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Vulvovaginal airophy (VVA) and sexual inactivity (SI) are

prevalent among postmenopausal women (PMW). While
hormonal therapies show significant improvement, non-
hormonal therapies are considered the first- line for breast
cancer women. However, vaginal hormonal therapies are
unavailable in all countries, particularly developing
countries such as the middle east, and there are no studies
that have tested these therapies in women either with a
history of breast cancer or those taking endocrine therapies for
their cancer
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We conducted this meta- analysis to evaluate the
effectiveness of vitamin D (VD), whether alone or in

combination with other therapies, in managing VVA
and Sl in PMW.

Risk of bias assessment

(@) Cochrane Risk of Bias Tool 2.0 for Randomized Controlled Trials

Risk of bias domains
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Domains: Judgement

D1: Bias arising from the randomization process.

D2: Bias due to deviations from intended intervention. = Some concerns
D3: Bias due to missing outcome data. . Low

D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result.

Bias arising from the randomization process

Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

Search Strategy

A systematic literature search was undertaken on four
electronic databases (Web of Science, PubMed, Cochrane,
and Scopus) from inception until June 2023. Selection Criteria:
The randomized controlled ftrials (RCTs) that used the vaginal
maturation index (VMI) and vaginal pH to measure VVA and
vaginal dryness and the female sexual function index (FSFI) to
measure Sl were included in the meta- analysis.

PRISMA 2020 flow diagram

Identification of studies via databases and registers
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Records identified from

databases and registers: Records removed before the screening:
(n=2670) Duplicate records removed (n= 179)
PubMed (n=1777) Records marked as ineligible by
Web of science "WOS automation tools (n=0)
(n=538) Records removed for other reasons (n
Cochrane Library (n=287) =0)
Scopus (n=68)

Records screened with title and Records excluded (n=2474)
abstract (n=2491)
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Records excluded:
Full- text articles assessed for e Not related (n=2001)
eligibility (n=17) o Related RCTs that evaluate effect of
vitamin D, however, they have been

excluded “pending or recruiting” (n=
3)

e Review (n=142)

 Observation Studles
. Cross-sectional (n=28)

o Case Report (n= 24)

> Prospective Cohort (n=3)

5 Retrospective Cohort (n=1)

e Systematic review

o Not related (n=29)

o Related “dealt with conventional
therapies "hormonal therapies”
vitamin D" (n=4)

o Related “dealt with vitamin D"
(n=1)

¢ Notrelated Network meta-analysis
(n=2)
e Guidelines (n=6)
* Related studies but:
> Different Drugs other than
vitamin D (conventional
therapies “i.e. Hormonal
Therapy”) (n=149)
> Different Drugs other than
Vitamin D ("lubricants, and
moisturizers™) (n= 60)
> Different Drugs other than
vitamin D (Herbals) (n=10)
> Different drugs other than
vitamin D (SERMs
“Ospemifene”) (n= 11)

Studies included in review writing RCTs

(n=3) excluded
“didn't meet

Studies included In quantitative our criteria

synthesis (meta-analysis) and

(n=8) ouicomes”
(n=6)
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- Limitations
The limitations are due to significant heterogeneity in the
measures of VMI and FSFlI across different subgroups. The
sensitivity analysis revealed that removing one study resolved
the heterogeneity of the oral subgroup of VMI. However, the
inability to resolve the heterogeneity of other subgroups
stemmed from the insufficient number of RCTs included in these

groups.

topical vitamin D subgroup. (b) Forest plot showing vaginal pH in oral vitamin D subgroup. (c) Forest plot showing vaginal
pH in topical vitamin D subgroup. (d) Forest plot showing female sexual function index (FSFI) total score in topical vitamin D

Main Resulis

Eight RCTs (608 PMW) were included, and 222 were assigned to the VD arm. For the oral VD
subgroup, there was no statistically significant improvement in the mean difference (MD) of
VMI (MD -7.62, 957% confidence interval [Cl]: -23.84, 8.59). However, VMI's topical VD
subgroup was statistically significant (25.16; 95% CI. 18.74, 31.59). For topical form, the total
FSFl score (0.24; 95% CI:. -1.72, 2.20) and all FSFI domains did not demonsirate statistically
significant improvement except arousal (0.56; 95% CI:. 0.12, 1.00). Vaginal pH's oral VD
subgroup showed statistically significant improvement (-0.27, 95% CIl: -0.50, -0.05)
compared to the topical VD. Topical VD subgroup (24.45; 95% CI. 7.14, 41.77) showed a
statistically significant

Vitamin D MNon-wvitamin D Mean difference Mean difference
Study or Subgroup Mean sSD Total Mean sSD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Vitamin D Non-vitamin D ( placebo) Mean difference Mean difference
Study or Subgroup  Mean sD Total Mean sD Total Weight IV,Random, 95% CI IV, Random, 95% CI

1.3.1 Effect of topical wvitamin D on Desire

Radnia 2023 367 097 3z 3 ) 93 32 11.1% 0O07[-0.40,054]
Zinat Sarebam 2023 3.06 0.99 35 269 ). 35 11.7% 0.37[-0.05, 0.79]
Subtotal (95% CI) 22.8% 0.24[-0.08, 0.55]
Heterogeneity: Tauz=000; Chiz2=088,df=1(P =0.35);12=0%

Test for overalleffect Z2=148(P=0.14)

Keshavarzi 2019 76.1 45 32 478 5 32 522% 2830[2597,3063]
Radetal 2015 8183 15 22 6009 408 22 478% 2174[1817,2531]

Total (95% Cl) 54 54 100.0% 25.16[18.74,3159]
Heterogeneity Tau®=19.15; Chi#=910,df =1 (P = 0.003); 1> = 89%
Test for overall effect: Z = 768 (P < 0.00001) 20 -10 0 10 20

1.3.2 Effect of topical vitamin D on Lubrication

Radnia 2023 274 1.39 32 28 42 32 85% -007[-0.76,062]
Zinat Sarebani 2023 396 1.19 35 3 28 .03 35 % 068[0.29,1.07]
Subtotal (95% CI) 67 %o 0.26[-0.27, 1.09]
Heterogeneity: Tau==0.20; Chiz=3.43,df =1 (P =0.068);12=71%

Test for overall effect Z =097 (P =0.33)

Test for subgroup differences: Not applicable Favours non-Vitamin D ( placebo ) Favours vitamin D
Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations fromintended interventions

(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

1.3.3 Effect of topical vitamin D on Arousal

Radnia 2023 269 1.43 32 22 .34 32 8.5% 0.49[-0.20, 1.18]
Zinat Sarebani 2023 3.47 1.23 35 2 86 08 35 %o 061 [007,1.15]
Subtotal (95% CI) 67 Yo 0.56[0.14, 0.99]
Heterogeneity: Tauz=000; Chiz=007,df =1 (P =0.79); 12 =0%

Test for overall effect £ =260 (P = 0.009)

1.3.4 Effect of topical vitamin D on Satisfaction

Radnia 2023 3.32 1.19 32 3.32 0z 32 %% 0.00[-0.54, 0.54]
Zinat Sarebani 2023 307 1.29 35 3.46 35 % -0.39[-093,0.15] . . .
Subtotal (95% CI) 67 % -0.20[-0.58, 0.19] T I V -I- D VMI
Heterogeneity Tau==000; Chi==100,df =1 (P =032); 12 =0% oplcq I measurlng

Test for overall effect: Z=101(P =0.31)
VitaminD Non-vitamin D Mean difference Mean difference Risk of Bias
1.2 5 Hffactaf topical vitamin I on Sexuat pain ) StudyorSubgroup  Mean  SD  Total Mean SD  Total Weight IV, Random,95% Cl IV, Random, 95% Cl
Radnia 2023 278 1.35 32 295 36 32 B 7% -0.17[-0.83, 0.49]

Zinat Sarebani 2023 2 41 1.34 35 3.32 3 35 1% -091[-1.54,-0.28]
Subtotal (95% CI) a7 ) -0.55[-1.27, 0.18]
Heterogeneity Tau= =017, Chir=252,df=1(P=011)%12=860%

Test for overalleffect Z2=148(P=0.14)

Carranza-LiraS 2012 322 261 12 227 231 11 221%  950[-1061,2961]
Kamronrithisom2020 1543 2487 40 2487 2673 40 288%  -9.44[-20.75,187]
M.A. Checa 2005 103 5913 40 53425 5913 48 188% -4313[-67.94,-1831]
Zeyneloglu 2007 558 146 30 522 206 30 30.3% 360(-5.44,1264]

Total (95% CI) 335 %o 0.09[-0.21, 0.39]
Heterogeneity Tau*=016; Chi==2819,df =9 (P =00009}; 1= =68%

Test for overall effect: Z=060(P =0.55)

Test for subgroup differences: Chi==1095,df =4(P =003),1=635%

Total (95% CI) 122 129 100.0% -7.62[-23.84,859]
Heterogeneity: Tau? = 204.38; Chiz = 1482, df = 3 (P = 0.002); I = 80%
Test for overall effect: =092 (P = 0.36) 100 50 0 50 100

Rizkeof bine legend Test for subgroup differences: Not applicable Favours non-Vitamin D Favours Vitamin D

[A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Owverall bias

Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations fromintended interventions
(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result
)

Topical VD measuring FSFI Combined five domains(a) Forest plot showing vaginal maturation index (VMI) in oral versus (F) Overallbias

subgroup. (e) Cumulative forest plot showing female sexual function index (FSFI) five domains in topical vitamin D Oral Vit D meqsuring VMI
subgroup. (f) Forest plot showing percentage of superficial cells of vaginal epithelium in oral versus topical vitamin D
SU bngU p Vitamin D Non-vitamin D Mean difference Mean difference

Study or Subgroup Mean sSD Total Mean  SD Total Weight 1V, Random, 95% ClI IV, Random, 95% ClI

v Carranza-Lira S 2012 322 2641 12 227 231 1 191% 9.50[-10.61, 29.61]
v Kamronrithisom 2020 1643 2487 40 2487 2673 40 37.0%  -9.44[-20.75,1.87]

°
X M.A. Checa 2005 103 5013 40 53425 5913 48 0.0% -43.13[-67.94 ,-18.31]
J Zeyneloglu 2007 558 146 30 522 206 30 439%  3.60[-5.44,12.64]
Total (95% CI) 82 81 100.0% -0.10[-10.52,10.32]

Heterogeneity: Tau® = 43.09; Chi*=4.13, df =2 (P = 0.13); I* = 52%
Test for overall effect: Z = 0.02 (P = 0.98)

Topical VD showed significant improvements in the T T T
percentage of superficial cells, VMI, and the arousal subscale jyss-u—
of FSFI, whereas oral VD had no substantial improvement
exceptin vaginal pH. Current information is inadequate; VD
alone is not a sufficient alternative to other available . ' .
treatments, particularly topical estrogen. Further RCTs with decrossing in the sionficant heferogeneity from. 74% 1o 0% by
larger sample sizes and longer follow- up periods are removing the Checah::;t;t:;};vhich is the source of
required to evaluate their effectiveness without any '

Bias due to missing outcome data:

)
)
D) Bias in measurement of the outcome:
) Bias in selection of the reported result.
F) Overall bias:
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C
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combination with other drugs.
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