
Making Do With What We Have

After approval of a new class of drugs, such as
direct-acting antiviral (DAA) agents against hepati-

tis C virus (HCV), unanticipated effects are likely. In
2015, the first 2 cases of hepatitis B virus (HBV) reacti-
vation in patients receiving an all-oral DAA regimen for
HCV were published (1). In their Annals article, Bersoff-
Matcha and colleagues (2), from the U.S. Food and
Drug Administration (FDA), describe data submitted to
the FDA Adverse Event Reporting System (FAERS) on
29 patients receiving DAA-based HCV treatment who
had HBV reactivation (2). Eight of these patients were
hospitalized; 2 of them died, and 1 required liver trans-
plantation. The FDA found enough evidence that these
outcomes were associated with reactivated HBV in the
setting of HCV treatment that it required a “boxed
warning” on all DAA product labeling about the risk for
HBV reactivation (3). The article provides a detailed
view of the process involved in a postapproval drug
safety reporting system.

On the basis of the FAERS data, exactly which pa-
tients are at risk for HBV reactivation during and after
HCV treatment is unclear. One at-risk group is patients
with chronic HBV infection as indicated by a positive
result on hepatitis B surface antigen (HBsAg) testing.
According to 2 comprehensive surveys, the prevalence
of HBsAg in patients with active HCV infection (that is,
those with a detectable HCV RNA level) in the United
States is 3% to 5.8%, and an estimated 240 million peo-
ple worldwide have chronic HBV infection (4–6). In this
FDA report, only 17 of the 29 patients had HBsAg test
results reported, and 13 of those 17 (or 45% of the total
cohort) were known to have HBsAg positivity. Only 2 of
the 8 hospitalized patients had documented HBsAg
positivity. We know remarkably little about DAA treat-
ment of HCV infection in patients with HBV co-infection.
All the registration clinical trials of DAAs against HCV
excluded patients with HBsAg positivity. Only 1 report
was published of DAA treatment in patients with HBsAg
positivity; of the 8 patients in that study, 7 had increases
in HBV DNA levels during DAA treatment (although
none had clinical HBV flares) (7).

An equally problematic question is how much of an
HBV reactivation risk is posed for patients who have
been exposed to HBV and have negative HBsAg and
positive hepatitis B core antibody (HBcAb) test results
with or without positive hepatitis B surface antibody
(HBsAb) results. Worldwide, approximately 2 billion
people have been exposed to HBV, and a large overlap
exists between endemic HBV and HCV (6). In the
United States, the prevalence of HBcAb in patients with
active HCV infection in 2 comprehensive surveys was
62%, and in 1 cohort, 50% of the patients had isolated
HBcAb (with negative HBsAg and HBsAb test results)
(4, 5). In the cases reported to the FDA, isolated HBcAb
was detected in 3 patients, all of whom had undetect-
able HBV DNA levels before starting DAA treatment.

Two of the 3 patients were hospitalized after HBV reac-
tivation, 1 of whom required liver transplantation. Be-
cause FAERS and case reports do not have a denomi-
nator, how frequently reactivation occurs in patients
with HBsAg negativity and HBcAb positivity cannot be
determined. One post hoc analysis of 103 patients re-
ceiving DAA treatment who had serologic evidence of
HBV exposure showed that none had HBV reactivation
(8). Although a relatively infrequent adverse event likely
will go undetected in HCV clinical trials, it may occur
many times once a regimen has been used to treat hun-
dreds of thousands of patients, as in the case of poa-
stapproval DAAs.

The data reported to the FDA via FAERS frequently
have many gaps, as demonstrated in this report. These
data bear no resemblance to those of the clinical trials,
and the FDA has a difficult job in determining whether
a previously unrecognized safety event is occurring. In
addition, much of the data clinicians require to under-
stand an event's effect on clinical management are un-
available. The HCV guidelines of the American Associ-
ation for the Study of Liver Diseases and the Infectious
Diseases Society of America (AASLD-IDSA) now recom-
mend that patients receive testing for HBsAg, HBsAb,
and HBcAb before beginning HCV treatment (9). These
guidelines recommend that patients who have positive
results on HBsAg testing undergo a full evaluation of
their HBV status (including hepatitis B e antigen status
and HBV DNA levels). If a patient meets the criteria for
HBV treatment, he or she should receive it before be-
ginning HCV therapy. Otherwise, HBV DNA should be
monitored during HCV treatment; if, while receiving
HCV treatment, a patient meets criteria for HBV treat-
ment, it should be initiated. Only 2 of the 8 patients
reported as hospitalized had documented HBsAg pos-
itivity, and whether the AASLD-IDSA recommendations
would have prevented severe liver outcomes is unclear
from the FDA data. Also of concern is that for patients
with negative HBsAg test results who have been ex-
posed to HBV, AASLD-IDSA recommends that HBV re-
activation be considered “in the event of unexplained
increases in liver enzymes during and/or after comple-
tion of DAA therapy.” Because all-oral DAA regimens
have become more potent and easier to administer,
the trend has shifted from close laboratory monitoring;
therefore, future guidelines will have to reconcile these
FDA data with clinical practice.

The National Academies of Sciences, Engineering,
and Medicine recently released the second part of its
analysis on eliminating HBV and HCV in the United
States (10). One barrier it notes is the lack of specialist
providers in rural and other underserved communities,
underscoring the need to train primary care providers
and other nonspecialists in HCV care and treatment.
Mentorship to primary care colleagues embarking on
HCV treatment facilitates recognition of unexpected
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events, such as HBV reactivation, and helps fill gaps left
by summaries of FAERS and society guidelines. We are
part of a global medical community, and efforts to re-
port unexpected events may help patients around the
world. A key lesson is that no one pharmaceutical com-
pany will be able to address all clinically important
questions; therefore, continued funding for the FDA
and nonindustry clinical research is vital to help keep
our patients safe.
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