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Background. Biliary atresia (BA) is an obstructive inflammatory disease of the bile ducts. Without intervention, the disease rapidly
progresses to liver cirrhosis and fibrosis, with end-stage liver failure and death occurring within the first 3 years of life. It is the most
common indication for liver transplantation (LT) in the paediatric population. The management of BA in South Africa (SA) faces multiple
challenges, such as late referrals and socioeconomic burdens, with suboptimal outcomes.

Objectives. To determine risk factors and shortcomings that are detrimental to the outcome of the paediatric patient population by
reviewing the profile, management and outcome of patients with BA treated at Universitas Academic Hospital Complex (UAHC),
Bloemfontein, SA.

Methods. This was a retrospective analytical record review of all patients diagnosed with BA and treated at UAHC from 1 January 2009 to
31 December 2019.

Results. In total, 67 patients were included; 74.6% were female, and 86.6% were black Africans. Most (62.7%) had isolated BA. A Kasai
portoenterostomy (KPE) was performed in 32 patients (47.8%). Of 5 patients referred for LT evaluation, 2 received a transplant. Of
55 patients with known outcomes, 5.5% (n=3) survived and 94.5% (n=52) died after receiving a KPE or palliative treatment. Of the 3 patients
who were alive at the end of the study period, 1 had a KPE and 2 had LTs.

Conclusion. Late presentation, cholangitis and cessation of bile flow after an initial successful KPE, and socioeconomic challenges are issues
of concern and had a detrimental influence on the outcome of BA in our study population. Implementing screening measures and education
programmes at the primary healthcare level is essential to diagnose and refer BA patients timeously. Establishing support systems to assist

socioeconomically disadvantaged patients will enable them to qualify for LT.
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Biliary atresia (BA) is an idiopathic progressive, fibro-obliterative
cholangiopathy affecting both the intra- and extrahepatic bile ducts
and occurring during the perinatal period. Without intervention,
the disease rapidly progresses to hepatic fibrosis and cirrhosis, with
end-stage liver failure and death within the first 3 years of life.!!
Although BA is a rare disease, it is the most common indication for
liver transplantation (LT) in the paediatric population.?

The incidence of BA varies. It is common in the East, e.g. in Taiwan
and Japan (1 in 5 000 - 10 000),** and less prevalent in the West, e.g.
in Europe and North America (1 in 15 000 - 20 000)."*”! In addition,
the incidence is higher in females than in males, and in Asian and
black than in white infants.®!'?) The reasons for these differences
remain unclear, but are probably related to genetic, environmental
and cultural factors.'! However, the clinical presentation of BA is
typical, with progressive obstructive jaundice, pale stools and dark
urine. Other symptoms include vitamin K-dependent coagulopathy,
ascites, portal hypertension and splenomegaly.!"?

Since the aetiology of BA is unknown, there are many theories as
to its cause. Several mechanisms and factors are thought to lead to the
disease, rather than a single cause.!'®! These include cytomegalovirus
(CMV) infection, immune dysregulation, autoimmune conditions,
vascular lesions, gene mutations and toxin exposure. Recent
studies suggest that the initial insult is perinatal, because elevated
conjugated bilirubin levels have been noted in the first 3 days of life
in neonates who developed BA. This finding may provide a means of
screening newborns to identify BA early.!'”)

BA can be subclassified into four major variants, namely isolated BA
(IBA, 80%), BA splenic malformation (BASM, 5 - 15%), cystic BA
(CBA, 5 - 10%) and CMV-associated BA (5 - 10%).!'¢?!l IBA varies
in presentation time, level of biliary tree obliteration and degree
of inflammation, with no other congenital anomalies. In contrast,
BASM is frequently associated with laterality malformations such
as situs inversus, asplenia, polysplenia, malrotation, interrupted
inferior vena cava and cardiac anomalies. CBA is detectable during
gestation and is therefore the only type of BA identifiable by prenatal
ultrasound. While the causes of these different variants are unclear, it
has been shown that their clinical courses differ,"*2" with BASM and
CMV-associated BA having the worst prognosis.!'**!

Assessing the extent of liver fibrosis in BA is vital for management
decision-making and prognostic purposes.’??! A liver biopsy is the gold
standard for evaluating the degree of liver injury.**! Histopathological
parameters, including the degree of liver fibrosis, can predict early
failure of Kasai portoenterostomy (KPE).?! It is also clear that the
presence of bile duct proliferation, giant cells and fibrosis indicates a
significant change in fibrosis progression and decreased native liver
survival rates (NLSRs) in BA.*

The current standard of care for BA is surgical management, with
KPE and LT the only therapeutic options. KPE is considered the
first-line treatment, even though it is not curative despite clearance of
jaundice. Most patients will ultimately require LT by early adulthood
owing to progressive hepatic dysfunction.?*?”! Therefore, despite
excellent graft (90%) and patient (97%) survival,?! the question of
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whether to abandon KPE and proceed to primary LT has arisen.
However, the inadequate number of organs available and the burden
of immunosuppressive therapy during childhood make this option
unfeasible. Maximising the efficacy of KPE with resultant improved
NLSRs is therefore crucial.®

Current ways to improve the NLSR after KPE are to perform
the surgery as early as possible and to use postoperative adjuvant
therapy. Jaundice can be cleared in 50 - 60% of patients operated on
before 70 days of age.*®) Moreover, if KPE is done before 45 days, the
NLSR can be improved to 65.5% at 2 years and 40.5% at 15 years."!
Additionally, adjuvant treatment is a major area of research in BA to
help improve KPE outcomes by decreasing the detrimental effect of
the inflammatory response on the bile ducts, improving bile flow, and
preventing recurrent cholangitis.*

BA remains a very challenging disease to manage, with a considerable
variation in outcome globally (0 - 97% survival) and unfavourable
results, especially in resource-poor countries (low- to middle-income
countries (LMICs) and low-income countries (LICs)).?%33 The
reasons for these poor outcomes are thought to be multifactorial, and
may include socioeconomic factors resulting in delayed presentation,
nutritional deficits, a high rate of CMV-associated BA, HIV exposure,
non-Caucasian ethnicity, suboptimal management, and loss to
follow-up (LTFU).[1213537)

The above challenges are exacerbated by a lack of centralised BA
management. In South Africa (SA), for example, patients are treated at
their nearest tertiary paediatric surgical referral centre with KPE if BA
is diagnosed before the onset of liver cirrhosis. Patients with a failed
KPE or established liver cirrhosis should be referred for evaluation
by the LT teams at Red Cross War Memorial Childrens Hospital
(RXWMCH) in Cape Town or Wits Donald Gordon Medical Centre
(WDGMC) in Johannesburg.*>*! In contrast, in countries such as
the UK, centralising BA cases to designated units and concentrating
expertise in surgical techniques and multidisciplinary management
have led to survival benefits.*) While WDGMC has the expertise to
perform living related donor transplankts, it is unfortunately a privately
funded facility that provides therapeutic options to children in the state
sector on a limited basis.*!

There are many obstacles for patients treated at Universitas
Academic Hospital Complex (UAHC) who are suitable for
evaluation for LT. These include the vast distances to the centres
mentioned above (400 km and 1 000 km, respectively), while family
socioeconomic challenges make work-up and follow-up visits
difficult, contributing to disqualification from LT. State patients
from Lesotho are not accepted for LT in SA. Additional challenges
in the management of BA at UAHC include late referral of jaundiced
patients, with established histological liver injury at the time of
referral, many CMV immunoglobulin M (CMV IgM)-positive BA
cases, HIV exposure, patients who pass pigmented stools after KPE
but whose jaundice does not clear, post-KPE cholangitis, ongoing
liver damage, and poor compliance with follow-up visits. While
BA has been studied in other centres in SA,13>%*!l no such studies
have been conducted at UAHC.

The present study aimed to determine the risk factors and
shortcomings (e.g. late presentation, CMV-associated BA, HIV
exposure, degree of perioperative liver injury, postoperative
cholangitis, LTFU, not qualifying for LT, etc.) that are detrimental
to outcomes in this patient population by reviewing the profile,
management and outcome of patients treated at UAHC. We hope
to identify possible areas for improvement and to show gaps in
our knowledge of our patient population. Areas for improvement
may include establishing education and screening programmes to
diagnose BA earlier, determining the effects of HIV exposure on BA

outcome, and using non-invasive methods to determine the degree
of liver injury at presentation.

Methods

Study context

UAHC is in Bloemfontein in Free State Province, SA. It provides
paediatric surgical care in the public health sector to central SA
(Free State, Northern Cape and parts of Eastern Cape provinces)
and Lesotho. This large geographical area involves cross-provincial
and cross-border referrals that may contribute to delays. Patients
from Lesotho contribute ~25% of index paediatric surgery cases
at UAHC. Furthermore, Lesotho and SA are LICs to LMICs with
many socioeconomic burdens that may influence BA prognosis and
ability to qualify for LT.

Study sample and measurement

This study was a retrospective analytical record review of all
67 patients diagnosed with BA and treated at UAHC from 1 January
2009 to 31 December 2019. These patients were identified by doing
an International Statistical Classification of Diseases, 10th revision
(ICD-10) code (Q44.2) search on the electronic note-keeping
system (MediTech version 3.25a, Medical Information Technology,
Inc., SA) at UAHC.

The following information was captured on a data collection
sheet from the electronic patient files: (i) demographics (gender, age
at KPE or diagnosis if no KPE performed, address); (ii) diagnosis
(presenting signs and symptoms, other congenital abnormalities,
diagnostic and laboratory investigations, intraoperative
cholangiogram, type of BA); (iii) management (KPE performed,
no KPE performed, evaluated for LT, LT done); and (iv) outcome
(short-, medium- and long-term complications, alive or dead,
LTFU).

Pilot study

The first 10 patients included in the study were used for a pilot
study. No changes were made to the data collection sheet, and all 10
patients were included in the main study.

Data analysis

Data were captured on a Microsoft 365 Excel spreadsheet (version
2307, Microsoft Corp., USA) by the researchers. Statistical analysis was
done by the Department of Biostatistics, Faculty of Health Sciences,
University of the Free State (UFS), using SAS version 9.4 (SAS Institute,
USA). Descriptive statistics, namely medians and percentiles, were
calculated for numerical variables. Frequencies and percentages were
calculated for categorical data.

Ethical considerations

The protocol was approved by the Health Sciences Research
Ethics Committee, Faculty of Health Sciences, UFS (ref. no. UFS-
HSD2020/0654/3006). Permission to conduct the study was obtained
from the Free State Department of Health and the Head of Paediatric
Surgery and Neonatology at UAHC. Identifying patient details were
not recorded on any of the collection sheets. Data were handled
confidentially and captured and stored on a password-protected
computer.

Results

Patient profile

In total, 67 patients were included in the study population, with a
median age of 107 days. Most patients were female (74.6%, 3:1 female/
male ratio) and of black African ethnicity (86.6%), and originated
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from the Free State (61.2%). While 26.9% were exposed to HIV, only 1
(1.5%) tested HIV positive (Table 1).

Table 2 summarises the patients’ signs and symptoms. All the
patients presented with pale stools and dark urine, 94.0% with
jaundice and 95.5% with hepatomegaly. No patient presented with an
upper gastrointestinal tract bleed.

With regard to the type of BA, 42 patients (62.7%) had IBA and
2 (3.0%) had BASM. In 23 (52.3%) of those tested (n=44), CMV
IgM was positive. In addition to the presenting signs and symptoms,
15 patients (22.4%) had one or more other congenital abnormality
or abnormalities. These included umbilical hernia (n=11), cardiac
lesions (n=3), polysplenia (n=2), malrotation (n=2), situs inversus
(n=1), intestinal atresia (n=1) and inguinal hernia (n=1), while 5
patients had other abnormalities. No patient presented with asplenia,
interrupted inferior vena cava, anorectal malformation, preduodenal
portal vein, syndromes, or renal, limb or spinal abnormalities.

Table 3 presents the median, minimum and maximum results from
the preoperative and/or diagnostic tests.

Table 4 summarises the findings of diagnostic investigations
performed before KPE or at the time of diagnosis if no KPE was done.
Twenty-three patients (34.9%) tested CMV IgM positive, 21 (31.8%)
tested negative, and 22 (33.3%) were not tested. Results for 1 patient
were missing.

Histological findings

A liver biopsy with histological evaluation was done in 61 patients
(91.0%), of whom 30 (49.2) had a METAVIR score!* of F2 (periportal
fibrosis), 11 (18.0%) a score of F3 (septal fibrosis), and 15 (24.6%)
a score of F4 (cirrhosis). The median portal plate ductule diameter in
those who received a KPE was 102.5 um (range 0 - 750 um).

Ultrasound findings

An ultrasound scan was done in 63 out of 66 patients (95.5%). An
absent/small gallbladder was observed in 51 patients (81.0%), in
28 (44.4%) the common bile duct was not visualised, and in 6 (9.5%)
a triangular cord sign was seen. The ultrasound examination was
inconclusive for BA in 12 patients (19.0%).

Management

KPE was performed in 32 patients (47.8%), while 35 (52.2%) did
not have the procedure. Five patients (15.6%) had an intraoperative
cholangiogram; in the rest, BA was evident visually. Twenty-seven
(84.4%) of the patients who had a KPE passed pigmented stool during
the early postoperative period (<30 days). Five patients (15.6%) had
no evidence of bile flow postoperatively. Only 3 patients (9.4%) had
jaundice clearance (total bilirubin <20 pmol/L).*! The procedures
were performed by a senior consultant in 20 cases (62.5%) and by a
junior consultant in 12 (37.5%).

Table 4 compares the data on the patients who received KPE
and those who did not. Statistically significant differences between
the two groups were only found for age (p<0.0001), CMV IgM
positive (p=0.025), aspartate aminotransferase-to-platelet ratio index
(p=0.0002), METAVIR score (p<0.0001), and type of BA (p=0.009).

Five patients (7.5%) were referred for evaluation for an LT. Of
these, 2 (3.0% of the total study population) received an LT. For the 62
patients (92.5%) who were not referred for evaluation for an LT, the
following reasons were cited (in some cases, more than one reason
applied): family and social problems (n=18; 29.0%), patients from
Lesotho without medical aid (n=15; 24.2%), LTFU (n=10; 16.1%),
end-stage liver disease (n=9; 14.5%), financial problems (n=8;
12.9%), unreliable and regularly misses clinic visits (n=6; 9.7%), and
other (n=7; 11.3%).

Table 1. Demographics and HIV status of patients diagnosed
with biliary atresia (N=67)

Variables n (%)
Sex

Male 17 (25.4)

Female 50 (74.6)
Ethnicity

Black African 58 (86.6)

White 1(1.5)

Mixed race 8 (11.9)
Province/country of origin

Free State 41 (61.2)

Northern Cape 10 (14.9)

Lesotho 16 (23.9)
HIV exposure

Yes 18 (26.9)

No 49 (73.1)
HIV status

Positive 1(1.5)

Negative 66 (98.5)

Table 2. Presenting symptoms and signs of infants diagnosed
with biliary atresia (N=67)

Symptoms and signs n (%)

Dark urine 67 (100)
Pale stools 67 (100)
Hepatomegaly 64 (95.5)
Jaundice 63 (94.0)
Splenomegaly 46 (68.7)
Failure to thrive 34 (50.0)
Coagulopathy 18 (26.9)
Ascites 12 (17.9)
Itching 1(1.5)

Table 3. Results from preoperative and/or diagnostic tests

Median (minimum - maximum)
195.0 (93.0 - 362.0)
162.0 (71.0 - 324.0)

Blood results
Total bilirubin (umol/L)
Conjugated bilirubin (umol/L)

AST (U/L) 272.0 (69.0 - 892.0)
ALT (U/L) 143.0 (25.0 - 557.0)
ALP (U/L) 811.0 (358.0 - 2 456.0)
GGT (U/L) 823.0 (55.0 - 3 338.0)
Albumin (g/L) 29.0 (13.0 - 42.0)

INR 1.20 (0.93 - 10.0)
Plt (10°/L) 433.0 (27.0 - 907.0)
APRi 1.86 (0.48 - 27.31)

AST = aspartate aminotransferase; ALT = alanine aminotransferase; ALP = alkaline
phosphatase; GGT = gamma-glutamyl transferase; INR = international normalised ratio;
Plt = platelet count; APRi = aspartate aminotransferase-to-platelet ratio index.

Outcome

Intraoperative and postoperative complications after KPE

o No patient had any intraoperative complications. The postoperative
complications were divided into short, medium and long term.
Some patients had more than one medium- or long-term
complication.

o Ten patients (31.3%) had short-term complications (<30 days):
cholangitis (n=7), cessation of bile flow (n=1), postoperative
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bleeding (n=1) and surgical site infections (n=1).

o Fourteen patients (43.8%) had medium-term complications
(30 days - 6 months): cholangitis (1n=6), cessation of bile flow
(n=10) and portal hypertension (n=6).

o Twenty-six patients (81.3%) had long-term complications
(>6 months): cholangitis (1n=3), portal hypertension (#=9) and
liver failure (n=23).

Overall mortality

Of the 55 patients for whom the outcome was known (12 patients
(17.9%) were LTFU, and their outcome is unknown), 52 (94.5%) died
after receiving a KPA or palliative treatment only, and 3 (5.5%) were
alive at the end of the study period. Of the three survivors, one had a
KPE (1-year NLSR), and 2 had LTs (without a prior KPE) (1 - 5-year
survival 100%).

Of the patients who received a KPE and for whom the outcome
is known (n=26), 25 (96.2%) died and 1 (3.8%) was alive.
Unfortunately, 6 patients (18.8%) were LTFU. Of the patients who
did not receive a KPE and for whom the outcome is known (n=29),
27 (93.1%) died and 2 (6.9%) were alive. There were 6 patients
(20.7%) LTFU in this group.

Discussion

Patient profile

The median age at presentation in this study was 107 days, which
is notably higher than in countries where screening programmes
with stool colour charts (China, Taiwan and Japan)*! and
educational programmes (UK)!'®*! have been implemented,
where the age at presentation is often <60 days. The median
age at presentation in this study is also higher than in other SA
studies: 70 days at RXWMCH"® and 89 days at Tygerberg Hospital
(TBH)."s! However, the results do align with SA studies at Steve
Biko Academic Hospital (SBAH) (112 days)!“” and an earlier survey
at Chris Hani Baragwanath Academic Hospital (95.5 days).[!]
These results could be explained by the late presentations of our
study cohort due to poor screening or lack of knowledge about
the disease. Furthermore, the trans-border and trans-provincial
referrals involving long distances may also delay presentation
at UAHC.

Concerning HIV, only one patient in the present study tested
positive, while a quarter (26.9%) were HIV exposed. These results
differ markedly from the TBH survey, where only 7.5% of the
BA patients were exposed.’”) This is probably due to a higher

HIV infection rate in the areas served by UAHC (13.9 - 50%)"”
than in those served by TBH, which is in Western Cape Province
(12.6%).1 The higher HIV exposure rate in our patient cohort may
contribute to the poor outcome in the present study in comparison
with areas where the HIV exposure rate is lower. Research on the
immunosuppressive effect of HIV infection or exposure and the use
of prophylactic antiretroviral drugs on BA is needed.

Of the patients tested in this study, 52.3% had CMV-associated
BA. One-third of the patients were not tested, especially those in
the earlier study period when CMV-associated BA had not yet
been subclassified.!"” The prevalence may therefore be even higher.
The findings in this study differ markedly from figures reported
in research from European countries (<10%).1'*?") However, they
are similar to those from China (60%)!**! and TBH (51%),5” with
a high rate of severe early liver damage in these patients. This
difference could be explained by the fact that only 1% of neonates
are CMV infected in high-income countries, while up to 90% CMV
IgG positivity has been demonstrated in LMICs and LICs.*” The
empirical use of antiviral therapy (AVT) (ganciclovir) has been
suggested for CMV IgM-positive BA patients to improve the
prognosis. However, studies in this regard are limited.!'>?"
There is insufficient evidence to support adjuvant AVT for this
subgroup, and the decision currently depends on the clinicians.>?"!
Although there is no clear consensus, our patient population in this
subgroup may benefit from empirical AVT therapy.

Since at presentation just over half (52.2%) of this study population
already had features of incipient or established cirrhosis or were
of advanced age (>120 days), no KPE was offered to them. These
patients comprised a higher proportion than those in other SA
(RXWMCH 2.5%,5¢) TBH 37.8%,!*) SBAH 37%!*) and international
studies (<10%).1192%1 This relatively high figure could be explained
by the late presentation of patients to UAHC. In addition, the
faster progression of liver disease could also be attributed to the
high prevalence of HIV exposure and the high proportion of CMV
IgM-positive patients in this study.

Management

Almost half (47.8%) of the patients in the present study had a KPE
procedure, at a median age of 76 days. These results contrast with
those from both the West and the East, where almost all patients
received a KPE well before 70 days.['¢2**4%] Qur findings are also
less favourable than those from RXWMCH (77.5% operated on, at a
median age of 68 days)"* and TBH (62.2% operated on, at a median

Table 4. Comparison of data on the patients who received KPE with those who did not

Patient data KPE performed (n=32), n (%)* KPE not performed (n=35), n (%)*  p-value
Female 26 (81.3) 24 (68.6) 0.2336
Age at surgery (days), median (range) 76 138 <0.0001
HIV exposure 12 (37.5) 20 (62.5) 0.0604
CMV IgM positive 6/20 (30.0) 17/24 (70.8) 0.025
APRi 1.2 (0.5 - 15.0) 2.5 (0.66 - 27.3) 0.0002
METAVIR score <0.0001

FO + F1 + E2 26 (81.2) 9/29 (31.0)

F3 + F4 6 (18.8) 20/29 (69.0)
Type of BA 0.009

BASM 2 (6.3) 0

IBA 24 (75.0) 18 (51.4)

CMV-associated BA 6 (18.8) 17 (48.6)

KPE = Kasai portoenterostomy; CMV IgM = cytomegalovirus immunoglobulin M; APRi = aspartate aminotransferase-to-platelet ratio index; BA = biliary atresia; BASM = BA splenic

malformation; IBA = isolated BA; CMV = cytomegalovirus.
*Except where otherwise indicated.
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age of 76 days)."! However, they are slightly better than those from
SBAH (47.7% operated on, at a median age of 91 days)./"! According to
a study by Davenport ef al.,'*) a third of patients who undergo a KPE
after 100 days of life may benefit. The decision not to perform a KPE
should therefore not solely be determined by the patient’s age. More
patients in our cohort would have had the advantage of receiving a KPE
at an early age if they had presented to our unit sooner.

More than 80% of the patients in the present study passed
pigmented stools after KPE, which is similar to international
findings (~75%),!18203%344445] despite portal plate ductule diameters
(median 102.5 pm) that were smaller than the optimal size for bile
drainage (>150 pum).® The same two paediatric surgeons did the
procedures, with a senior consultant performing two-thirds. These
results show that the technical expertise to perform the KPE is on par
with international standards. Additionally, adjuvant therapy comprising
steroids, ursodeoxycholic acid (when available), phenobarbitone, fat-
soluble vitamins and prophylactic antibiotics is given to all post-KPE
patients. Despite these treatments, only ~10% had jaundice clearance.
Furthermore, the short- to medium-term jaundice clearance rate in the
present study is worse than rates in international (~55%)1%203%344443]
and local studies (14 - 39%).°6%41) Possible explanations for the poor
jaundice clearance in our cohort may be the high post-KPE cholangitis
rate and the high number of patients with CMV-associated BA, both
poor prognostic factors. 12192037511

In the present study, only a minority (7.5%) of the patients were
referred for evaluation for a possible LT, of whom 2 (3.0% of the
total cohort) received one. These results are very dissatisfying. In
international studies (42 - 88%),>**! and studies from RXWMCH
(22.2%)" and SBAH (29%),"”! a much higher proportion received
an LT. The main reasons for not being referred for evaluation in the
present study were socioeconomic factors, Lesotho citizenship, LTFU,
and non-compliance with treatment and follow-up visits. These
findings are in line with those from other SA studies.**%!

Outcome

Approximately half of the patients in the present study suffered
from cholangitis after KPE, despite postoperative adjuvant therapy,
as mentioned earlier. This burden is in line with international and
local studies (40 - 90%).%%! Cholangitis is a dreaded complications
of KPE because it promotes ongoing fibrosis and obstructs bile
flow, significantly worsening the NLSR and overall survival rate
(OSR).!"5! Tt most commonly occurs in the first 2 years after KPE.
The mechanism is probably ascending cholangitis via the Roux loop
into the intrahepatic duct system. Additional factors include a change
in the gut microbiome with bacterial overgrowth, translocation, and
haematogenous spread via the portal vein.'” Prophylactic antibiotic
practices to try to reduce the incidence of cholangitis are variable,
with no consensus regarding the duration of treatment needed or how
beneficial it truly is."? The most common combination in European
practice is intravenous piperacillin-tazobactam, gentamicin and oral
co-trimoxazole."” Changing our regimen to the above drugs in the
interim until we have determined the bacterial profile and antibiotic
sensitivity for cholangitis in our patient population, and lengthening
the duration of treatment with prophylactic antibiotics for up to 1
year, could be beneficial.

By the end of the study period, only 3 patients were alive; 1 still
had a native liver, and 2 had received an LT. This 5-year OSR
of 5.5% contrasts sharply with international and local studies
(55 - 95%).5"* The poor outcomes in this study need urgent
improvement by addressing the detrimental factors identified.
This action should include implementing screening and education
programmes in the primary health sector to timeously identify and

refer patients to UAHC for KPE to benefit from an improved NLSR.
Furthermore, prevention of cholangitis in the post-KPE period and
support systems (including socioeconomic) to improve patient
compliance should be a priority.

Study limitations

Owing to its retrospective design, this study is limited by the
lack of information in the patient files. Certain details were not
documented, and specific investigations were not done in all the
patients, as would have been the case in a prospective study. It was
impossible to determine the outcome of patients who were LTFU.
Prospective studies could address these limitations, including
all the necessary special investigations (e.g. CMV work-up) and
patient follow-up to better determine the effect of risk factors on
outcome. Despite these limitations, the cohort was large enough
to highlight essential observations (a high HIV exposure rate and
a high prevalence of CMV IgM-positive cases) and shortcomings
(late patient presentation, high cholangitis rate, socioeconomic
burdens, LTFU) and make practical recommendations (change
antibiotic drugs, extend the antibiotic prophylaxis period, and
determine the local bacterial profile and sensitivity). We suggest
that future studies focus on the effect of HIV infection or exposure
and antiretroviral drug use on BA. The high CMV IgM-positive rate
identified by the study requires more research on adjuvant AVT in
this subgroup to obtain a clear consensus on its empirical use and
benefits.

Recommendations for practice

This study has highlighted some important practical implications
for policymakers. The first is the need to implement screening and
education programmes at the primary healthcare level to diagnose
and refer BA patients timeously, as proven effective by European and
Asian programmes. Secondly, there is a significant need for support
systems to help socioeconomically disadvantaged patients qualify
for an LT evaluation. For treating physicians, there are therapeutic
implications regarding adjuvant therapy. The use of empirical AVT
may be beneficial for CMV IgM-positive patients and should be
considered. In addition, post-KPE antibiotics should be changed
to the currently recommended antibiotic regimens (intravenous
piperacillin-tazobactam, gentamicin), the duration of cholangitis
antibiotic prophylaxis (oral co-trimoxazole) should be increased
to 1 year, and the bacterial profile and sensitivity for post-KPE
cholangitis in our patient population should be determined.

Conclusion

This study illuminates critical challenges in diagnosing and
treating BA patients, encompassing issues such as delayed patient
presentations, a notable prevalence of CMV-associated BA, and
socioeconomic impediments hindering liver transplantation
evaluations. Emphasising the significance of early screening and
educational initiatives for expediting BA patient identification and
referrals and tackling socioeconomic barriers emerges as a vital
imperative for advancing outcomes. Moreover, the study proposes
potential refinements in management, including adjustments to
antibiotic prophylaxis protocols and prolonging treatment duration
to prevent cholangitis. Exploring AVT for CMV IgM-positive
patients is a promising avenue. Despite inherent limitations, the
study’s recommendations offer valuable insights for policymakers,
healthcare providers and researchers striving to elevate the
standard of BA patient care in SA and similar regions, potentially
leading to improved prognoses and an enhanced quality of life for
affected children.
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