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Review

Risks and benefits of oral HIV pre-exposure prophylaxis for

people with chronic hepatitis B

Amir M Mohareb, Joseph Larmarange, Arthur Y Kim, Patrick A Coffie, Menan Gérard Kouamé, Anders Boyd, Kenneth A Freedberg, Emily P Hyle

Individuals with chronic hepatitis B virus (HBV) infection who are at substantial risk of HIV acquisition benefit from
pre-exposure prophylaxis (PrEP) with tenofovir-based antiviral therapy. Considering that tenofovir potently inhibits
HBY, providing PrEP to individuals with HBV effectively results in treatment of their HBV infection. However, some
clinicians might be hesitant to initiate PrEP in people with chronic HBV due to unknown risks of HBV reactivation,
hepatitis, and acute liver failure during periods of antiviral cessation. Unfortunately, these knowledge gaps affect scale
up of PrEP among people with chronic HBV. Emerging data regarding the risks and benefits of antiviral cessation in
people with chronic HBV suggest that PrEP can be safely initiated despite the risks of non-adherence or discontinuation.
People with chronic HBV who stop PrEP should be closely monitored for HBV reactivation and hepatitis flares after

antiviral cessation.

Introduction
More than 250 million people live with chronic hepatitis B
virus (HBV) worldwide, and over 800000 people die from
HBV-related causes every year.” HBV is the world’s
leading cause of chronic liver disease, liver cancer, and
liver-related mortality.’ Because of shared routes of
transmission, key populations affected by HBV are also at
high risk of HIV infection: the prevalence of HBV among
people with HIV approaches 10% worldwide.* Co-infection
is also common in some HBV-endemic countries with
generalised HIV epidemics.* In Africa, where over
60 million people have chronic HBV, infection with
HBV most often occurs eatly in childhood.? In the WHO
Western Pacific region, perinatal transmission accounts
for the majority of chronic HBV cases.? In all parts of the
world, including Europe and the Americas, HBV is
prevalent in key populations, including men who have
sex with men, sex workers, and people who inject drugs.?
In the absence of effective therapy for HBV, people
with HBV who are co-infected with HIV will have
accelerated liver disease, higher rates of hepatocellular
carcinoma, and increased risk of all-cause mortality
compared with those who have HIV mono-infection.*®
Because greater HIV and HBV replication are associated
with higher mortality rates,/* the antiviral activity of
dually active antiretroviral therapy (ART), particularly
with tenofovir-based regimens, would be expected to
reduce mortality to similar rates as those seen in people
with HIV mono-infection. However, several studies show
that people with HIV and HBV co-infection have higher
mortality rates than people with HIV mono-infection,
even after immediate initiation of ART and adjustment
for HIV-related factors.”™ Even under ideal scenarios of
linkage to care and retention in care, people with HIV
and HBYV co-infection could have higher mortality rates
than people with HIV mono-infection.”” For these
reasons, preventing HIV in individuals with chronic
HBV infection is especially important to avoid the
harmful consequences of HIV and HBV co-infection.
There is an urgent need to scale up HIV prevention
strategies in people with chronic HBV. Since 2015, WHO
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has recommended oral tenofovir disoproxil fumarate-
based therapy (ie, tenofovir disoproxil fumarate and
emtricitabine) as an effective form of HIV pre-exposure
prophylaxis (PrEP).” Tenofovir disoproxil fumarate is
a potent inhibitor of HBV DNA replication; however,
because not all people with HBV require antiviral therapy,
PrEP initiation in people with HBV introduces additional
complexity in medical decision making. Although long-
term adherence to tenofovir disoproxil fumarate-based
therapy could improve control of HBV DNA replication
and minimise the risk of HIV infection,** abrupt
discontinuation of tenofovir disoproxil fumarate can
result in HBV DNA reactivation, which is associated with
hepatitis flares and acute liver failure.”* Clinical practice
guidelines on PrEP currently provide little direction on
when and how to safely use PrEP in people with HBV."
This knowledge gap affects key populations and people in
HBV-endemic countries, who are at higher risk of living
with chronic HBV yet have the greatest benefits to gain
from using tenofovir disoproxil fumarate-based therapy
as PrEP to prevent HIV acquisition.

Uncertainty regarding the safety of PrEP in people
with HBV and inconsistent antiviral use have probably
prevented broader PrEP scale up in this atrisk
population. There are currently widespread efforts to
scale up PrEP in Africa and Asia.”® For example, since
December, 2021, more than 1-2 million people have
initiated PrEP in more than 25 countries across Africa
(figure).® To scale up PrEP programmes for key
populations worldwide, an improved understanding is
needed regarding the risks and benefits of PrEP use in
people with chronic HBV who are not eligible for
antiviral treatment.

Epidemiology of HBV among people at risk

of HIV

HBYV is a highly transmissible virus, widely prevalent in
some regions and is the world’s leading cause of chronic
liver disease.’ Approximately a third of the global
population has been exposed to HBV, which is indicated by
a positive HBV core antibody. However, a smaller number
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Figure: Comparison of global HIV PrEP initiations and HBsAg prevalence, by country
(A) Countries with some form of PrEP programme as of March, 2022. Source: PrEP Watch (an initiative of AVAC: Global Advocacy for HIV Prevention). (B) Model-
estimated global prevalence of HBsAg by country in 2016.' HBsAg=hepatitis B surface antigen. PrEP=pre-exposure prophylaxis.

go on to have chronic HBV, which describes active or
persistent infection marked by a positive HBsAg.!

In sub-Saharan Africa, HBV is mainly transmitted
through perinatal transmission and horizontal trans-
mission.? The risk of HBV infection during adulthood
could be elevated for key populations in Africa.? In
endemic countries in the Western Pacific region, HBV is
commonly spread through perinatal transmission.*®
HBV is also spread via sexual exposures, needle sharing,
health-care exposures, occupational exposures, tattooing,
and piercing.? Some of these routes of transmission are
responsible for the high burden of HBV among key
populations. HBV prevalence among key populations in
Europe and the Americas could be declining with the
scale up of HBV vaccination. HBV prevalence among
men who have sex with men in Europe ranges from
0 to 17% depending on the population and year of

study.”* People who inject drugs also have a high risk of
HBYV infection, with prevalence estimates up to 20% in
some studies, and this prevalence is also dependent on
the population and the year of evaluation.®” HBV
prevalence varies in cohorts of sex workers, ranging from
0 to 6% depending on the setting.”* In these key
populations with HBV, the risk of HIV acquisition could
be raised, which makes PrEP use a potentially effective,
but underutilised, public health strategy.

Although HIV and HBV coinfection is prevalent
among key populations in North America and Europe,
HBV-endemic countries with generalised HIV epidemics
have a higher number of people with co-infection than
non-endemic countries.* The intersection between the
HIV and HBV epidemics is most pronounced in
sub-Saharan Africa and among key populations in Asia
and other HBV-endemic regions.** Most HBV infections
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in sub-Saharan Africa are acquired at birth or during
early childhood, whereas the mean age of HIV infection
in sub-Saharan Africa is 20-39 years.®* This difference
implies that most people who live with HIV and HBV
co-infection in sub-Saharan Africa typically have
pre-existing chronic HBV before HIV infection. Therefore,
strategies that aim to prevent HIV and HBV coinfection in
Africa might be best focused on preventing new HIV
infections among people living with chronic HBV. In this
setting, the potential for PrEP has not been fully harnessed
among people living with HBV.

Benefits and risks of PrEP in people with
chronic HBV
The efficacy of tenofovir disoproxil fumarate-based PrEP
for preventing HIV infections in people at high risk of
HIV acquisition has been shown in several large,
randomised controlled trials. People who take tenofovir
disoproxil fumarate and emtricitabine as HIV PrEP have
up to a 94% lower incidence of HIV acquisition than
people who do not take PrEP.**¥* Even when accounting
for modest adherence (eg, taking only 74% of prescribed
pills*), PrEP reduces HIV incidence and has been shown
to be cost-effective in a variety of settings, including for
men who have sex with men and women who are at high
risk of HIV infection in sub-Saharan Africa.** In
the USA, an uninterrupted daily regimen of antiviral
therapy (ie, continuous PrEP) is approved by the Food
and Drug Administration (FDA) and recommended by
the Centers for Disease Control and Prevention for
people at high risk of HIV acquisition.”

Tenofovir disoproxil fumarate and emitricitabine, which
is the most prescribed antiviral regimen for PrEP, potently
inhibits HBV DNA replication and functionally serves as

HBV treatment (although it is not FDA-approved as a
combination for HBV treatment). Most people with HBV
who are treated with tenofovir disoproxil fumarate or
tenofovir disoproxil fumarate and emtricitabine eventually
have undetectable amounts of HBV DNA. For people with
HBeAg—ie, people with an HBeAg-positive infection—
tenofovir disoproxil fumarate monotherapy results in a
mean reduction in HBV DNA of 3-16 log,, copies per mL
after only four weeks of therapy.* Maximum reductions in
HBYV DNA are typically seen after 18 months of therapy
(mean reduction of 6-31 log,, copies per mL).* For people
in HBeAg-negative phases of chronic HBV, maximum
effects of therapy are typically seen after 1 year of therapy,
by which time 93% of participants enrolled in clinical
trials have undetectable amounts of HBV DNA.*
Comparable treatment effects were found in real-world
studies of tenofovir disoproxil fumarate monotherapy in
people in the HBeAg-negative phases of chronic HBV in
Europe (after 1 year, 90% of people had undetectable
amounts of HBV DNA),” India (after 1year, 92% of people
had undetectable amounts of HBV DNA),* and Ethiopia
(after 1 year, 85% of people had undetectable amounts of
HBV DNA).”

Although tenofovir disoproxil fumarate-based therapy
is an effective first-line treatment for HBV, not everyone
with chronic HBV meets eligibility for treatment
according to current international treatment guidelines.
Treatment is reserved for people with elevated amounts of
HBV DNA and with evidence of hepatic inflammation.
Treatment is also prioritised for people who are at high
risk of having progressive liver fibrosis and of developing
hepatocellular carcinoma.”** Recommendations for HBV
treatment eligibility vary between different professional
society organisations (table 1) but are generally made on

European Association for the Study of
the Liver

American Association for the Study of
Liver Diseases

Asia-Pacific Association for the Study of
the Liver

HBeAg-positive

HBeAg-negative

HBeAg-positive

HBeAg-negative

Treatment initiation

Treatment cessation

Older than 30 years; family history of
hepatocellular carcinoma or cirrhosis; HBV
DNA >20000 IU/mL and ALT >2 times the
ULN

HBV DNA >2 000 IU/mL, ALT higher than
the ULN, and moderate fibrosis or
necroinflammation

Seroconversion to anti-HBeAg with normal
ALT and undetectable HBV DNA for more
than 12 months

Could be considered if HBVY DNA is
undetectable for more than 3 years

Older than 40 years; family history of
hepatocellular carcinoma or cirrhosis; HBV
DNA >20000 IU/mL and ALT >2 times the
ULN

HBV DNA >2000 IU/mL and ALT >2times
the ULN

Seroconversion to anti-HBeAg with normal
ALT and undetectable HBV DNA for more
than 12 months

Continue treatment indefinitely unless
there is a compelling rationale for
discontinuation

Older than 35 years; family history of
hepatocellular carcinoma or cirrhosis;

HBV DNA >20 000 IU/mL and ALT >2 times
the ULN; HBV DNA >20000 IU/mL, ALT
1-2 times the ULN, and moderate
inflammation or substantial fibrosis

HBV DNA >2000 IU/mL and ALT

>2 times the ULN; HBV DNA >2000 IU/mL
and ALT 1-2 times the ULN and moderate
inflammation or significant fibrosis

Seroconversion to anti-HBeAg and
undetectable HBV DNA for 12 months or
more, preferably 3 years

Undetectable HBV DNA on three occasions

6 months apart and treatment for 2 years
or more

Abbreviated considerations in treatment initiation and cessation are shown, and full guidelines should be consulted for more details **2*4°s* ALT=alanine aminotransferase.
HBV= hepatitis B virus. ULN=upper limit of normal.

Table 1: HBV treatment initiation and cessation recommendations from professional society organisations
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the basis of serial assessments of viral replication
(ie, HBV DNA), hepatic inflammation (ie, aminotrans-
ferase elevation), and the presence or risk of liver disease
(ie, fibrosis, older age, hepatocellular carcinoma, or
a family history of hepatocellular carcinoma). According
to these guidelines, an estimated 75-81% of people with
chronic HBV are not eligible for antiviral therapy.® Many
experts have called for expanding HBV treatment
eligibility, particularly because emerging data have shown
benefits of this treatment for select populations in the
so-called grey zone of treatment (ie, modestly elevated
HBV DNA without active liver disease or transaminitis)
and because population-level HBV elimination campaigns
gain momentum.**

Abrupt cessation of antiviral therapy in people with
chronic HBV has been associated with HBV DNA
reactivation (ie, an increase in HBV DNA by at least
2-00 log,, copies per mL from nadir while on treatment)
and hepatitis flares (ie, elevations in aminotransferase
enzymes).”* Some people can develop acute liver
failure.® Post-treatment laboratory monitoring in HBV
clinical trials of emtricitabine showed that up to
23% of people had aminotransferase levels of more than
five times the upper limit of normal (ULN) following
discontinuation of emtricitabine.” People with HBV
who initiate tenofovir disoproxil fumarate-based PrEP
but do not fully adhere to a continuous PrEP regimen
could be at risk of these HBV-related complications.
Furthermore, initiation of tenofovir disoproxil fumarate-
based PrEP could lead to the need for lifelong treatment
with antiviral therapy.® These early concerns probably
resulted in the exclusion of people with HBV infection
from most of the PrEP clinical trials.”#* For this reason,
PrEP guidelines recommend that people should first be
screened for evidence of HBV infection and that those
with HBV infection should be referred to a specialist
who can assess the risks and benefits of antiviral
treatment before starting PrEP."

Event-based PrEP (ie, PrEP on demand) refers to the
planned use of antivirals around the time of high-risk
exposures and is effective in populations who are at a
high risk of infection.” However, event-based PrEP
introduces additional uncertainties in people with
chronic HBV. People who have frequent short courses of
tenofovir disoproxil fumarate and emtricitabine might
not accrue the benefits of long-term antiviral therapy
(ie, HBV DNA suppression), and might still be at risk of
HBV reactivation during periods of drug cessation.

There is limited published experience evaluating the
risk of HBV reactivation in people with chronic HBV who
take PrEP. A phase 2 clinical trial of tenofovir disoproxil
fumarate as PrEP among women in sub-Saharan Africa
reported no cases of hepatitis flares in 23 participants
with HBsAg-positive serology who were followed up for
nearly 1 year.” Investigators from the FEM-PrEP study,
which evaluated tenofovir disoproxil fumarate and
emtricitabine as PrEP in sub-Saharan Africa, reported

one participant who was initially HBsAg-negative with
suspected resolved HBV infection (ie, anti-HBV surface
antibody positive without a history of vaccination) who
later developed HBV-related hepatitis with markedly
elevated aminotransferases during a period of tenofovir
disoproxil fumarate and emtricitabine withdrawal.
However, in the absence of HBV sequencing, the
investigators could not determine whether this participant
had HBV reactivation or reinfection.” Most subsequent
PrEP clinical trials implemented screening for HBsAg to
exclude potential participants with chronic HBV.

The Iniciativa Profilaxis Pre-Exposicién (iPrEx)
clinical trial, which randomly assigned once daily
tenofovir disoproxil fumarate and emtricitabine as PrEP
or a placebo to 2499 men who had sex with men, is
worthy of special consideration because it did not
explicitly exclude people with pre-existing HBV
infection.” In this trial, six participants with chronic
HBV were randomised to receive tenofovir disoproxil
fumarate and emtricitabine and had a period of
detectable drug concentrations followed by undetectable
drug concentrations, potentially from non-adherence.
Three of the six participants had HBV DNA reactivation
during suspected tenofovir disoproxil fumarate and
emtricitabine cessation, which was defined as amounts
of HBV DNA greater than 2-00 log,, copies per mL
above nadir while on treatment. Two of the people who
had HBV DNA reactivation had transient increases in
alanine aminotransferase (ALT) that were two to three
times the ULN. Although these people did not meet the
study definitions for hepatitis flares, it should be noted
that the iPrEx study excluded people with evidence of
liver dysfunction. By inadvertently excluding some
people at later stages of HBV infection, the study
probably put the population at lower risk of developing
symptomatic liver disease and acute liver failure in the
setting of reactivated hepatitis.

Another potential risk, although perhaps only
theoretical, of episodic exposure to tenofovir disoproxil
fumarate and emtricitabine is the potential for the
development of HBV drug resistance. Compared with
older nucleot(s)ide analogues used to treat HBV (ie,
lamivudine and adefovir), tenofovir has shown a higher
genetic barrier to resistance, and the clinical importance
of many resistance-associated mutations to tenofovir
remains controversial. It is exceedingly rare for
people on long-term tenofovir-based therapy for HBV to
have virological failure (ie, HBV DNA reactivation).”*
However, some resistance-associated mutations have
been identified, and cases of HBV DNA reactivation
have been reported in the literature.”* The potential for
the development of HBV resistance mutations to
tenofovir is low, but it could be higher with PrEP use
than with long-term HBV therapy because of the more
frequent episodic use expected in people who take PrEP.

The use of non-tenofovir-based regimens as PrEP
raises further complexity for HIV prevention among
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Benefits

Risks

Costs

Sustained use of tenofovir-based
PrEP in people with HBV

Improved long-term HBV control,
lower risk of liver-related
complications, and lower risk of
HIV infection

Cessation of tenofovir-based PrEP  Higher incidence of HBsAg loss
in people with HBV (ie, a functional cure of HBV)

Potentially lower likelihood of HBsAg
loss compared with people who are
untreated

HBV DNA reactivation, hepatitis flares,

acute liver failure, and risk of acquiring
HIV returns to baseline

Costs of tenofovir-based PrEP

Laboratory monitoring (eg, HBsAg, ALT,
HBV DNA), retreatment costs for those
who do not lose HBsAg (ie, tenofovir or

ALT=alanine aminotransferase. HBsAg=HBV surface antigen. HBV=hepatitis B virus. PrEP=pre-exposure prophylaxis.

tenofovir-based PrEP), and treatment
costs for those who have liver-related
complications

Table 2: Benefits and risks of tenofovir-based PrEP in people with HBV

people with HBV. Cabotegravir is a long-acting integrase
strand-transfer inhibitor that was shown to be superior to
daily oral tenofovir disoproxil fumarate and emtricitabine
in preventing HIV infection among people who were at
risk of not adhering to daily oral PrEP.” As cabotegravir
becomes more widely used for PrEP, clinicians might
favour this long-acting option over oral tenofovir
disoproxil fumarate and emtricitabine, particularly for
people with chronic HBV who have an elevated risk of
clinical hepatitis and acute liver failure following
cessation of antiviral therapy. However, long-term use of
oral tenofovir disoproxil fumarate and emtricitabine
could retain a niche for people with HBV because this
antiviral regimen will lead to control of HBV replication,
decreasing the risk of liver-related complications and
horizontal HBV transmission.

New insights from HBV treatment cessation

studies could guide PrEP use for people with HBV
Long-term use of oral PrEP has clear benefits for people
with chronic HBV who are at risk of HIV infection, but
PrEP cessation introduces the risks of HBV reactivation
and acute liver failure. These unknown risks are one
obstacle to scaling up PrEP for people with chronic HBV.
In the absence of high-quality data from PrEP clinical
trials and observational studies, clinicians could gain
new insights into the potential consequences of PrEP
cessation from the hepatology literature. An emerging
but contested area of HBV research relates to whether it
is safe—or even beneficial—to stop antiviral therapy in
people who achieve undetectable HBV DNA while on
treatment (table 2)."* The risks of continuing antiviral
therapy indefinitely in people with chronic HBV
infection include drug toxicity, non-adherence to therapy,
and the high costs to the person and health-care
system.**% However, cessation of antiviral therapy
introduces the risk of HBV DNA reactivation and
hepatitis flares, which are often asymptomatic and
would require close clinical monitoring to be detected.”
Some hepatitis flares are induced by the host response to
HBV infection (ie, host-dominating), which are effective
at ultimately clearing HBsAg and leading to a functional
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cure of chronic HBV.* In contrast, flares caused by liver
dysfunction from extensive viral replication (ie, virus-
dominating) do not clear HBsAg and result in elevations
of aminotransferases, hepatic necroinflammation, and
progressive liver disease.” Currently, clinicians cannot
predict whether a hepatitis flare following treatment
withdrawal will be host-dominating or virus-dominating.

There is no clear consensus in HBV clinical practice
guidelines on if, or when, to stop antiviral therapy (table 1),
although all practice guidelines recommend monitoring
people through an extended period (ie, at least 12 months)
of undetectable amounts of HBV DNA while on antiviral
therapy before considering treatment cessation.®#*
This uncertainty has motivated observational studies and
randomised controlled trials to investigate the effects of
HBYV treatment cessation.”* In a large observational study,
investigators in Taiwan found that 80% of 691 participants
who stopped antiviral therapy according to clinical society
guidelines had HBV DNA reactivation, 61% had HBV DNA
reactivation with a rise in ALT (of more than two times
the ULN), and 41% required retreatment with antiviral
therapy.* Investigators also found that 13% of people with
treatment cessation had HBsAg loss within 6 years. This
loss was higher than in historical on-treatment controls
(annual incidence: 1-78% per year for treatment cessation
versus 0-15% per year for treatment continuation).”
Systematic reviews of observational studies found similar
estimates for post-withdrawal HBV DNA reactivation and
hepatitis flares.®*

These observations motivated three clinical trials on
antiviral therapy cessation in people with HBeAg-negative
infection. In the FINITE study, 42 people with HBeAg-
negative infection and undetectable HBV DNA were
randomly assigned to treatment cessation or continuation
with strict monitoring and retreatment parameters.*® This
trial found a higher incidence of HBsAg loss in the
treatment cessation group than in the continuation group
after 144 weeks of observation without major adverse
events (19% vs 0%; p=0-02).* In the Toronto STOP study,
67 people with HBeAg-negative infection and undetectable
amounts of HBV DNA were randomly assigned 2:1 to
treatment cessation or continuation.® After 72 weeks,
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Potential research methods

Key epidemiological considerations

What is the incidence of acute liver failure among people
with HBV who initiate and stop PrEP?

observational cohort studies

What is the incidence of HBsAg loss among people who Randomised clinical trial
initiate PrEP compared with those who do not?

What is the risk of HBV resistance-associated mutations in
intermittent or event-based PrEP?

What is the cost-effectiveness of PrEP in people with HBV?

testing for resistance-associated mutations

HBV=hepatitis B virus. PrEP=pre-exposure prophylaxis.

Retrospective cohorts in PrEP clinics or prospective

Prospective observational study with surveillance genetic Uncertainty in determining the clinical significance of detected

Simulation modelling and cost-effectiveness analysis

Selection could bias estimates towards null; challenges in recruiting
patients without HBV-specific indications for treatment;
heterogeneous risk between those with and without detectable
HBV DNA; and large sample size potentially needed for outcome
ascertainment

Large sample size and long duration of follow-up potentially
needed for outcome ascertainment

mutations

Uncertainty about risk of HIV and acute liver failure following PrEP
withdrawal and person-level heterogeneity in duration of PrEP use
and risk of liver-related complications

Table 3: Research priorities regarding PrEP use in people with chronic HBV
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nearly all people who stopped therapy had HBV DNA
reactivation (HBV DNA >20 IU/mL in 98% of participants
in the treatment cessation group vs 9% in the treatment
continuation group; p<0.005), and many had hepatitis
flares (ALT rose above the ULN in 24[53%] of 45 participants
in the treatment cessation group vs four [18%] of
22 participants in the treatment continuation group;
p=0-01).” There was no statistically significant difference
in HBsAg loss (2% of participants in the treatment
cessation group vs 5% in the treatment continuation
group; p=1-0).” In the Stop-NUC trial, 158 people with
HBeAg-negative infection and undetectable HBV DNA
were randomly assigned to a treatment cessation group or
treatment continuation group.” In this trial, 22 (14%) of
the 158 participants re-initiated treatment, with one partici-
pant experiencing acute liver failure.” Meanwhile, 16 (10%)
of the 158 participants in the treatment cessation group
lost HBsAg after 96 weeks, and a low quantitative HBsAg
concentration (<1000 IU/mL) before treatment cessation
was predictive of HBsAg loss.®

Further research and longer follow-up durations are
needed to better understand the risks and benefits of
treatment cessation in people with HBV infection. The
RETRACT-B study, a multicentre observational cohort,
constitutes the largest study to date with 1552 participants
followed up for up to 4 years (median follow-up was
18 months). In this study, investigators found that 83% of
1552 participants had HBV DNA reactivation, 61% had
hepatitis flares with ALT higher than two times the ULN,
and 31% had hepatitis flares with ALT higher than five
times the ULN. Hepatic decompensation occurred in
19 (1%) participants and hepatocellular carcinoma
occurred in 14 (1%) participants during the follow-up
period. Death occurred in 7 (37%) of the 19 patients with
hepatic decompensation and 2 (14%) of the 14 patients
with hepatocellular carcinoma during the follow-up
period. The rate of HBsAg loss was approximately 3% per
year, and this was higher among people who were White
and who had lower quantitative concentrations of HBsAg
before treatment withdrawal.?

Recommendations to guide PrEP management
in people with HBV
The accumulation of observational and clinical trial data
regarding treatment cessation in people with HBV has
potential applications to PrEP. However, there are also
important differences between controlled treatment
cessation and inconsistent or short-term PrEP use
that restrict our ability to generalise these data (table 3).
In all studied cases of HBV treatment cessation,
participants were carefully selected and strictly monitored
for complications. All participants had an extended
period of observation with undetectable HBV DNA
concentrations before treatment cessation. In contrast,
some people seeking PrEP could present with elevated
HBV DNA and might not remain on PrEP long enough
to achieve undetectable HBV DNA. Such a scenario
raises the possibility that PrEP use among people with
elevated amounts of HBV DNA will result in more severe
episodes of reactivation and hepatitis flares than were
observed in the clinical studies summarised above. It is
unknown if such flares will also be accompanied with a
higher likelihood of acute liver failure or HBsAg
clearance. However, for people with inactive HBV
infection (ie, people with chronic HBeAg-negative
infection without indications for treatment), tenofovir
disoproxil fumarate and emtricitabine use could result in
lower rates of HBV DNA reactivation or hepatitis flares
because these people are being exposed to antiviral
treatment in a more quiescent disease state compared
with people in the clinical trials outlined above.
Furthermore, people often use PrEP during times of
high self-perceived HIV risk and stop PrEP when self-
perceived risk falls, which typically occurs on shorter time
intervals than those studied in HBV treatment cessation
studies.®” In many settings, additional challenges make
sustained PrEP use difficult, including resource scarcities,
unexpected shortages of drug supply, and perceived
stigma related to being at risk for HIV.® Concerns have
also been raised regarding PrEP expansion in countries
where people with chronic HBV have sub-optimal access
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to affordable HBV monitoring and treatment pro-
grammes. In these settings, there could be ethical
concerns about providing the same drug (ie, tenofovir
disoproxil fumarate) free of charge to people for the
purposes of HIV prevention but not for HBV treatment.”
One potential path forward is to integrate systems for
HBV screening, monitoring, and treatment within
nascent PrEP programmes in resource-limited settings,
particularly where the majority of people with HBV
remain undiagnosed and untreated.” Although many
components of HBV treatment (ie, HBV diagnostic
testing, tenofovir disoproxil fumarate-based therapy, and
services for adherence counselling) would be integral
parts of existing PrEP programmes, other components
(ie, HBV DNA monitoring, liver fibrosis screening, and
hepatocellular carcinoma screening) would need to be
incorporated so that HBV-focused care is also optimised.

With these differences in mind, HBV treatment
cessation studies provide important insights for PrEP
safety and patient selection (panel). Nearly all people
experience reactivation in HBV DNA following treatment
cessation after long-term suppression, and some of those
people go on to develop clinically apparent hepatitis flares.
Acute liver failure, although uncommon, does occur and
remains the most feared risk in people with HBV who are
being considered for PrEP. Acute liver failure is the major
risk that needs to be weighed against the benefits of
preventing HIV infection through PrEP. People with pre-
existing liver disease appear to be at highest risk for post-
cessation liver injury, and we expect this to be the case in
PrEP as well.® Demographic differences have also been
observed in post-cessation hepatitis flares, with higher risk
of flares in younger compared with older people and in
White compared with Asian people.® These observations
could be rooted in environmental, immunological, or
genotype-related differences in infection. People with low
concentrations of quantitative HBsAg before treatment
withdrawal are more likely to have HBsAg loss
(ie, functional cure of chronic HBV) with hepatitis flares
than people with high concentrations of quantitative
HBsAg before treatment withdrawal.

From these data, we recommend that all people
with HBV initiating tenofovir-based PrEP have close
follow-up and laboratory monitoring of HBV DNA,
aminotransferases, and selected HBV serologies. Because
of its dual benefits against HIV acquisition and liver-
related complications from HBYV, indefinite use of
tenofovir-containing PrEP should be considered in people
with chronic HBV mono-infection. People who lose
HBsAg or who have low concentrations of quantitative
HBsAg could be considered for PrEP cessation once the
benefits of HIV prevention are no longer indicated. In
cases where PrEP is known to be stopped, monitoring
practices could be tailored to the person’s risk of
reactivation and hepatitis. We recommend laboratory
testing of HBV DNA and aminotransferases at a minimum
frequency of once every 3 months for at least 1 year
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Panel: Estimated frequency of different events at
12 months post-antiviral cessation

+ Hepatitis B virus (HBV) DNA reactivation: 63-83%°¢’

+  Hepatitis flares: 35%°%

+ HBeAg reversion: 9%%4°

+  Acute liver failure: less than 1% (reporting bias due to
differing definitions of acute liver failure and low event
rates limit the precision of this point estimate)®4¢>

+  HBsA(g loss: 2-4%0¢4¢5¢7

following PrEP cessation. Unfortunately, some patients
who stop PrEP due to adherence challenges might also
experience barriers to engaging with post-cessation follow-
up for laboratory monitoring. An observational study in
a large PrEP clinic in North America found that only
46% of the PrEP users with documented HBV had any
follow-up HBV DNA monitoring.” In settings with scarce
availability of HBV DNA testing, people could still be
safely monitored through serial testing of amino-
transferases. In settings with no routine aminotransferase
monitoring available, PrEP initiation might still outweigh
the potential adverse effects of treatment cessation,
particularly if the risk of HIV infection is high. All people
with HBV who initiate PrEP should be counselled on the
risks of tenofovir disoproxil fumarate and emtricitabine
cessation, the need for close laboratory monitoring, and
the possibility of needing retreatment (which could be
lifelong), for HBV-specific indications if they do have
reactivation hepatitis.

Conclusion
PrEP scale up in HBV-endemic low-income and middle-
income countries and in key populations could markedly
decrease the number of people who become co-infected
with HIV and HBV.” PrEP availability also serves as
a unique opportunity to increase the number of people
with HBV who are evaluated for treatment. One current
challenge in the management of people with chronic
HBV is in the long-term retention in care and
monitoring of people with inactive disease or who are in
the so-called grey zone of treatment initiation.” These
people could greatly benefit from PrEP use if they can
be retained in care for laboratory monitoring while on
and off tenofovir disoproxil fumarate and emtricitabine
therapy. The risks of acute liver failure among people
with HBV who stop PrEP ultimately needs to be
weighed against the risks of HIV acquisition in this
population. Taken together, the dual benefits in HIV
prevention and HBV control make PrEP use with
tenofovir-based therapy (or HBV treatment expansion)
an attractive public health intervention that has been
underutilised to date.

The potent activity of tenofovir disoproxil fumarate
and emtricitabine in preventing HIV and treating HBV
presents an important opportunity to address both
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Search strategy and selection criteria

We searched PubMed, the Cochrane Database of Systematic
Reviews, and Google Scholar with the key term “hepatitis B”
combined with “pre-exposure prophylaxis,” “PrEP,”
“treatment withdrawal,” “antiviral cessation,” or “finite
treatment duration”. We included studies and grey literature
in English and French published from Jan 1, 2000, to

Oct 1, 2021. We excluded references on non-tenofovir-based
regimens for hepatitis B virus therapy or HIV pre-exposure
prophylaxis. The final reference list was generated on the
basis of relevance to this Review.

public health crises. Tenofovir-based PrEP minimises
the risk of HIV infection, but its benefits have not been
fully realised in people with chronic HBYV, at least
partially because of concerns about the risks of
HBV DNA reactivation and hepatitis flares following
cessation of antiviral therapy. Emerging data from the
hepatology literature provides insights to the risks and
benefits of antiviral cessation in people with HBV.
Although the HBV-specific benefits of initiating PrEP
could be greater in people with detectable HBV DNA
concentrations than those with undetectable concen-
trations, the risks of cessation could also be greater,
particularly with episodic use of PrEP without laboratory
monitoring. It is not possible to determine which people
with HBV DNA reactivation following antiviral cessation
will also have loss of HBsAg, but data from the ongoing
HBV treatment cessation studies could shed more light
on this phenomenon. Rigorous studies, including
clinical trials, observational studies, and modelling
research, are all needed to better weigh the risks and
benefits of PrEP in people with different stages of HBV
disease.
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