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Background to the Project

In 2010, the Hepatitis B in Kumasi (HEPIK) project commenced in Kumasi, Ghana. This study was a
partnership between Prof AM Geretti’s research group at the University of Liverpool, United
Kingdom (UK) and Dr Richard Odame Phillips and colleagues from Kumasi, the University of London,
and the University of Middleshorough, UK.

The HEPIK study is a longitudinal prospective cohort study of hepatitis B-HIV co-infected individuals
from Ghana, who were antiretroviral therapy (ART) experienced at study entry, looking at liver-
related and virological outcomes of introducing tenofovir,

Support from the Myre Sim fund has facilitated travel to, and participation in further follow up of the
HEPIK study cohort and we are very grateful for this support.

Introduction

Chronic HBV infection is the principal cause of cirrhosis and liver cancer in sub-Saharan Africa.[1]
Liver-related deaths are increasing in the region, reflecting high HBV endemicity, limited HBV
screening and treatment programmes, and declining HIV-associated mortality through increasing
provision of ART. Between 2005 and 2015, the proportion of adult deaths due to cirrhosis or liver
cancer increased from 3.2% to 4.0%.[2] HIV and HBV infection commonly co-exist, and global HBV
prevalence is estimated at 7.4% among people living with HIV.{3] In HIV/HBV co-infection,
progression of liver fibrosis Is accelerated and liver-related mortality is higher compared with HBV
infection alone.[4]

In view of the rapid emergence of drug resistance when HBV infection is treated with lamivudine
alone, [5] since 2009 the World Health Organisation (WHO) has recommended that ART regimens for
HIV/HBV co-infected patients should include tenofovir, typically alongside lamivudine or
emtricitabine.[6] However, treatment programmes in sub-Saharan Africa for many years provided
ART without systematic hepatitis B surface antigen (HBsAg) screening and therefore blind to HBV
status.[7] Since 2013, WHO has recommended tenofovir as a preferred ART component for all HIV-1
positive patients regardless of HBV status. Use of tenofovir In first-line regimens in low- and middle-
income countrles increased accordingly from 39% to 72% between 2013 and 2015.(8] In high income
countries, even among patients with established cirrhosis, treatment with tenofovir disoproxil
fumarate (TDF) over five years resulted in histological regression of liver fibrosis, without emergent
HBV drug resistance, [9]

We previously reported the short-term outcomes of introducing TDF in a HIV/HBV co-infected
population in Ghana who had previously received four years of ART with lamivudine as the sole HBV-
active agent.[10] Prior to introducing TDF, there was evidence of ongoing HBV replication and
extensive lamivudine resistance. After a median of 7 months of TDF, usually with continuation of



lamivudine, we observed improved HBV DNA suppression and a reduction in liver stiffness by
transient elastography. To date, there are limited data demonstrating the long-term effect of TDF on
liver stiffness and virologic status of HIV/HBV co-infected individuals in typical ART programmatic
settings in sub-Saharan Africa.[11, 12] Here, we report long-term outcome data after four years of
TDE plus lamivudine among HIV/HBV co-Infected individuals in Ghana,

Support from the Myre Sim Fund facilitated an exchange between the University of Liverpool and
the Komfo Anoke Teaching Hospital, Kumasi Ghana to continue the HEPIK study and provide much-
needed follow up of participants in the study to report on the long-term outcomes from introducing
tenofovir in this previously treatment-experienced population.

Together with colleagues from Liverpool we travelled to Kumasi, Ghana and working with colleagues
from Kumasi, led by Dr Richard Odame Phillips, invited participants in the study for follow up visits,
obtaining additional data on liver stiffness, clinical outcomes and patient-specific factors via
participant questionnalres and collection of samples for further virological outcome analysis.

Study Abstract:

Long-term effect of tenofovir disoproxil fumarate (TDF) on liver stiffness and virologic outcomes in
lamivudine-experienced patients with HIV and hepatitis B virus (HBV) co-infection in a HIV
programmatic setting in sub-Saharan Africa

Background

In lamivudine-experienced HIV/HBV co-infected patients in sub-Saharan Africa, introducing TDF as
part of antiretroviral therapy improves control of HBV replication and reduces liver stiffness in the
short-term. This study determined the long-term effects of TDFin a prospective observational cohort
in Ghana.

Methods

Study visits occurred in 2011-2012 (T0/T1) and 2015 (T2), when participants underwent liver
stiffness measurement (LSM) by transient elastography and blood sampling. HBV DNA load, surface
antigen (HBsAg), and e antigen (HBeAg) were measured retrospectively. HBV drug resistance was
detected by deep sequencing.

Results

After a median of 4 years of TDF (IQR 3.8-4.1), among 94 subjects with paired T0/T1 and T2
evaluations, HBV DNA suppression rates increased from 58.7% to 81.9% (p=0.0002) and median LSM
declined from 5.5 kPa to 4.5 kPa (p<0.0001), reducing proportions with 2F2 fibrosis from 45% to 23%
(p=0.001). LSM declined by 1.1 kPa/year in the first year and by 0.2 kPa/year in the subsequent three
years, Female gender, greater adherence and no significant alcohol consumption predicted larger
LSM reductions. Median HBsAg concentrations declined from 3.7 to 3.3 log10 1U/ml (p=0.0001).
Annualised HBsAg and HBeAg seroclearance rates were 2.4% and 11.6% respectively. Three subjects
with detectable HBV DNA showed mutations with potential TOF resistance effects (rsS78T; 1233V;
rtN236T).

Conclusions



Introducing TDF improved HBV suppression and liver stiffness at four years. Systematic HBsAg
screening, use of potent antiviral agents, and gender-stratified interventions to improve adherence
and reduce alcohol consumption are needed to reduce avoidable liver disease in this population.

Research Output

®

A selection of the data from this project were presented at the American Association for the
Study of Liver Diseases (AASLD) in Boston, USA in November 2016 and at the European AIDS
Clinical Society conference in Milan, Italy in October 2017,

A subset of data from this study concerning the use of biomarkers for liver fibrosis prediction
have also been published in Gut.[13]

We are currently in the final stages of preparation of the main outcome data for publication
and will be pleased to forward the final manuscript to the Myre Sim committee.

Learhing Outcomes from the Project

The project allowed me to galn vital experience in the planning and project management of
an observational cohort study in sub-Saharan Africa. | developed new skills in statistical
analysis and in virology including the use of next generation sequencing and in
bioinformatics analysis of minority quasispecies.

Experience gained from this project contributed to a successful application for a Wellcome
Trust Clinical PhD Fellowship. As a result, | am currently studying hepatitis B at the Malawi-
Liverpool Wellcome Trust Clinical Research Programme in Blantyre, Malawi.
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