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ABSTRACT

Hepatitis B virus (HBV) reactivation can occur with the use of immunosuppressive therapy used to treat autoimmune conditions,
such as rheumatoid arthritis. Janus kinase inhibitors, such as upadacitinib, have been approved for the treatment of rheumatoid
arthritis. This is the first case report of a patient who used upadacitinib without antiviral prophylaxis against HBV and developed
HBV reactivation, leading to fulminant hepatic failure necessitating emergent liver transplantation.
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INTRODUCTION

The dynamic stages of chronic hepatitis B infection are affected by interaction between the hepatitis B virus (HBV) and host immune
system.1 Host immune response, comprising of B and T cells, is responsible for controlling active viral replication. However, achieving
true sterile cure from HBV infection is usually impossible, despite appropriate seroconversion of HBV E-antigen (HBeAg) or HBV
surface antigen (HBsAg).With current therapeutic approaches, functional cure is the goal, which means undetectable hepatitis B viral
load in serum and absence of liver injury based on biochemical or histological assessment. Even when HBV is undetected in serum,
covalently closed circular DNA belonging to HBV still survives inside nuclei of hepatocytes. In addition, HBV can replicate inside
hepatocytes at a level undetectable by serological testing.2,3 Clinical settings that can suppress the host immune system are associated
with risk of hepatitis B reactivation (HBVr) manifesting as rebound of HBV DNA in serum and HBsAg seroreversion.4

HBVr was first associated with anticancer therapy.5 There has been an increase in documented cases of HBVr with newer immu-
nosuppressive regimens. In patients receiving immunosuppressive therapies associated with rheumatoid conditions, HBVr in
HBsAg-positive and hepatitis B core antibody (HBcAb)-positive patients has been reported to be 12.3%,whereas it is 1.7% inHBsAg-
negative and HBcAb-positive patients.6

Three Janus kinase (JAK) inhibitors, including tofacitinib, baricitinib, and upadacitinib, have been approved for treatment of
rheumatoid arthritis (RA).7 Our case discusses a patient who received upadacitinib as therapy for RA and developed HBVr in the
absence of antiviral prophylaxis.

CASE REPORT

We present a case of a 55-year-old Asian woman with medical history significant for RA and immune-controlled HBeAg-negative
chronic HBV infection. She was diagnosed with HBV infection at age 27 years and never required treatment, given persistently
normal alanine aminotransferase (ALT) levels and biochemical fibrosis scores. Her previous medications for RA were hydroxy-
chloroquine, methotrexate, and tofacitinib. Five months before the current presentation, she was started on upadacitinib. She
presented to an outside hospital with 1-week history of right upper-quadrant pain, nausea, and vomiting. Her total bilirubin (TB)
level was 4.7mg/dL, (ALT 1,015U/L, international normalized ratio (INR) 1.60, andHBVDNA. 1,000,000,000 IU/mL.Hence, she
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was diagnosed with HBVr, and tenofovir alafenamide was ini-
tiated on discharge. A day after discharge, she had further
worsening of hepatic parameters (ALT 1,501 U/L and total
bilirubin (TB) 6.8 mg/dL) after which she was referred to our
liver transplant center.

On presentation to our emergency department, she had an
unremarkable physical examination other than jaundice.
Bloodwork was significant for INR 2.0, ALT 1,636 U/L, and TB
7.2mg/dL. Serological bloodwork showed reactiveHBsAg, total
HBcAb, andHBeAb, whereas HbcAb IgM,HBeAg, andHBsAb
were negative. Other relevant causes of acute hepatitis were
ruled out. Abdomen magnetic resonance imaging was signifi-
cant for slightly nodular contour of the liver, suggestive of cir-
rhosis but without signs of portal hypertension. She was again
diagnosed with acute severe hepatitis B flare-up in the setting of
immunosuppression from upadacitinib but with underlying
possible cirrhosis. HerModel for End-Stage Liver Disease score
rapidly progressed to 37 with INR reaching 6.0 in 1 day.
Emergent liver transplant evaluation was initiated because of
concern for fulminant hepatic failure, and she was listed for
a liver transplant within 48 hours of presentation.

Figure 1 depicts patient’s aminotransferases and bilirubin levels
during this period. On day 5 of presentation, she underwent
orthotopic liver transplantation. Her explant pathology con-
firmed HBVr-related fulminant hepatitis with 80%–90% pa-
renchymal collapse with no evidence of cirrhosis (Figure 2). Her
post-transplant course was unremarkable, and she was treated

with tenofovir alafenamide. Tenofovir alafenamide was chosen
over tenofovir disoproxil fumarate because of a better bone and
renal safety profile. She also received HBV immunoglobulin for
6months tomaintain adequateHBsAb titer per center protocol.

DISCUSSION

HBVr initiates with viral replication after exposure to immu-
nosuppressive therapy. As per American Association for the
Study of Liver Disease 2018 Hepatitis B guidance report, the
criteria for HBVr include rise in HBV DNA from baseline and
HBsAg seroreversion, that is, from HBsAg-negative to HBsAg-
positive status.6 Anti-HBV therapy or cessation of immuno-
suppressive therapy can lead to improvement. However, some
patients may develop injury and subsequent liver failure. The
mortality rate associated with liver failure is high, and patients
can end up requiring evaluation for liver transplantation.

Upadacitinib is a selective JAK 1 inhibitor, affecting the in-
terleukin 6 and interferon (IFN) g-related signaling, and is used
in the treatment of several autoimmune disorders. IFN-a/b and
IFN-g are involved in antiviral responses, which are mediated
by JAK1-tyrosine kinase 2 and JAK1-JAK-2 complexes, re-
spectively.8,9 JAK inhibitors can thus impair the effect of IFN on
viral replication. They also blunt T cell–based cell-mediated
immunity by suppressing production of proinflammatory
cytokines.10 Furthermore, JAK inhibitors negatively impact
function and migration of dendritic cells contributing to
HBVr.9,10

Figure 1. Patient’s aminotransferases and bilirubin levels.
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A meta-analysis involving patients with RA receiving disease-
modifying antirheumatic drugs who were HBsAg-negative and
HBcAb-positive was found to have a 1.0% pooled reactivation
rate with JAK inhibitors.11 A retrospective cohort study of
patients receiving tofacitinib was able to show that 2 of the
6 HBsAg-positive patients developed HBVr.12 HBVr with rux-
olitinib use has also been documented.13–15 US Food and Drug
AdministrationAdverse Event Reporting System shows a total of
41 cases of HBVr from JAK inhibitors, with 2 patients receiving
upadacitinib.16Nocase report ofupadacitinib-inducedHBVrhas
been published to date, however, to the best of our knowledge.

Biologic agents are being widely used in various autoimmune
conditions and malignancies.17 Careful assessment of the risk of
HBVr is crucial inpatients receiving these agentswith underlying
chronic HBV infection. In patients at high risk of HBVr, in-
stitution of timely antiviral prophylaxis can significantly reduce
the risk of HBVr and prevent associated morbidity or mortality.
Patients not on prophylaxis for HBV infection may need to be
monitored for HBVr based on their risk profile.
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