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Vitamin D Deficiency in Infertile Maleswith

Oligosper mia: A Cross-sectional Compar ative Study
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Abstract

Introduction: The male factor responsible for infertility
includes oligospermia. According to WHO criteria,
oligospermiais sperm concentration lessthan 15 million per
millilitreof semen. Vitamin D isa steroid hormonesynthesized
in the skin and derived from the diet. A serum level lessthan
20 ng/dl isregarded as vitamin D deficiency. The deficiency
of vitamin D hasbeen linked to many reproductive disorders.
This study was designed to analyze the association between
serum vitamin D level and oligospermia.

Methods. A cross-sectional compar ative study was conducted
in the Department of Reproductive Endocrinology and
infertility of Bangabandhu Sheikh Mujib Medical
University, Dhaka, during the period of July 2018 to June
2019. There are 157 infertile males with oligospermia in
onegroup and 157 infertile maleswith normozoospermiain

Introduction

The male factor is responsible for about 30-40% of
couples who are unable to conceive. We investigate
the male partner for infertility with a semen analysis.
Semen parametersthat welook for include sperm count,
sperm motility and sperm morphology. According to
WHO criteria, sperm count lessthan 15 million per ml is
oligospermial.

Vitamin D isafat-solublevitamin and asteroid hormone.
The synthesisismainly in the skin, induced by UV rays
insunlight, and asmall amount issuppliedindiet or food
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another group. A baseline semen analysisfor evaluation of
male infertility was done, and serum vitamin D level was
estimated.

Results: The mean vitamin D level is 16.75+5.75 ng/ml in
males with oligospermia and 19.83+5.33 ng /ml in males
with normozoospermia. By the threshold defined, all the
infertile males are deficient in vitamin D. The difference
between thecirculating levels of vitamin D in thetwo groups
is statistically significant (p<0.05). VitaminD deficiency is
4.25timesmorein infertile maleswith oligospermiathan in
maleswith normozoospermia.

Conclusion: Vitamin D deficiency is associated with
oligospermia in infertile males.
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supplements. Vitamin D status of apersonisassessed by
the circulating levels of surrogate marker 25-hydroxy
vitamin D. Serum 25 hydroxyvitamin D concentrations
below 20ng /ml are considered asvitamin D deficiency?.
The deficiency of vitamin D has been linked to hedlth
disorders, including reproductive dysfunctions. Vitamin
D metabolizing enzymesarefoundinthemaereproductive
system. Vitamin D receptorsare expressed in germ cells
aswell asin mature spermatozoa’.

There have been conflicting observational studies on
theassociation of circulating vitamin D levelswith sperm
count. The subject cohort has been both healthy fertile
maesaswell asinfertilemales. Some studies*6 havefound
positive associations between vitamin D and sperm
count, while others’ have not found any association.

If an association between vitamin D deficiency and
oligospermiaisestablished, supplementation of vitamin
D will be beneficia toinfertilemen deficientinvitamin D
as a safe, easy and cost-effective measure to improve
fertility. The objective of our study isto seeif thereisan
association of serumvitamin D level swith oligospermia
ininfertilemales.

Methods
The cross-sectional comparative study was carried out
in the Department of Reproductive Endocrinology and
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Infertility from July 2018 to June 2019. Thesamplesize
was calculated at 80% power and 5% level of
significance from a similar study®. The protocol was
approved by the Ethical Review Board of Bangabandhu
Sheikh Mujib Medical University. A total of 157 infertile
maleswith oligospermiawerethegroup | and 157 infertile
mal es with normozoospermiawere in group |1. Those
who had varicocel e, smoking habits, systemic diseases
like diabetes, hypothyroidism, renal and hepatic disease,
known infections like sexually transmitted diseases or
tuberculosis or had taken vitamin D inthelast 6 months
were excluded. The patients were briefed in detail
regarding the objectives, rationality and potential
benefits of the study and informed written consent was
taken.

A baseline semen analysis for evaluation of male
infertility was done in the Andrology lab of the
department. Semen was collected after 3-5 days of
abstinence. Makler counting chamber was used for
semen analysis. Semen parameters were evaluated
according to WHO criteria 2010. Serum 25(0OH) was
measured using a commercially available kit, the
ARCHITECT Vitamin D assay. Chemiluminescent
microparticle immunoassay was done for the
quantitative determination of serum vitamin D.
According to the guideline of the Endocrine Society;
Vitamin D deficiency were the levels <20ng/ml,
insufficiency 21-29 ng/ml and sufficiency >30ng/mi2.

The statistical analysis was carried out by using the
Statistical Package for Social Sciences version 22 for

Windows ( SPSSInc, Chicago, lllinois, USA). Datawere
analyzed by unpaired t-test, chi-square test with an
estimation of the odds ratio. A p-value of < 0.05 was
considered statistically significant. Pearson correlation
coefficient test, was doneto seethe correlation between
serum vitamin D level with sperm count and sperm
concentration.

Results

The study was done on 314 infertile males who had
semen analysisaspart of their infertility workup. Group
| were the infertile males with oligospermia, atotal of
157 in number, and group 11 were infertile males with
normozoospermia, also total 157 in number. The socio-
demographic and clinical characteristics of the two
groupsarelisted in Tablel.

ThemeanvitaminD level is16.75+5.75 ng/ml inmales
with oligospermiaand 19.83 +5.33 ng/ml in maleswith
normozoospermia. The difference between the
circulating levelsof vitamin D is statistically significant
(p<0.05). By thethreshold level defined, dl theinfertile
malesaredeficientinvitamin D.

Vitamin D deficiency was present in 84.1% of maeswith
oligospermia and in 55.6% of males with
normozoospermia. Bivariate analysis reveals that
vitamin D deficiency was significantly more in males
with oligospermiathan in maleswith normozoospermia.
The calculated oddsratio was 4.25 (2.42-7.49), which
means that vitamin D deficiency is 4.25 timesmorein
infertile males with oligospermia than in males with
normozoospermia(Tablell ).

Tablel

Socio-demographic and clinical characteristics of subjects

Characteristics Oligospermia(group) Normozoospermia(group I1) P-value
Mean age 35 335 0958
Socio-Economic status:
Low (%) 19 06
Lower middle (%) 63.7 732 0.205
Upper middie (%) 331 24.2
High Income (%) 13 19
Residence
Urban (%) 63.1 66.9 0.478
Rural (%) 369 31
Typeof infertility
Primary (%) 605 %1 024
Secondary (%) 305 459
Mean BMI 24.65 24,68 0.909
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VitaminD levels Oligospermia Normozoospermia Oddsratio Pvaue

ng/ml (n=157) (n=157) (95% confidence interval)

>20 ng/ml 132(84.1%) 87 (55.4%) 4.25(2.42-7.49) 0.001

>20ng/ml 25(15.9%) 70(44.6%)

Figure 1 and figure 2 shows that there is significant
positive correlation of serumvitamin D levelswith sperm
concentration (r=0.264, p=0.001) and sperm count (r=
0.262, p=0.001).

150 1 r=0.264; p=0.001
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Figure 1. Scatter diagram showing significant positive
correlation (r=0.264; p=0.001) between vitamin D
level and sperm concentration
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Figure 2. Scatter diagram showing significant positive
correlation (r=0.251; p=0.001) between vitamin D
level and sperm number

Discussion

Theobjective of the study wastofind out if vitaminD is
associated with oligospermiaininfertilemales. The study
results show that there is a positive association of
vitamin D with sperm count ininfertilemales. Vitamin D

deficiency is 4.25 times more in infertile males with
oligospermiathan those with normozoospermia.

Theinfertile maleswith or without oligospermiain our
study havevitamin D deficiency (levels<20ng/ml). This
is because subclinical vitamin D deficiency is widely
prevalent in India, Bangladesh and other countries of
this part of the world. Studies reported mean serum
vitamin D levels < 20ng/ml in 70-100% of apparently
healthy subjects!®. The reasons may be the lifestyle
practices such as clothing and habits that limit sun
exposure. Dark-skinned people have more melatonin,
so less U-V ray induced synthesis of vitamin D in the
skin. Vitamin D rich dietary sourceslike milk, animal fat
are unaffordable or degraded by high phytate, low
calcium content or high heat dependant cooking
practices.

Hammoud et al. # did an observational study on 170
fertile, healthy men. Semen parameters in relation to
categories of vitamin D levels were adjusted for age,
BMI, season, alcohol intake and smoking. Total sperm
count waslower in menwith vitamin D levels< 20ng/ml
compared to those with level s>20ng/ml and <50ng/ml.
However, sperm concentration waslower inthose with
levels >50ng/ml compared to those with levels <20ng/
ml and level s>20ng/ml, <50ng/ml. They suggested that
serumvitamin D at high and low levelscan be negatively
correlated with sperm count.

Blomberg Jensen Met al® examined the relationship of
vitamin D and semen parametersin infertile men. The
study was based on the characteristics of 1427 infertile
men recruited for a randomized controlled trial, the
Copenhagen-Bone-Gonadal study. The total sperm
number and sperm concentration were lower in those
with lower levelsof vitamin D, but the differenceswere
not significant.

Zhu et al. %found apositive correlation of serum vitamin
D levelswith sperm count ininfertilemen. Thevitamin
D levelswere not significantly different between fertile
and infertilemen, but the level swere significantly lower
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inmenwith oligospermiathan thosein fertilemen. They
indicated that lower vitamin D could bearisk factor for
poor semen quality ininfertile men.

Ramlau Hansen et al. 7 did a cross-sectional study in
Denmark on 345 young men. A highvitamin D level was
unexpectedly associated with alower crude median total
sperm count. So they did not find any correlation
between low vitamin D levels and low sperm count.

Blomberg Jensen M et al., 8 intheir study, analyzed the
association between semen quality and vitamin D levels
of 300 fertile young men. They observed a positive
association of vitamin D levelswith sperm motility but
not with sperm count.

Abbasimorzi et al. ° compared mean vitamin D levelsin
normozoospermic men with those in men with oligo-
astheno-teratozoospermia. The cross-sectional study
was carried out on 278 men, including 186 with
normozoospermia and 92 with oligo-astheno-
teratozoospermia. | n normozoospermic men, vitamin D
levels were not correlated with semen parameters, and
inmen with oligo-astheno-teratozoospermia, only sperm
motility showed apositive correlation with vitamin D.

Wheninfertilemenwith vitamin D insufficiency isgiven
supplementation with vitamin D and calcium, thereisan
increase in serum inhibin B concentration and an
insignificant increase in sperm production??.,

The limitations of our study include factors like small
size, single centre, short period and absence of random
sampling. Other confounders causing reduced sperm
count and number, particularly deficiency of other
nutrients, were not adequately adjusted.

Conclusion

Vitamin D deficiency isassociated with oligospermiain
infertile males. So the correction of deficiency with
vitamin D supplements may improve sperm count.
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