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Abstract
Objective: We aimed to determine serum soluble CD30 (sCD30)
levels in patients with rheumatoid arthritis (RA) and to analyze
their clinical significance in these patients.
Materials and Methods: The study group consisted of 49 patients
who fulfilled the 1987 American College of Rheumatology
diagnostic criteria for RA, and 20 age- and gender-matched healthy
controls. Morning stiffness (minutes), pain (visual analog scale,
0-100 mm VAS), fatigue (5-point scale), patient’s and physician’s
general health assessment (0-100 mm VAS), number of tender and
swollen joints (total 28 joints), disease activity (DAS28 score), and
physical function capacity (disability) (Turkish version of the health
assessment questionnaire, HAQ) were assessed. Presence of
extraarticular manifestations was recorded. Radiographic
assessment of hands and feet was evaluated according to the
modified Sharp method. Routine laboratory tests, erythrocyte
sedimentation rate (ESR), C-reactive protein (CRP), rheumatoid
factor, immunoglobulins, and complements levels were determined
by nephelometry. Serum sCD30 levels of the patients with RA and
healthy controls were measured by ELISA.
Results: The mean age was 51.1±13.1 years. The mean disease
duration was 7.7±5.1 years. The median DAS28 score was 4.3 (2.3-6.8)
and the median HAQ score 1.1 (0-3). The serum levels of sCD30 were
significantly increased in RA patients (25.1±18.3 IU/ml) compared to
healthy controls (17.2±8.1 IU/ml) (p=0.004). The mean serum level of
sCD30 was not different between the low active and moderate/high
active patient groups. There was a correlation between sCD30 level
and extraarticular involvement (p=0.009, r=0.37) and physician’s
general health assessment (p=0.008, r=0.38).
Conclusion: The present data suggest a possible involvement of
CD30+ T cells in the immune processes of RA. Serum sCD30 levels
might be a helpful tool for the evaluation of Th2 activity in RA.
However, the relationship between sCD30 and clinical disease
activity remains uncertain. Therefore, we suggest the need for
further studies to investigate its clinical importance.
(Turk J Rheumatol 2009; 24: 131-5)
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Özet
Amaç: Romatoid artritli (RA) hastalarda serum soluble CD30
(sCD30) düzeylerini araştırmak ve klinik önemini analiz etmektir.
Yöntem ve Gereçler: 1987 ACR RA tanı kriterlerini karşılayan 49
hasta ile yaş ve cinsiyet açısından benzer olan 20 sağlıklı kontrol
grubu üzerinde bu çalışma yapılmıştır. Sabah tutukluğu (dakika),
ağrı şiddeti (görsel analog skala, 0-100 mm), yorgunluk (5-noktalı
skala), hastanın ve doktorun genel sağlık değerlendirmesi (görsel
analog skala, 0-100 mm), şiş ve hassas eklem sayısı (28 eklem), hastalık aktivitesi (DAS28 skoru), özürlülük (Sağlık Değerlendirme
Anketi, Türkçe versiyonu) değerlendirildi. Eklem dışı tutulumlar
kaydedildi. Radyolojik değerlendirmede eller ve ayaklar modifiye
Sharp metoduyla değerlendirildi. Rutin laboratuvar testlerin yanında ESR, CRP, RF, immunoglobulinler ve kompleman düzeyleri nefelometre ile, serum sCD30 düzeyleri ELISA yöntemiyle ölçüldü.
Bulgular: Hastaların ortalama yaşı 51.1±13.1 yıldı. Ortalama hastalık süresi 7.7±5.1 yıldı. DAS28 skoru median değeri 4.3 (2.3-6.8) ve
HAQ skoru 1.1 (0-3) olarak bulundu. Romatoid artritli hastalarda
serum sCD30 düzeyi (25.1±18.3 IU/ml) kontrollerden (17.2±8.1 IU/
ml) anlamlı derecede yüksek bulundu (p=0.004). sCD30 düzeyleri
inaktif/düşük aktiviteli hastalık grubu ile orta/yüksek derecede
aktif hastalık grubunda farklılık göstermedi (p=0.254). SCD30
düzeyi eklem dışı tutulumla (p=0.009, r=0.37) ve doktorun hastayı
genel değerlendirimiyle (p=0.008, r= 0.38) korelasyon gösterdi.
Sonuç: Romatoid artritin immün patogenezinde CD30 pozitif T
hücrelerinin etkilenmesini destekler, serum CD30 düzeyi romatoid
artritli hastalarda Th 2 aktivitesi için yararlı bir gösterge olabilir.
Ancak serum sCD30 düzeyinin klinik hastalık aktivite parametreleri
ile ilişkisinin varlığı kesin olarak gösterilememiştir. sCD30’un hastalık aktivitesi ve sonuç parametreleriyle ilişkisini araştırmak için geniş
ve homojen gruplarda yapılacak çalışmalara ihtiyaç vardır.
(Turk J Rheumatol 2009; 24: 131-5)
Anahtar sözcükler: Romatoid artrit, sCD30, hastalık aktivitesi,
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Introduction
Rheumatoid arthritis (RA) is a systemic autoimmune
disease of unknown etiology and is characterized by a
chronic inflammation of the synovial joints, which leads
to joint destruction. The etiopathogenesis is still not
completely understood; both T cells and B cells become
overactive in patients with RA. It has been proposed that
T cells play a major role in the immune processes in RA
(1). B cells are also important in the pathologic process
and may serve as antigen-presenting cells; they also
produce numerous autoantibodies and secrete cytokines
(2). Rheumatoid inflammation is accepted to be associated
with T helper type 1 (Th1)-driven immune response. The
two subsets of CD4+T cells defined in terms of cytokine
production and their function are Th1 and T helper type
2 (Th2) subsets (3). The Th1 subset produces interleukin
(IL)-2, interferon (IFN)-γ and tumor necrosis factor-α (TNFα). In contrast, the Th2 subset preferentially produces
IL-4, IL-5, IL-6, and IL-10 (4).
The synovium is infiltrated by activated Th1 cells
producing high levels of IFN-γ, and Th2 cells and their
cytokines, in particular IL-4, are rarely found in RA (5,6).
The Th1 cytokine profile was found in the joints of
patients with RA, and an imbalance between Th1 and
Th2 cells may play a role in the pathogenesis of RA (7).
The CD30 molecule, a member of the TNF superfamily
of membrane cytokine receptors, is expressed by activated CD4+T cells predominantly producing Th2 type cytokines in vitro (8). CD30-expressing activated T cells release
an 85 kD soluble form of the molecule (sCD30), which is
detectable both in vitro and in vivo (9). sCD30 is regarded
as a sign of the regulatory activity of these T cells (10,11).
High serum concentration of sCD30 associated with
increased CD30+ cell numbers in the blood and affected tissue were demonstrated in asthma and atopy, which are
Th2-mediated disorders (12, 13). Increased levels of sCD30
were also reported in some Th1-mediated autoimmune
diseases such as Hashimoto’s disease, Sjögren syndrome and
in both serum and synovial fluid of patients with RA (14-16).
High levels of sCD30 have been reported in peripheral
blood and synovial fluid of patients with RA (10,11).
Although increased sCD30 levels were shown in RA, the
relationship between sCD30 and disease activity and outcome parameters remains unclear. Therefore, in this
study, we aimed to evaluate serum levels of sCD30 molecule in patients with RA and to also analyze their clinical
significance in these patients.

Material and Methods
Patient population
The present study was carried out in Ibn-i Sina
Hospital, Ankara University Faculty of Medicine. The
study group consisted of 49 patients (13 male, 36 female;
mean age±SD: 50.4±14.3) who fulfilled the 1987 American
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College of Rheumatology (ACR) diagnostic criteria for RA
(17), and 20 age- and gender-matched healthy controls (7
male, 13 female; mean age±SD: 49.2±13.3).
Patients were evaluated using routine clinical and
laboratory measures, and then the following assessments
were made.
Clinical assessment
Morning stiffness duration was given in minutes. Pain
during the preceding week was recorded on a visual analog scale (VAS) of 100 mm (0 = no pain, 100 = worst pain).
Fatigue was assessed by a 5-point scale (1 = none, 5 = very
severe). Patient’s and physician’s general health assessment were made on a VAS of 100 mm (0 = best possible,
100 = worst possible). Disease activity was assessed
according to the number of tender and swollen joints
(total 28 joints) (18). Then, for each patient, the disease
activity score (DAS28) was also calculated from the number of tender and swollen joints (both by 28-joint-count),
erythrocyte sedimentation rate (ESR), and the patient’s
general health assessment by VAS (19). DAS28 score >5.1
indicated high disease activity, whereas a DAS28 score
<3.2 indicated low disease activity. Remission is achieved
by a DAS28 lower than 2.6 (comparable to the American
Rheumatism Association (ARA) remission criteria) (20).
Patients were divided into two groups according to the
DAS28 score as having inactive/low disease activity and
moderate/high disease activity.
The Turkish version of the health assessment questionnaire (HAQ) was used to evaluate the disability and outcome in patients with RA (21). The HAQ is a self-administered instrument covering eight categories of daily life:
dressing and grooming, arising, eating, walking, hygiene,
reach, grip, and activities (each containing two or three
items). The highest score for each of the eight areas is
summed and divided by 8 to yield, on a continuous scale,
a functional disability index between 0 and 3 (22).
Presence of extraarticular manifestations such as
rheumatoid nodules, anemia, pulmonary interstitial
fibrosis, pleuritis, Sjögren’s syndrome, rheumatoid vasculitis, and Felty’s syndrome was recorded. Vasculitis was
diagnosed when one of the following symptoms was
present: polyneuropathy/mononeuritis multiplex, cutaneous vasculitis, digital gangrene and visceral infarction, not
attributable to any disease (23).
Laboratory assessments
Routine laboratory tests (hemoglobin, leukocyte,
platelet and ESR values) were recorded. C-reactive protein (CRP), rheumatoid factor (RF), immunoglobulins (IgG,
IgA, IgM), and complements (C3,C4) levels were determined by nephelometry.
Serum sCD30 levels of the patients and healthy controls were measured using enzyme immunoassay (ELISA)
kit (MedSystems Diagnostics GmbH, Vienna, Austria)
according to the manufacturer’s protocol.
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All patients and healthy controls provided written
consent. All blood samples from patients and healthy
controls were stored at –20°C until analysis.
Radiographic assessment
Radiographic examinations of hands and feet were
evaluated according to the modified Sharp method (24)
by one physician. The maximum erosion score of all joints
in hands is 160 and in feet is 120 (total erosions of hands
and feet=280). The maximum scores for joint space narrowing in all joints of hands and feet are 120 and 48,
respectively (total joint space narrowing of hands and
feet=168).
Statistical analyses
The data were analyzed by non-parametric statistics.
The descriptive values were expressed as mean, median
and minimum-maximum. Difference between the patients
with RA and the control group was evaluated by MannWhitney rank sum test. Correlations were performed
using Spearman’s correlation coefficient. Differences
between sCD30 and clinical, laboratory and radiological
findings were assessed using Mann–Whitney rank sum
and chi-square tests.

Results
There was no significant difference with respect to
the age (p=0.53) and gender (p=0.32) between patients
with RA and healthy controls. The mean disease duration
was 7.7±5.1 (median: 7, min-max: 0.4-24) years.
Seventy-nine percent of patients were positive for RF.
Sixty-six percent of patients had extraarticular manifestations (predominantly, anemia: 49%, pulmonary involvement: 27%, pulmonary nodule: 22%, subcutaneous nodule: 13%). Demographic data and disease characteristics
of the patients with RA are shown in Table 1.
The median DAS28 score was 4.3 (2.3-6.8), and the
median HAQ score was 1.1 (0-3).
The serum levels of sCD30 were significantly increased
in patients with RA (25.1±18.3 IU/ml, compared with
healthy controls (17.2±8.1 IU/ml l) (p=0.004).
The mean serum level of sCD30 was not different
between the inactive/low active and moderate/high
active patient groups (p=0.227) (Table 2).
There was a correlation between sCD30 level and
extraarticular involvement (p=0.009, r=0.37) and physician’s general health assessment (p=0.008, r=0.38).
There was no significant association between sCD30
and the other assessed clinical laboratory parameters of
disease activity and radiological score (p>0.05).

Discussion
The aim of this prospective and controlled study was
to investigate serum levels of sCD30 in patients with RA
and to analyze their clinical significance in these patients.
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Three main observations can be reported from this
study. First, serum sCD30 levels were higher in patients
with RA than healthy controls. These results are parallel
with the findings of other studies (10, 11). It has also
been found that serum sCD30 values were higher in
active than in inactive RA patients (15, 25). These studies
support the data indicating that raised levels of sCD30
may reflect the presence of immune response characterized by the activation of Th2 cells. In our study, patients
had moderately active disease activity with respect to
clinical, laboratory and radiologic values. However, sCD30
levels were not significantly higher in the moderate/high
active patient group than in the inactive/low active
patient group.
Interestingly, Gerli et al. (10) found an inverse correlation between sCD30 and CRP serum values at baseline,
but not during follow-up. They also found that sCD30
levels were higher in early RA versus late RA, and sCD30
levels positively correlated with a good response to second-line therapy. They attributed this result to the fact
that low levels of CRP expression may be indicative of low
production of proinflammatory cytokines, and the inverse
correlation between sCD30 and CRP may reflect a downregulatory activity on inflammation exerted by this T-cell
subset during the early phases of RA synovitis.
Our second result is that higher sCD30 levels correlated with extraarticular manifestations in the patients.
Anemia was predominantly high in our population. The
degree of anemia supports the activity of the underlying
disease, particularly the severity of articular inflammation
in RA. Thirteen percent of patients had subcutaneous
nodule, which is thought to occur as a result of small vessel vasculitis with fibrinoid necrosis. Schönermarck et al.
(26) and Wang et al. (27) reported that increased sCD30
levels were found in active generalized small vessel vasculitis such as Wegener granulomatosis and Church Strauss
syndrome.
Our third result is that aside from physician’s general
heath assessment, there was no significant correlation
between sCD30 levels and the other assessed disease activity parameters, such as the number of involved joints, pain,
morning stiffness duration, RF, ESR, and radiological score,
although a number of studies have shown that elevated
sCD30 levels were associated with active disease in RA
(15,25). The correlation between sCD30 and physician’s
general health assessment score should be confirmed by
further studies involving much larger sample sizes. Ichikawa
et al. (28) reported that sCD30 levels were not associated
with any disease parameter in RA.
In the present study, serum sCD30 levels were not
associated with the disease outcome parameter, the HAQ,
which was used to assess disability. We did not find any
study investigating the relationship between sCD30 and
outcome and disability; therefore, the present work is the
first such study to look into the relationship between
sCD30 and disability. Savolainen et al. (25) showed that
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Table 1. Demographic, clinical, laboratory, and radiographic characteristics of patients with RA and comparison of inactive/low
active and moderate/high active groups
Characteristics
Study population
Inactive/low
Moderate/high
P*
n=49
active group
active group
n=10
n=39
mean±SD
median
median
median
Age (year)

51.1±13.1

50

50

53

NS

Gender (n, %)

54, 77%

10, 100%

26, 676%

NS

Disease duration (year)

7.7±5.1

7

7

7

NS

52.1±82.5

20

15

20

NS
NS

Morning stiffness (minute)
Fatigue (0-4)

-

2

1

2

Pain (0-100 mm VAS)

-

48

46

49

NS

Tender joints (0-28)

11.1±8.9

8

2

11

0.005

Swollen joints (0-28)

NS

1.9±2.6

1

0

1

Physician’s GHA (0-100)

-

30

27

32

NS

Patient’s GHA (0-100)

-

48

36

48

NS

DAS28 (0-10)

-

4.3

2.6

4.57

0.0001
NS

HAQ score (0-3)

-

1.1

0.9

1.2

Hemoglobin (g/dL)

12.2±1.8

12.1

12.1

12.2

NS

Leukocyte count (x109/L)

7.5±2.8

7.1

6.1

7.1

NS

Platelet count (x109/L)

326.1±98.0

297

302

314

NS

ESR (mm/hour)

43.2±26.6

34

25

34

NS

CRP (g/dL)

33.7±40.6

19.7

3.4

21.3

0.001

Rheumatoid factor (IU/mL)

134.1±168.9

62.1

41.3

63.7

NS

IgG (g/L)

14.5±3.2

13.9

13.2

14.1

NS

IgA (g/L)

2.8±1.4

2.8

2.2

3.0

NS

IgM (g/L)

1.4±0.8

1.3

1.8

1.3

NS

C3 (g/L)

1.2±0.2

1.2

1.1

1.2

NS

C4 (g/L)

0.3±0.2

0.2

0.2

0.3

NS

Radiologic score narrowing (0-168)

39.2±35.5

26

8

36.5

NS

Radiologic score erosion (0-280)

39.8±46.9

17.5

7

23

NS

*p values are from chi-square or Mann-Whitney U test; comparison between inactive/low active and moderate/high active groups.
NS: indicates no significant difference, GHA: General Health Assessment, DAS: Disease Activity Score, HAQ: Health Assessment Questionnaire,
ESR: Erythrocyte Sedimentation Rate, CRP: C-Reactive Protein, SD: Standard Deviation

Table 2. Serum sCD30 levels in patients with rheumatoid arthritis
sCD30 levels
Mean±SD
Median Min -Max
Inactive/low active

23.6±17.4

15.8

13.2-61.7

25.8±19.2

18.9

13.0-130.7

group n=10
Moderate/high active
group n=39
sCD30: Soluble CD30, SD: Standard Deviation, Min –Max: MinimumMaximum

serum sCD30 levels were higher in RA and undifferentiated arthritis than in controls at baseline, but serum sCD30
levels did not predict remission at one-year follow-up in
their series. Similarly, Abdulamir et al. (29) studied the role
of the regulatory T cells, CD4+CD25+ and CD4+CD30+ cells,
in the pathogenesis of asthma and their association with

apoptosis and NF-kappaB in patients with asthma. They
found that CD4+CD30+ cells were associated with the
pathogenesis of asthma but not with severity.
Several factors limit the generalization of our results,
including population size, disease activity and severity,
disease duration, lack of medical treatment data, and
lack of a different and challenging control group.
Therefore, further validation of these results is needed
with larger and more homogeneous populations.
In conclusion, these data suggest a possible involvement of CD30+ T cells in the immune processes of RA.
Since sCD30 is released by activated Th2 cells, increased
levels of sCD30 may reflect the presence of immune
responses characterized by Th2 cells and play a possible
role in the immunopathogenesis of RA. Hence, serum
sCD30 levels might be a helpful tool for the evaluation of
Th2 activity in RA. Based on the results of the present
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study, it should also be noted that the relationship
between sCD30 and clinical disease activity remains
uncertain, and further studies are needed to investigate
and explore its clinical importance.
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