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Despite having the highest Hepatitis B Virus (HBV)-related mortality globally, sub-Saharan Africa (SSA) has been
slow in its disease elimination campaign. We describe a 5-year experience in HBV management at a large facility
in Uganda and how it can inform future management strategies.

HBV-related patient data were abstracted from clinic records. Of 2664 patients, 1828 (68.6 %) had docu-

mented chronic HBV infection. Participants were young, mean age (+SD) 31.3 (+£10.6) and equally split by

Cirrhosis
Hepatocellular carcinoma gender. Overall, 423 (23.1 %) were on antiviral medications including 158/229 (69.0 %) with a sonographic
Uganda diagnosis of cirrhosis and 130/282 (46.1 %) with Aspartate aminotransferase to Platelet Ratio Index (APRI) score

>0.5.48/1828 (2.6 %) had Hepatocellular Carcinoma (HCC).

In multivariable analysis, APRI score >0.5 [OR (95 % CI) = 1.76 (1.26-2.46), p < 0.01], elevated alanine
aminotransferase (ALT) [OR (95 % CI) = 2.25 (1.35-4.47), p = 0.04], and HBV viral load >2,000IU/mL [OR (95
% CI) = 2.97 (1.68-5.22), p < 0.01] were predictors of cirrhosis/HCC. Also, an APRI score of >0.5 [OR (95 %
CD = 1.62 (1.19-2.22), p = 0.01], elevated ALT [OR (95 % CI) = 2.60 (1.23-5.49), p = 0.02], cirrhosis [OR (95
% CI) = 21.65 (9.26-50.59), p < 0.01], and viral load >2,000IU/mL [OR (95 % CI) = 6.62 (3.93-11.15), p <

0.01] were associated with antiviral use.
Cirrhosis/HCC apparently occur at lower APRI scores in SSA suggesting need for urgent adoption of the 2024
WHO guidelines which provide for earlier initiation of anti-HBV therapy.

1. Background

Recent data indicate that hepatitis B and C were responsible for
125,000 deaths in the sub-Saharan Africa (SSA) region in 2020." In the
same year, liver diseases were reported as the 9th leading cause of death
in Uganda, claiming over 5000 lives.” It is estimated that 72.5 million
people in the World Health Organization (WHO) Afro region are infected
with chronic viral hepatitis, 64.7 million of whom are specifically
infected with hepatitis B (HBV).® In Uganda, the HBV disease prevalence
is estimated at 4.1 % with the burden varying by region.” Due to poor
accessibility to viral screening, care, and treatment services, this statistic
is likely to be an underestimate.>® Without proper management,
approximately 20 % of HBV-infected persons will die early due to liver

disease-related complications such as liver failure, decompensated
cirrhosis and Hepatocellular Carcinoma (HCC). Indeed, the Center for
Disease Analysis Foundation estimates that in the SSA region, HBV in-
fections claim 12 lives every hour.”

Following the recognition of the seriousness of HBV infection in low
resource settings by the World Health Assembly® and subsequently the
need to eliminate it as a public health threat,’ the World Health Orga-
nization (WHO) spearheaded a campaign to eliminate this infection as a
public health problem by 2030.'° As this campaign gained momentum
in 2017, Uganda as a member country implemented population sensi-
tization, enhanced screening measures, better access to care for infected
persons, re-training programs for health care providers, and improved
accessibility to laboratory services and antiviral medications. These
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initiatives complemented earlier efforts of vaccinating infants and
screening donor blood for HBV.

Uganda developed a guideline modelled after the 2015 WHO
guidelines for the prevention, care, and treatment of persons with
chronic HBV infection.'""'? Briefly, this guideline considered decom-
pensated cirrhosis, HIV co-infection, Aspartate aminotransferase to
Platelet Ratio index (APRI) score >2.0, HBV DNA >20,000 IU/mL with
elevated Alanine aminotransferase (ALT) and age >30 years in assessing
patients as eligible to commence antiviral medications for HBV
infection.'?

The Government through its Central Public Health Laboratories also
offers free quantitative HBV viral load testing, with each patient being
eligible for at least one round of testing every year. Government-run
hospitals also provide free blood testing for HIV, liver function, and
renal function as well as a complete blood count as prerequisites for
patients’ evaluation for treatment eligibility.

After half a decade of implementation and achieving the above
strides in HBV prevention and care, we conducted a retrospective study
at a liver clinic in one of the two national centres of excellence for HBV
care based at a large national referral hospital in Kampala, Uganda. We
reviewed the five-year experience of managing chronic HBV infection to
inform future strategies.

2. Methods

This study was conducted at Kiruddu National Referral Hospital in
Uganda. The facility is mandated to offer specialist services including a
dedicated liver disease clinic, which has been in operation since 2016.
This clinic runs once weekly and offers services to adults with HBV
mono-infection. HBV/HIV dual infected individuals are, by policy,
treated in the HIV clinic. It is common practice to refer HIV-infected
adults with overt liver diseases for care in the liver clinic.

In this retrospective study, medical records of patients attending the
above clinic over a 5-year period (2018-2022) were retrieved and data
relevant to HBV management were abstracted. The variables captured
from these charts included: social demographic variables (age at regis-
tration in the clinic, sex), hepatitis B surface antigen test (HBsAg) result,
the most recent Human Immunodeficiency Virus (HIV) status result,
Hepatitis C Virus (HCV) antibody and viral load tests, Hepatitis D Virus
(HDV) antibodies, liver enzyme levels, platelet counts, hepatitis B e
antigen (HBeAg), hepatitis B viral load levels, alpha-feto protein (AFP)
levels, abdominal ultrasound scan results, abdominal CT findings, any
evidence of decompensated liver disease (ascites, hepatic encephalop-
athy, upper gastrointestinal tract bleeding) or HCC, and use of antiviral
medications (tenofovir (TDF) monotherapy or a combined pill of TDF
and lamivudine). The combined pill is used when the hospital runs low
on TDF and is also the recommended treatment approach (together with
a third anti-retroviral medication) for HIV/HBV co-infected patients.
Only individuals diagnosed with HBV via a confirmatory HBsAg and/or
hepatitis B viral load test results were included in this study.

Using the above data (liver enzymes and platelet counts), we
assessed the eligibility of our study participants for antiviral medications
by computing their APRI score using the formula APRI= (AST/ULN) x
100)/Platelet count (10°/L). In line with data suggesting that the WHO
2015 guideline recommendation of initiating antiviral medications at an
APRI cutoff of >2 deny >50 % of eligible patients treatment,'® and in
view of the recent revisions to this guideline,'*'® we used the suggested
APRI score of >0.5 as surrogate for significant fibrosis. The outcomes of
this study were defined as the occurrence of liver complications
(cirrhosis and/or HCC) and the use or non-use of antiviral medications
for HBV.

Statistical analysis: Data were captured in an excel sheet and
exported to STATA software package, version 14.0 (College Station,
Texas, USA) for analysis. Descriptive characteristics of the participants
were summarized. Frequencies and percentages of the categorical var-
iables were established while means (standard deviation) were obtained
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for the continuous variables. The diagnosis of liver cirrhosis was based
on liver sonography while that of HCC was based on suggestive clinical
findings supported by liver sonography, triphasic abdominal CT scan
and in some few cases liver histopathology. Eligibility for antiviral
medications was based on the APRI score criterion (cut-off >0.5) and on
sonographic liver findings. Logistic regression analysis was used to
assess the association of the variables to the above outcomes. Variables
with a p-value <0.2 were included in multivariable logistic regression
analysis. Results of the association of the variables to the outcome were
summarized as odds ratios, with 95 % confidence intervals (CIs) and p-
values. Statistical significance was considered at a 2-sided p-value of
<0.05 and 95 % CIs excluding one.

This study was approved by the Mildmay Uganda Research and
Ethics Committee (approval REC Ref 0201-2023). Administrative
clearance was granted by Kiruddu National Referral Hospital
administration.

3. Results

In the period from July through November 2023, a chart review was
conducted at the liver clinic at Kiruddu National Referral Hospital in
Uganda for patients with a diagnosis of HBV over the 5-year period from
2018 to 2022. Of the 2464 potential participants whose records were
accessed, 1837 (74.5 %) had a positive HBsAg test. Of these, 9 were co-
infected with HBV and HIV. No HBV diagnosis was made using only the
HBV viral load in the absence of a positive HBsAg test. 636/2464 patient
records (25.81 %) were excluded either because they were HBsAg
negative (n = 221), their HBsAg or HBV viral load tests were missing (n
= 406), or there was coinfection with HIV (n = 09). A total of 1828
patient records were included in the study (Fig. 1).

The study population was generally young; mean age ( & SD), 31.3 (
+ 10.6) and split almost equally by gender. Over two-thirds 1266,/1828
(69.26 %) of the participants had either normal or marginally elevated
ALT levels (less than two-times the upper limit of normal). Of the 302/
1828 participants for whom HBeAg test results were available, close to
three quarters 225/302 (74.5 %) had HBeAg-negative disease. Comor-
bidity with alcoholic liver disease and schistosomiasis occurred in less
than 1 % of participants. With regard to routine screening for other
hepatotropic viruses specifically HCV and HDV, 134/1828 (7.33 %) had
an anti-HCV screening test; 13 of these were anti-HCV positive, but only
4 had nucleic acid testing -all had active infection. Only 0.22 % (4/1828)
had an anti-HDV screening test, 2 of which were anti-HDV positive.
Overall, evidence for screening for HCC using alfa feto protein was
available for 52 of 1828 (2.84 %) of the reviewed patient charts
(Table 1).

Regarding patient evaluation for antiviral medication use eligibility
and disease complications, 873/1828 (47.8 %) had at least one HBV
viral load test. Over three-quarters 1454,/1828 (79.54 %) had liver so-
nography performed, and 1052/1828 (57.55 %) had both complete
blood count (CBC) and liver biochemistry parameters that could facili-
tate the computation of APRI scores. Of those that had liver sonography,
228/1454 (15.6 %) were deemed to have cirrhosis. On the other hand,
281/1052 (26.7 %) for whom the APRI score was computed had
cirrhosis. In total, 423 (23.1 %) were on antiviral medications. Of these
158/423 (38 %) had liver cirrhosis. HCC was diagnosed in 48 of the
1828 patients (2.6 %) (Table 1). Both cirrhosis and HCC tended to occur
at a young age; mean ( & SD) age; 35.4 (£ 11.11) and 36.23 ( + 10.73)
for cirrhosis and HCC respectively.

In bivariable analysis, male gender [OR (95 % CI) = 2.99
(2.24-3.98), p < 0.01], age>35 years; 35-49 [OR (95 % CI) = 2.11
(1.55-2.87), p=<0.01], >50 [OR (95 % CI) = 4.51 (2.71-7.52), p <
0.01], liver fibrosis (APRI score >0.5 [OR (95 % CI) = 14.26
(9.13-22.27), p < 0.01] alcoholic liver disease [OR (95 % CI) = 18.74
(3.96-88.77), p < 0.01], elevated ALT [OR (95 % CI) = 3.30
(2.17-5.01), p < 0.01], AST [OR(95 % CI) = 9.76 (6.64-14.35), p <
0.01], and elevated HBV viral load >2,000IU/mL [OR (95 % CI) = 4.81
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Participants with records indicating liver diseases during the study period (n=2464)
Proportion (%) found to infected with HBV (and no HIV infection) n= 1837 (74.5%)

e Total excluded n=636:

e Evidence of HBV testing (HBsAg or HBV
viral load) missing n=406

e Negative HBsAg or HBV viral load =221

e HBV/HIV coinfection n=9

Participants included in study n=1828
Participants with available data on key parameters
e Liver sonography n=1454 (79.5%)
e HBV nucleic acid test results, n= 829 (45.35%)
e HBeAg status, n=302 (16.52%)
e Antiviral medications use, n= 423/(23.14%)

Eligible for antiviral medications
e APRI20.5n=281/1052 (26.71%)
e Cirrhosis n=228/1454 (15.68%)

Fig. 1. Flowchart of selected participants

HBeAg = hepatitis B e antigen, APRI = aspartate aminotransferase to platelet ratio index, Antiviral medications = tenofovir monotherapy or tenofovir in combination
with lamivudine. Of the 1454 that had liver sonography, 15.68 % (228/1454) had features suggestive of cirrhosis. Relatedly, 26.71 % (281,/1052) whose APRI score

was evaluated had cirrhosis at a cut-off score of >0.5.

(3.01-7.72), p < 0.01] were associated with cirrhosis/HCC (Table 3).

With regard to antiviral medication use, male gender [OR (95 % CI)
= 2.04 (1.63-2.56), p < 0.01], age >35 years, 35-49 [OR (95 % CI) =
1.96 (1.55-2.53), p < 0.01]; >50 [OR (95 % CI) = 3.59 (2.31-5.60),p <
0.01] a positive HBeAg status, [OR (95 % CI) = 3.94 (2.25-6.91) p <
0.01], APRI score >0.5 [OR (95 % CI) = 9.04 (6.42-12.75), p < 0.01],
cirrhosis [OR (95 % CI) = 12.32 (8.93-17.00), p < 0.01], alcoholic liver
disease [OR (95 % CI) = 5.04 (1.41-17.94), p < 0.01], elevated trans-
aminases; ALT [OR (95 % CI) = 4.17 (3.31-6.70), p < 0.001], AST [OR
(95 % CI) = 5.15 (3.70-7.19), p < 0.01], and a high HBV viral load
>2,000IU/mL [OR (95 % CI) = 8.74 (6.09-12.55), p < 0.01] were
associated with antiviral use (Table 3).

In multivariable analysis, only an APRI score of >0.5 [OR (95 % CI)
= 1.65 (1.17-2.32), p < 0.01], elevated ALT [OR (95 % CI) = 2.08
(1.53-2.84), p = 0.04], and a high viral load [OR (95 % CI) = 2.08
(1.53-2.84), p < 0.01] emerged as predictors of cirrhosis/HCC. On the
other hand, APRI scores of >0.5 [OR (95 % CI) = 1.48 (1.08-2.04), p =
0.01], elevated ALT [OR (95 % CI) = 2.46 (1.13-5.34), p = 0.02],
cirrhosis [OR (95 % CI) = 20.44 (8.62-48.46), p < 0.01] and high viral
loads [OR (95 % CI) = 3.36 (2.50-4.50), p < 0.01] were predictors of
antiviral medication use (Table 4).

4. Discussion

In this study we have demonstrated that a high proportion of patients
with chronic liver disease in the clinic were infected with HBV which
was further complicated by liver fibrosis/cirrhosis and HCC. Ongoing
sensitization about the HBV disease has led to increased HBV screening
at both health facility and community levels, however it clearly remains

a threat to the public. The high cirrhosis/HCC burden found to occur at
such a low mean age threatens the lives of young adults in their most
productive years of life and re-kindles a need for a concerted effort to
improve access to diagnostic, preventive and treatment facilities for
HBYV and its associated complications.

Assessing patients for treatment eligibility remains a challenge in
SSA and other low resource settings. In such settings, the use of non-
invasive methods of diagnosing liver fibrosis in determining eligibility
to antiviral medications has been recommended as an alternative to the
rather invasive and expensive liver biopsy that is commonly used in the
high resource countries.!! Traditionally, an APRI score of >2 has been
used as a surrogate for liver fibrosis. However, more recent data
including that from Africa'®'®!” and Asia highlighted diagnostic chal-
lenges at this cut-off threshold and improved diagnostic accuracy at a
much lower APRI threshold.'® The WHO revised this threshold down-
wards to >0.5 in its recent guideline.'®'® In line with our objective to
analyze and use these data to inform future HBV treatment strategies in
low-income settings, this study, opted to use the lower APRI score cut-off
value of >0.5 to define fibrosis and a lower HBV viral load of 2,
000IU/mL as a threshold for initiating antiviral medications. We have
indeed demonstrated an association of the APRI score at this threshold
with liver cirrhosis/HCC, and the newly revised HBV viral load
threshold (from 20,000 to 2,000IU/mL) for considering treatment
initiation as predictors of liver fibrosis, supporting recent revision of the
WHO guideline.'*'° By bridging the previously identified gaps in which
many eligible HBV-infected individuals in African countries were not
receiving antiviral medications,'>'°?? this move would afford a larger
proportion of HBV-infected persons in low resource settings access to
timely antiviral medications, consequently lowering their risk of
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Table 1
DESCRIPTIVE characteristics of the study population (N = 1828).

Variable N (%)
Sex®

Females 912 (49.98)

Males 916 (50.11)
Age years (mean (+/ = SD) 31.3 (+/ =10.6)
Hepatocellular carcinoma 48 (2.63)
Alfa feto protein 52 (2.84)
Hepatitis D antibody® 4(0.22)
Schistosomiasis 12 (0.66)
Hepatitis C (viral load). 4 (0.22)
Alcoholic liver disease 10 (0.55)
Liver sonography 1454 (79.5)
Sonography®

Evidence of cirrhosis 228 (12.47)

Normal 1208 (66.08)
APRI score®

>0.5 281 (16.55)

<0.5 771 (42.18)
Antiviral therapy (tenofovir) use

Yes 423 (23.14)

No 1405 (76.86)
ALT (IU/mL)?

>2XULN 150 (8.21)

<2XULN 1266 (69.26)
AST (IU/mL)®

>2XULN 175 (9.57)

<2XULN 1243 (68.00)
Hepatitis B e antigen’ Pos 77 (4.21)

Neg 225 (12.31)
Hepatitis B viral load

Missing 999

Detectable 829 (47.7)

HBV Viral load (IU/mL)# 4112.21 (3009.62-5618.74)

Missing data: ® hepatitis D antibody 1824 (99.78 %), ° Liver sonography 392
(21.44 %), © APRI score 776 (42.45 %), 4 ALT 412 (22.54 %), © AST 410 (22.43
%), f HBeAg 1526 (83.48). ® Geometric mean and 95 % confidence intervals of
828 hepatitis B-infected individuals whose viral load was above the lower limit
of detection of the assay.

Table 2
Proportion of eligible participants that were receiving antiviral medications.
Variable and Number Eligible and Number not Not Eligible
measure of eligible for receiving eligible for but receiving
eligibility antiviral antiviral antiviral medications
among HBV medications medicationsn  medications n (%)
-infected N (%) N
participants
APRI score
>0.5 281 130/282 771 68/771 (8.82
(46.10) %)
Ultrasound
scan
Cirrhosis 228 158/228 1208 188/1208
(69.30) (15.56)

progression to cirrhosis and its attendant complications.

It is promising to note that liver enzyme elevation and the above
predictors of liver disease complications in this study were also found to
be associated with the use of antiviral medications (Table 2). High viral
load >2,000IU/mL and elevated ALT levels have been found to be in-
dependent predictors of liver fibrosis in previous studies in Ethiopia and
elsewhere.”>?* Although factors such as age and male gender were
previously found to predict liver fibrosis in the Ethiopian study, we only
found an association on univariate analysis and not at multivariate
analysis. Unlike our study which considered a cut-off P value < 0.2 at
bivariate analysis for inclusion in multivariable analysis, the Ethiopian
study considered a lower P-value cut-off of 0.1. Initiating antiviral
medications for persons with the above predictors is consistent with

Table 3
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Bivariable logistic regression analysis of factors associated with CIRRHOSIS/
HCC and use of antiviral medications among hepatitis B infected patients.

Bivariable model for HBV-
related complications
(cirrhosis/hepatocellular

carcinoma) N = 262

Bivariable model for HBV-
antiviral medication use N =

423

0Odds Ratio (95 % P- 0Odds Ratio (95 % p-
CD value CD value
Gender
Women Ref Ref
Men 2.99 (2.24-3.98) <0.01 2.04 (1.63-2.56) <0.01
Age
<35 Ref Ref
35-49 2.11 (1.55-2.87) <0.01 1.96 (1.55-2.53) <0.01
>50 4.51 (2.71-7.52) <0.01 3.59 (2.31-5.60) <0.01
Hepatitis B e
antigen
negative Ref Ref
positive 1.64 (0.72-3.71) 0.24 3.94 (2.25-6.91) <0.01
APRI score
<0.5 Ref Ref
>0.5 14.26 <0.01 9.04 (6.42-12.75)  <0.01
(9.13-22.27)
Ultrasound scan N/A
No cirrhosis Ref
cirrhosis 12.32 <0.01
(8.93-17.00)
Schistosoma
Negative Ref Ref
Positive 0.91 (0.20-4.17) 0.90 0.66 (0.14-3.04) 0.60
Alcoholic liver
disease
Negative Ref Ref
Positive 18.74 <0.01 5.04 (1.41-17.94) 0.01
(3.96-88.77)
ALT
<2XULN Ref Ref
>2XULN 3.30 (2.17-5.01) <0.01 4.17 (3.31-6.70) <0.01
AST
<2XULN Ref Ref
>2XULN 9.76 (6.64-14.35) <0.01 5.15 (3.70-7.19) <0.01
HBYV viral load
<2000 Ref Ref
>2000 3.17 (2.03-4.96) <0.01 5.1 (3.68-7.06) <0.01
Table 4

Multivariable logistic regression analysis of factors associated with CIRRHOSIS/
HCC and use of antiviral medications among hepatitis B infected patients.

Multivariable model for
complications (cirrhosis/

Multivariable model for

Antiviral use

HCQC)

Parameter ORagj P- ORag; p-

value value

Gender 1.39 0.32 1.61 (0.97-2.70) 0.06
(0.79-2.45)

Age 1.10 0.67 1.23 (0.79-1.91) 0.35
(0.68-1.79)

APRI score> 0.5 1.76 <0.01 1.62 (1.19-2.22) <0.01
(1.26-2.46)

ALT 2.25 0.04 2.60 (1.23-5.49) 0.01
(1.35-4.47)

Hepatitis B e - - 0.99 (0.72-1.37) 0.97

antigen
Cirrhosis - - 21.65 <0.01
(9.26-50.59)

HBV viral load 2.97 <0.01 6.62 (3.93-11.15) <0.01

(1.68-5.22)

major Asian American and European liver association guidelines, in
which these parameters are part of the key considerations for initiating
antiviral treatment.?>%’

In this study, 423/1828 (23 %) of the participants were on antiviral
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medications. This proportion is similar to findings in other settings.?° Of
note, close to 40 % (158/432) of those on treatment had liver cirrhosis.
This finding is similar to data from another hospital-based study in an
Ethiopian cohort where cirrhosis was the most common indication for
initiating treatment over a 5-year period.”® Unlike our study which
considered abdominal sonography to diagnose cirrhosis, the Ethiopian
study employed the more sensitive and specific liver elastography to
diagnose liver cirrhosis and fibrosis. This late presentation for care in
SSA represents a missed opportunity for patients to benefit from the
potential reversal of liver fibrosis and the prevention of cirrhosis and
HCC that are associated with timely initiation of medications.*”

Despite the above strides, we still found delayed initiation of anti-
viral medications for some eligible persons. This mirrors the findings
from an earlier study in Northwestern Uganda.'® Similar gaps in patient
evaluation and accessing antiviral medications have been documented
elsewhere in SSA®>®! and highlight the need for better health care
systems, ongoing education of clinicians on HBV management, and an
uninterrupted supply of medications.

In developed countries, it is standard practice to screen individuals
with chronic HBV for HCV, HDV, and HCC. Though advocated for in
several guidelines,'’:'>?%?’ it is not routinely done in many settings in
SSA due to resource constraints. Indeed, glaring gaps in screening for all
the above conditions were eminent in this study. In the absence of data
on the national HCV prevalence and a recent blood bank study showing
a high HCV disease burden,*” it may be worth screening individuals with
chronic HBV in Uganda for this potentially curable infection®® which has
dire consequences to liver health, especially in the setting of HBV co-
infection.®* The identification of HCV infected persons and their treat-
ment will add momentum to the ongoing campaign to eliminate viral
hepatitis by 2030. However, treatment for HCV infection is not yet freely
available to patients in Uganda and other low resource settings in Africa.

Alcoholic liver disease was an important predictor of both cirrhosis
and antiviral use in this sub-population. This is not surprising in a
country which is believed to be one of the top most consumers of alcohol
in the world.*® In addition, alcohol misuse has also been found to be
associated with poor adherence to medications for chronic diseases such
as HBV.?® A root cause analysis of the drivers of alcohol abuse could be
an important step in informing preventive measures.

Though schistosomiasis and HBV are endemic to Uganda, very few
participants in this study were coinfected with both diseases. This could
be attributed to the fact that schistosoma-infected patients that present
to our clinic are a small and highly selected sub-population that has
complications of portal hypertension (ascites or bleeding esophageal
varices) or differences in the modes of transmission of these diseases.
The effect of the interaction of schistosoma and HBV on liver disease
progression in our setting has not been well studied. Elsewhere, previous
observational studies on this interaction have yielded contradicting re-
sults, with some suggesting a more aggressive disease course and others
no impact on liver pathology.*”*

Our study has some limitations. We used data from a single centre
that was not originally acquired to answer our research question;
consequently, there was missing and incomplete data on some study
parameters leading to both selection and information bias. In addition,
we did not control for all the possible confounder variables in the
analysis with a possibility of residual confounding. Although a ran-
domized control study design could ensure even distribution of
confounder variables in the study arms and avoid both selection and
information bias, the study design would be unethical as some in-
terventions which have already been deemed beneficial would be denied
to respondents in the comparison arm. We were also unable to assess
variables such as serial liver enzyme levels to ascertain persistently
elevated ALT levels which in combination with HBV viral load levels
would constitute another criteria for antiviral medication use. This re-
flects the challenges of medical care provision in the resource limited
setting where financial constraints frequently deter clinicians from
conducting all the required assessment tests for the patients. The
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temporal association of the measured variables to the occurrence of
cirrhosis/HCC or initiation of antiviral medications could not be ascer-
tained. However, we did access a large volume of data from a centre of
excellence for HBV management in Uganda, a WHO model country for
HBV care in SSA. Our study findings therefore offer a good insight into
the factors associated with HBV-related liver complications and antiviral
use in resource poor settings of SSA.

In conclusion, a high proportion of patients with HBV in this study
have cirrhosis as determined by sonography or a much-lower APRI
threshold of >0.5. In addition, many patients in chronic care are not
fully evaluated for eligibility for treatment. Even among those that are
eligible for antiviral medications including those with cirrhosis, a size-
able proportion were not initiated on treatment.

These findings demonstrate the need to accelerate the implementa-
tion of preventive measures for HBV, thorough evaluation of HBV-
infected individuals for eligibility for antiviral medications. Adoption
of the recent 2024 WHO HBV management guideline that allows for the
initiation of antiviral medications at a lower APRI score threshold could
potentially be a pivotal step in achieving the WHO-driven goal to
eliminate HBV as a public health threat in low resource settings by 2030.
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