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Safety data for secukinumab in patients with psoriasis
and viral hepatitis are lacking. The aim of this study
is to investigate the risk of reactivation of hepatitis B
virus (HBV)/hepatitis C virus (HCV) in patients with
psoriasis who are receiving secukinumab therapy. This
multicentre study screened 284 patients with psoriasis
with available HBV and HCV serological data and 63
patients with concurrent HBV/HCV infection were en-
rolled. In the absence of antiviral prophylaxis, 7 of 46
(15.2%) patients with HBV exhibited HBV reactivation
during secukinumab therapy. The risk of reactivation
was significantly higher in HBsAg-positive patients,
compared with HBsAg-negative/HBcAb-positive pa-
tients (24.0% vs. 4.17%, p=0.047). One of 14 (7.1%)
HCV patients showed enhanced replication of HCV with
hepatitis. No virus reactivation occurred in patients re-
ceiving antiviral prophylaxis. HBsAg-positive and HB-
sAg-negative/HBcAb-positive psoriasis patients can
develop virus reactivation during secukinumab therapy,
thus necessitating close monitoring of viral load and
considering an antiviral prophylaxis for all HBsAg-po-
sitive patients with psoriasis.
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In the past decade, the emergence of biologic therapies,
including anti-tumour necrosis factor (anti-TNF-a),
anti-interleukin (anti-IL) 12/23 p40 monoclonal antibody,
and the recently approved anti-IL.-17/IL-17R antibody, has
substantially improved the treatment outcome of patients
with psoriasis (1). However, safety concerns over the use
of biologics still exist, especially in view of opportunistic
infections, such as those caused by mycobacterial, bacte-
rial, viral and fungal agents (2). Moreover, biologic agents
alter the competence of the host immune-surveillance
system to combat hepatitis virus infections, which may
increase virus reactivation and replication, resulting in
injury to the liver (3, 4). Recent years have witnessed an
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SIGNIFICANCE

This study showed that biologic agents alter the compe-
tence of the host immune-surveillance system to combat
hepatitis virus infections and hepatitis B virus (HBV) or he-
patitis C virus (HCV). Reactivation can occur in patients
with psoriasis with concurrent HBV or HCV treated with se-
cukinumab, an anti-interleukin 17 agent. The risk of virus
reactivation varied in patients with psoriasis with different
virological profiles. It is advisable to monitor the viral load/
serum transaminase level and consider antiviral prophylax-
is for all hepatitis B surface antigen-positive patients with
psoriasis who are being treated with secukinumab.

increase in the number of cases of reactivation of hepati-
tis B (HBV) or hepatitis C (HCV) virus in patients with
psoriasis who are receiving biologics (3, 5, 6).

Secukinumab, a monoclonal antibody that selectively
binds and neutralizes IL-17A, has demonstrated high ef-
ficacy in treating moderate-to-severe plaque psoriasis (7).
However, IL-17, a major effector cytokine of T-helper
17 (Th17), has been shown to mediate host defence
mechanisms in response to various infective agents (8).
Emerging research has also shown that Th17 response
is involved in various viral infections (9—11). Studies
suggest that IL-17 plays a role in eliciting innate defence
at mucosal sites and inducing infection-associated im-
munopathology during viral infections (12). Moreover,
Th17 response is involved in the pathogenesis of viral
hepatitis. The number of intrahepatic IL-17 and circula-
ting IL-17-producing peripheral blood mononuclear cells
was found to be significantly increased in patients with
HBYV and HCV infection (4). Available data also suggest
that IL-17 plays an important role in suppressing HBV
activity (4), and that Th17 cells drive the immune-medi-
ated pathology of HBV and HCV (4). However, safety
data for secukinumab in patients with psoriasis and viral
hepatitis are lacking because these patients are always
excluded from pivotal trials. Therefore, we conducted a
multicentre study to assess the risk of virus reactivation
in patients with psoriasis with concurrent HBV or HCV
infection during secukinumab therapy and the usefulness
of antiviral prophylaxis in real-life practice.
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METHODS

Study population

This multicentre study prospectively included all patients with
psoriasis with concurrent HBV or HCV infection, who had been
treated with secukinumab from June 2015 to January 2018, at 4
dermatology centres from the different regions of Taiwan. All
patients had been treated with secukinumab for a minimum of 3
months. Subcutaneous injections of secukinumab (300 or 150 mg)
were administered at baseline and weeks 1, 2 and 3, and thereafter
every 4 weeks. The dosage of secukinumab was determined by
the physicians on the basis of body-weight, economic reasons,
and reimbursement policy in Taiwan. In Taiwan, because of the
relatively high prevalence of HBV and HCV infection (13), all pa-
tients treated with secukinumab underwent pretreatment screening
for HBV and HCV markers. The serological findings for positive
HBYV infection was subdivided into 3 categories according to the
2014 National Psoriasis Foundation recommendations: (7) chronic
HBYV infection (HBsAg-positive), (if) resolved HBV infection
(HBsAg-negative, HBsAb-positive, and HBcAb-positive), and
(iii) occult HBV infection (HBsAg-negative, HBsAb-negative,
and HBcAb-positive) (14). HCV infection was defined by the
seropositivity of anti-HCV antibody.

HBV DNA/HCV RNA levels and serum alanine transaminase
(ALT) and aspartate transaminase (AST) levels were monitored
at baseline, regularly during secukinumab therapy (months 1, 3
and 6, and thereafter every 3 months), and at the end of treatment
or follow-up. Patients without viral load data at baseline or at a
minimum of 2 different time-points were excluded. As recom-
mended by various guideline (14, 15), patients with positive
HBV- or HCV-carrier status are suggested to receive antiviral
prophylaxis. However, based on the Bureau of National Health
Insurance (BNHI) reimbursement policy in Taiwan, prophylactic
use of antiviral therapy for HBV carriers is restricted to patients
with cancer undergoing chemotherapy, or organ-transplant patients
undergoing immunosuppressants. The BNHI does not reimburse
the cost of antiviral therapy for patients without cancer or organ
transplant who receive biologics. If patients declined prophylaxis,
they are regularly reviewed by hepatologists.

Ethics approval was obtained from the local Institutional
Review Board of the National Taiwan University Hospital
(201709006RIND and 201106079RC); National Taiwan Uni-
versity Hospital, Hsin-Chu branch (103-030-E); Chang Gung
Memorial Hospital, Linkou and Taipei branches (98-2267A3).

Psoriasis patients
treated with
secukinumab
n=284

Outcome

HBYV virological reactivation was defined as a 10-fold increase in
the HBV-DNA load, compared with the baseline value or a switch
from the “undetectable” to the ’detectable” status, and/or hepatitis
B e antigen (HBeAg) seroconversion from negative to positive
after secukinumab therapy (6, 16, 17). Hepatitis was defined as a
>3-fold increase in ALT level that exceeded the upper limit of the
normal value or an absolute increase in ALT level to >100 IU/1
(18). Enhanced replication of HCV was defined as the reappea-
rance of HCV RNA for spontaneously resolved or treated patients
or an increase of over 10-fold in post-secukinumab serum HCV
RNA compared with the baseline level (19). HCV reactivation was
defined as an enhanced replication of HCV with hepatitis (20, 21).

Statistical analysis

To detect intergroup differences, the data were analysed using the
Student’s ¢-test or Wilcoxon rank-sum test for continuous variables,
and the Fisher’s exact or y test for discrete variables. The serum
viral loads observed during the follow-up period before and after
secukinumab therapy were compared using the paired #-test for
normally distributed data and Wilcoxon signed-rank test for non-
normally distributed data.

RESULTS

A total of 284 consecutive patients with psoriasis who
were receiving secukinumab therapy were screened for
this study. Finally, the data for 49 patients with HBV in-
fection and 14 patients with HCV infection were included
(Fig. 1). Pre-therapy demographic data and serological
and virological findings of patients are summarized in
Table I and Table ST'.

Hepatitis B virus infection

Twenty-five of the 49 patients (51%) had chronic HBV
infection, 13 (26.5%) had resolved HBV infection, and
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the other 11 (22.5 %) were infected with occult HBV at
the time of recruitment (Fig. 1). One patient presented
with concurrent HBV and HCV infection. Serum HBV-
DNA load was undetectable in one (4%) patient with
chronic HBV infection and 11 (45.8%) patients with
occult or resolved HBV infection at baseline. Four of
49 patients (8.2%) used concomitant immunosuppres-
sants or immunomodulators in addition to secukinumab.
Three patients with HBV infection received antiviral
prophylaxis, in the form of 600 mg telbivudine or 0.5 mg
entecavir daily (Table I). None of the patients developed
HBYV reactivation. HBsAg-negative/HBcAb-positive
patients (with resolved or occult HBV infection) had
lower viral loads, compared with patients who tested
positive for HBsAg at baseline (10.8 vs. 188,861.7 [U/ml,
»<0.001), but one of them developed HBV reactivation
during the 3-month-long secukinumab therapy (Fig. 1).

Hepatitis C virus infection

Clinical and demographic data for the 14 subjects who
had concomitant psoriasis and HCV infection are sum-
marized in Table I. The mean HCV RNA level was
1,770,739.5+3,908,098.4 IU/ml, and 4 patients presented
with a slight increase in the baseline AST/ALT levels.
Four patients had been treated with pegylated interferon-
alpha2b and ribavirin. Among them, 3 patients achieved
sustained virological response and the HCV RNA level
was undetectable before the initiation of secukinumab
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therapy. Another patient with type Ib HCV infection and
liver cirrhosis (Child-Pugh score A) received antiviral
drugs. Because he met the criteria for National Health
Insurance (for antiviral drug), he received dasabuvir (250
mg) twice daily, and ombitasvir (25 mg)/paritaprevir (150
mg)/ritonavir (100 mg) daily, along with secukinumab.
The HCV viral load promptly decreased within 3 months
of antiviral therapy.

Characteristics and management of hepatitis B or C
virus reactivation

Table SI' shows the characteristics, management, and
outcome of the 8 patients who experienced HBV reac-
tivation or enhanced replication of HCV. There were no
significant differences in the mean serum ALT level and
HBYV or HCV viral load between the baseline and post-
therapy (Fig. S1'). However, 7 of 46 (15.2%) patients
with HBV who did not receive antiviral prophylaxis
developed HBV reactivation after 3.4 + 2.8 months (range
1-9 weeks). The risk of HBV reactivation appeared to
be significantly higher in HBsAg-positive patients, com-
pared with HBsAg-negative/HBcAb-positive patients
(24.0% vs. 4.17%, p=0.047). One of the 14 patients with
HCYV infection (7.1%) developed enhanced replication
of HCV with hepatitis after 3 months of secukinumab
therapy. All of these patients were clinically asympto-
matic at the time of reactivation. Of these 8 patients, 3
with HBV infection were receiving pre-emptive antiviral

Table 1. Baseline demographic data and laboratory findings for patients with psoriasis and different hepatitis B virus (HBV) and hepatitis

C virus (HCV) infection status

HBV infection HCV infection

HBsAg(+)/HBsAb(-) HBsAg(-)/HBcAb(+) Anti-HCV(+)
n=25 n=24 n=14

Demographics

Age, years, mean+SD 49.7+8.6 54.7+13.4 53.9+12.7

Sex ratio (male/female), n 21/4 18/6 12/2

Smoking/alcohol consumption, % 52/32 33.3/29.2 64.3/35.7

Psoriatic arthritis, n (%) 9 (36) 6 (25) 6 (42.8)

Psoriasis Area and Severity Index at baseline, mean+SD 13.4+8.2 20.1+8.3 17.0+7.6

Duration of psoriasis, years, mean+SD 14.3+£8.6 12.8+8.9 10.7+£9.5

Duration of hepatitis, years, mean+SD 17.4+12.1 10.3+7.1 7.5+6.3
Treatment

Secukinumab dose (150/300 mg), n 9/16 4/20 4/10

Duration of secukinumab therapy, months, mean+SD 7.7+3.8 8.7+3.7 8.6+3.4

Patients with concomitant use of immunosuppressants, n (%) 1(4.0) 3 (12.5) 1(7.1)

Improvement in PASI during therapy, mean+SD 76.1+18.2 81.5+15.6 77.7+18.5
HBV/HCV-associated features

Baseline ALT level (IU/I), mean+SD 43.7+42.2 41.1+28.0 48.4+50.1

Baseline viral load (IU/ml), mean+SD 188,861.7+813,454.3 10.8+10.2 1,770,739.5+3,908,098.4

HBsAg positivity, n (%) 25 (100) 0 (0) NA

Anti-HBs positivity, n (%) 0 (0%) 13 (54.2) NA

HBeAg positivity, n (%) 1 (4%) 0 (0) NA

Anti-HBe positivity, n (%) 10 (40%) 0 (0) NA
Abdominal ultrasonography findings, n (%)

Liver cirrhosis (ultrasonography)? 1/14 (7.1) 1/8 (12.5) 1/10(10)

Fatty liver (ultrasonography)®? 10/14 (71.4) 7/8 (87.5) 6/10 (60)
Patients receiving antiviral prophylaxis, n (%) 3(12) 0 (0) 5 (35.7)b
Number of reactivation, n (%) 6 (24) 1(4.2) 1(7.1)¢
Follow-up duration, months, mean+SD 9.1+3.9 9.2+3.7 9.0+3.9

@Ultrasonography data was not available in some patients. bpatients who had received antiviral drugs before or concurrently with secukinumab. “One patient (7.1%)

had enhanced replication of HCV with hepatitis.

Anti-HBc: hepatitis B core antibody; anti-HBe: hepatitis B Eantibody; anti-HBs: hepatitis B surface antibody; HBeAg: hepatitis B E antigen; HBsAg: hepatitis B surface

antigen SD: standard deviation; NA: not applicable.
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therapy with telbivudine, and the other 5 were closely
followed by hepatologists without antiviral drugs. The
viral load decreased rapidly within 3 months of antiviral
therapy. In 4 HBV-infected patients who were not re-
ceiving antiviral therapy, the HBV DNA load remained
stable as a low-titre value, without acute hepatitis. Ne-
vertheless, biologic hepatitis was observed only in the
one patient who showed enhanced replication of HCV,
whose viral load and elevated ALT level subsequently
reduced, without the administration of antiviral drugs
(Table SI'). None of these patients adjusted or disconti-
nued the secukinumab therapy.

Hepatic cancer

Two cases, one with HBV and the other with HCV, deve-
loped hepatic cancer during the secukinumab treatment.
The 58-year-old male with a 10-year history of psoriasis
had chronic HCV infection (Type Ib). He had not recei-
ved interferon alpha-2a or ribavirin previously, but was
followed up regularly at a hepatologist clinic. Liver cirr-
hosis, abnormal liver function and hepatic tumour were
not noted before secukinumab treatment. He had an 85%
reduction in Psoriasis Area and Severity Index (PASI),
but developed hepatocellular carcinoma (HCC) after a
6-month treatment of secukinumab without a significant
change in HCV viral load. Another 52-year-old man had
psoriasis for 20 years and was diagnosed as HBeAg-
negative chronic hepatitis B infection without liver cir-
rhosis 7 years prior to secukinumab treatment. He had not
received any antiviral drugs, abdominal ultrasonography
or hepatology outpatient clinic follow-up previously. Six
months after secukinumab treatment, he was diagnosed
with combined hepatocellular-cholangiocarcinoma with
initial presentation of pain in the right flank. However,
no evidence of viral reactivation or elevation of serum
aminotransferase levels were observed.

DISCUSSION

Biologic agents can disturb the delicate balance be-
tween the degree of virus replication and host immune
control, which may thereby cause virus reactivation.
Perez-Alvarez et al. (22) found that HBV reactivation
occurred in 35 of 89 (39%) HBsAg carriers receiving
TNF-a inhibitors. However, the aforementioned studies
included not only patients with psoriasis, but also patients
with other rheumatic and digestive diseases (22). A more
recent review by Snast et al. (17) included 40 patients
with psoriasis with chronic HBV infection and found that
virus reactivation was documented in 8 (20%) patients
on biologic therapy. Our previous study showed that 2
of 7 (29%) patients, not receiving antiviral prophylaxis,
exhibited HBV reactivation during treatment with IL-
12/23 p40 monoclonal antibody ustekinumab (6). In
the present study, the HBV reactivation rate in patients

www.medicaljournals.se/acta

with psoriasis who were positive for HBsAg and did not
receive antiviral prophylaxis was 24%, which was lower
than that observed in previous studies. Differences in the
definition of virus reactivation, the interval of viral DNA
or RNA load monitoring, concurrent use of immunos-
uppressants, and the intensity and duration of biologic
therapy can account for the differences in the incidence
of reactivation (22-24).

Studies investigating the safety profile of biologic
agents in the context of HCV infection are scarce and
are limited to small case series with a short follow-up. A
systematic review of the literature by Brunasso et al. (25),
including the data of 153 patients with HCV infection
treated by anti-TNF-a agents, showed that 8.8% among
patients affected by rheumatoid arthritis and 4.2% among
patients with psoriasis had changes in the HCV-related
conditions (worsening of HCV viral load and/or elevation
of liver enzyme levels and/or histological demonstration
of hepatic worsening). Our previous data also showed
that one of 4 patients with psoriasis (25%) with HCV
developed HCV reactivation during ustekinumab therapy
(6). In this study, one of 14 (7.1%) patients with psoriasis
treated with secukinumab experienced HCV enhanced
replication, which was consistent with the frequency
noted in medical literature. A higher titre of serum HCV
RNA has been associated with an increased risk of the
development of HCC (26) and may affect the treatment
response in advanced HCV infection (27). However, the
relationship among HCV viral load, aminotransferase
activities, liver fibrosis and liver-related mortality re-
mained controversial (28, 29). More large-scale studies
are needed to better elucidate the relationship between
changes in HCV viral load and liver outcomes during
treatment with secukinumab.

Antiviral prophylactic therapy is strongly recommen-
ded by the European Association for the Study of Liver
Disease (EASL) guideline for avoiding reactivations in
HBsAg-positive patients undergoing immunosuppres-
sive therapy (30). None of the patients receiving anti-
viral prophylaxis developed virus reaction in our study,
reinforcing the importance of receiving prophylaxis.
Moreover, EASL 2017 guidelines also suggested that
HBsAg-negative/HBcAb-positive patients with positive
viral load at baseline may be managed as if they were
HBsAg carriers, and antiviral prophylaxis could be ad-
ministered before starting immunosuppressive therapy,
although the risk of HBV reactivation varies widely in
patients with occult HBV infection (30). In EASL Re-
commendations of Hepatitis C 2016, there is no special
management or antiviral prophylaxis recommended for
HCV in the setting of biological therapy (31, 32). The
optimal timing of direct-acting antivirals and biologics
in HCV-infected patients is also unknown (33).

Accumulating research has uncovered pivotal roles
of the IL-23/Th 17 cell axis in HBV and HCV infec-
tion. The increase in IL-17 level can be correlated with
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severe liver damage, which might contribute to viral
clearance, in patients with acute HBV infection (12,
34). Moreover, many studies have indicated that serum
IL-17 level and IL-17 production in CD4+ T cells were
elevated in subjects with HCV infection (35, 36). The
Th17/IL-17 axis was also found to be involved in HBV
or HCV infection-associated fibrogenesis, resulting in
clinical liver cirrhosis (33).

However, only one case report (37) and 3 patients
with coexisting HBV infection undergoing secukinumab
therapy were included in a recent study (17). None of
the patients experienced hepatitis or virus reactivation.
Nevertheless, of the 4 patients, 3 had resolved HBV in-
fection, and the other patient, an inactive-HBV carrier,
received an antiviral (entecavir) along with secukinumab.
The effect of IL-17A antagonists on the course of HBV
and HCV infection, in particular in patients positive for
HBsAg and anti-HCV, has not been thoroughly investi-
gated in previous studies.

Previous studies have suggested that IL-17 is associa-
ted with increased risk of tumorigenesis, invasiveness
and metastasis (38—40). Increased pretreatment levels
of IL-17 were also associated with poor prognosis and
early recurrence of HCC (38). Nevertheless, some re-
searchers suggested that L-17A play a role of enhancing
the immune system against tumorigenesis (41, 42). In
the pooled safety data from pivotal clinical trials, the
analysis showed that the incidence of malignancy in
patients receiving secukinumab is in line with expected
rates for patients with psoriasis (43).

This study has certain limitations; it has a hospital-
based design and small sample size. Because of the
spontaneous fluctuating nature of HBV/HCYV viral load
(44-46), the lack of a comparison group including pa-
tients with psoriasis without systemic treatment might
interfere with assessment of the exact effect of secukinu-
mab on virus reactivation.

Conclusion

Although there is a considerable risk of virological reacti-
vation during secukinumab therapy, the benefit-risk ratio
in patients with psoriasis with concurrent HBV or HCV
infection can be justified. During secukinumab therapy,
HBYV reactivation can occur in both HBsAg-positive and
HBsAg-negative/HBcAb-positive patients with detecta-
ble HBV DNA. Antiviral prophylaxis effectively reduces
the risk of virus reactivation in HBsAg-positive, who are
receiving secukinumab therapy. Considering the high
rate of reactivation, antiviral prophylaxis was suggested
for all HBsAg-positive patients with psoriasis who are
receiving secukinumab treatment. Close follow-up with
periodic HBV DNA should be considered in patients with
psoriasis with concurrent HBV infection, but low viral
loads receiving secukinumab therapy in the absence of
combination antiviral therapy. Patients with psoriasis
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with concurrent HCV still have a risk of developing
enhanced viral reactivation with hepatitis throughout the
secukinumab treatment period. Thus, periodic monito-
ring of HCV RNA loads with serum aminotransferase
determination is recommended for the follow-up of these
patients. In addition, the risk of HCC should be closely
monitored, even in patients without viral reactivation,
during treatment with secukinumab.
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