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Abstract

Reactivation of hepatitis B virus (HBV; RHBV) is a significant concern during immunosuppressive therapy,
as it can lead to severe hepatitis and liver failure. The article reports a case of RHBV during treatment with
guselkumab, an interleukin-23 inhibitor in a patient with inactive HBV infection and psoriasis. This report
highlights the importance of screening for HBV prior to immunosuppressive therapy and initiating
prophylactic therapy when necessary to prevent reactivation and its complications.
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Introduction

Hepatitis B virus (HBV) infection is a major global health concern, affecting an estimated 296 million people
worldwide with 1.5 million new infections each year, and it can lead to chronic liver disease, cirrhosis, and
hepatocellular carcinoma [1]. As eradicative therapy is not yet available [2-4], after infection, the virus can
persist in a latent or “inactive” state within liver cells, and many individuals with HBV infection remain
asymptomatic and may not be aware of their status [1]. Reactivation of HBV (RHBV) is defined as a sudden
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and rapid increase in HBV-DNA level by at least 100-fold in those with previously detectable HBV-DNA or
reappearance of HBV-DNA viremia in individuals who did not have viremia prior to the initiation of
immune suppressive or biological modifier therapy or cancer chemotherapy [3-6]. RHBV can occur during
periods of immunosuppression, such as during chemotherapy, or immunosuppressive therapies for
autoimmune or inflammatory diseases and after organ transplantation. This reactivation can lead to
significant complications, including severe hepatitis and liver failure [3, 5], and is therefore a significant
concern for patients undergoing immunosuppressive therapy of any kind. In addition to the health burden
of HBV, a significant financial burden is also associated with the disease and its complications, which may
require hospitalization and/or intensive care treatment [1, 5-7].

This report was prompted by a recently published study regarding the use of interleukin-23 (IL-23)
inhibitors in patients with inactive or chronic HBV or HCV infection and psoriasis [8]. In this instance, a
patient with RHBV occurring during immunosuppressive therapy with guselkumab for psoriasis is
discussed. This report is specifically focused on preventing and treating this potentially life-threatening
complication.

Moderate-to-severe psoriasis (typically defined as involvement of more than 5 to 10 percent of the
body surface area, or involvement of the face, palm, sole, or disease that is otherwise disabling) generally
requires phototherapy or systemic therapies such as retinoids, methotrexate, cyclosporine, apremilast, or
biologic immune modifying agents [9, 10]. Biologic agents as monotherapy or combined with other topical
or systemic medications have robust efficacy and a high benefit-to-risk ratio and are currently
recommended for the treatment of moderate-to-severe psoriasis in international guidelines [10-12].
Numerous factors and comorbidities influence the choice of treatment [13].

Biologic agents used in the treatment of psoriasis include the anti-tumor necrosis factor (TNF) agents,
the anti-IL-12/IL-23 antibody ustekinumab; the anti-IL-17 antibodies secukinumab and ixekizumab; the
anti-IL-17 receptor antibody brodalumab; and the anti-IL-23 antibodies guselkumab, tildrakizumab,
and risankizumab [9].

The IL-23 inhibitors are a class of biologics that specifically inhibit the p19 subunit of IL-23, thereby
also reducing the production of other pro-inflammatory cytokines like IL-17 and IL-22 [9].

Guselkumab is an IL-23 inhibitor administered subcutaneously and is approved for the treatment of
adult patients with moderate-to-severe plaque psoriasis in both the USA and the EU; it has a favourable
safety profile and long-term tolerability, as well as evidence of efficacy in patients with prior failure of other
biologics [14-19].

Case report

A 73-year-old lady with childhood-onset psoriasis was initially treated with high-dose steroids,
methotrexate for over 20 years; phototherapy, photochemotherapy, and cycles of cyclosporine were all
ultimately discontinued for inefficacy. Other comorbidities included obesity and a 40-g daily alcohol
consumption.

In 2013, her psoriasis was deemed eligible for treatment with TNFa inhibitor and during screening, she
was found to be hepatitis B core antibody (HBcAb)-positive and hepatitis B surface antibody (HBsAb)-
positive (the latter with a titer of 11 Ul/mL). Hepatitis B surface antigen (HBsAg) and HBV viral load were
undetectable. Liver tests and ultrasound scanning were normal. Access to information useful for
determining the source or exact time of infection was not available. Additionally, no symptoms or
laboratory findings compatible with acute hepatitis were detected.

From 2013 to 2019, the patient received anti-TNFa treatment (adalimumab) and many other biological
therapies for psoriasis (ustekinumab, secukinumab, apremilast, and ixekizumab), all eventually
discontinued for inefficacy.
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During each of the above therapeutic regimens, HBV serology (HBsAg negative, HBcAb and HBsAb
positive) remained reportedly unchanged. Liver tests were reportedly normal during all therapeutic
regimens above as well, and no prophylactic therapy for HBV was ever undertaken. Lastly, in May 2019, she
initiated guselkumab. During the first two years of guselkumab, liver tests remained normal.

Guselkumab was administered on November 6, 2021 as scheduled, followed by the prescription of a
ketogenic diet in the same month. Routine blood tests after two weeks showed raised transaminases (4-5
ULN), which worsened in the following 20 days, reaching > 20 ULN (Figure 1). For this reason, the patient
was then referred by her physicians for hepatological care to our Outpatient Liver Clinic.
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Figure 1. Liver biochemistry course before and during the antiviral treatment with tenofovir disoproxil fumarate (TDF). AST:
aspartate aminotransferase; ALT: alanine aminotransferase

At the time of her first visit to our clinic (November 20, 2021), the patient was asymptomatic.
Ultrasonography showed mild hepatomegaly and moderate steatosis. Virological tests (Figure 2) showed
positive HBsAg (4,704 Ul/mL), detectable HBV viral load (111.594 Ul/mL), and positive HBsAb (472 Ul/
mL), suggestive of RHBV possibly associated with HBsAg escape mutation. Analysis of the surface gene did
indeed reveal two escape mutations (P142ZL and G145R), not associated with drug resistance. HCV, HAV,
human immunodeficiency virus (HIV), and autoimmune screening were negative and the patient had
suspended all alcohol consumption a few months earlier.

While waiting for the results of the hepatitis B surface gene test, treatment with TDF was pre-
emptively initiated. A progressive reduction of transaminases and HBV viral load suppression was
observed in the following weeks.

The patient remained persistently asymptomatic during the whole monitoring period. By the time the
next scheduled administration of guselkumab was due (at the beginning of January 2022), liver enzymes
and HBV serology were down to normal values and the patient was on tenofovir. Therefore, it was not
deemed necessary to discontinue guselkumab administration, although the patient decided of her own will
to delay her next administration until May 2022.
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Figure 2. HBV-DNA, HBsAg, and HBsAb course before and during the antiviral treatment with TDF

Discussion

In short, we have reported on a case with latent HBV disease manifesting RHBV in the course of
immunosuppressive therapy with guselkumab for psoriasis.

[t is impossible to completely rule out that the ketogenic diet may have triggered an increase in liver
enzymes. However, such a major elevation and complete normalization of liver tests after antiviral therapy
strongly support the contention that RHBV was indeed the root cause of acute hepatitis in this patient.

Our bibliographic research (conducted using the keywords “guselkumab”, “psoriasis”, and “HBV” in
PubMed from 2012 to 2023) found only two other case reports further to the study by Messina et al. [8].
This represents scarce evidence of reactivation of major hepatitis viruses during IL-23 inhibitor therapy,
although few studies have been published so far on this relatively novel treatment strategy.

The first published report describes an HBsAg-negative 46-year-old man with HBsAb and HBcAb
positivity who was successfully treated with guselkumab [20]. No evidence of RHBV was registered after
1 year of treatment despite the fact that he was not submitted to prophylaxis for RHBV. Conversely, in the
report by Messina et al. [8], the patient had isolated HBcAb positivity but was treated with lamivudine to
prevent RHBV infection.

The second published case study reports on a 13-year-old girl with chronic HBV infection (HBsAg-
positive and HBV-DNA 3,400 IU/mL) treated with ustekinumab and guselkumab [21]. Also, this patient
received entecavir prophylaxis to prevent RHBV.

All three of these previously published cases differ from the one reported in this instance, as the first
was evaluated only one year after beginning therapy with guselkumab, while the remaining two were
subjected to drug prophylaxis to prevent the risk of viral reactivation [8, 20, 21].
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In conclusion, this case report suggests that when exposed to immune-suppressive treatment with
guselkumab, individuals with a previous HBV infection should be routinely surveilled with liver enzyme
and virological analyses aimed at early recognition and prompt treatment of RHBV.
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