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CHAPTER 1: INTRODUCTION

Aim and objectives of the research project

1.  To determine the mode of death in children who died in the Paediatric Intensive Care Unit
(PICU) at Red Cross War Memorial Children’s Hospital (RCWMCH) between the 1% of January
2013 and the 31% of December 2017.

2. To describe the characteristics of children who died in the PICU at RCWMCH and to
evaluate mortality trends over the 5-year study period.

3. To describe the epidemiology of death in the PICU over the 5-year period.

4. To establish the proportion of hospitalized children that die in PICU.

BACKGROUND

Modern medical therapies and technologies have advanced rapidly over the last decade. These
improvements have led to a dramatic decrease in childhood mortality in well-resourced countries,
despite the severity of illness in hospitalised children having increased (1, 2). Unfortunately,
modern technology can also be used beyond a point where it improves outcome or preserves
quality of life and can then therefore also prolong suffering (3, 4). There is a concern that the
declining mortality rate observed in children is being accompanied by a rising disability rate and
that children who previously would have died early because of treatment failure, now die after a

prolonged hospital admission (5, 6).

Intensivists need to constantly evaluate the appropriateness of life-sustaining therapy in patients
who are not responding to specific interventions. End-of-life care and planning is an integral part

of paediatric intensive care medicine (2).
AIM AND OBJECTIVES OF THE REVIEW OF LITERATURE

The literature review focused on deaths occurring in the PICU. The main objectives were to review
the epidemiology and characteristics of children who died in PICUs worldwide, with a specific

focus on the mode of death.
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METHODOLOGY

A structured literature review was conducted using PUBMED (www.ncbi.nlm.nih.gov) and

Google search engines. The search was limited to human studies in English language and age
limitation was customized from birth to 18 years of age. All research designs and review articles
were included. Abstracts from the articles were reviewed and were only included if the full articles
were available. Reference lists and related citations of identified articles were scanned for other
relevant literature and if found to be relevant these were included. There was some overlap

between the different searches.

The following search terms were used:

Search 1: “intensive care unit AND mortality AND end-of-life AND pediatrics” = ("intensive
care units"[MeSH Terms] AND ("mortality"[MeSH Terms]) AND end-of-life[All Fields] AND
("paediatrics"[All Fields] OR "pediatrics"[MeSH Terms] OR "pediatrics"[All Fields]) AND
("humans"[MeSH Terms] AND ("infant"[MeSH Terms] OR "child"[MeSH Terms] OR
"adolescent"[MeSH Terms]))

Search 2: “modes of death AND pediatrics” = (modes[All Fields] AND ("death"[MeSH Terms]
OR "death"[All Fields])) AND ("paediatrics"[All Fields] OR "pediatrics"[MeSH Terms] OR
"pediatrics"[All Fields]) AND ("humans"[MeSH Terms] AND ("infant"[MeSH Terms] OR
"child"[MeSH Terms] OR "adolescent"[MeSH Terms]))

Search 3: “mortality AND intensive care unit AND South Africa” = ("mortality"[All Fields] OR
"mortality"[MeSH Terms]) AND ("intensive care units"[MeSH Terms] OR ("intensive"[All
Fields] AND "care"[All Fields] AND "units"[All Fields]) OR "intensive care units"[All Fields]
OR ("intensive"[All Fields] AND "care"[All Fields] AND "unit"[All Fields]) AND ("south
africa"[MeSH Terms] OR "south africa"[All Fields]) AND ("humans"[MeSH Terms] AND
("infant"[MeSH Terms] OR "child"[MeSH Terms] OR "adolescent"[MeSH Terms]))

Search 4: “death AND end-of-life” = ("death"[MeSH Terms] OR "death"[All Fields]) AND end-
of-life[All Fields] AND "humans"[MeSH Terms] AND ("infant"[MeSH Terms] OR
"child"[MeSH Terms] OR "adolescent"[MeSH Terms]))
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The following articles were excluded:

1. Studies that described mortality and mode of death in neonatal intensive care units.

2. Studies that focused on deaths in the paediatric intensive care unit due to a specific disease,
like pneumonia.

3.  Studies from a focused, single discipline paediatric intensive care unit, for example
neurosurgical, post-operative cardiac unit, trauma, burns or oncology units.

4.  Studies from mixed adult and paediatric intensive care units.

Mode of death (Table 1)

The mode of death is defined as the manner or way of dying. Previous reports divided the mode

of death into the following categories (Table 1):

1.  Death after limitation of life sustaining treatment (LLST), including a do-not-resuscitate
(DNR) order

2. Death after withdrawal of life sustaining treatment (WLST)

3. Failed cardiopulmonary resuscitation (CPR) or

4.  Brain death (BD).

Most reports have grouped withdrawal and limitation of life-sustaining treatment (LLST) together
(3,4, 7-15). Some reports have an additional category for DNR (3,4, 7, 8, 11, 12, 14-16) and one
had a category for terminal organ failure (TOF) (Table 1) (8).

The mode of death, end-of-life decision-making and family involvement varies greatly between
countries (3). Recent publications report the rate of Paediatric Intensive Care Unit (PICU) deaths
after withdrawing or withholding LST to range between 15-75% (2, 8, 14, 16). Active WLST and
LLST was found to be the most common mode of death in patients from North America, Europe,
United Kingdom, Australia, Canada and Pakistan (Table 1). In some South American countries,
failed CPR was still found to be the most common mode of death, attributable in part to differing

ethical attitudes amongst both families and physicians across the world (7, 9).

End-of-life treatment in children is complex and involves ethical and legal considerations (10).
The decision makers do not only have to make a decision based on the best interest of the patient,
but also need to consider the families’ interests and wishes. In the South African context, the

ethical principle of distributive justice — doing the best for the most within resource constraints -

10
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comes into play. With limited available PICU resources, more specific attention and resource
utilization may need to be focused on other patients with better prognoses, especially those
awaiting major elective surgery (2, 17, 18). In South Africa there is a wide variety of cultures and
religions, and these different beliefs and traditions need to be respected and considered in the end-

of-life care of all patients.

There is no published information on the mode of death in South African PICUs, therefore we set
out to document this within our PICU. The PICU at Red Cross War Memorial Children’s Hospital
(RCWMCH) has a mortality rate that is lower than described in some other low and middle income
countries and on par with PICU’s in some high income countries, when using standardized

Paediatric Index of Mortality scoring systems (PIMS 2 or 3) (19-22).

11
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Table 1: Publications on Modes of Death in PICU

Lower Middle-income countries

Article Year Location Failed Withdrawal | Limitation of DNR as Terminal Brain death
resuscitation of LST LST including separate organ
(DNR) order outcome failure
Siddiquietal | 2007 - 2012 Pakistan 28.2% (70) 22.6% (56) 41.1% (102) - 8.1% (20) -
4

Upper Middle-income countries (South American countries)

Kipper et al 1988 - 2000 Brazil 73.5% (374) 18.1% (92) - - 8.4% (43) -
)

Althabe etal | 2000 - 2001 Argentina 52% (232) 20% (92%) 16% (72) - 11% (52) -
(7

12
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High-income countries (Include European, Australia, New Zealand and North-American countries)

Article Year Location Failed Withdrawal | Limitation of DNR as Terminal Brain death
resuscitation of LST LST including separate organ
(DNR) order outcome failure
Moore et al 2006 Australia 19% (5) 56% (15) 19% (5) - 7% (2) -
3)
Moynihanet | 2006 -2016 New Zealand and 21% 51% 12% - - 16%
al (22) Australia
Garros et al 1995 - 1996 Canada 27.3% (27) 39.4% (33) 20.2% (20) - 13.1% (13) -
(1)
Fontanaetal | 2008 - 2010 Canada 6% (4) 81% (55) - - 13% (9) -
(10)
Martinot etal | 1993 - 1994 France 26% (24) 27% (25) 27% (25) - 20% (18) -

(23)

13
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Article Year Location Failed Withdrawal | Limitation of DNR as Terminal Brain death
resuscitation of LST LST including separate organ
(DNR) order outcome failure
Ten Berge et | 2000 - 2005 Netherlands 18.4% (16) 27.6% (24) 4.6% (4) 26.4% (23) 23% (20) -
al (8)
Launes et al 2001 - 2008 Spain - 19.6% (61) 9.6% (30) 2% (6) - 26.4% (82)
(16)
Sands et al 1997 - 2007 United Kingdom 10.8% (22) 54.9% (112) 9.8% (20) - - 24.5% (50)
(18)
Vernon et al 1993 United States 19% (57) 32% (95) 26% (78) - 23% (70) -
(14)
Zawistowski 1997 - 2001 United States 16% (20) 40% (50) 25% (31) - 19% (24) -
etal (12)
Burns et al 2010 - 2011 United States 14% (26) 70% (133) - - 16% (30)
(13)
Keele et al 2011 - 2013 United States 19.3% (53) 51.3% (141) 16.7% (46) - - 12.7% (35)
(24)

DNR = Do-not-resuscitate
LST = Life sustaining therapy
LLST = Limitation of life sustaining therapy

PICU = Paediatric intensive care unit

14
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Characteristics of patients who die in PICU (Table 2)

It is inevitable that some children admitted to PICU will die. Publications show that a greater
proportion of hospitalized children die in an intensive care environment than in general wards.
Ramnarayan et al showed an increase in the proportions of death occurring in ICU from 80.1% in
1997 to 90.6% in 2003 compared to hospital admissions outside of the ICU setting (1, 10, 16).
Previous work done at RCWMCH, during the HIV epidemic when there was no access to ARV’s,
showed that 37% of hospital deaths occurred in the PICU and 36% in the medical wards (25).

Table 2 summarises the published literature describing the characteristics of children who die in

PICUs across the world.

Age

The median age at death in the reviewed studies varied between 9 and 70 months. Younger age
groups were more likely to die from failed CPR, whereas withdrawal or limitation of LST were
more likely to be the mode of death in older children. Most of these studies were done in high
income countries but some of them were from upper-middle income economies, which might be

more applicable to the South African patient profile (3, 7, 8).
Gender

Most reports on in-hospital deaths from South Africa and the rest of the world, suggest a slightly
higher mortality in males, at 52-60% (4, 8, 9, 12, 13, 19, 22, 26, 27). In contrast to these reports,
a study previously conducted at RCWMCH found that a female patient admitted to hospital was
14% more likely to die than a male counterpart (25).

Source of admission

PICUs from high income countries admit more than two thirds of their patients from other referral
hospitals and from wards within the hospital (3, 7, 8, 22). There is also one study from a low-
income country, Mozambique, that described similar findings (32). Previous data from RCWMCH
PICU suggests that 32-41% of admissions are elective surgical cases (17). This is much higher
than described in units from upper-middle and high income countries, where only 4-19% of
admissions were from theatre (3, 7, 8, 13). The predicted mortality for elective patients is likely

to be substantially lower than for emergency admissions (17, 19).

15
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At RCWMCH implementation of high flow nasal cannula (HFNC) and non-invasive continuous
positive airways pressure (CPAP) therapy in the medical wards at RCWMCH appears to have
made a huge difference to the number of children referred from the emergency department and
medical wards for invasive ventilation (17). This may impact the amount of admissions to the
PICU for respiratory failure, but may also increase the predicted mortality of the cases referred to

PICU as the patients admitted to the PICU with respiratory failure are likely to be sicker.

Underlying complex chronic conditions (CCC)

PICU resources and services need to be used in the best possible way. Policies previously
developed by the PICU at RCWMCH, when the unit was under immense pressure for beds,
suggested that preference should be given to children who have a condition that is amendable to
therapy, preferably with a relatively short anticipated PICU stay (17). However with advances in
medical care, children with complex chronic conditions (CCC) who previously might have had a
very limited medium term prognosis, are now surviving acute intercurrent illnesses with a

reasonable prognosis. Admission policies have adapted to this changing patient profile (4, 10, 35).

A systematic literature review done in Australia by Moore et al reported that 45-81% of patients
who died in PICU had an underlying chronic disease. Several of the studies included in the review
found that withdrawal or limitation of treatment was more likely in patients with underlying
chronic conditions (3). A study from a low resourced unit in Ethiopia also suggested that children

with underlying comorbid conditions were ten times more likely to die (28).

We set out to investigate the proportion of children with underlying CCC who are dying in our

PICU and to compare this to reports from other centers.

Conditions associated with death

The main cause of death at RCWMCH was previously reported under the category of infectious
diseases (25, 29, 30). This is different from high income countries where the two most common
conditions associated with death were respiratory failure and underlying congenital malformations
(1). The above analysis from RCWMCH was done in 2003, whilst a more recent review at
RCWMCH found that the most common cause of death was still pneumonia and diarrhoea (30).
A report from the Child Healthcare Problem Identification Programme (Child PIP) recorded deaths
in South African hospitals for 2012/2013. This report confirmed that pneumonia was still the

16
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primary cause of death for children in SA, responsible for 19.4 % of all deaths, followed by acute
diarrhoea with hypovolaemic shock and sepsis (17.2%) (29).

Length of PICU stay (LOS)

Most paediatric deaths have been reported to occur within the first 24 hours of admission to
hospital (29). More children die from failed resuscitation during the first three days of PICU
admission (22). Althabe and Kipper et al both reported that one third of deaths occurred on day
one of admission (7,9). Children who died after 14 days in PICU were more likely to die from
limitation or withdrawal of life support (7, 9). The mean length of stay for children admitted to
PICU before death has been reported to range from three to five days (Table 2).

Nupen et al recently studied long-stay patients at RCWMCH PICU. Only 4.8% of patients
admitted to the PICU were defined as long-stay patients (LOS>19days). This small group of
patients used almost a third of the available PICU bed-days, had a much higher mortality than
short-stay patients (29.6% vs. 12% respectively) and consumed a disproportional amount of PICU

resources (20).

17
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Table 2: Published articles on characteristics of deaths in PICU

Low Income Countries

Location Article Mortality Median | Gender | Source of admission | Most common | Median LOS| Comorbid | Postoperative
Total Year of rate % (n) age  of | (Male) cause of death
admissions | publication death
(months)
Ethiopia Haftu (28) 8.5% (34) - - - Multiorgan failure | - - -
(400) 42.9%
2015
Mozambique | Punchak (32) | 25 % (242) 24 - ER 25% (60) Sepsis 59% - - -
(n=987)
2018 In-patient ~ ward/OR
13% (32)
Another facility 58%
(140)
Lower-middle Income Countries
Nigeria Embu (31) 36.1 (109) - 59% OR 51.7% - 5.5 days - 51.7%
(n=302) (179)
2011 Trauma 31.6%
Pakistan Siddiqui (4) | 12.9% (248) | 34 60.5% ER 57.7% Sepsis (17.3%) - 39.5% (98) | -
(n=1919) 2015 (150) In-patient ward 37.1%

OR 5.2%

18
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Upper-middle income countries

Location Article Mortality Median | Gender | Source of admission | Most common | Median Comorbid | Postoperative
Total Year of rate % (n) age of | (Male) cause of death LOS
admissions | publication death
(months)

Brazil Kipper (9) 9.2% (575) 11 55% - Infectious disease | 4 days - -
(n=6233) (278) 35%

2005
Brazil Piva (33) - 52 54% - Shock 59% 12.1 days - -
(n=428) (234)

2010
South Africa | Ballot (19) 16.2% (86) - - - - 3 days - -
(n=529) 2016
Turkey Ayar (34) 18.02% (394) | 70 61.7% - Respiratory 5 days - -
(2187) (243) disease 24.5 %

2019

19




MH Wege WGXMARO01

- Why, how and when do children die in a PICU in SA -

High income countries

Location Article Year | Mortality Median | Gender | Source of admission | Most common | Median Comorbid | Postoperative
Total of rate % (n) age of | (Male) cause of death LOS
admissions | publication death
(months)

France Martinot (15) | 13% (92) 9 - - Respiratory 4 days 45% -
(n=712) Failure 21.7%

1998
Argentina Althabe (7) 7.2 % (457) 17 53% - Respiratory failure | 3 days 65% (290) | 20% (90)
(n=6358) 33% (147)

2003
Canada Garros (11) 7.3% (99) 9 56% - Cardiac  disease | 5 days - -
(n=1458) (56) 46.5%

2003
Netherlands | Ten  Berge | 4.4 % (87) 26 56% ER 28% Congenital 4 days - 10 % (9)
(n=1995) (®) (49) malformations

In-patient ward 23% 22%
2006

OR 10%

Another facility 39%

20
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Location Article Mortality Median | Gender | Source of admission | Most common | Median Comorbid | Postoperative
Total Year of | rate % (n) age of | (Male) cause of death LOS
admissions | publication death
(months)
Australia Moore (3) 2.6% (27) 30 - ER 15% Respiratory failure | 3.5 days 63% (17) 15%
(n=1036) (33%)
2008 In-patient ward 33%
OR 19%
Another facility 26%
United Sands (18) 5.1% (204) 37 58% ER 21% (43) Infections 19.6% | 2 days - -
Kingdom (118)
(UK) 2009 In-patient ward 26% | Injury/Poisonings
(n=4034) (54) 19.6%
OR 4% (8)
Another facility 49%
99)
Spain Launes (16) | 4.5% (311) 9 - - Respiratory failure | - 88% -
(n=6511)
2011
Canada Fontana (10) | - 58 - - Congenital - 58% -
(n=68) malformations
2013 29%

21
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(667)
ER 22.7% (606)

OR 13% (348)

Location Article Mortality Median | Gender | Source of admission | Most common | Median Comorbid | Postoperative
Total Year of | rate % (n) age of | (Male) cause of death LOS
admissions | publication death
(months)

USA Burns (13) 2.4% (227) 25 55% - Multiorgan failure | 5.7 days 63% 30% (16)
(n=9516)

2014
USA Meert (35) 2.7% (275) 24 52% - Respiratory failure | - 72% (199) | -
(n=10078) 29%

2015
Japan Suzuki (36) | 3.3% (62) 24 52% - Congenital heart 8.5 days - 18% (11)
(n=1894) (32) disease 31%

2018
Saudi Arabia | Thabet (37) 8.6% (108) 24 55.2% - Respiratory 34.2% | 4 days - -
(1254)

2018
New Zealand | Moynihan 2.6% (2672) | 15 56.8% Another facility 39.3% | - 3.4 days - -
and Australia | (22) (1517) (1051)
(103 367)

2019 In-patient ward 25%

ER = Emergency room
LOS = Length of stay
OR = Operation room
PICU = Paediatric intensive care unit

22
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PICU at RCWMCH

The population of children living in the Western Cape has increased by 21% (38) between 2002
and 2017. In 2014 Statistics South Africa reported that the Western Cape Province’s population
consisted of about 1.8 million children and approximately 930 000 of these children resided in the
Cape Town Metropol (39).

Although the PICU in RCWMCH is located in an upper middle-income country with an estimated
under-five mortality rate (USMR) of 41-44 deaths per 1 000 live births, the USMR for the Cape
Town Metro district referring to RCWMCH was recently found to be 18 per 1 000 live births (26,
40). The mortality rate of the RCWMCH PICU declined from 9% in 2010 to 6% in 2015, which
is much lower than the mortality rate for PICUs in the rest of Africa (17, 19, 28, 31). This is still
significantly higher than some high-income countries, where mortality rates of 2.4-5.5% has been
reported (1, 8, 18, 22, 35, 36). A more recent review of admission and mortality trends for a 10
year period at RCWMCH showed a 16% increase in PICU admissions, with an overall decrease

in in-hospital mortality (30).

The PICU beds available for the Western Cape province include 22 beds at RCWMCH; 10-12
PICU beds in another tertiary facility in Cape Town and a few isolated PICU beds within the
private health sector to serve the rapidly growing Western Cape paediatric population. In 2013,
the RCWMCH PICU had a bed occupancy that was greater than 97%. High demand for PICU
beds led to the development of a PICU admission protocol to optimize the utilization of the limited
resources available in the Western Cape (17). With this high demand for PICU beds, long-stay
patients can potentially limit resources available to children with more reversible conditions (20).
This makes the limitation of specific interventions and withdrawal of LST in children with

underlying lethal conditions and for those with potential poor outcome inevitable.

The Critical Care Society of Southern Africa published a consensus guideline in 2019 on ICU
triage and rationing. This document aims to support and guide clinicians in the South African
critical care context in making complex clinical and ethical patient decisions. It provides a triage
policy to ensure that patients with a very high likelihood of benefitting from ICU are prioritised
for admission, where resources are constrained. This document echoes the importance of having
a triage system in place that is fair, consistent, efficient and maintains a high quality of intensive

care with the best utilisation of available resources (41).

23
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End-of-life decision making: Limitation of life-sustaining treatment

The decision on when and how to limit or withdraw certain treatments at RCWMCH is a complex
process that does not follow a standardised protocol, owing to the recognition that all patients and
their circumstances are different. We follow the Royal College of Paediatrics’ guidelines (42),
individualized to family needs, as appropriate to a culturally and spiritually diverse population.
For the more complex cases where brain death is not the reason for withdrawal of LST, multi-
disciplinary team members are involved in the discussions and decisions around how, where and

when LST should be limited or withdrawn.

The Royal College of Paediatrics described three sets of circumstances where limitation of LST
might be ethically permissible (42). They described situations where life-sustaining treatment may
no longer be of overall benefit and to continue LST might not be in the best interest of the child.
This document forms a solid framework of when withdrawal or limitation of LST should be

considered.

1. When life is limited in quantity:
- Brain stem death
- Imminent death, where physiological deterioration is occurring irrespective of
treatment
- Inevitable death, where death is not immediately imminent but will follow and
prolongation of life by LST confers no overall benefit
2. When life is limited in quality
- Burdens of treatments, where treatments produce pain and suffering that outweigh
any potential or actual benefits
- Burdens of the child’s underlying condition. The pain and distress from the child’s
underlying condition in itself overcome any potential or actual benefits in sustaining
life
- Lack of ability to benefit; the severity of the child’s condition is such that it is
difficult or impossible for them to benefit from continued life.
3. Informed competent refusal of treatment
The older child with extensive experience of their illness may repeatedly and

competently consent to the limitation of LST (41).
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A Palliative Care team has become more active at RCWMCH over the last five years. Their
involvement helps with end-of-life decision making for children with complex chronic

conditions and life-limiting illnesses.

CONCLUSION AND MOTIVATION FOR THE STUDY

In a critical care unit where treatment is complex, high risk and expensive, it is paramount to
review and understand the characteristics of patients who die in the unit in order to improve
services and outcomes for critically ill children. It is important to recognise mortality patterns
in order to set goals for future improvements and to inform optimal resource allocation. End-
of-life treatment and planning is an integral part of paediatric intensive care medicine. These
decisions in childhood are particularly complex and involve ethical and legal considerations.
There are currently no published reports on the mode of death for children who die in South
African PICUs, this study aimed to review the characteristics and modes of death of all patients

dying in the paediatric intensive care unit at RCWMCH over a five-year period.

ETHICAL CONSIDERATIONS

Risks/benefits

As this was a retrospective review of patients who died during their stay in the PICU, this study
could not change the care or outcomes of any of the children or families who formed part of
this study. We hope that our findings can inform the future management of the dying child, by
appropriate allocation of resources for the management of end of life treatment. Understanding
the burden of specific diseases will help focus the limited resources to where children can
benefit most. Reviewing the outcome of patients admitted to the PICU creates awareness
among PICU staff and can potentially improve clinical practice. This review will help

clinicians to give more accurate information to families on the potential outcome of their child.

Respect for persons

The need for written, informed consent was waived for this study, owing to its retrospective,

non-interventional design, with associated minimal risk.
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Confidentiality

Every patient received a study number. Information were sorted by this number and the patient
remained anonymous. All electronic data collected are password protected and only the
investigators have access to the data. No potentially identifiable information will be presented

in any outputs arising from this study.

Conflicts of interest

There are no conflicts of interest to be declared.

Compliance and Independent review

Approval was obtained from the Departmental Research Committee; the Faculty of Health
Sciences Human Research Ethics Committee (HREC) and from the Red Cross War Memorial
Children’s Hospital before starting this study. This study conformed to the principles stated in
the Declaration of Helsinki (2013). [HREF REF 029/2018]

Limitations of study
The retrospective review was dependent on the quality of the death summaries and data entered,
as part of standard care practice, on the Child PIP data set and PICU summary. Incomplete

documentation may have affected the results of this study.

We only analysed data from the PICU data system and Child PIP database and individual folder

reviews were not conducted.

This was a single-centre study, and results may not therefore be generalisable to other units in

South Africa or beyond.

The lack of control group of children who survived PICU is a further limitation of this study,
and therefore independent risk factors for death could not be determined. This warrants future

investigation.
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ABSTRACT

Objectives: To describe the characteristics of children who died and their modes of dying in
a South African Paediatric Intensive Care Unit (PICU)

Design: Retrospective review of data extracted from the Child Healthcare Problem
Identification Programme (Child PIP) and the PICU summary system (admission and death
records) on children of any age who died in the PICU between 01 January 2013 and 31
December 2017.

Setting: Single-centre tertiary institution

Patients: All children who died during PICU admission were included.

Measurements and Main Results:

Four-hundred and fifty one (54% male; median (IQR) age 7 (1-30) months) patients died in
PICU on median (IQR) 3 (1-7) days after PICU admission; 103 (22.8%) had a cardiac arrest
prior to PICU admission.

Mode of death in 23.7% (n=107) was withdrawal of life sustaining therapies; 36.1% (n=163)
died after limitation of life sustaining therapies; 22.0% (n=99) died after failed resuscitation
and 17.3% (n=78) were diagnosed brain dead. Ultimately, 270 (60%) children died after the
decision to limit or withdraw life sustaining therapies.

There was no difference in the number of deaths during office and after-hours periods (45.5%
vs. 54%; p = 0.07).

Severe sepsis (21.9%) was the most common condition associated with death, followed by
cardiac disease (18.6%).

Ninety-four (20.8%) patients were readmitted to the PICU within the same year; 278 (61.6%)
had complex chronic disorders. During the last phase of life, 75.0% (n=342) were on
inotropes, 95.9% (n=428) were ventilated, 12.0% (n=45) received inhaled nitric oxide and
10.8% (n=46) renal replacement therapy. Only 1.5% (n=7) of children became organ donors
and post mortems were done in 47.2% (n=213) of the patients.

Conclusions: Most PICU deaths occurred after a decision to limit or withdraw life-sustaining
therapy. Severe sepsis was the most common condition associated with death. Referral for

organ donation was extremely rare.

Keywords: paediatric intensive care unit; death; end-of-life; mortality; mode of death
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Background

Modern medical therapies and technology have advanced rapidly over the last decade. These
improvements have led to a decrease in childhood mortality in high income countries, despite
an increase in the severity of illness of hospitalised children (1, 2). There is a concern that the
declining mortality rate in children is accompanied by a rising disability rate and that children
who previously would have died early because of treatment failure, may now die after a

prolonged hospital admission (5, 6).

Although the Paediatric Intensive Care Unit (PICU) at Red Cross War Memorial Children’s
Hospital (RCWMCH), in Cape Town, South Africa, is located in an upper middle income
country with an estimated under-five mortality rate (USMR) of 41-44 deaths per 1 000 live
births, the USMR for the Cape Town Metro district referring to RCWMCH was recently found
to be 18 per 1 0000 live births (26, 38). The mortality rate of the RCWMCH PICU declined
from 9% in 2010 to 6% in 2015, which is much lower than the mortality rate for PICUs in other
parts of Africa (17, 19) and only slightly higher than some high income countries, where a
mortality rate of 2.4 -5.5% has been reported (1, 8, 18). A recent review of admission and
mortality trends over a 10 year period at RCWMCH showed a 16% increase in PICU

admissions, with an overall decrease in in-hospital mortality (30).

The main cause of death at RCWMCH was previously reported under the category of infectious
diseases (25, 29, 30). This is different from high income countries where the most common
cause of death is respiratory failure and underlying congenital malformations (1). The above
analysis from RCWMCH was conducted in 2003, with a more recent review reporting the most
common conditions associated with death to still be pneumonia and diarrhoea (30). A report
from the Child Healthcare Problem Identification Programme (Child PIP) recorded deaths in
South African (SA) hospitals for 2012/2013. This report confirmed that 19.4% of all deaths are
attributed to pneumonia, followed by acute diarrhoea with hypovolaemic shock and sepsis
(17.2%) (29). Unfortunately pneumonia and sepsis are not well defined, therefore many
children with metabolic diseases, cardiac disease, poisoning etc may present with clinical
features that overlap with those of respiratory distress, sepsis or circulatory failure, meaning

that the actual cause of death may be missed.

End-of-life treatment in children is complex and involves ethical and legal considerations (10).

Decisions have to be based on the best interest of the patient as well as considering the
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families’ interests and wishes. In the SA context, the ethical principle of distributive justice —
doing the best for the most within resource constraints - comes into play. With limited available
PICU resources, more specific attention and resource utilization may need to be focused on

patients with better prognoses (2, 17, 18).

The mode of death and end-of-life decision-making process varies greatly between countries
(3). The mode of death is defined as the manner or way of dying. Previous publications report
the rate of PICU deaths after withdrawing or withholding life sustaining therapy to range
between 15-75% (2, 8, 14, 16). There are currently no published reports on the mode of death
for children who die in South African PICU’s.

The aim of this study was to describe the mortality rates, characteristics, mode of death and

epidemiology of children who died in the PICU at RCWMCH a five- year study period.

METHODS
Design and Setting

This study was a retrospective review of routinely collected data extracted from the Child PIP
and the PICU summary system (admission and death records). The Hospital Information
System was used to extract data on total hospital admissions and deaths and to identify any
missed cases from the Child PIP or PICU summary system. The study was approved by the
departmental scientific research committee, hospital management and the University of Cape
Town’s Faculty of Health Sciences Human Research Ethics Committee. [HREC REF NO:
029/2018]

The need for written, informed consent was waived for this study, owing to its retrospective,

non-interventional design, with associated minimal risk.

Study population
The study population consisted of all children of any age who died in the PICU at RCWMCH
over a five-year period between 01 January 2013 and 31 December 2017. Patients who were

dead on arrival in the PICU were excluded.
Case definitions for mode of death
The mode of death is defined as the manner or way of dying, and was categorised as follows

(13, 41):
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Failed Cardiopulmonary resuscitation (CPR): Unsuccessful cardiopulmonary resuscitation.

Limitation/withholding of life-sustaining treatment (LLST): not initiating or increasing a life-

sustaining intervention.

Withdrawal of life-sustaining treatment (WLST): the discontinuing of life-sustaining treatment

in anticipation of death.

Brain death (BD): Formal determinations of brain death with brain stem testing and/or a brain

perfusion scan.

Do-not-resuscitate (DNR) only: The decision to not resuscitate the patient in case of a cardiac

arrest but to still continue with all other life-sustaining therapies.

Case definition for conditions associated with death

Conditions associated with death in SA are largely determined from death notification data
reported by Statistics South Africa (Stats SA) or from in-hospital audit systems such as the
Child PIP (26).

For the purposes of this study, conditions associated with death were first categorized using
the World Health Organization’s (WHO) International Classification of Diseases, tenth
revision (ICD 10). The simple mortality list of 2014 was used. Conditions were listed
according to the different chapters and were also coded for a more detailed diagnosis
(Appendix 1).

Conditions associated with death according to the Child PIP database definitions, as well as

the PICU summary system were also recorded separately (Appendix 2).

Case definition for underlying complex chronic conditions (CCC)

The definition developed by Feudtner et al for complex chronic conditions (CCC) was used:
“Any medical condition that can be reasonably expected to last at least 12 months (unless death
intervenes) and to involve either several different organ systems or one organ system severely
enough to require specialty paediatric care and probably some period of hospitalization in a

tertiary care center” (42).

Based on this definition, a comprehensive set of codes from the ICD-9 and ICD-10 system
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were identified as being indicative of a CCC, and assigned to 11 categories to develop the
CCCv2 classification (43). These were used to identify and categorize children with CCCs for
this study (Appendix 3)

Child Healthcare Problem identification programme (Child PIP)

Child PIP is a mortality review process used in South Africa that allows assessment of the
quality of care children received at specific health care facilities. At RCWMCH, for every
PICU death the medical folder is reviewed by a critical care fellow who prepares a detailed

analysis for presentation at the weekly mortality and morbidity meeting. (Appendix 4)

Patient Data

Data were collected on patient demographics and characteristics, including age at death; sex;
ethnicity; admission risk of mortality, using the paediatric index of mortality score (PIM)
(PIM2 from 2013-2015 and PIM3 for 2016-2017); admission diagnosis; and presence of any
underlying complex chronic conditions at PICU admission. Other variables included HIV
status, nutritional status, source of referral and the clinical service with primary responsibility
for the admission (Medical, Cardiovascular surgery, General surgery, Neurosurgery, Trauma,
other). Further data were collected on the length of PICU stay (LOS) in days, calculated as the
difference between dates of death and PICU admission; mode of death and the type of life-
sustaining treatment that was used prior to death, including the use of invasive or non-invasive
ventilation, inotropes, nitric oxide and renal replacement therapy. Deaths were also
categorized as occurring either after hours or during working hours, with working hours
defined as 07:00 — 19:00 Monday to Friday and after hours including week nights, weekends
and public holidays. Data were also collected on the cause of death; whether the patient was
postoperative; elective or emergency admission; if a post-mortem was done; whether the
patient was considered for organ donation and whether the death was considered avoidable or

unavoidable from a PICU perspective.

Statistical analysis

Data were entered onto an Excel spreadsheet and then exported to Statistica version 13

(StatSoft Inc, Tulsa, USA) for statistical data analysis and management.

Demographic and patient characteristics were analysed and presented using descriptive
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statistics appropriate to data distribution (normal or nonparametric), after testing for normality
using the Shapiro-Wilks W test. Most data were expressed as percentages and absolute counts.
Where continuous data were available they were summarized using median and interquartile

ranges (25"-75" percentiles).

Independent variables for the categories of “mode of death” were compared using chi-square
tests for categorical data and one-way ANOVA (analysis of variance) or Kruskall-Wallis tests
for normal and nonparametric continuous variables respectively. A p value of <0.05 was

considered statistically significant.

RESULTS

During the study period a total of 103 250 patients were admitted to RCWMCH with an overall
hospital mortality of 1.23% (n=834). The PICU had 6 778 admissions (6.56% of hospital
admissions) and a total of 470 deaths, with an overall PICU mortality of 6.93%. Of the 470
deaths, 19 were excluded because of incomplete information (n=17) or being diagnosed dead

on arrival (n=2). Data were therefore analysed for 451 PICU deaths (Figure 1).

Total admissions to RCWMCH
Jan 2013 — Dec 2017

n=103 250
Admissions to other Admissions to PICU
wards at RCWMCH Jan 2013 — Dec 2017
n =96 472 (93.44%) n=06778 (6.56%)
Died in PICU Survived to PICU
n =470 (6.93%) discharge
| n=6 308 (93.07%)
PICU deaths Missing folders and
reviewed DOA excluded
n=451 n=19

Figure 1. Selection and sampling flowchart
DOA = Dead on arrival
PICU = Paediatric intensive care unit

RCWMCH = Red Cross War Memorial Children’s Hospital
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Mortality data over the S year period

The overall hospital admissions trended downwards over the 5-year study period, but PICU
admission numbers remained stable (Table 1). The average PICU mortality rate for the 5-

year period was 7%. More than half (56%) of all hospital deaths occurred in the PICU.

Table 1. Admissions and overall mortality data

2013 2014 2015 2016 2017
Hospital admissions (n) 21785 21 308 20173 19 596 20 388
Hospital deaths 167 172 157 169 169
(Hospital mortality rate, %) | (0.77) (0.81) (0.78) (0.86) (0.82)
PICU admissions 1 345 1417 1365 1309 1342
(PICU admission rate, %) (6.17) (6.65) (6.77) (6.68) (6.58)
PICU deaths (n (% of 93 100 81 87 (51.48) | 97
hospital deaths)) (55.69) (58.14) (51.59) (57.40)
PICU mortality rate (%) 6.91 7.06 5.93 6.64 7.23

Patient characteristics and clinical course

Characteristics of patients who died are presented in Table 2. The median (IQR) age of death
was 7 (1-30) months, with 126 (27.94%) patients within the neonatal period. The median PICU
LOS at the time of death was 3 (1-7) days. Approximately half (52.99%) the children had a

normal weight for age and 6% of the patients who died were HIV infected.

The majority of children who died were categorized as medical admissions (46.12%; Table 2).

More than half (54%) the patients died after hours (p = 0.07).

Of the patients who died, 61.64% had an underlying chronic condition. The presence of a
complex chronic condition was significantly associated with PICU readmission (chi? = 44.99;
p < 0.0001). Of the 94 readmissions, 86 (91.49%) had a CCC, compared to only 8 (8.51%) of
the readmissions without CCD (p < 0.0001) (Table 3). The single patient with unknown CCC

status in the readmission group was excluded from this analysis.
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Most patients were intubated and ventilated (94.90%) and received vasoactive drugs (75.83%)
in the 48-72 hours preceding their death. (Figure 2). Only 7 of the 451 patients (1.55%) became

organ donors.

Almost half (n=213; 47.23%) the patients had a post mortem, of which 35.68% (n=76) were
performed by the RCWMCH pathology service in cases where the cause of death was not yet
confirmed, and 64.32% (n=137) were performed for medico-legal/forensic purposes where

unnatural deaths were suspected.

Table 2. Characteristics of patients who died in PICU (n=451)

Baseline variable Data (n (%))

Age (median (IQR) months 7 (1-30)
Gender Male 247 (54.67)
Female 204 (45.33)
Nutritional status Normal 239 (52.99)
Severe UWFA 88 (19.51)
Moderate UWFA 91 (20.18)

Severe malnutrition 22 (4.88)

OWFA 6 (1.33)

Unknown 5(1.11)
HIV status Negative 315 (69.84)
Exposed, but negative 78 (17.29)

Infected on treatment 15 (3.33)

Infected, not on treatment 13 (2.88)

Unknown 30 (6.65)
Complex chronic condition Total CCC 278 (61.64)
(ICD-10) classification Premature and neonatal conditions 83 (29.86)
Cardiovascular 58 (20.86)
Congenital or genetic defects 41 (14.74)
Hematologic or immunologic 30 (10.79)

Gastrointestinal 18 (6.47)

Malignancy 15 (5.36)

Neurological or neuromuscular 13 (4.68)

Metabolic 8 (2.88)

Renal/Urologic 5(1.80)

Devices 3 (1.08)

Respiratory 3(1.08)
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Transplantation 1(0.36)
Diagnostic category Medical 208 (46.12)
Cardiac 85 (18.85)
General surgery 67 (14.86)
Trauma 58 (12.86)
Neurosurgery 18 (3.99)
Haematology-Oncology 14 (3.10)
Ear nose and Throat surgery 1(0.22)
Cardiac arrest prior to PICU Yes 103 (22.84)
admission
No 346 (76.72)
Unknown 2 (0.44)
Readmission to PICU Yes 94 (20.84)
No 357 (79.16)
Postoperative during PICU stay Yes 167 (37.03)
No 284 (62.97)
Elective vs emergency admissions | Elective 40 (8.8)
to PICU
Emergency 410 (90.91)
Unknown 1(0.22)
Source of admission Other facilities 146 (32.37)
Another government hospital 112 (76.71)
Clinics 17 (11.64)
Private hospital 17 (11.64)
RCWMCH medical or surgical ward 130 (28.82)
Medical emergencies 92 (20.40)
Theatre 50 (11.09)
Trauma unit 33(7.32)

Categorical data are presented as n (%) throughout

CCD: Complex chronic conditions,

HIV: Human immunodeficiency virus,

OWFA: Overweight for age,

PICU: Paediatric intensive care unit,

RCWMCH: Red Cross War Memorial Children’s Hospital,

UWFA: Under-weight for age
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Figure 2. Interventions received during the 48-72 hours preceding death. Data are

presented as n (%).
Conditions associated with death

The main conditions associated with death, according to Child PIP, were infections (n=136;
30.16%), followed by circulatory (n=84; 18.64 %), digestive system (including all abdominal
surgical cases; n=61; 13.53%), respiratory (n=57; 12.64%) and nervous system (n=39; 8.65%)

conditions.

ICD-10 data also showed infections to be the main condition associated with death (n=114 ;
25.28%); followed by external causes (n=61; 13.53%); congenital/chromosomal, including
congenital cardiac abnormalities (n=60; 13.30%); nervous system, including meningitis (n=60;

13.30%) and respiratory system (n=55; 12.20%).

The PICU summary system reported the most common conditions associated with death to be
sepsis (n=99 ; 21.95%) followed by cardiac disease (n=83; 18.4 %), pneumonia (n=54; 11.8
%), accident-related (n=51; 11.31%) and bowel-related surgical cases (n=45; 9.98%).

Accidents included all road-related, drownings and burns deaths.
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Mode of death

Mode of death could not be established in four cases (0.89%) owing to missing data. Active
WLST was the most common mode of death (n=107; 23.73%) followed by failed resuscitation

(n=99; 22%) and death after a DNR order (n=95; 21.06%); 17.29% (n=78) were diagnosed
brain dead and 15.08% (n=68) died after limiting other LST (Table 3).

Mode of death varied over time (Figure 3) but there was no clear directional trend (chi? = 32.34;
p = 0.009). There was no difference on posthoc analysis in the relative proportions of failed
CPR compare to LLST over time (chi? = 7.04; p = 0.13).

There was no difference in the proportions of modes of death between patients with CCC,
readmissions and post-operative patients (chi’?=14.94; p = 0.13). Ultimately, 60% (n=270) of
children died after the decision was made to limit or withdraw LST. Children who died because
of brain death or failed CPR had a significantly shorter LOS compared to the children who died

after a decision to limit or withdraw life-sustaining therapies (Figure 4).
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Figure 3. Mode of death over study period
BD = Brain death

CPR = Cardiopulmonary resuscitation

DNR = Do-not-resuscitate

LLST = Limitation of life sustaining treatments

WLST = Withdrawal of life sustaining treatment
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Table 3. Association between patients with complex chronic conditions, those

readmitted to the PICU, postoperative patients and mode of death (n=447).

n (%) BD Failed DNR WLST | LLST
CPR only

All patients 447 78 99 95 107 68
(100)* | (17.29) (21.95) (21.06) (23.73) | (15.08)

CcccC 278 20 60 63 76 56
(61.64) | (7.19) (21.58) (22.66) (27.34) | (20.14)

Postoperative 167 24 38 30 50 23
(37.02) | (14.37) (22.75) (17.96) (29.94) | (13.77)

Readmission 94 5 21 24 21 23
(20.84) | (5.32) (22.34) (25.53) (22.34) | (24.47)

*Four patients excluded owing to missing data. Data presented as n (%) throughout.

BD = Brain death

Failed CPR = Failed cardiopulmonary resuscitation
DNR = Do not resuscitate

WLST = Withdrawal of life sustaining therapies
LLST = Limitation of life sustaining therapies
CCC = Complex chronic conditions
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Figure 4. PICU length of stay (LOS) and mode of death using using Kruskal Wallis
Anova and median test (p < 0.0001)

DISCUSSION

This is the first report on the mode of PICU death in sub-Saharan Africa. Death after
withdrawal or withholding of life-sustaining therapy was found to be the most common mode
of death in our unit (60%), followed by failed CPR and brain death, which is similar to
international reports (3, 10, 13, 18, 22, 24). The CPR failure rate of 22% is higher than the 6-
14% rates reported from well-resourced countries such as the United Kingdom, United States
and Canada (10, 13, 18), but similar to the failed CPR rate reported from Australia, New
Zealand (21%) and Pakistan (28.2%) (4, 24) and substantially lower than some of the South
American countries, where most patients (73.5%) have been reported to die after failed CPR
(7). The reasons for this finding cannot be determined from the results of this study, but may
relate to severity of illness and quality of CPR. This warrants further research. Most previous
reports grouped withdrawal and limitation of LST together (3, 4, 7-15). Some reports had an
additional category for DNR (3, 4, 7, 8, 11, 12, 14-16). For our study purpose we added DNR
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as a separate mode of death category because in clinical practice a number of children have a
DNR decision whilst still receiving maximal interventive therapies. This group is different
from those where a decision has been made to with-hold or withdraw life sustaining therapies
in addition to a DNR. With the increased involvement of a dedicated paediatric palliative care
team at RCWMCH over recent years, we expected to demonstrate a trend to fewer children
dying after failed CPR and more dying after LLST over recent years. Although the proportions
of different modes of death changed over the study period, there was no difference in the
relative proportion of failed cardiac arrests compared to LLST over time. It is, however,
possible that more children are now dying at home and in the general hospital wards after

LLST/WLST .

The overall mortality rate of our unit is comparable to reports from South American and some
European countries (7, 9, 37). In 2015 we saw a very encouraging decrease in mortality,
reaching <6%. Unfortunately, mortality subsequently increased again peaking at just over 7%
in 2017. The cause for this increase in mortality is not clear but may relate to the opening of
an additional two district hospitals in the Western Cape in 2016 and 2017. The availability of
these new facilities may have led to more children being resuscitated in hospital before transfer,
whereas previously they would likely have died in the community (26). The Western Cape is
also experiencing an influx of people from other provinces like the Eastern Cape and this adds

to the demands on the health care system (45).

Even with the slight increase in mortality over the 2016-2017 period, our overall mortality rate
of 7% is an improvement from the 11.4% reported 10 years ago (17, 19) and is comparable
with other reports from high and middle income countries (7, 11, 18, 37). Unfortunately, we
were not able to obtain standardized mortality rates in a consistent manner for the entire study
period, which limits direct comparison amongst different PICUs. However it can be noted that
our mortality rate was substantially lower than the 16.2% reported from another PICU in South
Africa (19) and the rest of Africa, where mortality rates up to 40% have been reported (28, 32,
35).

More than half (56%) of all hospital deaths occurred in the PICU. With the increased
involvement of our palliative care team, more children are now planned for home deaths where
this was previously not considered. Previous work done at RCWMCH in the early 2000’s in
the midst of the HIV epidemic showed that 37% of hospital deaths occurred in the PICU and
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36% in the medical wards (25). The proportional increase in PICU deaths may reflect earlier
PICU referral, end-of-life planning in PICU and overall improvement in the medical care of
children in the wards. Over the last decade the wards outside the PICU at RCWCH
implemented the use of non-invasive ventilation in the form of high flow nasal cannula (HFNC)
and continuous positive airway pressure (CPAP). Only those children who failed the trial of
NIV in the wards would be admitted to PICU in respiratory failure, with a resulting high risk

of mortality.

The proportion of hospitalized children who died in our PICU correlates with previous reports
from Toronto (11), but is far lower than Great Ormond Street, where up to 90% of hospital
deaths occurred in the PICU setting (1). Something of great concern for the Metro health
district in Cape Town is that more children still die out-of-hospital (55%) than in-hospital (26).
The main cause for out-of-hospital deaths were from potentially treatable conditions such as
pneumonia and gastroenteritis. With an in-hospital mortality rate at RCWMCH of 1.25%, the
very high rate of out-of-hospital deaths in an urban area highlights concerns about access to

health care facilities (26, 38).

More than half (54%) the patients in this study died out of normal working hours (19h00 —
07h00 on weekdays or weekends and public holidays), however this mortality rate was not
significantly different to that occurring during work hours. It would seem intuitive that
withdrawals of life-sustaining therapy are more likely to occur during working hours, owing to
staff availability, however families are more likely to be present after hours, which may partly

explain the high proportion of deaths occurring during this time.

We did not collect data on the actual precipitating cause of death (e.g. respiratory, renal or
circulatory failure), as this was inconsistently reported in the medical notes. The three different
coding systems used to classify conditions associated with death all identified infections as the
primary condition associated with mortality. Our findings differ from most high income
countries, where most of the large centres found respiratory disease to be the main condition
associated with death (3, 7, 10, 16, 31). Similar to our findings using ICD-10 coding, Sands et
al found the most common condition associated with death in the UK over a 10-year period to
be infections and injury/poisoning- related (18). The PICU summary system and CHIP systems
both identified cardiac disease as the second most common associative condition. We found a

major difference in how the Child PIP and ICD-10 systems grouped patients. Child PIP
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separates accidents, burns, abuse, homicide and poisoning whilst ICD-10 coding groups these
together as external/unnatural deaths. This lead to an undercount of unnatural deaths using the
Child PIP system. Similarly, ICD-10 categorizes congenital heart disease as a congenital
abnormality whereas Child PIP classifies this as a circulatory death. From the results of this
study, one cannot appreciate the high prevalence of neonates who die as a consequence of
necrotising enterocolitis, as in Child PIP this is classified broadly under “digestive system”,
whilst ICD-10 categorizes these deaths as “perinatal deaths”. This reflects the immense
difficulty we have in SA with death reporting and it is therefore strongly recommended that a
standardised method of reporting be developed and implemented.

Children with complex chronic disorders are surviving longer and more of them have access
to the PICU, whereas previously these children may have been denied PICU admission (17).
In this study, 61% of children who died had an underlying chronic condition, which is
comparable to reports of between 45-81% in well-resourced countries (3, 7, 10, 13, 16, 31);
however it is higher than expected for a middle income country (4) with limited resources.
There are no previous reports available on the prevalence of complex chronic conditions in
children dying in South African PICUs, however one report from Ethiopia reported that

children with comorbid conditions were ten times more likely to die (28).

Children with a CCC were more likely to have been readmitted to the PICU than those without
a CCC. Itis therefore important to identify children with CCCs, as they appear to have a worse
prognosis than children without a complex comorbidity. However, the lack of a control group
who survived PICU admission limits this recommendation, and further controlled studies are
recommended to identify those at greater risk of PICU mortality. Kalzen et al (47)
demonstrated that multiple admissions to a PICU were associated with a significant decrease

in survival over time, and the presence of a CCC further impaired survival over time.

Although most neonatal services occur in other secondary and tertiary centres in the Metropole,
the majority of neonates, including preterm neonates, with surgical problems are managed at
RCWMCH. 1t is therefore striking that a quarter (27%) of all deaths in this study occurred
during the neonatal period and almost a fifth of all PICU deaths were premature or ex-

premature babies.

It is concerning that over the 5 year study period, only seven (1.5%) of the 451 analysed deaths

became organ donors; with brain death being the mode of death in all seven. This low rate of
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referral for organ donation may relate to the high incidence of associated infections, multiorgan
involvement, and young age and also different cultural and religious beliefs. This requires
further investigation, as there is currently a long waiting list of children urgently requiring solid

organ transplants.

The study was limited by being from a single site (limiting external validity) and by the
retrospective study design along with the inherent challenges in completing death certification.
Another major limitation of this study is that we recorded conditions associated with death as
they were reported by other clinicians, and there was no standardisation of diagnosis.
It is recommended that further research be conducted, using the standardized mortality rate, to
ascertain whether the increased mortality rate was due to sicker children being admitted to the
unit. Unfortunately, in 2016 we changed the severity of illness scoring system from PIM 2 to
PIM 3, and whilst PIM 2 has been validated for use in our context (46), PIM 3 has not. We
therefore were not able to derive standard mortality rates. The lack of control group of children
who survived PICU is a further limitation of this study, and therefore independent risk factors

for death could not be determined. This warrants future investigation.

This study only investigated mortality, and we cannot comment on morbidity outcomes of
PICU admission. A multi-site study of eight PICUs reported the prevalence of a new morbidity
after PICU admission to be twice the mortality rate, occurring in all types of patient (48). It is

recommended that this be prospectively investigated in the South African context.

In a critical care unit where treatment is complex, high risk and expensive, it is paramount to
review and understand the characteristics of patients who die in the unit in order to improve
services and outcomes for critically ill children. This is the first report on mode of death in
children from a South African intensive care unit. Ideally, this needs to be repeated in a few
years’ time to identify change in mortality and mode of death over years. It will be interesting
to compare the mode of death and different end-of-life practices between PICUs in South
Africa with similar resources and ethical, cultural and religious considerations. Understanding
the burden of specific diseases help to focus the limited resources to where children can benefit

most.
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CONCLUSION

The majority of hospital deaths occurred in the PICU, with most of these deaths following a
decision to limit or withdraw life sustaining therapies. The majority of children who died had
a comorbid complex chronic condition. PICU LOS before death was shorter in those whose
cause of death was brain death or failed CPR compared to those following LLST/WLST. The
most common conditions associated with death in a South African PICU were septicaemia,

cardiac disease, pneumonia, accident- related and bowel- related surgical deaths.
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SCCM accepts no responsibility for manu-
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submit the journal’s copyright transfer agree-
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sure of potential conflicts of interest based on
the recommendations of the International
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form Requirements for Manuscripts Submit-
ted to Biomedical Journals” (www.icmje.org/
update.html). The form must be completed
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are automatically sent an e-mail containing
a link to complete the form online. For addi-
tional information about electronically sign-
ing this form, go to http://links.Iww. com/
ZUAT/A106.
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Funding Agency Accessibility Requirements.
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ard Hughes Medical Institute, or other fund-
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Financial Disclosure and Conflicts of Inter-
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Human and Animal Subjects. All studies of
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tutional Review Board (or institutional re-
view body) that subjects have signed written
informed consent, or that the Institutional
Review Board waived the need for informed
consent. Before your submission can be sent
out for peer review, it is necessary that you
address this issue of institutional review ap-
proval. This is in accordance with the Interna-
tional Committee of Journal Editors uniform
requirements for manuscripts submitted to
biomedical journals. Please see http://www.
icmje.org for more details. All animal studies
must contain a statement within the Materi-
als and Methods section confirming approval
by the Institutional Animal Care and Use
Committee and that the care and handling
of the animals were in accord with National
Institutes of Health guidelines or other in-
ternationally recognized guideline for ethical
animal treatment.

Statistical Review. Any study containing
quantitative data and statistical inference
should be reviewed by a consultant with for-
mal statistical training and experience.
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cal Care Medicine Instructions for Authors
and/or the “Uniform Requirements for Man-
uscripts Submitted to Biomedical Journals,”
which can be found on the International
Committee of Medical Journal Editors Web
site, www.icmje.org. Manuscripts must be
double-spaced with pages numbered con-
secutively, beginning with the title page. Each
paragraph should be indented with a tab. The
text portion of each manuscript should be
in Microsoft Word format, including refer-
ences and figure legends.Figures can be saved
in .tif or .eps format in 300 dpi or higher.
Tables should be submitted as Microsoft
Word files; spreadsheets are not acceptable.
Figures should be saved as separate files and
uploaded after the text upload is complete.
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found on the Editorial Manager® home page.
Documents submitted in .pdf format are not
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When uploading the text, tables, and figures
into Editorial Manager®, there is the option of
entering files for review and files for produc-
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in the text unless it is a standard unit of
measure. The abbreviation should appear
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legends or table titles.

* For standard American units, do not use
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analysis is capable of accurately measur-
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identified in text, tables, and legends by full-
size Arabic numerals on the line and in paren-
theses. Do not use wordprocessing footnote,
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to make a list of references. Titles of journals
should be set in italics and abbreviated ac-
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journal titles are not listed in Index Medicus
they should be spelled out. Unpublished data
or personal communications should be noted
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References section. Inclusive page mumbers
(e.g., p. 1-10) should be used for all references.
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can be found on the International Commit-
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at: http://www.east.org. Accessed July 1, 2000

Equations. Equations should be created as
normal text or as images. The use of equation
editors or utilities may not convert correctly
during the manuscript submission process

and their use is discouraged.

Tables and Figures. The number of figures
and tables should be appropriate for the
length of the manuscript; do not use superflu-
ous illustrations. Materials reproduced from
another published source must be labeled *Re-
produced with permission from... " In addi-
tion, a letter granting permission to reproduce
the materials from the copyright holder must
be received by SCCM when the manuscript is
submitted for review. If the manuscript is ac-
cepted for publication, it will not be able to
be printed unless this permission letter has
been submitted. Adapted figure or table ma-
terials must be labeled "Adapted with permis-
sion from... " Letters of permission are also
required for adapted materials. A sample of a
permission request can be found on Editorial
Manager® in the instruction section.

Tables. Do not use tabs to create tables and do
not use table editors. Table building utilities will
inserted. Do not reiterate tabular data in the text.
Do not use abbreviations in table titles. Do not
use all capital letters in table headings and text.
Do not use center, decimal tab, and justification
commands. Do not use spaces to separate col-
umns. Use a single tab, not a space, on either side
of the + symbol. Do not underdine or draw lines
within tables. Footnoted information should be
referenced using italicized, saperscript, lower
case letters (i.e, =) in alphabetical order (read-
ing from left to right). Avoid lengthy footnotes
and imsert descriptive narratives in the text.

Figures.

A) Creating Digital Arework

1. Learn about the publication requirements
for Digital Artwork: http:/links.lww.com/
ES/A42

2. Create, scan, and save your artwork and
compare your final figure to the Digital Art-
work Guideline Checklist (below).

3. Upload each figure to Editorial Manager®
in conjunction with your manuscript text
and tables.

B) Digital Artwork Guideline Checklist

Here are the basics to have in place before sub-
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* Artwork should be saved as .tif or _eps files.

* Artwork is created as the actual size (or
slightly larger) it will appear in the journal.
(To get an idea of the size images should be
when they print, study a copy of the jour-
nal to which you wish to submit. Measure
the artwork typically shown and scale your
image to match.)

* Crop out any white or black space sur-
rounding the image.
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* Diagrams, drawings, graphs, and other line
art must be vector or saved at a resolution of
at least 1200 dpi.

* Photographs, radiographs, and other half-
tone images must be saved at a resolution of
at least 300 dpi.

* Photographs and radiographs with text
must be saved as postscript or at a resolu-
tion of at least 600 dpi.

* Each figure must be saved and submitted
as a separate file. Figures should not be em-
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upload.

For captions and variables within a figare, use
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must assume charges for changes made to fig-
ures after manuscripts are accepted.
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tion Manual of Style, Tenth Edition (p.787) for
details regarding SI units for laboratory data.

Manufacturer. Provide in parentheses the
model number, name of manufacturer, their
city, and state or country, for all equipment
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Drug Names. Only generic drag names should
be used. Trademark or brand names should
not be used except in specific cases where the
brand name is essential to reproduce or in-
terpret the study. These exceptions should be
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manufacturer with the city, state, and country
must be provided for any brand name drugs.

Permissions. Any submitted materials that
are to be reproduced (or adapted) from copy-
righted publications must be accompanied by
a written letter of permission from the copy-
right holder. Accepted manuscripts will be

delayed if necessary permissions are not on
file. A sample of a permission request can be
found on Editorial Manager® in the instruc-
tion section.

Supplemental Digital Comtent: Authors
may submit supplemental digital content to
enhance their article’s text and to be considered
for online-only posting. Supplemental digital
content may inchide the following types of
content: text documents, graphs, tables, figures,
graphics, illustrations, audio, and video. Cite
all supplemental digital content consecutively
in the text. Citations should include the type of
material submitted, should be clearly labeled
as "Supplemental Digital Content,” should in-
ciude a sequential number, and should provide
2 brief description of the supplemental con-
tent. Provide a legend of supplemental digital
contentat the end of the text. List each legend
in the order in which the material is cited in the
text. The legends must be numbered to match
the citations from the text. Inchude a title and 2
brief summary of the content. For audio and
video files, also include the author name, vid-
eographer, participants, length (minutes), and
size (MB). Authors should mask patients’eyes
and remove patients’ names from supplemen-
tal digital content unless they obtain written
consent from the patients and submit written
consent with the manuscript. Copyright and
Permission forms for article content including
supplemental digital content must be complet-
ed at the time of submission.

Supplemental Digital Content Size and File
Type Requirements: Toensure a quality expe-
rience for those viewing supplemental digital
content, it is suggested that authors sabmit-
supplemental digital files no larger than 10
MB each. Documents, graphs, and tables may
be presented in any format. Figures, graphics,
and illustrations should be submitted with
the following file extensions: .tif, .eps, .ppt,
Jpg, .pdf, gif. Audio files should be submit-
ted with the following file extensions .mp3,
.wma. Video files should be submitted with
the following file extensions .wmv, .mov, .qt,
.mpg, .mpeg, .mp4. Video files should also be
formatted with a 320 x 240 pixel minimum-
screen size. For more imformation, please
review Wolters Kluwer's requirements for sub-
mitting supplemental digital content: http//
links. lww.com/A 142.

MANUSCRIPT CATEGORIES

Guidelines for the most frequent types of arti-
cles submitted to the journal are summarized
below.

Clinical Investigations. These include random-
ized controlled trials, case-control series, and
retrospective studies, among others. Within this
category, we also featare four subspecialty cat-
egories inchuding: Cardiac Intensive Care, Neo-
natal Intensive Care, Neurocritical Care, and
Quality and Safety. This category of mamuscript
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has 2 word limit of 2000 to 4000 words (8-16
typed double-spaced pages) which includes an
abstract of no more than 300 words; the Dis-
cussion section of the manuscript should be
limited to no more than 1500 words; a maxi-
mum of 40 references; and no more than 7
Fignres and/or Tables.

Laboratory Investigations. These include
laboratory and animal research. This catego-
ry of manuscript has a word limit of 2000 to
4000 words (8- 16typed double-spaced pages)
which includes an abstract of no more than
300 words; the Discussion section of the man-
uscript should be limited to no more that 1500
words; 2 maximum of 40 references; and no
more than 7 Figures and/ or Tables.

Review Articles. These consist of critical as-
sessment of literature and data pertaining to
clinical topics.In review articles, emphasis
should be placed on cause, diagnosis, therapy,
prognosis, and prevention. Information con-
cerning the type of study or analysis, popula-
tion, intervention, and outcome should be
included for all data used. The selection pro-
cess used for all data should be described. Me-
ta-analyses will be considered as review papers.
The recommended length of review articles is
2000 to 3000 words (8-12 typed double-spaced
pages) which includes an abstract of no more
than 300 words; 2 maximum of 100 references;
and no more than 10 Figures and/or Tables.

Brief Reports. These should be short reports
of original studies or evaluations. The recom-
mended length of brief reports is no more
than 1500 words (6 typed double-spaced
pages) which includes an abstract of no more
than 300 words; 2 maximum of 25 references;
and no more than 2 Figures and/or Tables.

that may fall outside the realm of formal
clinical or basic science research, such as social
policy, professional education, ethical dilem-
mas, and delivery of compassionate care. The
recommended length is no more than 1500
words (6 typed double-spaced pages) which
includes an abstract of no more than 300
words; 2 maximum of 25 references; and no
more than 4 Figures and/or Tables.

Evidence-Based Journal Club. These articles
provide an evidence-based critique of a recent
important paper in the field of pediatric critical
care medicine. The recommended length is no
more than 1500 words (6 typed double-spaced
pages) which includes an abstract of no more
than 300 words; 2 maximum of 25 references;
and no more than 4 Figures and/ or Tables.

Letters to the Editor. Letters to the Editor are
encouraged. Letters must specifically address
a recent article published in Pediatric Critical
Care Medicine. They should be no more than
500 words (2 typed double-spaced pages) with
amaximum of 5 references.
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addressing newly published articles in the jour-
nal and are by invitation only. Invited editortals
should be no more than 1200 words (5 typed
double-spaced pages) with 2 maximum of 15
references and a maximum of 2 Figures and/
or Tables.

EDITORIAL REVIEW

All manuscripts will be reviewed by Edito-
rial Board members or consultants selected
by the editor-in-chief. Initial editorial reviews
usually are completed within 8-10 weeks of
manuscript submission. The time required for
review of revised manuscripts is variable.

ACCEPTANCE

All information regarding the accepted manu-
script and its publication date are confidential.
No information regarding the manuscript can
appear in print, on the television or radio, or
in any electronic form until the day before its
publication date. It cannot be released to the
media until the day before the publication
date.

Manuscripts accepted for publication are
copy-edited and returmed to the author for
approval. Authors are responsible for all
statements published in their work, inchading
any changes made by the copyeditor. Authors
are encouraged to proofread all edited manu-
scripts carefully. The journal reserves the
right to charge authors for excessive changes
made to the text and figures at the page proof
stage.

Permissions

For permission and/or rights to use content
for which the copyright holder is the Society
of Critical Care Medicine or Wolters Kiuwer,
please go to the journal’s Web site and after
clicking on the relevant article, click on the
“Request Permissions” link under the “Arti-
cle Tools™ box that appears on the right side
of the page. Alternatively, send an e-mail to
customercare@copyright.com.

For Translation Rights & Licensing queries,
contact Translations Rights & Licensing, contact
Andrew Wible, Wolters Kiuwer, Inc., Two Com-
merce Square, 2001 Market Street, Philadelphia,
PA 19103. Telephone: 215-521-8953; E-mail:
andrew.wible@wolterskhuwer.com.

For Special Projects and Reprints (USJ/
Canada), contact Alan Moore, Director of
Sales, Wolters Khuwer, Inc., Two Commerce

Square, 2001 Market Street, Philadelphia, PA
19103. Telephone: 215-521-8638. E-mail: alan.
moore@wolterskhawer.com.

For Special Projects and Reprints (non-USJ
Canada), contact the Translations Rights,
Licensing & Permissions Manager, Wolt-
ers Kluwer Health (Medical Research) Ltd,
250 Waterloo Road, London SEI 8RD, UK.
Telephone: +44 (0) 207 981 0600. E-mail:
TranslationRights@wolterskluwer.com.

OPEN ACCESS

Authors of accepted peer-reviewed articles
have the choice to pay a fee to allow per-
petual unrestricted online access to their
published article to readers globally, imme-
diately upon publication. Authors may take
advantage of the open access option at the
point of acceptance to ensure that this choice
has no influence on the peer review and ac-
ceptance process. These articles are subject
to the journal’s standard peer-review process
and will be accepted or rejected based on
their own merit.

The article processing charge (APC) is charged
on acceptance of the article and should be paid
within 30 days by the author, fanding agency or
institution. Payment must be processed for the
article to be published open access. For a list
of journals and pricing, please visit our Wolt-
ers Kluwer Open Health Journals page (http/
www.wkopenhealth.com/journals_php).

Authors Retain Copyright

Authors retain their copyright for all articles
they opt to publish open access. Authors
grant Wolters Kluwer an exclusive license to
publish the artide and the article is made
available under the terms of a Creative Com-
mons user license. Please visit our Open Ac-
cess Publication Process page (http//www.
wkopenhealth.com/process.php)for  more
information.

Creative Commons License

Open access articles are freely available to
read, download and share from the time of
publication under the terms of the Creative
Commons License Attribution-Non-Com-
mercial No Derivative (CC BY-NC-ND) li-
cense (http://creativecommons.org/licenses/).
This license does not permit reuse for any
commercial purposes nor does it cover the
reuse or modification of individual elements
of the work (such as figures, tables, etc.) in the
creation of derivative works without specific
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Compliance with Funder Mandated Open
Access Policies

An author whose work is funded by an orga-
nization that mandates the use of the Creative
Commons Attribution (CC BY) license
(http://creativecommons.org/licenses/) is able
to meet that requirement through the avail-
able open access license for approved funders.
Information about the approved funders can
be found here: http//www.wkopenhealth.
com/inst-fund.php

When an OA option is chosen after accep-
tance, the Corresponding Author (on behalf of
all authors) will also sign a License to Publish.

The authors will retain the copyright.

It is the responsibility of the Corresponding
Author to inform the Pediatric Critical Care
Medicine Editorial Office that they have RCUK
or Wellcome Trust funding, Neither the SCCM
nor Wolters Kluwer, Inc., will be held respon-
sible for retroactive deposits to PMC if the au-
thor has not completed the proper forms.

FAQ for Open Access
http:/fwww.wkopenhealth.com/openaccessfag.
php

REPRINTS

Authors will receive an e-mail notification with
a link to the order form soon after their article
publishes in the journal (https//shoplww.
com/author-reprint). Reprints are normally
shipped 6-8 weeks after publication of the issue
in which the article appears. E-mail authorre-
prints@wolterskluwer.com with any questions.

CONTACT

Questions regarding the status of submitted
manuscripts are best answered by logging on
to the FAQ section of Editorial Manager®. The
assigned manuscript number will allow au-
thors to view the status of their manuscript. If
authors need additional information regard-
ing 2 manuscript, please send an e-mail to
journals@sccm.org and include your manu-
script number in the request, or call (847)
827-6869 Monday through Friday, from 0800
to 1700, Central Standard Time.
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Appendix 1 WHO ICD-10 cause of death collection

WHO Application of ICD-10 for
low-resource settings initial
cause of death collection

The Startup Mortality List

(ICD-10-SMol)
V2.0
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Reference
toICD-10 | Code Cause of death Optional subcategory Coding hints
chapter
ICD-10 Certain infectious and parasitic .exduQes respeatory
infections not listed
chapter 1 diseases
here
51 Cholera
52 Typhoid and paratyphoid
includes
53 Other and unspecified gastroenteritis,
diarrhoeal diseases other foodborne
infections
excludes HIV
54 Tuberculosis disease, with
tuberculosis
Respiratory tuberculosis,
54.1 confirmed bacteriologically or
histologically
5.4.9 Other tuberculosis
55 Plague
56 Leprosy
57 Tetanus
5-8 Diphtheria
59 Whooping cough
includes
meningococcal
meningitis,
5-10 Meningococcal infection excludes
unspecified
meningitis (see
nervous section)
511 Septicaemia
Infections with a predominantly
512 .
sexual mode of transmission
5121 Syphilis
Other and unspecified
infections with a predominantly
512.9 sexual mode of transmission
513 Acute poliomyelitis
5-14 Rabies
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Reference
toICD-10 | Code Cause of death Optional subcategory Coding hints
chapter
5-15 Dengue
5-16 Yellow fever
5-17 Other viral haemorrhagic fevers
5-18 Measles
5-19 Viral hepatitis
5-19.1 Hepatitis B
5.19.8 Other viral hepatitis
5.19.9 Unspecified viral hepatitis
Human immunodeficiency virus
0 [HIV] disease
5-20.1 HIV disease with tuberculosis
5202 cher and unspecified HIV
disease
5-21 Malaria
Malaria, parasitologically
5211 confirmed
5.21.9 other and unspecified malaria
5-22 Leishmaniasis
5-23 Trypanosomiasis
5-24 Schistosomiasis
5.25 Other and u.nspec:ﬁed
infectious diseases
includes all
ICD-10 neoplasms of all
N
chapter 2 opiasme organ systems,
including cancer
Malignant neoplasm of lip, oral
5-26 )
cavity and pharynx
Malignant neoplasm of
5-27
Oesophagus
5-28 Malignant neoplasm of stomach
529 Malignant neoplasm of colon,
rectum and anus
5-30 Malignant neoplasm of liver and
intrahepatic bile ducts
531 Malignant neoplasm of
pancreas
5-32 Malignant neoplasm of larynx
533 Malignant neoplasm of trachea,
bronchus and lung
5-34 Malignant melanoma of skin
5-35 Malignant neoplasm of breast
5-36 Malignant neoplasm of cervix
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Reference
to ICD-10
chapter

Cause of death

Optional subcategory

Coding hints

uteri

Malignant neoplasm of other
and unspecified parts of uterus

Malignant neoplasm of ovary

Malignant neoplasm of prostate

Malignant neoplasm of bladder

Malignant neoplasm of
meninges, brain and other parts
of central nervous system

Non-Hodgkin lymphoma

Multiple myeloma and
malignant plasma cell
neoplasms

Leukaemia

Other and unspecified
malignant neoplasms

£ £ |E| £ |E

Benign neoplasms

ICD-10
chapter 3

Diseases of the blood and
blood-forming organs and
certain disorders involving the
immune mechanism

excludes neoplasms
and cancers

Anaemias

Other diseases of the blood and
blood-forming organs and
certain disorders involving the
immune mechanism

1CD-10
chapter 4

Endocrine, nutritional and
metabolic diseases

excludes neoplasms
and cancers

Diabetes mellitus

5-50

Protein-energy malnutrition

5-51

Other and unspecified
endocrine, nutritional and
metabolic diseases

ICD-10
chapter 5

Mental and behavioural
disorders

5-52

Alcohol use disorders

5-53

Drug use disorders

5-54

Other mental and behavioural
disorders
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Reference
toICD-10 | Code Cause of death Optional subcategory Coding hints
chapter
il Diseases of the nervous system exchudes neoplasms
chapter 6 and cancers
5-55 Meningitis
5-56 Alzheimer's disease, dementias
5.57 Other diseases of the nervous
system
ICD-10 excludes neoplasms
chapter 7 5-58 Diseases of the eye and adnexa and cancers
ICD-10 5.59 Diseases of the ear and excludes neoplasms
chapter 8 mastoid process and cancers
excludes
ICD-10 Diseases of the circulatory neoplasms, cancers
chapter 9 system and cardiac arrest
(146)
Acute rheumatic fever and
5-60 chronic rheumatic heart
diseases
5-61 Hypertensive heart diseases
5-62 Ischaemic heart diseases Fndudgs yocardial
infarction
5-63 Other heart diseases
5-64 Cerebrovascular diseases
Other and unspecified diseases
5-65 )
of the circulatory system
ICD-10 Diseases of the respiratory excludes neoplasms
chapter 10 system and cancers
5-66 Influenza
5-67 Pneumonia
excludes infections
Other acute lower respiratory specified in the
5-68 -
infections infectious disease
section
Chronic| irat includes chronic
5-69 ) oniclower respiratory obstructive lung
diseases )
disease, asthma
Other and unspecified diseases
5-70 )
of the respiratory system
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Reference
toICD-10 | Code Cause of death Optional subcategory Coding hints
chapter
ICD-10 Diseases of the digestive excludes neoplasms
chapter 11 system and cancers
571 Gastric and duodenal ulcer
5-72 Appendicitis
5-73 Liver cirrhosis
574 Other diseases of the digestive
system
ICD-10 Diseases of the skin and SEas neopieoms
ch 2 5-75 tis and cancers,
PO su neous tissue melanoma of skin
Diseases of the
cl |
::g: 13 5-76 musculoskeletal system and :: d :::;:Op asms
connective tissue
I1CD-10 Diseases of the genitourinary excludes neoplasms
chapter 14 system and cancers
Glomerular and renal tubulo- includes
577 o .
interstitial diseases pyelonephritis
includes urinary
5.78 Other and unspecified diseases tract infection,
of the genitourinary system excludes
pyelonephritis
ICD-10 Pregnancy, childbirth and the excludes tetanus,
chapter 15 puerperium external causes
5.79 Pregnancy with abortive
outcome
5-80 Matemal hypertensive
disorders
5-81 Obstructed labour
5-82 Maternal haemorrhage
5-83 Maternal sepsis
5-84 Other direct obstetric deaths excludes tetanus
5-85 Indirect obstetric deaths
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Reference
to ICD-10 Code Cause of death Optional subcategory Coding hints
chapter
excludes tetanus,
external causes,
ICD-10 Certain conditions originating :eﬂ:;‘:ra:‘:\:“:rr'\cers
chapter 16 in the perinatal period endocrine diseases
(e.g. diabetes
mellitus)
Fetus and newborn affected by
maternal factors and by
5-86 .
complications of pregnancy,
labour and delivery
587 Disorders relating to length of
gestation and fetal growth
5-87.1 Prematurity
Low birth weight
5-87.2
Other and unspecified
5-87.9 disorders relating to length of
gestation and fetal growth
5-88 Birth trauma
Intrauterine hypoxia and birth
asphyxia
5-90 Othe'r and unspecified perinatal
conditions
Congenital malformations,
:"w 17 deformations and
chromosomal abnormalities
591 Congen.ltal hydrocephalus and
spina bifida
5.92 Congenital malformations of
the heart
Down syndrome and other
5-93 .
chromosomal abnormalities
Other and unspecified
5-94 .
congenital malformations
includes cause of
Symptoms, signs and abnormal death not specified,
ICD-10 or when only
h 18 5-95 clinical and laboratory findings, respiratory arrest’
e not elsewhere classified piratory

or ‘cardiac arrest' is
reported
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Reference
to ICD-10 Code Cause of death Optional subcategory Coding hints
chapter
ICD-10 External causes of morbidity
chapter 20 and mortality
5-96 Road traffic accidents
5-97 other transport accidents
5-98 Falls
5-99 Acc»dentfal drowning and
submersion
5-100 Exposure to smoke, fire and
flames
includes
earthquake,
5-101 Exposure to forces of nature tsunami, storm and
flood
includes noxious
substances eaten as
Accidental poisoning by and food
exposure to noxious substances excludes foodborne
infections (see
5-102 infectious diseases)
5.102.1 Alcohol poisoning
5-102.2 Drug poisoning
Other and unspecified
5-102.9 poisoning
5-103 Intentional self-harm
5-104 Assault
5-105 Conflict and war
5-106 Other and unspecified external

causes
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Appendix 2 child Healthcare Problem identification programme: Causes of Death

Child Healthcare Problem Identification Programme

~

Causes of Death

ChIP v2.0

<
py
O

Please note: The nutritional categories and the clinical and laboratory dassifications conceming HIV do not appear here. They have
to be captured in the relevant fields on the data sheet.

Category Causes of Death Code
Acute diarrhoea, hypovolaemic shock 101
Chronic diarrhoea 102
Dysentery 103
TB: Pulmonary 110
TB: Meningitis 111
TB: Miliary, other extra-pulmonary 112
Septicaemia, possible serious bacterial infection 120
Infections and Parasitic Diseases Congenital Infections (not HIV) 130
Meningitis: bacterial 140
Meningitis: viral (meningo-encephalitis) 141
Other inflammatory disease of CNS (e.g. abscess) 142
Measles 150
Other possible serious infection (specify) 151
Malaria 170
Hospital-acquired infection 180
Tumours 201
Leukaemias 204
Oncology, Haematology
Anaemia 202
Other Oncology / Haematology (specify) 203
IDDM, DKA 301
Endocrine, Nutritional, Metabolic Hypoglycaemia 304
Other Endocrine, Nutritional, Metabolic (specify) 305
Nervous System Status epllepticus s01
Other Nervous System (specify) 402
RHD, Rheumatic fever 501
Heart failure, Pulmonary oedema 502
Myocarditis 503
Circulatory System Cardiomyopathy 507
Congenital Heart Disease 504
Endocarditis 505
Other Circulatory System (specify) 506
Croup 601
Pneumonia, LRTI (ARI) 602
PCP (suspected) 603
PCP (confirmed) 608
Respiratory System
Pneumothorax, Pyothorax, Pleural effusion 604
Asthma 605
Congenital malformations of the respiratory system 606
Other Respiratory System (specify) 607
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Category Causes of Death Code
Cirrhosis, Portal Hypertension, Liver Failure, Hepatitis 701
Digestive System Surgical (appendix, hernia, intestines, peritoneum) 702
Other Digestive System (specify) 703
Acute nephritis 801
Genito-urinary System Acute renal failure 802
Chronic renal disease 803
Other Genito-urinary System (specify) 804
Ill-defined / Unknown Cause Ill-defined / Unknown causes of mortality 900
Other Diagnosis Other diagnosis (specify) 901
Burns Burns 1000
Paraffin 1101
Poisoning Corrosives 1102
Other Poisoning (specify) 1103
Bites and Stings, Toxic plants Bites and stings, Toxic plants 1200
Inhalation / Aspiration Inhalation of foreign body or gastric contents 1300
Accidents Transport-related accidents 1400
Other accidents (incl. Drowning; specify) 1500
Non-accidental injury, Abuse Non-accidental injury, Abuse-related, Neglect 1600
Homicide Homicide 1700
Suicide Suicide 1800
Underlying Conditions Code
Cerebral palsy 1
Hydrocephalus 2
Birth defect (preconception = chromosomal/genetic, or post conception e.g. foetal alcohol syndrome) 3
Ex-low birthweight / preterm infant 4
Twin / Multiple pregnancy 5
Other Underlying Condition (specify) 10
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Appendix 3: Categories of Complex chronic conditions ICD-10 Diagnosis

Categories

Neurologic and
Neuromuscular

Subcategories

Brain and spinal cord
malformations

Mental retardation
CNS degeneration and
diseases

Infantile cerebral palsy
Epilepsy

Other disorders of CNS

Occlusion of cerebral
arteries

Muscular dystrophies and
myopathies

Movement diseases

Devices

Transplantation

ICD-10

Q00-Q07, G90.1

F71-F73

E75.0, E75.1, E75.2, E75.4, F84.2, G11.1-G11.4, G11.8, G11.9,
G12.0- G12.2, G12.8, G12.9, G31.01, G31.09, G31.8, G31.89,
G32.89, G93.8, G93.9, G94, G91.1, G31.9, G25.3, G95.19,
G95.89, G90.9, Q85.1

G80

G40.311, G40.301, G40.211, G40.219, G40.411, G40.419,
G40.111, G40.119, G40.804, G40.911, G40.919

G37.1, G37.2, G37.8, G81.90, G82.90, G82.50-G82.54, G83.5,
G83.9, G93.1, G93.5, R40.3, 0016070, 0016071, 0016072,
0016073, 0016074, 0016075, 0016076, 0016077, 0016078,
001607B, 0016370, 0016371, 0016372, 0016373, 0016374,
0016375, 0016376, 0016377, 0016378, 0016378, 001U074,
001U076, 001U077, 001U079, 001U374, 001U376, 001U377,
001U379, 00B70ZZ, 00B73ZZ, 00B742Z, 00T70ZZ, 00T73ZZ,
00T742Z

163.30, 163.50

G71, G72

G10, G20, G21.0, G21.11, G21.19, G21.8, G23.0-G23.2, G23.8,
G24.02, G24.8, G25.3-G25.5, G25.81-G25.83, G25.89, G25.9,
G80.3

T85.09XA, T85.190A, T85.192A, T85.199A, T85.79XA, Z98.2,
Z45.41, Z45.42, 00160J0, 00160J1, 00160J2, 00160J3,
0016044, 00160J5, 00160J6, 00160J7, 00160J8, 00160JB,
00160K0, 00160K1, 00160K2, 00160K3, 00160K4, 00160KS,
00160K6, 00160K7, 00160K8, 00160KB, 00163J0, 00163J1,
00163J2, 00163J3, 00163J4, 00163J5, 00163J6, 00163J7,
00163J8, 00163JB, 00163K0, 00163K1, 00163K2, 00163K3,
00163K4, 00163K5, 00163K6, 00163K7, 00163K8, 00163KB,
001U0J4, 001U0J6, 001U0J7, 001U0J9, 001UOK4, 001UOKBG,
001UOK7, 001UOK9, 001U3J4, 001U3J6, 001U3J7, 001U3J9,
001U3K4, 001U3K6, 001U3K7, 001U3K9, 009600Z, 0096307,
0096402, 00HOOMZ, 00HO03MZ, 00H04MZ, 00H60MZ,
00H63MZ, 00H64MZ, 00OHEOMZ, 0OHE3MZ, 00HE4MZ,
00HUOMZ, 00HU3MZ, 00HU4MZ, 00HVOMZ, 00HV3MZ,
00HV4MZ, 00W60JZ, 00W63JZ, 00W64JZ, 00WUOJZ,
00WuU3Jz, 00wu4Jz, 01HYOMZ, 01HY3MZ, 01HY4MZ,
0DH60MZ, 0DH63MZ, 0DHE64MZ, 0OW110J9, 0W110JB,
0W110JG, 0W110J4J, 3E1Q38X, 3E1Q38Z

N/A

Cardiovascular

Heart and great vessel
malformations

Endocardium diseases
Cardiomyopathies
Conduction disorder
Dysrhythmias

Other

Devices

Q20, Q21.2-Q24, Q25.1-Q26, Q28.2, Q28.3, Q28.9, 02170ZP,
021702Q, 02170ZR, 02BK0ZZ, 02LR0OZT, 02LS0ZZ, 02LT0ZZ,
02NH0ZZ, 02RK0JZ, 02RL0JZ, 02RM0JZ, 02RP0JZ, 02RQ07Z,
02RQ0JZ, 02RR07Z, 02RR0JZ, 02SP0ZZ, 02SW0ZZ, 02U70JZ,
02UA0JZ, 02UA3JZ, 02UA4JZ, 02VROZT, 02WA0JZ

134.0, 134.8, 136.0, 136.8, 137.0, 137.8

142, 143, 151.5

144, 145, 147, 148, 149.0

149.1-149.5, 149.8, 149.9, R00.1

127.0, 1271, 127.2, 127.81, 127.89, 127.9, 150.9, 151.7, 151.81,
163.139, 163.239, 295.1

T82.519A, T82.529A, T82.539A, T82.599A, T82.110A,
T82.111A, T82.120A, T82.121A, T82.190A, T82.191A,
T82.01XA, T82.02XA, T82.03XA, T82.09XA, T82.211A,
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T82.212A, T82.213A, T82.218A, T82.221A, T82.222A,
T82.223A, T82.228A, T82.518A, T82.528A, T82.538A,
T82.598A, T82.6XXA, T82.7XXA, Z95.0, 295.2, 795.3, 295.810-
795.812, 295.818, Z45.010, Z45.018, Z245.02, Z45.09, Z95.9,
02H40JZ, 02H40KZ, 02H43JZ, 02H44JZ, 02H44KZ, 02H60JZ,
02H60KZ, 02H63JZ, 02H63KZ, 02H63MZ, 02H64JZ, 02H64KZ,
02H70KZ, 02H73JZ, 02H73KZ, 02H73MZ, 02H74KZ, 02HA0QZ,
02HAORS, 02HAORZ, 02HA3QZ, 02HA3RS, 02HA4QZ,
02HA4RS, 02HK0JZ, 02HKOKZ, 02HK3JZ, 02HK3KZ,
02HK3MZ, 02HK4JZ, 02HK4KZ, 02HL0JZ, 02HLOKZ,
02HLOMZ, 02HL3JZ, 02HL3KZ, 02HL3MZ, 02HL4JZ, 02HL4KZ,
02HL4MZ, 02HNO0JZ, 02HNOKZ, 02HNOMZ, 02HN3JZ,
02HN3KZ, 02HN3MZ, 02HN4JZ, 02HN4KZ, 02HN4MZ,
02WAO0QZ, 02WAORZ, 02WA3QZ, 02WA3RZ, 02WA4QZ,
02WA4RZ, 03HKOMZ, 03HK3MZ, 03HK4MZ, 03HLOMZ,
03HL3MZ, 03HL4MZ, 03WYOMZ, 03WY3MZ, 03WY4MZ,
0JH600Z, 0JH605Z, 0JH606Z, 0JH607Z, 0JHE08Z, 0JHE09Z,
0JH60AZ, 0JH60MZ, 0JHB60PZ, 0JH630Z, 0JH635Z, 0JHE636Z,
0JH637Z, 0JH638Z, 0JH639Z, 0JH63AZ, 0JHE63MZ, 0JHE63PZ,
0JH70MZ, 0JH73MZ, 0JH800Z, 0JH805Z, 0JH806Z, 0JH807Z,
0JH808Z, 0JH809Z, 0JH80AZ, 0JH80MZ, 0JH80PZ, 0JH830Z,
0JH835Z, 0JH836Z, 0JH837Z, 0JH838Z, 0JH839Z, 0JHB3AZ,
0JH83MZ, 0JH83PZ, 0JWTOMZ, 0JWTOPZ, 0JWT3MZ,
0JWT3PZ, 0JWTXMZ, 4B02XSZ, 4B02XTZ, 5A02110,
5A02116, 5A0211D, 5A02210, 5A02216, 5A0221D
T86.20-T86.22, Z94.1, 02YA0Z0, 02YA0Z1, 02YA0Z2

Respiratory

Respiratory malformations
Chronic respiratory diseases
Cystic fibrosis

Other

Devices

Transplantation

Q30-Q34, P280

G47.35, 127.82, 143, J84.112, J96.20, Z90.2

E84

0B11024, 0B11324, 0B114Z4, 0BTC0ZZ, 0BTC4ZZ, 0BTD0ZZ,
0BTD4ZZ, 0BTF0ZZ, OBTF4ZZ, 0BTG0ZZ, 0BTG4ZZ, 0BTJ0ZZ,
0BTJ4ZZ, 0BTK0ZZ, 0BTK4ZZ, OBTLOZZ, 0BTL4ZZ, 0BTMO0ZZ,
0BTM4zZ, 0CTS0ZZ, 0CTS4ZZ, 0CTS7ZZ, 0CTS8ZZ
J95.00-J95.04, J95.09, Z43.0, Z93.0, Z299.0, J95.850, Z299.11,
Z799.12, 0B110F4, 0B113F4, 0B114F4, 0B21XFZ, 0BHROMZ,
0BHR3MZ, 0BHR4MZ, 0BHSOMZ, 0BHS3MZ, 0BHS4MZ,
0BW10FZ, 0BW13FZ, 0BW14FZ, 0JH604Z, 0JH634Z,
0JH804Z, 0JH834Z, 0WQ6XZ2, 3E1F78Z

T86.810, T86.811, T86.819, Z94.2, 0BYC0Z0, 0BYCO0Z1,
0BYC0Z2, 0BYD0Z0, 0BYD0Z1, 0BYD0Z2, 0BYF0Z0,
0BYF0Z1, 0BYF0Z2, 0BYGO0Z0, 0BYG0Z1, 0BYG0Z2,
0BYH0Z0, 0BYH0Z1, 0BYH0Z2, 0BYJ0ZO0, 0BYJ0Z1, 0BYJ0Z2,
0BYKO0Z0, 0BYK0Z1, 0BYK0Z2, 0BYL0ZO0, 0BYL0Z1, OBYL0Z2,
0BYMO0Z0, 0BYMO0Z1, 0BYMOZ2

Renal and
Urologic

Congenital anomalies
Chronic renal failure
Other

Chronic bladder diseases
Devices

Q60-Q64

N18

Z90.5, 290.6, 0T160Z8, 0T160ZA, 0T164Z8, 0T164ZA,
0T170Z8, 0T170ZA, 0T174Z8, 0T174ZA, 0T180Z8, 0T180ZA,
0T18428, 0T184ZA, 0TB60ZZ, 0TB63ZZ, 0TB64ZZ, 0TB672Z,
0TB68ZZ, 0TB70ZZ, 0TB73ZZ, 0TB74ZZ, 0TB77ZZ, 0TB78ZZ,
0TTO00ZZ, 0TT04ZZ, 0TT10ZZ, 0TT14ZZ, 0TT20ZZ, 0TT24ZZ,
0TT60ZZ, 0TT642Z, 0TT67ZZ, 0TT68ZZ, 0TT70ZZ, 0TT74ZZ,
0TT77ZZ, 0TT78Z2Z, 0TTB0ZZ, 0TTB4ZZ, 0TTB7ZZ, 0TTB8ZZ,
0TTDO0ZZ, 0TTD4ZZ, 0TTD7ZZ, 0TTD82Z

G83.4,N31.2, N31.9

T85.71XA, 293.50-293.52, 293.59, 793.6, 291.15, 299.2, Z43.5,
Z43.6, Z46.6, 031209D, 031209F, 03120AD, 03120AF,
03120JD, 03120JF, 03120KD, 03120KF, 03120ZD, 03120ZF,
031309D, 031309F, 03130AD, 03130AF, 03130JD, 03130JF,
03130KD, 03130KF, 03130ZD, 03130ZF, 031409D, 031409F,
03140AD, 03140AF, 03140JD, 03140JF, 03140KD, 03140KF,
03140ZD, 03140ZF, 031509D, 031509F, 03150AD, 03150AF,
03150JD, 03150JF, 03150KD, 03150KF, 03150ZD, 03150ZF,
031609D, 031609F, 03160AD, 03160AF, 03160JD, 03160JF,
03160KD, 03160KF, 03160ZD, 03160ZF, 031709D, 031709F,
03170AD, 03170AF, 03170JD, 03170JF, 03170KD, 03170KF,
03170ZD, 03170ZF, 031809D, 031809F, 03180AD, 03180AF,

68



MH Wege WGXMARO001

- Why, how and when do children die in a PICU in SA -

03180JD, 03180JF, 03180KD, 03180KF, 03180ZD, 03180ZF,
031909F, 03190AF, 03190JF, 03190KF, 03190ZF, 031AQ9F,
031AOQAF, 031A0JF, 031AO0KF, 031A0ZF, 031B09F, 031BOAF,
031B0JF, 031BOKF, 031B0ZF, 031C09F, 031COAF, 031COJF,
031COKF, 031C0ZF, 03WY0JZ, 03WY3JZ, 03WY4JZ,
03WYXJZ, 05HY33Z, 06HY33Z, 0JH60WZ, 0JHG60XZ,
0JH63WZ, 0JH63XZ, 0JH80WZ, 0JH80XZ, 0JH83WZ,
0JH83XZ, 0JHDOWZ, 0JHDOXZ, 0JHD3WZ, 0JHD3XZ,
0JHFOWZ, 0JHFOXZ, 0JHF3WZ, 0JHF3XZ, 0JHLOWZ,
0JHLOXZ, 0JHL3WZ, 0JHL3XZ, 0JHMOWZ, 0JHMOXZ,
0JHM3WZ, 0JHM3XZ, 0T130ZB, 0T134ZB, 0T140ZB, 0T144ZB,
0T16079, 0T1607C, 0T1607D, 0T160J9, 0T160JC, 0T160JD,
0T160K9, 0T160KC, 0T160KD, 0T160Z29, 0T160ZC, 0T160ZD,
0T163JD, 0T16479, 0T1647C, 0T1647D, 0T164J9, 0T164JC,
0T164JD, 0T164K9, 0T164KC, 0T164KD, 0T164Z29, 0T164ZC,
0T164ZD, 0T17079, 0T1707C, 0T1707D, 0T170J9, 0T170JC,
0T170JD, 0T170K9, 0T170KC, 0T170KD, 0T170Z9, 0T170ZC,
0T170ZD, 0T173JD, 0T17479, 0T1747C, 0T1747D, 0T174J9,
0T174JC, 0T174JD, 0T174K9, 0T174KC, 0T174KD, 0T174Z29,
0T174ZC, 0T174ZD, 0T18079, 0T1807C, 0T1807D, 0T180J9,
0T180JC, 0T180JD, 0T180K9, 0T180KC, 0T180KD, 0T 18029,
0T180ZC, 0T180ZD, 0T183JD, 0T18479, 0T1847C, 0T1847D,
0T184J9, 0T184JC, 0T184JD, 0T184K9, 0T184KC, 0T184KD,
0T18429, 0T184ZC, 0T184ZD, 0T1B0ZD, 0T1B4ZD, 0T25X0Z,
0T29X0Z, 0T29XYZ, 0T2BX0Z, 0T9000Z, 0T9030Z, 0T9040Z,
0T9070Z, 0T9080Z, 0T9100Z, 0T9130Z, 0T9140Z, 0T9170Z,
0T9180Z, 0T9370Z, 0T9380Z, 0T9470Z, 0T9480Z, 0TQ67ZZ,
0TQ77ZZ, 3E1K38Z, 3E1M39Z, 5A1D60Z

Transplantation

T86.10-T86.12, 294.0, 0TY00Z0, 0TY00Z1, 0TY00Z2, 0TY10Z0,
0TY10Z1, 0TY10Z2

Gastrointestinal

Congenital anomalies
Chronic liver disease and
cirrhosis

Inflammatory bowel diseases

Other

Devices

Transplantation

Q39.0-Q39.4, Q41-Q45
K73, K74, K75.4, K760-K763, K765, K768

K50, K51

182.0, K55.1, K56.2, K59.3, Z98.0, 290.3, Z90.49, 0CT70ZZ,
0CT7XZZ, 0D13079, 0D1307A, 0D1307B, 0D1607A, 0D160ZA,
0DT50ZZ, 0DT54ZZ, 0DT572Z, 0DT58Z2Z, 0DT60ZZ, 0DT64ZZ,
0DT67ZZ, 0DT68ZZ, 0DT80ZZ, 0DT84Z2Z, 0DT87ZZ, 0DT88ZZ,
0DT90ZZ, 0DT94ZZ, 0DTO7Z2Z, 0DT98Z2Z, ODTEQZZ, ODTE4ZZ,
ODTE7ZZ, ODTE8ZZ, OFT00ZZ, OFT04ZZ, OFTG0ZZ, OFTG4Z2Z
K94.20, K94.22, K94.23, K94.29, 793.1-293.4, Z43.1-Z43 .4,
Z46.51, Z46.59, 0D11074, 0D110J4, 0D110K4, 0D110Z4,
0D113J4, 0D11474, 0D114J4, 0D114K4, 0D114Z4, 0D15074,
0D150J4, 0D150K4, 0D150Z24, 0D153J4, 0D15474, 0D15444,
0D154K4, 0D15474, 0D16074, 0D160J4, 0D160J9, OD160JA,
0D160K4, 0D160K9, 0D160KA, 0D160Z4, 0D163J4, 0D16474,
0D164J4, 0D164J9, 0D164JA, 0D164K4, 0D164K9, OD164KA,
0D16424, 0D16874, 0D168J4, 0D168J9, 0D168JA, 0D168K4,
0D168K9, 0D168KA, 0D16874, 0D1B0Z4, 0D1B4Z4, 0D1B8Z4,
0D1H0Z4, 0D1H4Z24, 0D1H8Z4, 0D1K0Z4, 0D1K4Z24, 0D1K8Z74,
0D1L0Z4, 0D1L4Z4, 0D1L8Z4, 0D1N0Z4, 0D1N4Z4, 0D1N8Z4,
0D20X0Z, 0D20XUZ, 0D20XYZ, 0D7872Z, OD7TE7ZZ,
0DBB7ZZ, 0DH50DZ, 0DH50UZ, 0DH53DZ, 0DH53UZ,
0DH54DZz, 0DH54UZ, 0DH57DZ, 0DH57UZ, 0DH58DZ,
0DH58UZ, 0DH63UZ, 0DH64UZ, ODHA3UZ, 0DHA4UZ,
ODHA8UZ, 0ODN87ZZ, ODNE7ZZ, 0DW04UZ, 0DWO08UZ,
OWQFXZ2, 3E1G78Z, 3E1H78Z

T86.40-T86.42, T86.890, T86.891, T86.899, T86.850, T86.851,
T86.859, 794.4, 794.82, 794.83, 0DY80Z0, 0DY80Z1,
0DY80Z2, 0DYE0Z0, ODYE0Z1, ODYE0Z2, OFY00Z0, OFY00Z1,
0FY00Z2, OFYG0Z0, OFYG0Z1, 0OFYG0Z2, 3E030U0, 3E030U1,
3E033U0, 3E033U1, 3E0J3UO, 3E0J3U1, 3E0J7UO, 3EOJ7U1,
3E0J8UO, 3E0J8U1

Hematologic or
immunologic

Hereditary anemias
Aplastic anemias
Hereditary immunodeficiency

D55-D58
D60-D61, D71
D80-D89, D72.0, M30.3, M35.9
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Coagulation/hemorrhagic
Leukopenia
Hemophagocytic Syndromes
Sarcoidosis

Acquired immunodeficiency

Polyarteritis nodosa and
related conditions
Diffuse diseases of
connective tissue

Other

Devices
Transplantation

- Why, how and when do children die in a PICU in SA -

D66, D68.2, D69.41, D69.42, D69.49
D70.0, D70.4

D76.1-D76.3

D86.9

B20-B24

M30.0, M31.0, M31.1, M31.30, M31.4, M31.6
M32.10, M33.90, M34.0, M34.1, M34.9

07TP0ZZ, 07TP42Z

N/A

07YP0Z0, 07YP0Z1, 07YP0Z2, 30230AZ, 30230G0, 30230G1,
30230X0, 30230X1, 30230Y0, 30230Y1, 30233AZ, 30233G0,
30233G1, 30233X0, 30233X1, 30233Y0, 30233Y1, 30240AZ,
30240G0, 30240G1, 30240X0, 30240X1, 30240Y0, 30240Y1,
30243AZ, 30243G0, 30243G1, 30243X0, 30243X1, 30243Y0,
30243Y1, 30250G0, 30250G1, 30250X0, 30250X1, 30250Y0,
30250Y1, 30253G0, 30253G1, 30253X0, 30253X1, 30253Y0,
30253Y1, 30260G0, 30260G1, 30260X0, 30260X1, 30260Y0,
30260Y1, 30263G0, 30263G1, 30263X0, 30263X1, 30263Y0,
30263Y1

Metabolic

Amino acid metabolism
Carbohydrate metabolism
Lipid metabolism

Storage disorder

Other metabolic disorders

Endocrine disorders

Devices

E70.0, E70.2, E70.3, E70.4, E70.8, E71.0-E71.5, E72.0-E72 .4,
E72.8,E72.9

E74.0-E74.4, E74.8, E74.9

E75, E77.0, E77.1, E78.0-E78.4, E78.5-E78.9, E88.1, E88.8
E76.0-E76.3, E85

277.4,E79.1, E79.8, E80.4-E80.7, E83.0, E83.1, E83.3, E83.4,
D84.1, E88, H49.8

E00.9, E23.0, E23.2, E22.2, E23.3, E23.7, E24.0, E24.2, E24.3,
E24.8, E24.9, E26.81, E25.0, E25.8, E25.9, 0GT00ZZ,
0GT04ZZ, 0GT40Z2Z, 0GT44Z2Z, 0GTKOZZ, 0GTK4ZZ,
0GTR0ZZ, 0GTR4ZZ, 0UT20ZZ, 0UT24ZZ, 0UT27Z2Z,
0UT28ZZ, 0UT2FZZ, 0UT40ZZ, 0UT44ZZ, 0UT47ZZ, 0UT482Z,
0UT70ZZ, 0UT74ZZ, 0UT90ZZ, 0UT94ZZ, 0UT97ZZ, 0UT98ZZ,
OUT9FZZ, 0UTC0ZZ, OUTC7ZZ, 0UTC8ZZ, OVTC0ZZ,
0vVTC42Z, 0W4MO070, 0W4M0JO, 0OW4MOKO, 0W4MOZ0,
O0W4NO071, 0OW4NOJ1, OW4NOK1, OW4NO0Z1

Z746.81, 296.41, 0JH60VZ, 0JH63VZ, 0JH70VZ, 0JH73VZ,
0JH80VZ, 0JH83VZ, 0JHDOVZ, 0JHD3VZ, 0JHFOVZ, 0JHF3VZ,
0JHGOVZ, 0JHG3VZ, 0JHHOVZ, 0JHH3VZ, 0JHLOVZ,
0JHL3VZ, 0JHMOVZ, 0JHM3VZ, 0JHNOVZ, 0JHN3VZ,
0JHPOVZ, 0JHP3VZ, 0JHTOVZ, 0JHT3VZ

Transplantation

N/A

Other
Congenital or
Genetic Defect

Chromosomal anomalies
Bone and join anomalies
Diaphragm and abdominal

wall
Other congenital anomalies

Q90.9, Q91.3, Q91.4, Q91.7, Q92.8, Q93, Q95.0, Q96.9, Q97,
Q98, Q99.8, Q99.9

E34.3, M41.0, M41.2, M41.30, M41.8, M41.9, M43.30, M96.5,
Q72.2,Q75.0, Q75.2, Q75.9, Q76.0-Q76.2, Q76.4-Q76.7, Q77,
Q78.0-Q78.4, Q78.8, Q78.9

K44.9, Q79.0-Q79.5, Q79.9, Q79.59

Q81, Q87.1-Q87.3, Q87.40, Q87.81, Q87.89, Q89.7, Q89.9,
Q99.2

Malighancy

Neoplasms

Devices
Transplantation

C00-C96, D01-D09, D3A.0, D37-D49, Q85.0, 3E00X05,
3E01305, 3E02305, 3E03005, 3E03305, 3E04005, 3E04305,
3E05005, 3E05305, 3E06005, 3E06305, 3EOA305, 3EOF305,
3EOF705, 3E0F805, 3E0G305, 3E0G705, 3E0G805, 3EOH305,
3EO0H705, 3EOH805, 3E0J305, 3E0J705, 3E0J805, 3EOK305,
3EO0K705, 3E0K805, 3EOL305, 3EOL705, 3EOM305, 3EOM705,
3EON305, 3EON705, 3EON805, 3E0P305, 3EOP705, 3EOP805,
3E0Q305, 3E0Q705, 3EOR305, 3E0S305, 3EOV305, 3EO0W305,
3E0Y305, 3E0Y705

N/A

T86.00-T86.02, T86.09, Z94.81, 294.84

Premature and
Neonatal

Fetal malnutrition
Extreme immaturity

P05.01, P05.11, P05.02, P05.12, P05.2, P05.9
P07.01, P07.02, P07.21-P07.25
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Cerebral hemorrhage at birth
Spinal cord injury at birth
Birth asphyxia

Respiratory diseases

P10.0, P10.1, P10.4, P52.4, P52.8
P11.5

P21.0, P21.9, P84

P25.0-P25.3, P25.8, P27.0, P27.1, P27.8

Hypoxic-ischemic P91.6

encephalopathy

Other P35.0, P35.1, P25.21, P25.22, P56.0, P57.0, P57.8, P61.3,
P61.4, P77.3, P83.2, P91.2

Devices T84.019A, T84.029A, T84.039A, T84.049A, T84.059A,

Miscellaneous,
Not Elsewhere
Classified

Transplantation

T84.069A, T84.099A, T84.498A, T84.119A, T84.129A,
T84.199A, T84.498A, T84.50XA, T84.60XA, , T84.7XXA,
T86.90-T86.92, T86.99, T86.10-T86.12, T86.40-T86.42, T86.20-
T86.22, T86.810, T86.811, T86.819, T86.00-T86.02, T86.09,
T86.890, T86.891, T86.899, T86.850, T86.851, T86.859, T86.5,
T86.890, T86.891, T86.899, T87.0X9, T87.1X9, T87.2, Y83.1,
Y83.3, 299.81, 0RG00JO, 0RG00J1, ORG00JJ, ORGOOKO,
ORGOOK1, ORGOOKJ, 0RG00Z0, 0RG00Z1, O0RG00ZJ,
ORG03J0, O0RG03J1, ORG03JJ, ORG0O3K0, ORGO3K1,
ORGO03KJ, 0RG03Z0, 0RG03Z1, 0RG03ZJ, O0RG04J0,
O0RG04J1, ORG04JJ, ORG04K0, 0RG04K1, ORG04KJ,
0RG04Z0, 0RG04Z1, 0RG04ZJ, 0RG10J0, ORG10J1, ORG10JJ,
ORG10KO0, ORG10K1, ORG10KJ, ORG10Z0, ORG1021,
0RG10ZJ, 0RG13J0, 0RG13J1, 0RG13JJ, 0RG13KaO,
O0RG13K1, ORG13KJ, 0RG13Z0, 0RG13Z1, 0RG13ZJ,
O0RG14J0, 0RG14J1, ORG14JJ, ORG14K0, ORG14K1,
O0RG14KJ, 0RG14Z0, 0RG14Z1, O0RG14ZJ, ORG40J0,
O0RG40J1, O0RG40JJ, 0RG40K0, O0RG40K1, ORG40KJ,
0RG40Z0, 0RG40Z1, 0RG40ZJ, 0RG43J0, 0RG43J1, ORG43JJ,
ORG43K0, 0RG43K1, 0RG43KJ, 0RG43Z0, 0RG4371,
0RG43ZJ, 0RG44J0, 0RG44J1, 0RG44JJ, 0RG44KaO,
0RG44K1, O0RG44KJ, 0RG44Z0, 0RG44Z1, 0RG44ZJ,
ORG60J0, O0RG60J1, ORG60JJ, ORG60KO, ORG60K1,
ORG60KJ, 0RG60Z0, 0RG60Z1, ORG60ZJ, ORG63J0,
O0RG63J1, 0RG63JJ, 0RG63K0, 0RG63K1, ORGE3KJ,
0RG63Z0, 0RG63Z1, 0RG63ZJ, 0RG64J0, 0RG64J1, ORG64JJ,
ORG64K0, 0RG64K1, ORG64KJ, ORG64Z20, 0RG64Z1,
0RG64ZJ, 0RGA0JO, ORGAOJ1, ORGAOJJ, ORGAOKO,
ORGAOK1, ORGAOKJ, ORGA0Z0, ORGA0Z1, ORGA0ZJ,
ORGA3J0, ORGA3J1, ORGA3JJ, ORGA3KO, ORGA3K1,
ORGA3KJ, 0RGA3Z0, 0RGA3Z1, ORGA3ZJ, 0RGA4JO,
ORGA4J1, 0RGA4JJ, ORGA4KO0, ORGA4K1, ORGA4KJ,
ORGA4Z0, 0RGA4Z1, 0RGA4ZJ, 0SG00JO, 0SG00J1,
0SG00JJ, 0SGOOKO, 0SGO0K1, 0SGOOKJ, 0SG00Z0, 0SG00Z1,
0SG00ZJ, 0SG03J0, 0SG03J1, 0SG03JJ, 0SGO3K0, 0SGO3K1,
0SGO3KJ, 0SG03Z0, 0SG03Z1, 0SG032J, 0SG04J0, 0SG04J1,
0SG04JJ, 0SG04K0, 0SG04K1, 0SG04KJ, 0SG04Z0, 0SG0421,
0SG042J

T86.5, T86.90-T86.92, T86.99, T86.890, T86.891, T86.899
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Appendix 4: Child Health Identification Programme Mortality review process

Chid Healthe ar ¢ Problem e nific & ion Pr oy avens

=

THE CHILD PIP MORTALITY REVIEW PROCESS
Sawving lives through death auditing

Itis the structured clinical audit of all children dying in hospital (including in
casualty/outpatients, and those who are ‘dead on arrival') that enables a thorough
assessment of the quality of care that children receive in the health system

Fora chncal audt ! moralty review %0 be successfuly implementied there are two vital requrements

1) Dedcated indwiduals wiling %o spend Sme and effort 1o make the process happen
2) A carefuly struchred systemn where rales and esporsibiites are well definad

Thus, he mortalty review process in a paedatrc/children’s ward cornssts of two man actvtes

1) The datacallection process
2) The achual mortaty review process

Data collection

To conduct a motalty review, 2 data sources are neaded

1) Theward admissions, dscharges and deaths regster
2] The indvdud chrncal recards of he childen who de

Keep a separate register of children who die for tracing their medical records
Admission and deaths counts should be captured on mon!h‘ll tally sheets. Detailed
information on each death should be captured on the dea

data capture sheet

Toorganse and keep rack of the data it is helpful % compile a lever arch file clearly laballed ChIP & & helpid o order
the cortents n each section as folows
1) Lamnated coples of code Ists (Cause of death and Modfable factors), and growth charts
2) Morthly dvders for each month folowed by a Martily Tally Sheet for hat month as well as a Death Data
Captue Sheet completed for each death that occured durng hat morth
3) Spare data captue forms

The review process
Follow the four components of e mortalty review process in your hospal.
|___Component When Who Pupose
Each death shaud be The atending doctor or Ersure al necessary informaton is
1. 24 hour review | mviewsd and summansed nuse ot he tme of he captured ot a Sme when information is
within 24 howrs death avalable
Adetaled analysis of all deaths. wth
2 Preparatory Before he Mortalty The doctor and rurse in :,.-; me‘;:-'q wihe
meeting Review Meetng chamge of he wardunt Comgil o mo for
preserfiaton at the meeting
Presertaton of staisics, case
3 Mortality Whole paedarc dscussons and task revews
review/'Chi® Weekly %o marthly departmert (doctors Assgn new tasks based on each
meeting depending on bad and nurses) as well as meetng s dsaisson
(see below) chric st Ermure al data caphure sheets have
boen complete ly completed
Broader problem iden ¥ caton wth
4 Epudemiology Maragers and dincal
& Analysis 6 mortilylannually parsarmal rond assemment, and wth prop osed
The 24 hour review

Everysingle death occurnng n your hospital should be summansed usng the Ch P Death Data Capture sheet at the
sme of death. The person best placed % do #is is ather e an-duty doctor or by way of handower. the daySme team
resporsible for he longterm care of the child. The death summary should be regarded as no maore burdersame . and mo
less mportart, han the dschage summary for ather children leaving the wardunt

This can be a doctor or a nurse

It is still best to have a single person in the ward/unit making sure that this process

happens
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The preparatory meeting

This meeting is arucad. Al data capiure sheets must be completely completed, %o he stage of madness for entry oo
the computer. This means that al Sedds must be flled in, and codes must be entered where required. This makes data
enry oo the computer eficent and acarate, and allows for any categary of emplayee o enter data.

Carefd selecion of cases for presertation wil enhance learning cpporftunites, and faclitate problemn iderfication, and
task definton and dlocsson.

The preparatary meeting is the responsibility of the most senior doctar and mast senior

nurse in the ward/unit.

The mortality review meeting
Martality meetings must be wel omanised and managed by the mrse and doctor respansble for the paedaticichidmen's
ward.

1} Meeatngs shauld be held weekly %o marthly depending on e number of deaths.

2) A sutable Sme and venue B neaded.

3) Al staf invalved with child care shauld be imated [doctors, numes, dlied head®workers and administrators) Staff
must understand that motaity meetings am very impartart. Ris especaly hdphul o nvite staf fom dincs refering
% he hosptal

4) Case presertations should be condise and professional. Decussion is encowraged if the preserer does not provide
e cause of death and modfable factors. This is best done by the group.

5} Themeetng should by consensus establish he man cause of death and then look carefully for modfable factors.
Themeetng mu= never bacame a “witch hurt”, and shauld be corfidersial. The meeting shoud NOT be dominated
by senior doctars. The haughts and insights of all pasicipants make he meetng worthwhile.

6) Al dedsions (causes and modfable factors) made must be recorded an the martaity sheets ([death data capre
sheats)for entry laterorio a compater.

7) Problems with the process of caring for children in the hospital, the referring clinics and in communities
mustbe identified and prioritised, and plans should be made and documented for addres sing each problem.

8) Tasks armingout of descussions amund cases shoud be assigned %o teammembers, and minted. Progres wh
e tasks shaud be reviewed at the strt of he next meeting.

The meeting agenda
A typcal mofalty review agendais a olows:
1} Wdoome and inroductions, and den¥ication of aminde taker
2) Review of tasks set ot last meeting
3) Surmmary of last meetng's statstcs
4) Surmmaryofthis meeing's sttsScs
5) Case presertatons
6) Taskidentification and allocation
7} Closwre and date of next meeting

Epidemiology and Analysis
Thepower of ChiP les inits abilty %o pravide instant feadback an child death and qualty of care infarmation %o wardAnit
stafl. Srply by inSating $is systematic review process, change will happen.

Itis hawever impartant bath for the dentfcation of braader system prablems and for mantarng change hat 6 morthly o
amud reviews are performed.

These reviews shoud be compiled into reparts, which document both fndings and recommendations arsing outof the
review. This is the point at which the power of ChiP canbe used for communicating prablems %o managers. Once he
process of martality review is establshed n your ste, the repart will dso lodk at success of implemertaton of, and
response Yo, previous recommendaions

You can use e ChiP Report Prafoma for quiding yourrepart writng.

Making change happen

When making recommendations, ® is mpotant o ink sach recommendation dearly to specific information ansing out of
your ChiP review process. i is hen useful o dearly define its requirements forimplementation at each of the fdlowng
levels:

1} Palicy

2} Adminsfraton
3) Cinial practics
4) Educaton

Finally, responsitilty for implementasion at sach lewel shoud be assigned, so that at the next review, implementsion (or
lack hemaf) canbe acoounted for (for an example of $is see “Saving Children 20057).

By conducting martality reviews in this systematic way, we will both save lives, and
improve quality of care, through death auditing.

(Adiapied Fors Pl pat snd Voo “dKey C ofn At Proosas’, Ked ks 2 909 2001 )

73



MH Wege WGXMAROOT - Why, how and when do children die in a PICU in SA -

Appendix 5 Human research ethics committee HREC REF: 029/2018

UNIVERSITY OF CAPE TOWN H

@ Faculty of Health Sclences T
Human Research Ethlcs Committee .

Raom ES3-46 Old Main Bullding

Groote Schuur Hospitsi
Observatary TE2E
Talaphone [021] 405 5492
¢ sumayaihariefdienBuct.acze
15 January 2018
HREC REF: 029/2018

Prof B Morrow

Divislen of Paediatrics & Child Health
5" Floor-ICH Bullding

Red Cross Children's Hespital
Rondebosch

Dear Prof Morrow

PROJECT TITLE: WHY, HOW AND WHEN DO CHILDOREN DIE [N A PAEDIATRIC INTENSIVE
CARE UNIT (PICU) IN SOUTH AFRICA? (MPHIL CANDIDATE - DR M WEGE)

Thank you for submitting your study to the Faculty of Health Sclences Human Research Ethics
Committee (HREC) for raview.

It is a pleasure to Inform you that the HREC has formally approved the above-mentioned study.
Approval is granted for one year untll the 30 January 2019,

Please submit a progress form, using the standardised Annval Report Form If the study contnues
beyond the approval pariod. Please submit a Standard Qosure form If the study |s completed within the

approval pericd.
{Forms can be found on our website: y

We acknowledge that the student: Dr M Wege will also be involved In this study.
Please quote the HREC REF in all your correspondenca.

Plezse not= that the ongoing ethical conduct of the study remains the responsibllity of the orircipal
Investigator.

Please note that for all studles approved by the HREC, the principal Investigator mugt obtaln appropriate
Institutionzl appreval, where necessary, before the research may cocur

Tours sinceraly

Signature Removed

PROFESSOR M BLOCKMAN
LHAIRPERSON, FHS HUMAN RESFARCH ETHICS COMMITTEE

Federal Wide Assurance Number: FWADOOD1537.
Institutionzl Review Board [IRB] number: IRBIDOO1S38

HREC:029/2018
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