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Original Article

Objective: To compare the Vitamin-D in serum of normotensive pregnancy and preeclamptic 
pregnancy.
Methods: This case-control study was done at Lady Aitchison Hospital, Lahore. 47 pregnant 
females were assigned to preeclamptic group (cases) and 47 pregnant females assigned to 
normotensive group (control). The enzyme linked immunosorbent assay (ELISA)  was  method
utilized to determine serum vitamin-D levels.
Results: The mean Vitamin-D levels were 15.74 ± 3.50 in cases and 33.26 ± 11.94 in control 
group; the levels were significantly lower in cases as compared to controls with p-value < 0.001. 
Conclusions: The findings of this stud  concluded that Vitamin-D levels are less in y
preeclamptic than in Normotensive Pregnancy and could be marked as a risk factor for 
preeclampsia.
Keywords: pregnancy, preeclampsia, vitamin-D.

Introduction
Preeclampsia (PE) is one of  the commonest 
pathology of  pregnancy  defined as hypertensive 
disorder of  pregnancy, clinically characterized by 
p e r s i s t e n t l y  r a i s e d  b l o o d  p r e s s u r e  
(≥140mmHg/≥90mmHg), proteinuria and edema, 

1, 2 
after 20 weeks of  gestation. It is a common cause 
of  both maternal and fetal morbidity and mortality 

3
with a global incidence of  2%-10%.  In Pakistan its 

4prevalence is 19%.  In year 2015 World Health 
Organization (WHO) reported maternal mortality 

5rate (MMR) of  178 in Pakistan.  Hypertensive 
disorder of  pregnancy as PE, is responsible for 

6about 15% of  maternal deaths.  Etiology is 
unknown but researchers have implicated many 
factors such as obesity, diabetes mellitus, 
micronutrient deficiencies (Vitamins and 

7
Minerals), genetics and advance maternal age  and 
found an association between micronutrient 

1-3,8
deficiency and PE prevalence.  The Institute of  
medicine United States recommends that vitamin 
D levels should be >20ng/ml for women of  

9
reproductive age.  The increases of  vitamin-D in 
early pregnancy is attributed to its increase 
synthesis and decrease catabolism, especially in 

10decidual and placental tissue.  Vitamin D required 
locally for induction of  immune tolerance to 
implantation and successful maintenance of  
pregnancy, via dampening of  T helper cells-1 (Th1) 
immune function,  PE has been associated with an 
increased release of  Th1 cytokines e.g. tumor 
necrosis factor-a (TNF-α). In normal cultured 
trophoblasts, TNF-α expression is inhibited by 

active form of  vitamin D, i.e. TNF-α and vitamin-D 
are mutually inhibitory and PE placentas may have 
decreased ability to convert vitamin-D to active form 

11 
as compared with normal placental tissue.
Researchers have found few causes for PE like 
immune irregulation and dysfunctional trophoblastic 
invasion and also discovered a link between these 

12
possible causes and vitamin-D deficiency.  Overall 

9
the epidemiological evidence is conflicting  such as a 
study done at Netherlands in 2015 and at Paris by 
Benachi A, showed that there is no significant 
association between the PE cases and decreased 
vitamin-D serum levels in early pregnancy but they 
also found that women with sufficient vitamin D 
levels in their serum showed no sign and symptoms 

13,14of  PE in their third trimester of  pregnancy.  
Another study done at India by Dhillon shows a 
strong positive relationship between vitamin-D 

15 deficiency and PE development. Increasing trend of  
vitamin D supplementation awareness for the 
prevention and treatment of  PE by WHO has 

16 
increased the popularity of  vitamin D trials. In light 
of  all these epidemiologic conflicts, increasing MMR 
and WHO emphases, our study is designed with the 
object to measure vitamin-D status in our PE female 
population and to understand it's possible role in PE 
etiology.

Methods
This case-control study was done at Lady Atichison 
hospital, Lahore with a sample size of  94 pregnant 
females selected by purposive nonprobability 
sampling technique. Written informed consent was 
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Table-1: Distribution of  heart rate, respiratory rate, BMI, Systolic and diastolic blood pressure comparison between women with and without preeclampsia.

Mean

Standard deviation 

Percentile 25 =Q1

95

94

90

Comparison 99

Heart Rate

Percentile 75 = Q3

06

Variables Cases Controls Cases

77

78

75

80

04

17

17

16

17

01

16

16

16

16

Respiratory Rate

01

Controls Cases Controls

31.3

31.5

29.7

33.3

2.8

28.3

28.4

24.6

32.0

4.1

147

140

140

150

Systolic blood pressure

09

Cases Controls

110

110

100

1201

09

74

70

70

80

05

BMI (kg/m2) Diastolic blood pressure
Cases Controls

Mann Whitney 
u=453

P-value
0.001Comparison

Mann Whitney 
u=0.0

p-value
0.001

Mann Whitney 
u=0.0

p-value
0.001

Mann Whitney 
u=625.5

p-value
0.001

101

100

90

110

09

p-value
0.001

Mann Whitney 
u=0.0

*P-value ≤0.05 was taken as significant.

Table-2: Correlation of  vitamin D with other parameters in women with preeclampsia

Vitamin-D 

Pearson correlation

n

Sig (2-tailed)

Age Gest. Age

0.156

47

0.295

-0.125

47

0.404

-0.246

47

0.095

Heart Rate Systolic blood pressue Diastolic blood pressure 

-0.208

47

0.161

-0.292

47

0.046

0.027

47

0.857

Resp. Rate BMI

-0.016

47

0.913

*. Correlation is significant at the 0.05 level (2-tailed).

taken from subjects. Informative brochure was 
given to all the subjects.
Complete history and general physical examination 
was done. Cases (PE) and controls (normotensive) 
were selected for a gestational age (28-40 weeks of  
gestation) and maternal age (18 to 35 years). Cases 
were recruited on the basis of  Systolic BP 
≥140mmHg and Diastolic BP ≥90mmHg with 
previously normal BP, dipstick shows ≥1+ 
proteinuria and edema and controls were recruited 
on the basis of  Systolic BP 110-120mmHg and 
Diastolic BP 70-80mmHg, no proteinuria and no 
edema. Any subject who is Obese (BMI ≥35 

2
kg/m ) or diagnosed case of  chronic hypertension, 
diabetes mellitus, gestational diabetes, multiple 
pregnancies has been excluded from the study. 5ml 
venous blood was taken under aseptic measures 
and Serum vitamin D was assessed by enzyme 
linked immunosorbent assay (ELISA) method. 
Statistical Analysis: Data was transferred to 
Statistical Package for Social Sciences (SPSS-21). 
Quantitative variables like gestational age, maternal 
age, weight and heights, blood pressure, BMI, 
serum vitamin D were presented as mean+S.D. 
Comparison of  normotensive pregnancy and PE 
pregnancy in two groups apply independent sample 
t- test. Correlation coefficient was used to see the 
linear trend between vitamin-D and quantative 
variables. Shapiro wilk's test & Mann and Whitney 
U test was applied to analyze the difference 
between two groups for all quantitative variables. P-
value ≤0.05 was taken as significant.

Results
The study was conducted with 47 PE women and a 
comparative group of  47 other pregnant women 
who were normotensive throughout their 
pregnancies. The difference for Quantative 

variables  was highly significant when compared 
between two groups and all these had higher values in 
PE group vs normotensive group i.e mean age (27.9 
years vs 24.9 years,  p-value <0.001), mean heart rate 
(94 beats per minute was 75 beats per minute,  p-value 
<0.001). Respiratory rate and BMI both were 
significantly  higher  in PE group with p-value< 
0.001. The mean systolic blood pressure for PE group 
was 140 (140-150) and that for the normotensive was 
110 (100-120) mmHg. Similarly the diastolic blood 
pressure was 100 (90-110) and 70 (70-80) for two 
groups respectively. 
The difference for both variables was highly 
significant with p-value <0.001. (Table-1) Vitamin D 
level in normotensive group was 33.3±11.9 ng/ml 
and in PE group was 15.7±3.5 ng/ml. Among PE 
group 75.0% of  the cases had vitamin D levels below 
19.0ng/ml, and among normotensive group 75.0% 
had above 27.0ng/ml and 50% had above 30.0 ng/ml, 
with p-value <0.001. (Fig-1) Among normotensive 
group vitamin D had no significant correlation with 
quantative variables. Among PE group vitamin D had 
just significant and negative correlation of  -0.292 
with p-value 0.046. (Table-2)

Fig-1: Box plot presenting distribution of  serum vitamin-D 
levels in two groups.
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higher than normotensive controls (27.45±4.33 yrs 
vs 25.87± 3.11 yrs p-value 0.023) and mean BMI 
was significantly higher in PE than normotensives 
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p<0.001)  also supported by the observation 

18shows by Bodnar LM et al.  Significant reduction in 
vitamin-D seen by many researcher but In 2016 
Umar N did a research and on comparison of  
vitamin D levels between two groups, it was 
observed that the difference between groups was 

19insignificant with p-value of  0.21. A nested case 
control study by Powe et al. found no association 
between first trimester vitamin D and subsequent 
PE but importantly even Powe et al. agreed that at 
very low levels of  vitamin D (<15ng/dl), there was 
a significant association between vitamin D and 

20 
occurrence of  PE. In India, Dhillon Mk and his 

fellows research study found a statistically significant 
association of  low serum vitamin-D levels (p-value< 

15
0.04). Díaz L findings shows that in PE increase 
Vitamin D catabolism by TNF-α, leading to its low 
circulating level in turn contribute to the lower 

21calcium levels seen in patients with PE. Bodnar LM 
results showed that vitamin D deficiency at 22 weeks 
of  pregnancy was a strong independent risk factor for 
PE & risk more than doubled for each 50 nmol/L 

18 
decrease in maternal vitamin-D levels. The limitation 
of  our study is the absence of  detailed dietry history 
of  the subjects. So, the impact of  the inadequate 
intake of  this hormone on PE could not be 
ascertained in our study. Moreover sample size must 
be increased; the population size should also be 
expanded to other cities. This will cause further 
confirmation of  the results of  our present study.

Conclusion
This study concludes a significant reduction in serum 
vitamin D levels in PE women when compared to 

rdnormal pregnant women in their 3  trimester of  
pregnancy. Maternal deficiency of  micro nutrient like 
vitamin-D shows a relationship with underlying 
pathology of  PE. 
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Answer Picture Quiz

Diagnosis:
1.  Median Canaliform Dystrophy Of  Heller (MCD).
     It is also known as Dystrophy Unguium Mediana Canaliformis/Solenonychia or Nevus striatus unguis. 
     It is a rare acquired condition characterized by midline or paramedian longitudinal split or ridge and  canal 

1
formation with multiple transverse ridges fanning out in an inverted fir tree pattern.  The condition is 
usually symmetrical and most often effects the thumbs, although other fingers or toes may be involved. It 

2results from temporary defect in the matrix that interfere with nail formation.
     The exact etiology is unknown. The proposed etiopathogenesis is repetitive trauma to the proximal nail fold 

3
and cuticle from habitual nail biting or nail picking.  Certain drugs like oral isotretinoin and subungual 
tumors like myxoid tumors, glomus tumors have been described to be causing this deformity. Familal 

4clustering has also been reported.
2. It is very difficult to treat as no consistently successful treatment. Discontinuation of  activities causig 

repetitive trauma to the nail may lead to resolution of  lesions within few months. Some cases have shown  
5good results after topical treatment with 0.1% tacrolimus and 0.05% tazarotene ointments.  A psychiatrist 

referral is necessary if   history sugesstive of  habit tic and/or obsessive compulsive disorder and 
appropriate psychotropic drug such as fluoxetine, a serotonin reuptake inhibitor (SSRI) should be instituted 

6to prevent irreversible nail damage.

References:
1. Madke B, Gadkari R, Nayak C. Median canaliform dystrophy of  Heller. Indian Dermatol Online J 2012;3:224-5. 
2. Sweeney SA, Cohen PR, Schulze KE, Nelson BR. Familial median canaliform nail dystrophy. Cutis 2005;75:161-5. 
3. Pathania V. Median Canaliform Dystrophy of  Heller occurring on thumb and great toe nails. Medical Journal, Armed Forces
    India. 2016;72(2):178-9.
4. Kota R, Pilani A, Nair PA. Median nail dystrophy involving the thumb nail. Indian J Dermatol 2016;61:120.
5. Kim BY, Jin SP, Won CH, Cho S. Treatment of  median canaliform nail dystrophy with topical 0.1% tacrolimus ointment. J    
    Dermatol. 2010;37:573-4.
6. Avhad G, Ghuge P. Median canaliform dystrophy of  Heller. Indian Pediatr. 2013;50:1073.

Esculapio - Volume 15, Issue 03, July - September 2019

224


	Page 1
	Page 2
	Page 3
	Page 4

