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ABSTRACT

Objective: To determine the association between low Vitamin-D status and risk of pre-eclampsia and preterm birth in women
using low-dose Aspirin in the tertiary care setting.

Study Design: Prospective comparative study.

Place and Duration of Study: Gynecology and Obstetrics Department, Pak Emirates Military Hospital, Rawalpindi Pakistan
from Sep 2018 to Sep 2019.

Methodology: A total of 383 pregnant women were divided into three Groups. Pregnant women were included based on the
criteria; if one of the five high-risk factors or more than one moderate risk factors were met. High-risk factors were; 1) Type-1
or 2 diabetes mellitus, 2) chronic hypertension, 3) hypertensive disease in previous pregnancy, 4) autoimmune disease such as
systemic lupus erythematous or antiphospholipid syndrome, 5) chronic kidney disease.

Results: There were 127 pregnant women in Group-1 with Vitamin-D deficiency. In Group-2, there were pregnant women
with Vitamin-D insufficiency; in Group-3, there were 18 pregnant women with Vitamin-D sufficiency. The mean Vitamin-D
level in Group-1 was 22.40+1.50 nmol/L, the mean Vitamin-D level in Group-2 was 32.82+9.80nmol/L and in Group-3 mean
Vitamin-D level was 76.63+8.00 nmol/L. Early onset pre-eclampsia, chronic hypertension with superimposed pre-eclampsia,
gestational diabetes, spontaneous-vaginal delivery and delivery at term were found to statistically significant among the
Groups (p<0.05).

Conclusion: We aimed to determine whether vitamin D status was linked with high-risk pregnancies, which could
overshadow the impact of vitamin D under existing conditions. Our findings help relate the status and pre-eclampsia of
maternal vitamin D to preterm birth.
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INTRODUCTION

In 5-10% of pregnancies, hypertension occurs,
while in 2-8% of pregnancies, pre-eclampsia generally
occurs worldwide.! Pre-eclampsia poses immediate
and long-term threats to a mother's health and is one
of the leading causes of neonatal morbidity.? In 2014, it
was estimated that preterm birth was the major single

Studies on maternal vitamin-D and its related
adverse pregnancy outcome are performed world-
wide.”8 Vitamin-D is considered to have advantages in
women at high risk of pregnancy, where conditions
previously existing may outweigh the benefits of
vitamin-D.%10

Local data regarding the status of maternal

obstetric reason for neonatal deaths in the United
States, approximately 10% of total live births.3

The United States' premature birth rate continues
to be higher than in countries with high income, and
few measures have been shown to reduce premature
birth.4 In recent decades, a shortfall in vitamin-D has
arisen as a question of public health and is related to
several adverse effects of pregnancies. The role of
mother vitamin-D in both premature birth and pre-
eclampsia in general, albeit with some conflicting
findings, has been associated.>¢
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vitamin-D levels and its effects on adverse pregnancy
outcomes are quite scarce and relatively homogenous,
which restricts the ability of pre-eclampsia and pre-
term birth sub-categories to conclude. Thus, we perfor-
med a study to determine the association between low
vitamin-D level status concerning the risk of pre-
eclampsia and preterm birth in women using low-dose
Aspirin in the tertiary care setting.

METHODOLOGY

This was a prospective comparative study, carried
out at the Gynecology and Obstetrics Department of
Military Hospital, Rawalpindi Pakistan, from Septem-
ber 2018 to September 2019. A total of 383 pregnant
women were recruited after consecutive sampling and
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divided into three Groups. Ethical permission was
sought from the IERB committee (IERB no. A/28/]Jul-
2018), and data was gathered after informed consent.
The sample size was calculated using the WHO calcu-
lator using reference prevalence of Vitamin-D insuffi-
ciency at 53.5%,1! and alpha at 5%.

Inclusion Criteria: Pregnant women were included if
one of the five high-risk factors or more than one
moderate risk factors were met. High-risk factors were;
1 DM (Type-1/ Type-1I), 2 chronic hypertension,3) hy-
pertensive disease in a previous pregnancy, 4) autoim-
mune disease as systemic lupus erythematosus or
antiphospholipid syndrome, or 5) chronic kidney
disease. Moderate risk factors were; 1)first pregnancy,
2) age 40 years or older, 3)pregnancy interval of more
than ten years, 4) BMI of 35kg/m2, 5) family history of
pre-eclampsia, 6)multiple-fetal pregnancy.

Exclusion Criteria: Women who did not give consent
were excluded.

Pregnant women were enrolled at 16-26th weeks
of gestation and assigned consecutively tablet Aspirin
(60 mg daily), or a placebo tablet and patients were
followed till the end of pregnancy. During the first
antenatal and follow-up visits, urinary protein by
dipstick was taken, and BP was monitored. In addi-
tion, pregnant women were guided for non-fasting
blood and Vitamin-D samples at the baseline and two
times later in the pregnancy. Data was collected on the
structured questionnaire, and women were followed
until delivery.

Outcomes investigated were hypertensive condi-
tions of pregnancy and preterm birth. Pre-eclampsia
was taken by the MFMU Network diagnostic
criteria.810 Gestational hypertension was taken as the
start of hypertension in the pregnancy for ladies who

were normotensive before the pregnancy (MFMU
Network).”l Pre-eclampsia and gestational-hyperten-
sion were taken as per the Royal College of Obstetri-
cians and Gynecologists (RCOG) categories. 410

The cut-points of vitamin D were aligned with the
Institute of Medicine and the Endocrine Society defini-
tions of deficiency i.e., risk of deficiency at <25 nmol/
L, risk of inadequacy at 25 to <75 nmol/L and suffi-
ciency at 75 to 250 nmol/L).11.12

Statistical Package for Social Sciences (SPSS)
version 22.0 was used for the data analysis. First,
quantitative data were summarized as meantSD, and
categorical data were summarized as the number with
a percentage. Then, one-way ANOVA and chi-square
test were applied to find the difference between the
Groups, with a significant p-value of < 0.05.

RESULTS

A total of 383 pregnant women were enrolled on
the study and divided into three Groups according to
their vitamin-D levels. There were 127 pregnant
women in Group-1 with vitamin-D deficiency. In
Group-2, there were pregnant women with vitamin-D
insufficiency and in Group-3, there were 18 pregnant
women with vitamin-D sufficiency. The mean age of
the study population (n=383) was 31.54£5.20 years
(Range: 20-42 years).

Ladies with a vitamin-D deficiency (Group-1)
were more with BMI over 35(19, 29.2%) compared to
the other Groups. While, pregnant women with vita-
min-D insufficiency were more with diabetes mellitus,
(57, 51.4%), as compared to other Groups (Table-I).

The mean age in Group-1 was 31.83+5.80 years,
the mean age in Group-2 was 31.47+4.90 years, and the
mean age in Group-3 was 30.50+£4.20 years. The mean

Table-I: Comparison of Comorbids and Risk Factors among the Groups (n=383)

Group-1(n=127) Group-2(n=238) Group-3(n=18)
Parameters (Pregnant with Vitamin-D| (Pregnant with Vitamin- (Pregnant with P
Deficiency) D Insufficiency) Vitamin-D Sufficiency) VIO

Chronic Hypertension 37(34.3%) 37(34.3%) 6(5.6%) 0.265
Diabetes Mellitus 18(16.2%) 57(51.4%) 4(3.6%) 0.265
Auto-immune disease
(Systemic lupus erythematosus/ Anti- 3(0.7%) 8(2.0%) - -
phospholipid Antibody Syndrome)
Chronic Renal Disease - 6(1.5%) - -
Hypertension in Previous Pregnancy 29(30.5%) 38(40.0%) 4(4.2%) 0.340
Age more than 40 years 18(34.6%) 6(11.5%) - -
Pregnancy Interval more than 10 years 2(5.3%) 8(21.1%) - -
Body Mass Index more than 35 19(29.2%) 15(23.1%) 1(1.5%) 0.689
Family History of Pre-eclampsia 4(8.7%) 16(34.8%) - -
Multiple Pregnancy 18(38.3%) 18(38.3%) 1(2.1%) 0.203
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vitamin-D level in Group-1 was 22.40+1.50nmol/L, the
mean vitamin-D level in Group-2 was 32.8219.80
nmol/L and in Group-3, mean vitamin-D level was
76.63x8.00nmol /L. ANOVA test was applied to find
the difference between the Groups, but the result was
statistically insignificant (Table-II).

Early onset pre-eclampsia, chronic hypertension
with superimposed pre-eclampsia, gestational diabe-
tes, spontaneous-vaginal delivery and delivery at term

were found to be statistically significant among the
Groups (p<0.05) (Table-III).

trimester maternal vitamin-D levels were inversely
associated. Moreover, vitamin D level was associated
with the risk of preterm birth at <35 weeks of
gestation.11-13

Cochrane meta-analysis done in 2016 showed that
the vitamin-D related preterm birth was decreased, but
the risk was increased when women had vitamin-D
and calcium complemented together.!

It was quite interesting that we found a correla-
tion between pre-eclampsia early and maternal 25
(OH)D. There is good evidence to support an impact

Table-II: Clinico-demographic Characteristics of the Groups (n=383)
Group-1(n=127) Group-2(n=238) Group-3(n=18)
Parameters (Pregnant with Vitamin-D (Pregnant with Vitamin-D | (Pregnant with Vitamin-D ’;-
Deficiency) Insufficiency) Sufficiency) vatue
Age 31.80+5.8 years 31.47+4.9 years 30.50+4.2 years 0.529
Gravida 4.67+1.9 4.53+1.5 441411 0.719
Parity 1.68+1.3 1.7941.3 1.98+1.2 0.687
Recurrent Miscarriages 2.45+£1.9 1.91£1.3 1.62£1.3 0.155
Live Issues 1.21£1.0 1.48+1.3 1.58+1.0 0.157
Vitamin D level 22.40+1.5nmol/L 32.82+9.8nmol/L 76.63+8.0nmol /L 0.148
Table-III: Pregnancy Outcomes in the Groups (n=383)
Group-1(n=127) Group-2(n=238) Group-3(n=18)
Parameters (Pregnant with Vitamin-D| (Pregnant with Vitamin-D| (Pregnant with Vitamin-D | p-
Deficiency) Insufficiency) Sufficiency) value
Hypertension in Second trimester 21(16.5%) 13(5.4%) - -
Hypertension in the third trimester 35(27.5%) 52(21.8%) 1(0.26%) 0.136
Early onset Pre-eclampsia 29(10.3%) 10(3.5%) 2(0.7%) <0.001
Chronic Hypertension
Superimpoysf; d Pre-cclampsia 17(6.7%) 8(3.2%) 2(0.8%) <0.001
Gestational Hypertension 42(14.3%) 49(16.7%) 1(0.3%) <0.001
Pre-term Labour
28-32 weeks - 4(8.2%) -
32-35 weeks 4(8.2%) 4(8.2%) -
35-37 weeks 25(51.0%) 11(22.4%) 1(2.0%) 0.086
Spontaneous Labour 26(54.2%) 18(37.5%) 2(4.2%) 0.232
Labour Induction 16(36.4%) 28(63.6%) - -
Lower Segment Caesarean Section 29(36.3%) 45(56.3%) 6(7.5%) 0.785
Spontaneous Vaginal Delivery 22(33.8%) 38(58.5%) 1(1.5%) <0.001
Oligo/Intra-uterine growth 36(27.3%) 26(19.7%) 1(0.8%) 0.055
retardation
DISCUSSION on pre-eclampsia in pregnant populations with mater-

In our study mean vitamin-D level in Group-1
was 22.40+1.5 nmol/L, the mean vitamin-D level in
Group-2 was 32.82+9.8nmol/L, and in Group-3, the
mean vitamin-D level was 76.63+8.0nmol/L. Early on-
set pre-eclampsia, chronic hypertension with super-
imposed pre-eclampsia, gestational diabetes, spontan-
eous-vaginal delivery and delivery at term were
statistically significant among the Groups.

A study on American pregnant women showed
that the risk of early-onset pre-eclampsia and second-

nal vitamin- D.1415

In Canada, Two hundred twenty pregnant
women at high risk for pre-eclampsia had 25 (OH)D
estimated between 10-20 weeks of gestation and were
followed up during pregnancy with.1® There were no
associations between the vitamin D level of the mother
and the risk of pre-eclampsia or any other adverse
pregnancy-related effects, but only 28 pre-eclampsia
cases were reported.
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The risk of pre-eclampsia did not vary between
the two-weekly doses of 50 000 IU women and women
who received a placebo in a randomized-controlled
trial of 60 high risks women in Iran, but only four
women had pre-eclampsia.l”

Most research in general obstetric populations,
separated by intensity or time of pre-eclampsia into
classes, find a link between motherly vitamin D and
extreme or early-stage pre-eclampsia. Our results were
similar, and that was interesting. The association with
maternal vitamin D in overall obstetrics is minimal but
increasingly evident for premature birth. High-risk
pregnancies are not properly reported. No correlation
was found between vitamin-D and preterm birth
which was estimated at <37 weeks, but no subgroups
for the preterm were considered by Shand ef al.12

Another example was that no correlation was
found between the mid-gestation vitamin-D maternal
levels and preterm birth at <37 or <32 weeks in a clus-
tered case-control sample of women at high risk due to
previous preterm birth.’8 While our finding was that
vitamin-D status and preterm birth are the product of
pre-eclampsia-indicated delivery less than 35 weeks
away, in potential vitamin-D studies, subgroups of
preterm birth should still be considered.

Previous research has shown that early pre-ecl-
ampsia originated from poor implantation, reconstruc-
tion of the spiral artery and placental growth. Angio-
genic and anti-angiogenic placenta reasons are freed
into the mother's circulation, which appears to the
suitor of early onset pre-eclampsia maternal vascular
damage. The effects of calcitriol are the gene transcript
of various proteins, including VEGF, one of the main
angiogenic factors.1218

LIMITATIONS OF STUDY

Observational studies always have the possibility of
unmet uncertainty. No details about the consumption of
food, vitamins and minerals, sun exposure or skin pigmen-
tation have been found in this research. These factors should
be tested in future research with the potential to affect both
vitamin-D status and the risk of pre-eclampsia or preterm.

CONCLUSION

We aimed to determine whether vitamin-D status was
linked with high-risk pregnancies, which could overshadow
the impact of vitamin-D under existing conditions. Our
findings help relate the status and pre-eclampsia of maternal
vitamin-D to preterm birth.

Conflict of Intrest: None.

Author’s Contribution

Following authors have made substantial contributions to the
manuscript as under:

UH: Conception, study design, data acquisition, drafting the manu-
script, approval of the final version to be published.

AC & SS: Study design, data analysis, critical review, draf-ting the
manuscript, critical review, approval of the final version to be
published.

FK & UU: Data analysis, data interpretation, critical review,
approval of the final version to be published.

Authors agree to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of any
part of the work are appropriately investi-gated and resolved.

REFERENCES

1. De-Regil LM, Palacios C, Lombardo LK, Pena-Rosas JP. Vitamin
D supplementation for women during pregnancy. Cochrane
Database Syst Rev 2016; (1): CD008873. doi: 10.1002/14651858.
CD008873.pub3.

2. Hamilton BE, Martin JA, Osterman M]J, Curtin SC, Matthews TJ.
Births: final data for 2014. Natl Vital Stat Rep 2015; 64(12): 1-64.

3. Karamali M, Beihaghi E, Mohammadi AA, Asemi Z. Effects of
high- dose vitamin D supplementation on metabolic status and
pregnancy outcomes in pregnant women at risk for pre-
eclampsia. Horm Metab Res 2015; 47(12): 867-872. doi: 10.1055/s-
0035-1548835.

4. Keelan JA, Newnham JP. Editorial: advances in the prevention
and treatment of inflammation-associated preterm birth. Front
Immunol 2016; 7(1): 264. doi: 10.3389/ fimmu.2016.00264

5. Pannu PK, Calton EK, Soares MJ. Calcium and vitamin D in
obesity and related chronic disease. Adv Food Nutr Res 2016; 77:
57-100. doi: 10.1016/bs.afnr.2015.11.001

6. Myatt L, Roberts JM. Preeclampsia: syndrome or disease? Curr
Hypertens Rep 2015; 17(1): 83. doi: 10.1007 /s11906-015-0595-4.

7. Sablok A, Batra A, Thariani K, Batra A, Bharti R, Aggarwal AR,
et al. Supplementation of vitamin D in pregnancy and its
correlation with feto-maternal outcome. Clin Endocrinol (Oxf)
2015; 83(4): 536-541. doi: 10.1111/cen.12751.

8. Singla R, Gurung P, Aggarwal N, Dutta U, Kochhar R.
Relationship between preeclampsia and vitamin D deficiency: a
case control study. Arch Gynecol Obstet 2015; 291(6): 1247-1251.
doi: 10.1007/s00404-014-3550-8.

9. Piso B, Zechmeister-Koss I, Winkler R. Antenatal interventions to
reduce preterm birth: an overview of Cochrane Systematic
Reviews. BMC Res Notes 2014; 7(1): 265. doi: 10.1186/1756-0500-
7-265.

10. Bodnar LM, Klebanoff MA, Gernand AD, Platt RW, Parks WT,
Catov JM, et al. Maternal vitamin D Status and spontaneous
preterm birth by placental histology in the US Collaborative
Perinatal Project. Am ] Epidemiol 2014; 179(2): 168-176. doi:
10.1093/ aje/ kwt237.

11. Riaz H, Finlayson AE, Bashir S, Hussain S, Mahmood S, Malik F,
et al. Prevalence of Vitamin D deficiency in Pakistan and
implications for the future. Expert Rev Clin Pharmacol 2016; 9(2):
329-338. doi: 10.1586,/17512433.2016.1122519.

12. Shand AW, Nassar N, Von Dadelszen P, Innis SM, Green TJ.
Maternal vitamin D status in pregnancy and adverse pregnancy
outcomes in a group at high risk for pre-eclampsia. BJOG 2010;
117(13): 1593-1598. doi: 10.1111/j.1471-0528.2010.02742.x.

13. Hypertension in pregnancy. Report of the American College of
Obstetricians and Gynecologists” Task Force on Hypertension in
Pregnancy. Obstet Gynecol 2013; 122(5): 1122-1131. doi: 10.1097/
01.AOG.0000437382.03963.88.

14. Hauth J, Sibai B, Caritis S, VanDorsten P, Lindheimer M,
Klebanoff M, et al. Maternal serum thromboxane B2 concentra-
tions do not predict improved outcomes in high-risk pregnancies

Pak Armed Forces Med ] 2022; 72 (5): 1579



15.

16.

Association of Low Vitamin D Level Status

in a low-dose Aspirin trial. The National Institute of Child
Health and Human Development Network of Maternal-Fetal
Medical Units. Am ] Obstet Gynecol 1998; 179(1): 1193-1199.
doi:10.1016/S0002-9378(98)70130-9

Romero R, Mazor M, Munoz H, Gomez R, Galasso M, Sherer
DM. The preterm labor syndrome. Ann N Y Acad Sci 1994;
734(1): 414-429. doi: 10.1111/j.1749-6632.1994.tb21771 x.

Holick MF, Siris ES, Binkley N, Beard MK, Khan A, Katzer JT,
et al. Prevalence of Vitamin D inadequacy among postmeno-
pausal North American women receiving osteoporosis therapy.
J Clin Endocrinol Metab 2005; 90(6): 3215-3124. https://
pubmed.ncbi.nlm.nih.gov/15797954/ doi: 10.1210/jc.2004-2364.

17.

18.

Caritis S, Sibai B, Hauth J, Lindheimer MD, Klebanoff M, Thom
E, et al. Low-dose Aspirin to prevent preeclampsia in women at
high risk. National Institute of Child Health and Human
Development Network of Maternal-Fetal Medicine Units. N Engl
J Med 1998; 338(11): 701-705. doi: 10.1056/NEJM19980312-
3381101.

Bodnar LM, Catov JM, Wisner KL, Klebanoff MA. Racial and
seasonal differences in 25-hydroxyvitamin D detected in
maternal sera frozen for over 40 years. Br ] Nutr 2009; 101(2):
278-284. doi: 10.1017/50007114508981460.

Pak Armed Forces Med ] 2022; 72 (5): 1580



