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Abstract
OBJECTIVE: To assess the effect of vitamin D supplementation on enhancement of embryos implantation rates in intracytoplasmic sperm injection
procedures. STUDY DESIGN: A randomized double-blinded controlled trial.
SETTING: Assisted Reproduction Unit of Obstetrics and Gynecology Department, Faculty of Medicine, South Valley University, Egypt. DURATION: From
December 1st 2017 to the end of October 2018. SUBJECTS and METHDS:
Eighty infertile couples that underwent ICSI procedure were entrapped in this
study. Patients were divided into two groups; Group I (Vitamin D group) = 40
patients (received vitamin D supplementation in the form of Vidrop oral drops
600 IU/day starting after ovum pickup) and Group II (placebo group) = 40
patients (received a placebo “normal saline oral drop”). RESULTS: There was
a significantly increased embryo implantation rates (53.2% in vitamin D
group versus 46.7% in placebo group), there was a mild statistically significant difference in the clinical pregnancy rates (45.9% in vitamin D group versus 39.4% in placebo group) with p-value < 0.05 and there was an improvement
in ongoing pregnancy rate as there was a mild statistically significant difference
in first trimester miscarriage rates (12.5% in vitamin D group versus 17.5% in
placebo group) with p value < 0.05 CONCLUSIONS: Vitamin D supplementation could improve embryos implantation rates and rate of ongoing pregnancy
by decline in the first trimester miscarriage rate.
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1. Introduction
Infertility is considered the most common disease of reproductive-age, affecting
15% to 25% of all couples who try to have a baby in western countries [1]. Assisted reproductive technology (ART) has emerged as the most effective treatment modality to overcome infertility problem and currently is responsible for
the birth of more than 50,000 babies in the United States alone [2] and about
140,000 babies in Europe yearly [3]. So all the time there are many trials of studies to identify the potentially modifiable predictors of the successfully treatment method, including patient diet regimen and her lifestyle.
Vitamin D has a common name “sunshine hormone”, that is a fat soluble
hormone which has an integral part in calcium & phosphorous homeostasis and
has a role in maintaining healthy bone and teeth, also it is involved in providing
the protection against a large number of diseases like cancer, multiple sclerosis,
diabetes, obesity, cardiovascular diseases and many other diseases; also it is
thought to have a role in infertility treatment [4].
Vitamin D deficiency had been advocated as a possible reason of infertility in
many previous studies in literature for the past several years [5]. In rodent models, vitamin D deficiency declines fertility rates in females as a result of hypoplastic uterus, impaired follicular growth, and chronic anovulation [6]. Vitamin D
biological actions are mediated through the receptors of vitamin D which has
been detected in intestines, parathyroid glands, the skeleton and reproductive
organs involving the ovary, uterus, placenta, and pituitary gland [7].
In many studies, vitamin D deficiency was highly prevalent in infertile women
with polycystic ovary syndrome (PCOS) [8]. It has been postulated that vitamin
D may play an important role in the process of embryos implantation where vitamin D enzymes and vitamin D receptors have been detected in the endometrial tissues [9]. Vitamin D deficiency had been linked to poor and abnormal placentation that lead to hypertensive disorders of pregnancy and intrauterine
growth restriction of the fetus [10]. Vitamin D can modulate the inflammatory
and proliferation process in endometriotic cells, and decrease in Vitamin D levels could be associated with development endometriosis, so vitamin D supplementation could be a novel therapeutic strategy for managing endometriosis
[11].

2. Aim of Work
Primary outcome; was to assess the effect of vitamin D supplementation in enhancement of implantation rates in intracytoplasmic sperm injection (ICSI) cycles.

Secondary outcome; was to assess the effect of vitamin D in minimize first
trimester miscarriage.

3. Patients and Methods
Eighty infertile couples underwent ICSI procedures were entrapped in this study
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at assisted reproduction unit of Qena university hospital, South Valley University from December 2017 to October 2018. A verbal counseling followed by a
written consent was obtained from each couples participated in this study according to the Medical Ethics committee of Faculty of Medicine, South Valley
University. The study was approved by the institutional ethical review board.

Inclusion criteria ; Any infertile couples attempted to Assisted Reproduction
Technique unit for ICSI procedure.

Exclusion criteria ; 1) history of Chronic medical disorder as Chronic renal
failure, Renal stones, 2) known cases of chronic vitamin D deficiency, 3) congenital uterine malformations or any uterine cavity lesion, 4) hypersensitivity to
vitamin D supplements. For each patient subjected to this study had the following evaluations a) Full history was taken and complete clinical examination was
done. b) Ovarian reserve testing (serum AMH, basal serum FSH, basal AFC by
transvaginal ultrasound). c) Uterine cavity evaluation (by 3-dimentional transvaginal ultrasound and or office hysteroscopy). d) Routine laboratory investigations
(CBC, blood grouping and Rh typing, liver function tests, kidney function tests,
prothrombin time, prothrombin concentration, blood sugar). e) Semen analysis.

3.1. Methodology
Patients were divided into two groups; Group I (Vitamin D group) = 40 patients
(received vitamin D supplementation in the form of Vidrop oral drops 600
IU/day “6 oral drops”. The vitamin D supplementation had started after the day
of oocytes retrieval) and Group II (placebo group) = 40 patients (received a placebo “normal saline oral drop”) also placebo administration had started after
day of oocytes retrieval. Closed bags prepared and labeled as bags A (Vitamin D
group) contained Vitamin D, and bags B (placebo group). Providers and patients
had been blinded to the contents of the bags till the study was ended. ICSI procedure was done for all cases and only 1 - 2 embryos (day 3 and day 5) had been
allowed to be transferred to each women according to the degree of embryos
qualities, the remained good quality embryos were frozen for subsequent transfer in non-stimulated cycles in future with couples permissions.
Hormonal support for luteal phase started in day of ova pick up till pregnancy
test time (2 weeks post embryos transfer), for positive pregnancy test cases, luteal support continued for the next 3 months. Positive pregnancy test cases had
to continue vitamin D supplementation up to the end first trimester of pregnancy. Pregnancy was evaluated by transvaginal ultrasound (SAMSUNG, Korea), in first trimester for confirmation of presence and number of gestational
sacs, viability and exclude missed and ectopic pregnancies.

3.2. Assignment and Masking
Women were randomized in a 1:1 ratio according to a computer‐generated
randomization list generated by a research nurse not involved in their clinical
management. The hospital pharmacy packaged Vitamin D and identical placebo
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according to the randomization list and labeled the drug packs with subject
numbers only. Physicians, research nurses and study subjects were all blinded to
the assignment.

3.3. Statistical Analysis
Analysis and statistical presentation of this study were conducted, using the
mean, standard error, unpaired student t-test, and chi-square tests using the Statistical Program for Social Sciences (SPSS Inc., Version 21.0, Chicago, IL, USA).
A two sided P < 0.05 was considered to be statistically significant.

4. Results
There was no statistically significant difference between group I and group II in
patient baseline characteristics, duration and doses of controlled ovarian stimulation, retrieved oocytes number, fertilization rate, qualities of embryo or endometrial thickness with p value > 0.05 (Table 1 & Table 2).
There was a significantly increased the embryo implantation rates (53.2% in
vitamin D group versus 46.7% in placebo group), there was a mild statistically
significant difference in the clinical pregnancy rates between the two groups
(45.9% in vitamin D group versus 39.4% in placebo group) with p-value < 0.05
and there was an improvement in ongoing pregnancy rate as there was a mild
statistically significant difference in first trimester miscarriage rates (12.5% in
vitamin D group versus 17.5% in placebo group) with p value < 0.05 (Figure 1).
Table 1. Patient baseline characteristics of the study groups.
Vitamin D. group
(n =40)

Placebo group
(n =40)

P-value

Age (years) mean ± SD

30.80 ± 4.450

30.25 ± 4.271

>0.05

BMI (kg/m 2) mean ± SD

25.95 ± 3.530

25.83 ± 3.411

>0.05

AMH (ng/dl) mean ± SD

3.20 ± 2.119

2.36 ± 1.565

>0.05

Duration of infertility (years) mean ± SD

5.68 ± 3.851

5.83 ± 3.876

>0.05

BMI; body mass index, AMH; anti-mullerian hormone, SD: standard deviation.

Table 2. Comparison between study groups as regarding ICSI cycle characteristics.
GI (Vitamin D group) GII (Placebo group)
P value
(n =40)
(n =40)

DOI: 10.4236/ojog.2018.814155

Duration of stimulation (days), mean ± SD

13.4 ± 1.3

13.6 ± 1.6

>0.05

Dose of gonadotrophins (IU), mean ± SD

3982.1 ± 1371.9

4070.3 ± 1393.7

>0.05

N. of oocytes retrieved, mean ± SD

12.3 ± 1.4

13.6 ± 1.7

>0.05

Endometrial thickness, mean ± SD

10.2 ± 2.4

10.7 ± 2.9

>0.05

Fertilization rate, n (%)

87.6%

85.9%

>0.05

Embryo quality, n (%)
A&B
C&D

73.4%
26.6%

77.1%
22.9%

>0.05
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Group I: Vit D. group, Group II: Placebo group.

Figure 1. The clinical outcomes of ICSI cycles among the study groups.

5. Discussion
Several lines of evidence suggested that deficiency of vitamin D had a role in
disturbances of physiology of the female reproductive system including steroidogenesis in normal fertile women, pathogenesis of the polycystic ovary syndrome (PCOS) cases and endometriosis and in the outcomes of in vitro fertilization (IVF) [12] [13] [14]. The first study researched about vitamin D and its relation to female infertility and its role in-vitro fertilization (IVF) procedures, was
done in 1992, and had included only ten cases and it had demonstrated the
presence of vitamin D metabolites in the follicular fluid for first time [15]. After
that, several studies had been published in this topic with some of them had
contradictory results.

Estes et al. had found a decline in the expression of the free form of the vitamin D carrier protein (VDBP) in follicular fluid of cases whose IVF resulted in
pregnancy [16]. In the last short period, many studies showed the relation between vitamin D deficiency and infertility [17]. It had been reported that receptors of vitamin D (VDR) are found in human tissues like the reproductive organs of human being and have a major role in enhancement of the biological activity of Vitamin D [18].
In the current study showed no statistically significant differences between vitamin D group and placebo group as regard to women age, body mass index,
AMH, causes and duration of infertility with p value > 0.05 (Table 1). Also in
this study there were no significant differences between both groups in the gonadotrophins drugs doses, duration of gonadotrophins stimulation, number of
retrieved oocytes, and endometrial thickness at time of ovum pickup, fertilization rate or embryo quality (Table 2).
The results of current study showed a positive correlation between vitamin D
supplementation and an increase in implantation rates (53.2% in Vitamin D
group versus 46.7% in Placebo group). Although our study results was limited
due to the small sample size, we had found significantly higher clinical pregnancy rates (45.9% in Vitamin D group versus 39.4% in Placebo group) and a lower
DOI: 10.4236/ojog.2018.814155
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first trimester miscarriage rates in patients received vitamin D supplementation
(12.5% in Vitamin D group versus 17.5% in Placebo group) (Figure 1). Many
studies in literature had been assessment vitamin D deficiency and its negative
impact effect on infertility as general and assisted reproductions results particularly IVF and ICSI procedures from these studies what was reported by Li et al.
[19] in California (in 2012) in 1192 of reproductive age women, it had been observed that most of the infertile women had low serum vitamin D levels with
68.6% cases had levels < 32 ng/ml and 22.2% had levels < 20 ng/ml, the study
observed that increased BMI of patients, Asian and blacks races were at the
highest risk of vitamin D deficiency, especially Asian women.

Gebriel et al. [20] had suggested that females with high levels of
25-hydroxy-vitamin D were significantly higher than those with low levels of vitamin D to achieve clinical pregnancy with ICSI procedure. Rainer et al. [21] (in
Oklahoma) retrospectively had evaluated 53 patients had PCOS and had found
the deficiency of vitamin D was highly prevalent in these cases, but they had
found no positive correlation with Vitamin D levels and the time.

Ozkan et al. [22] study had measured the levels of vitamin D both in the patients serum and in follicular fluid during oocytes retrieval and found the following conclusion, women who had higher levels of vitamin D in their serum
and also in the follicular fluid had a significantly achieved pregnancy from IVF
comparable with those women who had lower vitamin D levels. These previous
studies had been measured vitamin D levels in both serum and or follicular fluid
and supplementation of vitamin D was only given to patients with low levels of
vitamin D, but in our study we had a different policy, we gave patients supplementation of vitamin D prior to embryo transfer in ICSI procedure empirically
without measuring their serum or follicular fluid vitamin D levels in trial to minimize the cost of vitamin D laboratory investigation which is actually has a high
cost all over the world. Anyway our results can be discussed because we had
positive impacts on embryo implantation and pregnancy outcomes without
measuring vitamin D level which could give us a sign that even in patient with
normal levels of vitamin D may have benefit from extra supplementation of vitamin D.

6. Conclusions
Vitamin D supplementation pre-embryo transfer had;
1) A significant enhanced embryos implantation rate;
2) A significant improvement in ongoing pregnancy by decline rate of first
trimester miscarriage.

Recommendations
Although the positive impact of vitamin D supplementation in improving implantation rates and pregnancy outcomes in ICSI procedures, there is no unequivocal evidence to recommend the routine screening for vitamin D deficiency
DOI: 10.4236/ojog.2018.814155
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and its supplementation prior to ICSI and so more randomized controlled trials
should be done.
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