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discovery of  Vitamin D-specific receptors and metabolites 
in the placenta and decidua[3] has highlighted the role of  
Vitamin D in pregnancy-related disorders. Vitamin D is 
emerging as a promising agent for PE prevention.[4] Vitamin 
D deficiency is highly prevalent in women of  reproductive 
age and in pregnant mothers.[5] If  proven effective, the 
population level benefits of  Vitamin D supplementation 
would be substantial and likely to impact the long-term 
health of  offspring.[6]

PE is thought to originate in early pregnancy when the 
maternal immune system limits placental invasion in 
mothers vulnerable to cardiovascular disease. Calcitriol 
can be considered a pregnancy-supporting factor[7] that 
could work through several mechanisms to reduce PE risk, 

INTRODUCTION

Hypertensive disorders of  pregnancy are a major 
cause of  maternal and fetal morbidity, disability, and 
mortality.[1] Globally, 10% of  pregnant women suffer from 
hypertensive disorders[2] including 3–5% of  pregnancies 
that suffer from pre-eclampsia (PE). In recent years, the 
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prevalent in women of reproductive age and in pregnant mothers. Vitamin D receptors on the heart and blood vessels of mother 
suggest that Vitamin D has a cardioprotective effect, and calcitriol can influence endothelial and vascular smooth muscle cell 
function as well as controlling inflammation and affecting the regulation of blood pressure through influences on the renin-
angiotensin-aldosterone system.

Objective: The objective of the study was to study the prevalence, association, and impact of Vitamin D deficiency with PE 
and their outcome.

Methods: Before the onset of labor, blood samples were drawn from each participant and sent to laboratory for the estimation of 
Vitamin D levels. The results were reported deficient if it was <10 ng/ml, insufficient if 10–30 ng/ml, and normal when it was >30 ng/ml.

Results: Maternal complications observed were wound infection and eclampsia. Fetal and neonatal complications included 
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including a direct influence of  calcitriol on implantation, 
placental invasion, and angiogenesis.[8,9] It is also believed 
to be important in directing immune responses by dendritic 
cells and macrophages at the fetal-placental interface as 
well as immunological adaptation by the mother to reduce 
the risk of  infection and inflammation.[4,9] Compared to 
normal pregnancies, Vitamin D metabolism is markedly 
altered in PE. This may be due to reduced placental 
1α-hydroxylase activity[10] resulting in lower circulating 
calcitriol concentrations compared to normotensive or 
chronically hypertensive pregnant women.[11,12] Vitamin D 
status is reportedly lower in pre-eclamptic mothers at the 
time of  diagnosis,[11,13] but also before disease onset in 
some studies.[14,15]

Vitamin D receptors on immune cells express key 
enzymes involved in the hormonal activation (CYP27B1) 
and catabolism (CYP24A1) of  Vitamin D metabolites, 
suggesting that the availability and effectiveness of  
calcitriol can be directly regulated by the cells of  the 
immune system. [16] The net result of  calcitriol on 
adaptive immune responses leads to a skewing towards 
a more tolerogenic status, which is a maternal immune 
adaptation required for the maintenance of  a healthy 
pregnancy.[17]

In vitro studies have demonstrated that calcitriol 
administration leads to an upregulation of  regulatory T-cell 
responses while pro-inflammatory responses are typically 
downregulated,[16] constituting an adaptation to maternal 
tolerance that would reduce the risk of  PE. Vitamin D 
receptors on the heart and blood vessels of  mother suggest 
that Vitamin D has a cardioprotective effect, and calcitriol 
can influence endothelial and vascular smooth muscle cell 
function as well as controlling inflammation and affecting 
the regulation of  blood pressure through influences on the 
renin-angiotensin-aldosterone system.[18]

Objectives
• To study the association of  Vitamin D deficiency 

with PE
• To study the prevalence of  Vitamin D deficiency in 

the women who suffer from PE
• Impact of  different levels of  serum Vitamin D on final 

outcome.

MATERIALS AND METHODS

The present case–control study was conducted in the 
Postgraduate Department of  Obstetrics and Gynaecology, 
SKIMS Medical College and Hospital, Bemina, Srinagar, 
over a period of  2 years. The patients fulfilling the selection 
criteria were recruited for the study.

Inclusion Criteria
Pregnant women with blood pressure more or equal to 
140/90 mmHg on two occasions at least 6 h apart within 
7 days with proteinuria were included in the study. It was 
ensured that the participants are not taking any Vitamin D 
supplementation during the pregnancy.

Exclusion Criteria
(i) Women with other associated comorbidities including 
gestational diabetes and hypothyroidism and (ii) women 
with a history of  any drug intake except the routine 
supplements and antihypertensives.

This study was carried out on pregnant women already 
diagnosed with PE, selected from routine admissions 
in SKIMS MCH and equal number of  healthy pregnant 
women who were randomly selected as control group.

Written informed consent was taken from all women 
recruited into the study.

Before the onset of  labor, blood samples were drawn from 
each participant and sent to laboratory for the estimation 
of  Vitamin D levels. The results were reported deficient if  
it was <10 ng/ml, insufficient if  10–30 ng/ml, and normal 
when it was >30 ng/ml.

The recorded data were compiled and entered into a 
spreadsheet (Microsoft Excel) and then exported to data 
editor of  SPSS Version 20.0 (SPSS Inc., Chicago, Illinois, 
USA). Continuous variables were expressed as Mean ± SD 
and categorical variables were summarized as frequencies 
and percentages. Graphically, the data were presented 
by bar and pie diagrams. Student’s independent t-test or 
Mann–Whitney U-test, whichever feasible, was employed 
for comparing continuous variables. Chi-square test or 
Fisher’s exact test, whichever appropriate, was applied for 
comparing categorical variables. P < 0.05 was considered 
statistically significant. All P-values were two tailed.

RESULTS

The mean age of  cases was 29.3 ± 42.0 years with a 
range of  20–37 years, and in controls, the mean age was 
29.5 ± 3.49 years with a range of  21–38. Education and 
socioeconomic level were low in majority of  patients in 
our study showing that lower socioeconomic status and 
less education are significant risk factors for PE. Out of  
61 patients, 35 patients were diagnosed of  PIH in their 
30–34 weeks of  gestation, 20 (32.8%) patients were diagnosed 
at 25–30 weeks of  gestation, and only 6 (9.8%) patients were 
diagnosed to have PIH at >35 weeks. The mean gestational 
age of  diagnosis of  PIH was 30.9 ± 2.79 weeks. Symptomatic 
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features of  PE and eclampsia included headache, edema, 
blurring of  vision, and nausea. 2+ urinary protein was seen 
in majority of  patients followed by 1+ and 3+.

Insufficient (10–30 ng/ml) Vitamin D levels were observed 
in 65.6% in cases group followed by normal Vitamin D levels 
(>30 ng/ml) in 32.8% of  women while only 1.6% of  women 
were Vitamin D deficient. Deficient (<30 ng/ml) Vitamin D 
levels were seen in 41 (67.2%) women with PE compared 
to 28 (45.9%) women without PE. Sufficient (>30 ng/ml) 
Vitamin D levels were observed with 20 (32.8%) pre-
eclamptic women compared to 33 (54.1%) women without 
PE. Out of  a total of  61 patients studied, the mode of  
delivery was cesarean section in 42 (68.9%) women while as 
vaginal delivery was observed in 19 (31.1%) patients. Maternal 
complications observed were wound infection and eclampsia. 
Fetal and neonatal complications like intrauterine device 
(IUD) were seen in 3 (4.9%) patients, respiratory distress in 
5 (8.2%) patients, early neonatal death, sepsis, and prolonged 
neonatal intensive care unit (NICU) admission were observed 
in 2 (3.3%) patients each while as only one fetal/neonate 
was seen to have meconium aspiration syndrome. Impact 
of  Vitamin D deficiency was in in 12 (29.3%) women who 
delivered vaginally compared to 7 (35.0%) patients with 
sufficient Vitamin D. Cesarean delivery was observed in 
29 (70.7%) patients with Vitamin D deficient compared to 
13 (65.0%) patients with Vitamin D sufficiency. Impact of  
Vitamin D deficiency on maternal outcome was observed 
in 41 patients with deficient Vitamin D levels compared to 
20 patients with sufficient Vitamin D levels. Only 3 (7.3%) 
patients with deficient Vitamin D had maternal complications 
while none of  the patient with sufficient Vitamin D levels 
had maternal complications.

Impact of  Vitamin D deficiency on neonatal outcome was 
observed in this study. Thirty-eight (92.7%) live birth were 
seen in Vitamin D deficient women compared to 20 (100%) 
women with sufficient Vitamin D levels. IUD was seen in 
3 (7.3%) women with deficient Vitamin D compared to 
none in Vitamin D sufficient. Apgar score <7 was observed 
in 7 (18.4%) women with Vitamin D deficiency compared to 
1 (5%) women with sufficient Vitamin D. Prolonged NICU 
admission was observed in 2 (5.3%) neonates of  Vitamin D 
deficient mothers. Intrauterine growth restriction (IUGR) 
was seen in 5 (13.2%) women with deficient Vitamin D 
compared to none in Vitamin D sufficient. Neonatal 
complications were seen in 10 (26.3%) neonates delivered 
by mothers with deficient Vitamin D levels.

DISCUSSION

The present case–control study was conducted in the 
Postgraduate Department of  Obstetrics and Gynaecology, 

SKIMS Medical College and Hospital, Bemina, Srinagar, 
over a period of  2 years. In our study, there were 28 (45.9%) 
gravida 1 in cases and 21 (34.4%) in controls, 15 (24.6%) 
women were gravida 2 in cases and 13 (21.3%) in controls, 
and 14 (23.0%) gravida 3 were in cases and 17 (27.9%) in 
controls. There were only 4 (6.6%) women with >gravida 
4 in cases and 10 (16.4%) in controls. The difference 
observed was statistically insignificant with P = 0.261. 
Dabbaghmanesh et al.[19] found that comparison of  25 (OH) 
Vitamin D levels between normal primigravida women and 
severe PE women groups showed no significant differences 
(P > 0.05). Our results are also in conformity with the 
findings of  Bodnar et al.[14] wherein 72.7% of  women 
were gravida 1, 16.4% women were gravida 2, and 10.9% 
were gravida 3. In another study by Jindal et al.,[20] gravida 
1 was most common in all the study groups (PE without 
severe features 69.66%, PE with severe features 55.56%, 
and controls 54.4%) followed by gravida 2 and gravida 3.

Out of  61 patients, 35 patients were diagnosed of  PIH in 
their 30–34 weeks of  gestation, 20 (32.8%) patients were 
diagnosed at 25–30 weeks of  gestation, and only 6 (9.8%) 
patients were diagnosed to have PIH at >35 weeks. 
The mean gestational age of  diagnosis of  PIH was 
30.9 ± 2.79 weeks. Gong et al.[21] confirmed that pregnancy-
induced hypertension-associated complications are more 
frequent in early-onset (<gestational week 32) compared 
to late-onset PE. In their study, 413 women with severe PE 
were divided into three groups according to the gestational 
age at the onset of  PE as follows: Group A (<32 weeks, 
73 cases), Group B (between 32 and 34 weeks, 71 cases), 
and Group C (>34 weeks, 269 cases). In the present study, 
there were 4 (6.6%) women who were having edema as 
signs and symptoms followed by headache with edema 
in 3 (4.9%) patients and headache in 2 (3.3%) patients. 
Headache with blurring of  vision and headache with nausea 
were seen in 1 (1.6%) patient each. Symptomatic features 
of  PE and severe PE include oliguria (<500 mL of  urine 
in 24 h), cerebral or visual disturbances, and pulmonary 
edema or cyanosis.[22,23]

Majority of  patients were found to have 2+ urinary protein 
followed by 20 (32.8%) patients who had 1+ protein 
in urine. 3+ urinary protein was observed in 4 (6.6%) 
patients and 4+ urinary protein in 2 (3.3%) patients. PE is 
hypertension and proteinuria (protein in urine >0.3 g/24 h 
(1+ dipstick) on two occasions >6 h apart) or edema 
(Roberts et al., 2003[24] and Zhang et al., 1997[25]). Insufficient 
(10–30 ng/ml) Vitamin D levels were observed in majority 
of  patients, that is, 40 (65.6%) in cases group. Normal 
(>30 ng/ml) Vitamin D levels were seen in 20 (32.8%) 
patients while as deficient Vitamin D levels were found in 
1 (1.6%) patient. Ullah et al.[26] did a study on the prevalence 
of  Vitamin D deficiency. Among all the subjects, 78.19% 
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had serum 25 (OH) D levels <30 ng/ml. The mean 
(±standard deviation, SD) 25 (OH) D level was 24.53 
(±0.71) ng/ml in our study population. It was lowest among 
women with eclampsia (21.56 ± 1.16 ng/ml), slightly higher 
in PE (23.96 ± 1.31 ng/ml) and highest among controls 
(24.86 ± 1.02 ng/ml). Normal (>30 ng/ml) Vitamin D 
levels were seen in 33 (54.1%) patients in control group 
while as insufficient (10–30 ng/ml) Vitamin D levels 
were observed in 28 (45.9%) in control group. Deficient 
(<30 ng/ml) Vitamin D levels were seen in 41 (67.2%) 
women with PE compared to 28 (45.9%) women without 
PE. Sufficient (>30 ng/ml) Vitamin D levels were observed 
with 20 (32.8%) pre-eclamptic women compared to 
33 (54.1%) women without PE. The difference observed 
was statistically significant with P = 0.018.

The safety of  Vitamin D supplementation during pregnancy 
has recently been evaluated by several randomized 
controlled trials. Intake of  up to 4000 units of  Vitamin D3 
daily or 35,000 units weekly for 10 weeks has been reported 
to be safe during the 3rd trimester of  pregnancy, without 
producing hypercalcemia or other adverse effects (Hollis 
et al., 2011[27] and Roth et al., 2011[28]). Jindal et al.[20] showed 
that 68% of  controls and 77.53% of  PE subjects without 
severe features were Vitamin D deficient. Vitamin D 
level of  pre-eclamptic women with mild features when 
compared with controls was not found to be significant 
(P = 0.30). There were 68% of  controls and 86.11% of  PE 
subjects with severe features were Vitamin D deficiency. 
This result showed that more patients of  pre-eclampsia 
with severe features were deficient in Vitamin D levels 
as compared to controls. This was statistically significant 
(P = 0.046).

The significant difference in the mean Vitamin D levels 
observed in a study by Jindal et al.[20] was observed 
as compared to the control group indicated a strong 
association between deficiency of  Vitamin D and PE. 
These findings are also consistent with the studies done 
by Sharma et al.,[29] Nidhi et al.,[30] Sahu et al.,[31] Sangeeta 
et al.,[32] Kumari et al.,[33] and Goel et al.[34]

In our study, out of  a total of  61 patients studied, the mode 
of  delivery was cesarean section in 42 (68.9%) women while 
as vaginal delivery was observed in 19 (31.1%) patients. 
Impact of  Vitamin D deficiency was in 12 (29.3%) women 
who delivered vaginally compared to 7 (35.0%) patients 
with sufficient Vitamin D. Cesarean delivery was observed 
in 29 (70.7%) patients with Vitamin D deficient compared 
to 13 (65.0%) patients with Vitamin D sufficiency. The 
mode of  delivery was most likely affected by PE rather 
than Vitamin D deficiency. Ali et al.[35] established the 
association of  Vitamin D deficiency to PE among women 
of  reproductive age. In the control group with healthy 

pregnancies, 70.5% delivered vaginally and 29.5% delivered 
by cesarean delivery. In contrast, in the case group who 
developed PE, only 27% had vaginal deliveries and 73% had 
a cesarean delivery. It was also noticed that healthy pregnant 
group was more likely to be taking vitamin supplements 
than PE group (P = 0.001). The percentage of  premature 
delivery (<36 weeks) was higher with eclampsia (56.09%) 
and PE (24.39%) than controls (19.51%) in a study done 
by Ullah et al.[26]

In our study, maternal complications were observed 
in three patients in which wound infection was seen in 
2 (3.3%) patients while as eclampsia was seen in 1 (1.6%) 
women. Fetal and neonatal complications like IUD were 
seen in 3 (4.9%) patients, respiratory distress in 5 (8.2%) 
patients, early neonatal death, sepsis, and prolonged NICU 
admission were observed in 2 (3.3%) patients each while 
as only one fetal/neonate was seen to have meconium 
aspiration syndrome. Impact of  Vitamin D deficiency 
on maternal outcome was observed in 41 patients with 
deficient Vitamin D levels compared to 20 patients 
with sufficient Vitamin D levels. Only 3 (7.3%) patients 
with deficient Vitamin D had maternal complications while 
none of  the patient with sufficient Vitamin D levels had 
maternal complications. Impact of  Vitamin D deficiency on 
neonatal outcome was observed in this study. Thirty-eight 
(92.7%) live birth were seen in Vitamin D deficient women 
compared to 20 (100%) women with sufficient Vitamin D 
levels. IUD was seen in 3 (7.3%) women with deficient 
Vitamin D compared to none in Vitamin D sufficient. 
Apgar score <7 was observed in 7 (18.4%) women with 
Vitamin D deficiency compared to 1 (5%) women with 
sufficient Vitamin D. Prolonged NICU admission was 
observed in 2 (5.3%) neonates of  Vitamin D deficient 
mothers. IUGR was seen in 5 (13.2%) women with deficient 
Vitamin D compared to none in Vitamin D sufficient. 
Neonatal complications were seen in 10 (26.3%) neonates 
delivered by mothers with deficient Vitamin D levels. 
Ullah et al.[26] called a study and concluded that since PE 
and eclampsia can lead to serious complications for both 
mother and the offspring, Vitamin D may be supplemented 
during pregnancy in high-risk populations to decrease these 
adverse consequences. Maternal and neonatal complications 
are more common in cases of  recurrent PE when compared 
to the initial episode (Dildy et al., 2007).[36] Sahu et al.[31] 
conducted a study in which most babies had preterm birth 
and almost 62 out of  100 required SNCU admission due 
to prematurity or other neonatal complications such as 
growth restriction, respiratory distress, meconium aspiration 
syndrome, or hypoxic ischemic encephalopathy. Babies of  
PE mothers were calcium deficient which may be because 
of  the prematurity and low birth weight. About 36% of  
the PE and eclampsia group mothers had preterm babies 
and 18% in the control group were preterm. About 38% 
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were admitted to SNCU as compared to the control group 
with 15% admission.

CONCLUSION

Since PE and eclampsia can lead to serious complications 
for both mother and the offspring, Vitamin D be added to 
all the antenatal patients as routine supplement to prevent 
the risk of  PE and promote neonatal well-being.

REFERENCES

1. WHO Recommendations for Prevention and Treatment of Preeclampsia 
and Eclampsia: Implications and Actions. Available from: https://apps.who.
int/iris/bitstream/handle/10665/119627/WHO_RHR_14.17_eng.pdf

2. Hutcheon JA, Lisonkova S, Joseph KS. Epidemiology of pre-eclampsia and 
the other hypertensive disorders of pregnancy. Best Pract Res Clin Obstet 
Gynaecol 2011;25:391-403.

3. Zehnder D, Evans KN, Kilby MD, Bulmer JN, Innes BA, Stewart PM, et al. 
The ontogeny of 25-hydroxyVitamin D(3) 1alpha-hydroxylase expression 
in human placenta and decidua. Am J Pathol 2002;161:105-14.

4. Hypponen E. Vitamin D for the prevention of preeclampsia? A hypothesis. 
Nutr Rev 2005;63:225-32.

5. Holmes VA, Barnes MS, Alexander HD, McFaul P, Wallace JM. Vitamin D 
deficiency and insufficiency in pregnant women: A longitudinal study. Br J 
Nutr 2009;102:876-81.

6. Hypponen E. Preventing Vitamin D deficiency in pregnancy: Importance 
for the mother and child. Ann Nutr Metab 2011;59:28-31.

7. Stumpf WE, Denny ME. Vitamin D (soltriol), light, and reproduction. Am J 
Obstet Gynecol 1989;161:1375-84.

8. Zehnder D, Bland R, Chana RS, Wheeler DC, Howie AJ, Williams MC, 
et al. Synthesis of 1,25-dihydroxyVitamin D(3) by human endothelial cells 
is regulated by inflammatory cytokines: A novel autocrine determinant of 
vascular cell adhesion. J Am Soc Nephrol 2002;13:621-9.

9. Evans KN, Bulmer JN, Kilby MD, Hewison M. Vitamin D and placental-
decidual function. J Soc Gynecol Investig 2004;11:263-71.

10. Diaz L, Arranz C, Avila E, Halhali A, Vilchis F, Larrea F. Expression and 
activity of 25-hydroxyVitamin D-1 alpha-hydroxylase are restricted in 
cultures of human syncytiotrophoblast cells from preeclamptic pregnancies. 
J Clin Endocrinol Metab 2002;87:3876-82.

11. Seely EW, Wood RJ, Brown EM, Graves SW. Lower serum ionized 
calcium and abnormal calciotropic hormone levels in preeclampsia. J Clin 
Endocrinol Metab 1992;74:1436-40.

12. Halhali A, Tovar AR, Torres N, Bourges H, Garabedian M, Larrea F. 
Preeclampsia is associated with low circulating levels of insulin-like 
growth factor I and 1,25-dihydroxyVitamin D in maternal and umbilical 
cord compartments. J Clin Endocrinol Metab 2000;85:1828-33.

13. Robinson CJ, Alanis MC, Wagner CL, Hollis BW, Johnson DD. Plasma 
25-hydroxyVitamin D levels in early-onset severe preeclampsia. Am J 
Obstet Gynecol 2010;203:366.e1-6.

14. Bodnar LM, Catov JM, Simhan HN, Holick MF, Powers RW, Roberts JM. 
Maternal Vitamin D deficiency increases the risk of preeclampsia. J Clin 
Endocrinol Metab 2007;92:3517-22.

15. Baker AM, Haeri S, Camargo CA Jr., Espinola JA, Stuebe AM. A nested 

case-control study of midgestation Vitamin D deficiency and risk of severe 
preeclampsia. J Clin Endocrinol Metab 2010;95:5105-9.

16. Hewison M. Vitamin D and immune function: Autocrine, paracrine or 
endocrine? Scand J Clin Lab Invest Suppl 2012;243:92-102.

17. Erlebacher A. Mechanisms of T cell tolerance towards the allogeneic fetus. 
Nat Rev Immunol 2013;13:23-33.

18. Li YC, Kong J, Wei M, Chen ZF, Liu SQ, Cao LP. 1,25-DihydroxyVitamin 
D(3) is a negative endocrine regulator of the renin-angiotensin system. 
J Clin Invest 2002;110:229-38.

19. Dabbaghmanesh MH, Forouhari S, Ghaemi SZ, Khakshour A, Rad S. 
Comparison of 25-hydroxyVitamin D and calcium levels between 
preeclampsia and normal pregnant women and birth outcomes. Int J Pediatr 
2015;3:1047-55.

20. Jindal S, Sharma JC, Sharma M. Association of deficiency of maternal 
Vitamin D levels with severity of preeclampsia. Epidemiol Int 2019;4:10-6.

21. Gong YH, Jia J, Lu DH, Dai L, Bai Y, Zhou R. Outcome and risk factors of 
early onset severe preeclampsia. Chin Med J (Engl) 2012;125:2623-7.

22. ACOG Committee on Practice Bulletins-Obstetrics. ACOG practice 
bulletin. Diagnosis and management of preeclampsia and eclampsia. Obstet 
Gynecol 2002;99:159-67.

23. Roccella EJ. Report of the national high blood pressure education program 
working group on high blood pressure in pregnancy. Am J Obstet Gynecol 
2000;183:S1-22.

24. Roberts JM, Balk JL, Bodnar LM, Belizan JM, Bergel E, Martinez A. Nutrient 
involvement in preeclampsia. J Nutr 2003;133(5 Suppl 2):1684S-92.

25. Zhang J, Zeisler J, Hatch MC, Berkowitz G. Epidemiology of pregnancy-
induced hypertension. Epidemiol Rev 1997;19:218-32.

26. Ullah MI, Koch CA, Tamanna S, Rouf S, Shamsuddin L. Vitamin D 
deficiency and the risk of preeclampsia and eclampsia in Bangladesh. Horm 
Metab Res 2013;45:682-7.

27. Hollis BW, Johnson D, Hulsey TC, Ebeling M, Wagner CL. Vitamin D 
supplementation during pregnancy: Double-blind, randomized clinical trial 
of safety and effectiveness. J Bone Miner Res 2011;26:2341-57.

28. Roth DE, Al-Mahmud A, El Arifeen S, Raqib R, Black RE, Baqui AH. 
Randomized open-label trial of 2 weekly oral Vitamin D3 supplementation 
regimens during the third trimester of pregnancy in Bangladeshi women: 
Effects on maternal Vitamin D status and safety. FASEB J 2011;25:236.

29. Sharma N, Nath C, Mohammad J. Vitamin D status in pregnant women 
visiting a tertiary care center of North Eastern India. J Family Med Prim 
Care 2019;8:356-60.

30. Nidhi C, Radha R, Priyanka J. Comparative study of Vitamin D status and 
fetomaternal outcome in preeclampsia/eclampsia and normal pregnant 
women at term. Indian J Obstet Gynecol 2018;6:478-85.

31. Sahu M, Tripathy S, Bhuyan P. Association of maternal serum Vitamin D 
level with preeclampsia or eclampsia and its relationship with neonatal 
outcome and neonatal serum calcium level. Int J Reprod Contracept Obstet 
Gynecol 2017;6:5580-6.

32. Sangeeta B, Lata R, Sunitha H, Jyotsna V, Anita S, Priyanka B. Role of 
Vitamin D in predicting the risk of preeclampsia. Int J Sci Res 2017;6:640-2.

33. Kumari A, Mitra S, Tiwari HC, Srivastav R. HypoVitaminosis D in 
pregnancy and its correlation with preeclampsia and gestational diabetes 
mellitus. Int J Reprod Contracept Obstet Gynecol 2017;6:890-6.

34. Goel P, Garg G, Kaur J, Mehra R, Tandon R, Huria A. Association of 
Vitamin D deficiency during pregnancy with preeclampsia and eclampsia. 
Int J Reprod Contracept Obstet Gynecol 2016;5:3046-50.

35. Ali AM, Rafique M, Saleem Z. Association of Vitamin D deficiency to the 
risk of preeclampsia in Saudi Arabia. J Pak Med Assoc 2021;71:257-61.

36. Dildy GA 3rd, Belfort MA, Smulian JC. Preeclampsia recurrence and 
prevention. Semin Perinatol 2007;31:135-41.

How to cite this article: Gull H, Tabasum H, Beigh M. Association of Vitamin D Deficiency with Pre-eclampsia. Int J Sci Stud 2022;10(9):78-82.

Source of Support: Nil, Conflicts of Interest: None declared.


