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Abstract

Background: Pediatric acute liver failure (PALF) is an uncommon, devastating illness with significant mortality. Liver
transplantation remains the mainstay of treatment for irreversible PALF. The purpose of this study was to determine
the etiology and prognostic factors associated with outcome of PALF in South Africa and to evaluate prognostic scor-
ing systems used.

Methods: Records of 45 pediatric patients younger than 16years of age who presented with PALF from 1 January
2015 till 31 October 2020 were analysed. Patients were divided into two groups with one group consisting of patients
with spontaneous recovery of the liver with supportive treatment (6/45:13.3%) and the second group consisting of
patients with poor outcomes who demised (19/45: 42%) or underwent liver transplantation (20/45: 44%).

Results: The median age of presentation was 3.3 years (IQR 1.8-6.9) with the 1-5years age group constituting major-
ity of patients (55.6%). Median time to follow up was 6.1 months (IQR 0.2-28.8). Higher liver injury unit scores were
observed in patients who had poorer outcomes (P=0.008) with a threshold of greater than 246 having a sensitivity
of 84% and specificity of 83% (P<0.001). Higher peak PELD/MELD (P=0.006) and admission UKELD (P=0.002) scores,
were found in patients with poorer outcomes. Kings College Hospital criteria (KCHC) was useful in predicting which
patients would die without liver transplantation (P=0.002). Liver transplantation was performed in 20/45 (44%)
patients with a post transplantation 1 year patient and graft survival of 80%.

Conclusion: Although, survival of PALF patients was lower than high and other low-middle income countries,
outcomes post transplantation were good. Our study demonstrates the utility of dynamic scoring systems in PALF
patients, it underscores the need for early referral and clinical monitoring in a tertiary center once the criteria for PALF
have been met.

Keywords: Acute liver failure, Complications of liver transplantation, Pediatric end-stage liver disease score, Pediatric
liver transplantation, Hepatitis A virus, Liver injury unit score

Introduction
Pediatric acute liver failure (PALF) is a well- defined yet
uncommon clinical syndrome of hepatic injury with sig-
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Full list of author information is available at the end of the article

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12887-022-03574-x&domain=pdf

Walabh et al. BMC Pediatrics (2022) 22:516

The etiology of PALF depends on the age and geo-
graphical location of children [8, 9]. Metabolic conditions
and indeterminate hepatitis are more common in high-
income countries (HIC) whereas viral causes like Hepa-
titis A virus (HAV) are the predominant cause for PALF
in low-middle income countries (LMIC) [8, 10]. Hepatitis
A induced acute liver failure (ALF) is markedly lower in
countries with routine HAV immunization [10, 11].

Currently liver transplantation is the treatment of
choice for irreversible PALF [12, 13]. Adequate assess-
ment and early referral to a transplant center is vital for
patients with PALF where they can be optimally man-
aged, urgently listed and transplanted. It is extremely
difficult to predict which patients would spontaneously
recover with their native liver with supportive care and
which would go onto have fatal consequences if not
transplanted.

Existing scoring systems, such as the Kings College
Hospital Criteria (KCHC), pediatric- end stage liver dis-
ease (PELD), model for end stage liver disease (MELD)
and the Clichy scoring system are currently used in pedi-
atric hepatology and transplant units [14]. None of these
scoring systems have proved to be reliable predictors of
survival with their native liver in PALF patients. No con-
sensus regarding any of the scoring systems, predicting
outcome in PALF have been reached [15, 16]. The pedi-
atric liver injury units (LIU) score may also be a useful
dynamic scoring system in PALF to predict outcomes but
is currently not being utilized clinically [5, 16]. The aim of
our study was to determine the etiology and prognostic
factors associated with outcome of PALF in South Africa
and evaluate the different scoring systems in our patient
population in predicting outcomes.

Patient and methods

Study population

All pediatric patients from birth to 16years of age with
ALF as defined by the Pediatric acute liver failure study
group (PALFSG) definition, referred to Charlotte Maxeke
Johannesburg Academic Hospital (CMJAH), a tertiary
academic hospital situated in Johannesburg in Gauteng
Province in S.A, were included in the study. All patients
who presented to and were referred to CMJAH as pos-
sible transplant candidates with PALF between 1 January
2015 and 31 October 2020 were included in the study.
This included 45 pediatric patients. Patients with acute
on chronic liver failure were excluded from the study.
Patients underwent liver transplantation at the trans-
plant centre, Wits Donald Gordon Academic Hospital
(WDGMC), a private academic hospital also situated in
Johannesburg. WDGMC have transplant surgeons who
perform liver transplantation on pediatric public sec-
tor patients with government funding as a result of a
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public-private partnership. Approval for the study was
obtained from Human Research Ethics Committee at
University of Witwatersrand (Medical) M201176.

Study procedures

The definition of acute liver failure according to the
PALFSG includes biochemical evidence of liver injury
with no evidence of chronic liver disease, hepatic-based
coagulopathy not corrected by parenteral administration
of vitamin K and hepatic encephalopathy present if the
uncorrected international normalised ratio (INR) was
>1.5 to 1.9, but not required if INR was greater than or
equalto2[1,5,17].

Investigations for pediatric patients with acute liver
failure included relevant history, examination, viral
studies, metabolic, autoimmune screens as well as rou-
tine biochemical tests. Basic liver failure treatment was
instituted by the referring hospital in consultation with
the gastroenterology team at CMJAH which included
oral lactulose, empiric third generation cephalosporins,
antifungals, acyclovir (herpes simplex treatment), pro-
ton pump inhibitor, intravenous vitamin K, fresh frozen
plasma (FFP) if bleeding and mannitol if signs or suspi-
cions of raised intracranial pressure. N-acetylcysteine
infusion was commenced in patients with paracetamol
ingestion, toxin ingestion or if the etiology was unknown.

Patients were directly referred to the transplant cen-
tre from February 2018 if Kings College Hospital Cri-
teria (KCHC) were fulfilled. Prior to this, patients were
first assessed and worked up at CMJAH before being
placed on the transplant wait-list and listed as status 1A
for an urgent deceased donor liver transplant. In con-
junction with this, suitable living related donors were
actively worked up as potential donors for the patient
once they were placed on the transplant wait-list. KCHC
for paracetamol-associated ALF was defined as a pH less
than 7.3 or arterial lactate greater than 3.0 mmol/L(after
adequate fluid resuscitation), serum creatinine greater
than 300 pumo l/L, grade 3 or 4 hepatic encephalopathy
and INR greater than 6.5; and for non-paracetamol-
associated ALF it was defined as INR greater than 6.5,
any grade of hepatic encephalopathy or any three of the
following: age less than 10Oyears, unfavourable causes
(Non-A, Non-B hepatitis, drug induced or indeterminate
etiology), time from jaundice to encephalopathy >7 days),
INR greater than 3.5 or serum bilirubin greater than 300
umol /L. [16] Prior to March 2018, no ABO incompatible
liver transplants were performed at the transplant centre
on pediatric patients younger than 16 years of age.

Data collection
Data collected included demographic characteristics
including age, gender, time to presentation, etiology
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and biochemical parameters like INR, bilirubin, lactate,
ammonia levels, time to transplantation, type of donor
used, outcome of transplantation and medical and surgi-
cal complications of transplantation. The PELD score was
used for all patients less than 12years of age and MELD
score for patients older than 12years of age. Using data
available, PELD/MELD scores which included albumin,
bilirubin, INR, growth parameters and creatinine were
calculated both at admission and at the peak of the con-
dition (reflected by the highest bilirubin and INR) using
the online calculator available at https://www.mdcalc.
com. United Kingdom end stage liver disease (UKELD)
scores were calculated at admission and at the peak of
the condition (reflected by the highest INR and bilirubin)
using INR, Creatinine, Bilirubin and sodium also using
the online calculator at https://www.mdcalc.com. The
Liver injury units (LIUs) score was calculated using the
following formula: (3.507 x peak total bilirubin +45.51 x
peak INR+ 0.254 x peak ammonia) [18].

The National Health laboratory service (NHLS) and
Lancet laboratory service were utilized by patients in the
cohort.

All 45 patients were divided into two groups according
to outcome with one group constituting those patients
who recovered with spontaneous recovery of their native
liver with supportive care only and another group of
patients who demised or were transplanted and were
considered as having a poor outcome.

Data analysis

Categorical variables were described using frequencies
and proportions. Pearson’s Chi squared test was used to
compare proportions, otherwise Fisher’s exact test where
data was sparse. Continuous variables were described
using the mean and standard deviation or medians and
interquartile range for non-normally distributed vari-
ables. Means and medians were compared between
outcome groups using the t-test or the Wilcoxon rank
sum test respectively. A receiver operating characteris-
tic (ROC) curve analysis was used to predict thresholds
for specific laboratory parameters that yielded the most
accurate results for predicting worse outcomes (death or
receiving a liver transplant) among study participants.
Analyses were done in Stata 14, and statistical signifi-
cance was set at 5%.

Results

Demographic characteristics

Records of 45 patients were analysed. The median age of
patients with ALF was 3.3years (IQR: 1.8-6.9) with the
1-5yr age group constituting the majority of patients:
25/45 (55.6%), infants, 5/45 (11.1%) and children older
than 5years of age making up 15/45 (33.3%) of patients.

Page 3 of 11

Age was not associated with any of the outcomes. The
median weight at presentation was 16kg (IQR: 10-20)
and median time of follow up was 6.1 months (IQR 0.2—
28.2). There were more male than female patients at 53.3
and 46.7% respectively and black patients made up the
majority at 39 (86.7%). Four (8.9%) mixed race patients,
and one Indian and one white patient made up the
remainder of patients at 2.2% each.

Etiology

Thirteen percent (6/45) of patients had spontaneous
recovery of the liver while 44% (20/45) were transplanted
and the rest (19/45: 42%) died before transplantation.
Most patients were found to have a viral etiology; 66.7%
(30/45) with HAV accounting for 63.3% (19/30) of the
viral cases and 19/45 (42%) of all cases of PALF in our
cohort. Drug/toxins made up 13.3% of cases with meta-
bolic and other causes making up the rest (Fig. 1). Hep-
atitis A was not associated with outcome in our cohort.
{Unadjusted OR=1.55, 95% CI [0.25-9.46], P=10.638}.

Prognostic indicators

Higher peak INR (P=0.03), peak bilirubin levels
(P=0.04) and peak ammonia levels (P=0.005) were
found in PALF patients with poorer outcomes. Lower
glucose (P=0.04) and fibrinogen (P=0.008) levels at
referral were associated with poorer outcomes as were
higher lactate levels (P=0.002) (Table 1). Peak INR was
found not to be significantly raised in patients who died
prior to transplantation compared to those that were
transplanted or recovered (P=0.078) (Table 1). Patients
who died prior to transplantation were found to have
raised alpha-fetoprotein levels (P=0.027) and lower
phosphate levels (0.033) compared with patients who
were transplanted or survived without transplantation
(Table 1).

A cut oftf ammonia level of 115 umol/l using the ROC
curve showed a specificity of 100% and a sensitivity of
77% for poorer outcome [PPV 100% and NPV 65%, AUC
0.86 95% CI (0.73-0.95) P<0.001]. A cut off lactate level
of 3.0mmol/l using the ROC curve showed a specificity
of 100% and a sensitivity of 69% for poorer outcomes for
PALF patients. [PPV 100% and NPV 58.2%, AUC 0.87
95% CI (0.74—0.95) P<0.0001] (Fig. 2a).

Prognostic scoring systems

Higher peak PELD/MELD scores were associated more
strongly with adverse outcomes (P=0.009) (Table 2) than
admission PELD/MELD scores (P=0.162). Although the
association was not statistically significant, a one unit
increase in PELD/MELD score at admission increased
the risk of transplant or death by 10% [OR=1.10, 95%
CI (0.99-1.23), P=0.073]. A cut off peak PELD/MELD
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Fig. 1 Etiology of pediatric acute liver failure patients referred to Charlotte Maxeke Johannesburg Academic Hospital (Tertiary Academic Hospital)

Table 1 Biochemical Parameters of patients referred with pediatric acute liver failure

Variable Medians and IQR

Total Recovered Died or Pvalue® Transplanted patients Died before Pvalue®

N =45 (n=6) transplanted (n=20) transplant

(n=39) (n=19)

Peak INR 7.2(45-100) 3.7(22-4.7) 7.6 (4.7-10.0) 0.030 7 (3.9-10.0) 7.8 (5.3-10.0) 0.078
Fibrinogen (g/L) 1.1(1.0-14) 1.6 (1.2-2.0) 1.0(1.0-1.3) 0.008 1.1(1.0-14) 1.0(09-1.2) 0.020
Lactate (mmol/L) 4 (3-5) 26 (2-3) 4 (3-5) 0.002 4.5 (4-5.8) 4 (3-4.5) 0.002
Glucose at presentation 3.5(25-55) 59 (5-7) 3.1(2.5-5) 0.044 2.5(20-4.2) 3.6 (3.0-5.5) 0.016
(mmol/L)
AFP (ug/L) 726(9.7-707) 564 (69-7186) 72.6(9.7-707)  0.89%4 10.0 (7.7-704) 111.5 (46-823) 0.027
Peak ammonia (umol/L) 154 (108-189) 82 (60-108) 162 (120-208)  0.005 159 (120-290) 1685 (116-184.5) 0.017
Factor 5 (%) 23 (12-34) 125 (8-127) 22.5(16-32) 0435 25(20-31) 21(12-34) 0.734
Albumin (g/L) 26 (22-31) 29 (28-35) 25(22-31) 0.136 24 (22-31) 26 (23.5-29.5) 0.286
Bilirubin Peak (1U/ml) 307 (82-398) 685(30-322) 320(211-425) 0.037 218 (76-365) 353.5(313.5-522) 0.002
Phosphate (mmol/L) 1.1(09-14) 0.9(0.8-13) 1.2(09-1.6) 0.236 14(1.1-23) 0.9(09-1.2) 0.033

Abbreviations: INR International normalized ratio, AFP Alpha-fetoprotein, Factor V Factor five

p value® compare recovered versus demised or transplanted patients, p values® compare laboratory parameters between three groups i.e., recovered, transplanted

and died before transplant

score of greater than 29 using the ROC curve showed a
sensitivity of 85% and specificity of 83% for poorer out-
come [PPV 92% and NPV 70%, AUC 0.88 95% CI (0.75—
0.96) P<0.001] (Fig. 2b). Higher admission UKELD scores
were also associated with death without transplantation
(P=0.010) as was KCHC (P=0.002) (Table 2). When
comparing all patients who recovered with their native

liver and patients who died or received transplants,
KCHC was statistically significant in predicting which
patients would die without transplantation (P=0.002)
rather than predicting which patients would have poor
outcomes (died or receive transplantation) or recover
with their native liver (P=0.084). A threshold of admis-
sion UKELD score greater than 63 showed a sensitivity
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Fig. 2 a Receiver operating characteristics (ROC) curve comparing biochemical parameters in pediatric acute liver failure patients with poor
outcomes. Peak INR > 5; sensitivity 69% and specificity 83%; {AUC 0.76, P < 0.03}. Lactate > 3.0 mmol/l; sensitivity 69% and specificity 100%; {AUC 0.87,
P <0.0001}. Peak ammonia > 115 pmol/l; sensitivity 76.9% and specificity 100%; {AUC 0.86, P < 0.001}. Peak Bilirubin >77 mmol/I; sensitivity 84.6%

and specificity 66.7%; {AUC 0.77, P<0.02}. b Receiver operating characteristics (ROC) curve comparing scoring systems in pediatric acute liver failure
patients with poor outcomes. Peak Peld-Meld > 29; sensitivity of 85% and specificity of 83%; {AUC 0.88, P<0.001}. LIU score > 246; sensitivity of 84%
and specificity of 83%; {AUC 0.83, P<0.001}. UKELD score > 63; sensitivity 80% and specificity 83%; {AUC 0.89, P<0.0001}




Walabh et al. BMC Pediatrics (2022) 22:516

Page 6 of 11

Table 2 Scoring systems of pediatric patients referred with acute liver failure

Variable Total Recovered (n =6) Transplanted Died without transplant P value
N=45 (n=20) (n=19)
(100%)
Admission PELD score 0.162
Mean (SD)(SD) 31.2(11.2) 232(11.6) 322(10.8) 32.8(10.9)
Peak PELD/MELD score 0.009
Median (IQR)) 43 (29-49) 25.5(16-29) 47 (38.5-50) 45 (44-50)
LIU score 0.019
Mean (SD) 4295 (181.2) 2514 (126.6) 483 (140.7) 4293 (202.9)
Admission UKELD score 0.010
Median (IQR) 66 (63-68) 62 (59-63) 66.5 (64-68) 66 (64-69)
KCHC fulfilled 0.002
Yes 36 (80.0%) 3 (50.0%) 20 (100.0%) 13 (68.4%)
Peak UKELD score 0.098
Mean (SD)(SD) 68 (64-69) 63.5 (59-65) 68 (67-69) 66 (64-69)
Time to Peak (days) 0.511
Median (IQR)) 2(1-2) 1.5(0-2) 2(1-4) 1(1-2)

Abbreviations: PELD- Pediatric end-stage liver disease, MELD Model for end-stage liver disease, LIU Liver injury Unit, UKELD United Kingdom end-stage liver disease

score, KCHC Kings College Hospital Criteria, IQR Interquartile range

and specificity of 80 and 83% respectively in the group of
patients with poorer outcomes with a PPV and NPV of
92 and 65% respectively: AUC 0.89, 95% CI (0.76-0.96)
P<0.0001. (Fig. 2b) The proportion of Clichy scores was
the same between the two groups of patients (P=0.65).
Higher LIU scores were observed in the group of patients
who received liver transplantation (P=0.019) (Table 2).
We found that a liver injury unit score with a threshold of
greater than 246 having a sensitivity of 84% and specificity
of 83% [PPV 92% and NPV 70%, AUC 0.83 95% CI (0.69—
0.92), P<0.001]. (Fig. 2b) for predicting patients who died
or required liver transplantation (poor outcomes).

Transplanted patients

Twenty patients (20/45; 44.4%) received liver transplan-
tation. Patients with PALF in our cohort were appro-
priately referred to the transplant centre (P=0.011),
although there was no statistically significant difference
in outcome between patients who were referred before
and after February 2018 (P=0.09) when the policy of
direct referral to the transplant centre was introduced.
Median times to presentation were higher in patients
who were transplanted: 17 days (IQR 8-24) or died with-
out transplantation: 14days (IQR 7-22), than patients
who recovered: {8.5days (IQR 7-21)} (Supplementary
figure). Thirteen patients (65%) received related liv-
ing donor transplants (split) and the rest (7/20) were
deceased donor liver transplants of which 2/7(28.6%)
patients received the whole liver and the rest received
split grafts (71%) (Supplementary table). Five (5/20; 25%)
of the transplants were ABO incompatible transplants

and were all performed after March 2018. Four trans-
planted patients (20%) demised within the first week post
liver transplantation secondary to sepsis (1/5), haemor-
rhage (occult bleed) (1/5), fungal sepsis (1/5) and recur-
rent liver failure (1/5) respectively and one (5%) patient
demised 16months post transplantation from severe
pneumocystis jiroveci pneumonia and acute respiratory
distress syndrome while being treated for an acute rejec-
tion episode.

Nineteen (95%) recipients had medical complications
after transplantation like CMV viraemia (6/20), sep-
sis (5/20), acute rejection (4/20), pleural effusion (2/20),
acute respiratory distress syndrome (1/20) and pancyto-
penia (1/20) with 10/20 (50%) having surgical complica-
tions with biliary complications making up 6/10 (60%)
of these complications. (Supplementary table). There
was an 80% one-year patient and graft survival post liver
transplantation for PALF patients in our cohort.

Discussion

This observational single centre study evaluated the
prognostic indicators associated with poorer outcomes
in pediatric patients with ALF in Gauteng, S.A, which is
currently the location of the only pediatric transplant unit
in S.A, performing both living related and ABO incom-
patible liver transplantation in PALF patients [19]. To our
knowledge this is the only study on prognostic factors
and scoring systems in PALF from Southern Africa. In
our cohort, viral etiology, most commonly HAV, was the
predominant cause of PALF. This was consistent with a
study done in Gauteng by Friedland et al., (Table 3) which
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found that 50% of children with ALF had an underlying
diagnosis of HAV [34]. In S.A, HAV is not part of the
routine immunization schedule. In HIC’s indeterminate
etiology accounts for 40 to 50% of cases of PALF [8, 28].

The World Health Organisation (WHO) guidelines
suggest that improved sanitation, food safety and immu-
nization are the most effective ways to combat HAV asso-
ciated disease in our population [35]. Seroprevalence
studies of HAV from S.A have in the past reported high
endemicity with seroprevalence rates greater than >90%
in children up to 10years of age [35, 36]. Endemicity of
HAV in S.A varies by region and population groups with a
recent shift in endemicity from high to intermediate ende-
micity for HAV infection in areas with increased urbani-
sation and improved sanitation [37] with the average age
of HAV shifting from children to older age groups [35].
One of the possible reasons for this is the dichotomous
healthcare and patient population in S.A [38] including a
self-funded private sector patient population and public
sector patients funded by government. The private sec-
tor population group mimics high-income countries with
decreased seroprevalence of HAV and although HAV
immunisation is currently not part of the expanded pro-
gramme of immunization in S.A, routine vaccination is
recommended in this group of patients [35, 36]. Revisiting
of HAV immunisation policies in S.A are necessary and
would contribute to modifying the etiology and occur-
rence of PALF.

Biochemical parameters, both in isolation and by incor-
poration into prognostic scoring systems, are important
prognosticators of outcome in PALF patients. Kathe-
mann [28] et al., Di Giorgio [26] et al. and few other stud-
ies [22, 39] found significantly higher INR, peak bilirubin
and peak ammonia levels in PALF patients with poorer
outcomes, as with our cohort of patients. Higher peak
lactate [22, 40] has also been described in some studies
as predictor of poor outcomes in PALF patients and has
especially been studied as a component of KCHC in par-
acetamol-associated PALF patients.

Kings College Hospital Criteria (KCHC), admission
PELD/MELD and Clichy scores, although utilized often
in our setting to determine referral to the transplant
center, were less helpful than the liver injury unit, admis-
sion UKELD and peak PELD/MELD scores to deter-
mine which patients would have poorer outcomes. We
found KCHC more useful in predicting which patients
required liver transplantation than which patients would
die if criteria were met. This was consistent with a study
published by Sundaram et al. [31]. Although the PELD/
MELD and UKELD scoring systems are used as predic-
tors of mortality in children with chronic liver disease,
Sanchez [32] and Nunez-Ramos et al. [25] found admis-
sion PELD/MELD levels to be significantly higher among
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children with poor outcomes from PALF (Table 3). Our
findings were that peak PELD/MELD was superior to
admission PELD/MELD scores for predicting poor out-
comes as also reported by Rajanayagam et al. (Table 3)
who found that serial PELD/MELD scores were more
useful in predicting outcomes [30].

The Liver injury units is a scoring system which has
shown to be predictive of survival without liver trans-
plantation in a single center retrospective analysis by Lu
et al. (Table 3) who demonstrated this score to have a high
specificity and sensitivity for predicting death/liver trans-
plantation [18]. This correlates with our findings and that
PALF is a dynamic process requiring regular clinical and
biochemical assessments of patients to ensure optimal
management and prevent unnecessary transplantation in
a setting where the patient would recover with support-
ive management. A disadvantage of this scoring system is
that it is accurate at predicting (poor outcomes) death or
liver transplant, not death alone from PALF [15, 16]. This
scoring system is not currently in clinical use but a recent
study done by Naveda-Romero et al. [24] in pediatric
patients in Venezuela found a LIU score of greater than
240 to be associated with poorer outcomes which corre-
lated with findings from our cohort of patients (Table 3).

Liver transplantation has interrupted the clinical tra-
jectory of PALF [17, 41]. In South Africa’s heterogenous
population, access to transplantation is limited and
dependent on many factors like socio-economic status,
geographical location, access to healthcare, transporta-
tion availability to health care facilities and many other
factors [19]. In our cohort there were many patients who,
although referred for transplantation, were too ill to be
transplanted. This reflects an increasing need for commu-
nity and health education programs to encourage earlier
referral. Our center is fortunately near a transplant center
and PALF patients referred to us have access to trans-
plantation. Direct referral to our transplant center did
not significantly impact outcomes of PALF but this find-
ing was expected as pre-transplant management of PALF
in our center and referring units, follow the same princi-
ples as the transplant center, allowing timeous waitlisting
of PALF patients. With the paucity of deceased donation
in S.A, related living donation and ABO incompatible
transplantation [42] at our transplant center has resulted
in an improvement in the access to liver transplantation
in PALF patients.

Limitations

Limitations of this study was that it was a retrospective,
single center study with a small number of patients in
the cohort and therefore lacked generalizability. We were
reliant on note taking and unavailability of information
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would have affected certain variables and analysis. Ret-
rospectively analysing biomarkers and scoring systems
which may have been used to decide on liver transplanta-
tion introduced inherent bias, and it is unknown whether
all patients who received a liver transplant would have
demised without it. The actual number of patients with
PALF in our setting is largely unknown and not all eligi-
ble children with PALF were referred for transplantation
to our center or had access to pediatric intensive care
units. These deficits in the system need to be addressed
at a national government level so that adequate solutions
can be sought.

Conclusion

PALF, although uncommon, remains a devastating ill-
ness in previously well children [1, 2, 4, 23]. Prognos-
tic markers and scoring systems currently utilized to
assess outcome are largely extrapolated from adult
studies [15, 16]. Findings in our study showed an
increased number of patients who died prior to liver
transplantation compared with other high and low-
income countries [21, 22, 28, 29]. Although our study
demonstrates the utility of dynamic scoring systems in
PALF patients, it underscores the need for early refer-
ral and clinical monitoring in a tertiary center once the
criteria for PALF have been met. S.A would also bene-
fit from multi center registries [6, 7, 10] to assist in for-
mulating and standardizing scoring systems that could
be utilized to best manage this group of patients.
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