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ABSTRACT 

        Background and Objective: Nutritional factors and activation of inflammatory 

pathways are thought to be involved in pathogenesis of preeclampsia in pregnant women. 

The present study aimed to compare the serum levels of vitamin D and interleukin-6 in 

healthy pregnant women with those of preeclampsia ones. 

        Methods: This case-control study was performed on 120 healthy pregnant women and 

120 women with preeclampsia referred to Imam Reza Hospital in Kermanshah. The serum 

levels of vitamin D and IL-6 were measured by ELISA method. The data was analyzed by SPSS 

software (version 20) using independent t-test, the P-value of <0.05 was considered as 

statistically significant. 

        Results: There was no statistically significant difference between the mean level of 

vitamin D in the patients (37.64 ± 29.50 ng/ml) and the controls (40.06 ± 33.20 ng/ml). 

the serum level of IL-6 in patients with preeclampsia (21.71 ± 32.24 pg/ml) was 

significantly higher compared to that of  control group (15.04 ± 28.6 pg/ml) (P <0.001). 

       Conclusion: Based on the findings of this study, inflammatory factors and cytokines 

such as IL-6 can be considered as risk factor for preeclampsia. However, more studies with 

larger sample sizes are required to further evaluate the association of vitamin D levels and 

risk of preeclampsia. 

           Keywords: Pregnancy, Pre-Eclampsia, Vitamin D, Interleukin-6. 
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levels of vitamin D and IL-6 in pregnant 

women with preeclampsia and healthy 

pregnant women.  

 

MATERIAL AND METHODS 

          This case-control study was performed 

on 240 pregnant women (age range 20-35 

years) ,with gestational age of 28-40 weeks,  

who were referred to the obstetric clinic at 

Imam Reza Hospital of Kermanshah 

University of Medical Sciences in 2014. All 

preeclamptic women referred to the hospital 

were included in the study except those with 

multiple birth pregnancies, history of 

hypertension, diabetes, cardiovascular and 

renal diseases. The control group included 

first-time healthy singleton pregnant women 

with no history of systemic diseases, drug use, 

smoking and addiction. Data collection was 

carrid out using a questionnaire with the 

following sections: demographic information, 

parity, gestational age, weight, height and 

body mass index (BMI). The laboratory 

information included the levels of protein in 

urine, serum levels of vitamin D and IL-6, and 

blood pressure (systolic and diastolic). The 

commercial ELISA kits were used to measure 

serum vitamin D (Imnundiagnostic Cat No; 

k2108KD with 1ng/mL sensitivity) and IL-6 

(EuroBioSciences platinum with 0.92 pg/mL 

sensitivity) levels. The obtained data was 

analyzed by SPSS software (version 20) using 

independent t-test. The P-value of less than 

0.05 was considered as statistically significant. 

 

RESULTS 

      In this study, 120 women with 

preeclampsia (case group) and 120 healthy 

pregnant women (control group) were 

evaluated. The average age of mothers in the 

case and control groups was 30.85 and 28.7 

years, respectively. The mean of gestational 

age in women with preeclampsia and healthy 

women was 34.4 and 33.82 years, respectively. 

There was no statistical difference between the 

mean BMI of the preeclampsia group and the 

controls (P = 0.32). BMI of women with 

severe preeclampsia was significantly higher 

than the controls (P<0.001) (Table 1). The 

mean blood pressure of the patients with 

preeclampsia (13.98/90.70 mmHg) was 

significantly higher than the controls 

(11.56/71.37 mmHg) (p <0.001).  

 

INTRODUCTION 

        Preeclampsia is a systemic pregnancy 

disorder that affects 5 to 7% of all pregnancies 

worldwide and remains a leading cause of 

morbidity and mortality in mothers, fetuses 

and infants. It is the third most common cause 

of maternal mortality in the world (1) and the 

second most common cause of maternal 

mortality in Iran. Preeclampsia is responsible 

for about 18% of all maternal deaths in the 

country (2). Preeclampsia is defined as high 

blood pressure (more than 140/90 mmHg) for 

the first time and proteinuria of ≥ 0.3 grams in 

a 24-hour urine specimen (or a urine dipstick 

protein of 1+) that occur after 20 weeks of 

pregnancy (3, 4). Although the exact cause of 

preeclampsia remains unknown, several 

pathophysiologic mechanisms such as 

endothelial dysfunction, oxidative stress, 

activation of inflammatory pathways, and 

activation of renin-angiotensin system have 

been suggested (5). Many studies have 

evaluated the role of inflammation in the 

pathogenesis of preeclampsia (6, 7). The main 

role of cytokines in the pathogenesis of 

preeclampsia is causing endothelial 

dysfunction in the mother's vascular system 

(8). Among all inflammatory markers, a serum 

concentration of interleukin-6 (IL-6) is 

increased in patients with preeclampsia 

compared to healthy pregnant mothers (9-11). 

The pathogenesis of preeclampsia consists of a 

number of biological processes including 

impaired immune function, implantation of the 

placenta, excessive inflammation and high 

blood pressure that may be influenced by 

vitamin D, either directly or indirectly (12-15). 

Epidemiological studies suggest a strong 

association between low vitamin D levels and 

preeclampsia (16, 17). Optimal levels of 

vitamin D and suppression of immune cells 

improve blood flow in the vessels within the 

placenta. Therefore, vitamin D deficiency due 

to poor permeability of vessels within the 

placenta can trigger the early stages of 

preeclampsia (17). Cohort studies on 

nulliparous pregnant women showed a 27% 

reduction in the risk of preeclampsia in women 

who received vitamin D supplements (18). 

Clinical and biochemical studies show that 

several endothelial cell dysfunctions are 

associated with increased levels of 

inflammatory factors and cytokines that may 

be the primary cause of preeclampsia (5). 

Thus,   this   study   aimed  to  compare  serum  
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(P = 0.55) (Table 2). The mean serum level of 

IL-6 in the case group was significantly high 

compared to the control group (p <0.001) 

(Table 2, Figure 

The mean serum level of vitamin D in women 

with severe preeclampsia was lower compared 

to patients with mild preeclampsia (P=0.5). 

The mean serum level of IL-6 in participants 

with severe preeclampsia was high compared 

to subjects with mild preeclampsia (P = 0.1) 

(Table 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The mean blood pressure of pregnant women 

with severe preeclampsia was significantly 

higher compared to other participants 

(P<0.001). Overall, 82 cases had proteinuria 

1+ and trace, and 20 cases had proteinuria 2+ 

or higher. All participants with severe 

preeclampsia had proteinuria ≥ 2+, while 

19.6% of them with mild preeclampsia had 

proteinuria ≥ 2+ (Table 1). 

The  mean  level  of  vitamin  D  in  pregnant 

women    with     preeclampsia      was     lower  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

P-value Severe preeclampsia 

 

Mild preeclampsia Variable 

<0.001  

 

33.7 ± 4.38 28.9 ± 2.8 BMI (kg/m2) 

  

 

<0.001 

 

15.7 ± 0.82 

9.55 ± 2.3 

 

13.67 ± 1.1 

8.9 ± 7.04 

Blood pressure (mm Hg)  

Systolic 

Diastolic  

 

 

 

<0.001 

 

 

none 

100% (n=18) 

 

80.4% (n=82) 

19.6% (n=20) 

Proteinuria [n (%)] 

Cases with 1+ & trace 

Cases with 2+ or higher 

 

Table 1- Comparison of BMI, blood pressure and proteinuria between patients with mild and severe 

preeclampsia 

 

P-value preeclampsia Control  

0.55 37.64 ± 29.50 40.06 ± 33.2 Vitamin D (ng/ml) 

<0.001* 21.71 ± 32.24 15.04 ± 28.6 IL 6 (pg/ml) 

Mann-Whitney Test, NPar Tests, T-Test 

Table 2-Comparison of Vitamin D and IL-6 levels between the two study groups  

 

P-value Severe preeclampsia Mild preeclampsia  

0.5 33.63 ±  21.6 38.38 ± 30.7 Vitamin D(ng/ml) 

0.1 29.1 ± 30.1 20.39 ± 32.57 IL 6(pg/ml) 

 

Table 3- Comparison of IL-6 and vitamin D levels between severe and mild cases of preeclampsia  

 

 

Figure 1- Comparison of IL-6 levels between severe and mild cases of preeclampsia 
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Ghomian also observed a clear association 

between vitamin D deficiency and risk of 

severe preeclampsia. Vitamin D 

supplementation may be effective in 

prevention of preeclampsia (26). The 

mentioned study reported that vitamin D3 does 

not affect gene expression, endothelial growth 

factor, vascular endothelial alterations and the 

underlying mechanisms of preeclampsia, 

which is inconsistent with the findings of the 

present study (27). Study of seasonal patterns 

in preeclampsia showed the lowest incidence 

in summer, when there is plenty of sunlight 

with serum vitamin D concentrations at their 

peak (28, 29). However, some studies showed 

no association between vitamin D status and 

risk of preeclampsia (30-32). Study of Xu et 

al. reported a significant relationship between 

elevated levels of IL-6 and vitamin D 

deficiency, and the risk of preeclampsia (33). 

Although the present study found significantly 

increased levels of IL-6 in patients with 

preeclampsia, no significant relationship was 

observed between preeclampsia and vitamin D 

level. 

 In the present study, low vitamin D levels 

were observed in both groups that could be 

due to insufficient exposure of these women to 

sunlight. IL-6 levels were significantly higher 

in women with preeclampsia, which indicates 

the role of inflammatory factors and cytokines 

in the pathogenesis of preeclampsia. 

 

CONCLUSION 

        Based on the findings of this study, 

inflammatory factors and cytokines such as IL-

6 can be considered as risk factors for 

preeclampsia. Moreover, there is no significant 

association between vitamin D levels in 

pregnant women and risk of preeclampsia. 
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DISCUSSION  
       According to the findings, the mean serum 

level of vitamin D in women with 

preeclampsia was lower compared to the 

controls. There was no statistically significant 

difference in the serum levels of vitamin D 

between severe and mild cases of 

preeclampsia. This suggests the lack 

association of vitamin D levels in patients with 

the severity of preeclampsia. A serum level of 

IL-6 in patients with preeclampsia was 

significantly higher compared to the controls. 

Moreover, there was a significant association 

between high BMI and increased risk of severe 

preeclampsia. IL-6 is a pro-inflammatory 

cytokine produced by mononuclear 

phagocytes, endothelial cells, fibroblasts and 

T-cells. It is involved in immune activation 

and regulation of tumor necrosis factor 

production by arterial wall. Afshari reported 

increased levels of IL-6 in women with 

preeclampsia (19). Teran (20) and Hentschke 

(21) also reported increased plasma levels of 

cytokines such as IL-6 (its soluble receptor) in 

pregnant women with preeclampsia. In the 

present study, there was a significant 

correlation between increased concentration of 

IL-6 and preeclampsia. Consistent with this 

finding, Lau showed that the increased levels 

of TNF-α and IL-6 and IL-10 are associated 

with both mild and severe preeclampsia (22). 

In this study, a significant correlation was 

observed between increased IL-6 levels and 

preeclampsia. However, Ozler showed no 

significant difference in mean serum levels of 

IL-6 and TNF-α between healthy pregnant 

women and mild or severe cases of 

preeclampsia (23). Meanwhile, Olusi reported 

an increased level of IL-6 and TNF in normal 

pregnant women (24). The Inconsistency 

between the findings of the mentioned studies 

may be due to the differences in study design, 

sample size, methods’ sensitivity, type of 

samples, and sample collection method. 

Bodnar reported that an increased vitamin D 

level to 22 ng/ml reduces the risk of 

preeclampsia by 2-fold and concluded that 

vitamin D deficiency in mothers may be an 

independent risk factor for preeclampsia (17). 

Study of Abedi et al. also showed that vitamin 

D deficiency is significantly associated with 

risk of preeclampsia. Considering the low 

level of vitamin D due to poor lifestyle, daily 

intake of 400 IU vitamin D is recommended to 

pregnant     women    (25).   In    another study,  
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