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Summary
Introduction. Overweight has become a major risk factor for various diseases. Compared with normal weight overweight pregnant 
women have an increased risk of various complications in childbirth - invasive fetal monitoring, perineal ruptures, operative vaginal 
deliveries, cesarean sections, increased gestational age at delivery, and increased maternal length of stay are present. Both pregnancy 
and childbirth is a conditions significantly affected by the the immune system. However, this relationship and the possibility of its 
practical use is still not fully explored.
Aim of the study. Our aim is to determine whether overweight have the same impact on obstetrical outcome as obesity, explore 
changes of Interleukin-8 (IL-8) and Tumor Necrosis Factor-alpha (TNF-α) levels in the first and second trimester of pregnancy, 
compare these changes in normal weight pregnant women and pregnant women with overweight, to clarify their relationship to 
pregnancy outcome and to determine whether these cytokines have the potential to serve as biomarkers for prediction of labor 
complications.
Material and methods. This was a prospective, longitudinal study were we enrolled 55 pregnant women in their first antenatal 
visit. Blood samples were taken at different weeks of pregnancy. TNF-α and IL-8 concentrations were measured by Luminex xMAP 
technology (Luminex Corporation). Statistical analysis was performed using LibreOffice Calc, the Fisher exact test, Ttest, Spearman’s 
rank correlation coefficient and a non-parametric Mann–Whitney–Wilcoxon test. For all statistical analyses, p<0.05 was considered 
statistically significant.
Results. Labor dysfunction and cesarean section were more frequently observed in women with high BMI. In cases of vaginal 
delivery ruptures were more often for patients in high BMI group but the difference is small. Although average birth weight was 
slightly lower in normal BMI group, the difference is not statistically significant (p=0.13). Male gender babies were more often 
for women with high BMI, but statistical difference is not significant (p=0.15). Comparing the levels of TNF-α and IL-8 in different 
weeks of pregnancy no statistically significant difference between the study groups was found. There was no strong tendencies in 
dynamics in TNF-α and IL-8 levels in differend first and second trimester weeks of pregnancy.
No statistically significant differences in levels of TNF- α and IL-8 depending on the fetal macrosomia were observed, but IL-8 level 
correlated with labour dysfunction and mode of delivery. 
Conclusions. Overweight is a risk factor for labor dysfunction and probability of CS. TNF-α and IL-8 levels in early pregnancy does 
not differ in women with and without elevated BMI. In first and second trimesters of pregnancy no dynamics in TNF-α and IL-8 
levels in maternal serum is observed. IL-8 level in the second trimester is correlated with labour dysfunction and increased cesarean 
section risk. This is an important finding, but its clinical value still requires further research.
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It has been found that pregnancy is a condition of 
moderate inflammation, although the physiological role 
of this low-grade inflammation remains unclear and 
also, obesity is a condition of chronic inflammation. 
This contributes to increased levels of circulating 
proinflammatory cytokines (21). There is evidence 
that the immune system is also important for the 
development of labor. Cytokines themselves might 
mediate the leukocyte attraction that occurs at the 
time of parturition. They might mediate leukocytic 
infiltration, either directly or via upregulation of cell 
adhesion molecules (26).
Tumor Necrosis Factor-alpha (TNF-α) is an inflammatory 
cytokine primary produced by macrophages and belongs 

INTRODUCTION
O verweight has become a major risk factor for various 
diseases. And concern is the fact that the number of 
people with elevated Body Mass Index (BMI) continues 
to grow. Obstetricians are increasingly confronted with 
elevated BMI patients and maternal obesity significantly 
contributes to a poorer prognosis for mother and baby 
during delivery and in the immediate post-partum 
period (22). Compared with normal weight overweight 
pregnant women have an increased risk of various 
complications in childbirth - invasive fetal monitoring, 
perineal ruptures, operative vaginal deliveries, caesarean 
sections (CS), increased gestational age at delivery, and 
increased maternal length of stay are present (5,6).
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Following delivery main clinical characteristics were 
collected and included to the analyses: mode of delivery, 
indication for CS(labor dysfunction, fetal distress, 
cephalopelvic disproportion, placental pathologies), 
complications of vaginal delivery (labor dysfunction, 
fetal distress, ruptures during childbirth- any degree 
cervical, vaginal or perineal lesions which were 
diagnosed and required suturing ), gestational age at 
delivery, birth weight and gender. 
The study was approved by the Latvian University Ethics 
Committee. A written informed consent was obtained 
from each patient.
Blood samples were collected from an antecubital vein 
after a 12-h fast. 
The samples were allowed to coagulate for 20 to 
30 min at room temperature. Sera were separated 
by centrifugation at 4 °C for 20 min at 1600×g. All 
specimens were immediately aliquoted, frozen, and 
stored at−80°. TNF-α and IL-8 concentrations were 
measured by Luminex xMAP technology (Luminex 
Corporation).
Statistical analysis was performed using LibreOffice 
Calc. Data are reported as percentages for categorical 
variables and as median for continuous variables. 
The Fisher exact test was used to compare categorical 
variables and Ttest to compare continuous variables 
between groups. Spearman’s rank correlation coefficient 
(Spearman’s rho) was applied to assess relationship 
between cytokines and BMI. A non-parametric Mann–
Whitney–Wilcoxon test was used for evaluation 
between TNF-α and IL-8 levels and fetal macrosomia 
and obstetrical outcome. For all statistical analyses, 
p<0.05 was considered statistically significant.

RESULTS
Differences were found  in the outcome of pregnancy in 
women with and without excess weight.
Obstetrical outcome of the study population are shown 
in Table 1.

Table 1. Obstetrical outcome characteristics of the 
study groups

High BMI 
(n=17)

Normal BMI 
(n=38)

P-value

Age (mean 
number)

29.94 
(21-40)

28.89 (19-
38)

0.49

Gravidity (mean 
number)

2.11 (1-5) 2.26 (1-5) 0.68

Parity (mean 
number)

1.71 (1-4) 1.84 (1-4) 0.6

Gestational age 
(weeks)

39.59 
(37-41)

39.53 (38-
41)

0.83

Caesarean 
Section, % (n)

47 (8) 8 (3) 0.002

Labour 
dysfunction,
% (n)

43 (6 of 
14)

8 (3 of 36) 0.01

to the subpopulation of Th1 lymphocytes. In pregnancy 
it is also produced by placenta and membranes (4). 
This cytokine regulates a number of cell functions, 
including cell proliferation, differentiation, apoptosis 
and is involved in the metabolic regulation of glucose, 
lipids, and insulin resistance (18,4). Studies have 
confirmed that increase of TNF-α, is related to the risk 
for developing obstetric complications, particularly 
recurrent fetal loss, GDM, hypertensive syndromes, 
and fetal growth restriction, but these results remain 
controversial (2). And there are limited data on the 
early pregnancy. 
Interleukin-8 (IL-8) is a member of CXC chemokine 
subfamily it is responsible for the recruitment 
of monocytes and neutrophils thus engaging in 
inflammatory response (1). In terms of pregnancy the 
relationship has been found that risk of spontaneous 
preterm delivery and preeclampsia is increased in 
women with high IL-8 levels (20,3,23). However, there 
is no conclusive data on the early pregnancy cytokine 
levels and birth outcome.

AIM OF THE STUDY
 We wanted to determine whether excess weight have 
an impact on obstetrical outcome.
Objective of this study is to explore IL-8 and TNF-α level 
changes in the first and second trimester of pregnancy, 
compare these changes in normal weight pregnant 
women and pregnant women with overweight and to 
clarify their relationship to pregnancy outcome. The 
aim is to determine whether these cytokines have the 
potential to serve as biomarkers for prediction of labor 
complications.

MATERIAL AND METHO DS
This was a prospective longitudinal study in which we 
included women who received perinatal care at Riga 
Maternity Hospital Outpatient Department and gave 
birth at Riga Maternity Hospital in years 2011th and 
2012th. Pregnant women were recruited at their first 
antenatal visit at 9-12 weeks of pregnancy. The study 
included healthy, adult pregnant women without 
history of previous adverse obstetrical outcome and CS.
Exclusion criteria were serious illnesses - cardiovascular, 
respiratory, endocrine abnormalities, allergies and 
smoking.

All the women recruited were measured for weight 
and height, and the BMI was calculated. Two groups of 
patients were defined according to the result: one group 
with excessive weight (defined as BMI above 24.9 kg/
m²) and a second group with normal BMI 
55 women were enrolled, 17 in group with excess 
weight (average BMI 28.81 kg/m² - 11 overweight(BMI 
from 24.9-29.9 kg/m²) and 6 obese (BMI from 30 kg/
m²)) and 38 in group with normal BMI (average BMI 
21.69 kg/m²). 
Further for women from both groups blood samples 
were taken in their first visit and in visits at 15-18 and 
24-28 weeks gestation.
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High BMI 
(n=17)

Normal BMI 
(n=38)

P-value

Ruptures in 
childbirth, % (n)

57 (8 of 
14)

50 (15 of 30) 0.75

Birth weight (g) 3954 
(3360-
4320)

3754 (2730-
5130)

0.13

Male gender, % 
(n)

65 (11) 42 (16) 0.15

No significant difference in terms of age, gravidity, 
parity and gestational age among study groups were 
found. But large differences were observed in the mode 
of delivery. Cesarean section ( due to various reasons - 
dysfunction, fetal distress, cephalopelvic disproportion 
or placental pathologies) were more frequently applied 
to women with high BMI (47% vs 8%; p=0.002). Labor 
dysfunction had 43% women of high BMI group and 
8% women of normal BMI group (p=0.01). In cases of 
vaginal delivery ruptures were more often for patients 
in high BMI group but the difference is small (p=0.75). 
Although average birth weight was 3954g in high BMI 
group and 3754g in normal BMI group, the difference 
is not statistically significant (p=0.13). Male gender 
babies were more often for women with high BMI, but 
statistical difference is not significant (65% vs. 42%; 
p=0.15).
To exclude the possibility that birth complications in 
the group with excessive weight is more due to obese 
women, we compared data about adverse obstetrical 
outcome inside the group - between overweight and 
adipose women. The results, which we obtained showed 
that the percentage of complications was similar in both 
subgroups. Level of statistical significance of any of the 
parameter was not p<0.05. Most notable difference was 
found in terms of risk of rupture in labor - 36.36% vs. 
66.67%, however, because of a small number of patients 
in each subgroup, this correlation can not be considered 
statistically significant (p=0.33).
Serum levels (pg/ml) of cytokines in pregnant women 
with high and normal BMI at different weeks of 
gestation are shown in Table 2.

Table 2. Cytokine levels in pregnant women with 
high and normal BMI

High 
BMI

Normal 
BMI

Spearman’s 
rho

P-value

TNF-α at 
9-12 weeks 
of gestation 
(pg/ml)

8.4 8.2 0.076 0,65 

TNF-α at 15-
18 weeks of 
gestation (pg/
ml)

8.1 9.4 -0.051 0.76 

TNF-α at 24-
28 weeks of 
gestation (pg/
ml)

9.0 8.5 -0,001 1.00

IL-8 at 9-12 
weeks of 
gestation (pg/
ml)

27.2 28.9 0.049 0.79

IL-8 at 15-
18 weeks of 
gestation (pg/
ml)

22.7 55.5 0.225 0.25

IL-8 at 24-
28 weeks of 
gestation (pg/
ml)

26.5 19.8 0.001 1.00

Comparing the levels of TNF-α and IL-8 in different 
weeks of pregnancy no statistically significant difference 
between the study groups of overweight and pregnant 
women with normal BMI was found.
Dynamic of TNF-α and IL-8 values in first and second 
trimester of pregnancy is displayed in Figures 1-6.

Fig. 1: TNF-α values of normal BMI patients

Fig. 2: TNF-α values of high BMI patients
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Fig. 3: TNF-α values of all patients

Fig. 4 IL-8 values of normal BMI patients

Fig. 5 IL-8 values of high BMI patients

Fig. 6 IL-8 values of all patients

There were no strong tendencies in dynamics in TNF-α 
and IL-8 levels in different first and second trimester 
weeks of pregnancy.
No statistically significant differences in levels of 
TNF- α and IL-8 depending on the fetal macrosomia 
were observed, but IL-8 level correlated with labor 
dysfunction and mode of delivery. Statistical reliability 
is shown in Table3.

Table 3. The statistical significance of the 
relationship between cytokine levels and labor 
outcomes- results of Wilcoxon test

TNF-
alpha 
at 9-12 
weeks 
of ges-
tation

TNF-
alpha at 
15-18 
weeks 
of ges-
tation 

TNF-
alpha at 
24-28 
weeks of 
ges-tation

IL-8 at 
9-12 
weeks 
of ges-
tation

IL-8 at 
15-18 
weeks 
of ges-
tation

IL-8 at 
24-28 
weeks 
of ges-
tation

Fetal 
macro-
somia

W = 
134.5, 
p-value = 
1

W = 158, 
p-value = 
0.5618

W = 133.5, 
p-value = 
0.4398

W = 79, 
p-value = 
0.6201 

W = 93, 
p-value = 
0.5327 

W = 78, 
p-value 
= 0.5295 

Labor 
dysfun-
ction

W = 64, 
p-value = 
0.957 

W = 96, 
p-value = 
0.01899 

W = 52, 
p-value = 
0.3881 

W = 64, 
p-value = 
0.957 

W = 96, 
p-value = 
0.01899 

W = 52, 
p-value 
= 0.3881 

Mode 
of deli-
very

W = 
143.5, 
p-value = 
0.5087

W = 50, 
p-value = 
0.9138

= 74, 
p-value = 
0.07043

W = 68, 
p-value = 
0.1897 

W = 42, 
p-value = 
0.7796 

W = 98, 
p-value 
= 
0.03875 

DISCUSSION
In this study, we wanted determine whether there is the 
possibility to find biomarkers that could help to predict 
obstetric complications in early pregnancy. We chose 
two cytokines from different groups in order to to test 
their level in maternal serum and to find out whether 
there are differences depending on the BMI and on 
obstetric outcome. 
Most studies have analyzed pregnant women with 
obesity but to situation in Latvia much greater 
importance would be if specified role of excessive weight 
in the development of obstetric complications would be 



ACTA CHIRURGICA LATVIENSIS • 2013 (13)

49

established. Therefore, in this study we chose to split 
patients with and without high BMI. And our study 
confirmed that increased weight itself is a risk factor for 
birth dysfunction and higher rate of CS. Similar results 
were also obtained in other studies, but in those obesity 
was analyzed as a risk factor (6,24). A large retrospective 
cohort study demonstrated that elevated prepregnancy 
weight increase the risk of prolonged and postterm 
delivery (41 or 42 weeks) (10). In our prospective study 
we did not find a significant difference at the pregnancy 
solution time. Mothers who are obese have an increased 
risk of tears during childbirth (16). In our study that was 
not confirmed, but it can be explained by the fact that 
CS outweigh the vaginal birth for women with a high 
BMI. Studies in which fetal weight is compared between 
pregnant women with and without obesity show that 
it is significantly larger in cases of obesity (25). In our 
research we found slightly higher fetal weight in women 
with higher BMI, but the difference was not statistically 
significant. This suggests that the excessive weight do 
not affect the child’s risk of macrosomia.
In terms of cytokine level changes during pregnancy 
our study showed no significant changes in TNF-alpha 
and IL-8 levels in maternal serum. Other longitudinal 
studies have found an increase of TNF-alpha in late 
(34-36 weeks) pregnancy (15). This is explained by the 
fact that the placenta were shown to express TNF and 
its receptors is with greatest activity evident in third 
trimester which explains the increase in TNF-α levels 
(9). Also IL-8 levels did not change in pregnancy, they 
rose just in labour (11).
We found no correlation between TNF-α and maternal 
BMI. Our findings are similar to results of study were 
women had their inflammatory markers measured at 
term before labour (17).
 In another study correlation has been found between 
IL-8 and maternal adiposity, but samples were taken 
and cytokines were measured only at 28 and 37 weeks 
gestation so there is no clarity on the situation in early 
pregnancy (8). According to results of our research IL-8 
levels during early pregnancy does not depend on pre-
pregnancy BMI.
Also we found that maternal TNF-α and IL-8 levels in 
first and second trimester do not have relationship with 
fetal macrosomia. Similar results were also obtained in 
researches were IL-8 and TNF-α levels were analyzed in 
cord blood samples and in maternal blood samples taken 
in second half of pregnancy (18,8). TNF-α also did not 
correlated with labor dysfunction and CS risk. This is 
consistent with the results which are obtained in study 
were material from 55 patients were taken with blood 
sampling from a clamped segment of cord after delivery 
of the fetus and from the cord at its insertion into the 
placenta after delivery of the placenta. TNF-α levels 
for both patient groups were uniformly low for all of 
the cord measurements with no significant differences 
noted (7).
There are few studies to look for correlations between 
cytokine levels in early pregnancy and mode of delivery. 
So far, IL-8 role as a biomarker the most have been 

studied in relation to risk of premature birth (12,13). 
Our results show that IL-8 levels in the second trimester 
is correlated with birth dysfunction and thus the risk 
of cesarean sections. This is a very important discovery, 
which still requires further research. However, this 
could be due to the valuable role played by immune 
system in childbirth. Also we know that IL-8 increases 
activity of collagenase and metalloproteinases 8 and 9, 
which are required for softening of cervical tissue what 
is very important during childbirth (14). These factors 
could be decisive in the development of complications 
in labor and thus affect the need for SC. Our study 
shows that there are changes that exist in a relatively 
early time of pregnancy. Of course, larger studies with 
greater sub-groups in order to clarify the prognostic 
role of cytokine in the development of complications in 
labor is necessary.

CONCLUSIONS
1.  Not only obesity, but also excessive weight 

altogether is a risk factor for labor dysfunction and 
probability of CS.

2.  TNF-α and IL-8 levels in early pregnancy does not 
differ in women with and without elevated BMI.

3.  In first and second trimesters of pregnancy no 
dynamics in TNF-α and IL-8 levels in maternal 
serum is observed.

4.  IL-8 level in the second trimester is correlated with 
labour dysfunction and increased cesarean section 
risk. This is an important finding, but its clinical 
value still requires further research.
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