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Abstract

Purpose Vitamin D deficiency has been proposed to be a
risk factor in the pathogenesis of uterine fibroid in few
recently published studies conducted in Europe and Africa.
Nevertheless, no study has ever addressed similar query in
Indian women where hypovitaminosis is very common.
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Methods A total of 144 women of age group 20-50 years
belonging to Jamshedpur, Jharkhand, India, were included
in the study. Out of which, 72 women had uterine fibroids
and rest healthy women without fibroids served as controls.
All women were subjected to ultrasound examination of
uterus followed by measurement of serum FSH level (on
3rd day of menstruation) and serum vitamin Dj.

Results The mean serum concentration of vitamin D3 was
significantly lower in women with uterine fibroids com-
pared to controls (10.81 £ 6.18 vs. 22.91 £ 16.18,
p < 0.0001). On further analysis, 62.5% of cases were
found to be severely deficient (vitamin D3 < 10 ng/mL) as
compared to 26.39% of controls (p < 0.0001). Besides
that, only 2.77% of cases had sufficient vitamin D level as
compared to 23.61% of controls (p = 0.0002). The odds
ratio (OR) of occurrence of fibroid with serum vitamin D3
level of < 10 ng/dl compared to that of level > 10 ng/dl
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was 4.64 (95%
(p = 0.0001).
Conclusion Serum vitamin Dj3 level inversely correlated
with burden of uterine fibroid and possibly its deficiency is
a risk factor for uterine fibroid occurrence in eastern part of
India.

confidence interval [CI] 2.28-9.44)

Keywords Vitamin D deficiency - Risk factor -
Uterine fibroid

Background

Uterine fibroid is a benign tumour of uterine smooth
muscle and a common aetiology for menorrhagia and
dysmenorrhoea in women of reproductive age group [1]. In
India, the incidence is high and it inflicts a heavy burden on
women’s health and health care system.

The etiopathogenesis of fibroid is multifactorial. Hor-
monal factors play a role in pathogenesis, but other factors
that lead to the development of fibroids are still elusive [2].

Vitamin D5 deficiency has been suggested to be a risk
factor in many chronic conditions like cardiovascular dis-
ease, autoimmune disease and also in several types of
cancers [3]. Interestingly, it is also implicated in the
pathogenesis of uterine fibroid in few recently conducted
studies in Europe and Africa [4-6].

The biological effects of vitamin D3 have been exten-
sively studied. Essentially, it exerts its effects via activation
of its cellular receptor (VDR), which in turn alters tran-
scription rate of target genes responsible for various bio-
logical responses. This includes reduction in cell
proliferation and regulation of biological processes
including angiogenesis, extracellular matrix production and
immune response [7, 8]. Not surprisingly, vitamin D3
receptor (VDR) is present in wide range of tissues
including both myometrium and endometrium of human
uterus and also expressed in uterine fibroid tissue [9, 10]. It
has been suggested that uterine fibroids develop because of
aberrant response to tissue repair leading to altered extra-
cellular matrix production and vitamin D might suppress
this abnormal response by regulating this response [11].
This was confirmed by a study on Eker rat, which has
demonstrated significant reduction in fibroid size after
treatment with 1,25-dihydroxyvitamin D3 [12].

Hypovitaminosis including vitamin D deficiency is very
common in Indian women [13]. However, there is no such
study in Indian population to find out this potential factor
as aetiology in the development of uterine fibroid. Hence,
we took up this study to assess serum levels of vitamin D3
in women with fibroids in our population taking healthy
women as control.
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Methodology

This study was designed as a cross-sectional observational
study after approval of the institutional ethics committee of
Tata Main Hospital, Jamshedpur, India. The study popu-
lation included women between 20 and 50 years of age
visiting outpatient department (Obstetrics and Gynaecol-
ogy), Tata Main Hospital from 1 November 2014 to 31
May 2016. Women with at least one uterine fibroid of
2 cm? in volume or larger in transvaginal ultrasound (TVS)
along with serum follicle stimulating hormone level
< 10 mIU/mL measured on day 3 of their menstrual cycle
were eligible as cases. Control subjects were recruited from
women of similar age group as cases with normal uterus on
ultrasound examination. Women with history of pregnancy
or miscarriage within last 6 months, and women currently
on hormonal therapy or vitamin supplements were not
included in the study. Patients with chronic diseases like
hypertension, diabetes, autoimmune disorders, coronary,
hepatic, or renal diseases were also excluded from both
study groups. A written informed consent was obtained
from all patients.

After a brief history and physical examination, all
recruited patients underwent transvaginal ultrasound (TVS)
using Hitachi ALOKA IPF 1506 ultrasound machine
equipped with a 5-MHz transvaginal probe. Parameters like
uterine size (in three perpendicular planes), number of
fibroid lesion, volume of all fibroid lesions (by Prolate
Ellipse formula =a x b x ¢ x 0.523 where a is height,
b is width and c is depth) were noted down. Patients in
whom TVS was not sufficient to evaluate fibroid lesion in
their entirety, especially in case of large fundal fibroid,
transabdominal sonography (TAS) was performed. Blood
sample was collected from all patients to measure serum
FSH and serum vitamin D 25 (OH) D3 level. Both these
parameters were measured by automated chemilumines-
cent immunoassay (CLIA) technology.

Statistical analysis was carried out using “Medcalc”
software. Numerical data were expressed as mean =+ s-
tandard deviation, and categorical data were expressed as
relative frequency and percentage. Statistically significant
differences were determined using Chi-square test, Fisher’s
exact test, or Student’s ¢ test as appropriate. The Pearson
correlation coefficient was used to measure the strength of
a linear association between two variables. A p value < .05
was considered statistically significant.

The sample size was calculated from serum vitamin D;
level in controls as 21.7 & 8.56 based on data from a
previous study [14], and it was hypothesized that a
decrease of 20% of this value in women with uterine
fibroid would be clinically significant. Considering alpha
error of 5% and power of study 80%, a calculated sample
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would have been a minimum of 122 patients with 61
patients in each group. However, we included all eligible
72 patients visited to our hospital during the study period
along with 72 matching controls.

Results

Baseline parameters of both case and control groups were
comparable except a statistically significant higher BMI
was noticed in women with fibroid (Table 1). Most of the
patients were multiparous in both groups. Menorrhagia
(47.22%) was the most common presenting complaint
followed by pain in abdomen (26.38%) and dysmenorrhea
(13.88%) in women with fibroid.

Serum levels of 25-hydroxyvitamin D; were signifi-
cantly lower in women with fibroids than in controls
(Table 2). Severe deficiency of vitamin D3 (< 10 ng/dl)
was noticed in 62.5% of women with fibroids and 26.39%
in controls. Moreover, only 2.77% of women with fibroids
had sufficient (> 30 ng/dl) serum levels of vitamin Dj as
compared to 23.61% in controls. The odds ratio (OR) of

Table 1 Baseline parameters of cases with fibroid and control

Parameters Cases of fibroid Controls p value
(n="172) (n="172)
Age (years) 41.79 £ 491 42.18 £ 5.37 0.649
BMI (kg/m?) 27.18 + 3.68 2592 £3.51 0.037
Parity (%)
Py 6.94% 6.94% 0.93
P, 19.44% 13.89%
P, 38.89% 43.06%
> P; 34.72% 36.11%
Age at menarche 12.40 £ 1.03 12.64 £ 1.03 0.164
(years)
Day 3 serum FSH (IU/ 6.06 £ 2.12 6.28 £ 198 0.521
mL)
Demographic
distribution
Urban (%) 70.83% 68.06% 0.856
Rural (%) 29.17% 31.94%

Table 2 Serum vitamin D3 level in cases with fibroid and control

occurrence of fibroid with serum vitamin Dj3 level of
< 10 ng/dl compared to that of serum vitamin D3 level
> 10 ng/dl was 4.64 (95% confidence interval [CI]
2.28-9.44) (p = 0.0001).

Further analysis of cases in terms of fibroid number and
size was performed in relation to serum vitamin D3 level to
explore possible association. In women with number of
fibroids more than three, the serum vitamin D5 level was
lower in comparison with women with fibroids less than
three. However, the result was not statistically significant
(9.36 £ 5.77 vs. 11.24 £ 6.22; p = 0.26). We failed to
find out any correlation between volume of the largest
fibroid and serum vitamin Dj level (Table 3; Fig. 1).

Discussion

Our study demonstrated significantly lower serum vitamin
D5 level in women with fibroid as compared to control
population (10.81 & 6.18 vs. 22.91 £ 16.18, p < 0.0001).
Furthermore, the relative odd of the presence of fibroid in a
women with vitamin Dj level < 10 ng/dl was 4.64 (95%
confidence interval [CI] 2.28-9.44) (p = 0.0001). This
finding connotes a possible inverse correlation between
serum vitamin D3 and uterine fibroid in the present study
population which corroborates the results of the studies
conducted on different populations outside India.

A study by Paffoni et al. [6] who investigated similar
research query in 126 women with fibroid and 256 controls
visiting two infertility clinics in Italy. They found lower
mean serum concentration of 25-hydroxyvitamin D5 in
women with fibroid compared to controls (18.0 &= 7.7 vs.
20.8 £ 11.1 ng/mL, respectively, p =.010). Moreover,
they reported that the crude odds ratio (OR) for the pres-
ence of fibroids in women with serum levels of 25-hy-
droxyvitamin D3 below 10 ng/mL compared with those
with 25-hydroxyvitamin D3 > 10 ng/mL was 2.2 (95%
confidence interval [CI] 1.1-4.3) (p =.022). Another
cross-sectional study conducted in Egypt by Sabry et al. [4]
inducted 104 women with fibroid and 50 controls without
the disease. They similarly reported lower mean serum
vitamin D3 concentration among cases with fibroid

Parameters Cases of fibroid (n = 72) Controls (n = 72) p value
Serum level (ng/mL) 10.81 + 6.18 2291 + 16.18 < 0.0001
Serum vitamin D level categories n (%)

Severe deficiency (< 10) 45 (62.5) 19 (26.39) < 0.0001
Deficiency (10-20) 22 (30.56) 19 (26.39) 0.579
Insufficient (20-30) 3 (4.16) 17 (23.61) 0.007
Sufficient (> 30) 2 (2.77) 17 (23.61) 0.0002
4 Springer 163
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Table 3 Serum vitamin D3 and number of fibroids

No. of fibroids No. of patients

Level of serum vitamin D (ng/mL) (mean + SD)

p value

55 11.24 4+ 6.22 0.26

>3 17

9.36 £ 5.77

Correlation coefficient between serum vitamin D and fibroid
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Fig. 1 For correlation “Karl Pearson correlation coefficient” was
used. r = — 0022: there is no correlation

(19.7 £ 11.8 vs 22.3 £ 6.5 ng/mL, p = .01). The National
Institute of Environmental Health Sciences (NIEHS)
Uterine Fibroid Study enrolled 1036 women from Wash-
ington DC who belonged to the age group of 35-49 from
1996 to 1998. A retrospective analysis of the data by Baird
and colleagues reported that women with sufficient vitamin
D; (> 20 ng/mL) had an estimated 32% lower odds of
fibroids compared with those with vitamin D insufficiency
(adjusted odds ratio [aOR] 0.68, 95% confidence interval
[CI] 0.48-0.96) [5]. So, all these studies conducted in
different geographical locations confirm our study
hypothesis. However, in contrast to most of these studies,
serum vitamin Dj level is significantly lower in women
with fibroid in our study.

On categorical analysis of vitamin D levels, we found
that 62.5% of women with fibroid are associated with
severe deficiency (< 10 ng/dl) as compared to 26.9% in
controls. Moreover, only 6.94% of women with fibroid as
compared to 47.22% of controls have vitamin D level >
20 ng/dl. Similar analysis performed by Paffoni et al. [6]
in their study revealed that 15% of women with fibroid had
severe deficiency as compared to 7% in controls and suf-
ficient vitamin D level was found in 37% of cases as
compared to 45% in controls. So the correlation appears to
be much stronger in our study as compared to the study by
Paffoni et al. as more number of women with fibroid in our
study have severe vitamin D3 deficiency compared to
controls.

Like previous studies, we measured 25-hydroxyvitamin
Dj3 to monitor serum vitamin D level. The advantage is that
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it represents the total body vitamin D from dietary intake,
sunlight exposure and peripheral conversion of vitamin D.
On the flip side, it has a shorter half life of 15 days [15].
Therefore, its level as a causative factor in the development
of fibroid can be erroneous. However, studies found that
baseline serum vitamin Dj level remains stable over long
period of time (i.e. person with a particular serum level
tends to remain constant during multiple years of follow-
up) [16, 17].

Cross-sectional designed studies like ours are prone to
have confounders which can be the biggest deterrent in
drawing firm inferences. We tried to address some of the
risk factors associated with the development of fibroid like
age, parity and BMI by carefully choosing controls. The
possibility of reverse causation is also an issue to be dealt
with. However, uterine fibroid causing deficiency of vita-
min D is hard to explain.

Another pertinent question, which needs to be answered,
is whether vitamin D deficiency is implicated in the
development or growth of the fibroid. Our data did not
reveal any significant correlation between the fibroid
number and size with serum vitamin D5 level, which
indirectly suggested its role in both development and
growth of fibroid. In contrast, Paffoni reported that the
vitamin D deficiency correlated more with the number than
the size of the fibroid, suggesting its implication more with
the development than the growth of fibroid [6].

The best way to confirm a definite causal association
would have been to identify women with vitamin D defi-
ciency and follow them regularly to see how many of them
actually develop uterine fibroid. This type of exhaustive
analytical study may take many years and difficult to
achieve.

Moreover, it is also vital to find out whether or not
vitamin D supplementation will help in regression of
fibroid. In this regard, Halder and colleague reported
reduction in the size of uterine fibroid in the Eker rat model
after vitamin Ds; supplementation [12]. Some in vitro
studies have also found a dose-dependent inhibitory effect
of Vitamin D on human fibroid cell growth [18, 19].
However, we did not find any in vivo human studies testing
this hypothesis.

The pathophysiological explanation of effect of vitamin
D is based on the fact that the active form (1,25 dihydroxy
vitamin Dj3) is a strong growth inhibitor [20]. It suppresses
tissue proliferation, induces cell differentiation and
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apoptosis by regulating biological processes like angio-
genesis, extracellular matrix production and immune
response. Its effect is exerted via activation of cellular
receptor (VDR), present in wide variety of tissues includ-
ing both myometrium and endometrium of human uterus
[9]. Not surprisingly, it is also expressed in uterine fibroid
tissues [10]. One of the plausible explanations towards
fibroid development is altered extracellular matrix pro-
duction due to aberrant response to tissue repair. Vitamin D
might suppress this abnormal response by regulating the
extracellular matrix production. In addition, studies have
speculated that it inhibits catechol-O-methyl transferase an
enzyme supposed to be overexpressed in human uterine
fibroid leading to suppression of growth of fibroid cells
[18].

In India, vitamin D deficiency is in epidemic proportion
and females suffer the most. Dietary deficiency appears to
be the primary aetiology [13]. Moreover, the incidence of
uterine fibroid in reproductive age group is around 37% as
reported by a study in South India [21]. This number in all
probabilities might be higher as many more are undetected.
So implication of vitamin D deficiency in uterine fibroid
will bring in a whole new therapeutic aspect and it will
impart a huge impact in the outcome.

Our study showed a definite indirect association of
vitamin D deficiency and uterine fibroid in this part of
India. This opens up an interesting facet in prevention as
well as treatment of uterine fibroid in women of child
bearing age. However, further studies are warranted in this
regard.
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