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Background. Hepatitis B virus (HBV) remains endemic in South Africa (SA), with a concomitantly high prevalence of HIV co-infection.
Chronic kidney disease in these subpopulations also has a high prevalence. Tenofovir is an important component of management, but
the associated risk of nephrotoxicity makes dosing a challenge in patients with impaired kidney function. A new formulation, tenofovir
alafenamide fumarate (TAF), with a more favourable renal toxicity profile, is now available.

Objectives. To evaluate our initial experience of TAF use at Groote Schuur Hospital, Cape Town.

Methods. We retrospectively reviewed patients with HBV mono-infection and HIV-HBV co-infection who were initiated on TAF since
2018. We recorded all relevant demographic, serological, virological and biochemical data from patient records. Adherence was documented
by pill collection at the pharmacy.

Results. A total of 26 patients were included in the evaluation, median (interquartile range (IQR)) age 48 (39 - 51) years, 73% (n=19)
male, 27% (n=7) hepatitis B e-antigen-positive, and 46% (n=12) HIV co-infected. The median (IQR) duration of treatment with TAF was
13 (9 - 15) months. The median (IQR) baseline creatinine level was 180 (130 - 227) umol/L, with significant improvement at 12 months,
122 (94 - 143) pmol/L; p=0.017. Reflecting this change, the estimated glomerular filtration rate improved significantly from baseline
to month 12 (42 (25 - 52) and 51 (48 - 68) mL/min/1.73 m? respectively; p=0.023). Similarly, serum alanine aminotransferase (ALT)
normalised from a baseline of 33 (18 - 52) to 18 (15 - 24) U/L at month 12 (p=0.012). HBV DNA viral load also declined, from a baseline
of log,, 4.04 (2.5 - 7.8) IU/mL to a median of <log,, 1.3 IU/mL at month 12. HIV viral load was less than the lower level of quantification
at months 6 and 12.

Conclusions. TAF was well tolerated, with stable and significantly improving kidney function throughout a 12-month follow-up period.

Serum ALT normalised, mirrored by declining HBV viral load. HIV viral load remained undetectable at 6 and 12 months.
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Hepatitis B virus (HBV) remains endemic in South Africa (SA).l!
Hepatitis B surface antigen (HBsAg) seroprevalence ranges from 0.5%
to 8%, with HBV co-infection observed in 0.4 - 9.4% of those who
are HIV infected.?* Chronic HBV infection elevates the risk of
cirrhosis, decompensation and hepatocellular carcinoma (HCC),
even in the absence of cirrhosis.””! Significant therapeutic advances
have been made over the past two decades. While a functional cure
for HBV, characterised by the loss of HBsAg, is currently a targeted
goal, most HBV-infected individuals require a lifelong suppressive
nucleos(t)ide analogue treatment regimen. Clinical outcomes with
long-term therapy are very good, leading to a significant reduction
in the development of chronic liver disease, stabilisation and even
regression of fibrosis, and a reduction in HCC risk.!

Several drugs have been approved for HBV treatment over
the past 20 years, including lamivudine, entecavir and tenofovir.
Tenofovir, constituted as tenofovir disoproxil fumarate (TDF) in a
300 mg tablet, is a first-line nucleos(t)ide analogue used to manage
chronic HBV." 1t is also active against HIV as a nucleoside reverse
transcriptase inhibitor and is a major constituent of combination
antiretroviral therapy (ART) regimens.®! The therapeutic value

of TDF is offset by its risk of bone and kidney toxicity. Chronic
kidney disease (CKD) is associated with both chronic HBV and
HIV infection.”) CKD prevalence in HIV has been reported at
6.4% in a meta-analysis, depending on the methods used to assess
renal function."” In HIV mono-infected patients, an ART regimen
can be adjusted for reductions in creatinine clearance. Lamivudine
dosing can be renally adjusted and abacavir substituted for TDE.
However, in patients with HBV mono-infection or HIV co-infection,
options are limited. Lamivudine resistance can develop, quite rapidly
in those with co-infection, with HBV virological breakthrough,
rising viral loads and risk of HBV flares and decompensation. For
those failing lamivudine, TDF prescription is necessary as it is the
only nucleoside reverse transcriptase inhibitor fully active against
lamivudine resistance. In patients who are HIV-HBV co-infected,
ART must include two drugs active against HBV, so TDF is combined
with either lamivudine or emtricitabine. First-line treatment for HBV
mono-infection is either TDF or entecavir. Management options
are therefore limited in patients with established CKD or those
who develop kidney injury on TDF-based therapy. Entecavir is an
alternative first-line option that may be dose-adjusted to kidney
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function, but its cost is prohibitive, as no generics are currently
available in SA.

Tenofovir alafenamide fumarate (TAF) is a US Food and Drug
Administration-approved prodrug of TDF that is well tolerated
and equally efficacious, with superior plasma stability.""! As such,
the delivery of the active metabolite, tenofovir diphosphate, to
hepatocytes is significantly more efficient, which facilitates a lower
daily dose (25 mg) of TAF necessary to achieve a therapeutic
concentration. Crucially, the reduction in systemic exposure
circumvents the potential kidney and bone toxicities observed with
TDF 300 mg daily dosing.!"” TAF is registered for use in patients with
a glomerular filtration rate 215 mL/min. Global HBV guidance now
recommends TAF over TDF in chronic HBV patients with or at risk
of kidney or bone disease.'*'¥ TAF (Vemlidy; Gilead Sciences) has
now been approved by the South African Health Products Regulatory
Authority (SAHPRA), but has not as yet been marketed." To date
it remains unavailable, but generic TAFE, as an interim measure, has
been obtained from India via a SAHPRA section 21 process.

Objectives

Local data assessing TAF in patients with established CKD are not yet
available. With the limited availability of TAF, we elected to review
our initial experience with its use.

Methods

Generic TAF (Tafnat; Natco Pharma, India), available at Groote
Schuur Hospital (GSH) in Cape Town since 2018 via a SAHPRA
section 21 certificate process, was used at a dose of 25 mg/d as a
substitute for TDF in HBV mono-infected or HBV-HIV co-infected
patients with impaired kidney function. Criteria for use were patients
with kidney impairment (estimated glomerular filtration rate (eGFR)
<50 mL/min), ineligible for either commencing or resuming TDEF,
or those with kidney impairment failing lamivudine for their HBV
management either alone or as part of ART. For HBV mono-infected
patients, TAF was used as monotherapy or added to lamivudine. For
those who were HIV-HBV co-infected, TAF was added to kidney
function-adjusted lamivudine plus either a non-nucleoside reverse
transcriptase inhibitor, a protease inhibitor or dolutegravir as per
standard ART guidelines in SA.

We retrospectively reviewed the records of patients who initiated
TAF. Demographic, biochemical, serological and virological (hepatitis
B e antigen (HBeAg) and HBV viral load (Xpert HBV Viral Load;
Cepheid)) data were captured at baseline and at 3, 6 and 12 months,
where available, after initiating TAE. The lower level of quantification
(LLoQ) of the HBV DNA platform, the Cobas Amplicor platform
(Roche AG, Switzerland), is <20 IU/mL. To maintain uniformity,
the eGFR was recorded for all participants using the laboratory-
generated eGFR of the Modification of Diet in Renal Disease
equation. Pill collection records from the GSH pharmacy were also
used to qualify patients for analysis based on their adherence to
therapy, and similarly to exclude non-adherent patients from the
analysis. Ethics approval was granted by the University of Cape Town
Human Research Ethics Committee (ref. no. HREC 141/2021).

Statistical analysis

For continuous variables, all values are expressed as means with
standard deviations or medians and interquartile ranges (IQRs)
for parametric and non-parametric data, respectively. Baseline
and on-treatment data are summarised using standard descriptive
characteristics. Where appropriate, differences between qualitative
parameters were evaluated using the Wilcoxon rank-sum test.

Statistical analysis was performed using Medcalc v19.5.3 (MedCalc
Software, Belgium).

Results

The baseline characteristics of 26 patients (median age 48 years) who
were included in the audit are detailed in Table 1. Most (73%; n=19)
were male. Almost one-third (27%) were HBeAg-positive. Just under
half (46%; n=12) were HIV co-infected, with a pre-TAF median
CD4 count of 286 cells/uL. Of the 12 HIV co-infected patients,
7 (58%) were switched to TAF from their existing ART regimens
with HIV viral loads less than the level of detection at the time of
switching. Seventy-three percent (n=19) were concomitantly also on
lamivudine - 53% (n=10/19) were HIV co-infected, and the other
47% (n=9/19) were HBV mono-infected and had failed lamivudine
monotherapy for chronic HBV treatment. The median duration of
treatment with TAF of the cohort was 13 months.

Table 2 shows that the median (IQR) baseline creatinine level was
180 (130 - 227) umol/L when patients initiated or were switched
to TAE At 12 months’ follow-up, creatinine significantly improved
on TAF (p=0.017). Similarly, eGFR improved significantly in the
first 12 months of follow-up (p=0.023). Serum ALT (p=0.012) and
aspartate aminotransferase (p=0.002) levels improved significantly on
TAF. These changes were paralleled by a decline in HBV DNA viral
load, with the median HBV viral load at 6 and 12 months declining
to low levels (Table 3). At 6 months, 58% of patients had HBV viral
loads less than the LLoQ; at 12 months 72% were below the LLoQ
(Fig. 1). The median (IQR) HBV viral load of those with detectable
HBV DNA and greater than the LLoQ at 6 and 12 months was 1 088
(270 - 1 x 10*) IU/mL and 126 (49 - 1 027) IU/mL, respectively. All
HIV viral loads were below the LLoQ at 6 and 12 months (data not
shown).

In retrospectively reviewing patient records, beyond 12 months
of follow-up, 3 deaths were noted - 2 patients with HIV-HBV
co-infection (one death due to advanced HIV and mycobacterial
infection and sepsis complicated by acute-on-chronic kidney disease,
and the second from high-grade B-cell lymphoma), and 1 patient
with HBV cirrhosis complicated by hepatopulmonary syndrome.
A single patient was noted to undergo HBsAg seroclearance at
24 months after initiating TAF.

Discussion

We present the first data from SA of our experience with a small
cohort of patients managed with TAF as part of their hepatitis B
or HBV/HIV co-infection treatment regimen. These patients all

Table 1. Baseline characteristics of patients included in the
study (N=26)

Age (years)
Mean (SD) 47.7 (12.6)
Median (IQR) 48 (39 - 51)
Male, n (%) 19 (73)
HBeAg-positive, n (%) 7 (27)
HIV co-infected, n (%) 12 (46)
CD4 at baseline (cells/uL)
Mean (SD) 332 (182)
Median (IQR) 286 (181 - 587)
Duration of treatment with TAF (months), 13 (9 - 15)
median (IQR)

SD = standard devation; IQR = interquartile range; HBeAg = hepatitis B e antigen;
TAF = tenofovir alafenamide fumarate.
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Table 2. Laboratory characteristics over the duration of follow-up

Laboratory characteristic Baseline (N=26) Month 3 Month 6 Month 12 p-value
Creatinine (umol/L), median (IQR) 180 (130 - 227) 132 (107 - 153) 124 (96 - 144) 122 (94 - 143) 0.017
eGFR (ml/min/1.73 m*), median (IQR) 42 (25-52) 47 (30 - 51) 49 (35 - 54) 51 (48 - 68) 0.023
ALT (U/L), median (IQR) 33 (18 - 52) 24 (19 - 36) 19 (14 - 25) 18 (15 - 24) 0.012
AST (U/L), median (IQR) 38 (27 - 55) 25 (20 - 42) 25 (20 - 31) 23 (19 - 28) 0.002
TBil (umol/L), median (IQR) 9 (5-15) 8(5-10) 9(4-11) 8(5-12) 0.75
IQR = interquartile range; eGFR = estimated glomerular filtration rate; ALT = alanine aminotransferase; AST = aspartate aminotransferase; TBil = total bilirubin.
Table 3. Hepatitis B virological changes over the duration of follow-up

Baseline (N=26) Month 6 Month 12
Hepatitis B viral load (IU/mL), median (IQR) 1.35 x 10* (517 - 6.23 x 107) <20 (20 - 270) <20 (<20 - 53)
HBV DNA viral load (log,, [U/mL), median (IQR) 4.04 (2.5-7.8) 1.3 (<1.3-1.7) <1.3

IQR = interquartile range; HBV = hepatitis B virus.

A

Median (IQR) hepatitis B
viral load 1 088
(270-1x10% IU/mL

B <LLoQ

Median (IQR) hepatitis B
viral load 126
(49-1027) IU/mL

>LLoQ

Fig. 1. Hepatitis B viral loads <LLoQ at 6 months (A) and 12 months (B). (LLoQ = lower limit of

quantification; IQR = interquartile range.)

had impaired kidney function, mandating
their consideration for a non-TDF-
based regimen. HIV-positive patients are
at risk of TDF-related kidney toxicity in
addition to HIV-associated and non-HIV-
associated kidney comorbidity."*!” TDF
renal toxicity is not infrequently encountered
in SA.'® Guidelines for TDF dosing in
renal impairment do exist and are based
on creatinine clearance."” However, owing
to resource constraints, we face the challenge
that patients with CKD may not necessarily
access kidney replacement therapy should
their kidney disease progress. Equally,
long-term lamivudine monotherapy is not
ideal in HBV mono-infection and is not
advised in HIV-HBV co-infection.

The development of TAF has been pro-
gressive, allowing for a therapeutic option
that avoids the potential kidney toxicity
risk. We have demonstrated that kidney
function in our cohort did not progress
or worsen — on the contrary, it improved
significantly. This finding is encouraging
and may reflect patients who were on TDF
with potential nephrotoxicity but switched
to TAF with a consequent improvement in
kidney function. It suggests that patients
tolerate TAF well despite initiating therapy
at a baseline of advanced CKD.
Unsurprisingly, HBV viral loads declined
on treatment, with most patients below
the LLoQ at 6 and 12 months. The slower
rate of HBV viral load decline in patients
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on tenofovir is well recognised. Given the
high barrier to resistance of tenofovir, this
fortunately does not influence the potential for
the development of resistance.”” Serum ALT,
as a surrogate of liver necro-inflammation,
significantly improved on TAFE. Equally, this
mirrored the decline in HBV viral load. A
feature noted with TAF in previous studies is
the more rapid normalisation of serum ALT
compared with TDE! Although we were not
comparing our cohort with TDF, we observed
significant serum ALT normalisation over
the 12-month follow-up period. We did not
observe any loss of HBsAg, reported in ~1%
of patients on TAE®!

Study limitations

Our study had limitations. It was a retro-
spective review on a small sample size, and
the only TAF discontinuations occurred in
3 patients beyond 12 months who died.
We also did not assess bone health in
terms of bone mineral density; our median
13-month follow-up period in this cohort
would have been too short to provide
thorough evaluation compared with larger,
multicentre TAF trials that have employed
12-month endpoints.®*?! In addition, given
the extent of CKD in our patients, renal
osteodystrophy may have made the benefits
of TAF difficult to assess given existing poor
baseline bone health.

Conclusions

TAF provides an advancement in the
management of hepatitis B and HIV, with
or without co-infection, notably in patients
with chronic kidney disease. In our initial
experience, albeit in a small cohort of
patients, we have demonstrated stabilisation
and improvement in kidney function
in those on TAE Similarly, hepatitis B and
HIV therapeutic response was excellent.



TAF represents a significant therapeutic advance in a subgroup of
patients who are difficult to manage.
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