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Abstract

Background and Aim To investigate the risk of hepatitis B virus reactivation in patients undergoing long-term tocilizumab
therapy for rheumatoid arthritis.

Method From January 2011 through August 2019, a total of 97 patients were enrolled in this retrospective study. Clinical
data, comedications, and the occurrence of HBV reactivation were recorded.

Results Seven patients were HBsAg+ (7.2%), 64 were HBsAg—/HBcAb+ (65.9%), and 26 were HBsAg—/HBcAb— (26.8%).
The median disease follow-up time was 9 years. TCZ was administered for a median of 29 months. Four patients (4.1%)
experienced HBV reactivation after tocilizumab therapy. Of the 7 HBsAg+ patients, 4 received antiviral prophylaxis and
had no HBV reactivation; the remaining 3 patients did not receive antiviral prophylaxis, and all 3 (100%) experienced HBV
reactivation and hepatitis flare-up. Hyperbilirubinemia occurred in 2 of these 3 patients, with mild prothrombin time prolon-
gation in one. After salvage entecavir treatment, all patients had a favorable outcome. Of the 64 HBsAg—/HBcAb+ patients,
only one became positive for serum HBV DNA (2.5 x 107 TU/mL) after 18 months of tocilizumab treatment (1.6%; 1/64).
This patient was immediately treated with entecavir, which prevented hepatitis flare-up.

Conclusions Tocilizumab is widely used in treating rheumatoid arthritis and has the potential to reduce the mortality rate
among severe COVID-19 patients. However, HBV reactivation needs to be considered. HBsAg+ patients have a high risk of
HBYV reactivation, which could be prevented by antiviral prophylaxis. Although the risk of reactivation is low in HBsAg—/
HBcAb+ patients, strict monitoring is necessary.
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Introduction

The risk of hepatitis B virus (HBV) reactivation during
immunosuppressive therapy in patients with chronic or
occult HBV infection is increasingly recognized in dif-
ferent disciplines of medicine, including rheumatology
[1, 2]. The consequences of HBV reactivation during
immunosuppressive therapy range from an asymptomatic
increase in serum HBV DNA levels to fatal hepatic fail-
ure [3]. In rheumatoid arthritis (RA), HBV can be reac-
tivated by changes in the disease course and by drug use
[4-7]. Inflammatory arthritis patients receiving biological
disease-modifying antirheumatic drugs (-[DMARDs) are
thought to have a moderate risk (1-10%) of HBV reactiva-
tion [7]. A previous study reported that without antiviral
prophylaxis, HBV reactivation occurs in 62.5% of HBV
carriers and 25% of patients with occult HBV infection
undergoing treatment with tumor necrosis factor (TNF)-
alpha blockers [8].

Tocilizumab (TCZ), a humanized monoclonal anti-
body that selectively neutralizes both the soluble and
membrane-bound forms of interleukin (IL)-6 receptor, is
a developed biological agent that effectively alleviates RA
disease symptoms. Recently, tocilizumab has been applied
in patients with severe COVID-19 to reduce the cytokine
storm and has the potential to reduce the mortality rate
[9, 10]. However, the risk of HBV reactivation needs to
be considered. Several studies have revealed that IL-6
could suppress HBV replication and mediate HBV entry
into hepatocytes [11, 12]. Nonparenchymal liver cells,
most likely Kupffer cells, recognize HBV patterns and
induce the IL-6-mediated block of HBV replication at the
transcriptional level [13]. IL-6 inhibits HBV replication
through a moderate reduction in viral transcripts, similar
to IL-4 and transforming growth factor -f1, and a more
dramatic reduction in viral genome-containing nucleocap-
sids, similar to interferon [14]. In addition, the accumu-
lation of HBV covalently closed circular DNA could be
blocked by IL-6 [14]. Therefore, biological agents that
therapeutically decrease IL-6 levels, such as tocilizumab,
may present a risk of HBV reactivation.

Current treatment guidelines suggest that antiviral
prophylaxis should be initiated before immunosuppres-
sive or cytotoxic therapy in HBV surface antigen-positive
(HBsAg+) patients [7, 15, 16]. However, determining the
risk of TCZ-induced HBV reactivation is difficult due to
a lack of prospective controlled studies. Studies investi-
gating the risk of HBV reactivation in HBsAg+ patients
receiving TCZ have demonstrated controversial results
[17-20]. The reactivation rate ranged from 0 to 60% in
HBsAg+ patients who underwent TCZ without antiviral
prophylaxis [17-19], and in one case, the patient even

required liver transplantation due to hepatic failure [21].
For HBsAg—/HBV core antibody-positive (HBcAb+)
patients, the HBV reactivation rate is also inconsistent [19,
22-27], and HBV reactivation always presents with virus
reappearance and fluctuation [28-31]. These controversial
results have increased the interest in studying the HBVr
risk of TCZ.

The aim of this retrospective, real-world study was to
determine the risk of HBV reactivation with long-term TCZ
therapy for RA patients in our hospital.

Methods
Patients

We retrospectively reviewed the medical records of RA
patients who had received TCZ therapy between January
2011 and August 2019 at Dalin Tzu Chi Hospital. The inclu-
sion criteria were as follows: (1) fulfilled the RA classifi-
cation criteria [32, 33]; (2) available HBsAg and HBcAb
status at diagnosis; and (3) treated with TCZ for at least
3 months. Patients were excluded if they were <20 years of
age or lacked the required data. In accordance with inter-
national guidelines, TCZ was administered at the standard
intravenous dose of 4-8 mg/kg every 4 weeks or subcutane-
ous dosage of 162 mg every 1-2 weeks [34].

Follow-Up of the Study Population

Medical records were reviewed retrospectively. Baseline
characteristics included serum markers of HBV [HBsAg,
HBCcAD, hepatitis B surface antibody (HBsAb), and HBV
DNA], anti-hepatitis C virus antibody (anti-HCV), liver
biochemical parameters [serum aspartate aminotrans-
ferase (AST); alanine aminotransferase (ALT)], comorbidi-
ties, comedications, and the occurrence of HBV reactiva-
tion. Patients were monitored for ALT/AST levels every
3 months, and HBsAg and HBV DNA tests were performed
whenever clinically indicated. Detailed medical records were
collected, including immunological profiles, TCZ course,
previous and concomitant DMARD therapy, and corticos-
teroid therapy.

Assessment of HBV Reactivation and Hepatitis
Flare-Up

The primary endpoint of this study was HBV reactivation.
For HBsAg+ patients, HBV reactivation was defined as (1)
an increase in HBV DNA > 2 log,, over that of baseline,(2)
HBV DNA >3 log,, in a patient with previously undetect-
able level, or (3) an absolute level of HBV DNA >4 log,, if
baseline level was unavailable [15]. A change in the HBV
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DNA titer from negative to positive or HBsAg seroreversion
(HBsAg reappearance) was defined in HBsAg—/HBcAb+
[15]. Hepatitis flare-up was defined as an ALT level elevated
at least 3 times that of baseline and > 100 U/L [15].

Statistical Analysis

The data were analyzed using SPSS 19.0 for Windows
(SPSS, Inc., Chicago, IL, USA). Categorical variables are
presented as counts and percentages, and continuous vari-
ables are presented as the median value and range.

Results
General Characteristics of the Study Subjects

The enrolled patient distribution is illustrated in Fig. 1. Of
the initial 134 RA patients receiving TCZ, 97 remained
after the exclusion of patients with missing data regarding
the HBsAg or HBcAb status (n=25) or those who received
TCZ for less than 3 months (n=12). Of the included 97
patients, 7 were HBsAg+ (7/97, 7.2%), and 90 were
HBsAg—(90/97, 92.8%). Of the HBsAg— patients, 64 were
HBsAg—/HBcAb+ , and 26 were HBsAg—/HBcAb—. Four
patients (4/97) experienced HBV reactivation during TCZ
treatment. The HBV reactivation rate was 5.6% (4/71) in the
patients with a chronic or resolved HBV infection.

The clinical, serological, and virologic characteristics
and therapeutic regimens of the patient cohort are shown in
Table 1. The median age was 64 years (range, 38—87), and
75 (77%) were female. The median disease follow-up time
was 9 years (range, 1-18 years). TCZ was administered for
a median of 29 months (range, 3-91) in combination with
methotrexate (71 patients, 73%) or a low dose of glucocor-
ticoids (90 patients, 94%). Seventy-one (73%) patients had
a history of other bDMARD treatments. Most patients had
previously received adalimumab (45 patients; 46%) or rituxi-
mab (25 patients; 26%).

Clinical Features of HBsAg+ Patients with HBV
Reactivation

The general characteristics of the HBsAg+ patients are
shown in Table 1. Four patients (57.1%) received antiviral
prophylaxis, and none experienced HBV reactivation or
hepatitis flare-up among the 4 HBsAg+ patients. In con-
trast, HBV reactivation and hepatitis flare-up were noted
in all 3 patients without antiviral prophylaxis (Fig. 1).
Clinical data for the patients with HBV reactivation are
shown in Table 2. All were female (median age, 77 years;
range, 56—78 years), and the median time to reactiva-
tion from the initiation of TCZ treatment was 6 months
(range, 5—-8 months). Hyperbilirubinemia was noted in 2
of the 3 patients, and a mildly prolonged prothrombin time
was observed in one patient. No acute liver decompen-
sation (i.e., ascites, hepatic encephalopathy, hepatorenal

Fig. 1 Flow diagram of study
cohort characteristics. The
flowchart shows the hepatitis B
virus (HBV) infection serostatus

From January 2011 and August 2019
at the Dalin Tzu Chi Hospital
Total 134 RA patient underwent Tocilizumab therapy

distribution at baseline and the
occurrence of HBV reactivation
in rheumatoid arthritis (RA)
patients treated with tocili-
zumab. Abbreviations: HBsAg,

Excluded (n=37)
HBsAg or HBcAb data not available (n=25)
Receiving Tocilizumab less than 3 months (n=12)

HBYV surface antigen; HBcAb,
HBYV core antibody

Total 97 patients were finally included in this study

1

HBsAg (+) HBsAg (-)
n=7 (7.2%) n=90 (92.8%)
I
I ]
HBCcADb (+) HBCAD (-)
n=64 (65.9%) n=26 (26.8%)
With antiviral Without antiviral
prophylaxis prophylaxis
n=4 n=3

HBYV reactivation
n=3 (100%)

HBYV reactivation
n=1(1.6%)

@ Springer



Digestive Diseases and Sciences (2021) 66:4026-4034

4029

Table 1 Baseline patient characteristics

All HBsAg+ HBsAg—/HBcAb+
(N=97) (N=7) (N=64)
Age (years)® 64 (38-87) 65 (56-78) 67 (38-87)
Sex, female 71 (%) 75 (77%) 5 (71%) 49 (77%)
Follow-up time (years)® 9 (1-18) 9 (2-14) 9 (1-18)
Duration of TCZ therapy (months)? 29 (3-91) 16 (4-66) 26 (3-84)
Anti-HCV (+), 1 (%) 14 (14%) 1 (14%) 11 (17%)
RF (IU/ml) 505 (10-6710) 131 (10.4-430) 529 (10-6710)
Anti-CCP (EliA U/ml) 74 (0.3-448) 98 (0.3-340) 72 (0.3-448)
IgG (mg/dL) 1578 (664-2640) 1754 (1210-2240) 1561 (664-2640)
Antirheumatic therapies before TCZ use, n (%)
sDMARDs
Methotrexate 91 (94%) 7 (100%) 62 (97%)
Azathioprine 3 (3%) 0 (0%) 3(5%)
Cyclosporine 15 (15%) 3 (43%) 9 (14%)
Leflunomide 45 (46%) 3 (43%) 26 (41%)
Sulfasalazine 85 (88%) 6 (86%) 57 (89%)
Glucocorticoid (oral)® 96 (99%) 7 (100%) 63 (98%)
bDMARDs
Abatacept 10 (10%) 1 (14%) 8 (17%)
Adalimumab 45 (46%) 3 (43%) 31 (48%)
Etanercept 22 (23%) 2 (29%) 11 (17%)
Golimumab 13 (13%) 1 (14%) 8 (13%)
Rituximab 25 (26%) 3 (43%) 12 (19%)
bDMARD naive 26 (27%) 0 (0%) 19 (30%)
Concomitant, n (%)

Methotrexate 71 (73%) 4 (57%) 47 (73%)
Glucocorticoid (oral)® 96 (99%) 7 (100%) 64 (100%)
Equivalent dose (mg)° 5(2-10) 5(2.5-17.5) 5(2-10)
Low dose 90 (94%) 7 (100%) 58 (91%)

Moderate dose 6 (6%) 0 (0%) 6 (9%)
Azathioprine 1(1%) 0 (0%) 1 2%)
Cyclosporine 4 (4%) 1 (14%) 3 (5%)
Leflunomide 21 (22%) 0 (0%) 13 (20%)
Sulfasalazine 45 (47%) 3 (43%) 28 (42%)

“Data are presented as the median (range)

bGlucocorticoids (oral): cortisone, prednisolone, methylprednisolone, dexamethasone

“Prednisolone equivalent dose (mg/day): high dose,>20 mg/day >4 weeks; moderate dose, 10-20 mg/day >4 weeks; low dose,<10 mg/

day >4 weeks

HCYV, hepatitis C virus; RF, rheumatoid factor; Anti-CCP, anti-cyclic citrullinated peptide antibody; IgG, Immunoglobulin G,HBsAg, HBV sur-
face antigen; HBcAb, HBV core antibody; TCZ, tocilizumab; bDMARDs, biological disease-modifying antirheumatic drugs; SDMARDs, syn-

thetic disease-modifying antirheumatic drugs

syndrome, or variceal bleeding) was reported. All 3 of
these patients received the antiviral agent entecavir, which

led to sustained viral suppression and smooth recovery

with no complications. The time course of HBV reac-
tivation is described below and shown in Fig. 2a—c and

Table 2.

Clinical Features of HBsAg—/HBcAb+ Patients
with HBV Reactivation

The general characteristics of the HBsAg—/HBcAb+
patients are shown in Table 1. With TCZ administration, one

HBsAg—/HBcAb+ patient (1/64; 1.6%) experienced HBV
reactivation (Fig. 1; Table 2). In this case, after 18 months of
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Table 2 Clinical features of RA patients who developed HBV reactivation during tocilizumab therapy

Data source HBsAg+ HBsAg—/HBcAb+
Case 1 Case 2 Case 3 Case 4
Age/sex 56/F 77/F 78/F 67/F
RA disease duration (year) 11 14 11 15
Duration of TCZ therapy (months) 5 6 8 18
HBsAg seroreversion - - - +
HBsAb N N N N
Anti-HCV NA NA N N
HBV DNA (peak, IU/mL) 3.7x107 1.6x107 1.7x10% 2.5%10’
ALT (initial/peak, U/L) 155/155 698/946 106/355 98/107
T.bil (initial/peak, mg/dL) 0.6/1.3 2.2/24.8 1.1/4.3 0.5/0.5
PT prolongation N N Y N
Ascites N N N N
Hepatic encephalopathy N N N N
Hepatitis flare-up Y Y Y N
Treatment for HBV reactivation ETV 0.5 mg ETV 0.5 mg ETV 0.5 mg ETV 0.5 mg
Outcome Alive & well Alive & well Alive & well Alive & well
Antirheumatic therapies before TCZ
bDMARDSs (months) ADA (14) ETN (5)/rituximab (20) ETN (46)/rituximab (13)  ETN (35)/ADA
(25)/rituximab
25)/
sDMARDs MTX/Pd/SSZ/CSA  MTX/Pd/SSZ/LEF/CSA  MTX/Pd/SSZ/LEF MTX/Pd/SSZ/LEF
Concomitant immunosuppressants
MTX (mg/week) 0 7.5 7.5 7.5
Prednisolone equivalent dose (mg/day) 5 7.5 7.5 7.5
SDMARD:s N SSZ SSzZ SSZ

ETV, entecavir; IFX, infliximab; TAC, tacrolimus; RA, rheumatoid arthritis; HBV, hepatitis B virus; HCV, hepatitis C virus; F, female; TCZ,
tocilizumab; HBsAg, HBV surface antigen; HBc Ab, HBV core antibody; ALT, alanine aminotransferase; IU, international units; T.bil, total bili-
rubin; PT, prothrombin time; SDMARDs, synthetic disease-modifying antirheumatic drugs; Pd, prednisolone; MTX, methotrexate; LEF, lefluno-
mide; SSZ, sulfasalazine; CSA, cyclosporine, bDMARDs, biological disease-modifying antirheumatic drugs; ADA, adalimumab; ETN, etaner-

cept; NA, not applicable; N, did not happen; Y, happened

TCZ treatment, HBsAg seroreversion with serum HBV DNA
appearance (2.5 x 107 TU/mL) was observed. Her serum ALT
level remained stable without evidence of hepatitis flare-
up. Entecavir (0.5 mg/day) was initiated, and the HBV viral
load was undetectable 22 months later. TCZ treatment was
continued. The time course of HBV reactivation is described
below and shown in Fig. 2d.

Discussion

Our results show that RA patients receiving TCZ are at risk
of HBV reactivation. The risk was very high for HBsAg+
patients who were not administered an antiviral prophylac-
tic agent (3/3; 100%). This risk was eliminated by antiviral
prophylaxis. HBV reactivation in HBsAg+ patients often
occurred within the first year of TCZ treatment (median
administration time, 6 months; range, 5-8 months) and was
associated with hepatitis flare-up. We also observed one case

@ Springer

of HBV reactivation among HBsAg—/HBcAb+ patients
(1/64; 1.6%).

Patients treated with TCZ are at risk of serious infec-
tions, including tuberculosis and other opportunistic bac-
terial, invasive fungal, and viral infections. The European
Society of Clinical Microbiology and Infectious Diseases
suggests that TCZ use puts patients at a modest risk of over-
all infection [16]. Because patients with HBV infection were
excluded from pivotal TCZ trials [35, 36], the risk of HBV
reactivation was not well reported.

Few studies with limited case numbers have investigated
the risk of HBV reactivation among RA patients receiving
TCZ treatment, especially in HBsAg+ patients without pro-
phylactics (Supplement Table 1) [17-20, 22-31]. There have
only been three studies, including 8 patients, on the HBV
reactivation risk in HBsAg+ patients, with a reported reac-
tivation rate ranging from 0 to 60% [17-19]. The study from
Taiwan that investigated HBV reactivation in RA patients
undergoing biological treatment included two HBsAg+
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patients receiving TCZ, and both were free of reactivation
[17]. Another study from Japan included only one HBsAg+
patient receiving TCZ, and no HBV reactivation was found
[18]. A prospective study including 5 HBsAg+ RA patients
receiving TCZ reported an HBV reactivation rate of 60%
(3/5) [19]. In the current cohort, the highest HBV reactiva-
tion rate (100%) was noted. HBV reactivation was deter-
mined by the HBV serologic status [7, 37, 38], host immune
status, treatment duration, glucocorticoid comedication [17],
and history of bDMARD use [5, 39]. In the current study,
all HBsAg+ patients underwent comedication with gluco-
corticoids and had a history of bDMARD use. These factors
may explain the higher risk of HBV reactivation in our study.
Without a suitable comparison population, the relationship
of steroid and bDMARD treatment with HBV reactivation
risk could not be observed in this study. Recently, tocili-
zumab with steroids has been applied in severe COVID-19
patients to reduce the cytokine storm [10, 40], and the risk of
HBYV reactivation needs to be considered. Our reports indeed
strengthen the evidence of the high HBV reactivation risk of
TCZ in this population. Combining those reports, the overall
HBYV reactivation rate was 55% (6/11) in HBsAg+ patients
receiving TCZ (Supplement Table 1) [17-20, 22-31].

The early reactivation of HBV observed in our HBsAg+
patients during TCZ therapy is consistent with other reports
(Supplemental Table 2) [19, 21]. A case study from the
Netherlands reported that one HBsAg+ patient experienced
HBYV reactivation with fulminant hepatitis 2 weeks after a
single dose of TCZ [21]. Although antiviral treatment was
immediately administered, hepatic failure ensued, requiring
liver transplantation [21]. A prospective study from China
reported that HBV reactivation occurred 1-3 months after
patients received 3 doses of TCZ, with none experiencing
hepatitis flare-up. After antiviral treatment, all these patients
recovered well. In our study, the median time to reactivation
from the first TCZ dose was 6 months. All HBsAg+ patients
with HBV reactivation developed hepatitis flare-up, and 2
even had hyperbilirubinemia. After entecavir treatment, we
observed improvements in liver function and hyperbiliru-
binemia. These reports indicate a short interval between
the first dose of TCZ and HBV reactivation (Supplemental
Table 2) in HBsAg+ patients. The reactivation may result
in fulminant hepatitis despite early preemptive treatment.

In contrast to the high rate of HBV reactivation in
HBsAg+ patients without antiviral prophylaxis, none of
the HBsAg+ patients who received antiviral prophylaxis
experienced HBV reactivation in our study (Fig. 1). Only
two studies have reported the effect of antiviral prophylaxis
in HBsAg+ patients receiving TCZ [19, 20]. Those stud-
ies included 12 patients in total, and none of the patients
developed HBV reactivation under antiviral prophylaxis.
Our report increases the strength of the evidence of anti-
viral prophylaxis for HBsAg+ RA patients receiving TCZ

@ Springer

(Supplement Table 1) [17-20]. Due to the high risk of HBV
reactivation, short interval between TCZ administration and
reactivation, and possibility of fulminant hepatitis, antiviral
prophylactic agents should be given to HBsAg+ patients
before TCZ therapy.

The reported rates of HBV reactivation among
HBsAg—/HBcAb+ patients under TCZ treatment are
inconsistent (Supplemental Table 1). [17-20, 22-31] A
total of 11 studies have addressed the risk of HBV reacti-
vation in HBsAg—/anti-HBc+ patients in small groups of
patients (range, 4—48 patients) [19, 22-31]. The HBV reac-
tivation rate ranged from O to 25%, and the overall HBV
reactivation rate was 2.2% (5/232). Four Japanese stud-
ies reported a total of 5 cases of HBV reactivation among
HBsAg—/HBcAb+ RA patients receiving TCZ (Sup-
plemental Table 3) [18, 28-31]. The viral load fluctuated
between undetectable and detectable in most cases, and the
reactivation resolved spontaneously without antiviral treat-
ment. Our cohort included 64 HBsAg—/HBcAb+ patients
who received TCZ; among them, there was one patient with
HBsAg seroreversion and serum HBV DNA elevation up
to 2.5x 107 IU/mL without hepatitis flare-up. This result
indicates that HBsAg—/HBcAb+ patients are still at risk of
HBYV reactivation.

It should be noted that up to 26% of patients in this cohort
received rituximab before tocilizumab therapy. Three of 4
HBYV reactivation patients had a history of rituximab treat-
ment. Rituximab therapy is thought to have a high risk of
HBYV reactivation by the AGA institute [7, 37]. However,
studies on the HBV reactivation rate in rheumatic patients
receiving rituximab are rare [38]. A previous study from Tai-
wan revealed that the incidence of HBV reactivation under
rituximab treatment was up to 40% and 100% in HBsAg+
RA patients without or with steroid treatment [17]. Our
previous report demonstrated that the incidence of HBV
reactivation was up to 60% and 8% in HBsAg+ or HBsAg-/
anti-HBc+ RA patients treated with rituximab [5]. Accord-
ing to the policy of National Health Insurance in Taiwan,
RA patients with a poor response to rituximab should wait
6 months after the last dose of rituximab before switching to
another biological agent. Although the time interval between
rituximab and tocilizumab treatments was at least 6 months
in our study, a history of rituximab treatment may still have
some impact on HBV reactivation and is worthy of concern.

Similarly, a history of treatment with other bDMARDs
may play a role in HBV reactivation. In the current cohort,
all HBsAg+ patients and 70% of HBsAg-/anti-HBc+ patients
had a history of bDMARD use. Schwaneck et al. noted that
a history of treatment with three or more bDMARDs was
present among more anti-HBc+ patients with than without
reactivation (P=0.017) [39]. Previous report from our group
demonstrated that a history of TNF-alpha inhibitor use was
associated with HBV reactivation in HBsAg-/anti-HBc+



Digestive Diseases and Sciences (2021) 66:4026-4034

4033

patients receiving rituximab [5]. Because of the low number of
reactivation cases and the high number of cases with a history
of bDMARD:s treatment, our study cannot clarify the associa-
tion between previous biological use and HBV reactivation.
However, the higher HBV reactivation rate in this study than
in previous reports (Supplemental Table 1) may suggest the
importance of previous bDMARDs exposure.

This study has several limitations. First, the retrospective,
observational design may lead to missing data. Some data
(such as the quantified HBsAg, HBeAg, anti-HBe, anti-HBs,
and HBV DNA levels) were incomplete. Thus, using those
markers to predict the HBV reaction is not possible in this
study. However, our investigation indeed provides more evi-
dence about HBV reactivation in RA patients receiving TCZ-
containing treatment. Further prospective studies are necessary
to address the predictive role of these HBV markers. Second,
our study only enrolled Asian patients; whether our findings
are applicable to other populations is uncertain.

Conclusion

Tocilizumab is indicated in RA and has the potential to reduce
the cytokine storm in severe COVID-19 patients. However,
tocilizumab treatment carries the risk of HBV reactivation.
The risk in HBsAg+ patients is high, and it could be elimi-
nated by antiviral prophylaxis. Although HBsAg—/HBcAb+
patients have a very low risk, monitoring HBV DNA and HBV
markers remains necessary. A history of b(DMARD:s or steroid
use and a dynamic HBV serologic status may influence the
risk of HBV reactivation, and further study is necessary to
conclude the association.
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