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Background: Preeclampsia (PE) is a pregnancy-specific condition, characterized by
high blood pressure and proteinuria after 20 weeks of gestation. One of the
hypotheses concerning the etiology of PE is vitamin D3 deficiency during
pregnancy. Vitamin D3 is especially important during pregnancy as low maternal
vitamin D3 stores may contribute to problems like low birth weight as well as an
increased risk of maternal comorbidities.
Objectives: To evaluate serum vitamin D3 levels and how they can be affected by the
severity of PE at the third trimester of pregnancy.
Methods: This case-control study included a total of 71 pregnant women at the third
trimester of pregnancy (41 with PE and 30 without PE as controls). Vitamin D3
serum level was measured by enzyme-linked immune-sorbent assay (ELISA).
Results: The study’s findings showed no significant difference in serum vitamin D3
level (p>0.05) between controls (14.41±1.41ng/ml) and PE patients (14.32±1.00
ng/ml). As well, subgroup analysis revealed non-considerable changes between mild
PE cases (15.92±1.73 ng/ml) and severe ones (13.07±1.09 ng/ml).
Conclusions: PE and its severity may have no significant effect on serum vitamin
D3 levels of pregnant women at the third trimester of pregnancy.
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INTRODUCTION
Preeclampsia (PE), a disorder that complicates 2-8% of pregnancies, is a leading cause
of maternal and fetal morbidity and mortality. 1 Its diagnosis is based mainly on elevated
blood pressure (BP: systolic BP of 140 mmHg, or diastolic BP of 90 mmHg), and proteinuria
that occur after week 20 of gestation in women who were not previously diagnosed with
hypertension or other manifestations such as renal impairment, thrombocytopenia, hepatic
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dysfunction, pulmonary edema, or cerebral/visual disturbances. 2 The clinical features of
this disorder involve newly-onset hypertension and proteinuria but the specific definition
for PE varies according to different guidelines and between countries. 3 PE is capable of
being separated into two major kinds, the early and the late onset PE. This classification
is depending either on the onset period or the identification of the syndrome. 3 The late
onset PE comprises the majority (>80%) of preeclamptic cases. In the early onset type,
the clinical symptoms appear prior to week 33 of gestation, while regarding late onset kind
they happen following week 34. Early-onset PE is associated with an increased risk of short
and long-term maternal complications and perinatal mortality and morbidity. 1,4 The risk
factors include previous PE, chronic renal disease, chronic hypertension, diabetes mellitus,
systemic lupus erythematosus or antiphospholipid syndrome, first pregnancy, maternal age
>35 years, body mass index >35 kg/m2 , inter-pregnancy interval >10 years, family history
of PE. 5
The prominent role of vitamin D3, a hormone, in bone homeostasis was firstly reported
in the early decades of the 20th century the discovery that rickets might be prevented and
treated by sun exposure. It led to isolation and identification of vitamin D2 (ergocalciferol)
and vitamin D3 (cholecalciferol), then the knowledge about vitamin D role as immunomodulatory, anti-inflammatory, anti-fibrotic, and antioxidant was grew. 6,7 Adequate levels of
vitamin D3 are essential for bone health, immune function, proliferation and differentiation of cells, inflammation, insulin secretion and action, and vascular health. Its deficiency
is common worldwide and its metabolism is markedly altered during pregnancy for reasons
not fully understood. 8 Vitamin D3 (also called bioactive vitamin D, 1,25-dihydroxyvitamin
D3, 1,25-(OH)2 D3, calcitriol, or 1,25-dihydroxycholecalciferol) is a pluripotent hormone
and important modulator of both innate and adaptive immunity, and serum total 25hydroxyvitamin D (25(OH)D) is commonly used to assess individual vitamin D3 status. 9
Estimates of levels of vitamin D3 in the serum of pregnant females has aided researchers
in evaluating the frequency of deficiency of vitamin D3, and it has also helped in understanding both maternal and fetal outcomes that are associated with such deficiencies. Fetus
development during pregnancy is fully reliant on the mother’s stores of vitamin D3, and so,
the condition of the mother’s vitamin D3 levels is crucial for fetal development. Throughout
pregnancy, the fetus maintains increments of 1,25-(OH)2 D3 more than that required and
this amount increases to the point of birth. 10 Limited reports are there to evaluate the vitamin D3 status in pregnant women at the third trimester of pregnancy, particularly, in those
with PE. Thus, the current communication aims to evaluate vitamin D3 levels in pregnant
women with PE at the third trimester of pregnancy.

MATERIALS AND METHODS
Study design and subjects
This case-control study was designed and laboratory work was conducted at the Department of Chemistry and Biochemistry, College of Medicine, Al-Nahrain University from
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June 2019 to March 2020. The participants in the current study were 71 pregnant women at
the third trimester of pregnancy (41 with PE and 30 without PE as controls) of those who
registered at Al-Imamain Al-Kadhimain Medical City. All women who included in this
research were subject, by their physician, to physical examination, blood pressure measurement, and laboratory investigations.

Inclusion and exclusion criteria
Inclusion criteria
All pregnant women included in this study were in the third trimester. Pregnant women
aged 18 - 45 years, within the gestational age of ≥ 22 - 40 weeks, singleton pregnant women.
Patients with arterial hypertension defined by systolic BP ≥140 mmHg or diastolic BP
≥90 mmHg, proteinuria greater than 0.3 g/24h or 3 g/L, proteinuria/creatinine ratio > 30
g/mmol, and generalized edema with or without thrombocytopenia <150000/mm3 were
included in this study. Healthy pregnant women met the following criteria; pregnancy with
normal blood pressure (<140/90 mmHg), absence of proteinuria.

Exclusion criteria
Chronic hypertension, renal and liver diseases, diabetes mellitus, smokers, fetal
structural abnormalities, multiple pregnancy, intrauterine fetal growth restriction from
other causes, heart failure, inflammatory disorders, elderly pregnants, infectious disease,
endocrine disease, HELLP syndrome and collagen vascular disease

Biochemical analyses
Five milliliters of venous blood had been withdrawn from each pregnant woman by the
use of disposable syringes in the sitting situation. Then, it was discharged gradually in disposable test tubes without anticoagulant (gel tube), and left to clotting for 10 to15 min at
37°C. After the samples were clotted, they were centrifuged at 1000x g for 10-15 min and
serum samples were separated and stored in epindorff tubes at -80°C until analysis of vitamin D3 (vit. D3). At the day of analysis, the samples were thawed and analysed for vitamin
D3 using enzyme linked immunosorbent assay (ELISA) kit (Calbiotech, El Cajon, California, U.S.A.) according the manufacturer’s instructions.

Statistical analysis
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Data was expressed as mean±standard error mean (m±SEM), and statistically evaluated using SPSS software v. 26 (IBM, USA). Based on the normality test result, the data
was analysed using the parametric test t-test. A p value ≤0.05 were considered statistically
significant.

RESULTS
The age and vitamin D3 levels of the preeclamptic pregnant women and healthy control subjects are presented in table 1 and table 2. Statistical analysis, using student’s t-test, showed no
significant differences (p= 0.957) between serum vitamin D3 of control women (14.41±1.41
ng/ml) and that of patients groups (14.32±1.00 ng/ml, p= 0.957). Also, non-considerable
(p= 0.155) change in vitamin D concentration was noted between mild (15.92±1.73 ng/ml)
and severe (13.07±1.09 ng/ml) PE patients.
Table 1 The age and vitamin D3 concentrations of study participants

Age (years)
Vitamin D3 (ng/ml)

Control (n=30)
29.7±1.37
14.41±1.41

PE (n=41)
29.05±0.97
14.32±1.00

P
0.697
0.957

PE, preeclampsia

Table 2 The age and vitamin D3 concentrations of PE patients

Age (years)
Vitamin D3 (ng/ml)

Mild PE (n=18)
27.44±1.63
15.92±1.73

Severe PE (n=23)
30.30±1.14
13.07±1.09

P
0.146
0.155

PE, preeclampsia

DISCUSSION
The results of the recent study showed that there was no significant difference (p> 0.05)
in means of maternal age of control group when compared with patients groups (mild and
severe PE) (Table 1), also there was no significant difference (p> 0.05) between mild and
severe PE groups (Table 2). These findings agreed with those of Nasser et al. (2020), 11
Sharabi-Nov et al. (2021) who showed no significant differences in the mean of age for PE
and control normotensive individuals. 11,12 In the current study, the levels of serum vitamin
D3 showed no significant differences between pre-eclamptic pregnant women and normal
controls (Table 1). All study groups showed vitamin D3 deficiency and this may be due to
low exposure to sunlight, inadequate dietary vitamin D3 intake and seasonal variation.
Baghdad Journal of Biochemistry and Applied Biological Sciences, 2(03) | 2021 | https://doi.org/10.47419/bjbabs.v2i03.42
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Also, this study consistent with previous study which found that there was no significant
difference in serum 25(OH)D levels between mild, severe PE and control groups. Also, there
was no association between 25(OH)D deficiency and preeclampsia severity in the study. 13

CONCLUSION
The results of this study suggest that PE may have no effects on vitamin D levels in pregnant
women in the third trimester of pregnancy. Also, a non-considerable change in vitamin D
concentrations was noted between mild and severe PE patients.
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