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Abstract

Background: Abnormal uterine bleeding (AUB) is common and often multifactorial. Thyroid dysfunction, even
the mild, “subclinical” type, can disturb menstrual cycles. Vitamin D deficiency is also common and may
interact with thyroid function. We tested whether correcting vitamin D deficiency in women with AUB and
subclinical hypothyroidism (SCH) could improve thyroid tests and menstrual symptoms.

Methods: This was a prospective, single-centre interventional study of reproductive-age women (15-50 years)
presenting with AUB and biochemical SCH plus vitamin D deficiency/insufficiency. Eligible participants
received oral cholecalciferol 60,000 IU weekly for 8 weeks. The primary outcome was change in serum TSH at
8 weeks; secondary outcomes included change in 25-OH vitamin D and patient-reported change in bleeding
pattern. Paired comparisons and group analyses were used; p<0.05 considered statistically significant.

Results: Of 110 women screened, 97 completed the 8-week follow-up and were included in the analysis. Their
average vitamin D level rose from 17.6 + 5.2 to 41.1 + 12.6 ng/mL after treatment (p<0.001). The average TSH
level fell from 6.6 + 1.5 to 5.4 + 1.5 pIU/mL (p=0.01), while FT3 and FT4 stayed within the normal range and
did not change much. Overall, 64 of 97 women (66%) reported that their menstrual bleeding became better, and
these women had a larger fall in TSH than those who did not improve (1.7 = 0.7 vs 0.4 £ 0.7 plU/mL, p=0.004).

Conclusions: An 8-week therapeutic course of weekly cholecalciferol corrected vitamin D deficiency and
produced a modest but statistically significant fall in TSH in women with AUB and SCH; two-thirds
experienced menstrual improvement. These findings support checking and treating vitamin D deficiency in this
population and justify randomized trials to confirm causality.
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Introduction

Abnormal uterine bleeding (AUB) encompasses Thyroid dysfunction is a long-recognised,

deviations in frequency, regularity, duration and
volume of menstrual flow in non-pregnant women
and accounts for a substantial proportion of
gynaecology outpatient visits. [1,2]

The FIGO PALM-COEIN system and
contemporary clinical guidelines emphasize that
causes span structural and non-structural
categories, from fibroids and adenomyosis to
ovulatory dysfunction and iatrogenic factors. [3,4]
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reversible contributor to menstrual disturbances;
both hypo- and hyperthyroidism can lead to cycle
irregularity, heavy bleeding or oligomenorrhoea,
and broader reproductive dysfunction. [5]

Increasing evidence from cross-sectional studies
shows that subclinical and overt thyroid
abnormalities are more frequent in women
presenting with AUB than in the general
population. [6,7]
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Figure 1: Uterine blood supply and endometrial anatomy [1]
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Figure 2: Hypothalamic—pituitary—thyroid (HPT) axis and its relationship with menstrual regulation.

The hypothalamus secretes thyrotropin-releasing hormone (TRH), stimulating pituitary release of thyroid-
stimulating hormone (TSH), which in turn drives thyroidal production of T3 and T4. Alterations in this axis can
influence endometrial function and contribute to abnormal uterine bleeding in reproductive-age women.
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Figure 4: Interrelationship between vitamin D deficiency, subclinical hypothyroidism and abnormal
uterine bleeding in reproductive-age women.

Low vitamin D status may contribute to thyroid
autoimmunity and subtle thyroid dysfunction, while
subclinical hypothyroidism can alter endometrial
function and menstrual patterns, ultimately
manifesting as abnormal uterine bleeding.

Vitamin D deficiency is highly prevalent
worldwide and has pleiotropic effects beyond bone
and mineral metabolism. [8,9] Vitamin D receptors
are expressed in immune cells and thyroid tissue,
and experimental and clinical data suggest that low
vitamin D may favour thyroid autoimmunity and
dysregulation of TSH. [10,11] Observational
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studies and interventional trials have reported
associations between vitamin D status and thyroid
function, including modest reductions in TSH with
supplementation in hypothyroid or subclinical
hypothyroid patients. [12—15]

However, very little work has evaluated vitamin D
therapy specifically in gynaecological patients with
AUB and subclinical hypothyroidism. We therefore
aimed to assess whether correcting vitamin D
deficiency in women with AUB and SCH could
improve thyroid function and menstrual bleeding
patterns in a real-world tertiary-care setting.
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Figure 5: Distribution of various types of abnormal uterine bleeding among women presenting to the
study centre.
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Methods

Study Design: This prospective interventional
study was carried out in the Department of
Obstetrics and Gynaecology of a tertiary-care
teaching hospital between January 2023 and May
2024. Women aged 15 to 50 years who presented
with abnormal uterine bleeding (AUB) and were
found to have subclinical hypothyroidism (SCH) on
biochemical testing were evaluated for eligibility.
SCH was defined as elevated serum TSH with
normal free triiodothyronine (FT3) and free
thyroxine (FT4) levels. Because vitamin D
deficiency has been increasingly associated with
thyroid dysfunction, all eligible women also
underwent serum 25-hydroxy vitamin D testing,
and only those with vitamin D deficiency or
insufficiency (<30 ng/mL) were included.

Screening: Patients with structural causes of AUB
(as per the PALM-COEIN system), [3,4] overt
hypothyroidism, current or previous levothyroxine
therapy, pregnancy, bleeding disorders, major
systemic illness, or use of hormonal contraception
or intrauterine devices were excluded..

Data Collection: A detailed clinical proforma was
used to record demographic information, parity,
menstrual history, duration and pattern of bleeding,
BMI, clinical examination findings, and relevant
laboratory investigations. Thyroid profile (TSH,
FT3, FT4) and 25-OH vitamin D were measured at
baseline and after eight weeks. All blood samples
were collected in fasting state in the morning, and
assays were performed in NABL-accredited
institutional laboratories using
electrochemiluminescence  methods. Menstrual
patterns were classified according to standard
FIGO definitions, and improvement after treatment
was assessed both through patient reporting and
objective cycle characteristics.

Intervention and follow-up: All participants
received oral cholecalciferol 60,000 IU once
weekly for eight weeks, which is the established
therapeutic regimen for vitamin D deficiency in the
institution. No patient was started on levothyroxine
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during the 8-week intervention unless clinically
required following completion of the study period.
Compliance was monitored through review of
sachets, dispensing records, and telephonic
reinforcement.

Outcomes and Statistics: The primary outcome of
the study was the change in serum TSH after eight
weeks of vitamin D supplementation. Secondary
outcomes included the change in serum 25-OH
vitamin D, FT3, FT4, and improvement in
menstrual bleeding. Data were entered into Excel
and analysed using SPSS version 29. Continuous
variables were expressed as mean + standard
deviation, while categorical variables were
presented as percentages. Paired t-tests were used
to compare pre- and post-treatment biochemical
values, and further comparisons between women
who experienced menstrual improvement and those
who did not were made using appropriate statistical
tests. A p-value <0.05 was considered statistically
significant. Ethical approval was obtained from the
institutional ethics committee, and written informed
consent was secured from all participants.

Results

Participant Characteristics: Ninety-seven women
completed the study and were included in the final
analysis. The cohort had a median age of 31 years
and predominantly comprised multiparous women.
The pattern of AUB varied across participants, with
heavy menstrual bleeding (HMB) being the most
frequent presentation, followed by prolonged
cycles, frequent cycles, and scanty flow. Duration
of symptoms before presentation was variable but
frequently extended for several months.

Baseline Biochemical Profile: At baseline, mean
serum 25-OH vitamin D was 17.57 + 5.21 ng/mL,
indicating widespread deficiency, while mean TSH
was 6.64 + 1.46 plU/mL with normal FT3 and FT4
values, consistent with SCH. Following -eight
weeks of weekly cholecalciferol, mean vitamin D
rose to 41.12 + 12.56 ng/mL (mean change +23.55
+ 8.10 ng/mL; p=0.001), confirming robust
biochemical repletion.
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Figure 6: Comparison of baseline and 8-week serum 25-OH Vitamin D levels following weekly
cholecalciferol supplementation.

Changes in Thyroid Function Following remained stable, as anticipated in SCH, and no
Supplementation: TSH decreased from 6.64 + clinically relevant biochemical disturbances
1.46 WIU/mL to 5.40 £+ 1.48 plU/mL (mean change (including hypercalcemia) were observed during
-1.24 + 091 plU/mL; p=0.01). FT3 and FT4 the follow-up.
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Figure 7: Change in serum TSH levels from baseline to 8 weeks after vitamin D supplementation.
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Clinical Improvement in Menstrual Patterns:
Clinically meaningful improvement in menstrual
bleeding was reported by 64 of 97 participants
(66%). Improvement rates differed by bleeding
subtype and were most pronounced among those
with baseline HMB. Women who reported
symptomatic improvement demonstrated larger
biochemical gains: their post-treatment mean 25-
OH vitamin D was higher (43.4 £ 12.0 ng/mL vs

e-ISSN: 0976-822X, p-ISSN: 2961-6042

36.7 = 12.6 ng/mL; p=0.01) and their mean
reduction in TSH greater (ATSH —1.69 + 0.65
plU/mL vs —0.38 + 0.71 plU/mL; p=0.004)
compared with women who did not report
improvement.  Baseline  demographic  and
biochemical parameters did not differ significantly
between the groups. There were no serious adverse
events and the regimen was well tolerated in the
outpatient setting.

Menstrual Improvement After 8 Weeks
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Figure 8: Distribution of patients reporting menstrual improvement versus no improvement after 8 weeks
of treatment
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Figure 9: Baseline distribution of abnormal uterine bleeding patterns among the study population.
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Discussion

We addressed a common clinical question in
everyday gynaecology practice: among women
with troubling menstrual bleeding and a mild rise in
TSH, could correcting vitamin D deficiency help
both the thyroid and the bleeding pattern? After an
eight-week course of weekly cholecalciferol, nearly
all participants achieved correction of vitamin D
deficiency, TSH levels fell modestly but
significantly, and around two-thirds reported
improvement in menstrual bleeding. Those who
improved clinically had larger reductions in TSH
than those who did not.

The reliable correction of low 25-hydroxyvitamin
D with standard oral cholecalciferol is in keeping
with established vitamin D pharmacology and prior
clinical experience, and with broader literature
highlighting the high prevalence and systemic
impact of vitamin D deficiency. [8,9] For thyroid
function, the modest but significant fall in TSH in
our cohort mirrors findings from a randomized trial
in hypothyroid patients by Talaei et al. and a pilot
randomized trial in individuals with subclinical
hypothyroidism by Pezeshki et al., where vitamin
D supplementation lowered TSH without major
changes in FT3 or FT4. [12,13] Large
observational ~programmes and case—control
analyses, such as those by Mirhosseini et al. and
Kim, also support a link between higher vitamin D
levels, lower risk of hypothyroidism and reduced
thyroid autoimmunity. [14,15]

Mechanistically, vitamin D has important
immunomodulatory and endocrine effects. Reviews
by Makariou et al. and Holick, and by Bizzaro and
Kivity, describe vitamin D receptors in thyroid and
immune cells, and a potential role for vitamin D in
modulating autoimmune thyroid disease and TSH
regulation. [8-11] These pathways make it
biologically plausible that correcting vitamin D
deficiency could contribute to improved thyroid
function in susceptible individuals. At the same
time, cross-sectional studies consistently report a
higher burden of thyroid dysfunction among
women presenting with AUB compared with the
general population, reinforcing the need to pay
attention to thyroid status in this setting. [6,7]

Our study is not a randomized placebo-controlled
trial, so we cannot prove causality and cannot
exclude alternative explanations such as regression
to the mean, secular trends or unmeasured
confounders. Nonetheless, the internally consistent
pattern—vitamin D up, TSH down, and bleeding
improved in many participants—is clinically
meaningful. In reproductive-age women with AUB
and SCH, checking and correcting vitamin D
deficiency appears to be a reasonable adjunct to
standard care, while larger multicentre randomized
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controlled trials are awaited to confirm these
findings and define which patients benefit most.

Strengths and Limitations

The main strengths of this study are the focus on a
well-defined gynaecological cohort with abnormal
uterine bleeding and subclinical hypothyroidism,
the prospective interventional design, and the
paired pre- and post-treatment assessment of both
biochemical and clinical outcomes. Vitamin D
status was quantified using standardized assays,
and the primary clinical outcome, patient-reported
change in menstrual bleeding pattern, is directly
relevant to routine practice.

However, the study was conducted at a single
tertiary-care centre, lacked a parallel control or
placebo arm, and had a relatively short follow-up
period of eight weeks. Thyroid autoantibodies and
long-term recurrence of symptoms were not
systematically evaluated. Therefore, the findings
should be interpreted as hypothesis-generating and
require confirmation in larger, multicentre
randomized controlled trials.

Conclusion

Correcting vitamin D deficiency with weekly oral
cholecalciferol for eight weeks significantly
improved vitamin D status, reduced TSH levels,
and was associated with better menstrual bleeding
patterns in women with abnormal uterine bleeding
and subclinical hypothyroidism.

In similar patients, checking and correcting vitamin
D deficiency may be a reasonable adjunct to
standard care while awaiting confirmation from
larger randomized controlled trials.
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