-positive rate 

(sensitivity) of only 0.64, and a false-positive rate (I-specificity) of 0.14. These results 

are not particularly impressive, and cannot necessarily be generalised to delirium 

occurring outside of the post-anaesthetic context 

Przybylo and colleagues (2003) developed another paediatric assessment tool based on 

the DSM-N criteria for delirium for use in the post-anaesthetic setting. The Post­

anaesthetic behaviour assessment (PABA) scale was developed as an observational 

instrument to detect emergence delirium in children, but was unfortunately based only 

on perceptual disturbances (scored out of a maximum of 3), hallucination type (scored 

out of a maximum of 6), and psychomotor behaviour (scored out of a maximum of 3). 

No attempt was made to assess cognitive deficits, or to incorporate cognitive features 

into the rating instrument. In their conclusion, however, the authors acknowledged this 
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as a significant limitation of their study, and stated their intention to evaluate 

'orientation and cognitive behaviour' in future studies. 

The Delirium Rating Scale (DRS; Trzepacz et ai., 1988; Appendix A) has been 

extensively evaluated in adults and translated into 10 languages, and is the most widely 

used instrument for diagnosing and rating the severity of delirium in adults. The DRS 

assesses delirium symptoms as rated by a psychiatrist or trained clinician with a high 

degree of specificity, sensitivity and reliability. Inter-rater reliability using intraclass 

correlation coefficients for the DRS ranges from 0.86 to 0.97 for psychiatric or geriatric 

physicians, specificity ranges from 0.82 to 0.94, and sensitivity from 0.82 to 0.94 

(Trzepacz et ai., 200 1). The DRS may also be useful in predicting outcomes, with lower 

DRS scores correlating with milder illness course in adults. It has, however, been 

criticized for favouring agitation over retardation in the scoring of psychomotor 

behaviour, and for not operationalising inattention (Smith et ai., 1995). 

Importantly, the DRS does not specifically integrate cognitive testing, but leaves it up to 

the rater's discretion as to what testing is necessary to evaluate the cognitive domain 

(Smith et ai., 1995). Particularly in relation to young children, this potentially poses a 

problem, as different clinicians may use different strategies to elicit cognitive deficits in 

children. The related question, as to what actually constitutes a symptom or sign (of, for 

example, inattention), or where the threshold for defining a symptom like inattention 

lies, is equally problematic in children. 

The DRS is composed of 10 items: two items to determine the temporal onset of 

symptoms and their relationship to a physical disorder, and eight to evaluate the major 

symptoms of delirium. These eight items rate perceptual disturbances, hallucinations, 

delusions, psychomotor behaviour, diffuse cognitive dysfunction, disturbances of the 

sleep-wake cycle, lability of mood, and variability of symptoms. The cognitive 

dysfunction item includes impairment of attention, concentration, and memory. 

Individual item scores range from 0 to 2, 0 to 3, or 0 to 4 points, and the maximum total 

score on the scale is 32 points. A score of 13 or more indicates a diagnosis of delirium. 
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One further criticism of the DRS is that it does not lend itself particularly well to 

measuring the severity of delirium or monitoring response to interventions (Smith et aI., 

1995). 

A systematic review of the literature relating to delirium in children and adolescents 

identified four groups of researchers (Przybylo et aI., 2003; Turkel et aI., 2003; Sikich 

and Lerman, 2004; and Leentjens et al., 2008) that have reported on the use of delirium 

rating instruments in this age group. The use of the P AED scale (Sikich and Lerman, 

2004) and the PABA scale (PrzybyJo et al., 2003) in the context of post-anaesthetic 

emergence delirium have already been discussed. 

The fIrst group to describe the use of a delirium rating scale in children and adolescents 

was that of Turkel and colleagues (2003), who reported the retrospective application of 

the Delirium Rating Scale to a group of 84 patients aged 6 months to 19 years (average 

age 10.4 years) diagnosed with delirium according to DSM-III-R criteria. The scale was 

found to be 'applicable' to children, with scores ranging from 14 to 32 points (where a 

score of 13 or more indicates delirium), and a mean total score of 25. These scores are 

comparable to those reported for adults with delirium. 

More recently, Leentjens and colleagues (2008) compared DRS scores in 46 children 

(mean age 8.3 years) admitted to a PIeU and diagnosed with DSM-N delirium, with the 

DRS scores in 49 adults (mean age 55.4 years) and 70 geriatric (mean age 76.2 years) 

patients with delirium occurring in a palliative care setting. The authors reported a 

similar range of DRS symptoms in delirious children to adults and geriatric patients, but 

a distinct DRS profile for children, with higher average scores for acute onset, 

hallucinations, delusions, agitation and lability of mood, but lower scores for cognitive 

defIcits, fluctuation and sleep-wake disturbance. 

Some of the shortcomings of the DRS, particularly relating to its use in phenomenologic 

and longitudinal treatment research, have been addressed in a substantially revised 

version of the scale, the Delirium Rating Scale- Revised-98 (DRS-R-98) (Trzepacz et 

aI., 2(01). Three of the DRS items which focus on features relating to differential 
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diagnosis (temporal onset of symptoms, fluctuation of symptoms, and physical etiology) 

add to specificity, but are not easy to rate repeatedly during serial administrations within 

an episode of delirium. 

Some researchers have addressed this problem by modifying the DRS to a 7- or 8- item 

scale after the initial administration (Trzepacz, 2004). Additionally, the DRS 

'psychomotor behaviour' item combines hypoactivity and hyperactivity, limiting its 

usefulness in assessing motoric subtypes of delirium. 

In contrast, the DRS-R-98 includes two sections, the first diagnostic and the second 

severity. The 13-item severity scale can be used for repeated measures and for 

monitoring change over time. The DRS-R-98 is a 16-item scale with a maximum total 

scale score of 46 points (including the 3 diagnostic items) and a maximum severity score 

of 39 points (Appendix C). Trzepacz et ai. (2001) have reported the results of a receiver 

operating curve (ROC) analysis of the DRS-R-98 when applied to adults, showing a 

sensitivity of 92% and a specificity of 93%, using a cut-off score of 15.25 on the 

severity scale. De Negreiros and colleagues (2008), using a cut-off of 20 with the 

Portuguese version of the DRS-R-98 reported a sensitivity of 92.6% and specificity of 

94.6% in adults. 

The systematic review did not identify any literature describing the use of the DRS-R-98 

in children and adolescents. 

In summary, both the Delirium Rating Scale and the Paediatric Anaesthesia Emergence 

Delirium scale have been described as having utility in the assessment of delirium in 

children and adolescents. Given that the P AED scale has been specifically designed to 

assess delirium in the post-anaesthetic setting, and has been reported as having a 

sensitivity of only 0.64 even in this context, the DRS would potentially seem to be a 

more practically useful instrument in children and adolescents outside of the post­

anaesthetic (and possibly PlCU) setting. Delirium rating scales could potentially play an 

important role in screening, diagnostic assessment, rating of severity, and response to 

treatment of delirium in this age group. The application of the DRS-R-98 to children and 
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adolescents with delirium, given its superiority over the DRS in terms of differentiating 

delirium subtypes, rating severity, and mOnitoring response to treatment merits further 

research. 

2.4.16 Investigations 

Investigations may have two purposes in the assessment of cases of possible delirium, 

regardless of age. The most common indication for further investigations in suspected 

cases of delirium is in order to establish causation, or factors which may be exacerbating 

or perpetuating the delirium. The second indication for investigation is to obtain 

supportive evidence of a clinically suspected delirium. To date, the 

electroencephalogram (EEG) is the only investigation that has been shown to have 

clinical utility in supporting the diagnosis of delirium. 

In the paragraphs to follow I will begin by discussing the use of the EEG in both adult, 

and child and adolescent patients with delirium. Having discussed the use of the EEG, I 

will proceed to discuss the use of other investigations, including neuroimaging in the 

assessment of delirium. 

Romano and Engel (1944a; 1944b; 1944c), in their pioneering studies of delirium 

amongst 53 adult patients, were the ftrst to systematically document the reversible 

abnormalities to be found on the BEG. The EEG abnormalities described were those of: 

1. Decrease in frequency 

2. Disorganisation and 

3. Reorganisation at a lower energy level 

Romano and Engel reported reversible slowing of the dominant frequencies, with the 

degree of slowing roughly correlated with the severity of the delirium. They also 

commented that: 
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The character of the electroencephalographic change appeared to be 

independent of the specific underlying disease process but was directly related 

to the intensity, duration and reversibility of the noxious factors 

(Romano and Engel, 1944b, p.374) 

Romano and Engel also emphasized that a single normal EEG does not exclude delirium 

as the patient's predelirious EEG record may have been faster. In other words, the 

slowing of the EEG is relative to the patient's premorbid tracing, and may still fall 

within the normal range. 

Unfortunately, however, the EEG falls far short of being a 'gold standard' diagnostic 

assessment tool for delirium in any age group. Inouye (2006) asserted that, having a 

false negative rate of 17 percent and a false positive rate of 22 percent, the EEG had 

only a limited role in the diagnosis of delirium in adult patients. 

The systematic review of the literature relating to delirium in children and adolescents 

identified four research groups that have addressed the use of the EEG in children and 

adolescents with delirium (Prugh et al., 1980; Mohnot et ai., 1982; Onoe et al., 2004; 

and Okamura et ai., 2005). Their findings will now be discussed. 

Prugh and colleagues (1980) were the first to systematically study EEG changes in 33 

children and adolescents with probable delirium. Two EEG's were performed on each 

subject in both the delirium and control group and were rated independently by two 

judges with interrater reliability reported as being over 90% agreement. The extent of 

slowing of the EEG was found to discriminate between children and adolescents in the 

probable delirium group and the control group to a statistically significant degree 

(p<0.02). Likewise, the extent of disorganisation of the EEG was also found to 

Significantly discriminate between the two groups (p<0.01). The authors noted that, in 

their experience, the abnormal EEG tracings were found to 'wax and wane' in parallel 

with the characteristically fluctuating clinical findings. This suggests that the utility of 

the EEG as supportive evidence in the diagnosis of a delirium may also depend on the 
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timing of the investigation. It may therefore be possible to obtain a normal EEG tracing 

during a period of relative lucidity. 

It should also be borne in mind that many patients with delirium characteristically 

experience symptomatic exacerbations during the night - the time that an EEG is least 

likely to be performed. Prugh and colleagues (1980) also described a case of 

'subclinical delirium' with only very mild deficits found on cognitive testing but severe 

abnormalities on the EEG that was performed just prior to the clinical evaluation. In this 

particular case the cognitive deficits improved with time whilst 'borderline 

abnormalities' on the EEG persisted. As a group, the degree of slowing in the EEG of 

the delirious children improved on retesting to the point where subject and control 

groups were virtually indistinguishable. However, whereas the degree of EEG 

disorganisation did in fact improve in the delirious group on retesting, this was not to the 

point of statistical equivalence of the two groups, suggesting some persistence of certain 

aspects of the abnormal tracing, even in the face of clinical improvement. The authors 

postulated that 'adaptive and compensatory mechanisms' might account for this 

discrepancy between clinical remission and delayed EEG normalisation. They concluded 

that the EEG is a sensitive and worthwhile investigation in the diagnosis of delirium in 

children and adolescent patients, but also emphasized that no single test should be relied 

upon given the variability of findings. 

Mohnot et al. (1982), in their series of children with 'bum encephalopathy' documented 

that slowing and disorganisation of the EEG was present in 4 of the 6 children in which 

an EEG was performed. Onoe and colleagues (2004), in their series of 20 cases of 

'febrile delirium' (mean age 6.9 years) found posterior slowing of the EEG in 65% of 

cases. The duration of the EEG changes was only a few days. Okumura and coworkers 

(2005) reported mildly abnormal EEG findings with slowing of the background activity 

and insertion of semirhythmic high voltage slow waves in 13 of 15 children presenting 

with 'delirious behaviour' in the context of influenza infection. 

Of the 65 published case reports of delirium/probable delirium identified by the 

systematic literature review, an EEG was performed in only 22 cases. However, the 
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EEG was noted to be abnormal in 19 (86%) of the 22 cases in which one was performed. 

Diffuse slowing was noted in 8/22 (36%); focal slowing in 6/22 (27%); disorganisation 

and slowing in 3/22 (13%); and in 2 cases (with nonconvulsive absence status epilepsy) 

the EEG showed the 3/second spike and wave characteristic of this condition. 

In summary, the EEG appears to have only a limited role in the assessment and 

diagnosis of delirium in children and adolescents owing most particularly to its 

relatively poor level of sensitivity. It may, however, still have a role in differentiating 

hypoactive delirium from so-called 'functional' psychiatric disorders like depression, 

and in identifying those patients whose delirium has occurred on the basis of seizure 

activity. 

As mentioned at the beginning of this section, the EEG is the only investigation 

suggested as having clinical utility in making or supporting the diagnosis of delirium. 

Marcantonio and colleagues (2006) have reviewed the literature relating to a variety of 

putative 'biomarkers' of delirium in adults, but the literature exploring this aspect of 

delirium remains extremely limited. Alsop and colleagues (2006) have provided a 

review of the neuroimaging research into delirium in adult subjects. At the present time, 

neuroimaging techniques remain more pertinent to research into underlying mechanisms 

of delirium than clinical assessment. 

As discussed, the other indication for investigations in a patient with a delirium is to 

elucidate precipitating, predisposing, and/or perpetuating factors. We have already 

described how a similar range of precipitating factors have been reported in the literature 

as being precipitants of delirium in all age groups. It should therefore come as no 

surprise that a similar range of special investigations have been suggested in order to 

elucidate possible precipitating factors in children and adolescents. 

Martini (2004), in his article 'Delirium in the Paediatric Emergency Department' 

provides an outline of suggested investigations in determining underlying causes of 

delirium in young patients (Table 2.9). 
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Table 2.9 Laboratory investigations in child and adolescent delirium 

Basic laboratory tests 
Consider for all 
patients with delirium 

Additional laboratory tests -
as indicated by clinical 
condition 

Blood chemistry: serum electrolytes, glucose, calciwn, 
albUmin, urea, creatinine, bilirubin, transaminases, 
aIkaIine phosphatase, magnesiwn, phosphorus 

Full blood count 

Electrocardiogram 

Chest X-ray 

Oxygen saturation or arterial blood gas 

Urinalysis 

Urine culture 

Urine drug screen 

Vit B12 and folate, autoimmune screen, ammonia, urinary 
porphyrins, HIV 

Blood cultures 

Serum medication levels 

Lumbar puncture 

CT or MRI brain 

EEG 

(Adapted from Martini, 2004) 

Nadel and colleagues (1999) examined the utility of emergency cranial computerised 

tomography (CT) in the acute management of 'acute febrile encephalopathy', which was 

defined in this study as fever together with persistent alteration of conscious level, focal 

neurological signs and/or seizures. Cranial CT is often performed as an emergency 

procedure in children presenting with altered level of consciousness accompanied by 

fever, especially where there is a clinical suspicion of raised intracranial pressure, in 

which case lumbar puncture is contraindicated. The authors reported on a retrospective 

cohort of 39 children who presented to PICU with 'acute febrile encephalopathy' and 
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had an emergency cranial CT performed within 12 hours of admission. Although an 

abnormality was noted in 36% of cranial scans, subsequent management was influenced 

by the findings of the emergency cranial CT in only one case. Cranial CT scanning was 

found to be an insensitive tool for predicting the presence of raised intracranial pressure 

in this context. 

An analysis of the 65 published case reports of delirium in children and adolescents over 

the last 28 years provides a potentially useful source of information for directing further 

investigations in cases of delirium where no underlying cause is initially found. As a 

collection of published reports they are, however, likely biased towards the more 

unusual, interesting or 'exotic' precipitants of delirium. In the investigation of a child 

with a delirium where the initial battery of tests aimed at elucidating an underlying cause 

have come back negative, it may be useful to consider the following underlying 

precipitants of delirium. 

• Paraneoplastic limbic encephalitis - a number of case reports document the 

emergence of delirium as the initial presenting feature of 'occult' neoplasias, 

particularly ovarian tumours in adolescent girls (Table 2.5.3) 

• Anticholinergic toxidrome - numerous case reports document the occurrence 

of delirium associated with the deliberate or accidental ingestion of strongly 

anticholinergic plants or medications (Tables 2.5.1 and 2.5.5) 

• Wemicke' s encephalopathy - in children with chronic malabsorption or 

malnutrition presenting with delirium it would be wise to check thiamine 

levels, as a number of case reports of delirium associated with thiamine 

deficiency in children have been published (Table 2.5.4) 

• Neuroleptic malignant syndrome (NMS) - this diagnosis is always worth 

considering in delirious children and adolescents who have been prescribed 

psychotropic medications, or those that might have had access to these 

medications. NMS has been described in young people using newer 'atypical' 

antipsychotics (Table 2.5.1) and even certain antidepressants (Halman and 

180 



Goldbloom, 1990). A plasma creatine kinase level will help to exclude this 

diagnosis. 

• Serotonin Syndrome - this diagnosis should also always be considered in 

delirious children and adolescents prescribed a wide variety of psychotropic 

medications, but most especially, the antidepressants. As with NMS, accidental 

or deliberate overdoses of a family member's medication should also be 

considered. 

• Acute confusional migraine - this diagnosis should be considered in children 

and adolescents presenting with recurrent episodes of 'confusion' without any 

obvious cause being found. A personal history of headache, nausea or 

vomiting, or a family history of migraine headaches may provide clues to the 

diagnosis (Table 2.5.4). 

• Other diagnoses to be considered in children and adolescents with delirium of 

unknown etiology, based on published case reports, are autoimmune conditions 

like systemic lupus erythematosis and endocrine conditions like Hashimoto's 

encephalopathy. 

2.4.17 Management of delirium 

The management of delirium in children and adolescents is arguably the most neglected 

aspect of this disorder in the existing literature. 

The systematic review of the literature relating to delirium in this age group has 

suggested that delirium is not only common, but also associated with prolonged 

hospitalisation, persistent cognitive and behavioural deficits and high mortality rates. 

In the light of these findings, research into the effective management and prevention of 

delirium in children and adolescents would seem to be imperative. 

For this reason, I have devoted a propotionally larger amount of space to the discussion 

of the management aspects of delirium. I discovered that in order to place the existing 
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research into the management of child and adolescent delirium into proper context, I 

needed to perform a thorough review of the existing literature relating to the 

management of delirium in adults. In discussing the results of the unsystematic but 

thorough review of the adult delirium literature I have therefore included not only 

review articles, published clinical guidelines and clinical trials, but also (given the 

current scarcity of literature relating to the use of the newer 'atypical' antipsychotic 

medications in delirium), case series and case reports. 

A detailed discussion of the literature relating to the management of delirium in adults 

will therefore precede the results of the systematic review of the literature relating to the 

management of delirium in children and adolescents. 

2.4.17.1 Clinical guidelines and recent reviews relating to the management of 

delirium in adults 

In a way, the treatment of delirium presents the physician with a paradoxical 

situation. We have all been trained in the tradition of treating causes rather 

than symptoms; and delirium, being a symptom-complex, should provide a 

striking example of the efficacy and practicability of this principle. But if we 

insist on treating only causal factors in delirium and ignore the mere 

symptoms, the symptoms themselves may have so exhausted or debilitated the 

patient, or the consequences of the patient's actions may have proved so 

disastrous, that the patient may expire while we are patiently awaiting an 

opportunity to "get at the cause". But, on the other hand, we may be tempted 

to go too far and too quickly in our zeal to control the acute symptoms. For 

example, it is now possible, with drugs and other agents at our disposal, to 

dampen down the acute signs and symptoms of delirium in a fairly short time; 

but this may leave us with a patient who is tranquil and manageable but still 

gravely ill, and whose mental "improvement" may lull us into a false sense of 

security 

(Henry and Mann, 1965, p. 1158) 
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Although paraldehyde and insulin therapy are fortunately no longer part of the 

suggested management of delirium, Henry and Mann's general comments in relation 

to treatment remain pertinent in 2008. 

The primary and overarching aim in the management of delirium, regardless of age, is 

rapid correction of the precipitating cause wherever possible. Prompt attention to all 

possible perpetuating or exacerbating factors, including iatrogenic factors, should be an 

early focus of management. Even in 1944, Romano and Engel recognised that: 

Regardless of the mechanisms, however, it is clear from this data that the 

intelligent treatment of delirium must include efforts to reverse the major 

physiologic derangements accompanying the underlying disease 

(Romano and Engel, 1944c, p. 378) 

Once all correctable precipitating, perpetuating or predisposing factors have been 

addressed, management strategies can be divided into environmental and 

phannacological interventions. 

Several clinical guidelines have been published for the management of delirium in adult 

and geriatric patients. In the absence of existing guidelines for the management of 

delirium in children and adolescents it is my impression that management guidelines 

designed for use in adult and geriatric patients are being applied to younger patients with 

the only modification being the use of more conservative medication dosing strategies. 

The Clinical Effectiveness and Evaluation Unit (CEEU) of the College of Physicians 

(UK) has developed evidence-based good practice guidelines for the management of 

delirium in adults in collaboration with the National Institute for Health and Clinical 

Excellence (British Geriatrics Society and Royal College of Physicians, 2(06). These 

guidelines strongly emphasize identification and treatment of the underlying cause as the 

most important action to be taken in patients with delirium. They stress that early 

identification and prompt treatment of the underlying cause may reduce the severity and 

duration of delirium. The guidelines encourage the use of a multidisciplinary approach 
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and stress the importance of environmental manipulation, optimal sensory stimulation 

and reality orientation. It recommends that the use of sedative medications and major 

tranquillisers be kept to a minimum and be used only in specific circumstances: 

1. In order to carry out essential investigations or treatment. 

2. To prevent patient endangering themselves or others. 

3. To relieve distress in a highly agitated or hallucinating patient. 

Monotherapy with low-dose haloperidol is recommended, with a benzodiazepine such as 

lorazepam to be used in patients unable to tolerate antipsychotic medications. 

The American Psychiatric Association's Practice Guideline for the Treatment of 

Patients with Delirium was published in 1999 (American Psychiatric Association, 1999), 

but has subsequently been updated with an American Psychiatric Association Guideline 

Watch (Cook, 2004), which integrates findings from research published since 1999. 

Similar in many ways to the more recent CEEUINICE practice guidelines outlined 

above, the APA guideline emphasizes ensuring safety of the patient from behavioural 

disturbance while simultaneously identifying and treating the presumed underlying 

etiology. The 2004 update adds to the earlier guideline in relation to management of the 

patient's environment in providing evidence for the introduction of low-tech but 

potentially labour-intensive changes in nurse-patient interactions, as well as the need for 

flexibility within hospital systems to facilitate the provision of individually tailored care 

for delirious patients. 

In terms of pharmacological management, the 1999 Practice Guideline recommends 

using the typical antipsychotic haloperidol, owing to its few anticholinergic side effects, 

few active metabolites, few sedating effects, and ready availability in oral, intramuscular 

and intravenous routes. The 2004 Guideline Watch is, however, less prescriptive in its 

recommendations in regard to antipsychotics, and outlines the expanding but still limited 

evidence-base for the use of atypical antipsychotics like risperidone, olanzapine, 

quetiapine and ziprasidone in delirium. The 2004 Guideline Watch continues to 
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recommend the avoidance of benzodiazepines except in cases of delirium related to 

alcohol withdrawal and seizures. 

Sharon Inouye provided a review article for the New England Journal of Medicine in 

2006, in which she details an algorithmic approach to the management of delirium in 

older persons. Once a delirium has been confirmed, three parallel management strategies 

are initiated in concert: Identify and address predisposing and precipitating factors; 

provide supportive care and prevent complications; and manage symptoms of delirium. 

Nonpharmacologic strategies are recommended for all patients with a delirium, and 

include reorientation, avoidance of physical restraints, music, massage, relaxation 

techniques, maintenance of mobility, and normalisation of the sleep-wake cycle. 

Pharmacologic management is reserved for patients with severe agitation at risk for 

interruption of essential medical care, or who pose a safety hazard to themselves or staff. 

When pharmacologic management is initiated, Inouye (2006) recommends that 

haloperidol be the agent of choice in older persons with delirium, but that the atypical 

antipsychotics such as risperidone, olanzapine and quetiapine might be considered as 

alternatives. Benzodiazepines are regarded as 'second line' agents, reserved for use in 

patients with sedative and alcohol withdrawal, and those with neuroleptic malignant 

syndrome. 

The following paragraphs will provide a thorough but not exhaustive overview of the 

current state of the evidence for both environmental and pharmacological interventions 

in adults with delirium before describing the available evidence in children and 

adolescents derived from systematic review. 

2.4.17.2 Environmental interventions for adults with delirium 

The use of environmental strategies in the management of delirium is frequently quoted 

but clearly understudied (Michaud et al., 2007; Inouye, 2006; Grace et al., 2006; 

Trzepacz et al., 2004; Meagher, 2001; Meagher et al., 1996; Lipowski, 1980; Henry and 

Mann, 1965). 
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Although there are no randomised controlled trials of interventions like noise control, 

light intensity control, sleep-hygiene, improved staff-patient communication, 

reassurance and stimulus modification, these environmental manipulations continue to 

be a recommended part of the management of any delirious patient, 'regardless of age 

(Michaud et al., 2007; Inouye, 2006; Burns et aI., 2004). 

Lipowski (1980) suggested that the delirious patient be cared for in a quiet, well-lighted 

room with a dimmed light at night. A single room is preferable, and the patient should 

not be exposed the noise and bustle of the ward. However, ward staff should 'use their 

judgement in adjusting the patient's environment according to his or her individual 

needs rather than following mechanically a set of iron rules'. 

The patient should be offered an 'adequate flow of orientating, reassuring, and 

unambiguous information'. Soothing music might have a role in calming the agitated 

delirious patient. Lipowski underlined the importance of ward flexibility with delirious 

patients, allowing a friend or relative to stay with the patient over and above usual 

visiting hours, in order to provide a familiar social environment. He also suggested that 

'family members should be asked to orientate the patient, that is, state the date, and 

names of the hospital, doctors, and nurses in attendance, and also to talk about matters 

that interest him', and additionally that 'it is preferable to restrict the number of visitors 

and staff interacting with the patient so as to avoid information overload, excitement, 

and fatigue' (Lipowski, 1980) 

Good nursing care is a prerequisite for optimal management of patients with delirium 

with a focus on consistency, safety, frequent re-orientation, patient and carer education, 

and provision of an appropriate level of sensory stimulation (Lipowski, 1980; Bergmann 

et al., 2(05). Providing sufficient and consistent staffmg also assists in orienting, 

educating and protecting delirious patients. Orienting cues often quoted as being useful 

in the management of adult patients with delirium include a large clock, a calendar, a 

well-lit room, and provision of spectacles and hearing aides if required (Michaud et aI., 

2007; Bergmann et al., 2005; Samuels and Neugroschl, 2(05). Familiar objects from the 

186 



patient's home may also assist with orientation and relief of distress. Close involvement 

of supportive family members can also provide orientation cues, patient reassurance and 

important observational data (Michaud et al., 2(07). 

Meagher and colleagues (1996) have documented the relative neglect of simple 

environmental strategies in the management of adult patients with delirium. These 

authors studied the pattern, frequency, and clinical correlates of the implementation of 

environmental strategies and psychotropic medication in 46 consecutive referrals (mean 

age 60.1 years) to a consultation-liaison psychiatry service, each of whom met ICD-lO 

criteria for delirium. Patients were divided into hyperactive, hypoactive, and mixed 

subtypes, and then rated according to severity. The implementation of 8 basic nursing 

strategies was assessed: 

1. Frequent observation (4 hourly or more) 

2. Efforts by staff to repeatedly orientate the patient to surroundings recognised as 

a specific part of the management plan 

3. Effort made to avoid excessive staff changes e.g. special nurse, key nurse 

4. Nurse in a single room 

5. Uncluttered nursing environment (no more than two non-orientating, non-vital 

objects in vicinity of bed, and beds spaced an adequate distance apart) 

6. Use of an individual night light 

7. Specific efforts to minimise noise levels 

8. Relatives or friends specifically requested to visit regularly in an effort to 

enhance re-orientation 

Of the 46 patients with delirium, 30% (n= 14) of the patients were diagnosed with the 

hyperactive subtype of delirium, 24% (n=ll) hypoactive and 46% (n= 21) mixed. 

Psychotropic medication was given to 56.6% of patients prior to psychiatric consultation 

and this was significantly associated with severity of delirium and in particular, with 

hyperactive SUbtype. Of the 8 environmental strategies only 4 were instituted in over 

50% of the patients prior to consultation. The application of these strategies was 

positively associated with the overall severity of the delirium, agitation, mood lability 
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and sleep-wake disturbance. It was not associated with either the severity of 

disorientation or with disturbed thinking or perception 

The authors concluded that simple and easy-to-implement environmental strategies were 

frequently overlooked in the management of delirium. They also concluded that the 

implementation of these strategies occurred primarily in response to behavioural 

challenges and difficulty in ward management rather than severity of cognitive 

disturbance. 

In a recent study of hospitalised adults, Inouye et ai. (2003) developed an intervention 

strategy that was found to decrease both the frequency and severity of symptoms of 

delirium. The strategy emphasized re-orientation, sleep hygiene, adequate hydration, and 

compensation for sensory deficits. When staff members adhered to the protocol, rates of 

delirium decreased. 

Bergmann and colleagues (2005) described a nurse-led, unit-based model for the 

management of adult delirious post-acute care patients derived from 'best practices as 

defined by the peer-reviewed literature'. Their Delirium Abatement Program (DAP) 

included standardised screening for delirium, assessment and treatment of causes, 

prevention and management of complications of delirium (catheterisation, pressure 

ulcers, falls, injuries, sleep disorders and malnutrition), and restoration of cognitive and 

self-care function. These last two modules included recommendations like close nurse 

monitoring, social engagement, avoidance of physical restraints and sedatives, a sleep 

hygiene protocol, continuity of nursing assignment, checking of sensory aids, a large­

print calendar, a large-faced bedside clock, and a brochure on delirium designed for a 

nurse to review with family members. Caregivers were prompted to communicate with 

patients in a calm, non-confrontational manner and to re-orientate them to person, date, 

time, location, and reasons for stay at least once per shift. During each patient contact, 

the staff were to inform the patient who they were and what they would be doing and 

Why. No efficacy data for the program has been presented to the best of my knowledge. 

Lundstrom and colleagues (2005) investigated whether a staff education program and 

reorganisation of nursing care from a task-allocation care system to a patient-allocation 
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system with individualised care improved the outcome of older delirious patients when 

compared to patients managed on a 'control' ward. The authors found that delirium was 

equally common on the day of admission to the two wards, but that fewer patients 

remained delirious on day 7 on the intervention ward (p=O.OOl). The mean length of 

stay was significantly lower on the intervention ward, especially for delirious patients 

(p<O.OOI). Two delirious patients in the intervention ward and nine in the control ward 

died during hospitalisation (p=O.03). 

Michaud and colleagues (2007) published a systematic review in which they presented a 

rating of the level of evidence and grade of recommendation for a variety of 

interventions for delirium, based on the Oxford classification (Phillips et al., 2001; 

httpllwww.cebm.netllevels_oCevidence.asp; see Appendix D). Non-pharmacological 

sleep promotion and limiting sensory overload or 'underload' were given a Grade A 

rating (Level I evidence, or Level IIIIII evidence with high consensus). Improved 

communication (regular verbal communication, use of short sentences, frequent 

information on place, reason for hospitalisation, information and reassurance about 

medical procedures) was given a Grade B recommendation rating (Level IIIIII evidence, 

or Level NN evidence with high consensus), while the involvement in management of 

significant others, and support of significant others, were given a Grade C 

recommendation rating (Level N N evidence with sufficient consensus between 

experts). 

ht summary, although there would appear to be a consensus that non-pharmacologic 

strategies are important in the management of delirium in adult and elderly patients, the 

empirical evidence for these interventions is slim. However, recent research has 

provided evidence that such strategies might not only reduce the incidence of delirium, 

but also reduce its duration, and the mortality associated with delirium. It remains 

unknown whether medication in combination with non-pharmacologic measures provide 

greater benefits over non-pharmacologic measures alone in adult patients with delirium 

(Lacasse et ai, 2006). 
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2.4.17.3 Environmental interventions with chlldren and adolescents with delirium 

A systematic review of the literature relating to delirium in children and adolescents 

identified very few articles discussing the environmental aspects of the management of 

delirium in this age group. 

Schieveld et al. (2007) described their 'two-track' treatment approach with children and 

adolescents with delirium in a PIeU setting, using both psychosocial and 

pharmacological interventions in conjunction. Psychosocial interventions included the 

parents' constant presence and comforting, familiar music, favorite toys, pictures of 

home and pets, friends, school, lighting schedules and sometimes even fragrances. The 

parents also received an information leaflet on childhood delirium. 

Physical restraints are generally not recommended among delirious children, and should 

be used with caution (Martini, 2004). Their use in adults has been shown to increase the 

risk of delirium (Michaud L et al., 2(07). 

Despite the paucity of literature addressing environmental aspects of delirium 

management in children and adolescents, common sense suggests that close involvement 

of carers in providing orientation and reassurance and the provision of familiar toys, 

special transitional objects, and family photos might well be beneficial for younger 

patients. 

2.4.17 A Antipsychotic medications in the treatment of adult delirium 

After due consideration of these basic physiologic factors, further management 

of the patient should not be complicated by the superimposition of new noxious 

agents, such as the indiscriminate use of chemical sedatives. If sedation is 

necessary the ideal means is the use of a continuous tub bath 

(Romano and Engel, 1944a, p. 635) 
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Although much has changed since Romano and Engel's groundbreaking work on 

delirium in the early 1940's, their caution in relation to the use of medication in the 

management of delirium remains pertinent, as almost all of the agents used in its 

pharmacological management have also been implicated in its causation. In some 

patients the simplest 'and most effective strategy may well be the cessation of 

'deliriogenic drugs' (Bums et al., 2004). 

Not one medication has been approved by the United States Food and Drug 

Administration (FDA) for use in the treatment of delirium in any age group. A careful 

risk: benefit analysis should therefore be carried out in each individual case before 

embarking on pharmacological treatment. Importantly, early identification of the 

symptoms of delirium has been shown to result in reduced usage of medications 

(Breitbart et al., 1996). With the exception of cases of delirium associated with some 

withdrawal states, antipsychotic medications remain the treatment of choice, often 

resulting in clinical improvement before the elucidation and correction of the underlying 

etiology of the delirium (N akarnura et al., 1997). 

In keeping with both the CEEUINICE (2006) and APA (1999) practice guidelines, The 

Society of Critical Care Medicine guidelines (2002) recommend haloperidol as the drug 

of choice in adults, although it is acknowledged that this is based on sparse outcomes 

data from nonrandomised case series and anecdotal reports. Nevertheless, haloperidol 

remains the most widely used antipschotic agent for delirium in adults (Ely et ai., 2004), 

However, the typical antipsychotics like haloperidol have a greater propensity to cause 

extrapyramidal side effects like dystonic reactions and parkinsonism, particularly in 

vulnerable populations such as the elderly and in children. 

Antipsychotic medications are reported to be effective in all subtypes of delirium, 

including the hypoactive (lethargic) subtype characterised by psychomotor retardation 

and sedation (Breitbart et aI., 1996; Platt et al., 1994; Schieveld et aI., 2007). The 

evidence-base for the use of antipsychotics in hypoactive delirium, however, remains 

extremely flimsy (Breitbart et aI., 2OO2b; Platt et al., 1994; Lonergan et al., 2007, 

Michaud et aI, 2007). In fact, MichaUd and colleagues (2007), in their systematic review 
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of the evidence for interventions for delirium give a Grade I level recommendation for 

the use of drug treatment in hypoactive delirium, suggesting that there is 'no sufficient 

evidence or no sufficient consensus to fonnulate any recommendation (i.e. studies or 

expert opinion are contradictory)' . 

My own unsystematic review of the adult literature of the last 10 years reveals that one 

Cochrane review, five other systematic reviews, and one unsystematic review published 

within the last 6 years have addressed the use of antipsychotic medications in the 

treatment of adult patients with delirium (Lonergan et al., 2007; Seitz et al., 2007; Rea et 

al., 2007; Lacasse et aI., 2006; Boettger and Breitbart, 2005; Weber et aI., 2004; and 

Schwartz et al., 2002). 

Schwartz and colleagues (2002), Lonergan et al. (2007), Rea et al. (2007), and Boettger 

and Breitbart (2005) have specifically addressed the role of atypical or 'second 

generation' antipsychotics in the treatment of delirium. The results of each of these 

reviews will now be discussed in some detail, as each has used slightly different 

methodology. 

The Cochrane review of Lonergan, Britton, and Wyller (2007) addressing the use of 

typical and atypical antipsychotics in delirium concluded that there was no evidence that 

low dosage haloperidol has lesser efficacy or greater frequency of adverse effects than 

olanzapine or risperidone, although high-dose haloperidol was associated with higher 

rates of extrapyramidal side-effects. In relation to delirium prevention, the review 

concluded that low-dose haloperidol might decrease the degree and duration, but not the 

incidence of delirium in adults with post-operative delirium. It should be noted that these 

conclusions were derived from the analysis of only three studies that satisfied the 

reviewer's selection criteria for inclusion. 

Rea et al. (2007) searched MEDLINE (1977 - September 2(06) and International 

Pharmaceutical Abstracts (1997 - September 2(06) for English-language publications of 

clinical trials that compared haloperidol with atypical antipsychotics in the treatment of 

hospitalised acutely ill adults with delirium. Only four trials were identified: one double 
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blind, randomised study (risperidone versus haloperidol), one single blind, randomised 

study (olanzapine versus haloperidol), and two retrospective studies (olanzapine versus 

haloperidol and quetiapine versus haloperidol). Rea and colleagues (2007) concluded 

their review by suggesting that haloperidol and atypical antipsychotics were equally 

efficacious for the treatment of delirium in acutely ill hospitalised patients, and that 

atypical antipsychotics might be safer in relation to their side effect profile. In relation to 

the treatment of hypoactive delirium, these authors suggested that the existing data was 

inconclusive. 

Seitz et al. (2007) undertook a systematic review using MEDLINE (July 1980 to July 

2005) and Cochrane databases for English language articles reporting prospective 

studies with standardised diagnostic criteria for delirium. Fourteen studies (9 single 

agent studies and 5 comparison trials) met the author's inclusion criteria with a total of 

448 patients. No study that included a placebo comparison to account for spontaneous 

improvements was identified. Other major methodological limitations of the studies 

identified included inadequate blinding, randomisation and the handling of participant 

withdrawals from studies. Studies included in the review tended to be of short duration 

(less than 7 days in many cases). Observational studies have shown that delirium is often 

a transient disorder with prompt treatment of the underlying precipitating medical 

illness. For example, several studies have shown that delirium in adult post-operative 

populations lasts between 1 and 4 days in most cases (Edlund et al., 2001; Williams­

Russo et al., 1992; Galanakis et al., 2001; Uptzin et aI., 2005), and that delirium in adult 

medical patients tends to have a similar time course as that noted for post-surgical 

patients (Martin et al., 2000; Rudberg et al., 1997; Rockwood, 1989), Delirium 

characteristically also has a fluctuating course of symptoms, so that in studies that were 

too short or where subjects were examined too infrequently, some individuals may 

appeared to have recovered when in fact what was being observed was a 'natural' and 

temporary fluctuation in symptoms. The study medications in this review (Seitz et al., 

2007) included haloperidol, chlorpromazine, olanzapine, risperidone and quetiapine. 

Improvements in delirium severity were reported with all of these medications, with 

improvements occurring soon after initiation using relatively low doses of the 

medications. Delirium severity as measured on the various delirium scales was reduced 
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by 43% to 70% in the 12 studies that reported this outcome. Serious adverse events 

attributed to antipsychotic medications were uncommon, although side effects were not 

systematically evaluated in any of the studies identified. These authors also noted that 

several studies have documented increased risk of the development of delirium with 

exposure to psychoactive medications, including antipsychotics. Additionally, they 

noted that the available evidence suggested that many cases of delirium could be 

successfully managed without medications using environmental strategies, but that these 

strategies were often underutilised. Three comparison studies identified higher rates of 

minor adverse events with haloperidol when compared to olanzapine and risperidone. In 

these studies the increased adverse events with haloperidol was due to mild 

extrapyramidal symptoms. 

The authors concluded that in the absence of any published, double blind, randomised, 

placebo-controlled trials, it was difficult to determine whether the observed 

improvements in delirium severity could be attributed to the study medications, the 

natural history of the disorder, or correction of the underlying medical condition. They 

also acknowledged that several studies (Lundstrom et al., 2005; Cole, 2002) have 

observed substantial improvements in delirium without reliance on antipsychotic 

medications. Cole and colleagues, for instance, conducted a randomised trial of the 

systematic detection and nonpharmacological intervention of delirium in older medical 

inpatients. The authors found significant rates of improvement both in the intervention 

group and the usual care group (48% and 45% respectively). Seitz and colleagues (2007) 

emphasized the need for placebo-controlled studies, particularly in the light of the 

negative results obtained in two recent randomised placebo-contrOlled trials for the 

prevention of delirium in adult patients using haloperidol and donepezil. 

Lacasse and colleagues (2006) reported on a systematic review of trials evaluating the 

pharmacological treatment of delirium in adult medically or surgically ill patients. The 

authors searched a wider range of databases than Seitz et al. 2007, including PsycINFO 

and EMBASE (in addition to MEDLINE and the Cochrane Central Register of 

Controlled Trials) to July 2006. Only prospective, randomised, controlled trials 

comparing the clinical effects of antipsychotic therapy with placebo or comparing two 

194 



antipsychotic treatments in an acute care setting were selected. Only 4 studies met these 

inclusion criteria. Three of these trials compared haloperidol with other agents including 

atypical antipsychotics, first generation antipsychotics, or benzodiazepines. No study 

using a placebo-controlled methodology was identified. 

The authors concluded that on the basis of the comparative studies examined in their 

review, antipsychotic medications appeared to be efficacious and safe for the treatment 

of delirium in adult patients. Haloperidol was the most studied agent, and was associated 

with more frequent extrapyramidal side effects, although overall, all agents were well 

tolerated. They also concluded that the recommendation of one antipsychotic agent over 

another in the first-line pharmacological treatment of hospital-associated delirium in 

adult patients was limited by the quality and quantity of the available data, and that no 

rigorous scientific data clearly supported the widely accepted recommendation that 

haloperidol be the pharmacotherapeutic treatment of choice. They also noted the lack of 

data addressing the question of whether antipsychotics in combination with 

environmental strategies provided greater benefits than either alone. 

Weber and colleagues (2004) reviewed the evidence for both treatment and prevention 

of delirium using a search of the published literature in the MEDLINE and Cochrane 

databases. The authors concluded that at the time of writing the best available evidence 

for pharmacological intervention in the symptomatic treatment of delirium in adults was 

strongest for the use of haloperidol and chlorpromazine. This recommendation was 

based largely on the findings of one of only two randomised controlled trials identified 

by the authors' search strategy; namely the study of Breitbart et al. (1996). Breitbart and 

colleagues (1996) randomised 31 delirious AIDS patients to haloperidol (n= 13), 

chlorpromazine (n=13), or lorazepam (n=6). Treatment with either haloperidol or 

chlorpromazine resulted in significant improvement, whereas no improvement was 

found in the lorazepam group. Treatment with haloperidol or chlorpromazine was 

associated with extremely low prevalence of extrapyramidal side effects. All patients 

receiving lorazepam, however, developed treatment-limiting adverse effects that 

included oversedation, disinhibition, ataxia, and increased confusion. 

195 



Schwartz et al. (2002) reviewed the scarce available litemture on the use of the atypical 

antipsychotics, olanzapine, risperidone, and quetiapine in treating delirium amongst 

adult patients. This review was based on two retrospective case reports (Sipahimalani 

and Masand, 1997), a retrospective follow-up of 11 consecutive patients (aged 14-74 

years) (Sipahimalani et al., 1997), and a case series of 7 patients with psychotic delirious 

symptoms (Furmaga et al., 1997), in the case of risperidone. For olanzapine, the data 

consisted of a retrospective study (Sipahimalani and Masand, 1998) of 11 delirious 

adults treated with olanzapine (8.2 +/- 3.4mglday) compared to a group of 11 delirious 

adults treated with haloperidol (5.1 +/- 3.5mglday). According to the DRS, five of the 11 

olanzapine-treated patients and six of the 11 haloperidol-treated patients experienced a 

greater than 50% reduction in delirium severity. The peak clinical response occurred in 

6.8+/- 3.5 days with olanzapine and in 7.2+/- 4,9 days with haloperidol. These between­

group differences were insignificant. Haloperidol, however, was more poorly tolemted: 

five patients taking haloperidol as compared to none of those taking olanzapine 

developed extmpyramidal symptoms. For quetiapine, the review conclusions were based 

on a single retrospective study (Schwartz and Masand, 2(00) comparing haloperidol 

with quetiapine in adult patients with delirium with 11 patients in each arm of the study. 

Of the 11 patients in each group 10 showed improvements in DRS scores, with a 

reduction of more than 50% in global delirium symptoms. 

The authors of the review (Schwartz et al., 2(02) concluded that on the basis of their 

experience and the limited available evidence, an atypical antipsychotic agent was a 

reasonable first-line approach to the pharmacological treatment of delirium. fu the 

authors clinical practice risperidone was used as the agent of choice, although if this 

agent failed, the medical and psychiatric diagnosis was reevaluated and haloperidol was 

instituted as suggested by the American Psychiatric Association guidelines (American 

Psychiatric Association, 1999). The authors also noted that if an enteral route for 

administmtion was not available because of the patient's medical condition, level of 

agitation, or refusal to take oral medication, then intramuscular or intmvenous 

haloperidol might be a more reasonable choice. 
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Boettger and Breitbart (2005) conducted a PubMed, PsycLIT and Embase literature 

search for studies using atypical antipsychotics in the treatment of adults with delirium 

(1996 to April 15, 2005). These authors identified 13 studies examining the use of 

risperidone, olanzapine, and quetiapine, and two case reports using ziprasidone. No 

publications were found on aripiprazole. Of these studies, three used a retrospective 

design, nine were prospective and open label, and only one study was double blinded. 

The authors concluded that although atypical antipsychotics were widely used in the 

treatment of delirium in adults, well-designed studies did not exist. Even the prospective, 

double blind study of Han and Kim (2004) did not report the end score in both of the 

treatment groups nor measure side effect burden. Some studies included patients with 

drug intoxication and other readily reversible causes of delirium. Few studies 

differentiated between delirium subtypes. Among the existing studies, stronger data 

supported the use of risperidone and olanzapine, and these agents appeared to be safe, 

with a low burden of side effects. The authors also suggested that there might only be 

limited efficacy in the use of olanzapine in the hypoactive delirium subtype in elderly 

patients. 

Since the review by Schwartz and colleagues (2002), a number of further publications 

have described the use of risperidone in the treatment of adult patients with delirium, 

including two prospective open trials of risperidone and one double-blind trial of 

risperidone versus haloperidol (Bougeois and Hilty, 2005; Gupta et aI., 2005; Han and 

Kim, 2004; Liu et aI., 2004; Parellada et aI., 2004; Tune et ai., 2002). 

Horikawa and colleagues (2003) carried out a prospective open trial of 10 patients with 

delirium, and found that, with a relatively low dose of 1.7mglday, risperidone was 

effective in 80% of patients, with the effect appearing within a few days. There were no 

serious adverse effects. However, sleepiness (30%) and mild drug-induced parkinsonism 

(10%) were observed. The authors concluded that the observed improvement was 

considered to have occurred in response to the risperidone rather than correction of 

underlying cause, because patients in whom the etiological factors of delirium could be 

eliminated, and those whose delirium was quite likely to resolve spontaneously, were 

excluded from the study. 
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.hperidone group response 42'>1:.0=5. p= 0.11). One patient III the halopendol group 

expenenccd nuld akathilla. 001 no othel pa\lents reported clinically signific3m side 

e ffccts. 

1lIcre has. ho ..... cver. also been a repon that ..... arned of a ri .. k of delinum assocmted with 

ri'l"'ridone trealml:m. e<pce,a1ly in the elderly and m those lC~iving OIher medication> 

(0" having Oilier di,Qfllen. nlTecting the centnl] ne/Vous sy'tem (Rn\"ooa-Spri ngcr e/ ul .. 

1991\). Ta"car and Dem o' se~ (1998) ha,·c abo n:poru:d a case of dclinum seemlllgl} 

mduced by rispcndone. 
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Since the rc~'ew by Schwam. ~, at (2002). a rnndormsed. plac~bo-cOlllrolled trial 

compwlIIJ haJ~ridoi and ollUQapme (I/u el ,d .• 2()O.1.). and an ~n tnw of olanzapme 

(Brcnbilr1 fl 01 • 2002b) for th~ treutmen! of delirium in ho5piwlisnilldull ClIlKer paumlli 

have been reponro. 

Brdtbilr1 and COl!CII&UC5 f,!OO2b) rondoclro an op:n-label. prospcctJvc trial of 

,,1~nUlpine in 79 pallent~ with OSM IV delimull o"er the course of. 7-day treltmct1t 

period. Fifty_~ven patients (76%) hod complete resolution of ~ .. dehn\llll on 

OIDnlapine. 1'10 patients cxpenencro extrapY1"'.lIt1.idal slde-effecu. IXII"'e''C!'. JO'I, 

c~peneoccd snialKln. In ttu~ study both !.he prescnce of the: hypoacu'"e ~ubI)-pc and 

$C"cnl)' of delinum as measured by the Memorial Ikhrlum ASSCSImcnt Scale (grealU 

thrill 23) predICted poortr /'C$poIIsc. Of nOie. two patients treated " 'uh OlanzllplllC 

seemed to have I IOwullmg of the,. dehnum ttqu,nng «SSaUOn of the drug. lbe 

authan; ~u"e,u::d thlll oIa/J2l1p1ne'~ mu!oClt'illic antagoni!ol PfOPCrtlC:S eou.Id IheofeucaJly 

have played a mle in the euccrb3tion of dellriWll. lbe ~uthor) a1«1 JUg&e$led !b. 

olanzapllle's scduuve properties may have eonlnhlllro 10 tlJC poorer ~~ of pauenu 

mlhe h)'pOOCU"c group 

Hu and colle~gues (2()O.1.) reponed the ~Ulli m I ranOOtnised. ph.:.cbcKonuollro trial 

of 17.5 dtk:rly piltient~ wilb ddtnum nmdomto;cd 10 olanzap,ne (74 paloeUIi). haloperidol 

(72 pallcnts) or placebo (29 patic:ntJ.). To the best of my I;nowlcd~. at !he time of 

wnung. this " the only randonu..ed. pllCCbo<onuoUed trial 10 be condlJC1cd In the 

ttt:aUllcnl of dehril.ll11 til all" .gc b'TOUJl. TIus $Iudy IMI 1111:1115ioo erilena for lilt 

Cochranc Rc,'ICw of Loncrgan (I a/, (2007). 11)( a\llllQn concludo:d that olanup'nc 

\1.2S- 2mg per day). as compucd 10 IWopcridoi (2..5- 10m, per day). Utlflt'O"cd tkbnurn 

moo: rupidly and was 1IS.'IOClIllnl .... ,\h fcv.-et $ide eff~s. a1lhoUJh then' "'as no 

diJfcl'l'OO:: ,0 the'" day peolsicnOc of delimlRl 

Ii t~ 110Iabk 111 thll 'Iudy thai the Delirium R~ung Soorc of p/Dcrbo p.tIoenrs (cll b) 

247% III Da) 7. aJlhough th,~ lOotS ~,glllrlCanlly k» lhan lhe dec~ ohscn'Cd .. ,th 

oIanzlptDC r712'1, ~~IOf1) and lIalopendol (70 4~ ~Ilt'uon). Kim ~I al. r.OO l l ha~ 



aL.;o :hSC!..ed the dficacy and safely of olannpine for the lI'Calment of delmum in 21 

Hd"lt KO<>:aIl pntlcnts. Score. on Q delinum rot"''!; ""o le Improved ;iJ;nifieuntly frum the 

time of pre-treatment to the Hille of post·treatment. No patients haJ sig ruticant side 

effeCls. 

Two rel~li\'cly recent survey. addressing. amongst o ther aspects. the opi nions of 

correspondents regardmg the opIl1naJ tll'~tn-..:nt of deltrium have been published. 

Someya and colleagues (2001) conducted a sun'ey of 28 psychIatric d..'Jllll1mcms 10 

Japan reg:l1ding the drug [heropy of delirium. Halopenclol was u-;cd in 61% of cases. 

Halopcndol was a1<;<> considered the drug of firsl choice hy 97<;;: of psychIatric faci lities. 

while 57% thought (his drug had few side effects and '''1-< easy to usc. Ely alld 

colleagues (1OQ..\) sun'eyed a IX'IlvenicoCC'! ~mple of physicians (n:153). nulWS 

In:113). pharmacists In=13I . physicIan assislams In=121. and resPlrolOry care 

proctitionen (n:8;). regardiog the treatment of de linuln In the intensive cart' unit 

Deltrium wa~ Ill'ated w;th haloperidol by 66~ of co""',ponden!.>. wilh lorozepam by 

12%. and " .. ,th at}l'lcal anup,ychollcs b) k-.. Ihan 5<],. 

In summary. the evuk-nce for the trcalmelll of ddlrium m adult pmieflls remmn, rather 

limited_ The a,-ailablc literature h:li many linmallons. Tnals are gcnc .. ..Jly of very Won 

dUl'"dtion. and uuhzing. for the moSt pan. siogh.··a~-cnL open-label methodolDgJes w;thDut 

placebo e<mlrol In the case of pllammcolugJcal ,t".reglcs. Only (,Me randoml~d. 

placebo-conlrolled 'Iudy of de lirium treatment has been published (Hu ~I 0/ .. 2(0.:), 

GIven thai ~Iirium i_' by ",lIure a fluo:tunting rondi!ioo wilh higil role'< of 'ponraneous 

rem),,,on OI-cr ,hort pc:nods of lime. thIS lasl pmblem COfISUlutcs a major flaw III the 

eVIdence. In addiuon. according to clinIcal pr:tcIlCC guIdelines. any intervention mUSI 

proceed In concrrt with COrrecUon of the underlymg medICal cau~ ,,·h(,re\'C!" IX's'ible. 

Fcw studies ha\'c addrcsSC<l this lmponant oonfOllnding facio.- usiog llIea'>ure~ of 

medical tll ne5S burden o,'cr time. and "'here thh ha< been adtIrcsscd. the measure of 

medical burden has been relatively tn,ensiti~e 10 sudden chan!,~ in OH'raU medical 

condition. Thus. It rema,ns 10 be pnll"cn with an)' <Clenlifie ngC>l" that any impfOl'cllIem, 

In delmum symptoms docum~nrcd III dimeaJ trials are n()[ bener accounted for by 

prompt L-orrection ('f the precipitating medical ill ness _ The avai lable litcrnture sU£l,-CSt, 
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that potentially beneficial environmental strategies are frequently neglected. Medication 

use in delirium appears to be correlated with disruptive behaviours rather than severity 

of cognitive disturbance, and is therefore more commonly used in the hyperactive 

subtype. This is concerning, as Platt and colleagues (1994) have suggested that the 

hypoactive subtype may well respond as favourably to antipsychotic medication as the 

hyperactive subtype. In recent years an emerging but flawed evidence base for the use of 

atypical antipsychotics has arisen. However, clinician surveys (Ely et aI., 2004; Someya 

et ai., 2001) reveal that haloperidol remains the drug treatment of first choice in 

delirium, in keeping with recommendations from current practice guidelines. 

2.4.17.5 Antipsychotic medication treatment of children and adolescents with 

delirium 

Having just acknowledged the considerable limitations of the evidence-base for the use 

of medication in the treatment of adult patients with delirium, it has to be said that the 

evidence for their efficacy and safety in children and adolescents with delirium is 

substantially more limited. 

In the paragraphs that follow I have attempted to both summarise and discuss the results 

of my systematic literature review of delirium in children and adolescents in relation to 

antipsychotic medication treatment of delirium in this age group. 

Karnik et ai. (2007) recently reported two cases of delirium in adolescent girls, as 

mentioned in an earlier section. They described the apparent differential responsiveness 

of the girl with the hyperactive subtype of delirium to haloperidol, and of the girl with 

the 'hypoactive/mixed' subtype of delirium to risperidone. The authors provided a 

suggested treatment algorithm for paediatric delirium based on a theoretical model of 

two different neurochemical pathways leading to the different SUbtypes of delirium, and 

described a theoretical framework to account for the apparent better response of 

hyperactive delirium to haloperidol, and of hypoactive/mixed delirium to risperidone. In 

the first case, these authors described a 16-year-old girl with a hypoactive/mixed type of 

delirium characterised by confusion, disorientation, pressured speech and insomnia that 
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showed a good response to risperidone 0.5 mg twice-daily. In the second case, the 

authors described a 14-year-old girl with a hyperactive delirium characterised by 

hallucinations, delusions, agitation and aggression who exhibited a poor response to 

increasing doses (average 3mg per day) of risperidone over a 5 day period. This patient 

responded rapidly when the antipsychotic was switched to haloperidol 0.5mg twice 

daily. The authors suggested that risperidone's ability to increase dopamine levels in the 

medial prefrontal cortex via indirect activation of 5-hydroxytryptamine lA (5HTIA) 

receptors might result in better cognitive enhancement in hypoactive delirium, in the 

same way that this mechanism has been suggested to improve cognition and negative 

symptoms in patients with the negative symptoms of schizophrenia. 

This report is similar to the experience of Scharko and colleagues (2006) who described 

a 15-year-old with an agitated delirium in the context of presumed HN-dementia who 

responded poorly to an initial trial of risperidone, but whose symptoms rapidly resolved 

on switching to haloperidol. 

Martini (2004), in his recent review 'Delirium in the Paediatric Emergency Department', 

recommended that haloperidol remain the drug treatment of choice in children and 

adolescents with delirium after a careful risk: benefit analysis in each individual case. 

Individula doses of 1 to 2 mg orally or Img intramuscularly were recommended. The 

author warned of the potential for extrapyramidal side effects, and specifically warned of 

the risk of neuroleptic malignant syndrome with haloperidol, a presentation that includes 

symptoms of delirium and is potentially fatal. 

Stoddard and colleagues (2006), in their review of 'Psychopharmacology in Paediatric 

Critical Care' were of the opinion that brief use of intravenous haloperidol with later 

substitution of an atypical antipsychotic was increasingly becoming the case with 

children presenting with a delirium in the United States. The authors suggested that, in 

their experience with older children, haloperidol was a safe, inexpensive, and highly 

effective treatment for the rapid remission of acute delirium, particularly in alleviating 

insomnia associated with delirium. In their experience, intravenous haloperidol could be 

used sagely for short periods in older children and adolescents who were 'selected 
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carefully and monitored for cardiovascular and other adverse effects'. In these authors' 

center haloperidol has been used effectively to relieve the symptoms of different 

subtypes of delirium in children and adolescents, including delirium associated with 

burns in more than 80 older children. They reported no emergence of acute dystonias 

while the causes of the delirium were being sought and corrected. The authors suggested 

that haloperidol was required for only 1 to 3 days until the delirium resolved. Low doses, 

between 0.5 and 3 mg given slowly by intravenous push were usually sufficient, 

repeated every 6 to 8 hours once the appropriate dose had been indentified. The authors 

noted that haloperidol had not been approved by the FDA for intravenous route in 

children or adults. If children were able to tolerate oral, nasogastric, or gastrostomy tube 

medications, these authors suggested that after 24 - 48 hours of intravenous haloperidol, 

substitution of an atypical antipsychotic such as risperidone, olanzapine or quetiapine 

might be appropriate. 

Schieveld et al. (2007) reported on the therapeutic approach and treatment response of 

40 patients with paediatric delirium (mean age 7.6 years) in a paediatric intensive care 

unit setting. A two-track treatment approach was utilised, with pharmacological 

strategies proceeding in parallel with environmental strategies. In this series all but two 

children with delirium received antipsychotic medication. In children with marked 

agitation that was sufficiently severe to threaten their health status, haloperidol at a 

loading dose of 0.15-0.25 mg/dose intravenously was used, given slowly over 30-45 

minutes, followed by a maintenance dose of 0.05-0.5 mglkg/24 hours, also by 

intravenous route. In less acute situations, however, and when an oral route for 

medication administration was possible, risperidone at a loading dose of 0.1- 0.2mg/dose 

by mouth, followed by a total daily maintenance dose of 0.2-2.0 mg/24 hours was used 

as the treatment of choice. Clinical responses and side-effects were recorded by the child 

neuropsychiatrist and the paediatric intensivists. Children were followed up at 6 weeks 

after discharge. Twenty-seven patients were given haloperidol, 10 risperidone, and 1 

child received both drugs in succession. In the majority of cases a response was rapidly 

observed, especially in the hyperactive forms, often even after a single dose. Two 

patients experienced acute dystonia as a likely side effect of haloperidol that responded 

well to biperidene. In most cases the medication was stopped or tapered successfully 

208 



during hospitalisation or after discharge. Limitations of this study noted by the authors 

included the fact that no severity scale for delirium was used, because none existed for 

the paediatric population. In addition, the authors acknowledged that as no data existed 

on the natural course of childhood delirium that has established the rate of spontaneous 

remission of delirium in this age group, cases of spontaneous remission might have 

erroneously been classified as treatment responders. In the opinion of the authors, 

however, the time frame of the responses pointed towards a medication effect rather than 

spontaneous remission. No rating scale was used to estimate antipsychotic effectiveness. 

In a separate article, Schieveld and Leentjens (2005) described the use of intravenous 

haloperidol for the treatment of delirium in two girls aged 28 months and 42 months. In 

both cases good responses were obtained from a single dose of intravenous haloperidol. 

The 28-month-old girl received a single dose of 0.25 mg haloperidol administered 

slowly intravenously and made a complete recovery within 30 minutes. The 42-month­

old girl received a single dose of 0.15 mg haloperidol, administered in the same way, 

and had made a full recovery on waking the next morning. These authors were of the 

opinion that delirium in children, regardless of subtype, should be treated actively with 

antipsychotic medications rather than conservatively, for the following reasons. Firstly, 

because it is important to control agitation in order to prevent the child from harming 

themselves by, for example, extubating themselves, pulling out intravenous lines, or 

falling out of bed. Secondly, the authors asserted that reducing the stress associated with 

a delirium facilitates recovery of the somatic condition, and quoted Turkel and Tavare 

(2003) in postulating a longer hospital stay and higher mortality in children with 

delirium. Lastly, these authors suggested that active treatment of childhood delirium 

might reduce the impact of an experience that is frightening to both children and their 

carers, and might reduce posttraumatic stress. Suggested dosages for children younger 

than 4 years of age were given as 0.25 mgldose slowly intravenously over 30- 45 

minutes as a loading dose and 0.05 to 0.5 mglkgl24 hours intravenously as a continuing 

dose. 
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The authors concluded that pharmacological treatment should be part of the routine care 

of delirious young children, and did not restrict their recommendations to children and 

adolescents with delirium in the Pleu setting. 

Turkel and Tavare (2003), in reporting their retrospective series of 84 children and 

adolescents with delirium referred to a consultation-liaison psychiatry service, provided 

little comment on the treatment of these cases, other than noting that 'antipsychotic 

drugs were found to be helpful in controlling symptoms of delirium in the paediatric 

patients in this study' . 

Brown and colleagues (1996) documented their experience of the safety and efficacy of 

haloperidol in the treatment of 30 agitated, critically ill paediatric patients with burn 

injuries. The mean age of the patients in this study was 7 years (8 months to 18 years), 

with a mean weight of 32.7 +/- 4.3kg. Ninety percent of these patients required leu 
monitoring for a significant proportion of their hospitalisation. The main indication for 

the use of haloperidol was 'marked agitation and restlessness' (80%), followed by 

'delirium with marked disorientation, hallucinations and delusions' (13%) and insomnia 

(7%). The mean individual dose of haloperidol was 0.047 mglkg/dose. The longest 

period of treatment with haloperidol was 3 months. Fourty-three percent of doses were 

intravenous, and 57% were enteral. On an 'efficacy score' of 0 to 3 (0 = no effect, 1 = 
fair, 2 = good, 3 = excellent), 67% of patients had an efficacy score of 3. Haloperidol 

had no beneficial effect in 17%. The enteral route was used in 4 of the 5 cases in which 

haloperidol had no effect. Of the 429 doses of haloperidol administered, adverse effects 

were noted on only two occasions. Extrapyramidal effects were not observed. The 

authors went on to note that as haloperidol undergoes extensive first pass metabolism in 

the liver, the enteral route might result in a reduction in bioavailability of 40% when 

compared to the intravenous route. They also noted that the intravenous route has 

actually been associated with significantly reduced rather than increased incidence of 

extrapyramidal effects (Menza et ai., 1987). 

Harrison et ai. (2002) also documented the prompt behavioural control obtained with 5 

'difficult-to-sedate' critically ill children with intravenous haloperidol. The ages of these 
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patients were 9 and 11 months, and 12, 14, and 16 years. Nursing notes described them 

as being 'agitated, thrashing, disorientated or combative'. The patients in this report 

received loading doses of haloperidol ranging from 0.025 to 0.10 mglkgldose 

intravenously. The maintenance regimen ranged from 0.06 to 0.45 mglkgl24 hours 

'divided into 3- 4 daily doses. These authors noted the increased risk of dystonic 

extrapyramidal reactions in young children, especially boys, but also went on to note the 

reduced likelihood of this effect by using the intravenous route. In this small series of 5 

patients haloperidol was well tolerated in 4 out of 5 patients. One patient developed an 

oculogyric crisis. 

Ruha and colleagues (2006) have recently documented the adjunctive use of haloperidol 

in 12 children (mean age 21.2 months) presenting with agitation and distress in the 

context of acute methamphetamine toxicity. Many of these children are likely to have 

been experiencing an intoxication delirium. All patients were treated with a 

benzodiazepine in addition to haloperidol. No patient received haloperidol without ftrst 

receiving a benzodiazepine. Two patients received haloperidol in the emergency 

department, with individual doses of 0.17 and 0.02 mglkgldose administered, while the 

remaining patients were treated in the intensive care unit, with individual haloperidol 

doses ranging from 0.02 to 0.67 mglkgldose (mean 0.14mglkgldose; median 0.05 

mglkgldose). Patients received between 1 and 4 doses of haloperidol in total. There were 

no reports of QT prolongation, dystonic reactions or cardiac dysrhythmias. All patients 

received continuous cardiac monitoring. 

However, not all authors have documented the safe use of haloperidol in agitated, 

acutely ill paediatric patients. Ratcliffe and colleagues (2004), for example, assessed the 

effectiveness and safety of haloperidol by a retrospective chart review of 855 acutely ill 

children treated consecutively over a 3-year period. A total of 26 of these acutely ill 

children received haloperidol and were therefore included in the study. The mean age of 

these children was 11.7 years, with a mean weight of 51.4 kg. The major indication for 

the use of haloperidol was 'marked agitation and restlessness' (85%). The other 

indication was for 'agitation and restlessness in addition to delirium with marked 

disorientation, hallucinations and delusions' (15%). A total of 308 doses of haloperidol 

211 



were administered. The mean dose used was 0.057 mglkgldose. The longest period of 

administration was 22 days. Of the doses, 53% were intravenous and 47% enteral. The 

effectiveness of haloperidol was retrospectively assessed using a scale of 0 to 3 (0 = no 

effect, 1 = fair, 2 = good, 3 = excellent). The mean effectiveness score for haloperidol 

was 1.73 (fair to good). An effectiveness score of 0 was observed in 19% of cases, 1 in 

31 %, 2 in 8% and a score of 3 in 43%. In terms of adverse effects, of the 308 doses 

administered, adverse effects or complications were noted in one of five (20%) patients 

that had an effectiveness score of 0 (no effect). Patients who were given an effectiveness 

score of 2 or 3, however, did not experience a side effect from haloperidol. Of the 26 

patients, 6 patients (23%) had adverse reactions to the medication. Four patients 

experienced dystonic reactions, one hyperpyrexia, and another hyperpyrexia and a 

dystonic reaction. The overall incidence of acute dystonic reactions was 19.2%. The 

authors concluded that the use of haloperidol was accompanied by an unacceptably high 

incidence of side effects in the critically ill paediatric population. The authors no longer 

use haloperidol in this patient group at their institution. Unfortunately, the authors do not 

go on to discuss whether they have substituted another medication for haloperidol in the 

treatment of these patients. 

Amongst the 65 published cases reports of delirium or probable delirium in children and 

adolescents between 1980 and 2008 identified by the search strategy, only 8 patients 

received antipsychotic medication (haloperidol in 7 patients, ziprasidone in 1). Of these 

8 patients, 6 were classified as having a hyperactive delirium, 1 a mixed delirium, and 1 

a hypoactive delirium, on the basis of the information available in the reports. Seven of 

the 65 cases were treated with a benzodiazepine alone (most often lorazepam). In 4 cases 

an antipsychotic medication was used in combination with a benzodiazepine. 

This low rate of antipsychotic use (16%) in published case reports of children and 

adolescents with delirium is in striking contradistinction to the high rate (95%) 

documented by Schieveld and colleagues (2007), and deserves further scrutiny. 

Schieveld and Leentjens (2005) strongly recommended an active rather than 

conservative therapeutic stance in the management of all cases of delirium in childhood, 

regardless of subtype, and suggest that antipsychotic use should be part of 'routine' 
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management. They argue that in the context of a delirium, active management with 

antipsychotic medication reduces stress (and possibly the incidence of post-traumatic 

stress disorder), the risk of self-injury, and may reduce hospital stay and even mortality 

(extrapolating from the literature relating to delirious adults). Bearing in mind the 

caveats already mentioned in generalizing data derived from a conglomerated 'series' of 

individual published case reports, it is interesting to note that current practice in settings 

outside of PIeD does not seem to conform to the recommendations of Schieveld and 

Leentjens (2005) regarding antipsychotic use. There may be several reasons for this. 

Schieveld and colleagues (2005; 2007) described a series of cases of delirium in the 

setting of a paediatric intensive care unit (pIeD). For the most part, individual published 

case reports reflect cases of delirium presenting in the setting of a paediatric accident 

and emergency unit or general paediatric medical ward. eases presenting in a PIeD are 

likely to be more medically compromised, and the potential negative consequences such 

as agitation, combative, disorganised, or uncooperative behaviour (accidental 

extubation, pulling out of intravenous or arterial lines, and wound dehiscence) are likely 

to be greater. In these instances the risk: benefit analysis for antipsychotic usage is 

perhaps more likely to fall in favour of active pharmacological treatment. A large 

proportion of published case reports of child and adolescent delirium or probable 

delirium have seemingly been managed conservatively (38 of 56 cases; 67%), without 

mention of any psychotropic medication. However, by looking at the presumed 

precipitating cause of the delirium in these case reports, it can be seen that almost a third 

(32%) can be classified as having a readily and rapidly correctable single cause. In 

contrast, the PIeD series described by Schieveld and colleagues (2007) reflect cases of 

delirium in a very sick population of children and adolescents (mean Paediatric Risk of 

Mortality score 23.54; mechanically ventilated in 85%) that are likely to have multi­

organ impairment and multifactorial etiologies for the delirium. These cases of delirium 

are far less likely to have a readily and rapidly correctable cause, and therefore are more 

likely to require active treatment with psychotropic medication whilst complex and 

multiple underlying etiologies are being addressed. In addition, 42% of the individual 

published case reports of delirium or probable delirium can be classified as having an 

underlying cause that is likely to resolve spontaneously in less than 48 hours. Almost a 

third (32%) of these cases were presumed to be toxic or medication-related. Of the 
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individual published case reports in which the delirium was seemingly managed 

conservatively without mention of any psychotropic medication, the median duration of 

delirium was 24 hours or less. 

It can therefore be seen that the risk: benefit analysis for the use of antipsychotic 

medication in children and adolescents with delirium is influenced by factors other than 

symptomatology. The etiology (single or multiple, simple or complex, readily and 

rapidly correctable or not), likely duration, severity, symptom profile, age of the patient 

and environmental setting (intensive care unit or accident and emergency unit) all 

influence this decision in clinical practice. 

In summary, the evidence-base for the use of antipsychotic medication in cases of child 

and adolescent delirium is extremely slim. No controlled trials have yet been reported. 

What published literature that there is, seems to support the use of antipsychotic 

medication, particularly in cases where the presumed underlying etiology is unclear, 

multifactorial, complex, and unlikely to be readily and rapidly correctable or to resolve 

spontaneously over a short time period. In addition, the potential risks of agitated, 

combative, disorganised or uncooperative behaviour in particular environmental 

contexts need to be carefully evaluated. The evidence for the use of antipsychotic 

medication is currently at the lowest levels on the hierarchy of evidence-based medicine 

(Levels 4 and 5; Appendix D), consisting of a handful of small case series and expert 

opinion. In those studies that have attempted to standardise the rating of response to 

antipsychotic medication amongst children and adolescents with delirium, the measures 

have most often been crude and retrospective, with little if any attention paid to major 

potential confounding factors like spontaneous remission, natural fluctuation, and 

correction of underlying etiologies. Of the antipsychotic medications, there is most 

support for the use of haloperidol (see Table 2.10), which has been detailed in over 200 

children or adolescents presenting with delirium or probable delirium since 1980 

(Schieveld et ai., 2005, 2007; Rahu et ai., 2006; Brown et ai., 1996; Harrison et ai., 

2002; Ratcliffe et ai., 2004; Stoddard et ai., 2006; Turkel and Tavare, 2003; Brar et ai., 

2005; Hall et ai., 1994; Okamura et ai., 1997; Budner et ai., 1997; Scharko et ai., 2006; 

Karnik et ai., 2007). Haloperidol has the advantages of being available for parenteral 
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administration when the enteral route cannot be used. The intravenous route may also 

have the added advantage of lowering the risk of extrapyramidal side effects (Menza et 

ai., 1987; 1988). Schieveld et aI. (2007) and Harrison et al. (2002) recommend 

haloperidol in doses of 0.05 to 0.5 mglkglday, and 0.06 and 0.45 mglkglday 

respectively, given in 3-4 divided doses. In the PICU setting, Schieveld and colleagues 

(2008), in reporting their uncontrolled, open experience with intravenous haloperidol, 

suggest that it is often rapidly effective, 'usually within 2 to 6 hours, and sometimes 

after a single IV dosage'. The study of Brown and colleagues (1996) used a mean dose 

of 0.047 mglkgldose in their series. Using their mean patient weight of 32.7 kg, this 

equates to an average individual dose of 1.53 mg. Ratcliffe et aI. (2004) reported a mean 

individual dose of haloperidol of 0.057 mglkgldose. Using their mean patient weight of 

51.4 kg, this equates to an average individual dose of 2.93 mg, which may explain the 

higher incidence of extrapyramidal side effects reported in this study. Martini (2004) 

recommended individual doses of 1 to 2 mg by mouth or Img intramuscularly. Stoddard 

et aI. (2006), drawing on their experience of delirium in older children recommended 

individual doses of between 0.5 and 3 mg given slowly by intravenous push and 

repeated every 6 to 8 hours until an appropriate dosage is identified. In the context of 

medically ill delirious children and adolescents, higher doses of haloperidol would 

appear to be associated with a higher risk of extrapyramidal side effects, and so the old 

adage of 'start low and go slow' would seem particularly appropriate in this context, 

given the higher rates of extrapyramidal symptoms in the younger age group. 

Table 2.10 presents those case series of children and adolescents with definite or 

probable delirium treated with haloperidol that were identified by the systematic review. 

Droperidol, an analog of haloperidol, has also been suggested to have a role in the 

treatment of agitated, violent or psychotic paediatric patients (Sorrento, 2004) and in 

adults with delirium (Meagher, 2001). Droperidol is more sedating and has a faster onset 

of action than haloperidol, an effect that may have added benefit in extremely agitated 

and combative patients. A great deal of controversy has surrounded droperidol since the 

United States Food and Drug Administration (FDA) issued a 'black box' warning, 

cautioning in relation to droperidol's dose-dependent prolongation of the QT interval on 
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electrocardiogram. and the potential for cardiac dysrhythmias. Since then, several 

published studies have disputed this point (Chase and Biros, 2002; Kao et al., 2(03). 

The risk of extrapyramidal side-effects such as dystonia, especially with conventional 

antipsychotics like haloperidol, may be greater in young patients than in adults because 

the number of striatal dopamine D2 receptors declines after childhood. With this in 

mind, there is emerging evidence for the role of risperidone, an atypical antipsychotic, in 

medically-compromised children and adolescents with delirium (Schieveld et al., 2007; 

Stoddard et al., 2006; Martini, 2004). Risperidone was used to good effect in 11 of the 

PICU cases described by Schieveld and colleagues (2007). The authors expressed a 

preference for risperidone in non-acute situations because of the theoretically lower risk 

of extrapyramidal side effects. In cases where an oral route of administration was 

possible, risperidone was started with a loading dose of 0.1- 0.2 mg, followed by a 

maintenance dose of 0.2-2.0 mgl24 hours. Stoddard and colleagues (2006) have 

suggested that there has been an increase in the use of atypical antipsychotics in the 

management of delirium in children and adolescents, with patients frequently being 

switched from intravenous haloperidol to an atypical antipsychotic like risperidone, 

olanzapine, or quetiapine.as soon as the enteral route becomes available. However, the 

reports of Karnik et al. (2007) and Scharko et al. (2006) raise the possibility that 

risperidone may be less effective in hyperactive/agitated cases of delirium amongst 

adolescent patients. Karnik and colleagues (2007) suggested that risperidone might have 

a particular role in hypoactive cases of paediatric delirium, based on wider receptor 

effects and potential to selectively increase dopamine in the prefrontal area. 
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Table 2.11 Haloperidol in the treatment of cbildren and adolescents with definite or probable deHrium: PubUshed reports 
(1980- 2008) 

Publlcatlon Setting Indicatlon No. Age Route Dose Side effects Response 

Schieveld PICU Delirium; 21 Mean ivi 0.15 - 0.25mg Dystonic 'Successful in all 
etal.,2001 Hyperactive (10) 1.6 loading dose; reactions in 2 patients ... In most 

Hypoactive (5) years patients cases, the beneficial 
Emerging (13) maintenance 0.05 (1.4%) effects were 

- 0.5mglkg/24 hrs observed rapidly ... 
sometimes even after 
a single dose' 

Schieveld PICU Probable delirium 2 28 ivi 0.15 - 0.25 mg No side Complete remission 
etal., 2005 months single dose in effects fonowing sittgle ivi 

and 42 each patient reported dose within 30 min 
months and 12 hours 

respectively 
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patient.: 8(90) ~., W%) _.- Inooly2of 
Delirium with 429 doso., Efftc.ocy SCOl"e: 
",""" ente.al Largest 3 In 20 pali.",t, 
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In summary, the existing evidence base for the use of antipsychotics in hyperactive 

delirium in children and adolescents is comprised of small case series, case reports, and 

expert opinion. All reports of the use of antipsychotic medication in delirium in this age 

group have been open and uncontrolled. This is hardly surprising given the state of the 

evidence in relation to the use of antipsychotic medications in adults with delirium, 

which is only slightly more robust. Of the antipsychotic medications, there is most 

support in the literature for haloperidol, used in much smaller doses than commonly 

prescribed in adult patients. Based on this review, and to the best of my knowledge, the 

use of haloperidol has only been documented in any detail in approximately 200 children 

and adolescents with delirium or probable delirium in the literature published since 

1980. However, the relatively high incidence of dystonic reactions (see Table 2.10) with 

haloperidol in the context of severe physical illness in this age group remains a concern. 

The literature tentatively suggests that the risk of extrapyramidal side effects such as 

dystonia might be reduced through the use of intravenous administration, in addition to 

using small dosages. The systematic literature review also identified only four articles 

referring to the use of the atypical antipsychotic, risperidone in children and adolescents 

suffering from delirium (Karnik et ai., 2007; Scharko et ai., 2006; Stoddard et ai., 2006, 

and Schieveld et ai., 2(07). Based on this review, and to the best of my knowledge, the 

use of risperidone has only been documented in 14 children and adolescents with 

delirium in the published literature since 1980. However, as Stoddard and colleagues 

(2006) suggest, the use of atypical antipsychotics such as risperidone in the treatment of 

delirium in this age group appears to be increasingly common in clinical practice. 

2.4.17.6 Benzodiazepines in the treatment of delirium 

The other group of medications that is commonly used in the treatment of delirium is the 

benzodiazepines. Pandharipande and colleagues (2005), in their review of the 

management of delirium in adult patients, suggested that benzodiazepines are not 

recommended because of the risk of oversedation, exacerbation of confusion, 

paradoxical agitation, and respiratory depression. The exception is delirium tremens 

(and other withdrawal syndromes) for which the benzodiazepines remain the drugs of 

choice. Likewise, Grace and Holmes (2006), in their review of the management of the 
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behavioural and psychiatric symptoms of delirium in adults, while acknowledging that 

the benzodiazepines are often used as the first-line agents, warned of the concerns about 

their potential for oversedation, respiratory depression and disinhibition. Considering 

that lorazepam and other benzodiazepines are widely believed to be 'deliriogenic', with 

the capacity for worsening or prolonging the syndrome (Gaudreau et aI., 2005; 

Pandharipande et ai., 2005; Marcantonio et aI., 1994), it is interesting to note that 16% 

of the healthcare professionals surveyed by Ely and colleagues (2004) reported treating 

delirium in the intensive care unit with benzodiazepines. 

Gaudreau and colleagues (2005), in their review of the literature, identified 11 studies 

examining benzodiazepines as possible precipitants of delirium in adults, with positive 

associations reported in only four of these. Breitbart and colleagues (1996), in their 

series of 31 delirious AIDS patients reported that all 6 patients treated in the lorazepam 

arm of the study developed adverse side effects including oversedation, disinhibition, 

ataxia, and increased confusion. Lorazepam alone appeared to be ineffective for the 

treatment of delirium. Some authors, however, have advocated the combination of 

intravenous haloperidol and lorazepam, suggesting that this combination may in fact 

reduce the risk of extrapyramidal side effects as compared with haloperidol alone 

(Menza et aI., 1988), Meagher (2001) has suggested that benzodiazepines may have a 

particular adjunctive role in patients unable to tolerate antipsychotics drugs, possibly 

allowing for lower doses of antipsychotics to be used. This 'antipsychotic sparing' effect 

may be particularly pertinent to paediatric delirium, but this issue remains largely 

unstudied. 

Of the 65 individual case reports of child and adolescent delirium identified by the 

search strategy, 7 (12.5%) were treated solely with a benzodiazepine (most commonly 

lorazepam), and 4 (7%) were treated with an antipsychotic in combination with a 

benzodiazepine. Stoddard and colleagues (2006) suggested that, in the management of 

child and adolescent delirium in the paediatric critical care setting, intravenous 

benzodiazepines, in particular lorazepam and midazolam, were safe and short-acting 

alternative agents that in some cases relieved some of the symptoms of delirium. They 

warned, however, of the risk of sedation, paradoxical disinhibition, and worsening 
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delirium significantly compromising the assessment and management in some cases. 

Martini (2004) also warned of the risk of disinhibition in an already behaviourally 

disturbed child with the use of benzodiazepines in delirium. Schieveld and colleagues 

(2007) reported that 55% of their cases of PIeU delirium were associated with a recent 

increase or decrease in analgosedative medication (opiods and/or benzodiazepines), but 

did not document the rates of coadministration of benzodiazepines with antipsychotic 

treatment. Williams (2007) suggested that benzodiazepines should generally be reserved 

for delirium due to alcohol or sedative-hypnotic withdrawal, but that occasionally 

lorazepam might be used as an adjunct with haloperidol when agitation and insomnia 

persist. 

In summary, while most authors warn of the risk for adverse effects and even worsening 

of delirium associated with the use of benzodiazepines, there does appear to be some 

limited evidence that short-acting benzodiazepines as adjunctive medications to the use 

of antipsychotic medications may have a role in the treatment of delirium in children and 

adolescents. They may have a particular adjunctive role in helping to control agitation 

and insomnia when these symptoms do not adequately respond to antipsychotic 

medications, and may also provide a useful 'dose-sparing effect' in relation to 

antipsychotic medication. 

2.4.17.7 Psychostimulants in the treatment of hypoactive delirium 

Trzepacz and colleagues (2004) cautioned that psychostimulants could worsen delirium, 

presumably through increasing dopaminergic activity. However, a number of authors 

have described the successful use of psycho stimulants such as methylphenidate for the 

treatment of hypoactive delirium (Morita et al., 2000; Keen and Brown, 2004; Gagnon 

et al., 2005). Moein and colleagues (2006) were able to show that methylphenidate 

reduced both duration of intensive care unit and hospital stay in patients admitted to an 

intensive care unit following moderate to severe traumatic brain injury. 

This systematic review of the literature was unable to identify any literature relating to 

the treatment of hypoactive delirium in children and adolescents. 
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To the best of my knowledge, the efficacy of psycho stimulant medication combined 

with antipsychotic medication for the treatment of delirium has not been studied in any 

age group. 

Other medications used in the treatment of delirium 

Other medications with limited evidence for effectiveness in the treatment of adult and 

elderly patients with delirium include the tetracyclic antidepressant, mianserin 

(Nakamura et aI., 1995; 1997), and the cholinesterase inhibitor, donepezil (Sampson et 

aI., 2007). However, a recent Cochrane review (Overshott et ai., 2008) found no 

evidence from controlled trials of donepezil's effectiveness in delirium. 

This systematic literature review was unable to identify and pUblications relating to the 

treatment of delirium in children and adolescents with either of these medications. 

2.4.18 Prevention 

There is a growing body of literature attesting to the effectiveness of preventative 

delirium interventions in adult and elderly at-risk populations (Young and Inouye, 2007; 

Michaud et aI., 2007; Weber et aI., 2004; Siddiqi et aI., 2007). Such interventions have 

included the implementation of pre-operative proactive geriatric consultation in 

combination with a structured protocol addressing pain, unnecessary medications, 

appropriate environmental stimulation, and early mobilisation amongst other risk factors 

(Marcantonio et aI., 2001). A nurse-led intervention using education, systematic 

cognitive sreening, and a pain protocol has been shown to reduce the duration and 

severity (but not incidence) of delirium in elderly hip-fracture patients (Milisen et aI., 

2001). Inouye and colleagues (1999) have also demonstrated the effectiveness of a 

multi component protocol in preventing delirium and reducing its duration. In another 

trial, low-dose haloperidol prophylaxis for at-risk elderly hip-surgery patients was 

shown to reduce delirium severity and duration, but not its incidence (Kalisvaart et aI., 

2005). Levanen and colleagues (1995) have documented the finding of reduced 
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ketamine-induced post-anaesthetic delirium in adult patients premedicated with 

dexmedetomidine. 

In comparison, almost nothing has been published relating to the prevention of delirium 

in children and adolescents. Vlajikovic and Sindjelic (2007) review some of the existing 

paediatric anaesthesiology literature exploring a variety of pharmacological strategies 

aimed a reducing emergence agitation and delirium in children. These interventions have 

included the use of clonidine, dexmedetomidine and midazolam. The authors concluded 

that the literature relating to the prevention of emergence agitation and delirium in 

children remains conflicting. 

The most intriguing report in relation to the prevention of paediatric delirium comes 

from Kain and colleagues (2007). As briefly discussed in the 'Predisposing factors' 

section, these authors conducted a randomised controlled trial in which a 

multicomponent 'family-centered' preparatory intervention prior to elective paediatric 

surgery was compared to 3 other groups. The 3 other groups included a control group of 

'standard care', a 'parental presence' group, in which a parent was allowed to be present 

during induction with anaesthesia, and a 'midazolam group' in which participants 

received standard care plus 0.5 mglkg oral midazolam 30 minutes before being separated 

from parents and moved to the operating room. The multicomponent intervention 

included anxiety reduction strategies, video modeling and education, the presence of the 

parents during induction, coaching, and the avoidance of excessive reassurance by 

parents. The authors reported that their multicomponent intervention significantly 

reduced preoperative anxiety in both child and parent. The multicomponent intervention 

also significantly reduced the incidence of post-operative emergence delirium, when 

compared with the control, midazolam, and parental presence groups (10% versus 24% 

versus 21% versus 16%; p = 0.038). This study suggests that simple prophylactic 

psychosocial interventions may reduce the incidence of emergence delirium in children. 

The question as to whether such interventions might reduce the incidence, severity 

and/or duration of paediatric delirium in other contexts and in relation to other 

precipitants, remains unanswered. 
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2.5 Summary 

To the best of my knowledge, this review represents the first systematic review of thE 

literature relating to all aspects of the syndrome of delirium in children and adolescents. 

The only other published literature searches relating to this subject that I was able to 

identify were those of Turkel et al. (2006) and Schieveld (2008). 

The literature review by Turkel et al. (2006), however, was much more limited in scope, 

having the specific aim of identifying 'articles with specific descriptions of the 

frequency of individual symptoms associated with delirium in both adult and paediatric 

patients'. These authors based the results and discussion of their review on 10 adult 

delirium articles and just one paediatric delirium study that met their inclusion criteria. 

The single article relating to paediatric delirium identified by this review which met the 

authors inclusion criteria, was a study previously reported by the same authors of the 

review itself (Turkel and Tavare, 2003). 

Jan Schieveld (2008) documented the limited number of publications identified relating 

to delirium in children, in comparison to the relatively large number identified relating 

to delirium in adults, using a PubMed search in May 2007. However, the literature 

search was principally used to highlight the fact that the number of publications of 

delirium in children (1438) was roughly 10% of that in adults. The identified articles 

themselves were not discussed. 

A systematic review of the literature addressing the subject of delirium in children and 

adolescents was urgently required in the light of rapid developments in the field of 

delirium in adults and the elderly over the last decade or so. Research into delirium in 

adult and elderly patients has confIrmed that the disorder is associated with significant 

morbidity, residual cognitive deficits and high mortality, even when results are adjusted 

for possible confounding factors such as type, severity, and complexity of physical 

illness. The brain's own inflammatory response to injury may trigger not only delirium, 

but may also act as a catalyst for cytokine-related multi-organ damage outside of the 

central nervous system. With an increasing awareness of the negative outcomes 
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associated with delirium, the field has seen a rapid increase in studies evaluating boll 

treatment and prevention of delirium in adult and elderly patients. Additionally, recent 

researchers have begun to challeng the longstanding divisions between delirium and 

dementia, and have proposed a more inclusive conceptualisation of delirium as a 

spectrum disorder, with subsyndromal forms merging imperceptibly with 'normal' 

consciousness, and more severe forms merging into stupor and then coma. Despite ar: 

increasing awareness of the clinical significance of delirium, current guidelines for the 

management of delirium in adult and elderly patients derive mainly from uncontrolled 

trials and case series. Only one randomised, placebo-controlled study was identified by 

the unsystematic but thorough literature review of delirium in adult and elderly patients 

(Hu et al. 2004). Recent research into the management of delirium in adult patients has 

documented a rapid increase in the use of the novel atypical antipsychotic medications, 

and these agents are increasingly being utilised in clinical practice for the management 

of delirium in adults. 

The existing literature relating to all aspects of delirium in children and adolescents lags 

significantly behind that in older people. More particularly, the literature relating to the 

management of delirium in children and adolescents is extremely limited. In the absence 

of clear management guidelines for delirium occurring in this age group, clinicians are 

left to extrapolate as best they can from the data available in adults and even the elderly. 

This may not in itself be particularly problematic, so long as minimal discontinuities 

exist between the syndrome as it occurs in children, and the syndrome as it occurs in 

older patients, and as long as developmental influences on the use of psychotropic 

medications in young people are borne in mind. 

However, without sufficient research into the causative factors, manifestations, temporal 

course, morbidity, mortality, and response to treatment in children with delirium we may 

be unable to discern such discontinuities, should they exist. For example, discontinuities 

in the treatment response to conventional antipsychotic medications between adults and 

children with delirium could profoundly influence the risk: benefit analysis required for 

each patient when considering initiating such medications. 
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A useful corollary can perhaps be found in the literature relating to depression ill 

children. A wealth of literature in adult patients attests to the efficacy of the tricyclic 

antidepressant medications in the treatment of depression (Guaiana et ai., 2007). Unti~ 

quite recently, tricyclic antidepressants were commonly being prescribed to children ant 

adolescents with depression, based largely on the extrapolation of data from studies it: 

adults. However, in recent years a rapidly expanding body of literature has highlighted 

significant discontinuities between the syndrome of major depression as it occurs in 

children, and as it occurs in adults. Not least of these discontinuities is a poor response 

amongst children with depression to the tricyclic antidepressant medications. A 

systematic review of the literature relating to the use of these medications in children 

with depression by Hazell et ai. (2002) was able to show that these medications are in 

fact ineffective for depression in this age group. Tricyclic antidepressants are associated 

with significant adverse effects in young people. The work of Hazell et ai. (2002) and 

others has probably done much to prevent children being exposed to potentially harmful 

medications prescribed for an indication for which they are probably ineffective. It is 

quite conceivable that similar discontinuities exist between delirium in children and 

delirium in adults, with similar implications for management. 

A systematic literature review can assist in elucidating apparent continuities and 

discontinuities between delirium in children and adolescents, and delirium in adults and 

geriatric patients. In this way, a systematic review can either support or refute the 

current clinical practice of basing the treatment of delirium in children and adolescents 

largely on data obtained from adult delirium research. Such a review can also expose 

gaps in the existing knowledge base relating to delirium in youth, and assist in directing 

new research. With this in mind I conducted a systematic review of all of the literature 

relating to any aspect of delirium in children and adolescents published in any language 

since 1980. The results of the systematic literature search, utilizing a broad search 

strategy, identified only a small number of published case series and 65 published case 

reports of definite or probable delirium in children and adolescents. 

An analysis of the literature identified by this search strategy can be summarised as 

follows. Delirium is a disorder that is commonly encountered in clinical settings 
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amongst children and adolescents. Clinical settings in which it is particularly commor:. 

are paediatric consultation-liaison psychiatry, paediatric anaesthesia, the paediatric 

intensive care unit, and paediatric burn units, oncology and emergency units. However. 

it is commonly undetected and frequently misdiagnosed, possibly even more so than in 

adults. 

A similar range of etiological factors is associated with delirium in children and 

adolescents as is found in adult patients. However, children, and perhaps adolescents, 

appear to be especially vulnerable to delirium in the context of emergence from 

anaesthesia, febrile illness, severe burn injuries, migraine, prescribed medications, toxins 

and abused substances. This increased vulnerability to delirium may be related to 

immature development of the neural networks implicated in the pathogenesis of delirium 

(particularly cholinergic networks) and/or to psychological immaturity. 

Delirium in children and adolescents manifests in a similar way to delirium in other age 

groups. Certain features, however, such as agitation and hallucinations, appear to occur 

with greater frequency in delirious youth. Delirium in children may present more subtly 

than in adults, with less obvious cognitive impairments. In addition, certain relatively 

unique features of delirium in this age group have been described, most notably 

developmental regression with transient loss of skills, and inconsolability by a usual 

caretaker. The same subtypes of delirium as have been described in adults have also 

been described in children. However, clear delineation between these subtypes may be 

more problematic in children. Subtle variants of delirium have been described in 

children and adolescents, such as subclinical, 'veiled' or 'emerging delirium'. Delirium 

may be more difficult to diagnose in children, as the core features of disturbance of 

consciousness and cognitive impairments may be more difficult to elicit, and more 

subtle in their manifestations. 

Delirium is associated with significant morbidity and mortality in children and 

adolescents, as it is in adults. However, existing research has not yet addressed the 

question, as it has in adults, as to whether these associations hold true after adjusting for 

physical illness type, severity, and complexity. As is the case with adults, delirium in 
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children and adolescents has been associated with residual cognitive deficits and 

behavioural problems long after the resolution of the delirium itself. 

Existing delirium rating scales designed for use in adults appear to have a role in the: 

assessment and diagnosis of delirium in children and adolescents. The Delirium Rating 

Scale (DRS) has been used most commonly in this population, with scores reported as 

being similar to those in adults. The use of the Delirium Rating Scale-Revised-98, 

superior to the DRS in that it is better at distinguishing delirium subtypes, rating severity 

of delirium, and of monitoring change in severity with time or intervention, has been 

described by a number of researchers in adult and elderly patients with delirium. Its use 

in children and adolescents has not been described. 

Similar management strategies recommended in adult and elderly patients with delirium 

are being recommended in the literature for use in children and adolescents with 

delirium. These recommendations are, however, being recommended on the basis of 

slim empirical evidence. The existing evidence relating to the treatment of delirium in 

children and adolescents is based entirely on open and uncontrolled studies, case reports, 

anecdote, and expert opinion. To a large extent recommendations for management 

appear to be heavily derived from the evidence base in adults with delirium, which is, as 

I have taken pains to point out, perilously slim. The situation appears to be particularly 

fraught in relation to the pharmacological management of hypoactive delirium. 

In the light of the developments in the adult literature, and the (albeit limited) evidence 

for increased morbidity and mortality associated with delirium in children and 

adolescents, one research group, that of Schieveld, Leentjens and coworkers, has 

advocated an aggressive approach to the management of delirium in this age group, and 

the 'routine' use of antipsychotic medications in young children suffering from delirium. 

With regards medication management, there is most evidence for the use of haloperidol, 

which has been used for the treatment of delirium and probable delirium in children or 

adolescents in over 200 patients detailed in the published literature since 1980. In 

comparison, the use of risperidone has only been documented in 14 children and 
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adolescents with delirium in the published literature since 1980. However, as Stoddart 

and colleagues (2006) suggested, the use of atypical antipsychotics such as risperidone 

in the treatment of delirium in this age group appears to be increasingly common in 

clinical practice. The treatment of hypoactive delirium in children with psychostimulant 

medications has not been studied. 

2.6 Limitations of the systematic review 

This review did not include articles published prior to 1980. In addition, delirium has 

such an array of synonyms in common usage that even employing as broad a search 

strategy as was used in this review may not have captured all articles relating to this 

subject. Given that delirium appears in many guises and under a variety of names in the 

published literature, a number of the articles discussed in this review may, strictly 

speaking, refer to 'probable delirium'. Few reports, other than those originating from 

consultation-liaison psychiatry services, have employed DSM diagnostic criteria. 

The vast majority of the published literature relating to defInite or probable delirium in 

children and adolescents addresses predominantly hyperactive delirium. Thus, the extent 

to which the fIndings of the review can be generalised to predominantly hypoactive 

delirium is uncertain. 

In addition, this review analysed the literature relating to delirium in children and that 

relating to delirium in adolescents together, based on the assumption that delirium in 

adolescence might reasonably be expected to overlap considerably with delirium in 

childhood. This assumption may of course be flawed, as delirium in adolescence may 

have more in common with delirium in adulthood than with delirium in childhood. 

SignifIcant discontinuities may exist between pre- and postpubertal delirium, and by 

combining the literature addressing delirium in both groups, this review may 

inadvertently have obscured potential discontinuities. The vast majority of the subjects 

with delirium included in this review were hospitalised children and adolesents. The 
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extent to which the findings of this review can be generalised to the wider population f1 

children and adolescents with delirium, including those with brief delirium, is uncertain. 

2.8 Strengths of the systematic review 

The review employed a very broad search strategy and included a number of delirium'~ 

common pseudonyms such as 'confusional state' and 'encephalopathy'. The review alse 

included articles published in languages other than English. In combination with a time 

period covering the last 28 years, it is to be hoped that these attributes migh1 

significantly reduce the chances of relevant articles being missed. In addition, the 

reference lists of relevant articles were hand-searched for other relevant articles and a 

wide variety of textbooks were consulted. Great pains were taken to be able to relate the 

articles identified by the literature search to the existing body of rapidly expanding 

literature addressing the subject of delirium in adult and geriatric patients. To this end, a 

second literature review was conducted of delirium in these older patients. Despite being 

more modest in scope and less rigorous in methodology. this secondary review was 

nevertheless reasonably comprehensive. In addition, articles identified in this secondary 

search of adult and geriatric delirium were then hand-searched for passages pertaining to 

delirium in children and adolescents. 

2.9 Conclusion 

The existing literature points to a great degree of continuity between many aspects of 

delirium in children and adolescents, and delirium in adult and elderly patients. Far more 

continuities than discontinuities exist in relation to predisposing and precipitating 

factors, clinical manifestations, temporal course, and associated morbidity and mortality. 

Where discontinuities do appear to exist, for example in relation to phenomenology, 

they appear to be relatively minor. 

Given the immaturity of the field, and the scarcity of research into delirium in children 

and adolescents, it also has to be acknowledged that the existing knowledge base is 
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currently inadequate for the purpose of elucidating possible discontinuities in certaia 

areas. Unfortunately, response to treatment is one of these areas. Few firm conclusions 

in relation to treatment can be drawn from a systematic review of the existing literature 

relating to delirium in children and adolescents. 

As has already been mentioned, the other motivations for undertaking this systematic 

review were to more clearly highlight gaps in the existing literature relating to deliriun: 

in children and adolescents, and to guide further research. There remain serious gaps in 

our knowledge relating to almost every aspect of delirium in this age group, and a 

thorough exploration of the published literature produces more questions than answers~ 

Particularly pertinent questions that remain either wholly or only partially answered 

include: 

• Are children generally at higher risk of delirium compared to adolescents or 

adults, or are they only differentially more vulnerable to certain precipitants? 

• What are the protective factors, if any, in relation to delirium in this age 

group? 

• What is the relationship, if any, between temperament, the vulnerabilty to 

delirium, and its different subtypes? 

• What is the prognostic significance of delirium in children, and how durable 

are the residual cognitive and behavioural deficits? 

• Does delirium itself increase the risk of mortality in critically~ill children? 

• Can delirium in children be prevented? 

• How can delirium best be assessed and diagnosed in young and very young 

children? 
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• How can delirium rating instruments assist in the assessment and managemen~ 

of children and adolescents with delirium? 

• How can delirium in children and adolescents be best treated? 

• What are the indications for antipsychotic medications in delirious children? 

The case series described in the following chapter was motivated by a desire to address 

the last 4 of these questions in particular. 
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Chapter 3 

A case series of children and adolescents with delirium 

3.1 Introduction 

The systematic review of the literature relating to delirium in children and adolescentE 

described in Chapter 2 identified only three case series of child or adolescent delirium 

patients that had utilised DSM operational criteria for making the diagnosis (Turkel e, 

ai., 2003; Przybylo et ai., 2003; and Schieveld et ai., 2007). The total number of 

children and adolescents included in these series is only 129. The largest series reported 

to-date has been the study of Turkel and Tavare (2003), which included 84 patients 

identified over a 4-year period. Only three case series of delirium in children and 

adolescents have been described in the setting of consultation-liaison psychiatry since 

1980 (Prugh et al., 1980; Turkel et ai., 2003; and Schieveld et aI., 2007), only two of 

which utilised DSM operational criteria for establishing the diagnosis, as described 

above. All of these above-mentioned case series have been reported from high-income 

countries in North America or Europe. 

It needs to be emphasized that given the immaturity of the field, each of these studies 

has provided a massive contribution to the knowledge base relating to delirium in 

children and adolescents. However, in addition to relatively small patient numbers, the 

studies described above have had a number of other limitations, particularly in relation 

to the assessment of treatment effectiveness. 

The published articles produced by the research group of Turkel, Tavare, Braslow and 

Trzepacz (Turkel and Tavare, 2003; Turkel et ai., 2003; 2006) were based on a case 

series derived from a retrospective record review of 84 child and adolescents patients 

who were assessed as suffering from a delirium over a 4-year period by the paediatric 

consultation-liaison psychiatry service at Childrens Hospital Los Angeles, based on 

DSM-IIIR criteria. The data derived from this case series has several limitations. Firstly, 

the study was retrospective in nature, and the patients were assessed and managed by a 

236 



variety of clinicians. The inter-rater reliability in the application of DSM-llIR diagnostic 

criteria for delirium across these clinicians is unknown, and this may have introduced 

considerable inconsistency. Secondly, the authors reported very little data in relation to 

management of these patients (Turkel and Tavare, 2(03). Their conclusions in relatior.. 

to pharmacological management were restricted to documenting that 'antipsychotic 

medications were effective for sleep disturbance, hallucinations, agitation, or confusion': 

and that 'atypical antipsychotics were not used during the period of this study' (1991-

1995). In a later article, (Turkel et al., 2(03), the authors documented for the first time 

the use of a delirium rating instrument, the Delirium Rating Scale, in children and 

adolescents with delirium. However, the scale was retrospectively applied to the clinical 

records, and a non-delirious control group was not used to compare scores with the 

delirious group. As has already been mentioned, no firm conclusions can thus be drawn 

in relation to the specificity, sensitivity, predictive values and reliability of the DRS 

when applied to children and adolescents. 

The published works of the research group of Schieveld, Leentjens and colleagues 

(Schieveld, 2008; Schieveld et al., 2008, Schieveld et al., 2007; Leentjens et al., 2008; 

Schieveld and Leentjens, 2005) have been based on a series of 40 children (more 

recently 46 children in Leentjens et aI., 2(08), assessed as having a delirium in the 

Paediatric Intensive Care Unit of the Maastricht University Hospital in the Netherlands. 

These diagnoses were based on DSM-IV criteria for delirium. Schieveld et al. (2007) 

described their management approach, both environmental and pharmacological, in 

some detail. However, the authors provided very little information in relation to 

treatment effectiveness and how treatment response was assessed. The authors 

documented only that 'In most cases the beneficial results (of antipsychotic medications) 

were observed rapidly, especially in hyperactive forms, sometimes even after a single 

dose' (Schieveld et al., 2(07). This research group has also documented the application 

of the Delirium Rating Scale to children and adolescents with delirium (Leentjens et al., 

2(08). However, although the authors compared DRS scores with adult and elderly 

patients with delirium, they did not use a non-delirious paediatric control group. Without 

comparison to suitable non-delirious age-matched control groups, the reliability and 

validity of the DRS in this age group remains uncertain. 
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In summary, existing published case series of child and adolescent patients with delirium 

suffer from a number of limitations. None of these studies attempted to rate deliriUIll 

severity using more contemporary delirium rating instruments than the DRS. Several 

limitations of the DRS have already been mentioned. Notably, It has a limited ability to 

distinguish hyperactive from hypoactive delirium, and additionally, a limited ability to 

rate delirium severity, especially in response to treatment. Additionally, none of the 

above-mentioned studies attempted to systematically rate response to treatment ir. 

relation to delirium severity or delirium subtype. None of these studies attempted tc 

assess response to treatment of delirium in relation to changing measures of physicaJ 

illness severity. Only Schieveld et al. (2007) described the use of atypical antipsychotics 

such as risperidone in the treatment of children and adolescents with delirium, although 

as previously mentioned, this has been reported in case reports by Scharko et al. (2006) 

and Karnik et al. (2007). 

Other case series of delirium or probable delirium in children and adolescents are 

comprised of patients where the diagnosis has not been made according to operational 

criteria, and where, for the most part, the core diagnostic features of delirium have been 

poorly characterised. 

3.2 Objectives 

The objectives of this case series were principally to address some of the unanswered 

questions identified by the systematic review of child and adolescent delirium, already 

described in Chapter 2, and more specifically, to address some of the limitations of 

previously reported case series of delirium in this age group. 

As already mentioned in the concluding paragraphs of the section devoted to the 

systematic literature review, this case series was conceived in the hope that it might shed 

additional light on four of the wholly or only partially answered questions identified by 

the review: 
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• How can delirium be best assessed and diagnosed in young and very young 

children? 

• How can delirium rating instruments assist in the assessment and managemen. 

of delirium in children and adolescents? 

• How can delirium in children and adolescents be best treated? 

• What are the indications for antipsychotic medications in child and adolescent 

delirium? 

Specifically, it was hoped that this case series might address some of the limitations of 

previously reported case series, particularly in relation to the use of rating scales and the 

assessment of treatment effectiveness. With this in mind, the objectives of the case series 

were: 

• To document a case series of delirium in children and adolescents from an 

urban African setting 

• To document the use of the revised version of the DRS, the DRS-R-98, in rating 

the severity of delirium in children and adolescents. The use of the DRS-R-98 

has previously not been described in children and adolescents. 

• To assess the applicability and utility of the PAED scale in a setting other than 

the emergence from anaesthesia 

• To compare the DRS, DRS-R-98 and PAED scale scores between children and 

adolescents with delirium, and a suitable control group of non-delirious 

children and adolescents. 

• To systematically assessing treatment effectiveness, albeit in an open and 

uncontrolled way 
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• To assess treatment effectiveness in relation to both conventional and atypicai 

antipsychotic medications, delirium severity as measured by the DRS-R-98 

Severity Scale, and delirium subtype. 

Additionally, I sought to document in detail my experiences with assessing and 

managing HIV -positive children and adolescents with delirium, a group that has 

received almost no attention from researchers until now. 

Secondary objectives, given the paucity of existing research into this area, were to add to 

the knowledge base in relation to the etiology, phenomenology, morbidity and mortality 

associated with delirium in children and adolescents in an urban African setting. 

3.3 Methods 

3.3.1 The setting 

The Red Cross War Memorial Children's Hospital is situated in Cape Town, and is the 

only specialist hospital dedicated entirely to children in sub-Saharan Africa. Most of the 

approximately 250 000 patients seen at the hospital each year come from severely 

disadvantaged communities throughout South Africa and the rest of the continent. The 

hospital has 288 beds at present, and approximately 8000 surgical operations are 

performed each year. Despite being a hospital for children, a relatively large number of 

adolescents are also treated at the hospital, in keeping with a culture of retaining 

longstanding paediatric patients with chronic illnesses within a youth-friendly 

therapeutic environment until they (and their paediatricians) are 'ready' to transition to 

adult services. 

The wider context of children and adolescents living in South Africa is dominated by 

poverty and HIV I AIDS. In 200712008 the South African Child Gauge (Proudlock et al., 

2008) reported that 68% of children in South Africa were living in households with an 
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income of less than Rl,200 (approximately 150 United States dollars in 2(08) per 

month. The HIV prevalence amongst pregnant women in the 9 provinces of South 

Africa in 2006 ranged from 15% in the Western Cape, in which the Red Cross 

Children's Hospital is situated, to 39% in KwaZulu-Natal province. The HIV prevalence 

amongst children in 2006 ranged from 0.8% in the Western Cape to 3.2% in KwaZulu­

Natal province. In 2006, 21% of the estimated 18.2 million children living in South 

Africa were classified as 'orphans', in that they were without a living biological mother, 

father, or both parents. Also in 2006 it was estimated that 5% of children in the Western 

Cape Province were living in households without basic sanitation, 7% without access to 

drinking water on site, and 6% without an electricity connection. Although shocking, it 

also has to be acknowledged that these statistics represent, without exception, the best of 

those for the nine provinces in South Africa However, as has already been mentioned, 

as the only tertiary teaching hospital in South Africa, and even subSaharan Africa,. 

dedicted entirely to children, the Red Cross Children's Hospital treats children from a11 

around the country, including the very poorest and disadvantaged regions. 

The Consultation-Liaison Psychiatry Unit of the Division of Child and Adolescent 

Psychiatry assesses and treats both inpatient and outpatient children and adolescents" 

referred by their primary paediatric treatment teams with a range of emotional, 

behavioural and sometimes cognitive problems. 

3.3.2 The sample 

The patients included in this case series were derived from referral of hospitalised 

children and adolescents to the Consultation-Liaison Psychiatry Unit of the Division of 

Child and Adolescent Psychiatry over a 2-year period from 1 January 2006 to 1 January 

2008. The pateints were referred by a variety of primary paediatric treatment teams for 

the assessment and recommendations for management of inpatient children and 

adolescents presenting with a variety of behavioural, emotional or cognitive problems in 

the context of physical illness, but all received a psychiatric diagnosis of delirium. 
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The patients were all assessed and managed (at least from a psychiatric perspective) b} 

myself during this period. The assessment and management of these patients wa~ 

naturalistic, in that it reflects current clinical practice at Red Cross Children's HospitaJ 

in the management of children and adolescents suffering from delirium. 

3.3.3 Measures 

Three rating scales were retrospectively applied to the data recorded in the clinical 

records of these patients - the DRS, DRS-R-98, and the PAED. A control group was 

selected in order to provide comparison between rating scale scores of delirious children 

and adolescents, and a similar aged group of children without delirium. Twenty-five 

consecutive patients with a wide range of psychiatric diagnoses attending the Outpatient 

Unit of the Division of Child and Adolescent Psychiatry were recruited as controls. 

The assessment of treatment effectiveness was conducted in an open and uncontrolled 

fashion. Clinical Global Impression - Improvement (CGI-I) scores, rated by myself in 

relation to sustained improvement within the first 48 hours of instituting combined 

pharmacological and environmental management were used as a crude measure of 

effectiveness. CGI-I scores were not, however, assessed in relation to changing 

measures of physical illness severity. 

3.4 Ethical issues 

The study was formlly approved by the Research Ethics Committee of the University of 

Cape Town. The study was also approved by Red Cross War Memorial Children's 

Hospital. Verbal consent was obtained and documented for the anonymous use of all 

case material presented. In cases where no parent was available, consent was obtained 

from the legal guardian. All of the cases were children and adolescents who were 

admitted to hospital for reasons relating to their physical illness. They were all referred 

to the Consultation-Liaison Psychiatry Unit for assessment and management of 
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behavioural and/or emotional problems and all ultimately received a diagnosis of 

delirium. No screening for cases of delirium took place. 

The study was naturalistic in that it did not involve any interventions or clinical 

assessments not already being routinely used in the management of delirium in children 

and adolescents at Red Cross Children's Hospital. Decisions as to which of the 

commonly used antipsychotic medications to prescribe were based on individual aspects 

of the clinical picture, underlying physical illness, route of administration and side-effect 

profIle, within a 'treatment as usual' framework. The study itself in no way influenced 

the choice of medication used, and did not in any way inconvenience patients or their 

carers. The rating instruments were scored based on the findings from the routine mental 

state examination, and so did not require a longer interview, further interviews, or in any 

way burden the patient or carers. 

3.5 Results and discussion 

3.5.1 Demographics 

Twenty- three clinical diagnoses of delirium were made during this period, and these 

cases comprise the case series detailed below. These patients were referred from a 

variety of inpatient settings including PICU (22%), Paediatric Surgeryffrauma (22%), 

Paediatric Subspecialty Wards (22%) and General Paediatric Wards (22%). Of the 3 

remaining patients, 2 were referred from the Paediatric Acute Admissions Ward, and 1 

from the Anaesthetic Recovery Room. 

One hundred and twenty seven new referrals of inpatients to the Consultation-Liaison 

Unit were received during this period. The 23 cases of delirium therefore made up 18% 

of the total number of referred cases during the study period. This is very much in line 

with Lipowski's (1980) estimate that 15 to 20% of patients (adults in this instance) 

referred for psychiatric consultation from medical and surgical wards and special units 

suffer from delirium. 
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10 be: mtdic:auon/l(Um ingesuoa or head trtIIlmli rclatfd. and ~ r~urnlly occurml in 

prevIOusly wen chIldren.. Slmtl:trly. c_ in ... hkh iI "'"lIS fch likely lhlll the delirium 

.. auld R:Sohe spontaneOUsly or be readily and rapidly trcaUlble (by relT10VIDg 01" 

InC"'"g lhe likely ('I"ecipilllm) compnsed only a vel)' smatl proponlOn of n:ferml 

[mulI.hcly. one suspcds tMl refern:" are more Ij~ely 10 make II oorrect dlagnexil of 

dclinum III cases rrc:'\enting ","h a ~karly idcnuflCd precil"t.al1l, and uc I110re li~cly 10 

manag~ !he <:tiC: (be umc:otl$l} removlDg Of re~et!iing !he h~ely pn:cipltam) "l1houl 

necc:ssit81.ing ~ rt"fanl 10 ps~h"ltri<; ~i<;eS for di~GnO!iuc darilkaliQII or 

~jons for 1JlaI1ll8ClllCnl. 
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In tile large majority of cases the ('~ae!. cause of the delirium was in rae!. uIK.'t'm1in and 

mOISt likely multifae!.orial. The majority pre~nted with evidence of multIple organ 

s~tem oompn:misc, oflm Wilh multiple and comple..t biochemical and/or metabolic 

abnormnlilie). 'The majority of the p':lliems were m:mage.-! .... ith C()mplex polypharmacy 

re];imcns for thw- physical coodltioo where tI1cre was a strong possibility of an 

IatrogeniC contributIOn 10 the ellology of Ille delirium. In o"cr half of Ille car.es il was felt 

likely that prescribed mcdicatiQru; could he contri bu ting 10 the elrology, 

Tulli. 3,~ A ron, ,,lta!;,, .. liaison ps,'chlalr-y ~ serlts .,r child""" IIRd adolesc~nt' 
diagnll!ied .. ; th deliri um, 

L1k~Jy precipita nl(sj 

PoIytnluma 

Head injury rclaled 

Bum injury 

POSI wi ld organ InlIl!plant 

Hrv ·associated 

Sevsis 

Renal failure 

HCplltic failure 

l.Ikcly Predpl .... nt(s) 

Number of ]m1icnu 

rr .,\al = 2.1 )· , 
3 

4 

4 

3 , 
7 

4 



Tabl,,)o3 A cooSllh nliun. iiaisun P.~lchilll fJ CIL"" ~rks of child reo lIod adO'CSl'CIlIS 
d lll):nosed "" Ih dclirlllm: 

r-.' blll"" of pn~ill1"'nl (~) 

SInHIe clear prccipitant 

Ib p id $p<)1)!aoOO\J~ n:so'ution likdy (e,g, rox ic ingesl;Qn) 

Readi ly and !'lIpld 'y eo~C1lb't cau,.., 

Ukdy comp 'e~ and muhlfllC'lorial 

Slgnlfkani unccnmnr) as to eUIe! cau\.C 

PmhHh'e Iatrogenic cOfl!tibulion 

),5.4 I'henomenolog,' 

r-.'u mlll'r o f Plill"ol$ 

(TOIal " 23) , 
J , 

19 

J6 

IJ 

Of!he fealures DO ted. the S romm()lle.l, In d<"S«11ding onkr off~uenc), "cn:' m:rled 

fl UClIlllUOn o f rm-mal Slate (91%), acute OIlSI.'I of ch;'U!J,~ m Ill/,'Ill ~l Slate (87~ ), 

a~ilallonirestLes.ne'i~ (83<;;'1, atlCnlional deJidlS and lD)o()TI1nia tboch 78~), It i~ lIOIahle 

thm the I"''Qoommonnl fealures of delmu m 10 lh'$ umpLc related 10 Icmporul Up«1~ of 

the change in Dll"fllal state, ral lk!r IhllIl specIfic 'ympl0ms Or ~IJ:Il$. funt...r unJ~nng 

the need for a longl!lIlbnaJ a!>5Cs,mem and seri al Inlef\'iews ID order to ensun:!he COnttt 

diagnosis 1$ made, The lwO nc:XI mosl COf11I11Oft features lanxiel)ffearfulness and mood 

labilily) IIfC relali"el) IlDn~fJ<;, OC'Curriog ",lati~eI~ comrtKHll) m the hospilalised 

child In the contexl of aJ1XIC!l. paID or medi<:auon silk dfen,. Tur~el and ooUeag"",s 

120061 reponed lhe folJo.,r.'m~ nllCS In Ihcir smes: flUCTuation n(lO'A.l. :tU~nljonal 

distulbance (100'10), sLeep- .... · .... e disturbance 198%). :mel agl1:lLIDn 169'1-). l'oIOIJIbI~ 

difTereacn, from Ihe 5cn"" n:poned by Turtel and roIJeaglle'< " 'cre the romp_, .... I) 

higher rates tn this SC'tICS of ~~h dl5turbaoc~ (51% ~ ()<).). and ddusoons In", Yi 

W) Alw of OOI~ is II It.igh r1lI( of ballucmalloos duting dehnum In Ihls <;ales. most 

<;'(IfIIfIk)I1ly ",sua! halloclllation5.. .... hicl1 .... ere pm;enl In o"cr half of cases 15!'I-). 

". 



T"'~nl)-t"'tI perttl1l prescrllcd wIth an apparenl prodrom~. charac!en~ by op.uhy, 

dyspllona, and wIthdrawal, " 'hi ch al'l"'ared ID last anywhere between a few days (0 a 

wa-k or more pnor to tile on<ct ofth~ full delmum 'yndromt', 

As can be readily SCC11 from Table 3.5. the m~orilY of eases wen:: calegonsed as eilher 

ixlOg hypelllC1"e or m,xed 

It " wanh nQUng tha! In alllhree of Ih·e pat,ents "','h hyp:>;ltil\e dehrium liIl' diagnosl. 

,,'os 001 ~uSpecled by Ihe primuy Irealmg team, and all three p.:tllel1lS "ere in f:le, 

rd'errcd wnh su~peclcd depresSIon and an asses~lIIel1l for J.105~,ble antldepressan' 

medicahQn. In all thr¢c cases the Qn-tl of Ihe dehnum " 'a,1 relau~ely 1O~,dioll" o,-cr a 

period 01 I' lema a monlh. These ea.~ presented wllh mnrked psychomotor reUlrdauon, 

apathy. social Withdrawal, povcny of speech, blunhng of affect and decreased reacuvlly 

of mood, The key to the diagnosi~ 'n .he...c CII!.C!i "'lIlo sena] bedsIde cognitive 

a~>ei.nlCnl', wh,eh I"e\'elled markedly OUCllJ.1linS levels of alenne~~ and ab,l ity 10 fO(1l$ 

and $U~talO aU~l inn. ]n IWO of the cases the sleep-wake c)'C]e 'Io'aS markedly abnomlDl 

An d«troeocC'phalogr.m1 ~ho ..... 'ns d,ffuse slOWing supponed the diagoom of I 

h}"JlOO"'''-c dcltnllfIl ,n lWO of the t~ ea~_ Two of lhe three p.:tu~t~ " 'i,1t hypoactIve 

delirium \ub>cqllCntly died. One of thC'SC dicti in hospi tal during the In!lex adm,ssion, 

and wa~ !;CCIl ,0 drifl bad: and (,,"h bclw(!Cll pcnodl of .-dall'-c aJenno~, hy~mt 

delirium. and Slupor before finall) Iapo.lO!! ,nlO rom;, and C\ cnlually dylOg 
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T Hbl~ JA ,\ cnru.uhal'on· lla!.son ps}'Wlo.lr), t~ suits of d,lldr~" l,IId lKl"h:<tenI5 dlag""",d .... Ith d~lhi"m : 

Srnlp!o", prolil ~ (N,.2.Jj 

Symptom domain Symptom N 

Agitation I f¢slle"'ne~ 

Inwmni. '" 
• 

Agg", ... ion , 

; JO 

I'err~plual dislurb"lff Vi,ual haJ llIC,,,alio,,. " 
Audil<xy halluc;nali" .. • 
Other halluci""liolls , 

; 

, 
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T.bk).4 (ronllll""") A am.sultalioa-liaisoa ""ydIialry cawonia or .... Udr ... Mnd ~."" 011.&-..:1 .. lrh deIi";"n" 
Symp' OftI prorH. (N_lJl 

Sympl on. tktmIoI" Spnploon 

EJ.""",",,~ fun<1i<:>a & r..."IS (~I ohiOJm .. .nc.:~ Pf"blc.m. 
ondIor rc""vuation) 

N 

" , 
" 
" , 

" 
" , 
, 

• 
" 
" .. 
" 
" 
" 
" 
" 
" 



'f ~bl. 3.4 (cu"tinu..!) ,\ {"<>llSulu.tion..Jiai . "n psymialry case ..,ri .. or chnd<ffi ~nd """1""",,,,(;; dial:n....,.! " 'ith delirium, 
Sympt"'" profile (N,,23) 

S, 'mp10l11 domain Sy01ptun, 

" 
Shout; 11 gls'-"n:311li ng 

Ma.rk<;<l nllCWal ion " 
WIme at night " 

, 
I 'K"<II.""tabilil Y Care, unable to} consolo • 

2" 

91 



PatlC'nlS da~SJ fied ., "a,-mg :a ' lIIlled ' ddiri"m m:anlfeslC'd reat"...., of both hyprracll' e 

~nd hypoactive dehnum wlUun the ~ eplS!,Xk 0( ddlrium. ll,~u"'ly within a 24·hoor 

penIX!, A number of LI\eg paiientS appeaml W ""n' miually presct11td with 

predominaml)' hrpoactil'e fealures 4 somoolen«. j'lS)'dlClmotor "'UlJdaLion. " 'ithdra" ai, 

dIminished almn O'Ss and other oogmu.-e deflC1tli), but ,,~'" only rrlCfJed ~e lhey 

'~ wllched' In to a predolDmantJ)' h)'JlI'nlClwe form. These 's"lIrnes' ocraslQl'lally 

otturred qUilt ",p,dly, often 0, ... tlIe course of 24 bours, ro:Ollmscenl of ~ d/'llnldlk 

• switchts' oftC'll ~en in patienl> wi tb C<ltlliorua from C'aUL10lllC st"",," 10 cat:otonic foror 

Other patiems classified as 'mixed' appeared to mo"e nulllly bact Illld fonh along a 

~pe<1rum of p>ychomotor dlSlwtmnce Suctt pauerll~, for enmple. tIlia;ht .ppe ... 

markedly agitated aL one polOl (lnly to .. nk 1010 wlMolence and dllDmhhed 

re'ponsIVeness a shon while latd". 

1ltoe patIentS thaI I hal'e clas~lfied 3' 'hY/l"lllCul'e' IDlght tlest ha'-e been cLaSSIfied as 

"predorrun:uuly hyperoctJ\e·. as en,n these patient< rarely pre<enlro "nh "pure" 

!,!,ycllCllMIIDr agllllUon Ol'eT tile cour-;e of then ,Ilne.~_ Over tile course of da}'5 It 

beco<ne!; difficult 10 dlsllnj;ul$h hY/l"raClive dehnuDI " ' iLh marked dl~ruPllOfl of lhe 

s l"'p--wa);e cycle frum a 'nuxed" dchrium In a dllid whn LS predommamly agnated. 

s l..,!'!' poori) at DI&hI. and faJl~ nhausted LILli' dl:t'p .l..,p for !ihon penods duri ng the 

da>1mle, 

In lhe C'a$<" of the p':llIerus cla.<sllied 35 'hYp!JeCtl"e'" these mighl be~1 hal'e bern 

w.scnbed LU 'pllTely hypo&(u~ ". 35 these) pIIUnll.> Showed no e"Kie nee of 

psychomolClr Igllation Ol'(\'" lhe C([O.lr..e of t,",lr IUne~ •. ~.., patIents, Ito,,"e""f. often 

~lned to CfO\' the indisunct houncbry IntO Jlupot" and nm cnma. m the sam<: nuid 

fashIon I. paurnts "tlh mi~ed ' deltrium shiflrd from psydlomolOF a,gilanDn 10 

p'ycl\omotCor rcl ... datlon and back 



Table 3.5 A ....... uJtation liaison ps}'~bialry c"",,, .~ri .. of dtildren .... d ado~mts 
diagnosed ,,'lIb delirium: 
Delirium .u tOl)'pn IN: 2J) 

o.,'irium . ubtype N • 

, 13.0 

" 

3.5.5 Diagnostic assessme.nt process 

Delirium remains a clinical dla~'1I05ts. Many a.<;pcClS of its phenomenology are oot 

specifIC 10 delirium. and so it> crflM·~ional pD!SCnlalion in particular can mimic a 

wide variCty of psychiatric conditions. However, the geslolt clinical picture of a pccultw 

cl .. 'tCf of syrnplOITl$ and !<iSns presenting wJlb a cbarn(:teristic temporal COllI'S(: (lICute 

0ItsC:1. marked nuctwltion. wont" at night) in the COIlteXt of physical illne~~ o. 

5u\r.;UlrICI.:ImedJ~.,.tion use IS readily ~~"Ognised, 

In the patient> dc'<Cribc:d above. the diagnnsis of delirium Wits established using serial 

clinrcal Inte!Vlew with the yOu ng pcrwn and tbeir usual care'. serial bc:dsidc cognitive 

lIS!'<'ssmCnt. longitudmal ~"Olluteral history from a variety o f other profesSIonal sources 

(nur.;ing intervlCw and nursing nOles, treating dinicinn interview and clinical notes. and 

frequently a number of othel professionals including physiotherapISts. occupational 

lherapists etc.). Th" clioK-"3l ,nten'w,lIs and cognItIVe assessmeolS were all ronductcd by 

nt)'Sl'lf. 

When a~ssing children for a possible dia~ru;ts of dclinum. ooe of the C'C:Dlrai 

difficulties is that children, and panicuJarly young children , may not have tile verbal 

skills 10 adequ:nely dcsl,:ribe their subjcclive eJlpcrience. In additioo. these children are 

inevilab!}' inteJVic,,·w by an unfamiliar adult (myself, tn Ihis mstaocc) in the 

bewijdcnng and frighlc:ning wlting of a hospital rutnussioo. Add to tliiS II-c conle~ t of 

2S6 



O«nous f>hysical illnes •. f"'in. an hcipatory anxiety. mulupl ~ medlC3uons. lack of sleep. 

a"erniw past expencncc~ wnh docmC'S. and anxiou§ f>aren~ m the ~ds l de and il i, nOl 

difficult to imagine 110 ..... a child's Il'IOti\"dtion for eooper.uioo with asscssmont might be 

.enously compromI sed. For the.., ll'a<iOl1~ it IS of len ne~so;ary to In fer subjectivc 

plrnO~l'IOlozy fmm behaviour'.tl n1anifestalion~ in young chi ldren. For e~amp1e, 6 

dlt ld may not be able to volunteer in intervie ..... !hat die i§ seeing frightening sna~es in 

tM comer of hcr "'c ll-lit room, but her eXf'TCssion of terror, iXHnting at the comer of llie 

room and cnes of "Snakes '" may allow uS to infer!hm slie may be experiencIng ";$ual 

halhK:mmions. Ho .... C\·cr. cerull n sigm and symptoms may be more difficult to Infer 

frum beh.o.v;ournl mamfe,tauoos In uncoopcmtl>'c children or!OO<e wnh JilllllN verbal 

abiliti"", Thi~ is (XIrucuhuly the case with the cO!,'l1ith'c fcatures of &lIrium. which in 

fa<.'t compnscs ,he pheoomonologlcal 'core' of delirium, Thus. what COnStitUiCS "alid 

and reli ablc e,-idencc of a 'distu,b.1l1CC of cotl<ciousness with reduc..d abilny to focus. 

su,tam, or shifl altemion' I Critcnon A DSM · IV -TIl.) in a fnghtcncd. un''(\(lj)effitive. and 

phySIcally III 3·year·oId ;ntcn'lc"ed in an Emergency Department at J o'clock in tile 

moming7 

Additionally. the n>quircment th:!t there be ." Iden~ ... of 'a change in cognition' (DS M· 

IV·TRJ from baseline fUllCtlOlll ng implies that in order to make Ihe d'agnosi< lhere must 

at (east be some lde~ of the chtld', UlgOll1ve functioning prior to dc,eloptn~ the illness. 

In the p~phs that follow, I havc at!cml'ted to describe in sonIC.' dl:'t:lil exoctJy how 

the OSM- IV·TR cmena for delirium well' InterptctN and their feamTel' elicited in lhe 

pam'nls meluded in tms c~ SCn CS 

n SM· I\"·T R Crit~ rio n A: 

Dismr/mnrt (>j c",",s('iO ... I"'ICI.f (i.~_. N!dut:~d datil) {)j a ... lm"I,..n oj "it' 

en"ir(",,,,,,,u} ... ·1111 redllL"Cd ab",,> 10 j{)ClIi. SlI,Min. {)r shift allenlion 

1/1 older chtldren and ooolescents .... lxJ were coopel"3ti\'c with testing. Criteri(ll1 A Waf 

evaluated by ..,nal cvaluatiDrl> of the abllny to say the days of the "O'Clandi'or month' 

of the year oockwards. or to perform sImple Go-No Go tests. Other tests used to 

257 



supplement these tests were forward and backward digit span, serial subtraction of 7' s or 

3's, story memory and picture memory. However, the first two of these tests proved 

problematic in our most impoverished and poorly educated educated patients. Even with 

cooperative and well-educated patients we were left with the problem of how to interpret 

findings in the absence of premorbid or baseline test results in our individual patients. 

Often the most informative findings were the presence of dramatic fluctuations in 

performance over time rather than the absolute score on these tests. For these reasons a 

variety of simple Go - No Go tests specifically aimed at evaluating ability to focus and 

sustain attention and then shift set proved to have the greatest utility with patients from a 

wide spectrum of cultural and educational backgrounds. 

As an example, patients were first instructed to raise their hand each time they heard the 

number '3' read out aloud from a list of random numbers from zero to ten. Each patient 

was allowed a 'test run' in order to assess whether they had understood the instructions. 

A list of 20 numbers from zero to ten was then read out aloud to the patient in which the 

number '3' was listed three times. More than two errors of omission (not raising the 

hand for the number 3) or commission (raising the hand for numbers other than 3) were 

regarded as clinically significant. Younger children who were anxious or in discomfort 

proved difficult to engage with this method, and such bedside tests as 'days of the week 

backwards' were clearly impossible in patients who were unable to speak. 

A simple bedside test which proved invaluable in these instances, and which often 

facilitated engagement, reduced performance anxiety, and often elicited laughter was 

what I took to calling the Clap Trap Test. This test could be used with children as young 

as 3 years of age and rapidly provided a measure of the young person's ability to focus 

attention, maintain attention, shift mental set with changing rules, and inhibit actions. 

Essentially, the Clap Trap Test involves the interviewer sitting opposite the child and 

instructing the child to copy exactly what the interviewer does with his hands. The 

interviewer then claps his hands together twice to see whether the child has understood 

the instructions. The interviewer persists with this until it becomes clear that the child 

has understood and is able to follow through with these basic instructions, reminding the 

child to copy exactly what the interviewer does with his hands. The interviewer then 
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begins to clap out rhythmic sequences gradually increasing in complexity, beginning 

with simple one-clap-pause-two-claps-pause-one clap sequences and later moving on to 

more complex percussion rhythms. Only the most somnolent, agitated or frightened of 

children were unable to engage with this simple test, and the majority enjoyed it 

immensely. Repeated errors at the 1-2-1 or 2-1-2 stage were interpreted as significant. 

Significant attention deficits can become apparent with many tests of attention in the 

context of severe anxiety, pain, or lack of motivation or cooperation even in non­

delirious patients. The advantage of the Clap Trap Test under these circumstances lies in 

the non-threatening quality of the interaction between interviewer and child, facilitating 

rapport, reducing anxiety, and frequently injecting some humour into the assessment. 

Another useful test for the bedside assessment of attentional capacity, working memory, 

and simple arithmetic involved the counting up of a small handful of coins that the 

interviewer produced from his pocket. The majority of our patients with limited 

education were still quite adept at adding up small change to see whether they had 

enough money to purchase a chocolate at the hospital tuckshop. Older children were 

able to work out how much change they might expect from the shopkeeper. At the end 

of the test the children were allowed to keep the coins. This test provided a familiar 

'real-life' assessment of cognition for which the majority of children could summon up 

sufficient motivation. Once again, often the most significant finding was of dramatic 

fluctuation in performance over serial assessments rather than absolute cross-sectional 

ability. 

For the youngest of our patients even these simple bedside tests proved inappropriate. In 

these instances, and in others in which the child was not able to be cooperatively 

engaged, the careful observation of aspects of the child's interaction with a familiar 

carer (most frequently the parent) proved extremely useful. Sustained eye contact with 

the parent, persistent attention to the parent's instructions or reassurance, and the child's 

capacity to be consoled by the parent's reassurances were used as proxy measures of 

attention in such cases. The Paediatric Anaesthetic Emergence Delirium (PAED) scale 

(Sikich et ai., 2004 ), is the only formal delirium assessment measure that addresses this 

important feature of delirium in young children. Item 1 (The child makes eye contact 
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with the caregiver) and Item 5 (The child is inconsolable) are each assessed on a scale 

from 0 to 4. 

3.5.5.2 DSM IV -TR Criterion B 

A change in cognition (such as memory deficit, disorientation, language 

disturbance) or the development of a perceptual disturbance that is not better 

accountedfor by a preexisting, established or evolving dementia. 

Once again, practical difficulties abound in the assessment of these problems in children, 

particularly young children, in the context of significant physical illness, discomfort and 

the bewildering hospital setting. Some children, particularly the older ones, were able to 

cooperate with some of the 'traditional' bedside tests of 'short-term' memory, like 

repeating 3 unconnected named objects and recalling them correctly after a brief 

interval. Younger children often responded better to questions about the names of the 

children in neighbouring beds, or what they had eaten for breakfast that morning. 

An alternative method which taps both attention and short-term verbal memory, and 

which additionally proved a useful tool for engagement, was reading a passage from an 

unfamiliar children's storybook and assessing their recall of the passage immediately 

after reading it aloud to the child, and then again at the end of the interview. This test 

was, however, frequently confounded by the absence of a baseline premorbid 

assessment, verbal ability, language and potentially educational and cultural factors. 

Short-term visual memory of a complex picture from an unfamiliar picture book was 

often used as an alternative. 

In relation to orientation, even non-delirious children seem prone to quite marked 

disorientation for time when hospitalised, and at least in children, this problem makes 

the implementation of Bhat and Rockwood's (2007) proposed operationalised criteria 

difficult and potentially invalid. Most mobile non-delirious children were, however to 

relate how they would navigate their way to the bathroom or nursing station, or fmd 

their way back to their bed from elsewhere in the ward. Likewise, most non-delirious 
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children were able to identify (even if not by name), children in neighbouring beds, 

nurses, primary caregivers and the interviewer (if serially assessed). 

Frequently I was left with the question as to what in fact constituted a symptom or sign 

of a 'change in cognition' in the extraordinary circumstances in which delirious children 

are almost invariably interviewed. I found that having a primary caregiver alongside the 

bed during cognitive testing not only provided containment for the child. but also a 

crude yardstick against which apparent deficits could be measured. The caregiver (most 

often a parent) was usually able to give an idea as to how their child might usually be 

expected to perform on these simple tests of attention, memory and orientation, even 

taking into account the unfamiliar and anxiety-provoking setting of the hospital ward. 

The parent's account was also invaluable in the assessment of perceptual disturbances. 

Children often have difficulty verbalizing confusing and frightening experiences, and in 

these instances a parent's account of a child appearing to be "seeing things that aren't 

there" or appearing to respond to hallucinatory voices were extremely helpful. In 

addition, parents were often able to describe a subtle qualitative alteration in the manner 

of the child's relating to them, frequently ascribed to a change in 'personality'. 

3.5.5.3 DSM IV -TR Criterion C 

The disturbance develops over a short period of time (usually hours to days) 

and tends to fluctuate during the course of the day. 

For the most part, clinicians assessing children and adolescents for delirium are spared 

the difficulty frequently encountered in geriatric psychiatry, in which a 'change in 

cognition' needs to be evaluated against a backdrop of the gradual cognitive 

deterioration of a dementia. This is not always the case, however. and in two of our 

cases we were required to assess the possibility of a delirium superimposed on a possible 

gradually progressive HIV 'encephalopathy'. In both cases the finding of markedly 

fluctuating performances on bedside cognitive testing from day to day (in addition to 

other features) strongly suggested a delirium. 
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A particular difficulty was encountered in the case of children or adolescents with a 

hypoactive delirium, frequently referred with a query as to the possibility of depression. 

In these cases it often seemed likely, on reviewing the medical and nursing notes, that 

the delirium had been present but unnoticed for days and even weeks. In these 

behaviourally less dramatic cases the assessment of the time of onset and rapidity of 

symptom evolution was often unclear. As with many of the features, the presence of 

marked fluctuation in presentation within each day, often with worsening at night, was 

highly suggestive. 

3.5.5.4 DSM IV -TR Criterion D 

There is evidence from the history, physical examination, or laboratory 

findings that the disturbance is caused by the direct physiological 

consequences of a general medical condition/substance intoxication/ 

medication use or withdrawal syndrome 

On first glance this criterion might seem to be the least ambiguous of the four DSM IV­

TR criteria, but in my experience this last criterion can be one of the most problematic. 

Frequently I was confronted by a cluster of symptoms and signs occurring in the context 

of physical illness and medication use but with no means of establishing cause and 

effect. 

A question that often arose was to what extent an abnormal physiological parameter 

needed to be deranged to adequately account for the delirium. At what level of 

hyponatremia could it be said with any certainty that an apparent delirium was likely to 

be etiologically related to low plasma sodium? Once again, temporal aspects of the 

presentation frequently came to the rescue, in that I was able to retrospectively link onset 

of delirium with the onset or exacerbation of a physiological derangement, introduction 

of a new medication or increase in dose of an already prescribed medication. Parallel 

exacerbations or relative remission of symptoms of delirium coincident with 

documented worsening or improvement of physiological parameters was equally 

suggestive. 
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Notably, the DSM JV-TR still allows a diagnosis of delirium in cases where 'a clinical 

presentation of delirium that is suspected to be due to a general medical condition or 

substance use but for which there is insufficient evidence to establish a specific 

etiology' . 

In essence, my own diagnostic strategy involved: 

1. Eliciting and interpreting symptoms and signs of the delirium syndrome within 

a developmental framework using developmentally appropriate bedside tests 

2. A strong emphasis on establishing a detailed picture of the temporal aspects of 

the presentation (rapidity of onset, fluctuation, worsening at night) and the 

temporal relationship between symptoms and physiological parameters and 

changes to the prescription chart 

3. Always having a familiar caregiver at the bedside for all assessments wherever 

possible 

4. Obtaining frequent serial mental state examinations and bedside cognitive 

assessments in order to provide a longitudinal picture of the child or 

adolescent's presentation. 

5. Using information from as many sources as possible 

3.5.6 Morbidity and mortality 

Of the 23 patients diagnosed with delirium 6 died (26%). 

The extent to which delirium per se mayor may not have played a role in this extremely 

high mortality rate is not a question that the present study can address. Referral to 

psychiatric services for assessment of delirium may merely act as a proxy indicator of 
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physical illness severity. This case series is not likely to represent the 'general 

population' of children with delirium in the hospital setting. As cases referred to a 

Paediatric Consultation-liaison Psychiatry service they likely represent a subgroup with 

more severe and/or chronic delirium, where frequently the severity or complexity of the 

underlying physical illness did not lend itself to rapid reversal with consequent 

resolution of the delirium. 

The morbidity directly related to delirium itself was difficult to quantify in these 

patients, and the pattern of morbidity tended to vary according to delirium subtype. 

Delirium contributed significantly to the levels of distress and low quality of life 

experienced by these patients, particularly those who experienced hallucinations, 

paranoid delusions, fearfulness and marked mood lability. Parents frequently 

experienced severe distress on finding their child behaving markedly out of character, 

fearful, responding to hallucinations, difficult to engage and seemingly inconsolable. 

Delirium also significantly contributed to levels of staff distress, particularly in those 

instances where there was aggression, uncooperativeness, inconsolable distress or 

marked regression. In the worst of these instances nursing staff were subjected to a 

continual barrage of verbal abuse and had faeces and bedpans thrown at them. 

Presentations such as these also caused a great deal of distress amongst other patients 

and their families sharing a ward with the delirious individual. 

Patients frequently removed intravenous lines, wound dressings and nasogastric tubes, 

and picked and tore at skin grafts and surgical wounds. Some of these patients had 

required physical restraint prior to psychiatric assessment in order to minimise the 

possibility of injury to themselves or others. 

Hypoactive delirium contributed to morbidity in a quite different fashion. Patients 

presenting with an altered level of consciousness associated with apathy, withdrawal, 

psychomotor retardation and emotional blunting are less able to engage and cooperate 

with treatment and rehabilitation efforts. Particularly if the delirium is chronic, these 

patients can be unrewarding patients to nurse, and this may contribute to relative neglect 
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and even social isolation in an inpatient setting. These hypoactive patients were often 

seriously compromised in their ability to engage with a variety of rehabilitative 

interventions such as physiotherapy and occupational therapy, and in many instances 

this was felt likely to have contributed to prolonged hospital stays. Their ability to 

engage in treatment-related decisions and planning was severely compromised, as was 

their ability to self-care. 

In a number of instances morbidity was associated with misdiagnOSis and misguided 

intervention. A number of these children were prescribed increasing doses of 

inappropriate psychotropic medications (morphine, benzodiazepines) in cases where 

behavioural disturbance associated with delirium was misinterpreted as an expression of 

pain, anxiety, or even willful defiance. In many of these cases escalating polypharmacy 

was felt to have contributed to worsening severity of delirium. 

3.5.7 Rating Scales 

De Carvalho and Fonseca (2008) recently bemoaned the absence of a reliable and 

validated assessment tool for delirium in children and adolescents. 

In this series, rating scales were not employed to facilitate the diagnostic assessment, but 

were retrospectively applied to the detailed clinical notes. To our knowledge, at the time 

of writing, the use of delirium rating scales in the child and adolescent population has 

only been reported by Leentjens et al.(2008), Turkel et al.(2003), and Sikich and 

Lerman (2004). These studies were discussed in some detail in the literature review 

section. Turkel et al. (2003) previously reported on the retrospective use of the Delirium 

Rating Scale (DRS) in a group of 84 patients (aged 6 months to 19 years; average 10.4 

years) diagnosed with delirium according to DSM-III-R criteria, and documented a 

mean score of 25 out of a maximum of 32 (range 14 to 32). Sikich and Lerman (2004) 

have previously reported on the use of the PAED, a scale devised by the authors for use 

in delirium occurring in children in the immediate post-anaesthetic setting, and 

documented its sensitivity and specificity for detecting delirium with a cut-off score of 

10. Its use outside of the post-anaesthetic setting has not been reported. 
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Three rating instruments were retrospectively applied in this series in order to gauge 

their validity, applicability and clinical utility in the paediatric population - the Delirium 

Rating Scale (Trzepacz et ai., 1988), the Paediatric Anaesthesia Emergence Delirium 

scale (pAED) (Sikich and Lerman, 2004), and the Delirium Rating Scale- Revised-98 

(DRS-R-98) (Trzepacz et ai., 2(01). 

To the best of my knowledge, at the time of writing, the use of the DRS-R-98 has not 

been reported in children and adolescents. 

The 3 rating scales described above were then prospectively applied to a control group 

of 25 consecutive children and adolescents attending outpatient appointments at the 

Division of Child and Adolescent Psychiatry. The control group was comprised of 

children and adolescents with a variety of psychiatric disorders, many of whom also 

suffered from comorbid physical disorders. The mean age of our control group was 10.5 

years (mean age delirium group = 9.75 years). 

3.5.7.1 The Delirium Rating Scale 

Sufficient clinical data was available to complete full DRS ratings on 20 of the 23 

patients. The remaining 3 patients had missing data that did not allow for rating on one 

of the DRS items each. 

Missing scale item data was handled using two different strategies (Appendix E). In the 

fIrst strategy, these three patients were scored with the missing item omitted from the 

total scale score, and then given a score as a proportion of a slightly lower total. In the 

second strategy, these three patients were scored with the missing scale items scored as 

midway, and then given a score out of the maximum possible scale score of 32. For 

example, in a scale item with a possible score ranging from 0 to 3, a patient with data 

missing in relation to this item was scored as 1.5, using the second strategy. 
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For each patient a percentage score was calculated which resulted in a mean DRS 

percentage score of 69.4% (missing items omitted) or 69.2% (missing items scored 

midway). This translates into a mean DRS score of 22.2 (missing items omitted) or 22.1 

(missing items scored midway), which correlates well with Turkel and colleagues (2006) 

findings in delirious children and adolescents (mean DRS = 25). The DRS scores for our 

sample ranged from 14 to a maximum of 28 out of 32. Of note, the two lowest DRS 

scores (14 and 17) were obtained in patients with hypoactive delirium. Although these 

are above the clinical cut-off score of 13 (Turkel et al., 2(03), our findings suggest that 

the DRS may prove less sensitive in identifying children and adolescents with 

hypoactive delirium. 

In our control group (Appendix F) of 25 consecutive child and adolescent psychiatric 

outpatient attenders with a range of diagnoses including psychotic disorders, autism, 

disruptive behaviour disorders and mood disorders, the mean DRS score was 5.04 (range 

1-10). 

In summary, when applied to children and adolescents the DRS appears to have a degree 

of face, predictive, and discriminant validity. Its clinical utility as a screening instrument 

may be limited by its lower sensitivity for hypoactive delirium in children and 

adolescents. Its clinical utility in relation to monitoring changes in delirium severity over 

time, and in response to treatment may be limited in comparison to the DRS-R-98, 

which includes a severity scale. Further research is necessary to determine the 

sensitivity, specificity, predictive values and reliability of the DRS in children and 

adolescents of different ages. 

3.5.7.2 The Delirium Rating Scale-Revised- 98 

De Rooij and colleagues (2006) reported a mean severity DRS-R-98 score of 22 in 23 

delirious hospitalised elderly patients in a study aimed at determining the validity and 

reliability of the Dutch version of the DRS-98-R. Trzepacz and colleagues (2001) 

reported mean DRS-R-98 total scores of 26.9 (range 11-39) and DRS-R-98 severity 

scores of 21.3 (range 6-33) in a sample of 24 delirious adult patients. The mean DRS 
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score in this sample was 18.4. Analysis of the receiver operator curve revealed that fOl 

the DRS-R-98 total score a cut-off of 15.25 resulted in a sensitivity of 92% and 

specificity of 86% when comparing delirious patients with patients with a variety of 

other psychiatric diagnoses including dementia, schizophrenia and depression. A higher 

cut-off of 17.75 resulted in a sensitivity of 92% and specificity of 95%. Lastly, De 

Negreiros and colleagues (2008) assessed the validity and reliability of the Portuguese 

version of the DRS-R-98 in a sample of 64 elderly patients and reported a mean DRS-R-

98 total score of 27.3 and a mean severity score of 21.7 in those patients with a delirium. 

Analysis of the receiver operator curve revealed a sensitivity and specificity of 92.6% 

and 94.6% respectively at a DRS-R-98 total cut-off value of 20 when comparing patients 

with delirium with patients with a variety of other psychiatric diagnoses. 

The scoring of the DRS-R-98 in my own study suffered from missing item data to a 

greater extent than the DRS. In part this was due to the DRS-R-98 simply requiring a 

greater number of items to be scored. Items relating to specific cognitive parameters 

(visuospatial skills, long term memory, orientation etc.) were frequently unable to be 

scored in children, particularly in the context of lack of cooperation or motivation. 

Missing data for the DRS-98-R was handled in a similar way to that from the DRS using 

the two strategies described above (Appendix E). 

The mean DRS-R-98 Total score was 27.4 (59.6%) when missing scale items were 

simply omitted, and 26 (56.5%), when missing scale items were scored midway. The 

mean DRS-R-98 Severity score was 21 (54%), when missing items were omitted, and 20 

(52%) when scored midway. The range for total scores when missing items were rated 

midway (as is suggested by Trzepacz et al., 2(01) was 18-34. 

In our control group (Appendix G) of 25 child and adolescent psychiatry outpatient 

attenders the mean DRS-R-98 Severity Score was 5.56 (range 1- 13), and the mean 

DRS-R-98 Total score was 7 (range 1-15). 

Table 3.8 compares DRS-R-98 scores amongst the studies described above and this 

present case series of children and adolescents with delirium. 
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Table 3.6 Comparing DRS-R-98 scores in geriatric, adult, and child and adolescent 
patients with delirium 

This case series Trzepaez et a1., De Rooij et a1., De Negreiros 
2008 2001 2006 eta/.., 2008 

Population Children and Adults (mean Elderly adults Elderly adultS 
adolescents age 64 years) (mean age 80.5 (mean age 77.3 

years) years) 

DRS-R-98 26 (18-34) 26.9 (11-39) 27.3 (14-37) 
Total (mean) 

DRS-R-98 20 (12-28) 21.3 (6-33) 22 (7-39) 21.7 (10-30) 
Severity (mean) 

In summary, despite lacking developmentally sensitive scale items, the DRS-R-98 

appears to have a degree of face, predictive, and discriminant validity when applied to 

children and adolescents. As is the case with the DRS, however, its sensitivity, 

specificity, predictive values and reliability in this age group is unknown. It has the 

advantage of a severity scale for measuring changes in delirium severity over time, and 

in response to treatment, and would thus seem a better instrument for use in treatment 

effectiveness studies. 

3.5.7.3 The Paediatric Anaesthesia Emergence Delirium scale 

The P ABD was developed for use in a very specific setting - in paediatric patients 

emerging from anaesthesia (Sikich and Lennan, 2004). It is a simple and brief scale 

likely biased to detecting hyperactive rather than hypoactive delirium. It is, however, at 

the time of writing, the only delirium rating scale specifically designed for use in 

children, and as such it includes two very useful items describing features of delirium in 

young children, namely: 

1. The child makes eye contact with the carer, and 

5. The child is inconsolable. 
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Both these items are rated on a scale of 0 to 4. 

In our experience, particularly in the context of a young child presenting with agitation 

and severe distress, the absence of eye contact with the primary caregiver at the bedside 

and the inability of a primary caregiver to console the child are extremely valuable 

supportive features of a diagnosis of delirium. 

Difficulties encountered when applying the scale, particularly retrospectively, were the 

relative ambiguity of items 2 and 3: 

2. The child's actions are purposeful 

3. The child is aware ofhislher surroundings. 

The mean P AED score (with missing items scored midway) for this sample (Appendix 

E) was 12.3 (range 6 - 16). The mean PAED score in our control group (Appendix H) of 

child and adolescent psychiatry outpatient attenders was 4.8 (range 1 - 9). 

Sikich and Lerman (2004), reported that an ROC curve analysis of the PAED scale 

revealed that at a P AED scale score of 10 or greater, the P AED had a true-positive rate 

(sensitivity) of 0.64, and a false-positive rate (I-specificity) of 0.14 for emergence 

delirium in a paediatric sample. 

In summary, the P AED scale appears to have a degree of face, predictive, and 

discriminant validity when applied to children and adolescents in a context other than 

emergence from anaesthesia. It is the only available scale to utilise developmentally 

sensitive items in the assessment of delirium. It is quick and easy to use. However, some 

of its items (listed above) may be prone to ambiguity outside of the immediate post­

anaesthetic setting. The sensitivity, specificity, predictive values and reliability of the 

P AED outside of the post-anaesthetic setting remains unknown. 
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3.5.8 Electroencephalogram rmdings 

The BEG was abnonnal in 5 of the 7 cases in which an EEG was obtained. Marked and 

diffuse slowing was found in all of the abnonnal EEGs. The EEG was 

disproportionately requested in cases of hypoactive delirium and where there was 

significant initial uncertainty as to the correct diagnosis. 

Of note, in the two instances where the EEG was found to be nonnal, the rationale for 

requesting the investigation was not in fact to clarify the diagnosis, but to aid in 

excluding seizure activity. In both these cases the diagnosis of delirium was not in any 

doubt, as both presented with the abrupt onset of markedly fluctuating behavioural 

disturbance and florid psychotic features, accompanied by clear evidence of an altered 

level of consciousness. 

3.5.9 Management 

3.5.9.1 Environmental management 

Regardless of whether antipsychotic medication was used or not, all 23 cases received 

active environmental management 

A relatively high proportion of the patients in this case series were successfully managed 

using environmental strategies in combination with efforts to reverse or ameliorate the 

precipitant. Five of the 23 (22%) patients were managed conservatively without 

antipsychotic medication. In three of these five cases the delirium was associated with a 

clearly identified precipitant. In all three cases the precipitant was assessed as being 

either very likely to spontaneously resolve (in the case of the two which were 

medication-related), or, being readily easily addressed with an expectation of rapid 

resolution. Three of these cases resolved in less than 12 hours. 
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The overarching goal of environmental management was to provide a consistent. 

containing, and predictable therapeutic space for delirious patients that specifically 

addressed the challenges associated with the cognitive deficits of inattention, 

disorientation and amnesia. Many aspects of the environmental management 

(reorientation, reality testing, reassurance and explanation, and anxiety reduction) could 

also be seen as providing an 'auxiliary ego' to patients experiencing severe psychic 

fragmentation. 

3.5.9.1.1 Physical environment 

Two of the primary goals for the management of the physical environment were 

optimisation of the level of sensory stimulation and the provision of consistent 

reorienting cues. 

In cases of hyperactive delirium the patient, wherever possible, was moved from the 

communal ward to a quiet single room, ideally positioned close to the nursing station. 

Particular difficulties were encountered in attempting to reduce sensory overstimulation 

in patients with hyperactive and mixed delirium encountered in the paediatric intensive 

care unit (pIeD) setting where no single rooms were available. Delirious patients in the 

PIeD were often subjected to an excessive degree of bewildering noise, light, and 

activity that limited their sense of containment and exacerbated existing difficulties in 

their maintaining a normal sleep-wake cycle. In these instances we were limited to 

positioning hyperactive delirious patients in a relatively partioned part of the PIeD, and 

focusing instead on staff consistency, staff activity scheduling, and family interventions. 

In cases of hypoactive delirium the patients were actually moved from the quieter parts 

of the ward or single rooms to the main body of the ward and close to the nursing station 

in order to increase the level of social interaction. Sometimes a television or radio was 

placed in close proximity to the patient in order to increase the level of sensory 

stimulation. 
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Attention was also paid to lighting. One of the particularly agitated and distressed 

patients benefited greatly from the simple measure of keeping the blinds on a large 

window adjacent to her bed drawn during the period of the day when bright sunshine 

would usually have streamed into her single room. In all cases a dim nightlight was 

suggested to reduce the likelihood of misperceptions and fearfulness at night, when 

many patients with delirium experience an exacerbation of their symptoms. 

Families were actively encouraged to bring favourite toys and transitional objects to the 

bedside. In some cases families were also encouraged to bring photographs of family 

members, pets or even soothing familiar music from the home, particularly for those 

times when carers could not themselves be present at the bedside. 

3.5.9.1.2 StatT 

Staff psychoeducation relating to the nature and management of delirium proved vital in 

all cases, and was particularly helpful for nursing staff. Nursing staff often found the 

rapid and dramatic fluctuations in mental state difficult to understand, and not 

infrequently interpreted uncooperative or aggressive behaviour as being conscious and 

voluntary. Reinterpreting erratic behavioural disturbance as an expression of a 

characteristically fluctuating mental disorder helped nursing staff to resist acting out in a 

punitive, retaliatory way with difficult patients. 

A strong emphasis was placed on achieving and maintaining consistency of staffing with 

individual patients to the greatest extent possible given the constraints of rapidly 

changing nursing rosters. Staff were urged to provide constant reorientation and 

reassurance to patients with each patient contact, repeatedly making sure that the patient 

~~~~~~~~~~~~~~~~~ 

of day it was, what meal was to ~ expected next, where they were and why they were in 

hospital. Staff mem~rs were also encouraged to engage in constant reality testing and 

reality reorientation with patients, particularly those experiencing illusions, paranoid 

ideation, delusions and hallucinations. 
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Another vital aspect of the environmental management in patients who were severely 

physically ill and requiring numerous interventions from a variety of treating teams was 

staff activity scheduling. TIlls was particularly important for the delirious bum patients, 

who were often exposed to a confusing and seemingly never ending stream of frequently 

changing professionals on a daily basis. Thus, these patients received frequent 

interventions from nursing staff, medical staff, physiotherapy, occupational therapy, and 

pain management staff with little hope of knowing who was likely to be coming when. 

and when they might expect to be left alone. A simple but valuable intervention in these 

instances was to liaise with all the treating teams and devise a predictable schedule of 

expected activities that was then displayed on a large chart next to the bedside as a plan 

of the week's daily activities. Once again, treating teams were strongly urged to 

minimise inconsistency amongst the professionals attending an individual patient. 

3.5.9.1.3 Carers 

A cornerstone of the environmental management of young delirious patients proved to 

be working with their primary caregivers, who form an integral part of the management 

team. A great deal of time was spent in providing psychoeducation about delirium. 

Many parents were bewildered and frightened by the dramatic and frequent changes in 

mental state of their children. Many parents would become demoralised after a period of 

apparent return to normality proved to be only a relative period of lucidity in a naturally 

fluctuating disorder. Many also found the experience of not being able to console their 

child extremely distressing. 

Many parents questioned whether the changes in their child's 'personality' would be 

permanent if they did in fact recover from their physical illness. Containing the anxiety 

of the primary caregiver at the bedside proved an essential element of management, and 

there were a number of instances when explanation and (where appropriate) reassurance 

offered to the bedside caregiver resulted in a marked improvement in the delirious 

child's level of distress. 
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Primary caregivers were strongly encouraged to remain at the bedside in order to 

provide constant familiarity, reassurance and reorientation. Where two caregivers were 

available, they were encouraged to take their bedside duties in shifts in order to allow for 

adequate rest. Similar to what was asked of the nursing staff, primary caregivers were 

'urged to provide repeated reorientation to time, place, person and the reason for being in 

hospital to their children. 

3.5.9.2 Pharmacological management 

Pharmacological management with an antipsychotic medication was instituted in the 

following instances follOwing a careful and individualised risk-benefit analysis. 

I. Presence of significant psychotic symptoms. 

2. Behavioural disturbance (agitation, aggression, uncooperativeness) associated 

with significant risk of harm to self or others. 

3. Significant interference with necessary medical invetigations, treatment or 

rehabilitation. 

4. Severe distress. 

5. Difficulty or non-response to reversing or ameliorating presumed precipitating 

or perpetuating factor(s) AND poor or only partial response to environmental 

management PLUS 1,2,3 or 4. 

Eighteen of the 23 patients (78%) received an antipsychotic medication. Twelve of these 

18 patients (67%) received haloperidol, six received risperidone (26%), one patient 

received sulpiride and another droperidol. Two patients initially received haloperidol, 

but needed to be switched to risperidone after experiencing extrapyramidal side effects 

with haloperidol. 

Haloperidol was the initial agent of choice in the following instances: 

1. No enteral route available for administering oral medication. 

2. Severe agitation or combative behaviour. 
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3. Severe physical illness. 

4. Significant hepatic or cardiac impainnent. 

Two patients (both male) experienced intolerable extrapyramidal side effects with 

haloperidol that necessitated a switch to risperidone. One patient (l8kg) experienced 

severe akathisia with Img intravenous haloperidol given in two divided doses, and 

another (24kg) experienced an acute dystonic reaction with 1.5mg intravenous 

haloperidol given in two divided doses. No patients receiving risperidone experienced 

clinically significant extrapyramidal side effects. 

Six of the 12 patients who were prescribed haloperidol received it via the intravenous 

route. The patient who received droperidol was also given this via the intravenous route. 

Clinical Global Impression - Improvement scores were used to reflect the degree of 

sustained improvement or deterioration in mental state within 48 hours of commencing 

an antipsychotic medication. 

In hyperactive/mixed delirious patients, improvement was regarded as a reduction in 

agitation and/or aggression, psychosis, or distress. In hypoactive delirious patients it was 

assumed that an improvement would be reflected in reduced psychomotor retardation 

and improved clarity of awareness. 

Of the 18 patients treated with antipsychotic medications, 12 (66.7%) were rated as very 

much or much improved, whilst 6 patients had little or no improvement. Five patients 

were rated as minimally improved (27.7%) and with one patient antipsychotic 

medication produced no change. Of the 12 patients treated with haloperidol, 9 were rated 

as very much or much improved (75%). Of the 4 patients initially treated with 

risperidone, 2 (50%) were rated as very much or much improved, with 2 of the 4 having 

little or no improvement. 

Effectiveness of antipsychotic medication also appeared to vary according to both 

delirium subtype and delirium severity. For example, seventy-eight percent of the 
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patients with a hyperactive delirium and 71 % of those with a mixed delirium who were 

treated with antipsychotic medication were rated as very much or much improved. In 

contrast. two of the 3 patients diagnosed with a pure hypoactive delirium were treated 

with an antipsychotic (one with risperidone and one with sulpiride), and neither 

experienced more than minimal improvement. 

It is notable that only 4 (22%) of the 18 patients treated with antipsychotics were rated 

as being 'very much improved'. It is also notable that 3 (75%) of these 4 'very much 

improved' patients were treated with intravenous butyrephenones (2 with haloperidol~ 1 

with droperidol). 

Sixty-nine percent (9 of 13) of the patients with a DRS-R-98 score greater than 20 

responded as very much (3/13) or much (6/13) improved, while 60% (3 of 5) of those 

with a DRS-R-98 score of less than 20 were rated as 'much improved', with none of 

these patients being 'very much improved'. 

Six (33%) of the 18 patients treated with antipsychotics also received a benzodiazepine. 

Lorazepam was used in patients with hyperactive delirium with severe agitation, 

aggression, or insomnia that was unresponsive or relatively unresponsive to 

antipsychotic medication. None of the patients who received adjunctive lorazepam 

experienced a paradoxical reaction or deterioration of their delirium. My impression was 

that in a number of patients low-dose adjunctive lorazepam was effective in restoring a 

normal sleep-wake cycle and may have had a dose-sparing effect on the use of 

antipsychotic medication. 
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3.5.10 Case examples: mv-related deHrlum in chlldren 

As case examples I have chosen to present in more detail the 3 cases of delirium 

associated with HIV infection, as they illustrate not only the unique challenges involved 

in the assessment, diagnosis, and management of delirium in this age group, but also the 

not insignificant challenges of providing a paediatric consultation-liaison psychiatry 

service in a Sub-Saharan African setting. I will focus on the pharmacological rather than 

environmental/psychosocial aspects of management of these cases, as the latter were 

essentially the same for all the cases and have already been described in some detail. I 

will, however, highlight when certain components of environmental/psychosocial 

management were compromised owing to the particulars of each case. 

Patient 14 

This 9-year-old Xhosa-speaking girl was admitted to hospital on the 26 October 2006 in a 

desperate physical condition. She had been sexually abused by a distant relative in 2004 

and had been abandoned by her biological mother in June 2006. She had been left with an 

18-year-old aunt in an informal settlement on the outskirts of Cape Town, while her 

mother returned to the Eastern Cape to remarry. In September 2006 she presented to 

hospital with a I-year history of chronic severe diarrhea associated with faecal and 

urinary incontinence. She was in a shockingly neglected state. She was dehydrated, 

emaciated, and her skin was covered in bullous impetigo skin lesions. She weighed only 

16 kilograms. She had oral candidiasis and a vaginal discharge from which Neisseria 

Gonorrhoea was later cultured. She was noted to be 'very quiet' on admission. 

Most of her blood laboratory parameters were grossly abnormal. She was severely 

anemic (Hb 6.7g1dl) and thrombocytopenic (platelets 39 thous/mel). She was also 

severely hyponatremic (serum sodium 121 mmo1JL), hypomagnesemic (serum 

magnesium 0.46 mmo1JL), hypophosphatemic (serum phosphate 0.37 mmo1JL) , 
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hypokalcemic (serum potassium 3 mmo1JL), and hypochloremic (serum chloride 91 

mmo1JL). Remarkably, she had a serum albumin of only 7 gldl. She was tested for HIV 

and found to be positive. Her absolute CD4 ('helper' T-cell lymphocyte) count on 

admission was 9 cells/J.1L (0.08%). A strain of Shigella was cultured from both her stool 

and blood. A lumbar puncture proved to be normal. 

She was commenced on broad-spectrum antibiotics (ceftriaxone and cloxacillin) for her 

bacterial infection and an antifungal agent (fluconazole). 

Her clinical notes during the early phase of her admission described her as apathetic and 

withdrawn, and it was even suggested that she might be clinically depressed. Though for 

the most part she was noted to be alert, occasional mention was made in the nursing 

documentation of her being incoherent or 'confused'. A possible hypoactive delirium was 

not considered at this stage, although clearly this would have been one of the flISt 

diagnoses to exclude. 

On Day 7 of ceftriaxone and Day 8 of cloxacillin treatment (Day 8 of her admission) she 

was clearly noted to be 'confused', especially at night. Her speech was 'inappropriate' 

and she was inexplicably spitting out food, despite appearing hungry. Her mood state 

fluctuated dramatically and she shouted out and wailed. Her muscle tone was noted to be 

increased and her peripheral reflexes abnormally brisk. A CT scan of her brain at this 

point revealed only marked and diffuse atrophy of the cerebral cortex and cerebellum. 

She remained desperately ill and pyrexial at this stage, and indeed, her hemoglobin 

reached its lowest point (Hb 5.4 gldl) on this day. She was also noted to have herpes 

stomatitis and so acyclovir was added to her medication regimen. Her antibiotics were 

changed to meropenem and ciprofloxacin as she continued to spike temperatures. Her 

severe diarrhea continued and she remained between 16 and 17 kg in weight 11 days into 

her admission. On Day 18 of her admission she was noted to be 'miserable, anxious, 

lethargic and complaining of being eaten by insects'. She was refusing food and pulling 
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out her intravenous cannulas. It was only on Day 35 of her admission (Day 28 since the 

fll'St documented mention of 'confusion') that she was referred to the Paediatric 

Consultation-liaison Psychiatry Unit. Simultaneously she was commenced on 

antiretroviral treatment (stavudine, lamivudine and efavirenz). 

At about this time her mental state worsened. She became extremely agitated and grossly 

disinhibited. She was markedly distressed and appeared terrified. She screamed and 

shouted loudly that she was seeing snakes and feeling them moving over her body. These 

features were notably worse at night, and fluctuated dramatically from hour to hour. At 

times she was paranoid and would refuse both food and medication only to present as 

'alert, playful and cooperative' and 'demanding Kentucky Fried Chicken' the next 

morning. Her affect oscillated between euphoria accompanied by singing, tearfulness, 

and fear. The nursing staff reported that she slept very poorly and that she seemed to 

experience nightmares. In interview she proved difficult to engage being so distractable. 

She was orientated to place and person, but it was noted that she had discrete periods 

when she "drifts into a world of her own". Her speech and behaviour were noted to be 

perseverative and she appeared to be responding to both auditory and visual 

hallucinations. 

A clinical diagnosis of a hyperactive delirium was made, the precise etiology of which 

was uncertain, but being almost certainly complex and multifactorial. She remained 

anemic, hyponatremic (Na 126 mmol/L) with an albumin of only 7 gldl at the time of the 

onset of the delirium, and she continued to spike temperatures. Low serum albumin is a 

significant risk for delirium in any age group (Trzepacz et ai., 2004), one of the reasons 

being that hypoalbuminemia results in a greater bioavailability of many drugs that are 

transported in the bloodstream by albumin. 
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She scored 23 on the DRS, 24/36 on the DRS-R-98 Total and 18/30 on the DRS-R-98 

Severity scale. An electroencephalogram at this point was reported as being within 

normal limits. No prior EEG was available for comparison. 

Owing to her extremely poor physical condition, the severity of her agitation and the fact 

that she was able to accept oral medication, a decision was made to treat her with very 

low dose oral haloperidol (0.25mg twice-daily by mouth) on Day 37 of her admission, 

following the psychiatry consultation. This was augmented with lorazepam at night in 

order to help reestablish a normal sleep-wake cycle. At the same time as the haloperidol 

was commenced, it was decided to switch the efavirenz to nevirapine, based on the 

concern that the efavirenz might be exacerbating a pre-existing delirium (see discussion 

to follow). 

Over the first 48 hours her mental state showed a sustained improvement in that she 

seemed less distressed and agitated, but continued to fluctuate with exacerbations 

occurring particularly at night. The psychosocial management of her delirium was greatly 

compromised by the absence of a primary caregiver at the bedside. On Day 42 of her 

admission she was noted to be 'happy and calm'. Symptoms of delirium did not return 

after this. By Day 49 her weight was starting to pick up and she was active and playing 

appropriately with other children on the ward. 

She was discharged from hospital on Day 54 and the haloperidol was then discontinued. 

She was discharged to St Joseph's Home, a children's home specializing in looking after 

children with chronic illness' who cannot be cared for by their families. She was 

followed up in the Neuropsychiatry outpatient clinic with no evidence of residual 

cognitive impairment. At her latest review appointment she presented as a charming, 

cheerful and intelligent girl who was clearly forming close bonds with friends and carers 

at the home. 
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Patient 15 

This 9-year I-month-old girl, who had defaulted on her treatment for pulmona17 

tuberculosis, was admitted to a general paediatric ward in acute renal failure secondary tel 

severe vomiting and diarrhea on the 2nd May 2007. She was in a severely emaciated state 

and weighed only 26kg. Her mother had died 18 months previously of an HN-relatet1 

illness and she had never known her father. She had been cared for by a foster aunt after' 

watching her mother die in front of her at the community clinic. Her highest level c1 

education was Grade 3, but she had not attended a school in at least a year. HN testinh 

revealed that she was positive, and that her CD4 count was only 77 cellslJJL (1.4%). Sh! 

was commenced on a highly active antiretroviral treatment (HAART) regimen on the 25 

May that included stavudine, lamivudine, ritonavir and lopinovir. She was noted to hav-! 

an abnormally wide-based gait, dyskinetic tongue movements, poor balance and 

abnormal muscle tone. Her CT brain revealed diffuse and marked cerebral and cerebell..­

atrophy, as with the previously described case. 

As with Patient 14, initial concerns relating to her mental state centered about a possibl! 

major depressive episode. Her presentation at the beginning of June was characterised by 

lethargy, social withdrawal, tearfulness, apathy and anhedonia. She was hopeless an·j 

expressing ideas of guilt, punishment and passive suicidality. She had stopped eating and 

her physical state was not improving. On mental state examination she was difficult 1) 

engage, markedly psychomotor retarded and severely blunted in affect. She had poverty 

of speech with marked response latency. She had no obvious cognitive deficits 0:1 

bedside testing. There were no additional features of post-traumatic stress disorder, 

although this was not entirely excluded as a possible differential diagnosis. During thE 

period she continued to spike temperatures in excess of 39 degrees centigrade, and on 

Day 36 the team elected to commence antituberculous treatment, consisting cf 

rifampicin, isoniazid, pyrazinamide and ethionamide. 
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A decision was taken to cautiously introduce fluoxetine at a dose of only 5mg daily on 

the 12th June, Day 40 of her admission. After only 3 doses of fluoxetine her mental state 

rapidly and dramatically deteriorated over a period of not more than 24 hours. She 

became extremely agitated and distressed. She seemed terrified and appeared to be 

experiencing frightening visual hallucinations of snakes and dead bodies in the ward. In 

fact. her mental state in terms of psychotic phenomena was quite strinkingly similar to 

that of the previously described case. She was markedly disinhibited and her affect 

changed rapidly between tearfulness, euphoria. and fear. She was grossly thought­

disordered and appeared to be experiencing persecutory delusions. She slept very poorly 

at night, and when she did sleep was noted to suffer nightmares. She appeared to have 

additional catatonic features including seemingly involuntary facial grimacing and odd 

sustained periods of posturing. She was orientated only to person and she was markedly 

inattentive and distractible. Her level of consciousness shifted rapidly between being 

narrowed and hypervigilant, and somnolent and poorly responsive. Her concentration was 

extremely impaired and she was markedly distractible. Her short-term memory was very 

impaired and she had marked visuospatial deficits when compared to her earlier bedside 

testing. Her speech was perseverative. Particularly striking features of her presentation 

were the rapidity of onset, extreme and rapid fluctuation in her symptoms from hour to 

hour, and dramatic exacerbations at night. 

The diagnoses considered at this point were: 

1. A hyperactive delirium (with catatonic features) 

2. A major depressive episode with melancholic features that had 'switched' into a 

manic or mixed affective episode with psychotic and catatonic features secondary to the 

fluoxetine. Bell's (delirious) mania has also been described in adolescents (Table 2.5.4). 

3. A psychotic disorder secondary to a general medical condition 

4. Likely progressive 'HIV encephalopathy'IHIV-associated dementia as a 

background disturbance to one of the above 
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5. A neuropsychiatric Immune Reconstitution Inflammatory Syndrome (IRIS) 

She scored 28 on the DRS, 30/46 on the Total DRS-R-98, and 23/39 on the DRS-R-98 

Severity scales. An electroencephalogram obtained at this time was reported as nonnal, 

as was a repeat lumbar puncture. 

Despite the nonnal electroencephalogram, the temporal course (abrupt onset, markedly 

fluctuating course and nocturnal worsening), prominent visual hallucinations, catatonic 

features and diffuse cognitive deficits in the context of severe physical illness and 

polypharmacy swung the paediatric consultation-liaison psychiatry team towards a 

consensus diagnosis of a delirium. 

Possible precipitants for the delirium included drug-drug interactions, serotonin 

syndrome, neuroleptic malignant syndrome (which has on occasion been described with 

fluoxetine alone; Halman and Goldbloom, 1990), infection, a neuropsychiatric Immune 

Reconstitution Inflammatory Syndrome (IRIS), thiamine deficiency, or other metabolic 

derangements. Uremia is associated with increased blood-brain barrier penneability and 

thus poses a significant risk factor for delirium (Trzepacz et aI., 2004). Given that the 

delirium had occurred abruptly after only 3 doses of fluoxetine, a ritonavir-fluoxetine­

isoniazid interaction precipitating a serotonin syndrome was suspected, and the fluoxetine 

was discontinued. Physical symptoms of the serotonin syndrome may well have been 

obscured by her longstanding diarrhea, infective fever and premorbid movement 

abnonnalities. IRIS is a not uncommon paradoxical worsening of the patient's clinical 

condition seen in patients with AIDS in the weeks to months following the 

commencement of antiretroviral therapy. I will discuss the possible neuropsychiatric 

manifestations of this recently recognised syndrome in greater detail in the discussion 

section to follow. 
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The environmental/psychosocial management of her delirium was greatly compromised 

by the absence of a regular carer such as a parent at the bedside. However, she benefited 

greatly from being placed in a side-room adjacent to the nursing station, and being 

allocated a single student nurse to be consistently available to her throughout the day. At 

night a dim light was kept on to reduce the risk of frightening visual illusions. 

Haloperidol was commenced at a dose of O.25mg three times daily, augmented with 

lorazepam O.5mg twice daily. At the same time, the isoniazid and fluoxetine were 

discontinued. Within 48 hours there was a sustained and marked improvement in her 

mental state. Her delirium resolved completely within 5 days and her psychotropic 

medication was then discontinued. On resolution of the delirium there was no evidence of 

residual depressive symptoms and she was appropriate, bright in mood and playing with 

other children on the ward. She was followed up as an outpatient with no return of 

depressive symptoms and remains well at the time of writing. 

Given the abruptness of onset, temporal course, and rapidity of complete resolution, the 

team felt that the diagnosis of delirium had been correct, and in retrospect wondered 

whether the depression-like presentation preceding the delirium represented a delirium 

prodrome or even a hypoactive delirium overlaid with depressive features, rather than a 

true major depressive episode. The probable HIV -associated subcortical dementia pre­

dating the delirium may also have complicated the assessment of depressive symptoms. 

Diminished cognitive reserve may also then have increased her baseline vulnerability to 

delirium, as is seen so often in elderly dementing patients. 

Patient 23 

This Xhosa-speaking II-year and 4-month-old girl and her HIV +ve mother shared a 

shack with 6 other people in a nearby informal settlement. She had a Grade 3 education 

but had not attended school for many months. 
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In July 2006 she was diagnosed with pulmonary tuberculosis and commenced on 

antituberculous treatment (rifampicin, pyrazinamide, isoniazid, and ethionamide). In 

December of the same year she presented in a severely malnourished state with a 

hemiplegia secondary to cryptococcal meningitis. Her CT brain revealed diffuse cerebral 

atrophy and she had an absolute CD 4 count of 25 cellsljJL (0.86%). She tested positive 

for HIV and was therefore commenced on HAART (efavirenz, stavudine and lamivudine) 

shortly after commencing amphotericin B. 

In February 2007, after having been on HAART for approximately one month, she re­

presented with raised intracranial pressure, seizures, and severe hyponatremia. It was felt 

likely that her dramatic deterioration represented an hnmune Reconstitution 

Inflammatory Syndrome (IRIS), a seemingly paradoxical deterioration occurring shortly 

after the introduction of antiretrovirals. At this point she was also referred to the 

paediatric consultation-liaison psychiatry unit because of concern about a possible 

depression. She was socially withdrawn, apathetic, lethargic, and anhedonic with poor 

oral intake. A possible HIV -associated subcortical dementia was considered at this stage 

in view of her atrophy on neuroimaging, focal neurological signs and depression-like 

clinical picture. She performed well on bedside cognitive testing, however, but her 

mother remained adamant that relative to her usual performance she was significantly 

cognitively sluggish. It was decided to hold off on antidepressant medication, and 

fortunately her mental state improved significantly over the next two weeks as her 

physical condition improved. She was soon discharged on a combination of HAART and 

antituberculous medications. 

In September 2007 she was readmitted to hospital after failing to attend outpatient 

appointments and documented non-adherence of her antiretroviral and antituberculous 

medications. Her mother had had insufficient money to afford the taxi fare to the hospital 

to attend follow-up appointments. Her absolute CD 4 count was 175 cells/jJL, and this 

289 



time she presented with a hemiplegia on the opposite side. She was diagnosed with 

tuberculous meningitis on this occasion, associated with marked hydrocephalus. Her 

antiretroviral and antituberculous medications were recommenced. During her admission 

she developed a VIth cranial nerve palsy secondary to raised intracranial pressure, which 

was treated with acetazolemide, steroids, and regular therapeutic lumbar punctures. 

In December, during this same admission, she abruptly became confused. She became 

extremely agitated and appeared very frightened. Her mood was markedly labile and she 

was disinhibited. She appeared to be experiencing paranoid persecutory delusions and 

both auditory and visual hallucinations. These symptoms were particularly prominent at 

night and fluctuated from hour to hour. She slept very little, if at all at night, but had 

periods when she was somnolent and difficult to engage during the day. She was 

markedly inattentive and distractible, to the extent that she could not be engaged in even 

simple bedside tests of memory and orientation. She also had evidence of motor 

perseveration. She prayed continually in a fearful way. Her prescription chart at this point 

included isoniazid, rifampicin, pyrazinamide, ethionamide, lamivudine, stavudine, 

efavirenz, fluconazole, acetazolamide, and prednisone 60mg daily. 

She scored 27 on the DRS, 23 on the DRS-R-98 Total and 17 on the DRS-R-98 Severity 

scales. An electroencephalogram obtained at this point was nonnal. 

Her precipitant of her delirium was felt likely to be complex and multifactorial 

(meningitis, raised intracranial pressure, high-dose steroids, polypharmacy) and all 

possible contributory culprits were addressed to the greatest extent possible. Her 

prednisone dose was reduced and it was recommended that her efavirenz be discontinued. 

She was commenced on haloperidol O.5mg in the morning and Img at night, augmented 

with lorazepam 0.5mg at night. The sustained improvement in her level of distress and 
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degree of agitation was rated as very much improved on the CGJ-J within the first 4~ 

hours. Her delirium settled completely over the course of a week. 

Unfortunately, over the next 2 weeks her physical condition further deteriorated and she 

eventually lapsed into coma. She died in hospital. 

3.5.11 Discussion: mv -associated delirium in children and 

adolescents 

To the best of our knowledge, at the time of writing, only one other case of delirium in an 

HIV -positive child or adolescent has been published in the literature. Scharko and 

colleagues (2006) described the difficulties in the assessment and management of a 15-

year-old girl with apparent HIV -associated dementia who developed a superimposed 

hyperactive delirium in the context of an intercurrent febrile illness. 

The authors described how this adolescent with a history of vertically acquired HIV 

infection and a background of extreme poverty was admitted to hospital with a CD4 

count of only 1 cellluL. On Day 10 of her admission a psychiatric consultation was 

requested because she was agitated, aggressive, biting and displaying sexual aggression. 

At times she also appeared confused, frightened, and paranoid alternating with periods of 

relative lucidity. On mental status examination she was hyperalert, disorientated, 

paranoid, thought-disordered, responding to hallucinations and distractible. On physical 

examination she had a coarse resting tremor of her upper limbs and she had a shuffling 

narrow-based gait. 

In this case the authors were fortunate to have not only the results of neuropsychological 

testing and the Vineland Adaptive Behaviour assessment performed 4 months prior to 

their examination but additionally, the results of similar testing from 3 years earlier. Her 

psychiatric history was notable for an episode of major depression diagnosed at the age of 
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12 years. Additionally, the patient had been admitted to the inpatient child psychiatry unit 

for disruptive behaviour associated with depression only 4 months prior to her medical 

admission and had been commenced on Citalopram 10mg daily. 

Magnetic resonance imaging of her brain revealed static diffuse cerebral atrophy which 

had not altered from numerous previous scans. The authors made a diagnosis of delirium 

superimposed on an HN -associated dementia, based on the history, clinical presentation, 

and MRI findings, in association with a dramatic loss of adaptive functioning over a 3-

year period (despite her Verbal, Performance, and Full Scale IQ remaining essentially 

static). An EEG showed bilateral continuous slow activity that further supported this 

diagnosis. 

She was commenced on risperidone 0.5mg daily that was increased to a maximum of 

1mg twice daily. Her citalopram was continued at a dose of 30mg daily. On day 14, the 

risperidone was discontinued on the basis of poor response, and she was then commenced 

on haloperidol 0.5 mg twice daily. She tolerated this well, and her mental state settled 

considerably over the next 3 days. Once her delirium was completely resolved, she was 

noted to still have occasional perseveration and echolalia in addition to speech response 

latency. 

In their discussion, these authors emphasized the lack of data relating to the presentation 

of HIV progressive encephalopathy or HN -associated dementia in adolescents, and the 

challenges inherent in establishing the diagnosis beyond question. Similarly, they 

highlighted the lack of guidance in the available literature relating to the treatment of 

delirium in this age group. 

In a letter of response to the editor Kapetanovic and colleagues (2006) addressed in 

greater detail possible exacerbating factors of this patient's delirium, focusing on drug­

drug interactions. The authors postulated a possible neuroleptic malignant syndrome 
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precipitated by two potential 2D6 inhibitors (ritonavir and citalopram) elevating the 

plasma risperidone to toxic levels." They also stressed the importance of noting the 

patient's ethnic background in view of the impact 206 polymorphisms may have on drug 

metabolism. 

Certain continuities between these 4 cases discussed above are worth highlighting. In all 

these cases the patients were admitted in poor physical condition with very low CD4 

counts, and all were treated with antiretroviral medications. In each case there was a 

history of a depressive episode or, at the very least, a depression-like episode which had 

attracted clinical attention. In two of these cases such episodes immediately preceded the 

delirium, and in 2 cases the patients were being prescribed selective serotonin reuptake 

inhibitor (SSRI) antidepressants at the onset of the delirium. In each case the diagnosis 

was of a hyperactive delirium associated with extreme agitation and hallucinations. 

In all 4 cases there was concern as to the possibility of an underlying progressive or static 

HIV encephalopathy predating the delirium, on the basis of abnormal neuroimaging, 

abnormal neurological findings, or a documented decline in adaptive functioning over a 

lengthy period. This potentially greatly complicates the interpretation of apparent 

cognitive deficits, particularly, as was common to all 3 of our own cases, where there no 

previously documented neuroimaging results or cognitive assessments. Chronic 

underlying progressive or static cognitive impairment may increase what Henry and 

Mann termed 'delirium readiness' (Henry and Mann, 1965), leaving these young patients 

vulnerable to delirium in the face of further CNS insults. 

Notably, in all 3 of the patients with HIV -associated delirium described in this case 

series, the EEG was reported as being within normal limits. However, in all 3 cases, no 

pre-delirium EEG tracing was available for comparison. An EEG tracing within normal 

limits recorded at a single point in time does not exclude a delirium, as the characteristic 

(but not invariable) EEG finding in delirium is of relative slowing (with or without 
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disorganisation). Thus a patient with a relatively fast awake EEG trace (albeit within 

nonnallimits) may have a significant degree of slowing when delirious and still remain 

within normal limits. In addition, as has already been described, the EEG features of 

delirium characteristically wax and wane much as the clinical manifestations of delirium 

characteristically fluctuate. The sensitivity of the EEG to delirium may then to a certain 

extent depend on the timing of the tracing. The value of serial EEG recordings in these 

instances is unkown. 

All 4 cases responded well or very well to oral haloperidol, which was well tolerated and 

most often effective within a few days of initiation. All 4 cases were complicated by 

extensive polyphannacy. The use of psychotropic medications in HIV -positive patients is 

greatly complicated by the potential for drug-drug interactions. In Patient 15, fluoxetine 

5mg was added to an antiretroviral regimen that included ritonavir and isoniazid, and this 

may well have precipitated a serotonin syndrome. The initial dose of fluoxetine was 

deliberately reduced to 5mg in order to reduce the likelihood of interactions, but in a 

patient this cachectic, 5mg of a serotonin reuptake inhibitor with as long a half-life as 

fluoxetine's may have been sufficient. With the benefit of hindsight, the introduction of 

even 5mg of fluoxetine to this patient's medication regimen may have been an error of 

judgment, and it may have been better to have adopted a 'wait and see' approach to her 

depressive symptoms while her physical state improved. However, at the time, the 

severity of her depression and the fact that her physical state was not improving provided 

rationale for a trial of a low-dose antidepressant. In retrospect, citalopram may have been 

a safer option. 

DeSilva and colleagues (2001) have described 5 cases of serotonin syndrome in adult 

patients with HIV treated with antidepressants. All 5 cases involved the use of fluoxetine. 

Fluoxetine is metabolised primarily by P450 2D6 to an active metabolite, norfluoxetine, 

which is then further metabolised by 2D6. Ritonavir is known to markedly inhibit 2D6 

even at therapeutic doses, and this may have led to much higher plasma levels of both 
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fluoxetine and norfluoxetine than expected in our patient. In addition, the antituberculous 

agent, isoniazid has certainly been implicated in the serotonin syndrome in combination 

with other serotoninergic medications (Gillman, 2(05). Genetics may also have played a 

role in this interaction. A deficiency of in 2D6 isoenzyme has been reported in 8.5% of 

African Americans and 5-8% of white people (Cohen et ai., 1996). One study has 

indicated no apparent interaction between ritonavir and the serotonin reuptake inhibitor, 

escitalopram (Gutierrez et al., 2003), and in our own paediatric consultation-liaison 

psychiatry unit we have taken to initiating citalopram as the antidepressant of first choice 

in depressed children with HIV who are taking antiretroviral medications. It is also worth 

noting that significant interactions have been reported between the benzodiazepines 

commonly used as adjunctive agents in children with severe delirium and certain 

antiretroviral medications. Midazolam, for example, is dependent on CYP 3A4 for its 

metabolism, which is potently inhibited by ritonavir. Such inhibition of metabolism could 

result in diminished clearance of midazolam and potentially fatal oversedation. 

Lorazepam, on the other hand, is metabolised by glucoronidation. Drugs that increase the 

activity of glucoronidation, like ritonavir, may lower the plasma levels of lorazepam and 

render it ineffective for sedation (Thompson et ai., 2006). 

Ritonavir is the antiretroviral medication most often implicated in these types of 

interactions with psychotropic medications (DeSilva et ai., 2001; Thompson et al., 2006). 

A case of delirium that rapidly progressed into a reversible coma has been reported (lover 

et ai, 2002) in an HN -positive adult when risperidone prescribed for a manic episode 

was added to an antiretroviral regimen that included ritonavir. Risperidone is also a 206 

substrate, and ritonavir may elevate plasma levels to the point of toxicity, and even 

theoretically precipitate a neuroleptic malignant syndrome. There are to date 16 published 

case reports of neuroleptic malignant syndrome in children and adolescents associated 

with the atypical antipsychotics (Croarkin et ai., 2008). In our own unit we have stuck to 

using low doses of the 'old' typical haloperidol in our HIV-positive children who have 

developed delirium. None of the instances of extrapyramidal side effects in our case 
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series occurred in any of those patients who were HN -positive. The work of Breitbart 

and colleagues (1996) lends support to the effectiveness of haloperidol in hospitalised 

HIV -positive adults with delirium. 

Zidovudine and efavirenz have both been associated with severe manic-like presentations 

in adult patients with AIDS (Wright et al., 1989; Shah et ai., 2003). A psychotic disorder 

(notable for disorientation and a 'confused appearance') has also been described in a 12-

year-old HN -positive girl associated with markedly raised serum efavirenz levels on the 

basis of a particular genetic polymorphism which had interfered with the drug's 

metabolism (Lowenhaupt et al., 2007). Unfortunately, the literature relating to possible 

neuropsychiatric adverse effects of antiretroviral medications in children and adolescents 

remains remarkably scarce. 

Should paediatricians be taking greater cognisance of these neuropsychiatric adverse 

effects, particularly when prescribing antiretroviral medications to HIV-positive children 

with possible HIV -associated dementia/encephalopathy, emotional and/or behavioural 

problems, or family history of serious mental illness? Should we be selecting specific 

antiretroviral regimens for children and adolescents with 'diminished cognitive reserve' 

or other markers of a 'vulnerable brain'? There is an urgent need for research in this area. 

Notably, in 2 of the HIV -positive patients described in this series the delirium occurred 

within 2 months of the initiation or recommencement of antiretroviral medication, and in 

the 3rd patient the initiation of antiretroviral medications coincided with a dramatic 

deterioration in the symptoms of delirium. Immune Reconstitution Inflammatory 

Syndrome (IRIS) is a recently recognised condition that manifests as a paradoxical 

worsening of the patient's condition attributable to the recovery of the immune system 

after the initiation of antiretroviral therapy in the form of HAART. The syndrome most 

often occurs within 3 months of commencing HAART during the early rapid immune 

recovery phase. IRIS can also occur when a patient on a failing HAART regimen is 
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switched to a more successful viral suppressive regimen, or when HAART is 

recommenced after an interruption in medication adherence. The paradoxical 

deterioration seen in this subgroup of patients following the initiation of HAART is 

thought to reflect the rapid and dysregulated restoration of antigen-specific immune 

responses. Various antigens may be the targets of this dysregulated immune response, 

including viable and replicating infective antigens, dead and dying infective antigens, and 

even the patient's own antigens in the case of autoimmune IRIS. 

The most commonly recognised forms of IRIS are related to underlying opportunistic 

infections with mycobacteria, viruses, and fungi that become 'unmasked' as the patient's 

immune response is restored. Between 15 to 25% of patients receiving HAART develop 

IRIS within the fust few months of therapy, making this a common condition that is 

thought to be grossly underrecognised and misdiagnosed (Riedel et al., 2006). 

IRIS may playa role in a variety of AIDS-related disorders of the central nervous system, 

including tuberculosis, cryptococcal disease, cytomegalovirus retinitis, and progressive 

multifocal leukoencephalopathy. However, a number of cases of HIV dementia or HIV 

encephalitis presenting with an acute deterioration shortly after the initiation of HAART 

that were consistent with IRIS have also been described. The pathophysiology of this 

IRIS-associated worsening of HIV dementia or HIV encephalitis is poorly understood. In 

the few patients in whom histopathology was available, brain infiltration with CD8+ 

cytotoxic T cells has been found (Dhasmana et al., 2008). Whether the dysregulated 

immune response in these instances is targeting host antigen, the HIV virus itself, or an 

unrecognised opportunistic infection is unclear. 

In addition to a temporal relationship with the initiation or recommencement of 

antiretroviral medication, in all 3 of the HIV -positive patients with delirium described 

above there was concern as to the possibility of an underlying HIV 

'encephalopathy'/dementia which predated the delirium. The literature relating to 
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possible neuropsychiatric manifestations of IRIS are currently limited to reports 0: 
deteriorating HIV-associated dementia in the context of recent HAART initiation ane 

immune restoration amongst adult patients. However, as I have pointed out on a number 

of occasions throughout this dissertation, the traditionally crisp distinction between 

dementia and delirium no longer exists. There is an increasing recognition of overlap 

between the two syndromes in relation to both clinical manifestations and pathogenesis. 

With this in mind, it would seem feasible for a severe and prolonged paediatric delirium 

occurring within 2 months of the commencement of HAART to occur as a result of a 

neuropsychiatric IRIS, particularly in the context of suspected paediatric HIV-associated 

demential' encephalopathy'. The correct diagnosis of neuropsychiatric IRIS syndromes 

may be crucial in determining optimal management. At present, the use of systemic 

corticosteroids in IRIS syndromes is well described but remains controversial (Riedel et 

ai,. 2006; Dhasmana et ai., 2(08). However, just as systemic corticosteroids have been 

used in the management of delirium associated with CNS involvement in autoimmune 

conditions like systemic lupus erythematosis (Turkel et ai., 2(01), these agents may be 

important to consider in severe neuropsychiatric IRIS syndromes. 

If these 4 cases considered together can teach us any lesson in relation to psychotropic 

pharmacotherapy, it is that psychotropic medications should be used with great caution in 

acutely and severely ill HIV-positive children and adolescents, as the risk of clinically 

significant drug-drug interactions with antiretroviral medications (and antituberculous 

agents) is high. Clinicians should be vigilant to the possibility of both the serotonin 

syndrome and neuroleptic malignant syndrome in this context, as even very small doses 

may precipitate serious side effects in this vulnerable population. If psychotropic 

medications are to be used for the treatment of agitated delirium in these patients, the 

limited literature and clinical experience suggest that low doses of haloperidol may be the 

best alternative, and that if benzodiazepine augmentation is required, lorazepam or 

oxazepam be the agents of first choice. 

298 



I would also like to suggest that a subset of HIV -positive children would benefit from 

having a baseline EEG recorded. This would allow for comparison with later EEG's 

recorded at a time of deterioration in mental state or cognitive functioning. A baseline 

EEG might be considered in HIV-positive children with either 'hard' (cerebral atrophy, 

focal neurological signs, developmental delay) or 'soft' (emotional and/or behavioural 

disorders) markers of a 'vulnerable brain'. 

3.6 Summary 

To the best of my knowledge, at the time of writing, only 3 other case series' of definite 

delirium in children and adolescents with larger sample sizes have ever been reported in 

the literature (Turkel and Tavare, 2003, n=84; Schieveld et al., 2007, n=40; Prugh et al., 

1980, n=33). 

The data from this case series confirm the reports of these authors in finding the 

syndrome of delirium in children and adolescents to be a relatively common diagnosis in 

the context of inpatient Paediatric Consultation-liaison Psychiatry, in this instance 

constituting 18% of inpatient referrals over a 2-year period. 

A male preponderance has been suggested by other authors, but was not found in this 

series. However, the mean age of male subjects with delirium was younger than the mean 

age of female subjects, and so it is conceivable that in children a larger 'deliriogenic' 

insult is required in females than in males in order for them to cross the threshold into 

delirium. 

The syndrome manifests in a similar fashion to that in adults, but developmental 

constraints present particular challenges in the eliciting and interpretation of symptoms 

and signs. Visual hallucinations (52%), delusions (22%) and incoherence (52%) were 
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particularly prevalent in this series. Two features have been suggested as being relatively 

unique to delirium in children and adolescents - transient developmental regression and 

inconsolability with a primary caregiver (Schieveld, 2(08). In this series, inconsolability 

in the presence of a primary caregiver was present in 50% of the patients who were 

assessed with a primary caregiver at the bedside. Transient regression with loss of skills 

was present in 26% of our patients with delirium. 

In this series, a number of patients were seen to 'switch' after a fairly prolonged period in 

hypoactive delirium into hyperactive delirium, and it was often only after this 'switch' 

occurred that a referral to psychiatry was triggered. 

Additionally, child and adolescent patients with delirium who were referred to psychiatry 

appeared to represent a subgroup of patients in which the delirium was usually 

characterised by severe behavioural disturbance or psychotic features, persistent, and for 

which either a single obvious precipitant or perpetuating factor could not be identified, or 

the precipitant or perpetuating factor proved resistant to reversal or amelioration. 

Additionally, 22% of our patients appeared to have an apparently prodromal alteration in 

mental state in the week or weeks preceding the delirium. Most commonly, this apparent 

prodrome manifested with depressive features, particularly low mood, blunting of affect, 

apathy, and social withdrawal, rather than the anxiety that characterised Schieveld et al. 's 

(2007) 'emerging delirium'. Leo Kanner (1942, p.179) also described an apparent 

'prodromal' or subsyndromal phase in paediatric delirium: 

The fully-fledged syndrome with disorientation, fear, hallucinations, and dramatic dream 

production is usually preceded by a state of general malaise, drowsiness, and blunting of 

the sensorium 
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Lipowski (1980) has also described a prodromal phase of delirium in adults characterised 

by anxiety, irritability, fatigue, insomnia and vivid dreams. 

However, in light of the infonnation obtained from the systematic literature review, this 

apparent prodrome could also be interpreted in other ways. For example, pre-existing 

depression might act as a predisposing factor for delirium (Kain et al., 2004; Vlajkovic et 

al., 2007; De Carvalho and Fonseca, 2008). Secondly, these 'prodromal' features could 

also represent more subtle manifestations of the 'delirium spectrum' (Ouimet et al., 

2007b). Thirdly, these apparent prodromal alterations in mental state could in fact 

represent undiagnosed or misdiagnosed instances of hypoactive delirium that have later 

abrubtly 'switched' to hypoactive delirium's 'bipolar' counterpart - hyperactive delirium, 

as frequently occurs in patients with catatonia (Schieveld, 2006). 

Traditional bedside assessments of cognition were often found to be inappropriate in 

children for the assessment of delirium in the context of physical illness, hospitalisation 

and pain. Developmentally sensitive tests that incorporated a measure of fun and humour 

proved to be significantly better in engaging children in cooperating with cognitive 

evaluations. 

Delirium was associated with a quite extraordinarily high mortality rate (26% in this 

series) amongst patients referred to psychiatry from inpatient paediatric wards. This 

likely reflects a referral bias favouring those paediatric inpatients who present with more 

severe and persistent mental disturbance, and whose delirium has proved to be more 

difficult or impossible to reverse or ameliorate by addressing the underlying cause. 

Referral to psychiatry may in this way function as a proxy measure of the burden of 

underlying physical illness severity. 
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It is also conceivable that referral to psychiatry may also act as a proxy indicator of the 

level of anxiety amongst clinicians in the primary treatment team relating to their patients 

deteriorating course and prospect of dying. 

Findings from the use of delirium rating scales in this case series and a control group of 

psychiatric outpatients with a variety of diagnoses suggest that the DRS and the DRS-R-

98 in particular may have clinical and research utility in delirious children and 

adolescents. Scores on both these scales in our series are similar to those reported in 

delirious adults and, in the case of the DRS, similar to those reported by Turkel et al. 

(2003) in children and adolescents. The DRS-R-98 may be particularly useful for 

measuring delirium severity and documenting response to treatment. 

Electroencephalogram findings in this series provide further support for the use of this 

investigation, particularly amongst patients with a hypoactive delirium, which can mimic 

severe psychomotor retarded depression very closely. It should, however, be noted that a 

number of our clinically clear-cut cases of delirium had electroencephalograms reported 

as normal during an episode. 

With regards the management of delirium in this population, this case series provides 

further supportive, open, and uncontrolled evidence for the modest effectiveness of low­

dose antipsychotic medication. The most rapid and dramatic responses were obtained in 

patients with hyperactive delirium treated with the conventional butyrephenone 

antipsychotics (haloperidol and droperidol) administered via the intravenous route. In 

contrast, there was essentially very little or no response to antipsychotic medication in the 

2 patients with hypoactive delirium. 

This study also provides further supportive, open, and uncontrolled evidence for the 

modest effectiveness of the atypical antipsychotic, risperidone in carefully selected 

patients. 
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I have also described in some detail the naturalistic psychosocial/environmental 

management of these 23 cases. Five of the 23 cases (22%) were managed without 

antipsychotic medication in this way, in parallel with concomitant attempts at reversing 

or at least ameliorating the underlying cause of the delirium. 

3.7 Conclusion 

In concluding, I would like to return to the list of wholly or only partially unanswered 

questions in relation to delirium in children and adolescents that were generated in 

response to my systematic review of the literature, and then highlighted under the 

'Objectives' section of the Case Series. 

Question 1 

How can delirium be best assessed and diagnosed in young and very young children? 

In relation to this fIrst question, I can concur with Schieveld and colleagues (Schieveld et 

aI., 2007; Schieveld and Leentjens, 2005) and Prugh et aI. (1980) in fInding the diagnosis 

of delirium in children, and especially young children, extremely challenging. 

In young children especially, hyperactive delirium can be difficult to distinguish from 

inadequately treated pain, severe anxiety, acute stress disorder and post-traumatic stress 

disorder. Delirium in this age group often presents in a more subtle form, particularly in 

the earliest stages, that appears to merge imperceptibly at times with an apparent 

prodromal state. In these instances, close attention to temporal aspects of the 

presentation, particularly in relation to rapidity of onset, marlc:ed fluctuation, nocturnal 

worsening, and parallel changes in physical health and/or prescribed medications, often 

provide clues to the correct diagnosis. Additionally, close attention to relational aspects 
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of the presentation can provide important information. Complete inconsolability in the 

presence of a primary caregiver may provide an important clue to differentiating delirium 

from the other conditions listed above. 

In the case of hypoactive delirium, this can be extremely difficult to distinguish from 

demoralisation and depression in the context of physical illness, particularly in young 

children. In this instance, close attention to temporal aspects such as fluctuating 

performance on bedside cognitive tests can be crucial. The EEG can also provide 

supportive evidence of a diagnosis of delirium in these cases, but is a relative insensitive 

instrument for delirium in children. 

In putting forward my recommendations in relation to the assessment and diagnosis of 

delirium in children, I have attempted to collate the assessment strategies described by 

Schieveld et al. (2007), Prugh et al. (1980) and Przybylo et al. (2003) with my own 

clinical experiences. 

Delirium in young children is best assessed and diagnosed using information obtained 

from a variety of sources over the course of a longitudinal rather than cross-sectional 

assessment. These sources include historical information from both caregivers and staff. 

In my own experience I have found the nursing documentation of the night-shift nursing 

staff particularly helpful in obtaining information relating to sleep-wake cycle and 

nocturnal worsening of symptoms. Caregivers are clearly able to provide vital 

information in relation to premorbid cognitive abilities and temperament, amongst other 

things. Careful observation of caregiver and child interactions, particularly mother-child 

dyads, in relation to eye contact and consolability can provide useful information. 

Serial clinical interviews with the child, preferably at different times of day and with 

cognisance of the timing of sedative medications are vital to obtaining a longitudinal 
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assessment of mental state. Particular attention should be paid to serial bedside cognitive 

tests, which need to be developmentally appropriate and engaging. I have described a 

number of techniques that I have found useful and fun in the bedside cognitive 

assessment of young children. Lastly, as already mentioned, the EEG can provide 

supportive evidence for a diagnosis of delirium if abnormal. When the EEG is reported as 

normal, however, this should not be taken as evidence of a diagnosis other than delirium. 

The value of serial EEG's in particularly vexing cases is uncertain. 

Question 2 

How can delirium rating instruments assist in the assessment and management of 

delirium in children and adolescents? 

With regards to this second question, this study provides further supportive evidence for 

the applicability of the Delirium Rating Scale (DRS) to children and adolescents, in 

reporting DRS scores of delirious children and adolescents comparable to those reported 

in adults and in a previous study in children and adolescents (Turkel et al., 2(06). Further 

supportive evidence of the validity of the DRS in this age group is provided in the 

comparison of DRS scores of a delirious group of children and adolescents with those of 

a control group of psychiatry outpatients with a range of diagnoses. 

The DRS-R-98 also appears to have a degree of validity in this age group, with scores 

similar to those reported in adults with delirum. The DRS-R-98 appears to be a useful 

instrument for assessing the severity of delirium in children and adolescents, and 

importantly, for objectively documenting response to treatment. 

In relation to the P AED, I found two of its items, addressing eye contact with a primary 

caregiver and inconsolability in the presence of a primary caregiver, to be so useful as to 

incorporate them into my routine assessment of children suspected of suffering from a 
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delirium. As a whole, my impression was that the P AED scale is probably most useful in 

the setting it was designed for, that of emergence from anaesthesia, although it may have 

a particular role in the assessment of delirium in the paediatric intensive care unit as well. 

Question 3 

How can delirium in children and adolescents be best treated? 

With regards the third question, it will be necessary for me to place my own experiences 

in the context of that of other researchers in the field of child and adolescent delirium, 

particularly the recent contributions of Schieveld et al. (2007), Kamik et aI., (2007) and 

Scharko et al. (2006) in relation to the pharmacotherapy of delirium in this age group. 

Antipsychotic medications appear to have at least modest efficacy in the management of 

hyperactive and mixed subtypes of delirium, with approximately two-thirds of patients 

responding within 48 hours with a reduction in agitation, psychotic symptoms, distress 

and insomnia. Children and adolescents with hyperactive or mixed delirium of high 

severity as measured by the DRS-R-98 may respond particularly well. Intravenous 

haloperidol in small dosages appears to be particularly effective in severe hyperactive 

delirium in children and adolescents. Risperidone appears to be a reasonable alternative 

when an enteral route is available. 

Although these conclusions concur for the most part with those of Schieveld et al. (2007), 

certain discrepancies are apparent. 

Schieveld et al. (2007) report a seemingly universally good response to both haloperidol 

and risperidone in patients with both hyperactive and hypoactive delirium. My own 

results were less impressive, with a third of patients treated with either haloperidol or 

risperidone having only minimal or no improvement. My experience with treating two 
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patients with 'pure' hypoactive delirium with antipsychotic medications was particularly 

disappointing, with both patients experiencing minimal improvement These results 

contrast in some respects with those of Schieveld and colleagues (2007), who reported 

positive responses to antipsychotic medication amongst their nine hypoactive delirious 

patients, who formed 22% of their sample. 

In addition, only 5% (2/40) of delirious patients in the case series reported by Schieveld 

et al. (2007) were managed without antipsychotic medication, despite only 14 (35%) of 

the 40 patients having been classified as having a hyperactive delirium. The authors 

reported that 'Treatment with haloperidol or risperidone was successful in all patients' . 

Schieveld and Leentjens (2005) urged clinicians to treat delirium in children actively and 

not conservatively, and suggested that pharmacological management should be 'part of 

the routine care of delirious young children'. The authors went on to conclude: 

We fear that this child psychiatric emergency often goes unrecognised and is 

undertreated; the complex combination of a serious illness and polypharmacy in a young 

child often results in reluctance and a delayed decision to add yet another medication to 

treat the delirium. We hope that this clinical perspective will allay this reluctance and 

lead to a more active therapeutic approach to treating delirium. 

(Schieveld and Leentjens,2005, p.394) 

Although I agree wholeheartedly with these authors concerns regarding underrecognition, 

undertreatment, and the need for a more active therapeutic stance in the management of 

delirium in this age group, my own approach has been somewhat more conservative. 

Although the evidence base for the use of antipsychotics in children with hyperactive 

delirium remains extremely slim, it is substantially more robust than the evidence for 

their use in hypoactive delirium. Even in adults with hypoactive delirium, the evidence 

for the use of antipsychotics is far from conclusive. 
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I would like to suggest that 'mild' delirium in children and. adolescents may be amenable 

to active psychosocial/environmental management, in concert with addressing the 

underlying cause of the delirium as rapidly as possible. In more severe cases 

characterised by marked agitation, distress or psychotic features, particularly when these 

are compromising medical care, and in circumstances where the underlying cause is 

unknown or not readily reversed, I would suggest a trial of low-dose antipsychotic 

medication. I concur with Schieveld and colleagues in favouring haloperidol in these 

instances, particularly in its intravenous form. I suspect that the bioavailability of oral 

antipsychotics in children with multi-organ impairment is in many cases markedly 

compromised, making intravenous preparations a more attractive alternative. In cases 

complicated by persistent agitation and insomnia low doses of short-acting 

benzodiazepines appear to be useful adjunctive agents when used in combination with 

antipsychotic medications. In this context low-dose, short-acting benzodiazepines may 

provide a dose-saving effect in relation to antipsychotic medications. 

In cases of hypoactive delirium in children and adolescents the argument for 

antipsychotic medications is less clear. Schieveld and colleagues (2007) have argued for 

the use of antipsychotic medication in these cases. If the published literature is anything 

to go by, these authors would appear to have the most experience (n=9) in treating 

hypoactive delirium in children with antipsychotic medications. Karnik and colleagues 

(2007) argued for a particular role for the atypical antipsychotic, risperidone, in the 

treatment of children and adolescents with hypoactive/mixed delirium. 

My own current clinical practice with children and adolescents with hypoactive delirium 

is to rapidly institute environmental management strategies, in particular optimizing the 

level of sensory and social stimulation. This proceeds in parallel with attempts to 

elucidate and address the underlying precipitants and perpetuating factors of the delirium. 
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I pay ~areful attention to all psychoactive prescribed medications, particularly opioids 

and medications with anticholinergic side effects. 

If these combined strategies produce little or no improvement, and the delirium is of 

sufficient severity to significantly interfere with necessary medical treatment or 

rehabilitation, I then consider a trial of low-dose risperidone, so long as an enteral route 

of administration is available. I do, however, believe that it is crucial in these instances to 

closely monitor and document response to treatment using a delirium rating instrument 

such as the DRS-R-98. It is vital that clinicians bear in mind what symptom domains they 

hope or expect to see improvement in when commencing antipsychotic medication, and 

that they monitor patients closely for any evidence of deteriorating psychomotor 

retardation or cognitive deficits. 

Anecdotally, one of my most effective interventions with all these patients was the active 

psychoeducation and support provided to primary carers, most commonly the parents. In 

addressing parents' fears and reducing their anxiety levels I feel I was able to increase 

their capacity to contain the fear and distress in their delirious children. This alone, in a 

number of instances, seemed to significantly reduce distress and agitation in delirious 

patients. 

Question 4 

What are the indications for antipsychotic medications in child and adolescent delirium? 

I have attempted to answer this final question by drawing on both my own clinical 

experience and the results of a systematic review of the literature described above. I have 

come to the conclusion that antipsychotic medications should be strongly considered 

under the following circumstances in a child or adolescent suffering from a delirium: 
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1. Presence of significant psychotic symptoms 

2. Behavioural disturbance (agitation, aggression, uncooperativeness) associated 

with significant risk of harm to self or others 

3. Significant interference with necessary medical investigations, treatment or 

rehabilitation 

4. Marked distress 

5. Difficulty or nonresponse to reversing or ameliorating presumed precipitating 

and perpetuating factor(s) AND poor or only partial response to environmental 

management PLUS 1,2,3 or 4 

It should be noted that these recommendations are comparatively conservative in relation 

to those of other workers in the field. 

3.8 Limitations of the Case Series 

One of the greatest limitations of this study is the small sample size. As a sample of 

psychiatrically-referred inpatient cases of delirium, my findings might not be 

generalisable to the wider population of delirious children and adolescents. This patient 

sample also had very few cases of hypoactive delirium, and so my comments relating to 

this subgroup of delirious patients, particularly with regards treatment, should be 

interpreted with caution. I would suggest that in any study of delirium in this age group 

that one of the crucial questions to be asked is precisely how the diagnosis was 

established. One of the weaknesses of this study was that the diagnosis of delirium was 

made based on the clinical assessment of a single psychiatrist, with supportive evidence 

from laboratory investigations like the encephalogram. To counterbalance this weakness 

every attempt was made to obtain a longitudinal and comprehensive assessment using 

serial clinical interviews with both patient and carer, supplemented with collateral 

information from as many sources as possible. In relation to this issue, the diagnostic 

strategy employed by Schieveld and colleagues (2007), using a multidisciplinary clinical 
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consensus to supplement the clinical assessment of the child and collateral information 

from parents, nurses, intensivists and child neurologists, is particularly laudable. 

Rating scales were retrospectively applied to the clinical data recorded in the patient's 

clinical and nursing notes, rather than prospectively at the time of the initial assessment. 

This resulted in a certain scale items being unable to be rated. Additionally, this meant 

that the DRS-R98 was unable to be used as a repeated measure for monitoring and rating 

response to treatment. 
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In addition, the control group was a child and adolescent psychiatry outpatient group 

that was not matched for age, general intelligence and educational history. It would have 

been interesting and valuable to have also had a child and adolescent psychiatry 

inpatient sample and a pre-operative, elective paediatric surgery inpatient sample as 

controls for the delirium rating scales. 

Methodological weakness's significantly limit the validity and generalisability of the 

findings relating to treatment effectiveness and outcome of this sample. 

All pharmacological interventions were initiated in concert with 

psychosocial/environmental management and usually initiated concomitant with 

interventions aimed at addressing the underlying cause, or (more commonly), causes of 

the delirium. Box 3.1 provides an illustrative example. 

In addition, the unblinded clinician who rated the CGI-I (myself), was also the clinician 

who instituted pharmacotherapy, which may have introduced some expectancy bias. 

Lastly, it is uncertain to what extent the findings from this selected subgroup of 

paediatric delirious inpatients referred to consultation-liaison psychiatry can be 

generalised to the wider population of children and adolescents experiencing delirium. It 

may be, for example, that young patients presenting to a casualty department with 

delirium, or those experiencing a delirium in the inpatient wards who are not referred to 

psychiatry, are more likely to resolve spontaneously without psychotropic medication. 
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Box 3.1 An example illustrating the challenges in evaluating antipsychotic 

treatment efficacy in children with delirium 

Patient 7, a 12-year-old boy, developed a delirium in the intensive care unit following a 

ruptured appendix in the context of sepsis, hypocalcemia, hypertension, acute renal 

failure, and the abrupt cessation of diazepam 45mglday. 

His treatment plan included intravenous antibiotics, calcium supplementation, 

antihypertensive medication, and intravenous hydration. In addition, he was prescribed 

intravenous haloperidol O.5mg for the treatment of severe agitation and disorganised 

behaviour which had proven to be unresponsive to aggressive environmental 

management. He was also recommenced on a lower dose of diazepam to address likely 

benzodiazepine withdrawal. 

In assessing his response to intravenous haloperidol the Clinical Global Impression -

Improvement scale was scored as a reflection of sustained improvement for a period of 

48 hours after commencing the medication. Clinical judgment in the assessment of the 

temporal relationship between improvement and the commencement of antipsychotic 

medication was used in deciding the CGI-I score. In the case of this boy, there was very 

little improvement other than a slight reduction in agitation over the course of the first 

48 hours, and so the CGI-I was scored as 'minimally improved' . 

Over the course of the next 5 days, however, his delirium improved significantly as his 

clinical and laboratory markers of sepsis improved. To what extent the improvement in 

his delirium resulted from higher doses of haloperidol, adjunctive diazepam, antibiotics, 

or environmental manipulation is difficult to ascertain. The emphasis on evidence of 

sustained improvement was to reduce the chance of a partial improvement in symptoms 

related to natural fluctuation of the disorder being interpreted as a medication effect. 
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3.9 Strengths of the Case Series 

To the best of my knowledge, this case series represents the 4th largest case series of 

children and adolescents with delirium in the setting of paediatric consultation-liaison 

psychiatry. 

One of the major strengths of the case series is that it reflects the complexities of clinical 

practice in working with patients with delirium. As such, decisions as to the need for 

antipsychotic medication, type of antipsychotic, route of administration, adjunctive 

medication, dosage adjustments etc. were made on an naturalistic, individual case-by­

case basis, rather than derived from a protocol. 

All assessments, diagnoses, and recommendations for management were made by the 

same clinician over the 2-year period, and all delirium rating scale scores, including 

those of the control group, were scored by the same clinician. 

To the best of my knowledge, at the time of writing, it is the only case series of children 

and adolescents, diagnosed with a delirium according to DSM criteria, in which the 

DRS-R-98 has been employed, and in which an attempt was made to systematically rate 

response to pharmacological treatment. 

Lastly, the phenomenon of delirium in children and adolescents with HN/AIDS has, 

until this time, been almost completely unexplored by researchers, with the sole 

exception of the single case report of Scharko and colleagues (2006). 
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Chapter 4 

Conclusion 

4.1 Chapter overview 

In this final chapter I will attempt to synthesize the data derived from the systematic 

review of the literature relating to delirium in children and adolescents, the unsystematic 

review of the adult delirium literature, and the case series from Red Cross Children's 

Hospital described in Chapter 3. Whenever a particular conclusion is stated, I will in 

most instances also indicate whether the evidence for the conclusion has been derived 

from the systematic review of the child and adolescent literature, the case series, 

cautious extrapolation from the adult literature, or a combination of the above. 

In this chapter I have chosen to focus on what I believe are the most pertinent aspects in 

this area of research, rather than all aspects of the disorder as it occurs in children and 

adolescents. Finally, under each subheading I have attempted to highlight the presently 

unanswered questions and potentially fruitful avenues of research into various aspects of 

delirium in this age group. 

4.2 Conceptual issues 

In recent years the conceptual boundaries of delirium have become increasingly eroded. 

Subsyndromal, 'veiled' and 'emerging' forms of delirium and the existence of residual 

cognitive deficits and functional impairments have blurred the boundaries between both 

delirium and 'normal' consciousness, and delirium and dementia There is evidence for 

this conclusion in all 3 of the data sources utilised in this dissertation. Schieveld and 

colleagues (2007) have described 'emerging' or 'veiled' delirium in children and 

adolescents in the paediatric intensive care setting, and Prugh and colleagues (1980) 

have described 'subclinical delirium' in a 10-year-old boy. Patients with emerging, 
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partial, or subclinical features of delirium may shift further along the spectrum into full 

syndromal delirium, and subsequently progress even further into states of stupor and 

coma. Data from the Red Cross Children's Hospital series suggest that over 20% of 

children and adolescents with delirium experience a subtle 'prodromal' period lasting 

days to weeks before the emergence of delirium, and that the distinction between 

paediatric dementia, delirium, and delirium superimposed on dementia may be far from 

clear-cut amongst children with advanced HIV/AIDS. 

Reconceptualised as a 'spectrum disorder' in recent years, the absence of a 'distress 

and/or impairment' criterion in current DSM-N-TR operational diagnostic criteria for 

delirium has created ambiguity in the delineation of where delirium starts and ends on a 

continuum of altered consciousness. This has implications for treatment that have not yet 

been adequately addressed. Pathoplastic effects of nonnal development and 

developmental limitations in vernal communication add a further layer of complexity to 

a disorder that arguably continues to elude adequate definition, even in adults. 

Prodromal or subtle subclinical manifestations may precede full syndromic delirium by 

days and even weeks, and subtle residual deficits frequently persist to blur the 

boundaries of delirium remission. 

Schieveld (2006) has argued convincingly the conceptual similarities between delirium 

and catatonia as nonspecific, final common pathway 'reaction types of the brain' to a 

variety of 'organic' disturbances. Both catatonia and delirium have multiple medical 

etiologies, fluctuating and variable courses, diverse manifestations, and both have 

'bipolar' hyperactive and hypoactive fonns. Like anaemia or fever, these disorders are 

most commonly evidence of an underlying disease rather than separate disease entities 

in themselves. 

This same author (2008) has postulated the existence of two fonns of paediatric delirium 

- a benign and a malignant fonn. 

It may be useful at this point to draw an analogy with yet another relatively nonspecific 

'reaction type of the brain' - seizures. Seizures in children have both diverse etiologies 
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and varied manifestations, and yet the same seizure type may occur as a result of a wide 

array of underlying pathologies. A number of 'benign' seizures occur in children, most 

notably in the context of febrile convulsions and in the immediate aftennath of a head 

injury. This is not to say that such seizures are of no consequence. Injury may occur 

during both the ictal event and the post- ictal phase. However, in the case of febrile 

convulsions, such seizures can be regarded as relatively benign owing to the fact that 

they are usually brief, frequently resolved spontaneously or with correction of the 

precipitating fever, and are of little or no prognostic significance beyond the post-ictal 

period. 

However, paediatric seizures also occur in a 'malignant' fonn. Status epilepticus is 

probably the most likely candidate as an example of malignant paediatric seizures. In 

this fonn, seizures are protracted or continuous, and may not resolve spontaneously. 

Status epilepticus is associated with significant morbidity and mortality. Continuous 

seizure activity may be "toxic" to the brain and result in residual deficits. Treatment 

must be directed not only at the underlying cause, but also at terminating the seizures 

themselves with antiepileptic agents. 

Similarly, febrile delirium would seem the most likely candidate for a 'benign paediatric 

delirium' - brief, resolving spontaneously or rapidly with correction of the precipitating 

fever with, to the best of our current knowledge, little in the way of prognostic 

significance beyond the morbidity associated with its immediate behavioural 

manifestations. 

On the other hand, I would like to suggest that 'malignant paediatric delirium' is perhaps 

the fonn of delirium most commonly encountered by clinicians in the setting of inpatient 

paediatric consultation-liaison psychiatry. This subgroup is characterised by delirium 

which is protracted, frequently poorly responsive to attempts at reversing multiple 

potential etiologies, and frequently necessitates the use of antipsychotic medications. 

Paediatric delirium in this context is associated with a mortality rate in excess of 20%. 

Beyond referral to psychiatric services, the possible correlates of malignant paediatric 

delirium remain unknown but potentially include: 
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• Type of precipitant 

• Nature of precipitant (complex, multifactorial, difficult to reverse or 

ameliorate?) 

• Delirium superimposed on 'diminished cognitive reserve', such as may occur 

in children with HIV -associated dementia 

• Delirium duration 

• Phenomenology or delirium subtype 

• EEG correlates 

• Functional neuroimaging 

• Postulated delirium 'biomarkers' 

There is clearly an urgent need for further research in this area. 

4.3 Epidemiology 

Vulnerability to delirium may well be increased at both ends of the age spectrum, not 

just amongst the elderly. This increased vulnerability may relate to both the relative 

immaturity of cholinergic neural networks and of psychological development in 

children. Unfortunately, no study employing a screening methodology in either clinical 

or community setting has yet been undertaken that might confirm the anecdotal 

impressions of a number of authors that young age confers susceptibility to delirium. 

However, data obtained from both the case series described above and previous studies 

identified by the systematic review confirm that the recognition and management of 

delirium presents a common problem to those working in the area of child and 

adolescent consultation-liaison psychiatry. Patients with delirium form between 8 and 

18% of all referrals to paediatric consultation-liaison psychiatry services, while in the 

setting of paediatric intensive care such patients comprise 65% of all paediatric 

consultation-liaison referrals. Other clinical settings in which it delirium is commonly 
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encountered include paediatric anaesthesia, paediatric bum units, paediatric oncology 

and emergency units. Although myself and others have suggested that delirium in 

children is commonly undetected and frequently misdiagnosed, possibly even more so 

than in adults, the evidence for this statement is currently limited to clinical experience 

and expert opinion. 

4.4 Predisposing, precipitating and protective factors for 

delirium in children and adolescents 

A number of potential predisposing factors were identified through the systematic 

review of the literature and cautious extrapolation from the literature relating to delirium 

in adults and the elderly. Of these potential predisposing factors, the existing literature 

would seem to support the following underlying variables with the greatest weight of 

evidence: physical ill health, pre-existing psychiatric disorder, caregiver anxiety or 

caregiver absence, young age, and possibly male gender. Preoperative anxiety in both 

child and their primary caregiver appears to increase the risk of emergence delirium 

following anaesthesia. Amongst the elderly, the presence of underlying dementia 

dramatically increases the relative risk of delirium. My own work in relation to 

paediatric IllY -associated delirium suggests that the presence of what paediatricians 

most commonly refer to as 'HIV encephalopathy', but which is probably better 

described as paediatric HIV -associated subcortical dementia, confers additional risk for 

superimposed delirium. Unfortunately, no data is currently available in relation to the 

role of genotype in delirium susceptibility, nor in relation to the impact of underlying 

mental retardation or pervasive developmental disorder. 

The identification of predisposing factors potentially creates the opportunity for 

screening for delirium amongst high-risk groups, prevention, and early intervention. For 

example, IllY positive children with markers of possible HIV -associated dementia such 

as extensive brain atrophy on neuroimaging, focal neurological signs, deteriorating 

performance on psychometric testing, or in adaptive functioning may well constitute a 

subgroup of children at greatly elevated risk of delirium. Amongst children admitted to 
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the paediatric intensive care unit, rating instruments which generically quantify the 

burden of physical illness such as the PIM and PRISM appear to have utility in 

identifying those children at increased risk of developing delirium. 

Importantly, a number of the predisposing factors listed above are potentially amenable 

to modification. Amongst hospitalised children, excessive patient anxiety, caregiver 

anxiety and caregiver absence are good candidates for modification and possible 

prevention of delirium. The work of Kain and colleagues (2007) suggests that 

interventions targeting both patient and parental anxiety reduce the incidence of post­

anaesthetic delirium. To what extent this finding is applicable to paediatric delirium in 

other contexts such as paediatric intensive care, paediatric burn units, or in children 

hospitalised with HIV -associated physical illness is uncertain at present. 

In relation to precipitating factors, children appear to be particularly susceptible to 

delirium in the context of febrile illness, prescribed medications and toxins, anaesthesia, 

burn injuries, complicated migraine, and abused substances. Importantly, there may be a 

more significant iatrogenic contribution to delirium in this age group than in older 

patients. These conclusions are drawn from both the systematic literature review of 

delirium in children and adolescents and data from the Red Cross Children's Hospital 

case series. Also of note is the fact that a number of medications reported as effective in 

the treatment of delirium in children and adolescents have been reported as precipitating 

delirium in these patients. In the case series from Red Cross Children's Hospital, 

described above, the majority of the patients were managed with complex polypharmacy 

regimens for their physical condition where there was a strong possibility of an 

iatrogenic contribution to the etiology of the delirium. In fact, in over half of the cases it 

was felt likely that prescribed medications might have contributed to the development of 

delirium. 

Most medical students would be able to relate that the primary and overarching 

management strategy for delirium is prompt identification and reversal of the underlying 

'cause'. However, data from the Red Cross Children's Hospital case series suggests that 

in the majority of child and adolescent patients referred to psychiatric services the exact 
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'cause' of the delirium is uncertain, most likely multifactorial, and often poorly or only 

partially responsive to attempts at reversing, removing or at least ameliorating a complex 

and dynamic web of precipitating and predisposing factors. 

No research has been conducted to date that has examined the environmental 

contribution to the development of delirium in children and adolescents. Possible 

environmental precipitating factors like social isolation, sensory extremes, sensory 

deprivation or immobility are important, because these factors, relative to other known 

predisposing and precipitating factors may be more easily correctable. Addressing such 

factors could potentially play an important and cost-effective role in preventing delirium 

in young people. 

The role of protective factors for the development of delirium has hardly been studied in 

any age group. A systematic review of the literature was unable to locate any literature 

addressing the subject of protective factors for delirium in children and adolescents. 

Potential protective factors that merit study would include intelligence, level of 

education, adaptive functioning, female gender, caregiver factors and genotype. 

4.5 Comparative phenomenology and delirium subtypes 

For the most part, children manifest delirium in much the same way as adults, but 

developmental influences provide particular challenges in the assessment of certain 

symptoms and signs of delirium. Certain features like hallucinations (particularly visual 

hallucinations) and agitation are consistently more frequently reported in delirious 

children than they are in adults. Visual hallucinations were present in over 50% of the 

patients in the case series from Red Cross Children's Hospital. In contrast to previous 

studies, this case series also identified relatively high rates of speech disturbance (52%) 

and delusions (22%) amongst children and adolescents with delirium. Significantly, over 

20% of these patients presented with an apparent delirium prodrome, characterised by 

apathy, dysphoria, and withdrawal, which appeared to last anywhere between a few days 

to a week or more prior to the onset of the full delirium syndrome. It is also notable that 

the two commonest features of delirium in this sample related to temporal aspects of the 
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alteration in mental state, rather than specific symptoms or signs, further underscoring 

the need for a longitudinal assessment and serial clinical interviews. 

Delirium in children may present more subtly than in adults, with less obvious cognitive 

impairments. In addition, certain relatively unique features of delirium in this age group 

have been described in the literature, most notably developmental regression with 

transient loss of skills, and inconsolability by a usual caretaker. In the Red Cross 

Children's Hospital case series, marked developmental regression with loss of skills was 

present in 26% of patients, while inconsolability with the usual caregiver was present in 

50%. 

The same subtypes of delirium as have been described in adults have also been 

described in children. However, clear delineation between these subtypes may be more 

problematic in children. The case series described above included only 3 patients with 

'pure' hypoactive delirium, but it is worth noting that in all 3 patients the delirium was 

misdiagnosed as a 'depression', with the referral question centred upon the threshold for 

antidepressant medication. Subtle, subsyndromal forms of delirium create particular 

challenges for clinicians. In very young children and infants, subtle disturbances in 

attachment behaviours, and other acute qualitative disturbances in the mother-child 

interaction, may provide clues to a possible delirium. This is evident from both my own 

work with the younger patients described in the Red Cross Children's Hospital series, 

and the work of other authors identified by the systematic literature review. Thus, 

although the range of symptoms of delirium appears to be similar in all age groups, 

delirium in childhood may have a particular symptom profile, certain relatively unique 

features and may also be more difficult to diagnose. 

4.6 Morbidity and mortality 

Delirium is associated with significant morbidity and mortality in children and 

adolescents, as it is in adults. Amongst child and adolescent patients with delirium that 

are referred to consultation-liaison psychiatry services mortality rates have been reported 

as 12.5% (Schieveld et al., 2007), 20% (Turkel and Tavare, 2003), and as high as 26% 
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in the series from Red Cross Children's Hospital. However, research has not yet 

addressed the question, as it has in adults, as to whether these associations hold true after 

adjusting for physical illness type, severity, and complexity. 

Importantly, delirium in children and adolescents has been associated with residual 

cognitive deficits and behavioural problems long after the resolution of the delirium 

itself, mirroring the data reported in adults that has painted a far from benign picture of 

delirium's prognosis. The existing literature addressing delirium in children and 

adolescents provides worrying glimpses of potential continuities with delirium in adults 

in relation to both morbidity and mortality, and potentially adds weight to the argument 

for more aggressive management of delirium in this age group. There may exist both 

'benign' and 'malignant' forms of paediatric delirium, but at this point in time the 

correlates of 'malignant paediatric delirium' remain unknown (Schieveld, 2008). 

However, evidence for the attenuation of morbidity and mortality with aggressive 

treatment of delirium, including pharmacotherapy, is lacking in any age group. Follow­

up studies of delirium in children and adolescents are urgently needed to better 

characterise both the nature and durability of residual deficits associated with delirium. 

4.7 Assessment and diagnosis 

Many unanswered questions remain in relation to the assessment and diagnosis of 

delirium in children and adolescents. 

Perhaps the most pressing of these questions for current and future researchers include: 

• Are current operational criteria for delirium optimal for making the diagnosis 

in children? 

• Where is the threshold for delirium 'caseness' in children and adolescents? 

• Do we need a 'distress and/or impairment' criterion in the diagnosis of 

delirium in children and adolescents? 

323 

... 



Difficulties in the assessment and diagnosis of delirium are far from unique to children, 

as reflected in the high rates of underrecognition and misdiagnosis amongst adult and 

geriatric patients with delirium. 

As discussed earlier, part of this problem may relate to the way in which delirium is 

currently operationally defined as a disorder of consciousness. Bhat and Rockwood's 

(2006) proposals represent an attempt at creating a novel operational definition of 

delirium as a disorder of disturbed consciousness with high clinical utility in addition to 

Validity and reliability. Although there are clearly more similarities than differences in 

the manner in which delirium manifests across the lifespan, it is also clear that 

developmental aspects do modify the expression of delirium, particularly in young 

children. This pathoplastic effect of immaturity on the syndrome of delirium also 

provides for some relatively unique features of delirium in young children, as described 

above. Neglecting these maturational aspects may result in an even lower sensitivity 

and/or specificity of current operational diagnostic criteria when applied to children. At 

a time when the current operational criteria and syndromic boundaries of delirium are 

being actively debated, it would seem an opportune time to take a close look at the 

developmental aspects of the disorder. 

As delirium in children appears increasingly more akin to a spectrum disorder than a 

discrete diagnostic category, I would argue that the absence of both 'distress' and 

'impairment' criteria in existing operational definitions of delirium potentially creates a 

therapeutic dilemma. In this context, where then is the imaginary threshold for 

pharmacological intervention crossed? This dilemma is particularly evident in the case 

of hypoactive delirium in children, in which the evidence base for pharmacotherapy is 

vanishingly thin. 

I would like to argue that, in addition to a 'distress and/or impairment' criterion, current 

operational criteria might benefit from incorporating alternative, modified criteria for 

use in young children, especially with regards the core criterion of 'disturbance of 

consciousness'. This could be achieved in the same way that DSM N-TR currently 
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offers alternative ways in which children might fulfill the re-experiencing criteria of 

posttraumatic stress disorder. 

Would the current 'core' DSM N-TR criterion (a 'disturbance of consciousness'; 

Criterion A) benefit from the addition of alternatives for use in children? The existing 

literature suggests that two features in particular might be incorporated into current 

definitions to facilitate diagnosis in children. Both 'transient regression with loss of 

skills' and 'inconsolability or lack of eye contact with a usual primary carergiver' could 

potentially serve as substitutes in fulfilling Criterion A in young children. Alternatively, 

perhaps a greater emphasis on the temporal aspects of the presentation (nocturnal 

worsening, reversal of sleep-wake cycle, dramatic fluctuation), as is seen in the ICD-lO 

criteria, would be appropriate in young children. 

Current operational criteria for delirium such as those of the DSM-N-TR were designed 

for use in adults, and their ability to 'capture' delirium may diminish as we proceed 

further down the age spectrum. As is the case with the delirium rating instruments, 

which have been derived from research into adult and geriatric patients with delirium but 

more recently applied to children and adolescents, their true sensitivity, specificity and 

reliability in this age group remains unknown. 

4.8 Rating instruments 

Formal rating instruments are often helpful in the screening and assessment of 

psychiatric disorders. Delirium rating instruments are, for the most part, derived from 

DSM operational criteria for delirium. One of these instruments, the DRS, has now been 

applied to children and adolescents with delirium by 3 separate groups of researchers, 

including my own study, with similar mean scores and range of scores reported as are 

generally found in older patients with delirium. Data from the Red Cross Children's 

Hospital series also suggests that the DRS-R-98 produces similar scores in children and 

adolescents as have been reported in adults and the elderly. 
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However, just because a rating instrument produces similar scores in the child and 

adolescent population with delirium does not imply that it has a similar sensitivity, 

specificity and reliability for delirium as in the population in which it was originally 

validated. It may be that the DRS has in fact a much lower sensitivity, specificity and 

reliability for delirium in children than in adults or the elderly, owing to the fact that its 

scale items are not particularly developmentally-sensitive. 

Until rating instruments such as the DRS or DRS-R-98 have been formally validated 

with the use of appropriate control groups in the child and adolescent population, their 

usefulness in screening, assessment and monitoring of response to treatment may be 

limited 

As a pleomorphic and protean disorder for which the overarching treatment strategy 

remains reversal or removal of the underlying cause(s), the challenges in the assessment 

of the efficacy of both pharmacological and environmental adjunctive strategies are 

considerable but not insurmountable. 

A valid and reliable measure of delirium and its severity that can be used for 

documenting improvement or deterioration in severity by means of repeated measures 

would clearly be a good start. 

Neither the DRS, nor the DRS-R-98 have been fully validated in children and 

adolescents, and their sensitivity, specificity, positive and negative predictive value for 

delirium in this age group remains unknown. Similarly, reliability data is currently not 

available in children and adolescents. The only delirium rating instrument specifically 

designed for use in children is the P ABD scale, which probably only has utility in the 

post-anaesthetic and possibly PIeU setting. One option would be to take an existing 

instrument like the DRS-R-98, and to apply it to suitable non-delirious child and 

adolescent control groups, such as psychiatric inpatients and preoperative paediatric 

surgery inpatients, as well as subjects with delirium in order to establish its discriminant 

validity and reliability. 
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Another option, however, would be to follow the example of Sildch and Lerman (2004), 

who in the absence of a reliable and valid rating scale to measure emergence delirium in 

children recovering from anaesthesia, set out to develop and evaluate one of their own, 

the PAED scale. Given the current state of research in this area, a novel instrument 

specifically designed to evaluate delirium in children and adolescents would perhaps 

best be developed using a systematic review of the existing literature (as has been 

described in Chapter 2), and an international, multidisciplinary consensus meeting of 

experts in the field. Such an instrument would then potentially allow us to screen for 

delirium in different paediatric settings, provide further clarity with regards high-risk 

groups, and facilitate preventative interventions in these groups. 

If such an instrument included a rating of delirium severity, repeated measures could 

provide information relating to the natural course and treatment responsiveness of 

delirium among child and adolescent patients. It is worth considering at this point as to 

what 'gold standard' such an instrument might be measured against - current DSM IV­

TR criteria, or novel, developmentally-sensitive consensus criteria? 

In order to measure the effectiveness of adjunctive pharmacological and environmental 

interventions in delirium in this age group, we also require a valid and reliable measure 

of physical disease burden and complexity in children and adolescents that is sensitive to 

relatively rapid changes in physical status. Schieveld et al., (2008) have described the 

use of the Paediatric Index of Mortality (pIM) and Paediatric Risk of Mortality 

(PRISM), two widely used instruments for rating generic physical illness severity in 

predicting delirium in the PICU setting. 

In order to validly assess the effectiveness of both pharmacological and environmental 

interventions in childhood and adolescent delirium, over and above the expected 

improvements in delirium symptomatology resulting from amelioration or complete 

reversal of precipitating and perpetuating factor(s), and characteristic fluctuations in 

delirium symptom severity, it will be necessary to employ in parallel valid repeated 

measures of both delirium severity and physical illness severity. 
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If it can be shown in a considerable proportion of young patients with delirium, that 

despite the burden of physical illness remaining relatively constant, severity of delirium 

improves in response to pharmacological or environmental interventions, then, at last we 

might be able to conclude with greater certainty that our interventions are effective. 

With a reliable and valid instrument for assessing both the presence and severity of. 

paediatric delirium, used in conjunction with a measure such as the PIM or PRISM, we 

might be in a position to consider a randomised, double-blind, placebo-controlled trial of 

pharmacotherapy in children with delirium. 

4.9 Treatment 

The following questions in relation to the treatment of delirium in children and 

adolescents remain incompletely answered and are arguably amongst the most pertinent 

for current and future researchers. 

• Can, as I have suggested in this study, certain types of delirium in children and 

adolescents be treated solely with aggressive environmental management, in 

parallel with attempts at reversing or ameliorating precipitating and/or 

perpetuating factor(s)? 

• Where is threshold for pharmacotherapy? In other words, at what point does 

the risk: benefit analysis for pharmacotherapy tip in favour of benefit in 

children and adolescents with delirium? 

• Do we, at this point in time, have sufficient empirical evidence relating to the 

morbidity and mortality associated with paediatric delirium to advocate for 

aggressive pharmacotherapy in most, if not all cases of delirium? 

• How can we best assess treatment effectiveness in paediatric delirium? 

• Is predominantly hypoactive delirium in children and adolescents best treated 

in the same manner as hyperactive delirium? 

• Is there a place for psychostimulants in the treatment of hypoactive delirium in 

children and adolescents? 
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The existing evidence relating to the treatment of delirium in children and adolescents is 

based entirely on open and uncontrolled studies, case reports, anecdote, and expert 

opinion. To a large extent recommendations for management appear to be heavily 

derived from the evidence base in adults with delirium, which is, as I have taken pains to 

point out, perilously slim. The situation appears to be particularly fraught in relation to 

the pharmacological management of hypoactive delirium. Both the characteristically 

fluctuating nature of delirium and the necessarily multi-component nature of its 

management present significant challenges to researchers investigating its optimal 

treatment 

Antipsychotics remain the mainstay of delirium pharmacotherapy, although the evidence 

for efficacy is tenuous and flawed, even in the case of haloperidol, for which there is 

most evidence. Children and adolescents are especially vulnerable to the side-effects of 

these medications, and high rates of movement disorders have been reported in some 

(but by no means all) of the few case series of definite or probable delirium in children 

or adolescents treated with haloperidol. 

The risk: benefit analysis for the use of antipsychotic medications in children and 

adolescents with delirium thus needs to incOlporate an appreciation of: 

• A suggestion of serious morbidity and potentially independently increased risk 

of mortality of delirium in this age group from a number of authors 

• The limitations of the existing data relating to the efficacy of antipsychotic 

medications in adults with delirium 

• The even more significant limitations of the data relating to efficacy in children 

and adolescents 

• The increased risk of significant side-effects from these medications in children 

and adolescents 

• The potential for distress, impairment and risk of adverse outcomes associated 

with delirium in individual children and adolescents 
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In Appendix I (page 396), I have set out my own recommendations for management of 

delirium in children, with suggestions as to how the imaginary threshold for 

pharmacotherapy might be demarcated. In essence, the threshold for pharmacotherapy 

represents the point at which the risk: benefit ratio for the use of antipsychotics tips in 

favour of benefit. Based on my own clinical experience and a systematic review of the 

literature I have suggested that the combination of: 

• Poor or partial response to environmental management strategies, AND 

• Relatively irreversible or persistently elusive precipitating factors, AND 

• Distress and/or functional impairment (broadly defined) 

identifies a threshold at which, once crossed, the potentially significant risks of 

antipsychotic medication are outweighed by the potential benefits in this age group. 

4.10 Future research 

As a common condition of potentially great clinical significance, delirium in children 

and adolescents clearly warrants further research. In view of the fact that there would 

currently seem to be only 4 research groups worldwide working on delirium in this age 

group, an international working group and collaborative research efforts would seem to 

be the best way forward. Through collaboration, consensus operational criteria for use in 

children, and a specific, developmentally sensitive delirium rating instrument might 

become a reality. 

I have already suggested that potentially fruitful avenues for future research in this area 

include the development and piloting of developmentally-sensitive, modified diagnostic 

criteria and rating instruments, the screening, prevention and early intervention amongst 

high-risk groups, follow-up studies to evaluate the frequency, durability and significance 

of residual deficits, and methodologically rigorous treatment trials. I have also briefly 

discussed the necessary preconditions for a randomised, double-blind, placebo­

controlled trial of pharmacotherapy in children with delirium. 
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Jan Schieveld (2008) has posed the question as to whether such a trial would be both 

possible and ethical in paediatric delirium. 

I would like to suggest that by employing rating instruments like the PIM or PRISM, in 

conjunction with either the DRS-R-98 (if it were to be further validated in this 

population), or the hypothetical, developmentally-sensitive delirium rating instrument 

outlined above, that such a trial would certainly be possible. 

The ethics of a randomised, double-blind, placebo-controlled trial of pharmacotherapy in 

children and adolescents with delirium is clearly complex. Just some of the many factors 

to be considered would include: 

• The evidence for morbidity and mortality independently associated with 

delirium in this age group 

• The existing evidence for the effectiveness of adjunctive pharmacotherapy for 

delirium in adults 

• The existing evidence for the effectiveness of adjunctive pharmacotherapy for 

delirium in children and adolescents 

• The evidence relating to the burden of side effects associated with currently 

recommended pharmacological treatments for delirium in children and 

adolescents. 

• The existence and effectiveness of other, potentially safer, treatments for 

delirium in children and adolescents 

Based on a comprehensive systematic review of the available literature, it would seem 

that: 

• The existing evidence for morbidity and mortality independently associated 

with delirium in children and adolescents, over an above the obvious 

behavioural concomitants, is very tenuous (although worrying hints and 

glimpses are to be found) 
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• The current evidence for the effectiveness of adjunctive pharmacotherapy for 

delirium in adults rests largely on open and uncontrolled clinical trials. 

• The current evidence for the effectiveness of adjunctive pharmacotherapy for 

delirium in children and adolescents currently rests on the very lowest rungs of 

the hierarchical ladder of empirical evidence - case series, case report and 

expert opinion. 

• The evidence relating to the side effect burden of antipsychotic medication in 

children and adolescents with delirium is decidedly mixed, with some authors 

reporting high rates of extrapyramidal symptoms and others reporting virtually 

no side effects. However, there are a number of case reports that document 

delirium precipitated by the use of antipsychotics in young people. 

With these factors in mind, I believe that an ethical argument can be put forward for a 

randomised, controlled trial of aggressive environmental management PLUS 

antipsychotic medication compared to aggressive environmental management alone in 

the treatment of delirium in children and adolescents. 

An ethical argument for a randomised, placebo-controlled trial of adjunctive 

pharmacotherapy in delirium in this age group is more difficult to formulate, given the 

current state of the evidence in adult patients with delirium, in which only one placebo­

controlled study has been reported to date. 

The question of psychostimulants in the management of hypoactive delirium in any age 

group remains extremely controversial. The demarcation between severe hypoactive 

delirium and stupor is indistinct, and it is debatable as to whether 'pure' hypoactive 

delirium/stupor should be classified with other forms of delirium at all. The adult 

literature suggests that hypoactive delirium has both a worse prognosis than other forms 

of delirium, and a poorer response to antipsychotic medication. Dimished arousal and 

attention are universal features of hypoactive deliliriumlstupor, and these features are 

traditional targets of the psychostimulants. Ameliorating these features would facilitate 

rehabilitation, self-care and participation in decision-making. The risks of 

psychostimulants in hypoactive delirium are unclear, but could conceivably include a 
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worsening of delirium or a 'switch' from hypoactive to hyperactive delirium. It should, 

however, be recalled that the antipsychotic medications have also been implicated in 

precipitating and exacerbating delirium on occasion, and that the short-acting stimulants 

have half-lives considerably shorter than the antipsychotic medications. Lastly, if any 

group is in a position to go forward with a trial of psychostimulants in hypoacti ve 

delirium, it would surely be child (neuro)psychiatrists, who are extremely familiar with 

these medications in the treatment of attention-deficit hyperactivity disorder. 
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Appendices 

Appendix A 

The Delirium Rating Scale (Trzepacz et al., 1988) 

Item 1: Temporal onset of symptoms 

o 

o 

o 

o 

O. 

1. 

2. 

3. 

No significant change from longstanding behaviour 

Gradual onset of symptoms, occurring within a 6-month period 

Acute change in behaviour or personality occurring over a month 

Abrupt change in behaviour, usually occurring over a 1- to 3-day period 

Item 2: Perceptual disturbances 

o 

o 

o 

o 

O. 

1. 

2. 

3. 

None evident by history or observation 

Feelings of depersonalisation or derealisation 

Visual illusions or rnisperceptions 

Evidence that the patient is markedly confused about external reality 

Item 3: Hallucination type 

0 O. Not present 

0 1. Auditory hallucinations only 

0 2. Visual hallucinations present on history or observation 

0 3. Tactile, olfactory, or gustatory hallucinations 

Item 4: Delusions 

o 

o 

o 

O. 

1. 

2. 

Not present 

Delusions are systematized Le. well-organised and persistent 

Delusions are new and not part of a preexisting primary psychiatric disorder 
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o 3. Delusions are not well circumscribed; are transient, poorly organised, and 

mostly in response to misperceived environmental cues 

Item 5: Psychomotor behaviour 

o 

o 

o 

o 

o. 
l. 

2. 

3. 

No significant retardation or agitation 

Mild restlessness, tremulousness, or anxiety evident by observation and a 

change from patient's usual behaviour 

Moderate agitation with pacing, removing i.v's etc. 

Severe agitation, needs to be restrained, may be combative, or has significant 

withdrawal from the environment 

Item 6: Cognitive status during formal testing 

o o. 

o 1. 

o 2. 

o 3. 

o 4. 

No cognitive deficits, or deficits which can be alternatively explained by lack 

of education or prior mental retardation 

Very mild cognitive deficits which might be attributed to inattention due to 

acute pain, fatigue, depression, or anxiety associated with medical illness 

Cognitive deficit largely in one major area tested ,e.g. memory, but otherwise 

intact 

Significant cognitive deficits which are diffuse, i.e. affecting many different 

areas tested, must include periods of disorientation to time or place at least 

once each 24-hr period; registration and/or recall are abnormal; concentration 

is reduced 

Severe cognitive deficits, including motor or verbal perseverations, 

confabulations, disorientation to person, remote and recent memory deficits, 

and inability to cooperate with formal mental status testing 

Item 7: Physical Disorder 

o 

o 

o 

o. 
1. 

2. 

None present or active 

Presence of any physical disorder which might affect mental state 

Specific drug, infection, metabolic, central nervous system lesion, or other 

medical problem which can be temporally implicated in causing the altered 

behaviour or mental status 
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Item 8: Sleep-wake cycle disturbance 

0 O. Not present 

0 l. Occasional drowsiness during day and mild sleep continuity disturbance at 

night 

0 2. Frequent napping and unable to sleep at night. constituting a significant 

disruption of or a reversal of the usual sleep-wake cycle 

0 3. Drowsiness prominent. difficulty staying alert during interview, loss of self-

control over alertness and somnolence 

0 4. Drifts into stuporous or comatose periods 

Item 9: Lability of mood 

o 

o 

o 

o 

O. 

l. 

2. 

3. 

Not present, mood stable 

Affect/mood somewhat altered and changes over the course of hours 

Significant mood changes which are inappropriate to situation, including fear, 

anger, or tearfulness; rapid shifts of emotion, even over several minutes 

Severe disinhibition of emotions, including temper outbursts, uncontrolled 

inappropriate laughter, or crying 

Item 10: Variability of symptoms 

o 

o 

o 

O. 

2. 

4. 

Symptoms stable and mostly present during daytime 

Symptoms worse at night 

Fluctuating intensity of symptoms, such that they wax and wane during a 24-

brperiod 
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AppendixB 

The P AED Scale (Sikich et at., 2004) 

1. The child makes eye contact with the caregiver 

2. The child's actions are purposeful 

3. The child is aware of hislher surroundings 

4. The child is restless 

5. The child is inconsolable 

Items 1,2 and 3 are reversed scored as follows: 4 = not at all, 3 = just a little, 2 = quite a bit, 1 = 
very much, 0 = extremely. Items 4 and 5 are scored as follows: 0 = not at all, 1 = just a little, 2 = 
quite a bit, 3 = very much, and 4 = extremely. 
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Appendix C 

Delirium Rating Scale-Revised-98 (Trzepacz et aI., 2001) 

TIlls is a revision of the Delirium Rating Scale (Trzepacz et al 1998). It is used for initial 

assessment and repeated measurements of delirium symptom severity. The sum of the 13 item 

scores provides a severity score. All available sources of information are used to rate the items 

(nurses, family, chart) in addition to examination of the patient. For serial repeated ratings of 

delirium severity, reasonable time frames should be chosen between ratings to document 

meaningful changes because delirium symptom severity can fluctuate without interventions. 

DRS-R-98 Severity Scale 

1. Sleep-wake cycle disturbance 

o 

o 

o 

o 

o. 
1. 

2. 

3. 

Not present 

Mild sleep continuity disturbance at night or occasional drowsiness during day 

Moderate disorganisation of sleep-wake cycle (e.g. falling asleep during 

conversations, napping during the day or several brief awakenings during the 

night with confusion I behavioural changes or very little nighttime sleep) 

Severe disruption of sleep-wake cycle (e.g. day-night reversal of sleep-wake 

cycle or severe circadian fragmentation with multiple periods of sleep and 

wakefulness or severe sleeplessness 

2. Perceptual disturbances and hallucinations 

o 

o 

o 

o 

o. 
1. 

2. 

3. 

Not present 

Mild perceptual disturbances (e.g. derealisation or depersonalisation, or 

patient unable to discriminate dreams from reality) 

lllusions present 

Hallucinations present 
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3. DeJusions 

o 

o 

o 

o 

O. 

1. 

3. 

4. 

Not present 

Mildly suspicious, hypervigilant, or preoccupied 

Unusual or overvalued ideation 

Delusional 

4. Lability of affect 

o 

o 

o 

o 

O. 

1. 

2. 

3. 

Not present 

Affect somewhat altered or incongruent to situation; changes over the course 

of hours; emotions are mostly under self-control 

Affect is often inappropriate to the situation and intermittently changes over 

the course of minutes; emotions are not consistently under self-control, though 

they respond to redirection by others. 

Severe and consistent disinhibition of emotions; affect changes rapidly, is 

inappropriate to context, and does not respond to redirection by others. 

5. Language 

o 

o 

o 

o 

O. 

1. 

2. 

3. 

Normal language 

Mild impairment including word-finding difficulty or problems with naming 

orftuency 

Moderate impairment including comprehension difficulties or deficits in 

meaningfulcommuncation 

Severe impairment including nonsensical semantic content, word salad, 

muteness, or severely reduced comprehension 

6. Thought process abnormalities 

o 

o 

o 

o 

O. 

1. 

2. 

3. 

Normal thought processes 

Tangential or circumstantial 

Associations loosely connected occasionally, but largely comprehensible 

Associations loosely connected most of the time 
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7. Motor agitation 

o 

o 

o 

o 

O. 

1. 

2. 

3. 

No restlessness or agitation 

Mild restlessness or gross motor movements or mild fidgetiness 

Moderate motor agitation including dramatic movements of the extremities, 

pacing, fidgeting, removing intravenous lines, etc. 

Severe motor agitation, such as combativeness or a need for restraints or 

seclusion 

8. Motor retardation 

o 

o 

o 

o 

O. 

1. 

2. 

3. 

No slowness of voluntary movements 

Mildly reduced frequency, spontaneity or speed of motor movements, to the 

degree that may interfere with the assessment 

Moderately reduced frequency, spontaneity or speed of motor movements to 

the degree that it interferes with participation in activities of self-care 

Severe motor retardation with few spontaneous movements 

9. Orientation 

o 

o 

o 

o 

O. 

1. 

2. 

3. 

Orientated to person, place and time 

Disorientated to time or to place but not both 

Disorientated to time and place 

Disorientated to person 

10. Attention 

Attention can be assessed during the interview (e.g. verbal perseverations, distractability, and 

difficulty with set shifting) and I or through the use of specific tests, e.g. digit span 

o 

o 

O. 

1. 

Alert and attentive 

Mildly distractible or mild difficulties sustaining attention, but able to refocus 

with cueing. On formal testing makes only minor errors and is not 

significantly slow in responses 
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o 2. 

o 3. 

Moderate inattention with difficulty focusing and sustaining attention. On 

formal testing, makes numerous errors and either requires prodding to focus or 

finish task 

Severe difficulty focusing and/or sustaining attention, with many incorrect or 

incomplete responses or inability to follow instructions. Distractible by other 

noises or events in the environment. 

11. Short-term memory 

Deftned as recall of infonnation (e.g. 3 items presented either verbally or visually) after a delay 

of 2 to 3 minutes 

o 

o 

o 

o 

O. 
1. 

2. 

3. 

Short-term memory intact 

Recalls 213 items; may recall 3rd after category cueing 

Recalls 113 items; may be able to recall other items after category cueing 

Recalls 0/3 items 

12. Long-term memory 

Can be assessed formally or through interviewing for recall of past personal infonnation. When 

formally tested, use averbal and 1 or visual modality for 3 items recalled after at least 5 minutes. 

o 

o 

o 

o 

O. 

1. 

2. 

3. 

No significant long-term memory deficits 

Recalls 213 items and/or has minor difficulty recalling details of other long­

term information 

Recalls 113 items and/or has moderate difficulty recalling other long-term 

information 

Recalls 0/3 items and/or has severe difficulty recalling other long-term 

infonnation 
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13. VJSUospatial ability 

Consider patient's difficulty navigating their way around environment. Test formally by drawing 

or copying a design. by arranging puzzle pieces etc. 

o 

o 

o 

o 

O. 

1. 

2. 

3. 

No impainnent 

Mild impainnent such that overall design and most details or pieces are 

correct; and/or little difficulty navigating in hislher surroundings 

Moderate impainnent with distorted appreciation of overall design and/or 

several errors of details or pieces; and/or needing repeated redirection to keep 

from getting lost 

Severe impainnent on formal testing; and/or repeated wandering or getting 

lost 

DRS-R-98 Optional Diagnostic Items 

These 3 items can be used to assist in the differentiation of delirium from other disorders for 

diagnostic and research pwposes. They are added to the severity score for the total scale score, 

but are NOT included in the severity score. 

14. Temporal onset of symptoms 

o 

o 

o 

o 

O. 

1. 

2. 

3. 

No significant change from usual or longstanding baseline behaviour 

Gradual onset of symptoms, occurring over a period of several weeks to a 

month 

Acute change in behaviour or personality occurring over days to a week 

Abrupt change in behaviour occurring over a period of several hours to a day 

15. Fluctuation of symptom severity 

Rate the waxing and waning of an individual or cluster of symptom(s) over the time frame being 

rated. 

o 

o 

O. 

1. 

No symptom fluctuation 

Symptom intensity fluctuates in severity over hours 
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o 2. Symptom intensity fluctuates in severity over minutes 

16. Physical disorder 

Rate the degree to which a physiological, medical, or pharmacological problem can be 

specifically attributed to have caused the symptoms being assessed. 

o 

o 

o 

O. 

1. 

2. 

None present or active 

Presence of any physical disorder that might affect mental state 

Drug, infection, metabolic disorder, eNS lesion or other medical problem that 

specifically can be implicated in causing the altered behaviour or mental state. 
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AppendixD 

Oxford Centre for Evidence-based Medicine Levels of Evidence 

(fherapyl.Prevention) 

Levella: 

Levellb: 

Levellc: 

Level2a: 

Level2b: 

Level2c: 

Level3a: 

Level3b: 

Level 4: 

LevelS: 

Systematic review of randomised controlled trials (with homogeneity*) 

Individual randomised controlled trial (with narrow Confidence Interval ) 

All or none § 

Systematic review (with homogeneity*) of cohort studies 

Individual cohort study (including low quality RCT; e.g., <80% follow-up) 

"Outcomes" Research; Ecological studies 

Systematic review (with homogeneity*) of case<ontrol studies 

Individual Case-Control Study 

Case-series (and poor quality cohort and case<ontrol studies §§ 

Expert opinion without explicit critical appraisal, or based on physiology, bench 

research or "first principles" 

Produced by Bob Phillips. Chris Ball, Dave Sackett. Doug Badenoch, Sharon Straus. Brian 

Haynes, Martin Dawes since November 1998. 
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Notes 

* By homogeneity we mean a systematic review that is free of worrisome variations 

(heterogeneity) in the directions and degrees of results between individual studies. Not 

all systematic reviews with statistically significant heterogeneity need be worrisome, 

and not all worrisome heterogeneity need be statistically significant. As noted above, 

studies displaying worrisome heterogeneity should be tagged with a "-" at the end of 

their designated level. 

§ Met when all patients died before the Rx became available, but some now survive on 

it; or when some patients died before the Rx became available, but none now die on it. 

Grades of Recommendation 

A: consistent level 1 studies 

B: consistent level 2 or 3 studies or extrapolations from level 1 studies 

c: level 4 studies or extrapolations from level 2 or 3 studies 

D: level 5 evidence or troublingly inconsistent or inconclusive studies of any level 

("Extrapolations" are where data is used in a situation which has potentially clinically important 

differences than the original study situation) 
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'\PJ>I'ooi.\ E Ca.., ser .... ' o.!l rlum KHt lne. &al. (lJKS),lJelirlum Ratin g &ale-R .. -i$ed. 9H (UKS· K.93), and Patdiatrk 
i\naesth"",1a 1C",~rgtrKi.' lJdlrlnm (PAF-lJ) """I. In 23 cbild~n a nd ad<>le$C:cn\.s dlaJ!no:w<l .. ith ddirlum (N"'ZJ) 

N. IJIIS !KO<"o lJKS$«I", lJKS·98· R lJKS·'1S·,K ORS-'18-R ORS-98·R PAElI-Kon 1'A£O _ •• 
In .... =.32: (no"x ",32; T\M.lII InIU '" Tntal (max ~ S.~.rily S • • ·.rily (nMU '" (m", '" 20: (max'" 20: 
nlls.si,,~ il.m< mi~ing ilems 46: mi",ng 46: missing (nw: ~ J9; 39: missulg ""'"'"E mil$i"8 
emill.d) -, h= IlonlS ,cored missing iI.nl< item' """cd i'.nlS ite"" ~Qfed 

• nlid",~y) omitted) mid",ay) omitled) mid,,'''Y) omitttd) midway 
% • • % % • • 

21/31 21f31 2Oi.n 21.5146 ''',' IS.St39 " " 
(65.5) (6505) (46.51 (47 .0) (39.0) (4(1.0) (70.0) (70.0) , ll/31 21132 "''' "'I" 14139 ''''' " " 
(65.5) (65.5) (43.5) (43.3) (36.0) ()6.0) (65.0) (65.0) , 1902 "m 18.116 18.116 1 213\1 1:lI39 m. , 
(39.5) (39.5) (39.0) 09.0) 01.0) (31.0) (37.5) (4(1.0) 

lIt32 21m 22131 29.SJ46 "'" 23 . .v.l9 " " 
(65.5) (65.5) (71.0) (64.0) (67.0) {W.OI (80.0) (80.0j , "'" "'" ,om 3{).SJ46 ",;e,' 2-4.5139 " " 
(7&.0) (78.0) (7.1.0) (66.5) (67.0) (63.0) m.o) (75.01 



Ap"",'dl~ E (C(lntl"~) c..... IM!rI",; t><:lIrlUIII R.,tIlS Stal~ mRS ). IHUriUS" ',-,Itlll S<101~ -1Il'\bed· 98 (IJMS·II·9II). aoct 
Pudlatrk An_I, .. IR Emerlttu«, IHll rI"," (rA f. IJ) IiCaIr In 2.1 child...", . ,,1.1 .dol_~n'" dJ"l:no.e<i .. [,h delirium IN_:J) 

N. URS _ .... I}IIS ""'3 .... ORS·Il"'" 1l1IS-91\.1I IlIIS· 98.11 1l1tS-1l8.11 j'AF.JJ_ PAED lOtOM' 
(mu ~J1; (m:u - 32; T04a' {nlU. Tala! (1113);,. s.."trily 8.:, -m IJ (II""''' (mu. .. 20; (1m>; '" 10; 
"~"mg ilem<; mi"ing i"m;o 4(;; miSling 46; mi .. i"i (nw;_ 39-. )9: nli .. las miosins "".sing 
","i'loo) ""'" j~"lJ iI"IIIuroml ""uing ilma itt ... IoCOI'ro ,- i\tlll!; K<lI'td 

• mid .... y) "'NUed) n,id ... "Y) omiucd) mid ... ·.,.) omiu .. dJ mid"''IJ 

• • • • • • • , 24111 24132 151:t1 29.~/46 '900 2..'.5139 " " 
05.0) (15.01 (6U) (M .O) (6.'1.5) ((,(I.S) (65.0) (65.01 

","n ""2 '3m 2"'" '''''' 23.5139 16 16 

(69.0) W,W) (61.5) (64.0) (63,S) (60.S) (30.0) (80.0) 

, ''''' ISm 11m 11!;/4(j liDO )BM " " 157.0) (SM) (46.0) (47.0) ,3<>SJ (40 0) (SS,O ) (SS 0) , 
""" 2M' """ ~ 1!jf4(j "". \4.!1139 " " (62.5) (62.5) '''''' (47.0) ,"-m (31.0) n5.0) (75.0) 

'" 17m Vol "''' 30.5146 ''''' 1A51)9 , 9 

(8(.5) (84.5) (61.0) (66.S) (64.0) (63.0) (4$.0) (~50) 
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Apl"'ndb E (ronllnUfdJ Caw .ma: l)rIiri"m Rating Seal. (ORS), Iklln"'" itallng Seal. - R.,isod· 9~ (URS· it ·9S), and 
I'aedbll'k IInaO$lhO$la J:mtrJttPtt lkUnwn (I'A.;U) scaJ~ In 2.1 ~hlldr." ... d adQ I~"ls diagn.-.l .. ·111, d .llrlum (N .. 2.I) 

No. 
IJRS ...... IlRS .c ..... lIRS-!I8·R DR.~.~R DRS·9I1- it IUlS·'S.R 1'IIIill$('on' 1'11.:1)...,_ 
(rna . .. 32: {O>I.\ =32: "(oIai ( max ~ Toeal (IIIIIJ; " ~ ... rll , ~,,"rhy (",,"" (_, =20: (Olll!!" 20; 
n,h"n, il~1llf, n';~in. iI~nll 46: mi"'n& 46: milo&in& (rna>. ",3'1. )9; """ing ,,';''';111 nHuing 
"milled) -" I~n .. ile"'" ..:.ud mi~", ;ltl,. .... ""'" '1<016 llC:n~ I<'vred 

• midw"y) <>milled) mid",,,y) u,mued) ~-) omi\Ied) mid ..... ay 

• • • • • • • 
" 21m 21m '''' 23.Y46 ." """ 

, , 
(65.5) (65.~) (52.0) (~I.O) (44.5) (4U) m .O) (35.01 

" 14132 141)2 16137 20.5146 <VJO 16.:;139 6 6 

(404.0) (4.oI.0) (.nO) (44.5) (40.0) (425) (:lO.O) (30.0) 

" """ 24m 19122 J1I46 121/ S 24139 " " 
"'~) 05.0) (86.0) (61 . .$) (SO.Q) (61.5) (80-01 (110.0) 

" 
,,1)2 "1)2 "OJ " .... '.J<) 22SJ39 J 2116 " 
(11.01 (73.01 (65.0) (62.0) (60 0) (SS.OJ m.(l) (70.0) 

" 28132 2&'32 """ "' .. 2JlJ9 1J/J9 12116 " (87.5) (gUJ (M.O) (6S.0) ,.om (56.5) (75.0) (70,0) 
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Appelldb .; (fVnll.nuntl ~~, 1)dlrium Ib~i ... Scale (ORS). OeUrium Ralln~ s.,ale - lI.f,'IOfd- \III (OHS· II. ·'J~). and 
l"'fO;Il.tric Anaoslltala .::me~n~ l><iirl", .. (l'A.: 1)) tnIo I"ll dIlld re .. a nd . d,,!<:Kr llts dl~):lIoso:d " 'l lJo ddlnllOl' IN.U) 

No. 
l)M,S sc-on IlKS N'(IC"r DII.S-98-11. DIlS·n-1l. URS-98-11. I>RS-98- 11. I'AI': I) twA I'A Ell "'" rr 
(~ -J2; (TN..'< .;32: Tot..J (nllx .. Toclll (ma~ . S." erl ~,. Se.·tri~,. (TN..'< *' (~x . 20: (mu - 20; 
'nio.sinl i~OI. on;",ng ilen .. 46: .n' .. ,ng 46: "';~I;ns (mn _ 39: 39; mi.wng onil$.ng mu...in, 
omiuC'd) """" i t~n .. ItcOl .. I<<;<<d mi"ln, ilems ilen>, iCOfM ,\cnll. itcma lltUed 

• midway) ollliued) mldw.y) omi ll ed) midway) omillroj rnKho. .. y 

• • • • • • • 
" "". 2m, '"'' 2OS/46 1110'18 "','" 11116 " 

(71.5) (69.11J 160.0) (45.0) (55.5) (~2.~) ((01;1.0) (65.0) 

" 22m 22m "'" "'" ISm , .. m " " 
(6\l.0) (69.0) (68.0) (63.0) (67.0) (61.5) (80.0) (SO.O) 

IS "'" 23m "'" " .. " """ 24.5139 12 12 

.".01 C72.0} (67.5) ,,, " (670) (63.0) (60.0) 160.0) 

" 19m '902 "'" 23.5/ 46 11136 I&Yl9 7Il6 • 
"." ~59.5) 1$1.01 1'1 .0) 147.0) (47.5) (44.0\ (45.0) 

" "m 2.'!1.l2 "'" "'''' 19119 19/39 " " (78.0 ) (i8.0) (S/i,5) (Y.. ~.) (41..5) (4I.S) (~)'O) (50.0) 
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-'l'lH'ndl. E (eoo'lin ued) ('aSCI -'C!i' l)dh'!un, ROllin" SnI~ ( DRS ). Ddh1un, MaU"II: Saolt - R .. isN· \Ill (IIMs.. M.9tI). .m! 
l'w<'tIiwlrk A"a."llo .. la E"'H'1ltlll:t Dnir!un' (l'A W ) ~t In 1.\ mUd rtl' ..... • dol_1s dlagn<$'d "i .... dr!Jriun, fN_l.!) 

N. DRS"""" IIMS ~rurt [)RS·'I8·M DRS·9S·R OMS· 911-R DRS-98-M r AEj) I«We l'A lm~ 
( .... u"'n; (mall =32; Tlllal (max .. Total (max . St.'rri1r .sc.-toily (n ..... = (IIW =20; {1I1loJl _ 2D: 
"".";n8 ilnTl5 nmSIPI·1enll 46: , .. l1lOn, 46; mi.si", (nIH " 39; 39;~n2 nijwn~ miN,nK 

~,"'" """" iicmll items .c«<d nol$\ln¥ item. il(,,", ",,,,cd il<:nl!l 1ieINIICom.i 

• midwlY) mU lled) midway) " " "lied) n,jdway) omi ll<'<l ) modway 

• • • • • • • 
" 11132 11m 1710&0 '''''' 11m 14139 00 " (53.0) (~30) (42.5) (O.5) (33.5) (J6.0) (SOO) (50.0) 

" "m "m "'" ,.,,' 22m ",,, 12116 " 
(81.0) (~ 1.0) (82.0) (UO) (11.5) (72.0) OS 0) em" 
27/32 27(32 "'" "''' 17127 "'" 1 1116 n 
(S,U) ($4 .5 ) (68.0) (6~ 0) (HO) (59.0) (69.0) (65_0) 

Mean U2 ,,. 'U " " 20.2 ,).5 '" 
(, U ) (69.1) (59.6 ) (5605) (54.0) (51.7) (62..6) (61 .7) 

390 



Appt...:ll1 r Dtlltiuln Railn!: Snit (DRS) ""ores In II. non·dtlltiou< child ~nd "dol_tnl (I5)'( hjalry oulpallftll S;omplf (I'o'" lS ) 

, -' , , , , • , " " " " " " " " " " " " " '-' " " 
I T<mpOfai M.'CI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2 r~n..,p!) 0 0 , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3 HallllCinotions 0 0 , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

4 OclU!ioo.I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

!\1'lI)"cl>omoIor , , -' 0 , , 0 

6 Cognu,,'C' 0 , 2 , 0 2 , , , 0 0 0 , 
7 Pbyolcal 2 0 0 , 0 0 0 0 , , , , , 0 0 0 0 , 0 0 0 0 

S 51<,.,,.. • .-01<<: 0 0 , 0 , 0 , 0 0 0 0 0 0 0 0 0 0 0 

9 Mood lallib,y 0 0 0 0 2 , 0 , 2 0 0 , 
10 Variability 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 
T~' 

, , " " -' , , , -' , , • , , , , , • • -' , , , 

'" 



Apl"'ndi~ G Delirium Rolillg !';.,ak·Rrviscd·98 (DRS-R-98) sror .. ln a " ,,"-rl~lirious ~hi l" and ad"lrsert,1 p"ydllalry 001",,11.11' 

."mple / N=2S I 

, , , • , , , , , " " U " " " " " '" " '" " " " " " 
Slttp- <I <I <I <I <I <I <I <I <I <I <I <I , 
.. " , P<Tccl"ual " 

, , <I <I <I <I <I , <I , 
" <I <I , , , , 0 , <I , <I <I " , ~lu,i"ns " <I <I <I <I <I <I , <I <I <I , 

" <I <I <I <I <I <I , <I <I <I <I , 
• Afftt, , <I , <I , , , , <I <I , 

Jal)/Iily , l..anguare , <I , , , , , <I " " 
, 

" """"" <I " 
, , , , , " , , <I <I , , 

" 
, , , <I <I <I " , A~ila1ion , , , , <I , <I <I , , <I <I 



/I. PI~ndL~ G (",nllnll.d! n.llrium RaUng ScaIr- Re.'liofd·98 (IHtS·R·98) ""or .. In a no,,·d.llrIDllS d"ld and 3dolesl'Onl 

Jl.<yrni~lry OIIlpali.nl saml,l. (N=1S1 

, J , , , , • • " " " OJ " " " " '" " " " " ~, " " 
• 0 0 0 , 0 0 0 , 0 0 <> 0 0 , 0 0 0 0 0 0 0 

R~l.,dldi"n , Oriernalion 0 0 0 0 0 0 0 0 0 Q Q 0 0 0 0 0 0 0 0 0 0 

I 0 A(l~"tio" 0 , , , 2 0 , , I , 0 , 0 2 

II STM 0 0 0 0 0 0 0 Q Q 0 , 0 0 0 Q Q 0 0 0 0 

11 LIN " " " 0 " 0 " 0 0 0 " 0 " 0 0 0 0 0 0 " 0 " " 0 

OJ 0 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 

Vi~~""'P .. ial 
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Appbodl. (; \(OOrllllltd) IIl'1lri"'" Ralln, S<-a1f-R(~lwd·'JS iDRSoR·91Il 5('<H"(S In a non-dr.JIn...u .• child and adol""",~nl 

""dllal')" QUlp.titn! :uomple (N" Z5) 

, , , , • , • • " " U " " " .. " " " W " " II " " 
S~'Mt)' • , • • , , • , , • , , • , " , , 

" 
, , , , , 6 

14 Te.npo<:a1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -" 0 0 0 0 0 0 0 0 0 0 0 0 , 
FlIKrwU<Jn 

16 1'hy.fical , 0 0 , 0 0 0 0 , , , , , 2 0 0 0 2 0 0 0 0 

T." • • " " 
, , • , , " • • • • " , • " 

, 
" 

, , , , 



III'JIf'lIdix II I ·~tdlalrk '\naf!ill~ F..n'~n"" I)el.lrium (l',\E:D) KJM .... 'Oleoi" a non-d~riooo< ~hUd and .... 01_1 

p.)'~hlalry OIIlplOll ... 1 oample (N~1S) 

, , • , • 7 8 , 10 " " " " " " " " " " " " " " " 
I Eye<:oo l;,cI , , , , , , , , , , , , , • , , 0 

2 Actions 0 , , , 0 0 

pu'I"ISCful 

~ Aw~.c,,( , 0 , 0 0 0 0 

lurruund l"P 

4 R~' IC$I , , 0 , , 0 0 , , 0 , 0 0 , , 0 0 0 , 
S Inc<Pn$OIabie 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 7 , • , • 7 • , , • 7 , , , • • , , , , • , , , • 

'" 



AI'P"IIt1h I. ,\j~orillll n for Ilu' lrC:lImCIlI 
or jlnedJ:lI rk lIell d um ~ UELIIU UJ\I 

1 1 
I'rOlidt ~urponh'e CuI'.' 8mJ En,.iru"n"'DIaI n ... nab",,,,,,nl 
l' .... ' -rnc ~<NIIllt1tall"R< 

Ph)'skn' 
Mainuin h)'dr~lion Op:1 m'~~ 1.",·1 d S"1l$Of)' (p:1Itkularly 
!\'utr;tion~1 W)'f'M lig~l ~IHI "",nil) and so.;ial s.ti llllll:u'on 
~ lobili<a1i()l1 Orient,ng co.cs 
Sl,,., ww,J<.I ~"d Inlr.WI>OO< Fa",il;" r lOy', tmn,ilion,,1 obj.ct', 
can" ula Care rtllmcNc, 
AI',)i,1 ph}~ ,c'" "''' ' ''lilll, Sodril 
Allcrnptl" ""nl):,li5<' <leer-wake Sloff ~ p,ychocdll\Ml ion , consis.t~n':}', 

cyde J"lt.~n l ",alily lC5l;II& and re-
""', ... :Il'"n. \I,ff a.ti"ily .\cbcduling 
C=r-gi,-e", ~ • . '(>1",'"11,-,,1 "nd 

Rcm;.><ion..,( deliriu m ",hh rea'~Ul= "'hen: appropriate. 

en'I,(",melllal m31lllgCI111!nl 
.. /. <cve"",1 Of an\::Ii('orol k~1 (>( 

p"""pil'''~~) "odin.-
pre<.1i 'po-lmi f ocwn 

Oil 
An)' (,( 

PH"" or only [larl,l\I 
M"ri:ed "~ llnll"n Qf' att<C'<$;'XO ""P""'" to 
Safely h"""d 10 lhe",seh-cs "" ~nvI'Qt\fn"n(~1 '" Qlhm (inrl"d,~ \\a.1T) m:magc"",m 
Marh'<.l J"lfl'" 
Sigllmc:rnl r-srChOlic <)'IIIJlIQJnI. 
Signi/icalfl ;merfen-n"" wllh 
rreaurI('lIlor ,<"IUlbilil"""" QI' """00' 
medic"1 c·"llllil'.-" 
S'J;IIi(konl i,,(crfer':ncc ",ilh 
~apacil) to I't: In"ohcd i" 1n:3C"""'!' 
relaloo J~i>iOll· n~,k;IIg (01,1"1 .\!\' I) ,\ ,'l! 
cl\,I,h-en a<>J Joole>o:en"l 

I 

Co",iJ<,- (li,"II vf 
Alllip»dl"'", 'lL"''''.,;..., 

1 
~nr.,f:ll ro,,,~ of .J",ini'~ ·"I1"" A' ,iI,bk 
L"" "".",,~ rh)',~'",; ,II"" .. 
I""" "" ' .. ~ a"l:I l ..... '" .g~,<"i"" 
A~l"'~ of 'i~~dk'nl <ar~i ... ,..- I"'II«\X; 
in1('.i'm<'nl 
1',,,,,.,,,, EI'SE·, 

1 
Ri~lI""ridu"< 

I 
j 1 

[demiry po;tIonli ,,1 [dcnlif~' lOOdinuhk 
pl ... dp'lan1(s) pn'tl islJ'O'ing factors 

e.g. prirrUIy careg,vt'r 
flillory. phY$kal M,iely Of absence. 
~xaminalion 

rreopo''''; ", "",iely in d,jjd 
Selected 13bo<~rory 
invesligalions 

j R~,'icw pre,;..;ribcd 
",oJ i"," ion. and dru~ 0),1\'<'1 or M..,lior.te 
inlera..'liom "",disposing facl'-"" 

wh~re poss,ble 

1 1 
No pf«"ipil:lnl (.J I'otenli~l 
i<knurlOJ p,.....;pilanl(.) 

IdellU ncd 

l't>tenll.1 P!"clpiWnl(s) i\>lelll'31 precipit(lJlrJl) 
"'hull)' ifT"vers,hk or am"n~bk 10 re"'r$al 
ooly paniaJlr ",ve"Il>le '" ~meliorallon in lhe 
in !he ,bon l.-rm _.M 

j 
/\>or or only par!1~1 Rewr~1 or ;lmdIOf(l(i!ln 
1"" I"'nst" 10 (l,,'e,~ "r !If idomili.d JIf,,,ip'!(InlM 
all",lior;llion of [XlIellliaJ resull. in (>'mj~ion QI' 
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