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Evaluation the relation of TNF-alpha in 

aborted women who suffer from 

bacterial vaginitis 

ABSTRACT: 

Background The role of infectious diseases in recurrent miscarriage is not 

clarified yet, but proposed an incidence of 0.5–5%. There are some candidate 

infectious diseases such as Listeria monocytogenes, Toxoplasma gondii, rubella, 

herpes simplex virus (HSV), measles, cytomegalovirus, and coxsackie viruses. 

Aim: This study was aimed at evaluation of the relation of TNF-α level in aborted 

women infected with bacterial vaginitis.  

Material and Method A cross sectional study was carried out in Kirkuk city 

from  the beginning of February  2018 to the end of May 2018, deep vaginal swab 

was collected  from 100 women with recurrent abortion and 50 pregnant women 

(as control group) that belonged to different geographical areas in Kirkuk city and  

admitted  to Kirkuk General Hospital. The swabs samples were  cultured on blood 

agar and MacConkey  agar for 24 hour and secondary cultures were done for 

resulted culture for isolate specific bacteria. Five ml of blood was collected from 

each women enrolled in this study for TNF-α test using  ELISA technique. 

Results The study showed that 57% of women with recurrent abortion have 

positive high vaginal swab (HVS) culture comparing with 48% of pregnant 

women (control group). The current study showed that 86% of  women had 

aborted in the 1st  trimester of pregnancy and the least rate of abortion was in the 

3rd trimester. The study showed that 52.25% of aborted women were belonged to 

the age group 27-36 years  and highest rate of isolated bacteria from the HVS 

culture of aborted women was  S. aureus (45.61%) while  Proteus spp. was not 

isolated from aborted women. The study found that the highest mean of TNF-α 

level was denoted among women with abortion comparing with the control group 

(26.79±9.4 v.s 9.236±0.6 pg/ml) with highly significant relation of TNF-α level  

with abortion. The study showed that the highest TNF-α mean levels was recorded 

among women who aborted in the 1st  trimester (28.75±8.76 pg/ml) and the 

lowest mean was noted among the 3rd  trimester aborted women with highly 

significant relation among the groups.  

Conclusions It was concluded that the there was a highly significant relation of 

TNF-α level with abortion specially with women suffered from bacterial 

vaginosis. 
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Introduction 

Recurrent miscarriage (RM) is 

defined as the occurrence of three or 

more consecutive losses of pregnancy. 

According to this definition, it affects 

about 1% of couples trying to have a 

baby [1]. However, many clinicians 

define RM as two or more losses; this 

increases the percentage of RM from 

1% to 5% of all couples trying to 

conceive [2]. The role of infectious 

diseases in recurrent miscarriage is not 

c la r i f i ed  ye t ,  bu t  p roposed  an 

incidence of 0.5–5% [3]. There are 

some candidate infectious diseases 

such as Listeria monocytogenes, 

Toxoplasma gondii, rubella, herpes 

s implex v i rus  (HSV) ,  measles , 

cytomegalovirus,  and coxsackie 

viruses. Infectious diseases may cause 

pregnancy loss by the following 

mechanisms such as direct infection of 

the uterus, fetus, or placenta, placental 

insufficiency, chronic endometritis, 

e nd o ce r v i c i t i s ,  a mn i on i t i s ,  o r 

i n t r a u t e r i n e  m i s c e l l a n e o u s 

infections[4]. Immunological rejection 

of the fetus due to recognition of 

paternal antigens by the maternal 

immune system, resulting in abnormal 

immune cells and cytokine production, 

is postulated to be one cause of 

unexplained pregnancy loss [4]. 

Cytokines have traditionally been 

divided into families dependent upon 

the immune cell of origin and the 

immunological effects that they bring 

about[5]. Several mechanisms were 

proposed for the pro-abortogenic 

e f f e c t s  o f  T N F - α ,  i n c l u d i n g 

trophoblast invasion and placentation  

and induction of the expression of pro-

apoptot ic genes in human fetal 

membranes, which in turn accelerates 

membrane degradation and thus 

inc reases  the  suscep t ib i l i t y  to 

premature rupture. TNF-α was also 

described to facilitate miscarriage 

indirectly by activating NK cells or 

macrophages [6,7]. This study was 

aimed at evaluation of the relation of 

TNF-α level  in  aborted  women 

infected with bacterial vaginosis. 

Material and methods 
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A cross sectional study was 

carried out in Kirkuk city from 

beginning of February  2018 to the 

end of May 2018, deep vaginal 

swab was collected  from 100 

women with recurrent abortion and 

50 pregnant women ( as control 

group) that belonged to different 

geographical areas in Kirkuk city 

were  admitted  to Kirkuk General 

Hospital. The swabs samples were  

cultured on blood agar and 

MacConkey  agar for 24 hour and 

secondary cultures were done for 

resulted culture for isolate specific 

bacteria. Five ml of blood was 

collected from each women enrolled 

in this study, the obtained sera were 

aspirated and transferred to 

Eppendorf tubes and stored in deep 

freeze at -20°C for late TNF-α test 

using  ELISA technique. 

Statistical Analysis : 

Computerized statistically 

analysis was performed using IBM 

SPSS V23.0.0  statistic program. 

Comparison was carried out using; 

Chi square and T-Test. 

Results: 

 The study showed that 57% 

of women with recurrent abortion 

have positive HVS culture 

comparing with 48% of pregnant 

women (control group), Table 1. 

The current study showed that 86% 

of  women had aborted in the 1st 

trimester of pregnancy and the least 

rate of abortion was in the 3rd 

trimester, Figure 1. The current 

study showed that highest rate of 

isolated bacteria from the HVS 

culture of aborted women was  S. 

aureus (45.61%) and the higher 

rates of isolated bacteria from 

pregnant women were 29.17% for 

each of E coli and K. pneumonia 

and while  Proteus spp. was not 

isolated from aborted women, Table 

2. The study found that the highest 

mean of TNF-α level was denoted 

among women with abortion 

comparing with the control group 

(26.79±9.4 v.s 9.236±0.6 pg/ml) 

with highly significant relation of 

TNF-α level  with abortion, Table 3. 

The study showed that the highest 
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TNF-α mean levels was recorded 

among women who aborted in the 

1st trimester (28.75±8.76 pg/ml) 

and the lowest mean was noted 

among the 3rd trimester aborted 

women with highly significant 

relation among the groups, Table 4. 

Table 1: Distribution of HVS culture in recurrent aborted women and the control 

group. 

Results of vaginal swab 

culture 

Study groups 

Recurrent abortion women 
Pregnant women 

(control) 

No. % No. % 

Pathogenic bacteria 57 57 24 48 

Normal flora 43 43 26 52 

Total 100 100 50 100 

X2 = 1.08        P. value = 0.29                  Non Significant (NS) 
  

 

Figure 1: Distribution of aborted women according to trimester of pregnancy. 

Table 2:  Distribution of isolated bacteria among study groups. 

Isolated Bacteria 

Positive HVS cases 

Aborted women 
Pregnant women (control) 

No. % 
No % 

Escherichia   coli 17 29.82 7 29.17 

Staphylococcus aureus 26 45.61 4 16.67 

Klebsiella  pneumoniae 14 24.57 7 29.17 

Proteus 0 0 6 25.0 

Total 57 100 24 100 

X2= 21.03           P. value=0.0003                     HS 
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 Table  3: Estimation of TNF-α level in aborted women and the control group. 

TNF-α level 

(pg/ml) 

Study groups 

T. test P. value Recurrent abortion 

women 

Pregnant women 

(control) 

No. 100 50 

13.04 
0.0001 

HS 
Mean 26.79 9.236 

SD 9.4 0.6 

 

Table 4: Distribution of TNF-α mean levels according to trimester of abortion. 

TNF-α level 

(pg/ml) 

Gestational time of abortion 

F. ratio P. value 1st 

trimester 

2nd 

trimester 

3rd 

trimester 

No. 86 11 3 

17.42 

0.00001 

Highly 

Significant 

Mean 28.75 15.22 13.3 

SD 8.76 0.62 0.4 

 

Discussion: 

In present study, the overall 

prevalence of vaginal infections 

(57%) was coherent with reports in 

Kirkuk (33.2 %) [7], Iran (27.6 %) [8] 

India (34.7 %) [9],  in Vietnam 

(49.5 %) [10], and Pakistan (44 %) 

[11]. This variation might be 

methodology difference in isolation 

and identification of etiologies of 

vaginal infections. Moreover, 

environmental factors and difference 

on the actual study participants might 

also explain the above discrepancy. 

The most prevalent bacteria were S.  

aureus (45.61%) being also found by 

Manges et al [12].  Hayat et al [13] 

and Mumtaz et al [14] found that 

causative organisms of were E. coli in 

less than one-third of cases followed 

by Klebsilla less than one quarter and 

more than 5% were Proteus. 

Staphylococcus aureus may just be 

organisms causing local vaginal 

infection as they did not occur in the 

endocervix and may not have been 

responsible for the ascending upper 

genital tract infection in septic 

abortions. However, Staphylococcus 
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aureus is one of the several organisms 

that  have been reported to cause 

septic abortion [15]. Advancing 

maternal age and a patient history of a 

previous spontaneous abortion are the 

two leading factors associated with a 

greater risk of spontaneous abortion 

[16]. Sundari et al  [18] reported in 

their study that the majority of the 

sample was reported at first trimester 

of pregnancy.  Hassan et al [19]  and 

Israa [20] who reported a similar 

results. Ra'ad et al [21]  in a study of 

vaginitis in married women in Tikrit 

city found that women with 1
st
  

trimester of abortion recorded the 

highest rate of abortion. Several 

studies have reevaluated the 

connection between abortion risk and 

TNF-α polymorphisms [5,6].  In 

addition, results of this study are 

harmonized with previous report that 

Th-1 cytokines levels (IFN-γ, TNF-α) 

are augmented during abortion and 

may be accused for abortion, as Th-1 

cytokines, IFN-γ inhibited in vitro 

proliferation of human trophoblast 

cells [22]. Abdullah et al [23] 

revealed a significant association 

between raised serum TNF-α and first 

trimester pregnancy loss, strengthen 

the relation between these agents and 

fetal rejection and age does not 

influence the levels of TNF-α  in 

studied women sera with first 

trimester pregnancy failure. In 

addition, ageing is associated with 

increased inflammatory activity in the 

blood that elderly cohort had 

increased circulating levels of TNF- α 

[24]. Infection and inflammation have 

both ability to change the levels of 

circulating cytokine levels [22]. Al-

Hilli [25] in here study compared 

patients with recurrent miscarriage 

with normal pregnant women in the 

first trimester and found a highly 

significant difference in maternal 

serum TNF- α level between the two 

groups  in recurrent miscarriage and 

control group respectively. Similar 

results were obtained in a study done 

by Daher   et al [26] who measure the 

level of a number of cytokines (TNF- 

α, interleukin-6 & others) in women 

with recurrent pregnancy loss and 
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compare them with control group, 

they found that TNF α was 

significantly higher in women with 

recurrent pregnancy loss compared to 

control. Another study done by Kim   

et al [27]  who investigated 

immunophenotypic characteristics of 

peripheral blood mononuclear cells & 

evaluate Th1 cytokine (TNF-α) 

production in women with recurrent 

spontaneous abortions, they observed 

a significantly higher level of TNF- α 

in recurrent spontaneous abortion 

when compared to controls. 

Conclusions: 

It was concluded that the there 

was a highly significant relation of 

TNF-α level with abortion specially 

with women suffered from bacterial 

vaginosis . 
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