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Core Tip: Hepatitis B Virus (HBV) is a major public health challenge requiring an urgent response.
Patients with overt or occult HBV infection can undergo HBV reactivation (HBVr) in course of immu-
nosuppressive treatments, also used in rheumatologic, gastrointestinal, neurological and dermatological
settings and to treat Sars severe acute respiratory syndrome coronavirus 2 infection. The aim of the present
paper is to investigate the risk of HBVr in those not oncological settings in order to suggest strategies for
preventing and treating this occurrence. The occurrence of this challenging event can be reduced screening
the population eligible for immunosuppressant to assess the best strategies according to any virological
status.

Citation: Spera AM. Hepatitis B virus infection reactivation in patients under immunosuppressive therapies:
Pathogenesis, screening, prevention and treatment. World J Virol 2022; 11(5): 275-282

URL: https://www.wjgnet.com/2220-3249/full/v11/i5/275.htm

DOI: https://dx.doi.org/10.5501/wjv.v11.i5.275

INTRODUCTION

Hepatitis B Virus (HBV) is a major public health challenge requiring an urgent response. According to
the Global Hepatitis Report endorsed by World Health Organization (WHO) in 2017, the proportion of
children 5 years old become chronically infected felt to 1.3% in 2015, compared with 4.7% of the pre-
vaccine era, ranging 1980s to 2000s worldwide[1]. The spread of HBV vaccination during the childhood
reduced the incidence of new HBV infections and the related possible chronicity[1]. However, it is
estimated that about 3.5% of the global population (257 million people) in 2015 are affected by chronic
HBV infection, most of them born before the availability of HBV vaccination: 68% of them are localized
in Africa and in Western Pacific Region[1]. About 2.7 million of persons are co-infected with HBV, HDV
and HIV and, among those with hepatitis, the estimated cumulative 5 years incidence of progression is
estimated around 8%-20%[2] and 5%-15% of cirrhotic patients develop hepatocellular cancer (HCC)
during the lifetime[2].

HBYV belongs to the Hepadnaviridae family. It is a double stranded DNA virus with a lipoprotein
envelope and a high hepatic tropism. Its transmission happens through the vertical route or intra-family
contacts among infants and by sexual or parenteral contact. The first case is typical in regions with the
highest prevalence determining the high endemicity described in these areas and the associated high
rate of chronicization. The second case is common in regions with low prevalence among adults; ne-
vertheless, high Hepatitis B surface antigen (HBsAg) prevalence there, can be encountered among
immigrants from high HBV endemic area, People Who Inject Drugs (PWID), Men who have Sex with
Men and People Living With HIV[3]. After a possible acute phase, the natural history of HBV infection
can progress in chronicity, which consists of 5 phases, based on the HBeAg serostatus, the viral load, the
transaminases levels and the grading/staging of the liver disease[4-6]. During the first one, once known
as “immunotollerant phase” and currently named “HBeAg positive chronic infection”, the immune
response against the virus is limited or absent: Thus, there is a high viral replication with HBeAg
positivity, unchanged transaminases and liver parenchyma. The second phase, called “HBeAg positive
chronic hepatitis” is characterized by the production of active immune response of the host against viral
antigens, with a reduction of viral load and an increase of transaminase levels along with liver inflam-
mation. In case of immune response’s control of the infection, the infection moves to the third phase,
known as “HBeAg negative chronic infection” with HBeAg sero-clearance, low viral replication (HBV-
DNA < 2000 IU/mL), normalization of transaminase levels and mild liver inflammation. However,
severe liver inflammation and rapid progression of disease can still occurs, despite the presence of
HBeADb, in case of mutation of the pre-core or basal core promoter regions. The fourth phase is the
“HBeAg negative chronic hepatitis” one, with detectable anti HBe, moderate levels of serum HBV-DNA
and ALT with hepatic necroinflammation. The last phase is HBsAg negative phase, with serum negative
HBsAg and positive anti HBc with or without anti HBs. This phase is also called “occult hepatitis B
virus infection” (OBI) defined as the replication of competent HBV DNA in the liver and blood in the
absence of detectable HBsAg that contributes to the advancement of liver fibrosis and development of
HCC. Patients with overt or occult hepatitis B virus infection can undergo HBV reactivation (HBVr) in
course of immunosuppressive treatments. Apart from oncological and hematological diseases,
immunosuppressants are also used in rheumatologic, gastrointestinal, neurological and dermatological
settings, as well as to treat severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection.
The aim of the present paper is to investigate the risk of HBVr in those not oncological settings in order
to suggest strategies for preventing and treating this occurrence. HBVr can be defined as the novo
detection of HBV DNA or a > 10 fold increase in HBV DNA level compared to its baseline value in
HBsAg positive subject and seroreversion to HBsAg positive status in previously negative patients[7].
The viral genome can be detected as cccDNA in hepatocites. The HBVr following immunosuppressive
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treatments is commensurate to patient’s characteristics and the kind of immunosuppressive agent
employed. As regards as host characteristics, apart from the male gender[8], the old age[9] and any
underlying lymphoproliferative diseases[10], the serostatus during immunosuppression is crucial. In
fact, patients affected by chronic HBV infection have a greater risk of reactivation compared to those
with OBI. Moreover, the presence of anti HBs among HBsAg negative subjects, is related to a lower risk
of reactivation even in hematologic setting, according to Seto ef al[11]. Regarding immunosuppressant,
the risk of related HBVr can be classified as high, with frequency of reactivation > 10% without pro-
phylaxis[7]; medium, with frequency of reactivation 1%-10%[12] or low, with frequency of reactivation
<1%[13]. A high risk of reactivation is described with the administration of B cell depleting agents[14],
anthracycline derivatives[15] and corticosteroids at high dose, for treatments of more than 4 wk[7],
along with inhibitors of cytokine, integrin[16], tyrosine kinases[17] and JAK kinases inhibitors[18].

The risk of HBVr is related to the immune status of the patient and the baseline HBV infection
condition. The risk of developing HBVTr is quite low for HBsAg positive or negative patients under
csDMARDs and short low dose cortisone based therapy. The same risk is however higher for patients
under anti-TNFs and tyrosine kinase inhibitors: when in combination, the risk is the highest.

Here reported are the main studies about HBVr for patients with OBI and chronic HBV infection
affected by non-oncologic diseases eligible for immunosuppressive treatment.

RISK OF HBVR IN PATIENTS AFFECTED BY CORONAVIRUS DISEASE 2019

The ongoing SARS-CoV-2 pandemic, responsible for more than 50 million cases from 2020, still
represents a challenge for the scientific community, not only regarding its pathogenesis but mostly its
treatment. In fact, despite there is no available curative option yet, several immunosuppressive and
immunomodulating agents have been proposed for the treatment of coronavirus disease 2019 (COVID-
19) pneumonia in those last two years. Corticosteroids are currently recommended by the WHO for
severe COVID-19; other employed immunosuppressive agents are interleukin 6 inhibitors (such as
tocilizumab), JAK inhibitors (such as baricitinib, tofacitinib and ruxolitinib) associated with risk of HBVr
in other settings[19]. Apart from a couple of retrospective studies reporting HBVr among patients
receiving methylprednisolone[20] and tocilizumab[21], no data are already available in literature about
the risk of HBVr among patients with COVID-19 treated with immunosuppressants. The short duration
of immunosuppressive treatment in this specific setting probably limits the risk of HBVr. However, all
the patients with COVID-19 pneumonia eligible for corticosteroid or immunosuppressants are routinely
screened for HBV infection according to national and international guidelines to evaluate the risk of
HBVTr prior to prescribe those above mentioned drugs and start antiviral prophylaxis when needed.

HBVR IN RHEUMATOLOGIC SETTING

The spread of rheumatic diseases in Western Countries resulted in a greater interest of the scientific
community engaged in research of efficacious therapeutic options. Giving that recognize an
autoimmune pathogenesis, therapeutic committed strategies are based on immunosuppression and
include Corticosteroids, non-steroidal anti-inflammatory drugs (NSAIDs), analgesic drugs and disease-
modifying antirheumatic drugs (DMARDs) which can be divided into conventional synthetics
(csDMARDs) and biological drugs (b(DMARDs). The csDMARDs include leflunomide, azathioprine,
sulfasalazine, hydroxychloroquine; gold salts, methotrexate and minocycline[22]. The bDMARDs can be
instead divided into IL-1 inhibitors (canakinumab and anakinra), TNF inhibitors (infliximab,
adalimumab, etanercept, certolizumab and golimumab), inhibitors of IL-17 (ixekizumab and secu-
kinumab), IL-6 and IL-6R inhibitors (respectively, tocilizumab and sarilumab), IL-23 inhibitors
(guselkumab and ustekinumab), and JAK kinase inhibitors (peficitinib, tofacitinib, filgotinib,
upadacitinib and baricitinib) based on their mechanism of action[23,24].

HBVr is quite common among unvaccinated people with rheumatic diseases (RD); Canzoni ef al[25]
reports that 2% of this study population (292 patients) affected by RD had a prevalence of HBsAg
positivity and any kind of HBV infection markers retrieved in 24% of cases (70 patients): At least, 30% of
those tested positive patients were unaware of their condition[25]. Despite European Association for the
Study of Liver (EASL)[4] and AASLD[23] indication about HBV routine screening schedule before
starting immunosuppressive therapies, the coverage still appears inadequate as in 2015 Lin ef al[27]
demonstrated in a retrospective cross national comparison of hepatic testing in rheumatic arthritis (RA)
patients eligible to DMARD between the US and Taiwan[26]. The authors found that only 20.3% of
patients in the US and 24.5% of patients in Taiwan were tested for HBV infection[27]. Similar results
were found in Japan[28] where laboratory test for HBsAg, anti HBs and anti HBc were performed only
in 28.33%, 12.52% and 14.63% of patients with RA, at baseline[28]. The deleterious role of HBV infection
in recovery of patients with RA has been investigated by Chen et al[29]: Their case control study
evaluated 32 patients with RA and chronic HBV infection, eligible to glucocorticosteroids, DMARDs
and biologics. The study records, in a year, a worsening of hepatopathy of patients with chronic HBV
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infection under immunosuppressant with no antiviral intervention; moreover patients failed in
achieving the therapeutic target in 6 mo. HBVr was reported in 34% of patients at one year follow up.
Among those 32 studied patients, 14 were treated with prophylaxis with lamivudine, adefovir or
entecavir: 4 of them developed HBVr and 2 of them also a hepatitis flare. The remaining 18 patients
enrolled did not received antiviral prophylaxis and 7 of them experienced HBVr.

HBVR IN DERMATOLOGIC SETTING

cDMARDs such as acitretin, methotrexate and cyclosporin A along with bDMARDs including
etanercept, infliximab, golimumab, certolizumab, adalimumab and secukinumab are currently used in
several different dermatologic diseases, like psoriasis. The safety of those immunosuppressive drugs is
not properly investigated, since trials conceived to explore new efficient drugs barely involve HBV
patients. However, the reactivation risk of HBV in 14 (11 HBsAg positive, 3 HBsAg negative/HBcAb
positive) patients with psoriasis eligible for ustekinumab based therapy has been evaluated by Chiu et al
[30]. No reactivation was observed among all the HBsAg negative HBcAb positive patients, while HBVr
was registered among two of the HBsAg positive patients under ustekinumab not receiving prophylaxis
[30]. The incidence rate of annual HBVr was calculated by Ting et al[31] in a retrospective cohort study
including 54 inactive HBV carrier patients without prophylaxis and occult hepatitis B virus infection:
only 1.5% of OBI patients developed HBVr, while 17.4% of inactive HBV carriers experienced it, under
ustekinumab. According to the available evidence, HBsAg positive patients under immunosuppressive
drugs at moderate risk of HBVr should be prevented with antiviral based prophylaxis, while HBsAg
negative/HBcAD positive patients eligible for immunosuppressant should be close monitored in order
to prescribe pre-emptive therapy, when needed.

RISK OF HBVR IN GASTROENTEROLOGICAL SETTING

The use of immunosuppressants is often required for patients affected by autoimmune, inflammatory
gastroenterological disorders like Crohn disease and ulcerative colitis. The drug selected depends on the
disease severity and the relapsing or remitting cause of the inflammatory bowel disease (IBD). Corticost-
eroids, immunomodulatory agents (methotrexate, azathioprine, mercaptopurine), anti IL12/23 p40
antibodies, JAK inhibitors, anti-adhesion therapies and biological therapies such as TNF inhibitors are
widely used. Studies performed to evaluate the risk of HBVr in HBsAg positive patients with
gastroenteric diseases under immunosuppressive agents clearly demonstrated that the use of more than
two immunosuppressive agents is an independent predictor of HBVr[32]. A lower rate of reactivation
has been registered for patients treated with antiviral prophylaxis[33]. Few cases of HBVr have been
reported among HBsAg negative/ HBcAb positive patients with IBD under immunosuppressants[34-
37]. Thus, a complete serology for HBV is required in IBD patients to determine the active/inactive
carrier status of IBD patients eligible for immunosuppressants in order to determine whether to treat,
prescribe prophylaxis or monitor them, according to their HBV profile. HBsAg positive patients with
IBD should undergo prophylaxis with nucleotide or nucleoside analogues before starting moderate or
high doses steroids for more than 4 wk, anti TNF drugs, azathioprine or ustekinumab. This prophylaxis
should last for at least one year after discontinuing immunomodulants. No standardized approach
exists for HBsAg negative/HBcAD positive patients with IBD. In fact, while the American Gastroen-
terology Association recommends antiviral prophylaxis for this population under anti TNF or corticost-
eroids at moderate/high doses[38], the EASL and The European Crohn and Colitis Organization both
recommend close monitoring of this population and the use of antiviral agents only after detection of
HBV DNA viremia or seroreversion to HBsAg positivity[4,39].

HBVR RISK IN NEUROLOGICAL SETTING

Among neurodegenerative diseases requiring disease modifying drugs to be treated, multiple sclerosis
(MS) is one of the most frequent. MS causes chronic inflammation of the central nervous system,
demyelination and disability. Apart from glucocorticoids, widely used in the acute phase of MS, DMD
such as anti CD52 antibodies (alemtuzumab), anti CD20, a4b1 integrin inhibitor, sphingosine 1
phosphate inhibitors and its modulators (namely, fingolimod and siponimod), anti CD20 monoclonal
antibodies[40] are employed to treat MS. Since limited data concerning the risk of HBVr in neurological
setting are available from literature, there is no clear, definitive consensus on the best strategies to
prevent HBVr in subjects with neurologic diseases requiring immunosuppressive drugs[41]. However,
HBVTr in a patient with a story of HBV infection and no proper prohylaxis, under ocrelizumab treatment
for MS, has been reported by Ciardi et al[42], highlighting the need for antiviral prophylaxis in this
setting.
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Figure 1 Algorithm of hepatitis B virus reactivation diagnosis and management in patients eligible for immunosuppressant in non-
oncological setting. HBV: Hepatitis B virus; HBsAg: Hepatitis B surface antigen.
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PREVENTION AND TREATMENT OF HBVR

The risk of HBVr following immunosuppressive treatments depends mostly on type, duration and
intensity of the iatrogenic immunosuppression. It is necessary to modulate any kind of therapeutic
strategies to avoid HBVTr, according to the risk profile of reactivation itself. Close monitoring of liver
function test and qualitative/quantitative HBV DNA viral load is necessary at baseline, during and after
the discontinuation of immunosuppressive therapy, taking into account that HBVr can still occur after
the interruption of immunosuppressants. The management of HBVr in patients under immunosup-
pressant for non-oncological diseases depends, firstly, on HBsAg laboratory tests. In fact, in case of
HBsAg positive value, patients with chronic hepatitis must undergo treatments of HBV with high
genetic barrier nucleo(t)side analogues (entecavir, tenofovir, tenofovir alafenamide)[4,38,43-45], while
those with chronic infection must be considered for prophylaxis with lamivudine in case of undetectable
HBV DNA or in case of expected duration of prophylaxis less than 6 mo[38]. Otherwise, because of
emergence of resistance to lamivudine in patients requiring therapy for more than 6 mo long duration,
the above mentioned newer nucleoside agents can represent an effective option for antiviral prophylaxis
in this setting. In case of HBsAg negative and HBcAb positive laboratory test results, the HBV DNA
viral load can guide physicians in determining if the patient requires prophylaxis or clinical and
laboratory’s close monitoring, followed, where appropriate, by preemptive therapy[4,38]. In fact, in case
of HBV DNA positivity or in case of HBV DNA negativity occurred in patients under agents at
moderate or high risk of immunosuppression, or affected by liver cirrhosis, a trimestral monitoring of
HBsAg/HBsAb and HBV DNA is enough, and a preemptive therapy can be considered in case of
reactivation[4,38]. The prophylaxis must be started before the immunosuppressive regimen and
continued up to 12-18 mo after the end of the immunosuppressive treatment[38,46-48]. In Figure 1
briefly is summarized the algorithm of HBVr diagnosis and management in patients eligible for
immunosuppressant in non-oncological setting.
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CONCLUSION

The widespread use of immunosuppressive and immunomodulant therapies in non-oncological setting
highlighted the risk of HBVr in patients with overt or occult hepatitis B virus infection. The occurrence
of this challenging event can be reduced screening the population eligible for immunosuppressant to
assess the best strategies according to any virological status. Further prospective studies are needed to
increase data on the risk of HBVr related to newer immunomodulant agents employed in non-
oncological setting, in order to better prevent and treat HBVr recurrence.
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