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ABSTRACT
Background: Normal pregnancy is thought to be dependent on Th2 deviation, while
Recurrent Pregnancy Loss (RPL) and Pre-eclampsia (PE) appear to be biased toward the
Th1 immune response. It is believed that the soluble form of CD30 (sCD30) is an index
of Th2 immune response or modulator of Th1/Th2 responses. Objective: The aim of
this study was determination of the sCD30 level in RPL and PE patients. Methods: The
sCD30 level was measured in sera of a group of normal non-pregnant women (N=43)
and compared with normal pregnancy at the first (N=42) and third (N=42) trimester.
Furthermore, the level of sCD30 in the normal first and third trimester pregnancies were
compared with that of RPL (N=38) and severe pre-eclamptic (N=41) patients,
respectively. sCD30 levels were measured by ELISA method and student t-test was
used for statistical analysis. Results: The mean level of sCD30 at the first trimester in
normal pregnancy was significantly elevated as compared with normal non-pregnant
women (21.4 vs. 15.2 ng/ml, p<0.0001). A significant difference between sCD30
concentration at the first and third trimester of normal pregnancies was also observed
(21.4 vs. 14.3 ng/ml, p<0.0001). Interestingly, the sCD30 concentration did not show
any significant changes at the first trimester of normal pregnancy as compared with
RPL (21.4 vs. 20.9 ng/ml) and third trimester of normal pregnancy as compared with PE
(14.3 vs. 13.1 ng/ml). Conclusion: The data of this study indicated that the
concentration of sCD30 in serum during pregnancy period is not associated with RPL or
PE and serum sCD30 is not a good correlate of Th2 immune responses in pregnancy.
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INTRODUCTION
Recurrent pregnancy loss (RPL) and pre-eclampsia (PE) are the most common
complications of pregnancy and leading causes of major maternal and fetal morbidity
and mortality of human pregnancies. RPL refers to at least two previous pregnancy
losses prior to the 20th week of gestation (1). While in approximately 60% of RPL cases
the etiological factors are known, in the remaining 40% of the cases, the etiology of
abortion is unknown and the condition is classified as unexplained RPL (URPL) (2).
Pre-eclampsia (PE) is characterized with new onset of maternal hypertension with
sustained systolic blood pressure greater than 140 mmHg or diastolic blood pressure
greater than 90 mmHg and proteinuria greater than 300 mg per 24 hours (3). Preeclampsia is considered mild if hypertension and proteinuria as previously defined are
present but not in the severe range (4). Severe pre-eclampsia is defined with the
presence of at least greater than 160 mmHg systolic or 110 mmHg diastolic blood
pressure along with at least 5 gr of protein in a 24 hour urine collection or 3+ urine
dipstick testing. Several factors including immune reaction disorders are thought to be
associated with RPL or pre-eclampsia (5,6).
Cytokines are important immune factors that regulate immune responses. During
pregnancy period, cytokines are produced by both trophoblast and maternal immune
cells and play a major role in communication between fetus and mother as well as
homeostasis of immune responses (7). Based on the pattern of produced cytokines, T
helper (Th) cells are divided into two major types. Th1 cells produce a group of
cytokines including IFN-γ and IL-2 which are involved in cellular immunity while, Th2
cells are involved in humoral immunity through production of cytokines such as IL-4,
IL-5 and IL-13 (8).
In the pregnancy period cytokine imbalance is thought to be an important mechanism
for pregnancy related disorders. Normal pregnancy is thought to be a deviation of the
immune system towards Th2 type of immunity, while most pregnancy related
complications are believed to be a bias toward Th1 immune response (9). It is believed
that both RPL and pre-eclampsia are characterized by exaggerated Th1 responses.
Several studies have confirmed higher production of Th1 cytokines in RPL and preeclamptic pateints, as compared with normal pregnant women (10,11).
CD30 is a 120 KD surface glycoprotein molecule which belongs to the tumor necrosis
factor receptor superfamily (12). While CD30 is expressed by activated Th2 cells as a
surface molecule, the soluble form of the CD30 (sCD30) is also produced by proteolytic
cleavage of CD30 and secretion into the plasma (13). sCD30 is a 88 KD molecule and is
consider as an index of Th2 cell activation and modulator of Th1/Th2 responses (14,15).
It has been reported that during a normal pregnancy serum concentrations of sCD30 is
elevated (16). This abservation is in line with the Th2 hypothesis in normal pregnancy.
After the important role of Th1/Th2 cytokine balance in pregnancy outcome was
revealed, a few studies have been done to investigate the relationship between maternal
serum sCD30 concentration and pregnancy related disorders, including fetal intrauterine
growth restriction, small for gestational age pregnancies and pregnancies complicated
with acute pyelonephritis (16-18). Interestingly, scarce conflicting results regarding the
correlation between maternal serum sCD30 level and pregnancy outcome in RPL and
pre-eclamptic patients have been reported.
While Kusanovic and coworkers reported a significant lower concentration of maternal
sCD30 in the sera of pre-eclamptic women (16), their results were not confirmed in a
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recent publication by Laskowska and coworkers (19). Moreover, till Aug 2012, there is
only one published article in PubMed, regarding the relationship between sCD30 and
recurrent abortion. In this report, Makhseed and coworkers have shown that the
maternal serum concentration of sCD30 is not associated with pregnancy outcome in
recurrent spontaneous aborters (20). Considering scarce data regarding the prognostic
value of the sCD30 level in RPL or pre-eclamptic patients, the present study was
undertaken in a group of Iranian women to evaluate the sCD30 concentrations in RPL
and PE.
MATERIALS AND METHODS
Subjects. In total, 206 ethnicity matched women after obtaining the informed consent,
participated in this study, approved by local ethics committee, Shiraz University of
Medical Sciences, Shiraz, Iran. All participants were diagnosed and investigated
clinically or serologically, if needed, by the same gynecologist. Our subjects were
divided to five following groups:
● Group A: Forty three normal non-pregnant women without any history of pregnancy
between 21-33 years old.
● Group B: Forty two normal pregnant women at first trimester (gestational week
between 8-12), with history of at least two previous pregnancies and without history of
abortion formed our normal first trimester group. Group B women were age and ethnic
match with group A.
● Group C: Forty two normal primiparous pregnant women (gestational week between
32-35) as normal third trimester normal group.
● Group D: Thirty eight primary URPL women with at least two sequential abortions
with the same partner. Group D patients were age and gestational week match with
group B. URPL cases were diagnosed by a gynecologist based on clinical data and
laboratory results. To select URPL patients and exclude RPL ones from this study, all
patients were evaluated for normal anatomical, hormonal and chromosomal criteria and
the absence of infections (toxoplasma, cytomegalovirus, rubella, HIV, Chlamydia,
hepatitis B and C), anti-thyroid antibody and anti-phospholipid antibodies (including
lupus anticoagulant, anti-cardiolipin and β2-glycoprotein antibodies).
● Group E: Forty one primiparous pregnant severe pre-eclamptic women. Group E
patients were age and gestational week match with group C. The diagnosis of severe PE
was based on the new blood pressure, 160 mmHg or higher systolic or 110 mmHg or
higher diastolic on two occasions at least 6 hours apart, and plus onset of proteinuria, 5
gr or more of protein in a 24 hours urine collection or 3+ or greater on urine dipstick
testing of two random urine samples collected at least 4 hours apart. Demographic
characteristics for all participated women are summarized in the Table 1.
Sampling and the Measurement of sCD30 Level. Two ml of peripheral blood from all
participants were collected. Blood samples were taken from non-pregnant group A
women in the luteal phase.
Sera were separated from blood after centrifuging at 1000 x g for 10 minutes. All sera
were stored at -70°C until assay. sCD30 levels were measured by ELISA method
(BenderMed Systems, Vienna, Austria). Assay range of the ELISA kit was between
0.33-100 ng/ml. Intra- and Inter-assay coefficients of variation for measurement of
sCD30 were 5.1 and 4.3 percent, respectively.
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Statistical Analysis. Statistical analysis were carried out using (SPSS), version 16 for
Windows (SPSS Inc., Chicago, IL, USA). Normal distribution of the data was first
confirmed by using the Kolmogorov-Smirnov test, Student’s t-test was used for
statistical analysis and P-values less than 0.05 were considered as significant.
RESULTS
A significant difference between sCD30 concentration in normal non-pregnant as
compared to normal pregnant women at the first and third trimester was observed
(Table 1 and Figure 1). The mean level of sCD30 in Group A (normal non-pregnant
women) was 15.2 ng/ml, while the mean level of sCD30 in Group B (normal first
trimester pregnant women) was 21.4 ng/ml (p<0.0001). A significant difference
between sCD30 concentration at the first and third trimester of a normal pregnancy
(group B vs. group C) was also observed (21.4 vs. 14.3 ng/ml, p<0.0001, Table 1 and
Figure 1).
Table 1. Demographic Characteristics and sCD30 level of cases and controls.
Group A

Group B

Group C

Group D

Group E

P

(n=43)

(n=42)

(n=42)

(n=38)

(n=41)

Value

26.4 ± 3.2

27.1 ± 3.3

23.5 ± 4.1

28.2 ± 3.4

25.2 ± 3.1

NS

-

11 ± 1

34 ±1

12 ± 1

33 ± 2

NS

Systolic blood pressure (mmHg)

109 ± 11

105 ± 7

111 ± 14

121 ± 13

155 ± 14

*

Diastolic blood pressure (mmHg)

73 ± 5

71 ± 8

75 ± 9

71 ± 8

98 ± 24

**

15.2 ± 3.3

21.4 ± 3.9

14.3 ± 3.4

20.9 ± 5.3

13.1 ± 3.2

***

Parameter

Maternal age (years)
Gestational week

Maternal sCD30 level (ng/ml)

Group definitions: Group A= Non-pregnant, Group B= Normal pregnant at first trimester, Group C= Normal pregnant at third
trimester, Group D= URPL pregnant, Group E= Severe pre-eclamptic pregnant women. All values are given as mean ± SD.
* P<0.0001 for Group E versus all other groups
** P<0.0001 for Group E versus all other groups
*** P<0.0001 for maternal sCD30 level Group A versus Group B and Group B versus Group C

As indicated in Table 1 and Figure 1, the sCD30 concentration did not show any
significant changes at the first trimester of normal pregnancy (group B) when compared
with URPL (group D) subjects. The mean concentrations of sCD30 in group D and B
calculated to be 20.9 ng/ml, and 21.4 ng/ml, respectively. The same result was observed
when the mean level of sCD30 in group C (normal third trimester pregnant women) was
compared with that of severe pre-eclamptic patients (group E) (14.3 vs. 13.1 ng/ml,
Table 1 and Figure 1).
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Figure 1. Dot blot graph of sCD30 concentration in different groups indicating the mean level for
data presented in Table 1. Group definitions: Group A= Non-pregnant, Group B= Normal
pregnant at first trimester, Group C= Normal pregnant at third trimester, Group D= URPL
pregnant, Group E= Severe pre-eclamptic pregnant women.

DISCUSSION
It is widely believed that in the first trimester of a normal pregnancy a Th2 shift
dominates the immune response. While in the third trimester, a Th1 shift in immune
responses to the fetus occurs. Therefore, in this study we investigated the serum
concentration of sCD30, as a correlate of Th2 responses, in URPL or PE cases and
compared with sCD30 levels in normal pregnant and non-pregnant women to find an
association between sCD30 level and RPL or PE. The results can provide information to
be used in future evaluation of prognostic or predictive value of sCD30 level in
pregnancy related disorders. Our results indicated that sCD30 concentration
significantly increased with the onset of pregnancy in the first trimester of a normal
pregnancy and then decreased in the third trimester (Table 1, Figure 1). In line with our
results, several previous studies indicated a Th1/Th2 bias in first and third trimester of a
normal pregnancy (21-23). On the other hand our results confirms the previous reports
regarding elevation of sCD30 following normal pregnancy (16). However, our results
regarding the sCD30 level in pre-eclamptic or recurrent aborters did not match our
hypothesis. In the only one published data regarding the prognostic value of sCD30
level in recurrent abortion, Makhseed and coworkers did not detect any significant
correlation between sCD30 level and RPL which is in line with the results of the present
study (20). On the other hand while the report from Kusanovic and coworkers indicated
a significant lower concentration of maternal sCD30 in the sera of pre-eclamptic women
(16), the results of our study is in line with the results of another recent published work
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by Laskowska and coworkers that did not observe any significant change in sCD30
level in pre-eclamptic women (19). The traditional viewpoint is that Th0 immune
system is skewed towards a Th2 type of immune system by the fetus (24). This type of
immune system is in favor of preserving the fetus against the immune system of mother.
Regarding the effect of Th1/Th2 balance in pregnancy outcome, several studies have
shown that Th1 type cytokines are increased while Th2 ones are decreased in preecplamptic or recurrent aborter women (10,11,24,25-28). In contrast, there are several
studies indicating a Th2-dominant immunity in recurrent abortion or pre-eclampsia
(29,30). Therefore, it seems that the Th1/Th2 paradigm is now insufficient to explain
the mechanism of tolerance of maternal immune cells to the fetus or some pieces of the
puzzle are not yet found. Indeed, the Th1/Th2 paradigm has been expanded into the
Th1/Th2/Th17 and regulatory T (Treg) cell paradigm (31). Th17 cells are a subtype of T
lymphocytes that secrete IL-17 and act in favor of inflammation and graft rejection in
the immune system, a role similar to that of Th1 cells (31-34). Interestingly, several
studies have shown a higher activity of Th17 cells in abortions or pre-clampsia (35,36).
Tregs, on the other hand, reduce the proliferation of immune cells and induce tolerance
in the immune system and, therefore, act in favor of fetus preservation against maternal
immune system (37). Another important point is that cytokine milieu and immune cell
composition of deciduas is the primary mediators of maternal-fetal immunity.
Consequently, blood cells and cytokines can be different from that of deciduas. This can
lead to problems regarding measurement of blood factors, which can give us false
values that are not associated with those of the deciduas. In conclusion the data of this
study indicated that the level of sCD30 in serum during pregnancy period is not
associated with RPL or PE. Finally it may be concluded that the measurement of sCD30
in serum is not a good correlate of Th2 immune responses in pregnancy.
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