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Abstract 
Objectives: Evaluation of the relation between serum 
levels of 25-hydroxy vitamin D (25-OHVD), tumor 

infertile women secondary to diminished ovarian reserve 
(DOR). 

Patients & Methods:

blood samples for estimation laboratory parameters 
before and after receiving 12-w VD supplemental therapy 

fertilization or had embryos of grade P-G2 underwent 

Results:

Conclusion: VDD, obesity, and deregulated immune 
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INTRODUCTION

a woman's reproductive life and the onset 
of a persistent hypoestrogenic state and 
despite the increased mean menopausal age, 

natural menopause is evident (1). 

is applied clinically to infertile women 
who were predicted or thought to have a 
poor ovarian response (POR) to ovarian 

(2). POR is accepted as a 
manifestation of DOR and early ovarian 
aging and a woman was diagnosed to have 

(3)

applied as the cutoff to discriminate women 
with POR (3).  

in the immune response and multiple clinical 
processes 

(5).

Vitamin D (VD) is a fat-soluble vitamin 
involved primarily in calcium metabolism . 
However, experimental studies assured that 

role of VD was postulated in reproductive 
health in both animals and humans (8).  

public health concern all over the world 
especially for being associated with 
many immune-mediated diseases (9). VD 

improve general and orthopedic health after 
bariatric surgeries 
effects on blood pressure, abdominal obesity, 
and insulin and glucose metabolism in 

patients with metabolic syndrome (11), and of 
potential importance in women with or at a 

(12).

Objectives

infertile women secondary to DOR. 

Design

Prospective interventional double-blinded 
study. 

Setting

Departments of Obstetrics and Gynecology, 

Ethical consideration

women must sign their consent to participate 

investigations and undergo receive the 
prescribed therapies. Blindness means that 
enrolled women will be blinded about the 
type of investigations and the biochemist will 
be blinded about the indication for studying 
these parameters and about the demographic 
data of studied women. 

Patients & Methods

or secondary infertility were eligible for 

cause of infertility and gave blood samples 
for routine and study parameters' evaluation.  
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Exclusion criteria

infertility secondary to endocrinopathy, 
congenital malformation, exposure to radio-
or chemotherapy, ovarian or uterine diseases, 

refusal to participate in the study.

Inclusion criteria

2, free of causes of infertility other 
than DOR, and signed the written fully 
informed consent to participate in the study 
and undergo the assigned investigation 
and receive the appropriate therapies were 

women and free of inclusion and exclusion 
criteria were enrolled as a control group for 
lab parameters.

Evaluation tools

1. Evaluation of ovarian reserve (OR) 
according to Bologna criteria including 

(13). 

2. 
women who had serum 25-OHVD level 

from the study, while women who had 

and were categorized as mild, moderate 
and severe VDD if 25-OHD serum levels 

.

Investigations

1. US evaluation:
the day 3 of the cycle by trans-vaginal 

2. Laboratory investigations 

complete aseptic conditions, allowed to 

collected in a sterile Eppindorff tube and 

samples were collected and numbered by 
an assistant who was blinded about the 
indication for investigations.

Studied lab parameters

1. 

(15). 

2. Human serum 25-OHVD level was 

.

3. 

.
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(18).

Study protocol

criteria received the ovarian stimulation 
protocol according to hospital guidelines 
using the gonadotrophin-releasing hormone 

the 2nd day of the cycle in conjunction with 

addition to two ampoule triptoreline acetate 

injection) as co-triggering when the mean 

was carried out by intracytoplasmic sperm 

Embryo grading

cells are symmetric but there is only minor 
fragmentation and as poor (P grade) if 
cells are asymmetric with no or moderate 
fragmentation (19). Women had embryos of 
grade G1 were excluded from the study and 

estimated lab parameters levels and undergo 

Protocol for VDST

be safe for correction of VDD . VD soft 

absorption of this fat-soluble vitamin (21).

Study outcomes

1. 

the 2nd

POR.

2. 

change of serum 25-OHVD and 

serum levels of studied lab parameters 

between the extent of change in serum 
levels of studied parameters and the 

Statistical analysis

Obtained data were presented as mean, 
standard deviation, numbers, and 

Results were analyzed using paired t-test 
for analysis of differences between Pre- and 

of non-numeric data. Pearson's correlation 
analysis was applied to evaluate correlations 
between variables and the grade of embryos. 

determine the predictors of embryo grades 
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Results
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Table (1): Pre- and Post-VDST laboratory data of studied women

Data                                          P-value

25-OHVD 

according to 
level of VD 

Percentage of increased level

Relation to me-
dian of control 
level (2.1)

2.1-3.15

Percentage of decreased level

ml)

Relation to me-
dian of control 

Percentage of increased level

difference
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Table (2): Serum AMH and AFC and grading of the obtained embryos of studied women 
Pre- and Post-VDST

P-value

Percentage of increased level

according to 

Percentage of increased level

Embryo 
grading 

Good 
G1
G2

Poor
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and embryo grading of the Pre-VDST ICSI session

Variables
Embryo grade VD

Spearman's correlation analysis
r P r p r p r P

Body mass index

25-OHVD serum level

ROC curve analysis Regression analysis
Variables p P

Excluded 
Body mass index Excluded 

Excluded 
25-OHVD serum level

Excluded 

Fig. (3): ROC curve analysis of Pre-VDST variables 
as predictors of Pre-VDST embryo grade
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grading of the Pre-VDST ICSI session

Variables
Embryo grade ROC curve analysis

r P p

difference

Fig. (4): ROC curve analysis of Post-VDST variables as
predictors of Post-VDST embryo grade
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Discussion

women younger than forty years had POD 

is coincided with that previously reported 
(22)

important coincident events including POD, 

triad could be attributed to the delayed age 

rays to help to synthesize VD and sedentary 

assumptions, statistical correlation analysis 

between obesity and antral follicular count 

et al. (23) found the active form of VD can 
modify adipose tissue physiology via its 
receptor, decreasing the expression of pro-

regulation of activation of insulin growth 
binding proteins in visceral adipose tissue 
and so VDD was associated with obesity and 

documented 
that the cumulative live birth rates  for 
women with the poor ovarian response 
(POR) declined with increasing age and very 
low rate was associated with women aged 

Recently, Bennouar et al. (25) found severe 
VDD was positively related to obesity with 

 
found women who had premature ovarian 

and have decreased physical activity and de 
 found VDD showed 

a high prevalence in adolescents with 
overweight living and is associated with 

for this triad, Zanol et al. (28) experimentally 

detected strong negative correlations between 
adipocyte hypertrophy in animals maintained 
on a high carbohydrate diet and ovarian 

number with an increased number of atretic 
(29) experimentally 

suggested that diet-induced obesity may 

inhibition of its autophagy, thus inducing the 

commonly observed with obesity.

serum levels in comparison to that reported 

to be the preferred indicator for predicting 

an optimal individualized controlled ovarian 
hyperstimulation protocol. 

for having within normal VD serum levels 

go in hand with experimental studies that 
supported a potential role for VD in follicular 

seriously affect its proliferation by regulating 
cellular oxidative stress and cell cycle-related 
genes, and steroidogenesis and a recent 
study documented that antral follicle is a target 
tissue for direct VD action that could regulate 
follicular development and function through 
increasing hormonal secretion by small and 
medium-sized follicles (31). 
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female rats with supra-physiological VD3 
supplements and detected improved ovarian 
functions by regulating the hypothalamic-

increased hormonal levels, increased counts 
of large follicles and corpora lutea and 

molecules.

reciprocal relation between the ratio of a pro 

and improvement of embryogenesis, and 
such relation most probable was through 
vitamin D as evidenced by the negative 

25-OHVD and embryo grade and serum 

and correlated with that of serum 25-OHVD.

ovarian function and support that documented 
by Wu et al. (33) who found women with 

on comparison to women with POR and 
normal VD and women with normal OR 

 detected 
inverse correlations between both total and 
free 25-OHVD levels with high-sensitivity 

of this assumption, the current study could 

correlation between the extent of increased 

this assumption, Wong et al. (35) found serum 

 detected no relationship between serum 

tissue and function through its impact on 

detected an inverse relationship between 
development and severity of ovarian cancer 
and vitamin D status and epidemiologic 

with decreased cancer mortality .

Conclusion

behind unexplained infertility in women 

and deregulated immune milieu in direction 

poor ovarian response to ovarian stimulation 

of immune milieu to the direction of anti-

Limitations

to help to reduce obesity with its associated 

to be evaluated as management policy.

Recommendations

Estimation of serum 25-OHVD for infertile 

is mandatory to improve the chance to get 
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