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Chapter 1 : Literature review

Literature Search Strategy

A structured literature appraisal was performed searching PubMed, an electronic database. The
search terms “liver abscess”, “hepatic abscess”, “pyogenic liver abscess” and “pyogenic
hepatic abscess” was used. Only human studies were used. References were examined and

ratified.

Figure 1. Algorithm for Literature Search
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Background

Pathophysiology

A pyogenic liver abscess (PLA) is the most common abdominal solid organ abscess[1]. The
incidence of PLA worldwide is estimated at 2.3-17.59 per 100 000 annually[2-6]. It is a
potentially fatal disease with a mortality rate of 2-30%][7]. The liver is frequently exposed to
bacterial loads through various sources. Normally, it is able to clear this. When the liver is
unable to clear the bacteria, a PLA occurs. When a bacterial inoculum invades liver tissue, this
results in an infiltration of neutrophils and thus the formation of an organised abscess. PLA are
usually the result of spread of infection from the biliary tree, portal vein, hepatic arteries,
infective contiguous collections in the abdomen or trauma. Risk factors for PLA include
Human Immunodeficiency Virus (HIV), diabetes mellitus, hepato-biliary disease including

liver transplantation and diseases of the pancreas[2-4].

Clinical Presentation

Patients usually present with fever (90%), and abdominal symptoms (50-75%). Commonly,
right upper quadrant pain is experienced. Guarding and rebound tenderness may or may not be
appreciated[8]. Septic features and abdominal symptoms particularly in the region of the right

upper quadrant should raise suspicion of a PLA.

Diagnosis
Diagnosis is made by history, clinical examination, blood investigations and radiographic
imaging. Computed tomography and ultrasound are the preferred diagnostic modalities[9].

Early diagnosis and treatment is fundamental for favourable patient outcomes[10].
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Management

A surgeon’s natural reaction to an abscess is to consider draining it. Drainage of larger
abscesses and antibiotic therapy form the basis of treatment[11]. Drainage decompresses tissue,
provides pain relief and allows better perfusion and delivery of the antibiotic to the affected
site. Percutaneous catheter drainage is the preferred choice of drainage in most patients. Open
surgery or laparoscopy should be reserved for unsuccessful percutaneous drainage or to treat

the primary cause (e.g. appendicitis)[2, 12, 13].

Microbiology

Several pathogens are responsible for PLA. There is a high variability in these pathogens. A
great variety of organisms exist due to the heterogeneity of sources of infection. Poor
interventional or sampling technique can result in inadequate culture substrate and therefore
not accurately reflect the causative organism. Antibiotics are generally started empirically
before the causative organism(s) are identified. A partially treated abscess may not yield
enough bacteria for a positive culture[14]. Multiple organisms have been identified as causative
organisms in specific populations. Enteric gram-negative bacilli such as Escherichia coli and
Klebsiella pneumoniae have been found to be the most common causative organisms
worldwide[15]. Klebsiella pneumoniae is becoming a frequent cause of PLA in Asia. It is due
to two serotypes of Klebsiella Pneumoniae strains, K1 and K2. It is also a frequent
manifestation in diabetic patients[16]. A nationwide study conducted in the United States of
America (USA) showed that Streptococci was the most common causative organism of

PLA[5].

Antibiotic therapy should be broad enough to cover the common causative organisms[10]. In

lower to middle income countries, empiric antibiotic protocols target both amoebic and
11



pyogenic causes of PLA. Developing an empiric antibiotic protocol is encumbered by lack of
a local microbiome profile. Consequently, protocols are not tailored to the local bacterial
environment and taken from protocols of other regions where different microbiomes are

prevalent[14].

Pharmacotherapy

Once PLA is diagnosed, antibiotics should be started after blood cultures are taken and before
drainage procedures are undertaken[17]. Four to six weeks of antibiotic therapy is
recommended parenterally. If adequate drainage of the abscess occurs then two to four weeks
of antibiotics is suggested[18]. Empiric antibiotics should cover Gram positive and Gram
negative organisms as well as anaerobes. Amoxicillin-Clavulanic acid, Piperacillins,
Tazobactam, and third generation Cephalosporins in conjunction with an Aminoglycoside are
suggested. Metronidazole provides cover for some anaerobes and also provides cover if an
amoebic abscess is suspected. Various regimens have been used: a third or later generation
cephalosporin with Metronidazole if an amoebic abscess is suspected; beta-lactam-beta-
lactamase inhibitor (e.g. Piperacillin-Tazobactam) with/without Metronidazole; Ampicillin
plus Gentamycin with/without Metronidazole; Fluoroquinolone with/without Metronidazole
and a Carbapenem with/without Metronidazole. Patients who do well on treatment, have
improved clinically and have adequately drained the abscess, can finish the antibiotic course

with the appropriate oral antibiotics[19-21].
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Literature review

Global Research

A paucity of data on PLA exists in sub-Saharan Africa. Gonzalez et al conducted a study from
2001-2015 to look at the geographical distribution of PLA. The study also reviewed the various
study designs of research conducted on PLA. Furthermore, it aimed to identify areas of possible
future research [1]. It determined the top 16 countries that have produced research on PLA.

None of these countries are on the African continent[1].

Table 1: Top 15 Countries producing research on PLA.

Country Number of documents published
Taiwan 71
United States 39
China 29
South Korea 21
Japan 19
India 13
Spain 11
Italy 8
Turkey

United Kingdom 6
Germany 6
Singapore 6
Australia 5
France 5
Brazil 5
Canada 5
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Taiwan has published the most documents on PLA[1]. A study conducted by Tsai et al
reviewed the Taiwanese National Health Insurance database as well as the central referral
hospital of the country, National Taiwan University Hospital (NTUH), and concluded that the
incidence was 17.59 per 100 000 in 2004. A total of 506 cases from NTUH were reviewed.
NTUH is a central referral hospital and possibly only reflects complicated referred cases.

Simple cases that had an uncomplicated course may not have been analysed[6].

Establishing an accurate incidence in the USA is difficult. Huang et al conducted a study that
looked at 233 patients over a 42 year period at only one centre[2]. Kaplan et al reviewed
patients from 1999-2003 at only one centre[4]. A larger, more representative study by
Meddings et al reviewed 17787 patients on a national database admitted with PLA. However
this only represented 20% of private acute care hospitals where most patients had medical
insurance. These studies were limited in providing an accurate assessment of the incidence in
the varying socio-economic levels in the entire population[5]. A comparison between the
United States and Asian countries shows that PLA are found worldwide but the varying

incidence in different areas is significant.

Management

Percutaneous catheter drainage and extended duration of antibiotic therapy are the mainstays
of treatment[11]. Commencing an antibiotic regimen that provides treatment to the local
causative organisms is vital for good outcomes for patients[10]. The antibiotic regimens have
been developed according to organisms affecting countries outside of Africa. We employ these
regimens into our practice but they are not specific to the causative organisms of the South

African population. This is due to the lack of data within this country[1].
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Microbiology

PLA is caused by a variety of different organisms. The pathogens differ due to the varying
routes of infection. There are several confounding issues in determining an accurate picture of
the microbiology of PLA. PLA are mostly polymicrobial[2]. On most occasions a patient has
received antibiotics before pus from the PLA is obtained. All these variables confound and
possibly misrepresent the true bacterial profile. This could mislead a clinician’s choice in an
appropriate antibiotic. It also poses a selection bias in that the bacterium cultured could
represent a resistant organism that has been exposed to antibiotics. Furthermore susceptible
organisms might not culture positive as they have been treated before culture. A patient may
be started on antibiotics long before the abscess is drained and cultured. This is due to the fact
that percutaneous drainage is only available at certain centres in South Africa. A patient treated
in the periphery could experience a delay in culture of the PLA due to poor access to healthcare.
Referral or lack thereof and delays in access to healthcare might prolong the use of an
inappropriate antibiotic. These are all factors that obscure the microbiome that needs to be
targeted as well as create resistance in the causative organisms. Identifying an accurate picture
of the causative organisms would lead to appropriate antibiotic use and good adherence to

antibiotic stewardship.

The causative organisms differ according to geographic locations. According to Khim et al, the
predominant organism in the USA was found to be Streptococcus milleri followed by
Klebsiella pneumoniae. Whereas Klebsiella pneumoniae is the most common causative
organism in South Korea and Taiwan[14]. In the United Kingdom, a study conducted on 132
patients with PLA by Neill et al, found that Escherichia coli(21, 15.9%) and Klebsiella species
(21, 15.9%) were the most commonly cultured organisms. Streptococcus milleri was found to

be cultured in 19 (14.4%) of the PLA[22]. This study is a reflection of only one centre in the
15



United Kingdom. A study by Osman et al [23] demonstrates the microbiological profile in New
Zealand. It looked at a small number (n=57) of patients retrospectively from 2005 to 2014.
Klebsiella pneumoniae was the commonest organism cultured. It is notable that 13 patients
(23%) returned to hospital within 30 days for further antimicrobial therapy/percutaneous
drainage and re-imaging. This highlights the morbidity of PLA and the importance of
appropriate treatment. There is a dearth of local sub-Saharan literature on PLA. A paediatric
study conducted in South Africa by Hendricks et al showcased the epidemiological
characteristics of PLA in the Western Cape. They looked at children under 13 years of age
diagnosed with PLA clinically or by ultrasound that were admitted to Red Cross and Tygerberg
Hospitals between January 1983 and December 1992. Of these, 57 patients were identified with
PLA, 43 with culture positives and 14 with culture negatives that were diagnosed as a PLA. It
was found on blood culture and pus swab culture that 36 (85%) of PLA were due to
Staphylococcus aureus. The rest cultured Bacteroides fragilis [3(7%)], Klebsiella [1(2%)],
Propionibacterium [1(2%)], Salmonella Group B [1(2%)], and Serratia marcescens [1(2%)].
The study also looked at amoebic abscesses(n=25). Secondary infection of these amoebic
abscesses occurred in 5 patients. Three of these were due to Staphylococcus aureus. The article
suggests the high incidence of Staphylococcus aureus PLA is due to a common community

acquired infection in lower socio-economic communities[24].

A case report by Gordan et al described the unsuccessful course of a septic patient that
presented to Chris Hani Baragwanath Hospital. Blood culture revealed a Klebsiella
pneumoniae bacteraemia. The case report highlights the importance of being mindful of
Klebsiella pneumoniae as the cause of the cryptogenic PLA in this patient. This article
questions whether cryptogenic invasive Klebsiella pneumoniae LA (CIKPLA) is an emerging

disease in South Africa[25]. The article also recommends intravenous cephalosporins for a
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period of three weeks as well as drainage of the abscess. This recommendation comes from a
study by Casella et al in Italy that was based on only two patients successfully treated on this

regimen[26].

Pharmacotherapy and Intervention

Antibiotics and percutaneous drainage are the foundation of treatment for PLA. An antibiotic
is instituted first before other strategies of care are initiated. An antibiotic is available far more
freely than a percutaneous drain. Therefore the choice of antibiotic is vital for a favourable
outcome. Empiric antibiotics should be tailored to the common causative organisms. A review
article in 2015 proposes that antibiotic choice should be directed at microbes typically cultured
with action against Gram positive and negative bacteria. An aminoglycoside should be used in
conjunction with this. Metronidazole should form part of the regimen in providing cover
against anaerobic organisms if there is no cover by the other agent. Importantly, Metronidazole
can be commenced if an amoebic abscess is suspected[19]. This does not provide a direct
antibiotic regimen that is specific to Sub-Saharan Africa highlighting the importance of

profiling the local causative organisms of PLA.

A study that looked at percutaneous catheter drainage versus multiple needle aspirations put
all 64 patients on a regimen of intravenous Ampicillin, Cefuroxime and Metronidazole. The
exclusion criteria was mismatched antibiotics. Initially 83 patients were chosen but 19 of them
had been put on a different regimen of antibiotics. This shows the lack of a protocolised
antibiotic regimen in this region. However, the study’s focus was on the better mode of
drainage of PLA rather than determining a better antibiotic regimen[20]. Another study that
looked at 60 patients were put on Cefazolin and Gentamicin. However, the study primarily

looked at a better form of drainage of the abscess. The patients excluded from the study were
17



patients that were put on a different antibiotic regimen[21]. Again, this demonstrates the poor

application of protocolised antibiotic therapy of PLA.

Summary

Research should endeavour to ascertain the burden of PLA in South Africa as it is evident that
there is little research conducted in Sub-Saharan Africa regarding PLA. It is an important
condition that requires targeted and prompt treatment. The causative organisms of PLA have
not been profiled in this region. Once the common causative organisms are established then an

empiric antibiotic regimen can be designed accordingly.
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Abstract

Background

Pyogenic liver abscess (PLA) is the most common abdominal solid organ abscess with
significant associated morbidity and mortality (2-30%). High variance in the causative
organism exists therefore identifying the responsible pathogens and providing targeted therapy
is needed for optimal outcomes. This study aims to describe patient variables, outcomes and
the local microbiome to guide future empiric antibiotic protocols.

Methods

We performed a retrospective review of 121 patients with PLA from 2012 to 2020 at Groote
Schuur Hospital. We analyzed patient demographics, microbiology results from cultures of
PLA (bile, percutaneous aspiration or intra-operative sampling) and blood samples, empiric
antibiotic regimens used, interventions and outcomes.

Results

The five most common organisms cultured were Escherichia coli [26 (21%)], Klebsiella
pneumoniae [24 (19.8%)], Pseudomonas aeruginosa [12 (9.9%)], Anaerobic organisms
Isolated [11 (9%)] and Enterobacter cloacae Complex [7 (5.1%)]. Twenty different regimens
were used to treat PLA. Primary intervention (antibiotics alone, percutaneous drainage, open
surgery) was successful in 72 patients (60%). Further intervention was required in 49 patients
(40%). Open surgical drainage was required in 16 patients (13%). 30-day mortality was 9.1%
(n=11). Biliary sepsis was the most common cause of PLA (31%). Our study showed
Gentamicin [52 isolates (65%)], Ciprofloxacin [49 isolates (61%)] and Co-Amoxiclav [37

isolates (46%)] to be the most effective in covering the five most common isolates.
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Conclusion
Optimal PLA management remains challenging with multiple combinations of empiric
antibiotic regimens initiated. Local data on the topic is sparse and this research is hypotheses

generating for future research to improve outcomes.

Abstract word count: 250 words
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Introduction

Pyogenic liver abscess (PLA) is the most common abdominal solid organ abscess with annual
incidences rising in recent years and estimated at 2.3-17.59 per 100 000 [2-6]. It is a potentially
fatal disease with mortality between 2 - 30% [8, 27-29]. PLA remains a significant clinical
condition particularly in developing countries where resources are limited and impacts patient

outcomes.

The liver is frequently exposed to physiological bacterial loads through various sources, which
are normally cleared. Pathogenic organisms may enter the liver through the biliary tree, portal
vein or hepatic artery. Entry may also occur due to trauma or direct spread from adjacent
pathologies such as advanced cholecystitis, diverticulitis, etc. The microbiology of the
causative organism differs according to the presumed route of hepatic assault [30]. Invasion by
a bacterial inoculum is followed by an inflammatory response and infiltration of neutrophils

and thus the formation of an organised abscess.

Risk factors for PLA include states of immunosuppression such as Human Immunodeficiency
Virus (HIV), diabetes mellitus and malignancy. Increased incidence of PLA is also associated
with hepato-biliary interventions, including bilio-digestive anastomoses and liver
transplantation [2-4, 31]. Patients usually present with fever (90%), and/or abdominal
symptoms, for example, right upper quadrant pain associated with guarding and rebound
tenderness in 50-75% of patients [8]. Diagnosis is made by clinical assessment, blood
investigations and imaging, most commonly, contrast-enhanced computed tomography (CE-
CT) or ultrasound (US) [9]. Early diagnosis and appropriate management are prerequisites for

optimal outcomes [10].
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Antibiotic therapy is the mainstay of treatment with drainage individualized in patients based
on the clinical picture, size and multiplicity of abscesses for therapeutic and/or diagnostic
purposes [11]. Percutaneous catheter drainage is the preferred method of drainage with open
surgical or laparoscopic drainage (OSD) reserved for suboptimal image-guided percutaneous
drainage or with synchronous treatment of an underlying cause [2, 12, 13]. A wide variety of
causative organisms are implicated in PLA and they are often polymicrobial [32]. The
microorganisms most commonly found include enteric gram-negative bacilli such as
Escherichia coli and Klebsiella pneumoniae and gram positives such as Streptococcus spp [5,
32]. At present there are no local clinical guidelines in South Africa on empiric antibiotics for
the management of PLA. Furthermore there is limited evidence in the region to guide clinicians
on the choice of antibiotic. Early empiric antibiotic therapy directed at local causative
organisms and targeted treatment if necessary are key to appropriate resource allocation in low

to middle income countries [10, 30].

The paucity of data that exists in Sub-Saharan Africa on PLA limits our understanding of how
to effectively manage this condition. Our study aims to describe the demographics, aetiological
factors, characteristics, interventions, local microbiome, empiric antibiotic regimens used, and
discuss some of the clinical outcomes of patients with PLA. This would provide the
groundwork to guide future research in developing an empiric antibiotic protocol for PLA in

South Africa.

Materials and methods

We conducted an analysis of a prospectively maintained registry of all adult patients that
received treatment for PLA at Groote Schuur Hospital (GSH), Cape Town, South Africa

between January 2012 and December 2020. Consecutive patients above 18 years of age who
26



underwent intervention for PLA were included. All patients who had a hepatic abscess that was
of amoebic or hydatid origin were excluded. Demographics were reviewed according to age,
gender and pre-existing co-morbidities. The aetiologies and characteristics of PLA were
quantified and described. Microbiology data from blood cultures and liver cultures (samples
from the abscess, bile or free abdominal fluid) were analysed. These cultures were classified
into three categories: (1) no-growth (2) monomicrobial (3) polymicrobial. The empiric regimen
initiated and the duration of treatment for each patient was reviewed. Treatment success was

defined as 30 day mortality, surgical complications and number of interventions.

Data Analysis

A descriptive analysis was employed due to the sample size using RedCap and Excel.

Ethics approval and consent for publication
Ethics clearance was granted by the Human Research Ethics Committee of the University of

Cape Town (260/2020).

Results

The study included 121 patients, with a median age of 49 years (range 18-83 years) of whom
67 (55.4%) were male. A total of 73 patients (60.3%) had comorbidities. Hypertension and
diabetes mellitus were the most common co-morbidities as seen in Table 1. HIV was prevalent
in 12 patients (9.9%), however only 49 patients (41%) were tested. The various aetiologies of
PLA are summarized in Table 2. Injuries that were classified as iatrogenic that resulted in PLA

included portal vein injury during surgery, microwave ablation, liver resection, retained biliary
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stent as patient was lost to follow up, post ERCP cholangitis and angio-embolisation of a
hepatic artery.

Table 1. Demographic data and risk factors in patients with PLA.

Variable n (%)

Age, years, median (range) 49 (18-83)

Gender: male 67 55.4

Gender: female 54 44.6

Co-morbidities: 73 60.3
Hypertension 40 33,1
Diabetes Mellitus 33 27.3
HIV 12 9.9
Cirrhosis 2 1.7
Other 38 314
None 48 28

Table 2. Aetiology of PLA.

Cause n %

Biliary sepsis 38 31.4%
Cryptogenic 22 18.2%
Portal pyaemia 21 17.4%
Trauma 13 10.7%
latrogenic 11 9.1%
Direct spread 10 8.3%
Arterial hematogenous spread 6 5.0%
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A total of 20 different antibiotic regimens were used empirically (Table 3). Co-amoxiclav was
the most frequently prescribed antibiotic, used in 54 patients (45%). A change in regimen was
not needed in 57 patients (47%). At least one regimen change was needed in 50 patients (41%)
while data was unclear in 14 patients (12%). The average number of days to any change in

antibiotic was 6.12 (range of 1-30 days).

Table 3. Antibiotic regimens initiated empirically in PLA.

Antibiotic Patients (n=118)
Co-amoxiclav 54
Ertapenem 13
Piperacillin-Tazocin + Amikacin 9
Co-amoxiclav + Metronidazole 8
Ceftriaxone + Metronidazole 8
Ceftriaxone 5
Ampicillin + Gentamycin 2
Clarithromycin + Metronidazole 2
Piperacillin-Tazocin 2
Gentamycin + Metronidazole 2
Ertapenem + Metronidazole 2
Metronidazole 2
Ampicillin + Gentamycin + Metronidazole 2
Albendazole 1
Amoxicillin 1
Doxycycline + Metronidazole 1
Ceftriaxone + Ampicillin 1
Meropenem 1
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Imipenem 1

Ceftriaxone + Co-amoxiclav 1

Specimens used to identify the causative organisms were blood (n=5), bile (n=2), PLA aspirate
(n=109) and intra-operative tissue (n=5). Solitary blood cultures were used in three patients
with no supplementary hepatic specimens. Sterile cultures from a hepatic source were found in
two patients but they had positive blood cultures. Blood cultures were done in 94 patients.
These blood cultures yielded no growth in 68 patients (72.3%), monomicrobial growth in 21
patients (22.3%) and polymicrobial growth in five patients (5.3%). PLA cultures were reported
in 116 (96%) patients. Of these, 27 patients (23.3%) yielded no growth, monomicrobial growth
in 61 patients (52.6%) and polymicrobial growth in 28 patients (24.1%). PLA cultures (n=116)
and five blood cultures were used to direct antibiotic therapy. We found no growth in 28
patients (23.1%), monomicrobial growth in 62 patients (51.2%), polymicrobial growth (2
organisms) — 19 patients (15.7%), polymicrobial growth (3 organisms) — 11 patients (9.1%)

and polymicrobial growth (4 organisms) — 1 patient (0.8%).

The five most common organisms cultured were Escherichia coli [26 (21%)], Klebsiella
pneumoniae [24 (19.8%)], Pseudomonas aeruginosa [12 (9.9%)], Anaerobic organisms
Isolated (categorized broadly by the National Health Laboratory Services) [11 (9%)] and
Enterobacter cloacae Complex [7 (5.1%)]. The full cohort of causative micro-organisms from
liver and blood cultures are detailed in Figure 1. Our study showed Gentamicin [52 isolates
(65%)], Ciprofloxacin [49 isolates (61%)] and Co-Amoxiclav [37 isolates (46%)] to be the
most effective in covering the five most common isolates (Figure 2). There was no anaerobic
cover with Gentamicin and Ciprofloxacin while Co-Amoxiclav provided anaerobic cover. A

greater spectrum of antibiotic cover is depicted in Figure 2.
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Figure 1. Organisms cultured from the Liver Abscess (96%) and the blood cultures (4%) that

directed treatment in the absence of liver cultures.
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Figure 2. Antibiotic Sensitivities in the five most common isolates of PLA.

Primary intervention (antibiotics alone, percutaneous drainage, OSD) was successful in 72
patients (60%). PLA according to size on CE-CT were four patients (0-2cm), 23 patients (2-
5cm), 62 patients (5-10cm) and 31 patients (>10cm). The PLA was 5cm or larger in 78% of
patients. The average PLA measured 8.7 cm in its widest diameter. PLA size was more than
5cm in 91% (n=10) of patients that did not survive more than 30 days. Secondary intervention

was required in 35 patients with a PLA larger than 5¢cm. In patients that required OSD (n=16),
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the PLA was larger than 5¢cm in 11 patients (73%) [1 (0-<2cm), 3 (2-<5¢cm), 6 (5-10cm), 5
(>10cm)]. One patient was operated on before having a CE-CT therefore the size of the PLA
was not quantified. Post-operative complications in the OSD intervention group were
experienced by 11 patients graded according to the Clavien-Dindo Classification [33] (Table
4). Readmissions (due to persistent symptomatology) occurred in 26 patients (21.5%). The 30-
day mortality of the study cohort was 9.1% (n=11) (Figure 3). The details of interventions,

complications and outcome data analysed are summarized in Figure 4.

Table 4. Clavien-Dindo Classification of OSD Complications.

Grade Number
Nil 5
I 1
I 1
Ila 1
b 1
v 5
\ 2
PLA

n=121 Patients

v v v
Unknown Died Well after 30 days
n=4(3.3%) n=11 (9.1%) n=106 (87.6%)

' v v

Overwhelming Underlying 1(313/[111111?;)(12
SCPSIS malignancy co-morbidities)
n=9 n=1 n=1
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Figure 3. 30 day Mortality in PLA.

Primary Intervention
n=121

Successful: n=72
Unknown: 1

Antibiotics alone: 4
Percutaneous Needle Aspiration: 11
Percutaneous Catheter Drainage: 100

Open Surgical Drainage: 6

Excluded from secondary PLA intervention:
6
-Demised: 5
-ERCP, PTC and drain: 1

\ ¢

Secondary Intervention
n=42

Successful: n=25
Unknown: 2

Antibiotics alone: 1
Percutaneous Needle Aspiration: 3
Percutaneous Catheter Drainage: 22
Upsizing of Percutaneous Catheter

Drain: 9
Open Surgical Drainage: 7

Excluded from tertiary PLA intervention: 4
-Demised:3
-ERCP, PTC and drain: 1

\ 4

Tertiary Intervention
n=11

Successful: n=6
Unknown: 1

Antibiotics alone: 2
Percutaneous Needle Aspiration: 1
Percutaneous Catheter Drainage: 2
Upsizing of Percutaneous Catheter

Drain: 3
Open Surgical Drainage: 3

No exclusions

\ ¢

Quaternary Intervention
n=4

Successful: n=2

Drain:3

Percutaneous Catheter Drainage: 1
Upsizing of Percutaneous Catheter

Not successful: 2 (demised)

Figure 4. PLA Interventions.




Discussion

Our study showed a predominance of PLA amongst males (55.4% vs 44.6%) with an average
age of 48 years. These findings are in keeping with other studies [28, 34-36]. In recent years
immunosuppression has been identified as a key risk factor for PLA [37]. Zhang et al described
atypical presentations of PLA in HIV positive patients, who often have co-existing infections
thus directed antibiotic therapy in these patients is critical [38]. Considering the burden of HIV
and Mycobacterium Tuberculosis (TB) in South Africa, only a tenth of the cohort was HIV
positive with only one case of TB in a HIV negative patient. Diabetes mellitus is acknowledged
as the most commonly associated risk factor predisposing patients to PLA [39-41]. However,
our study showed a high prevalence of both hypertension and diabetes mellitus with rates of

33,1% and 27.3% respectively.

Biliary sepsis was found to be the leading cause of PLA which is consistent with the aetiologies
found internationally [8, 15]. Biliary stents were noted in 18 patients prior to presenting with
PLA indicating previous biliary disease. South Africa has a high trauma burden with increasing
rates of inter-personal violence and penetrating injuries reported particularly in the Western
Cape province and the liver being the most commonly injured intra-abdominal organ [42, 43].
Navsaria et al describe PLA as one of the common liver-related complications following
gunshot liver injuries as reflected in our study where trauma was responsible for 10% of cases

of PLA [44].

Antibiotics and percutaneous drainage are the foundation of treatment for PLA. Antibiotic

therapy is initiated empirically as soon as a diagnosis is made before any other strategy. Due
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to resource limitations within the South African setting, antibiotics are more readily available
than percutaneous drainage. Interventional radiology is a scarce commaodity in low to middle
income countries, often only being offered at tertiary referral centres [30]. Therefore the choice
of early antibiotics is critical for a favourable outcome. However, there is limited data on the
profile of regional or institutional microbiomes in PLA within sub-Saharan Africa [1]. In these
low resource settings, protocols are not tailored to the local bacterial environment and taken
from protocols of other regions where different microbiomes are prevalent [14]. Developing
an empiric antibiotic protocol for PLA is encumbered by this paucity of data and several
challenges in appropriately defining the causative organisms of PLA exist. Specimens are often
collected after the administration of antibiotics which may lead to an underestimation of
organisms and create questions on selection bias. Subsequent positive cultures may also have
a more resistant profile. [30, 45]. The wide array of empiric antimicrobial regimens started in
this study underlines our lack of clear guidelines locally. Our study showed that Co-amoxiclav
was the most frequently prescribed antibiotic empirically. Several studies suggest that empiric
antibiotics should cover Gram positive and Gram negative organisms as well as anaerobes. Co-
amoxiclav, Piperacillin, Tazobactam, and third generation Cephalosporins in conjunction with
an Aminoglycoside are suggested. Metronidazole provides cover for some anaerobes and also
provides cover if an amoebic abscess is suspected [17-21]. It is evident that compared to
suggested empiric treatment protocols, that this cohort was subject to a narrower empiric
protocol. In almost half the patients (46%), the antibiotic treatment was altered at least once.
This change in therapy may be due to several reasons including culture results and sensitivities
becoming available, resistance, or clinical deterioration of the patient. The causative organism
that directed therapy was cultured from a liver source in 96% of patients. There were 116

cultures taken directly from a liver source that guided antibiotic therapy, and only five patients
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were guided by a blood culture result. When a liver culture was not available, blood culture

results serve as an important adjunct to direct antibiotic therapy.

A variety of organisms are implicated in PLA. Klebsiella pneumoniae is becoming a frequent
cause of PLA in Asia [16, 46]. The United States of America (USA) showed that Streptococci
was the most common causative organism of PLA [5]. Escherichia coli and Klebsiella
pneumoniae have been found to be the most common causative organisms worldwide [14, 15].
We have found this to be consistent with our research (Figure 1). Identifying the antibiotic
sensitivity profile of these prevalent micro-organisms would be central to creating a targeted

empiric antibiotic guideline in the future.

Further research needs to be done to develop an empiric antibiotic regimen for PLA. The
Clinical and Laboratory Standards Institute from the USA has guidelines for establishing a
cumulative antibiogram [47]. They suggest (a) inclusion of organisms for diagnostic purposes
(b) the first organism isolated per patient per analysis (c) a minimum of 30 isolates per organism
cultured to provide significant data (d) antibiogram review at least annually to ensure accuracy
of data. In building a dataset for a cumulative antibiogram it is important to include patient

variables and consider community acquired and hospital acquired infection.

The overall 30-day mortality of our study was 9.1% which was low in comparison to
internationally reported mortality of up to 30% (Figure 3) [7-10]. Primary intervention,
classified as antibiotics and/or percutaneous/surgical drainage, was only successful in 60% of
patients (Figure 4). Rismiller et al demonstrated a high success rate of 85% with percutaneous
drainage in the USA [48]. Percutaneous drainage is also considered superior to percutaneous

needle aspiration and has shown better success rates of PLA resolution. In a meta-analysis of
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five randomized control trials, percutaneous drainage had a success rate of 96% with more
favourable outcomes than percutaneous needle aspiration [12]. Another study from a single
centre in Singapore showed that percutaneous drainage in liver abscesses larger than 10cm had
a complication rate of 25% [49]. Our study showed that having a PLA larger than 5cm was
associated with more complications and poorer outcomes. OSD was required in 13% of patients
in this study. OSD was performed due to persistent sepsis whereby non-operative management
failed, overwhelming sepsis (acute abdomen or septic shock), patients not amenable to
percutaneous drainage or part of another operation. OSD rates ranged between 3-15% in other

studies [3, 28, 38-40].

A clear approach to the management of patients presenting with suspected PLA is needed,
Figure 5. outlines a suggested management algorithm based on findings from our study. Several
factors influence poor outcomes in these patients, including resource constraints, cost
effectiveness and practical difficulties faced in low income settings within sub-Saharan Africa.
This provides further fuel to drive the need for more directed empiric antibiotic protocols to

improve outcomes in PLA.
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Figure 5. Suggested Management of PLA.

Limitations

A retrospective single-centre registry review has its shortcomings. During this time period not
all patients that were treated at GSH with a PLA were captured into the registry. Incomplete
data was captured when full medical records were not available. Some patients did not have
positive cultures. Some patients may have been partially treated before they had drainage and

microbiology assessment. A descriptive analysis approach was used as we had a limited sample
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size that did not provide any statistical power. Local trends in antibiotic resistance should also
be considered. This dataset extends beyond five years and poses a potential disadvantage with

varying epidemiological trends over time.

Conclusion

PLA remains a significant and potentially life-threatening surgical condition. Early targeted
antimicrobial intervention is crucial for favourable outcomes particularly in resource limited
settings. Locally, varying empiric antibiotic regimens are being initiated due to lack of clear
treatment guidelines. There are several gaps in current literature on the optimal management
of PLA in Sub-Saharan Africa. Our study identified prevalent microorganisms within a single

centre, generating hypotheses for further large scale research in the region.
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Methods, Results, and Discussion.

1. Introduction: conveys the background and purpose of the report

2. Material and Methods
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When required by the nature of the report, manuscripts that do not follow this specific format

may be accepted.
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ADDENDUM B: Ethics Approval

UNIVERSITY OF CAPE TOWN S
@ Faculty of Health Sciences \ i

Human Research Ethics Committee

Room G50- Old Main Bullding
Groote Schuur Hospital
Observatory 7925

Telephona [021] 406 6492
Emall: hrec-enquirles@uct.ac.za

02 June 2020

HREC REF: 260/2020

Dr J Kloppers

Divislon of General Surgery

J-Floor, OMB

Emall: jckloppers@gmail.com
Student;_Nleleshen.govender@gmail.com

Dear Dr Kloppers

PROJECT TITLE: EMPIRIC ANTIBIOTIC TREATMENT FOR LIVER ABSCESSES-MMED
CANDIDATE-DR NIELESHEN GOVENDER

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

It Is a pleasure to Inform you that the HREC has formally approved the above-mentioned study.

This approval is subject to strict adherence to the HREC recommendations regarding
research involving human particlpants during COVID -19, dated 17 March 2020.

Approval is granted for one year until the 30 May 2021.

Please submit a progress form, using the standardised Annual Report Form if the study continues
beyond the approval perlod. Please submit a Standard Closure form if the study is completed within the
approval period.

(Forms can be found on our website: www,hea|th,uct.ac.za/fhs/research/humanethics/forms)

The HREC acknowledge that the student: - Ms Nieleshen Govender will also be Involved In
this study.

Please quote the HREC REF In all your correspondence.

Please note that the ongoing ethical conduct of the study remalins the responsibility of the principal
Iinvestigator.

Please note that for all studies approved by the HREC, the principal Investigator must obtain appropriate
institutional approval, where necessary, before the research may occur,

Yours sincerely

R FHS HUMAN R RCH ETHICS COMMI
HREC 260/2020sa
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HUMAN RESEARCH
ETHICS COMMITTEE
FACULTY OF HEALTH SCIENCES
l:f 15 JuL 20m Hurhan Research Ethics Committee
HEALTH SCIENCES FACULTY
UNIVERSITY OF CAPE TOWN

nnual Progress Report / Renewal

UNIVERSITY OF CAPE T

PRUNCCE LT YARIEARA s UM rEd iRl vak £afr

FHS016:

HREC office use only (FWA00001637; IRB00001938)

This Serves as notification of annual approval, including any documentation described below.

]
0 Approved Annual progress report | Approved until/next renewal date |20 O 202D
S

0O Not approved See attached comments

Signature Chairperson of the HREC/ ; ‘
Designee Date Signed i l\ ?/ 'Lq

Note: Please email this form and supporting documents (if applicable) in a combined pdf-file to
hrec-enquiries@uct.ac.za.

Please clarify your plan for research-related activities during COVID-19 lockdown.

Please use the latest form found on our website:

hitp://www.health. /fhs/ manethics/forms

Comments to Pl from the HREC

Principal Investigator to complete the following:
1. Protocol information

Date
(when submitting this form) | '4/7/2021
260/2020 .
HREC REF Number Current Ethics Approval was granted until | 30/5/2021

Empiric Antibiotic Treatment for Liver Abscesses
Protocol title

Protocol number
(if applicable)

Are there any sub-studies linked to this study? O Yes ENo

If yes, could you please provide the HREC Reference
number for all sub-studies? Note: A separate FHS016
must be submitted for each sub-study.

29 June 2021 Page 1of 7
(Note: Pleasa complete the Closure form (FHS010) if the study is completed within the approval period)

FHS016
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ADDENDUM C: Hospital Approval

Western Cape
Government

Health W
GROOTE SCHUUR HOSPITAL
Enquiries: Dr Bernadette Eick

e-mail:[Bernadette.Eick@westerncape.gov.za|

Dr J. C. Kloppers
GENERAL SURGERY

E-mail: lickloppers@gmail.com|/|Nieleshen.Govender@gmail.com

Dear Dr Kloppers,
RESEARCH PROJECT: Empiric Antibiotic Treatment or Liver Abscesses (MMed. Dr Nieleshen Govender)

Your recent letter to the hospital refers.
You are granted permission to proceed with your research, which is valid until 30 May 2021.
Please note the following:

a) Yourresearch may not interfere with normal patient care.

b) Hospital staff may not be asked to assist with the research.

c) Confidentiality must always be maintained.

d) No additional costs to the hospital should be incurred i.e. Lab, consumables or stationary. If access
to TRACK Care/NHLS is required, kindly attach our letter of approval to the application form.

e) No patient folders may be removed from the premises or be inaccessible.

f) Please provide the research assistant/field worker with a copy of this letter as verification of
approval.

g) Should you at any time require photographs of your subjects, please obtain the necessary indemnity
forms from our Public Relations Office (E45 OMB or ext. 2187/2188).

h) Should you require additional research time beyond the stipulated expiry date, please apply for an
extension.

i) Please discuss the study with the HOD before commencing.

i) Please infroduce yourself to the person in charge of an area before commencing.

k) On completion of your research, please forward any recommendations/findings that can be
beneficial to use to take further action that may inform redevelopment of future policy / review
guidelines.

1) Please contact Michelle Riley (Patient Fees) at ext. 2276 to ascertain if there will be charges for
conducting the Research and to obtain a quote or to discuss charges

m) Kindly submit a copy of the publication or report to this office on completion of the research.

n) At no time should any posters encouraging patients to partake in research, be displayed within a
clinical area.

=

I would like to wish you every success with the project.

Yours sincerely

DR BERNADETTE EICK
CHIEF OPERATIONAL OFFICER
Date: 23 July 2020

C.C. Mr. L. Naidoo
Dr B. Jacobs
Professor E. Panieri
Professor E. Muller

G46 Management Suite, Old Main Building, Private Bag X,
Observatory 7925 Observatory, 7935
Tel: +27 21 404 6288 fax: +27 21 404 6125 [www.westerncape.gov.za/health]
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