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Abstract 

Introduction: Successful pregnancy is dependent on T helper type-2 immunity (IL6), helpful in maintaining 

pregnancy, while T-helper type-I activity (IL2) is responsible for deleterious effect on pregnancy.  

Objective: To compare the cytokines IL2 and IL6 in cases of unexplained recurrent spontaneous abortions with 

those who had a successful pregnancy and with those who had a consequent abortion. 

Material & Methods: Group I- The patients with recurrent spontaneous unexplained abortion in first trimester 

(n=60) were subdivided in 2 subgroups: a) who subsequently continued pregnancy (n=40) and b) who aborted 

(n=20). Group II – 40 pregnant women in first trimester who delivered at term without any history of abortion 

were taken as controls. Blood was collected and analysed for IL2 and IL6 by ELISA kit. Parametric one way 

analysis of variance was used along with multiple range test (SNK) if necessary for statistical analysis. 

Result: IL2 (Th1) activity was higher in recurrent spontaneous abortion group weather they continued their 

pregnancy or aborted in comparison to control (p< .0001). On the other hand Th2 activity was insignificantly 

decreased (IL6) in both the groups of recurrent aborters in comparison to control.  

Conclusion: Recurrent Spontaneous aborters have a definite increase in Th1 activity and decreased Th2 

activity irrespective of whether they aborted or continued their pregnancy in comparison to controls. 

 

Introduction 

Primary habitual or recurrent abortions are 

defined as occurrence of three or more 

consecutive miscarriages prior to twenty weeks of 

gestation. The prevalence among pregnant women 

varies between 0.5-1%.
1,2

 The incidence is greater 

than expected by chance alone, since 10-15% of 

all clinically recognized pregnancies end in 

abortion. The causes of recurrent spontaneous 

abortions (RSA) are diverse.
3
 Halves of the 

recurrent miscarriages can be explained by 

genetic, hormonal, anatomical, metabolic 

abnormalities, infections or autoimmune 

mechanisms. Eighty percent of unexplained 

pregnancy failures are proposed to have an 

immunological background. There is an evidence 

that cellular immune effector mechanism is 

responsible for at least a proportion of 
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unexplained RSA
4,5

. The immunological 

enviornment i.e. the Th1/Th2 balance might be 

disturbed in RSA of normal embryos. Previous 

investigations of Th1/Th2 immune responses 

during pregnancy were able to show that there is a 

distinct shift towards the Th2-type reactions 

occurs especially at the feto-maternal inferface
6-10

. 

There is evidence of Th1, type elevated 

concentrations of cytokines IL2, IFN-y and TNF-

B and decreased concentration of Th2 cytokine 

IL-10 in spontaneous abortion due to antigen and 

mitogen induced activation of maternal peripheral 

blood mononuclear cells
11

. 

 

Aims and Objectives 

We designed a study with the objectives (1) To 

compare the cytokine profiles Th1 (IL2) and Th2 

(IL6) responses in RSA pregnant women who had 

a successful pregnancy with those RSA women 

who had consecutive spontaneous abortion in 

follow-up and with control pregnant woman (2) 

To assess the cut off levels of these cytokines in 

early pregnancy and predict the pregnancy 

outcome. 

 

Material and Methods 

Subjects 

This study consisted of 60 pregnant women of less 

than 20 weeks gestation who had at least three 

previous unexplained abortions and who had been 

investigated for possible anatomical, 

endocrinological, infectious, genetic and 

immunological causes of abortion (Group I). Of 

these women, one subgroup of 40 RSA women 

had continued their pregnancy (Group I A). The 

rest 20 patients underwent spontaneous abortion 

(Group I B). 

A similar number of healthy pregnant women of 

less than 20 weeks of gestation and with no 

history of abortion were selected as controls 

(Group II). Approval from Institute Ethical 

Committee was obtained. All patients were seen 

fortnightly with ultrasonography until 20 weeks of 

gestation and subsequently received antenatal 

care. 

Measurement of Cytokines 

Serum concentrations of interleukin 2 (IL2) and 

interleukin 6 (IL6) were assessed by a high 

sensitivity ELISA kit obtained from Couler/ 

Immunotech (France) which consisted of 

Sandwitch ELISA and manufacturer’s protocols 

were followed. Each sample was tested by a 

blinded faishon. The recombinant reference 

cytokine samples served as positive controls for 

caliberation. The sensitivity of the test for IL2 and 

IL6 was 5 and  3 pg/ml respectively.  

 

Statistical Analysis 

Z test was used to test the significant difference in 

mean values of study and control group. The one 

way analysis of variance parametric test was 

applied to find out the significant difference 

among the mean levels of IL2 & IL6 after log 

transformation. If this test revealed significant 

difference then Multiple Range test (SNK) was 

used to find pair wise significance difference.ROC 

curve technique was used to find out the cut off 

level of IL-2 and 6 and to predict the pregnancy 

outcome. 

 

Results 

The age of the patients in group 1 (RSA) was 

comparable to that among controls of Group II 

(29.46  3.54 Vs. 29.00  4.54, p>0.05). The 

mean gravidity was 4.43  0.72 in Group I in 

comparison to 1.75  0.62 in controls (p<0.001). 

The mean gestational age was 10.40  3.19 weeks 

in RSA group in comparison to 10.20  3.20 

weeks in control group. Thus, both groups were 

comparable in respect of mean age, parity, 

gestational age as showed in Table I. 

The measurement of IL 2 in group I B showed a 

significantly higher value  than that of those in 

group I A who continued their pregnancy (498.0  

412.91 Vs 30.50  21.81, p < 0.001,Table 2). 

 IL 2 levels in recurrent abortion group (whether I 

A or I B ) were  significantly higher than in 

controls (Group I A, 30.50  21.81 Vs 7.36  

10.34  p < .001 and Group 1B ,498.0  412.91 Vs 

7.36  10.34 p < .001) as shown in Table II, III. 
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On the contrary, IL6 levels in recurrent abortion 

group who aborted (IB) showed insignificantly 

lower values (143.50  115.65) in comparison to 

those patients who continued their pregnancy (IA, 

489.75  538.97, p 0.584) and Controls (352.96  

407.42, p 0.589). IL6 levels were much higher in 

Group IA and Controls although insignificantly (p 

0.961).Table II & III. 

 

 

The cut off value of IL2 and IL6 were calculated 

through ROC curve to diagnose the patients 

having the risk of miscarriage. The cut off value 

for IL2 and IL6 were taken > 5.5 pg/m1 and < 150 

pg/ml respectively which covers 96.3% and 

96.4% area. The sensitivity, specificity, positive 

predictive value, negative predictive value and 

accuracy were 95%, 45%, 63.3%, 90 % and 70 % 

for IL-2 and 76.7%, 50%, 60.5%,68.2% and 

63.3% for IL-6 respectively. 

 

Table 1: Comparative characteristics of the study groups 

 

Characteristics 

Study groups  

z value 

 

p value Cases 

(Group I, 

n=60) 

Control 

(Group II, 

n=60) 

Age (years) 29.46  3.54 29.00  4.54 t = 0.67 p > 0.05 

Gravida 4.43  0.72 1.76  0.72 t = 21.77 p < .001 

Parity
* 

0.16  0.37 0.70  0.65 t = 5.59 p < 0.001 

Gestational age (weeks) 10.40  3.19 10.20  3.20 t = 0.34 p > 0.05 

Number of abortions 3.26  0.44    

                *
Mann Whitney U test has been applied 

 

Table 2: Distribution of Mean SD of Interleukin 2 and Interleukin 6 cytokines among the study groups 

Variables Study Group                          Controls  

F value 

K.W test 

p values 

Group I B 

n=20 

Group I A 

n=40 

Group II 

n=60 

IL2 498  412.91 

(135-1220) 

30.50  21.81 

(5-80) 

7.36  10.34 (0-

40) 

  

log IL2 2.56  0.34 1.38  0.30 0.67  0.36 241.34 

 

<.001 

 

IL6 143.50  115.68 

0-270 

489.75  538.97 

10-1385) 

352.96  407.42 

(20-150) 

  

log IL6 2.14  0.38 2.27  0.73 2.26  0.53 0.38 0.69 

 IL6 p value IL2 p value  

I B Vs II 0.589 <.001 20.61 <.001  

I A Vs II 0.961 <.001 10.31 <.001  

I B Vs I A 0.584 <.001 13.74 <.00  
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Table III: Multiple range (SNK test values) non parametric test 

Group comparison I B Vs I A I B Vs II I A Vs II 

log IL2 13.74
*** 

20.61
*** 

10.31
*** 

log IL 6 
0.584***

 
0.589***

 
0.961***

 

    

                *** p<.001 

 

Table IV: Showing the various screening indices for IL2 and IL6 at a selected cut off point obtained by 

ROC curve.  

Variable Cut off 

point 

Area Sensitivity Specificity Positive 

Predictive value 

Negative 

predictive value 

Accuracy 

IL2 >5.5 0.963 95.0 45.0 63.3 90.0 70.0 

IL6 <150 0.642 76.7 50.0 60.5 68.2 63.3 

 

Discussion 

Studies on human pregnancy have proposed that 

cellular immune mechanisms is responsible for 

R.S.A. The cytokine network has been suggested 

to be involved in positive or negative evolution of 

on going pregnancies
4,11,12,13. 

 They concluded that 

IL2, IFN-Y, TNF cytokines were characteristic 

of T helper I (Th I) type cells which induced 

several cytotoxic and inflammatory reactions that 

had a diliterious effect on conceptus and were 

responsible for cell mediated immunity. On the 

other hand T-helper -2 cells secrete IL-4, IL5, IL6, 

IL10 and IL13 and are associated with humoral 

immunity and helpful in maintaining a normal 

pregnancy. Our results support this conclusion as 

we found that patients of RSA who went into 

abortion (1B) had higher values of IL2 (p < .01) 

and insignificantly lower values of IL6 compared 

to those who continued their pregnancy. 

Raghupathy et al compared the concentrations of 

T-helper 1 and T-helper 2 cytokines produced by 

peripheral blood mono nuclear cells from women 

undergoing unexplained recurrent spontaneous 

abortion with those produced during normal 

pregnancy at similar gestational age.
12

  

 

 

Significantly high amount (p 0.004 at 24 hours of 

cell culture and  0.0001 after 96 hours of culture) 

of IL6 were found at 12 week point of normal 

pregnancy as compared to recurrent spontaneous 

aborters and the mean value of IL2 was higher in 

recurrent abortions than in those with normal 

pregnancy (p 0.04 after 24 and 0.002 after 96 

hours of culture).  

One important point that one needs to consider 

here is that unlike in our study, they took the 

samples after the miscarriage had taken place. 

Therefore, the Cytokine shift observed by them 

might be due to result rather than the cause of 

miscarriage. 

Makseed et al also had results similar to our 

study.
13

 They studied Th1 and Th2 cytokine 

profile in recurrent aborters with successful 

pregnancy and subsequent abortions. Various 

cytokines such as IL-4, IL-5, IL-6 and IL-10 for 

Th2 response and IL-2, TNF- and IFN-Y for 

TH1 were secreted by mitogen stimulated 

peripheral blood mononuclear cells. RSA with 

subsequent normal pregnancy had higher level of 

IL6 as compared to patients with RSA who 
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underwent another abortion (p < .002). First 

trimester normal pregnancy also had higher IL6 

level. IL-2 values in group 1B were higher than 

that in the normal pregnant women. 

Wilson et al reported abnormally higher IL2 

receptor levels in non pregnant women with a 

history of recurrent miscarriages than in women 

with no history of miscarriage ( p < .05).
14 

Arlson et al reported TNF, IL6, lupus 

anticoagulant and anticardiolipin antibody in 

women with or without a past history of RSA
15

. 

Here IL6 value was found to be highest in control 

group i.e. without any history of past abortion. 

Contrary to our results, Bates et al
16

 found a 

greater Th1 to Th2 shift in pregnant women with 

RPL compared to pregnant control of similar age. 

Explaination for this might be the varied 

production of cytokines throughout pregnancy
11,17

 

and also whether control samples were taken from 

pregnant women at term, during  labour
12 

or in a 

nonpregnant women or in first trimester of 

pregnancy.
13 

This study may be reviewed with two caveats: 

1. First the data reflected is related to the events in 

the maternal blood cells in periphery and not to 

placenta itself. It is better to find out the events 

related to the maternal fetal interface also. 

2. This study does not show a cause and effect 

relationship between Th1 type reactivity and 

pregnancy loss. Maternal inflammatory response 

to a fetus that has died due to non immunological 

factors could well manifest as Th1 profile. 

 

Conclusion 

The IL2 level was observed to be significantly 

higher in pregnant women having a history of 

RSA with subsequent miscarriage as compared to 

those who had no miscarriage. The IL6 was also 

found to be lower in RSA who subsequently had 

miscarriage in comparison to those pregnant 

women without any abortion or RSA women who 

continued their pregnancy. This might help to 

adopt the preventive and therapeutic methods for 

solving this problem. This observation would 

throw a light for development of methods to 

manipulate the maternal immune system towards 

a Th2-type situation that would favour the 

successful pregnancy. 
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