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ABSTRACT
Introduction: Biologic agents like adalimumab, infliximab, etanercept, ustekunimab and golimumab used for autoimmune diseases
suppress T cell-mediated immune response. The defects of cytokines related to T helper 1 and 2 cells have been detected in non-responder subjects to hepatitis B virus (HBV) vaccine. Soluble Cluster of Differentiation 30 (sCD30) is related to the balance of T helper
1/2. Therefore, we investigated the impact of sCD30 on vaccine response. To our knowledge, this is the first study to evaluate the role
of sCD30 as a potential serological marker of HBV vaccine response.
Materials and Methods: Seventy-five patients using biologic drugs were vaccinated with hepatitis B vaccine at a dosage of 20 or 40
µg. The serum titer of anti-HBs and sCD30 were measured four weeks after the last vaccine dose.
Results: Thirty-nine (52%) of the participants were male. Mean age was 43.4 ± 11.5 years. Forty-one (54.7%) patients received standard dose HBV vaccine. Thirty-eight (50.7%) patients responded. Serum sCD30 level was similar in responders and non-responders to
HBV vaccine in the whole group. However, we found an inverse relation between antibody response to HBV vaccine and sCD30 level
in patients with psoriasis who received high dose vaccine regime [69.5 (28.5-131.7) pg/mL and 47.1 (32.0-80.6) pg/mL respectively,
p= 0.037].
Conclusion: This study pointed out that sCD30 may play a role in hepatitis B vaccine response.
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ÖZ
İmmünmodülatör İlaç Kullanan ve Hepatit B Aşısı Yapılan Hastalarda
sCD30 Düzeyinin Aşı Yanıtı ile İlişkisi

Aslı HAYKIR SOLAY1, Selcan GÜLTUNA2, Rıdvan TAYŞİ1
1
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Giriş: Otoimmün hastalıklarda kullanılan adalimumab, infliksimab, etanersept, ustekunimab ve golimumab gibi biyolojik ajanlar T
hücre aracılı immün yanıtı baskılar. T helper 1 ve 2 ile ilişkili sitokin salınımında gelişen sorun, hepatit B virüsü (HBV) aşısına yanıtsızlıkla
sonuçlanmaktadır. sCD30 T helper ½ dengesi ile ilişkilidir. Bu nedenle bu çalışmada, sCD30’un aşı yanıtı üzerindeki etkisini incelemek
amaçlanmıştır. Bu çalışma bildiğimiz kadarıyla, sCD30’un HBV aşı yanıtındaki rolünü değerlendiren ilk çalışmadır.
Materyal ve Metod: Biyolojik ilaç kullanan ve 20 veya 40 µg dozda hepatit B aşısı yapılan 75 hasta çalışmaya dahil edildi. Son aşıdan
dört hafta sonra anti-HBs ve sCD30’un serum titresi ölçüldü.
Bulgular: Hastaların 39 (%52)’u erkektir ve ortalama yaşları 43.4 ± 11.5 yıl olarak bulunmuştur. Kırk bir (%54.7) hastaya standart
doz HBV aşısı yapılmıştır. Otuz sekiz (%50.7) hastanın aşı yanıtı vardı. Serum sCD30 düzeyi, HBV aşı yanıtı olan ve olmayan gruplarda
benzerdi. Fakat, yüksek doz aşı yapılan psöriyazisli hastalarda HBV aşısına karşı antikor yanıtı ile sCD30 düzeyi arasında ters ilişki
[sırasıyla 69.5 (28.5-131.7) pg/mL ve 47.1 (32.0-80.6) pg/mL, p= 0.037] bulunmuştur.
Sonuç: Bu çalışma sCD30’un hepatit B aşı yanıtında rol oynayabileceğini işaret etmektedir.
Anahtar Kelimeler: Hepatit B aşısı; sCD30; T hücre; Yanıt

INTRODUCTION
Hepatitis B virus (HBV) vaccination is considered the main effective method to reduce
the incidence of HBV worldwide. The rate of
non-responders of HBV vaccine has been observed in 4-10% of healthy people[1]. This rate
has been demonstrated to be higher in some
immune-mediated inflammatory diseases such as
celiac disease, rheumatoid arthritis (RA), and systemic lupus erythematosus and immunocompromised patients with human immunodeficiency virus
(HIV) infection[2,3]. Various factors have been
supposed as potentially influencing the response
to HBV such as vaccine type, vaccine dosage,
obesity, smoking, age of host, immunological
and genetic factors, and primary and secondary
immunodeficiency[4,5]. Defect of T lymphocytes
which recognize hepatitis B surface antigen (HBsAg) with its receptors plays an essential role in
poor or non-response to HBV vaccine[5,6]. Anti-tumor necrosis factor (TNF) drugs (etanercept,
adalimumab, golimumab, and infliximab) modulate
T-cell response in autoimmune diseases[7]. Anti-TNF drugs and ustekinumab both named as
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biologic drugs suppress T cell-mediated immune
response by blocking TNF-α directly and indirectly respectively[8-10]. It has been observed that
the response of HBV vaccine in patients using
biologic drugs is lower[11,12].
Soluble Cluster of Differentiation 30 (sCD30)
is a soluble form of CD30. Indeed, CD30 is a
transmembrane molecule which is a member of
TNF receptor superfamily. It was originally defined as a cell surface antigen on Reed-Sternberg
cells in Hodgkin’s disease[13]. It is also expressed
in various cell types such as T cells, B cells and
natural killer[14]. sCD30 has been described as a
marker of Th2 cells and promotes the development of Th2[14]. Also, it has been suggested as
a costimulatory molecule in the regulation of the
balance between Th1/Th2 pathways[14,15]. HBV
vaccine induces humoral immunity through Th2
cell stimulation and the production of interleukin
(IL)-4[16]. One of the immunologic mechanisms to
non-response to HBV vaccine is inadequate Th1
and Th2 cytokine[1]. To our knowledge, there is
not any study about the probable role of sCD30
in response or nonresponse to HBV vaccine of
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the patients using biologic drugs. In light of these
findings, we aimed to determine the relationship
between sCD30 and HBV vaccine in patients
using biologic drugs.
MATERIALS and METHODS
Participants
Seventy-five patients using biologic drugs with
negative serology of HBV admitted to the outpatient clinic of Infection Disease and Clinical Microbiology between January and December 2018
were included into this study. Negative serology
for HBV was defined as the absence of all three
of HBsAg, hepatitis B surface antibody (anti-HBs)
and hepatitis B core antibody immunoglobulin G
(anti-HBc IgG). Being younger than eighteen years old, having a concomitant disease other than
primary disease which is the reason for using
biologic dugs, using more than one immunosuppressive drug, pregnancy, the presence of HBsAg
and HBcAb, and patients who have received
hepatitis B vaccine were the exclusion criteria.
The study was conducted in accordance with the
Helsinki Declaration and ethical permission was
obtained from the ethical review board of University of Health Sciences, Diskapi Yildirim Beyazit
Training and Research Hospital. Written informed
consent was obtained from all participants prior
to the initiation of the study. Demographic data
and medical history of all patients were recorded.
Hepatitis B Vaccination
After the first evaluation, the patients were
randomly (in deltoid muscle) injected with 20
µg as standard dose or 40 µg as high dose of
HBV vaccine intramuscularly (Engerix-B 20 µg/
mL, GlaxoSmithKline) in a three dose schedule
(of 0, 4 and 24 weeks). All vaccines which we
used were stored according to vaccine cold chain
procedure. The serum titer of anti-HBs was measured four weeks after the last vaccine dose for
the assessment of seroprotection by enzyme-linked immunosorbent assay (ELISA). The patient
with anti-HBs serum titer cutoff is over 10 IU/L
was recorded as responder and anti-HBs titer
below 10 IU/mL was recorded as nonresponder.
Serum sCD30 Level
Serum samples for sCD30 measurement were
obtained from all subjects when taking a sample
FLORA 2020;25(1):91-97

to measure anti-HBs by centrifugation of venous blood and stored at -80°C until analysis.
The serum level of sCD30 (eBioscience, Austria)
were measured by ELISA. Absorbance readings
were carried out on the Raytomicroplate reader.
Concentrations were determined from the curve
obtained with the standards.
Statistical Analysis
Statistical analysis were performed using the
Statistical Package for Social Sciences (SPSS)
software program version 11.5. The variables
were investigated using visual (histograms, probability plots) and analytical methods (Kolmogorov-Smirnov/Shapiro-Wilk’s test) to determine
whether or not normally distributed. Descriptive
analyses were presented using medians and minimum-maximum (min-max) for the non-normally
distributed. Nominal values were expressed as
number (n) and percentage (%). As sCD30 levels
were not normally distributed, Mann-Whitney U
test was conducted to compare the parameters.
The correlation coefficients and their significance
were calculated using the Spearman test. A p
value of less than 0.05 was considered to show
a statistically significant result and all significant
levels were two-tailed.
RESULTS
The Demographics
Thirty-six (48%) of the participants were females and 39 (52%) were males. Mean age was
43.4 ± 11.5 years (40.7 ± 11.1 years for males,
46.3 ± 11.4 years for females). Fifty-seven (76%)
patients had psoriasis, 9 (12%) patients had
Crohn disease, 3 (4%) patients had rheumatoid
arthritis, 3 (4%) patients had ulcerative colitis, 2
(2.7%) patients had hidradenitis suppurativa and,
1 (1.3%) patient had Behçet disease. Forty-one (54.7%) patients were using adalimumab, 18
(24%) patients were using ustekunimab, 9 (12%)
patients were using infliximab, 6 (8%) patients
were using etanecept and, 1 (1.3%) patient was
using golimumab.
Response Rate of Hepatitis B Vaccination
Forty-one (54.7%) patients received standard
dose HBV vaccine, and 34 (45.3%) patients received high dose HBV vaccine. In all participants,
38 (50.7%) patients were “responders” and 37
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(49.3%) were “non-responders”. Twenty-three
(60.5%) of the patients who received standard
dose HBV vaccine were “responders” and 15
(39.5%) of the patients who received high dose
HBV vaccine were “non-responders”.
Serum sCD30 Level
Median sCD30 level in the responders and
non-responders group was statistically similar
(Table 1). There was not any correlation between serum sCD30 level and the titer of HBsAb
(r= -0.123, p= 0.292). Serum sCD30 level was
similar both in patients who received standard
dose and high dose vaccine median 60.6 (27.3121.7) pg/mL and 52.1 (28.5-213.0) pg/mL
respectively, p= 0.569). sCD30 levels in standard
and high dose vaccines were examined. There
was no statistically significant difference between
responders and non-responders (Table 1).
Further, we evaluated the relation between
serum sCD30 level and HBV vaccine response
in patients with psoriasis. Median sCD30 level
was not statistically significant between responders
and non-responders (Table 2). There was a nearly significant inverse correlation between serum
sCD30 level and the titer of anti-HBs (r= -0.259,
p= 0.052). In the patients vaccinated with stan-

dard dose, there was not a statistically significant
association between serum sCD30 level and the
response rate of HBV vaccine. Median sCD30
level was significantly higher in non-responder
patients with psoriasis who received high dose
HBV vaccine compared to responders (Table 2).
DISCUSSION
In the present study, we evaluated the relationship between serum sCD30 level and HBV
vaccine response in patients using biologic drugs.
Serum sCD30 level was similar in responders and
non-responders to HBV vaccine. Any significant
difference could not be found regarding sCD30
level between the groups vaccinated with standard
dose and high dose HBV vaccine. We found an
inverse relation between antibody response to
HBV vaccine and sCD30 level in the patients
with psoriasis who received high dose vaccine
regime. To our knowledge, this is the first study
to evaluate the role of sCD30 as a potential
serological marker of HBV vaccine response in
patients using biologic drugs.
The therapeutic use of biologic agents is
increasing day by day to achieve efficient management of autoimmune diseases. There is a
potential risk for reactivation of HBV infection

Table 1. sCD30 levels after hepatitis B vaccine
Responders

Non-responders

p

sCD30 level at all patients (pg/mL) (n= 75)

51.3 (32.0-213.0) (n= 38)

61.5 (27.3-131.7) (n= 37)

0.484

sCD30 level at patients vaccinated with 20 µg
(pg/mL) (n= 41)

60.6 (38.5-86.8) (n= 19)

59.9 (27.3-121.7) (n= 22)

0.882

sCD30 level at patients vaccinated with 40 µg
(pg/mL) (n= 34)

48.3 (32.0-213) (n= 19)

66.1 (28.5-131.7) (n= 15)

0.222

Responders

Non-responders

p

sCD30 level at all psoriasis patients (pg/mL)
(n= 57)

50.3 (32.0-97.5) (n= 30)

63. 6 (28.5-131.7) (n= 27)

0.155

sCD30 level at psoriasis patients vaccinated
with 20 µg (pg/mL) (n= 31)

55.7 (38.5-97.5) (n= 14)

60.9 (29.2-113.1) (n= 17)

0.784

sCD30 level at psoriasis patients vaccinted with
40 µg (pg/mL) (n= 26)

69.5 (28.5-131.7) (n= 16)

47.1 (32.0-80.6) (n= 10)

0.037

* sCD30: Soluble cluster of differentiation 30.

Table 2. sCD30 levels after hepatitis B vaccine in psoriasis patients

* sCD30: Soluble cluster of differentiation 30.
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in patients using biologic drugs[17,18]. Besides,
the prevalence of HBV infection in patients with
chronic autoimmune diseases is higher than in
the general population[19]. So, it has been suggested that vaccinating patients using biological
drugs with negative screening tests, especially in
HBV endemic regions is crucial[17,20]. However,
as mentioned before, biologic drugs are one of
the risk factors for an impaired response to
HBV vaccine[21]. Poor or non-response to HBV
vaccine is an undesirable consequence to lead uncontrollable infections in the risk groups. Various
factors affecting response to HBV vaccine, other
than immunologic factors have been investigated
to understand the ethiogenesis of non-responsiveness so far for enhancing the HBV vaccine
efficacy[5]. Since esponse to HBV vaccine is related to antibody level, Th cells presenting HBsAg
have been the most emphasized subjects[22]. Th
cells are divided into Th1 and Th2 cells based on
the types of secreted cytokine. Some studies have
been designed to investigate the role of Th1
and Th2 functions in the immune response to
HBV vaccine[6,22]. In non-responders, low levels
of Th1 and Th2 cytokines has been detected[6].
So, it is critical to put forth the role of sCD30
in vaccine response. Since it was thought that
sCD30 is not only marker of Th2 cells but also
related to the balance of Th1/Th2 pathways[15].
The effect of sCD30 on vaccine response
has been evaluated in a few studies in the literature. Ausiello et al. have reported the correlation between induction of T cell proliferation by
sCD30 level and antibody response to pertussis
toxin[23]. Iyer et al. have investigated the effect
of inflammatory markers, including sCD30 as a
potential marker in response to pneumococcal
vaccination in HIV positive and negative adults.
They have reported that sCD30 did not adversely
affect vaccine response[24]. To our knowledge,
the relation between sCD30 level and HBV vaccine response has not been investigated before in
any group. Our study draws attention in this aspect. One of the important aspects of our study
is that we also evaluated the relationship between
sCD30 and vaccine dose regime. Although the
difference did not reach statistical significance,
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sCD30 level was higher in non-responders in
the whole group. But, in psoriasis which has
a maximum number among the diseases in our
study group, sCD30 level was significantly higher
in non-responder patients receiving high dose
vaccine. We thought that through this significance, sCD30 was related to vaccine response
considering that high dose of HBV vaccine has
been recommended in immunosuppressive patients by some authors[25]. Unexpectedly, there
was an inverse correlation between sCD30 level
and vaccine response based on the knowledge
of HBV vaccine induces Th2 pathway. It can
be speculated that sCD30 may be more related
to nonresponsiveness rather than responsiveness.
Although some studies have reported inadequacy
of Th1 and Th2 cytokines in non-responders,
Larsen et al. have reported that poor responders
produce primarily Th2 cytokines similar to our
results[22,26]. These different results may depend
on different technical methods (in vivo and in vitro cytokine measurement) and the demographics
of the study groups, but may also be interpreted
as sCD30 plays an essential role in the balance
of Th1/Th2 response rather than being a marker
of Th2 considering all of the mentioned studies.
Besides, high level of sCD30 in non-responders
may have arisen from the defect in signal transduction through pathway of this cytokine. Our
study group composed of different diseases and
biologic drugs. Disease-related factors and the effect of biologic drugs must be considered in the
assessment of the results. The impact of biologic
drugs on T cell repertoire has been reported by
Dulic et al[27]. Anti-TNF drugs increases cytokines
of Th2 pathways by blocking Th1 pathway[28].
The relatively high level of sCD30, whether statistically significant or not, in non-responders in
our study may be related to this effect of biologic
drugs. Disease-related factors could affect the level of sCD30; Gao et al. reported that sCD30
level was significantly higher in AS[29]. Duzgun et
al. have reported the correlation between sCD30
and Behçet disease[30]. Also, in rheumatoid arthritis, Fölster-Holst et al. did not find a difference
between psoriasis and control group in terms of
sCD30 level[31]. Considering the results of Föls-
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ter-Holst et al., there was a direct relation between SCD30 and vaccine response rather than the
effect of disease-related factors due to psoriasis
was the central disease of the study group[32].
There are some limitations in our study. We
could not examine the serum level of sCD30 before vaccination. Evaluation of changes in sCD30
levels before and after vaccination could indicate
the definitive relationship between sCD30 and
vaccine response. Heterogenous distribution of
our study group was the other limitation. It
would be more plausible that our study could be
designed based on one disease and biologic drug.
But we investigated the impact of one disease
as psoriasis with further analysis. The impact of
biologic drugs may be ignored because one study
reported that immunosuppressive therapy did not
influence the vaccine response[33].
In conclusion, we did not demonstrate an association between sCD30 level and HBV vaccine.
However, we showed that sCD30 level significantly was elevated in patients with psoriasis who
received high dose vaccine. This study points out
sCD30 may play a role in the HBV vaccine
response. Our study would shed light to further
studies to develop vaccine adjuvants for improving
the effectiveness of HBV vaccine.
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