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ABSTRACT

Despite the decreasingmorbidity associated with the human immunodeficiency virus (HIV), a large percentage of persons withHIV
have at least 1 drug resistancemutation. Ibalizumab, a recently approved drug, targetsmultidrug-resistantHIV.We present a case of
reactivation of hepatitis B after initiation of ibalizumab therapy.

INTRODUCTION

With the advent of antiretroviral therapy (ART), both the morbidity and mortality associated with the human immunodeficiency
virus (HIV) have declined. However, there remains a large percentage of persons with HIV who have at least 1 drug resistance
mutation.1 Because the virus is often not suppressed in this population, it is necessary to develop new drugs to target different viral
mechanisms.One of these drugs is ibalizumab, a recombinant humanized IgG4monoclonal antibody toCD4whichwas approved by
the Food andDrugAdministration in 2018.2 Although the drug has generally been deemed safe, we present the case of reactivation of
hepatitis B after its initiation.

CASE REPORT

A53-year-oldmanwithmultidrug-resistantHIV (diagnosed in 1985), latent tuberculosis, and previous exposure to hepatitis Bpresented
from the clinic with jaundice and elevated liver enzymes. The patient had been on several ART regimens. After years of suboptimal
adherence, he acquired resistance to all nucleoside reverse transcriptase inhibitors, most non-nucleoside reverse transcriptase inhibitors,
all protease inhibitors, several integrase strand transfer inhibitors, entry inhibitors, and to dual/mixed tropic virus (Figure 1).

One year before presentation, he had been initiated on a salvage regimen of ibalizumab infusions in combination with ritonavir-
boosted darunavir, dolutegravir, and doravirine, at which time his CD4 count was 88 cells/mL, with an HIV-1 ribonucleic acid
163,000 copies/mL.Within approximately 6 weeks, he achieved a CD4 295 cells/mL, with an HIV-1 ribonucleic acid 191 copies/mL,
reaching,20 copies/mL by month 6. His CD4 peaked at 324 cells/mL after 9 months. Concerning his hepatitis B history, serologies
checked in 2008 were consistent with previous hepatitis B virus (HBV) immunity (surface antigen [sAg] negative, surface antibody
positive, and core antibody positive). HBV serologies were not repeated since that time, given normal liver function tests and no new
exposures. Liver tests drawn 6 weeks before presentation were notable for slightly elevated aspartate aminotransferase (AST) of 60
and alanine aminotransferase (ALT) of 97, but were otherwise normal.

On presentation, scleral icterus and jaundice were noted on physical examination. Laboratory workup revealed AST 1,052 U/L, ALT
1,589U/L, alkaline phosphatase 182U/L, INR 1.4, bilirubin of 6.7mg/dL, a CD4 188 cells/mL, and anHIV viral load of 76 copies/mL.
An abdominal ultrasound demonstrated an unremarkable sonographic appearance of the liver. The patient reported no history of
significant alcohol use, new or over-the-counter medications, or sexual exposures. Autoimmune markers, hepatitis C viral load, and
hepatitis D antibody were negative. HBV serologies were drawn and were notable for sAg and core antibody (IgM) positivity with
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surface antibody negativity. An HBV viral load resulted at
6,963,119 IU/mL, consistent with reactivation of hepatitis B. He
was started on entecavir, and all ARTs were stopped. His liver
enzymes peakedwith anAST 2,014U/L, anALT 1,557U/L, and
a bilirubin 6.9 mg/dL.

One month after presentation, the patient was switched from
entecavir to combination emtricitabine/tenofovir alafenamide to
better treat bothhisHBVandHIV. Ibalizumabalongwithhis other
ARTs were recently readded as this was the only combination that
had been successful at suppressing his HIV. Presently, his HBV
viral load is 181 IU/mL, and his liver function has normalized.

DISCUSSION

We describe the case of reactivation of HBV after initiation of
ibalizumab, a drug with a unique mechanism of action for use in
patients with multidrug-resistant HIV. HIV typically enters the
host’s cell membrane in a multistep process. The virus contains
glycoprotein 120 (gp120) which binds to CD41 T-cell receptors
on the host cell and leads to a conformational change that then
allows gp120 to interact with host CCR5/CXCR4 coreceptors.
This interaction then leads to HIV fusion entry.3 Ibalizumab is
believed to inhibit the conformational changes in theCD4/gp120
complex that allows binding to CXCR4, thus inhibiting HIV
fusion entry.4 Notably, the CD4 T-cell receptor that is the target
of ibalizumab is believed to be distant from the binding site of
major histocompatibility complex class II molecules, thereby
supposedly preventing an major histocompatibility complex
II–mediated immune response after binding. This would imply
that it should not be immunosuppressive.5,6 In addition, ibali-
zumab is not believed to deplete CD41 T cells secondary to its

low affinity for C1q and for a cellular cytotoxic-dependent re-
sponse.7 These properties make it a very desirable drug.

In our patient, however, we believe that the introduction of
ibalizumab led to the reactivation ofHBV, despite the fact that it
should not suppress immunity. This could have happened by
several mechanisms. One is by immune reconstitution in-
flammatory syndrome, which has been previously described
with ART, including ibalizumab, when a patient presented with
progressive multifocal leukoencephalopathy.7 Immune re-
constitution inflammatory syndrome normally occurs around
the time of initiation of a drug, when a patient’s CD41 T-cell
count rises quickly, but it can also occur up to 2 years after an
offending medication is discontinued.8 Our patient’s immune
system had already reconstituted by the time of hepatitis flare,
but the possibility of immune reconstitution inflammatory
syndrome is still present. Second, patients with resolved HBV
infection could have occult infection with persistent viremia
despite the absence of circulatingHBsAg.9 Third, although very
rare, HBV superinfection with different HBV genotypes can
cause acute exacerbations in hepatitis B carriers.10

Finally, although seroconversion to positive HBsAg has not
been previously described with ibalizumab, there are other
monoclonal antibody class of drugs, including rituximab, obi-
nutuzumab, ocrelizumab, and brentuximab where there is a
well-documented risk of reactivation of hepatitis B.11 For these
reasons, patients who are HBsAg-negative and anti-HBc-
positive should be monitored for HBV reactivation during and
after completion of treatment with ibalizumab. Reactivation of
hepatitis B or any serious hepatic adverse event in the setting of
ibalizumab has not been previously reported. In drug trials with

Figure 1. Timeline from the patient’s diagnosis with human immunodeficiency virus to this day. *Resistancemutations: NRTIs (M41L, D67G,
L74V,M184V, L210W, T215Y, andK219N), NNRTIs (A98G, K103N, V108I, E138A, V179T, Y181C, and F227L), PIs (L10V, L24I, L33F, K43T,
I47V, G48V, I54L, Q58E, A71I, V82A, I84V, and L90M), integrase strand transfer inhibitors (Q148H G140S), acquired resistance to entry
inhibitors (enfuvirtide), Trofile phenotype5D/Mvirus. ALT, alanine aminotransferase; AST, aspartate aminotransferase; AZT, zidovudine; DdI,
didanosine; INR, international normalized ratio; LFTs, liver function tests.
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ibalizumab, liver enzyme elevations occurred in up to 25% of
patients, but these were usually mild or self-limited.12 Caution
should be exercised in prescribing ibalizumab in a patient with
previous hepatitis exposure without appropriate prophylaxis.
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