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Vitamin D de�ciency may contribute to abnormal placentation and endothelial dysfunction 

leading to preeclampsia (PE). Objectives: To compare the recurrence of preeclampsia in 

pregnant females having a previous history of PE receiving vitamin D supplementation versus 

placebo. Methods: This double-blind randomized controlled trial was done at the Department of 

Obstetrics and Gynecology, Nishtar Hospital, Multan, over six months from August 2025 to 

February 2026. A total of 146 pregnant ladies, 20-45 years old, with singleton pregnancy, 

gestational age ≥20 weeks, and previous preeclampsia were enrolled. Women with chronic 

hypertension, cardiac diseases, renal disease, and thyrotoxicosis were excluded. Participants 

were randomized to receive either oral vitamin D 4000 IU daily or a placebo. Follow-up continued 

until 36 weeks. Preeclampsia recurrence was de�ned as hypertension ≥140/90 mmHg with 

proteinuria ≥+1 on spot urine test. Data were analyzed through SPSS version 27.0, descriptive 

statistics were run, group comparisons were done through chi-square and independent sample 

t-test as required, and a p-value<0.050 was considered signi�cant. Results: Mean age was 27.9 

± 4.6 years, and mean gestational age was 30.5 ± 2.8 weeks. Age and gestational age differed 

between the groups. Overall recurrence of preeclampsia was 21.9%. Recurrence was markedly 

less in the vitamin D compared to placebo (13.7% vs. 30.1%, relative risks 0.46, p=0.016) groups. 

Signi�cant reductions were observed among women aged <30 years, gestational age 24-30 

weeks, and non-obese participants. Conclusions: Vitamin D therapy decreased recurrence of 

preeclampsia in high-risk pregnant females, supporting its potential role as an effective 

preventive strategy in antenatal care.
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Preeclampsia (PE) is characterized by raised blood 
pressure (BP) and proteins excreted in urine after the 20th 
week of gestation [1]. It is responsible for one-fourth of all 
maternal deaths and neonatal morbidity and mortality, and 
it complicates 2–8% of pregnancies [2]. Excreting >300 mg 
of protein in a 24-hour collection of urine sample, or a 
protein-creatinine ratio of minimum 0.3 in a random urine 
specimen, or consistently having proteinuria of 30 mg/dl in 
random urine samples (i.e., +1 �nding on dipstick) are all 
indicators of proteinuria [3]. Conditions of calcium 
homeostasis, e.g., hypocalciuria and decreased vitamin D 
levels, have been commonly documented in pregnant 
women who subsequently experienced preeclampsia [4]. 
The presence of PE in one pregnancy does not guarantee 

that it will again develop in subsequent pregnancies. 
However, a larger likelihood of it occurring in later 
pregnancies is linked to its initial development [5]. 
Because low maternal vitamin D stores may raise the risk of 
maternal comorbidities and di�culties, e.g., small for 
gestational age infants and low birth weight, vitamin D is 
especially important during pregnancy [6]. According to 
past observations, preeclampsia patients are more likely to 
have increased Th1 expression in the presence of vitamin D 
de�ciency [7]. Behjat Sasan et al. conducted a randomized 
controlled trial. While 70 pregnant patients were randomly 
assigned to the intervention group (vitamin D3), 72 
pregnant women were placed in the control group 
(placebo). Preeclampsia was much less common in the 



intervention group's patients (15.7% vs. 30.6%, p-
value=0.036) than in the control group [8]. Dahma et al. 
Enrolled 139 pregnant females in the cases group, who had 
a history of PE and who con�rmed daily supplementation of 
vitamin D in 2000 IU or 4000 IU up to the 36th week of 
gestation, while 59 individuals were enrolled in the control 
group with no vitamin D addition during pregnancy. 
Preeclampsia was more prevalent in the control group at 36 
weeks of pregnancy (18.6% vs. 9.5% (low dosage) vs. 5.3% 
(high dose), p=0.041) [9]. Given that the increased need for 
vitamin D during pregnancy is one of the potential causes of 
preeclampsia, vitamin supplements are prescribed to 
meet this increased need. In Pakistan and other South 
Asian populations, vitamin D de�ciency is highly prevalent 
among pregnant women, with several regional studies 
reporting de�ciency rates exceeding 60–80% [10]. The 
study's �ndings will emphasize the necessity of taking 
vitamin D supplements throughout pregnancy, particularly 
for women who have previously experienced preeclampsia. 
By reducing the chances of PE, the associated maternal 
and neonatal complications and death rate may be 
reduced. 
Pakistan does not have strong data from randomized 
controlled trials on vitamin D supplementation to prevent 
recurrence of preeclampsia in women at high risk; most of 
the evidence in the country is based on observational 
studies or small, insensitive trials. Although randomized, 
there were large baseline differences between groups in 
terms of age (27.2 vs 28.7 years, p=0.038) and gestational 
age (31.2 vs 29.8 weeks, p=0.002), which might confound 
even adjusted analysis. This study aims to evaluate how 
vitamin D may help prevent preeclampsia recurrence in our 
community. 
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5%. Women with chronic hypertension, cardiac diseases, 
renal disease, thyrotoxicosis, and intrauterine fetal demise 
were excluded. Through simple random sampling using the 
lottery method, the participants were assigned to the 
vitamin D supplementation (intervention group) and 
placebo group in a 1:1 ratio. The group assignment was 
concealed in sequentially placed numbered and sealed 
opaque envelopes. The enrolling gynecologist opened the 
envelopes to assign the participants to allocated groups. 
Patients' characteristics like age(years), gestational age 
(weeks), BMI, obesity (yes/no), parity (primiparous/ 
multiparous), and gestational diabetes were recorded. The 
women in the intervention group were given 4000 IU of 
vitamin D orally, while women in the placebo group were 
given the same amount of oil emulsion provided by the 
hospital pharmacy department. The participants were not 
aware of the assigned drug. The study medicine was 
prescribed till 36-weeks of gestation. Patients were 
followed fortnightly in the outpatient department, and 
blood pressure was measured according to standard 
procedure. The researcher measuring blood pressure was 
not aware of the treatment assigned to participants. If 
blood pressure was ≥140/90mmHg in sitting posture, a spot 
urine test to look for proteinuria was advised. Presence of 
proteinuria (+1 or higher) in the presence of hypertension 
was used to label preeclampsia. All women with recurrent 
preeclampsia were managed according to hospital 
protocol. 
Normally distributed numerical data were presented as 
mean ± SD, and categorical data as frequency and 
percentages. Preeclampsia recurrence between the 
groups is compared through a chi-square test, and a p-
value<0.050 is taken as signi�cant. The study followed 
Consolidated Standards of Reporting Trials (CONSORT) 
guidelines for reporting of randomized controlled trials [11] 
(Figure 1).

DOI: https://doi.org/10.54393/pjhs.v7i7.3953

Vitamin D in Prevention of Preeclampsia Recurrence in Pregnant Women
Aslam T et al.,

This double blind, parallel-group, randomized controlled 
trial (Trial Registry No. NCT07288801) was conducted at the 
Department of Obstetrics and Gynaecology, Nishtar 
Hospital,  Multan, after taking approval from the 
institutional ethical review committee (No. 14538/NMU; 
dated 8th August 2025). The study lasted a period of six 
months from 9th August 2025 to 8th February 2026. A total 
of 146 pregnant females, gestational age ≥20-weeks, 
singleton pregnancy, 20-45 years of age, and history of 
preeclampsia were recruited through non-probability 
consecutive sampling after taking written informed 
consent. A minimum sample size of 146 participants was 
calculated using Open Epi online software through the 
formula for a randomized controlled trial (https://www. 
openepi.com/PDFDocs/SS CohortDoc.pdf). n = (Z  + Zα/2 1-

2 2) pq(r+1) / r (p – p2 . Preeclampsia recurrence of 18.6% in β 1 )

the placebo group, 5.3% in the vitamin D supplementation 
group [9], with a power of 80% and a signi�cance level of 
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The mean age of patients was 27.9 ± 4.6 years, and 91 

(62.3%) were below 30-years of age. The mean body mass 

index (BMI) was 24.6 ± 3.2, and 24 (16.4%) were obese. The 

mean gestational age was 30.5 ± 2.8 weeks, and 80 (54.8%) 

were between 31 and 36 weeks of gestation. In 110 (75.3%) of 

the cases, women were multiparous. In 27 (18.5%) of the 

cases, women had gestational diabetes. Women were 

signi�cantly younger in the vitamin D supplementation 

group in contrast to the placebo group (27.2 ± 4.3 vs. 28.7 ± 

4.8 years, p-value=0.038). The mean gestational age was 

remarkably high in the vitamin D group in comparison to the 

Figure 1: CONSORT 2010 Flow Diagram
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In women < 30-years of age, the incidence of pre-eclampsia was remarkably less in the vitamin D group in contrast to the 

placebo (9.8% vs. 27.5%, relative risk 0.36 (0.14–0.94), p-value=0.028). In women 24-30 weeks of gestational age, the 

incidence of pre-eclampsia was signi�cantly lower in the vitamin D supplementation group compared to the placebo group 

(11.1% vs. 38.5%, relative risk 0.29 (0.09–0.90), p-value=0.023). Incidence of pre-eclampsia was signi�cantly lower in the 

vitamin D supplementation group compared to the placebo group (3.2% vs. 15.3%, relative risk 0.21 (0.05–0.92), p-

value=0.026) only in the non-obese group (Table 3).

Table 3: Effect of Patient Characteristics on Distribution of Preeclampsia Recurrence Between Vitamin D and Placebo Groups (n=146)

Table 1: Characteristics of Pregnant Women with Previous 

Preeclampsia History (n=146)

Characteristics All, (n=146)
Placebo

Group, (n=73)
p-

value*
Vitamin D

Group, (n=73)

27.9 ± 4.6 27.2 ± 4.3 28.7 ± 4.8Age (Years) 0.038

91 (62.3%)

55 (37.7%)

24.6 ± 3.2

24 (16.4%)

30.5 ± 2.8

51 (56%)

22 (40%)

24.2 ± 3.1

10 (41.7%)

31.2 ± 2.5

40 (44%)

33 (60%)

24.9 ± 3.3

14 (58.3%)

29.8 ± 3.1

< 30-Years

> 30-Years
2BMI (kg/m )

Obese – Yes

Gestational Age
(Weeks)

36 (24.7%)

110 (75.3%)

27 (18.5%)

21 (58.3%)

52 (47.3%)

11 (40.7%)

15 (41.7%)

58 (52.7%)

16 (59.3%)

Parity – Primiparous

Multiparous

Gestational Diabetes
–Yes

0.060

0.164

0.372

0.002

0.249

0.286

*Independent sample t-test for numeric and chi-square test for 

categorical comparisons

The incidence of preeclampsia recurrence was 32 (21.9%) 

in the study participants. Incidence of preeclampsia was 

remarkably less in patients receiving vitamin D compared 

to those taking a placebo (13.7% vs. 30.1%, relative risk 

0.46(0.23–0.89), p-value=0.016) (Table 2).

Table 2: Pre-Eclampsia Recurrence in Women with Previous 

Preeclampsia History (n=146)

Preeclampsia
Recurrence, n (%) p-

value*
Treatment Group Relative Risk

(95% CI)
Yes No

32 (21.9%)

10 (13.7%)

22 (30.1%)

114 (78.1%)

63 (86.3%)

51 (69.9%)

All (n=146)

Vitamin D Group (n=73)

Placebo Group (n=73)
0.46

(0.23 – 0.89) 0.016

— — 

*chi-square test

placebo (31.2 ± 2.5 vs. 29.8 ± 3.1 weeks, p-value=0.002) 

(Table 1).

Preeclampsia Recurrence, n (%)

Yes No
p-value*Relative Risk (95% CI)Characteristics Treatment Group

Vitamin D Group

Placebo Group

Vitamin D Group

Placebo Group

Vitamin D Group

Placebo Group

Vitamin D Group

<30 Years

≥30 Years

24-30

31-36

Age

Gestational Age

5 (9.8)

11 (27.5)

5 (22.7)

11 (33.3)

3 (11.1)

15 (38.5)

7 (15.2)

46 (90.2)

29 (72.5)

17 (77.3)

22 (66.7)

24 (88.9)

24 (61.5)

39 (84.8)

0.36 (0.14 – 0.94)

0.68 (0.28 – 1.70)

0.29 (0.09 – 0.90)

0.028

0.396

0.023

0.74 (0.28 – 1.91) 0.564
Placebo Group 7 (20.6) 27 (79.4)
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The results of our research suggest that the overall 
incidence of preeclampsia recurrence was 21.9%. 
Incidence of preeclampsia was less in the vitamin D group 
in comparison to the placebo group (13.7% vs. 30.1%, p-
value=0.016). A meta-analysis of RCTs on vitamin D and 
preeclampsia was carried out in 2024 by Kokkinari et al. 
They found that taking vitamin D supplements signi�cantly 
decreased the risk of preeclampsia (pooled RR = 0.61) [12]. 
This is in line with our �ndings and demonstrates that 
vitamin D protects against preeclampsia, especially in 
areas where baseline de�ciency is prevalent. Patients in 
the intervention group had a considerably decreased (p-
value=0.036) likelihood of PE compared to women in the 
control group, according to a randomized trial by Behjat 
Sasan et al. which administered 50,000 IU of vitamin D 
every two weeks. Preeclampsia was 1.94 times more likely 
to occur in the control group than in the vitamin D group [8]. 
This closely resembles the decrease in recurrence risk that 
this study has observed. According to reports, vitamin D 
lowers endothelial dysfunction and systemic in�ammation 
linked to the pathophysiology of preeclampsia [13]. Some 
factors, like dose regimens, timing of supplementation, 
and study populations, also make a difference. Some trials 
administered high-dose intermittent vitamin D (e.g., 
50,000 IU every two weeks until late pregnancy), while 
others used lower daily doses (400–600 IU), which may lead 
to different biological effects on placental function and 
endothelial regulation. In 2023, Dahma carried out a 
systematic review on vitamin D supplementation before 20 
weeks. In several trials, early pregnancy vitamin D 
supplementation was linked to a lower incidence of 
preeclampsia (ORs=0.26–0.31) [14]. This further validates 
the use of early supplementation as a preventative 
measure, as demonstrated in our RCT. Early in pregnancy, 
enough vitamin D may have a positive impact on placental 
vascular remodeling and trophoblast invasion [15]. In a 
Moghib et al. 4956 people were examined in a meta-
analysis. Vitamin D supplementation dramatically 
decreased the risk of preeclampsia by 45% (RR=0.55) in 33 
RCTs. This greater synthesis con�rmed that maternal 

vascular and in�ammatory pathways were impacted by 
vitamin D in a quanti�able way [16]. A systematic review 
was carried out by AlSubai et al. The supplementation of 
vitamin D reduced the chance of preeclampsia by half (OR 
~0.50), while de�ciency was linked to an increased risk, 
according to pooled data from randomized and 
obser vational  tr ia ls  [17].  Their  conclusion that 
supplementing vitamin D reduces recurrence is consistent 
with our �ndings. Increased levels of 25-hydroxyvitamin D 
decrease the anti-angiogenic imbalance linked to 
preeclampsia and raise angiogenic factors. The authors of 
a smaller RCT from Faisalabad, Pakistan, demonstrated 
that the vitamin D versus placebo difference in 
preeclampsia incidence (4% vs. 8%) did not reach 
statistical signi�cance [18]. This is not consistent with 
what we found. A lower dosage and a different baseline 
vitamin D level could be the most likely cause. In the present 
study, it was seen that in women < 30-years of age, the 
incidence of pre-eclampsia was markedly less in vitamin D 
group in contrast to the group without vitamin D. Subgroup 
analysis in a study by Moghib et al. showed greater risk 
reductions in younger or earlier-treated women, indicating 
that early gestational intervention or age may increase the 
protective effect [16]. Younger women frequently have 
greater placental adaptability and fewer comorbidities; 
early or adequate vitamin D dose can enhance immune 
modulat ion and placental  vascular izat ion more 
successfully, resulting in higher preventative effects in 
these subgroups. This study also observed that in women 
at 24-30 weeks of gestational age, the incidence of pre-
eclampsia was considerably less in women who received 
vitamin D in contrast to those who did not (11.1% vs. 38.5%). 
Vitamin D supplementation beginning early in pregnancy 
(median GA of 15 weeks) signi�cantly decreased the 
incidence of preeclampsia (RR = 0.36; p=0.001) when 
compared to no supplementation, according to a 
randomized clinical trial from the Democratic Republic of 
Congo [19]. The substantial protective impact con�rms our 
results that vitamin D supplementation started before or 
during mid-gestation reduces the incidence of 

*chi-square test (Fisher's exact test where cell count < 5).
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Vitamin D Group

Placebo Group

Vitamin D Group

Placebo Group

Vitamin D Group

Placebo Group

Vitamin D Group

Placebo Group

Yes

No

Primiparous

Multiparous

Obesity

Parity

8 (80)

13 (92.9)

2 (3.2)

9 (15.3)

0 (0.0)

5 (33.3)

10 (19.2)

17 (29.3)

2 (20)

1 (7.1)

61 (96.8)

50 (84.7)

21 (100)

10 (66.7)

42 (80.8)

41 (70.7)

0.86 (0.61 – 1.21)

0.21 (0.05 – 0.92)

0.66 (0.33 – 1.30)

�� 

0.550

0.026

0.008

0.220
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In conclusion, vitamin D supplementation at 4000 IU daily 

signi�cantly reduces the recurrence of preeclampsia in 

females with a prior history of the disorder, with the 

greatest bene�t observed among younger, non-obese 

women and those treated earlier in gestation. These 

results underscore the need for customized strategies in 

obese groups and additional large-scale validation.
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preeclampsia, even when the supplementation started 
earlier than 24–30 weeks. Adequate vitamin D may support 
healthy immunological and endothelial function during the 
crucial mid-gestational phase for placental remodeling and 
m a te r n a l  va s c u l a r  a d a p t a t i o n,  h e n c e  r e d u c i n g 
hypertensive problems [20]. In the present study, the 
incidence of pre-eclampsia was considerably less in the 
vitamin D group in contrast to placebo (3.2% vs. 15.3%) only 
in the non-obese group. While higher dosing improved 
s e r u m  2 5 O H D  l eve l s ,  t h e re  we re  n o  s i g n i � c a n t 
improvements in maternal or birth outcomes, according to 
a randomized trial comparing 800 IU vs. 400 IU vitamin D 
supplementation in pregnant women with overweight/ 
obesity [21]. This suggests that standard supplementation 
may not adequately modify outcomes like hypertension or 
preeclampsia in obese pregnancies. This corroborates our 
�ndings that there is no discernible advantage of vitamin D 
in the obese group. Obesity may affect vitamin D 
metabolism and response; therefore, conventional 
pregnancy supplementation may be less successful in 
lowering the risk of preeclampsia in obese women unless 
signi�cantly greater doses are employed. The strengths of 
our study include its experimental study design. By 
reducing observer bias and selection, double-blind 
randomized controlled trials improved causal inference. 
Clinical relevance and applicability to preventive obstetric 
care were improved by including women who had already 
experienced preeclampsia.  Internal  validity was 
guaranteed by using a �xed, evidence-based vitamin D 
dose (4000 IU/day) with a placebo control.
One of the study's limitations was a single-center study; its 
conclusions might not be as applicable to different 
populations or healthcare environments. Baseline 
imbalance was observed in maternal age and gestational 
age between the groups despite randomization. Since 
these variables are clinically relevant, an adjusted analysis 
was carried out to assess for potential confounding. Only 
outcomes up to 36 weeks were studied; perinatal 
outcomes and late-onset preeclampsia were not studied. 
Underpowered subgroup analyses raise the possibility of 
type II error. Baseline vitamin D levels in serum were not 
measured, and vitamin D toxicity monitoring during 
supplementation was not performed, limiting assessment 
of dose-response relationships and safety pro�ling. Larger 
sample sizes and multi-center trials should be carried out 
in the future to verify e�cacy across a range of 
demographics. To establish a correlation between 
biochemical correction and clinical results, baseline and 
repeated vitamin D values should be included. Future 
research studies should be conducted on long-term 
maternal and neonatal outcomes, such as preterm birth, 
fetal growth, and newborn morbidity.
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