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ARTICLE INFO ABSTRACT

Introduction: Limited studies have been conducted on the effect of oral contraceptive pills on the subgroups
of ovarian cancer, so we decided that conduct a systematic review and meta-analysis to investigate the effect
Received 19.05.2024 of preventive pills on ovarian cancer subgroups.
. b Methods: Scopus, PubMed, Web of Science and EMBASE were searched to identify studies on the association
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between OCPs and subtypes of ovarian cancer from January 1, 2000, through February 5, 2023. The pooled
Accepted 06.08.2024 L . ; S
Published 09,09 2024 relative risk (RR) and odds ratio (OR) were used to measure this association.
ublishe e Results: A total of 48 studies were included. In the association between ever-use compared with never-use of
OCPs and ovarian cancer risk, the pooled RR in cohort studies was 0.69 [95% CI: 0.61, 0.78], and the pooled

Key words: ) OR of the case-control studies was 0.64 [95% CI: 0.59, 0.69]. For the association between OCPs and subtypes
Subtypes of ovarian of ovarian cancer, there is a significant inverse association between OCPs and serous 0.72 [95% CI: 0.23, 0.82]
Cancer; o and endometrioid 0.74 [95% CI: 0.64, 0.86], but no association between OCPs and clear cell 0.84 [95% CI:
Oral contraceptive pills 0.60, 1.16] and mucinous 0.80 [95% CI: 0.63, 1.01].

(OCPs);
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Conclusion: This study shows a statistically significant inverse association between ever-use compared to
never-use of OCPs and ovarian cancer risk. Also shows a statistically significant inverse association between
serous and endometrioid cancer and OCPs, but no association between OCPs and clear cell and mucinous.

Introduction is associated with poor survival. It is the sixth

most common cancer and the fifth leading
Ovarian cancer is a complex disease that is cause of cancer death in women in developed
more common in postmenopausal women and countries. Thus, although it accounts for less
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than a third of all female cancers, ovarian
cancer deaths account for more than two-thirds
of cancer deaths in women. Its prevalence is
higher in Western Europe and North America
than in Asia and Africa.! Although the
incidence of ovarian cancer is less than that of
breast cancer, it is three times more lethal. It
is predicted that by 2040, the death rate of this
cancer will increase significantly.? This cancer
has a poor prognosis, and a five-year survival
rate of 17% has been reported for the advanced
stage of the tumor.’® Its high lethality rate is due
to the asymptomatic growth of the tumor, delay
in diagnosis and lack of appropriate screening,
which results in diagnosis in the advanced
stages of the tumor.>** The results of previous
studies have shown that the ovarian cancer risk
increases with age, family history, and BRCA1
gene mutation. Also, the risk of this cancer
increases with fertility-related factors, such
as: late pregnancy or not getting pregnant, late
menopause, hormone therapy after menopause,
and ovulation. Other modifiable metabolic
and lifestyle risk factors include smoking,
alcohol consumption, physical inactivity,
unhealthy diet, low vitamin D levels, obesity,
and diabetes.* *® Epidemiological studies have
repeatedly shown the effect of contraceptive
pills in reducing the risk of ovarian cancer.’!!
The exact mechanism is unknown, but there
are many hypotheses in this regard. These
hypotheses include: inhibiting ovulation,
reducing exposure to gonadotropins, and
increasing progesterone levels.'” Although
ovarian cancer was once investigated as a
single entity, it can be divided into different
histologic subtypes with different risk factors,
cells of origin, molecular compositions, clinical
features, and treatments. These histologic
subtypes include epithelial cancers, which

account for about 90% of ovarian cancers,
and include serous, endometrioid, clear cell,
and mucinous cancers. Only ten percent of
them are non-epithelial cells.'> ¥ Serous
tumors are classified into two categories:
high-grade serous carcinomas (HGSC)
and low-grade serous carcinomas (LGSC).
HGSCs comprise 70-80% of epithelial ovarian
cancer subtypes, whereas LGSCs comprise
less than 5%. endometrioid, mucinous, and
clear cell subtypes constitute 10, 3, and 10%,
respectively8. Epithelial cell carcinoma is
diagnosed at an average age of 63 years, and
more than 70% of cases are diagnosed at
advanced stages with a 5-year survival rate
of 48%.'"* There is evidence that shows that
birth control pills reduce ovarian cancer in
subtypes of this cancer. A case-control study
(2017) showed that the use of combined pills
before term pregnancy also reduces the risk of
epithelial cell by 9%. It also showed similar
results regarding endometrioid, serous and
clear cells.!> '® Studies have investigated the
effect of preventive pills on all ovarian cancers,
but the studies that have been conducted on the
effects of the mentioned pills on the subgroups
of ovarian cancer are limited, so we decided
that conduct a systematic review and meta-
analysis to investigate the effect of preventive
pills on ovarian cancer subgroups.

Methods

Literature search strategy

A comprehensive search was conducted to
identify studies on the association between
OCPs and ovarian cancer and ovarian cancer

subtype in several electronic databases
including Scopus, PubMed, Web of Science
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and EMBASE from January 1, 2000 through
February 5, 2023. The search term comprised
the following keywords: “oral contraceptives
pill”, “combined oral contraceptives”, “oral
contraceptives”, ‘“ovarian cancer”, “ovarian
neoplasms”, “epithelial ovarian carcinoma”
and “granulosa cell tumor of the ovary”. Also,
we reviewed the references of all articles to
identify studies that were not included in the
initial search. We conducted a systematic
review and meta-analysis to realize the
association between oral contraceptive pills
and ovarian cancer and subtype of ovarian
cancer in the general population not the
subgroups of the population that have a higher
risk of ovarian cancer, such as BRCA1/2
mutation carriers. The following inclusion
criteria were selected for meta-analysis: the
study comprised a case-control or cohort
study design, the primary outcome was a
risk of ovarian cancer, the relative risk (RR)
or odds ratio (OR) or hazard ratio (HR) and
the corresponding 95% confidence interval
(CI) of ovarian cancer associated with OCPs
were presented, studies published in English.
Furthermore, the exclusion criteria included
intervention studies, letter to the editor, report,
case report, review and meta-analysis.

Study selection

Initially, we screened the titles and abstracts
to select studies that met the inclusion criteria
by two authors (MA and FKH) independently.
For studies that were difficult to select with
only titles and abstracts, full-text assessment
was conducted. Two authors (MA and FKH)
reviewed the full text and decision was made
for each study after reading the full text of
eligible articles. The third author was consulted

in case of disagreement or resolved through
discussion. Totally, 2122 articles were retrieved
(239 from PubMed, 305 from EMBASE, 1029
from Scopus and 549 from Web of Science. A
total of 48 articles remained after the review,
which is shown in Figure 1.

Data Extraction

We extracted the data of the articles using
the data extraction form. The extracted data
included: the last name of the first author,
publication year, country, study design, study
purpose, sample characteristics, sample size,
mean age, main measurements and confounder.
Data extraction was performed by two review
authors (MA and FKH).

Evaluating the Quality of Articles

The quality of the studies was assessed using the
Newcastle-Ottawa Quality Assessment Scale
(NOS). 17. NOS has three domains, including:
the selection of study groups, comparability
of groups and description of exposure and
outcome. This scale includes eight items and
the star scores assesses the quality of each
study. All items except the comparability
domain have one star (the maximum score for
the comparison domain is two). Totally, a total
quality score is obtained for each study. Based
on these criteria, study quality was rated from
one star, very poor, to 10 stars, high quality.
Studies are rated as high (7-10), medium (5-6)
or low quality (< 4). Quality assessment was
independently reviewed by two review authors
(MA and FKH). In cases of disagreement, a
third review author was consulted.
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Figure 1. Flow chart depicting the study selection process (screening)

Statistical analysis cancer (serous, clear cell, endometrioid and
mucinous). Leave-one-out sensitivity analysis
The pooled OR and RR and the 95% was performed in order to identify influential
confidence intervals were used to evaluate the studies in meta-analysis. Publication bias was
association between OCPs and ovarian cancer determined using a funnel plot and Begg’s
by assuming a random effects meta-analytic and Egger’s tests. Statistical significance
model. We used estimates adjusted. Statistical is considered p-value <0.05. Stata software
heterogeneity was evaluated using Cochran’s version 14 was used for analysis.

Q-test and I* statistic. subgroup analysis
carried out according to the subtype of ovarian
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Results
Study characteristics

Figure 1 shows the search strategy and study
selection algorithm. A total of 2122 studies
were identified according to keywords and
MeSH terms and Emtree terms. Subsequently,
after removing duplicates and considering
the inclusion and exclusion criteria, 1022,
281, and 57 studies were excluded after
reviewing their titles, abstracts, and full-texts,
respectively. Finally, 48 articles were included
in the study and quality assessments were
performed for all of them. Of these, fifteen
studies were conducted in the United States,
six studies in Denmark, seven studies in Italy,
five studies in the United Kingdom, three
studies in Australia, two studies in Sweden and
other studies were in other parts of the world.
High, medium, and low quality studies were
considered with a cut-off score of 7 or higher,
5-6, and 4 or less, respectively. Twenty-two
studies with a range of 7 to 10 were of high
quality. Nineteen studies with a range of 5-6,
were of moderate quality. Seven studies were

Funnel plot with pseuda 95% confidence limits

‘n

5

1

Standard emror of logRR

1.5

4 2 2

o
logRR
Figure 2. Funnel plot of included studies by study design.
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in the range of 4 or lower that had low levels of
quality. Characteristics of selected studies are
summarized in Supplementary Table 1

Use of OCPs and ovarian cancer risk

Figure 3 presents the results of the random-
effects meta-analysis and the pooled adjusted
RR among a total of twelve cohort studies
included for examining the association between
ever-use compared with never-use of OCPs
and ovarian cancer risk based on the results,
the pooled RR was 0.69 [95% CI: 0.61, 0.78]
which represent 31 % reduction in ovarian
cancer risk in women who have everused OCPs.
However, there is considerable heterogeneity
among studies (I>=77.2%; P=0.0001). See
Figure 4 for the results of thirty-two case-
control studies. Based on these results, the
pooled OR of the case-control studies was 0.64
[95% CI: 0.59, 0.69] which represents a 36%
reduction in ovarian cancer risk in women who
have ever used OCPs. There is considerable
heterogeneity among case-control studies
(I=90.6%; P=0.0001). Sensitivity analysis
showed that there is no single study as a

Funnel plet with pseudo 95% comfidence Imits

1 1
o
m‘:,

-
-> -
o

iz

F

I
i
o

L
2

285



Arshadi M et al.

Vol 10 No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Study

Karsson, T. (2020)
wersen, L (2018)
Gay, G. M. W. (2015)
Li, K {2015)

Yang, H. P_(2012)
Telidis, K. K. (2011)
Darjgochoo, T (2009)

Rosenblatt, K. A. (2009)

Hannaford (2007}
Wessey, M. (2006)
Rosrer, B. A. (2005)
Fumie, M. (2004}

Owerall (l-aquared = 77.2%. g = 0.000)

NOTE Weights are from random elfecis analyzis

e
|————

RR (95% C1)

0.72 (065, 0.81)
0.53 (0.45. 0.64)
0.85 (0.57, 1 27}
0.83 (0 70, 0.95)
0.74 (063, 0.87)
0.55 (.41, 0.75)
1.10 (DLBE, 1 84)
1.17 (0.E8, 1 .60}
0.51 (0.53, 0.73)
0.50 (030, 0.70)
0.63 (0.59, 0 63)
0.50 (0,40, 0.70)

0.60 (061, 0.78)

Waight

11.97

10.40

1047
1077
733
581
715

5.02

12.69
rez

100.00

T
|

1

T
333

Figure 3. Forest plot of the association between ever-use compared with never-use of OCPs and ovarian cancer in cohort studies
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Figure 4. Forest plot of the association between ever-use compared with never-use of OCPs and ovarian cancer in case-control studies
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potential source of heterogeneity in cohort and among a total of thirteen studies included for
case-control studies. The publication bias was the association between OCPs and subtypes of
determined using the funnel plot (Figure 2) as ovarian cancer (serous, clear cell, endometrioid
well as Begg’s and Egger’s tests in cohort and and mucinous). Based on the results, there is a
case-control studies. The studies are almost significant inverse association between OCPs
symmetrical scattered on both sides of the and serous 0.72 [95% CI: 0.23, 0.82] and
vertical line showing the absence of publication endometrioid 0.74 [95% CI: 0.64, 0.86] which
bias. Based on Begg’s (P=0.732) and Egger’s represent a 28% and 26% risk reduction of
(P=0.602) tests in cohort studies and Begg’s these ovarian cancer subgroups, respectively,
(P=0.770) and Egger’s (P=0.133) tests in but no association between OCPs and clear
case-control studies we found no evidence of cell 0.84 [95% CI: 0.60, 1.16] and mucinous
publication bias. 0.80 [95% CI: 0.63, 1.01]. However, there is
evidence of heterogeneity in subgroups serous
OCPs and subtypes of ovarian cancer (I>=89.3%; P=0.001), clear cell (I>=66.6%;
P=0.030) and mucinous (I’=69.3%; P=0.002),
Figure 5 shows the results of the random-effects but for endometrioid there is no evidence
meta-analysis and the pooled adjusted OR of heterogeneity (I>=25.9%; P=0.231).
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Figure 5. Forest plot of relationship between OCPs and subtype of ovarian cancer
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Sensitivity analysis showed that the studies
by Wu, A. H. and M. T. Faber were sources of
observed heterogeneity18 19. Based on Begg
(P=0.385) and Egger (P=0.138) tests, there
was no evidence for publication bias.

Discussion

In this meta-analysis, 48 studies were examined
to determine the association between the use
of OCPs and the risk of ovarian cancer and
its subtypes. The results obtained from cohort
and case-control studies showed a significant
reduction in the risk of ovarian cancer in women
who used OCPs. Also, regarding the subtypes,
the results showed an inverse association
between the use of OCPs and the two subtypes
of serous and endometrioid (ENOC), but no
significant association was found between the
use of OCPs and the incidence of clear cell and
mucinous subtypes.

The inverse association of OCPs with ovarian
cancer has been seen by many studies,”*? but
some of them did not show accurate evidence.*
The exact mechanism of the protective effect
of OCPs on ovarian cancer has not been clearly
defined. Genetic history, obesity, nutrition,
smoking and alcohol consumption, pregnancy
and breastfeeding, and hysterectomy are
among the confounders that can affect this
association. Also, people who used OCPs
for a longer period showed a higher level of
protection, and sometimes this effect remains
for about 15 years after stopping use, which
shows the effect of the duration and dosage of
OCPs on this association.?>?’

According to the behavior and growth of cells,
ovarian cancer is divided into four subgroups:
serous, endometrioid, clear cell, and mucinous.
For the primary prevention of ovarian cancer,

the use of OCPs has been shown to be one
of the most effective methods, but for the
subtypes, due to the difference in tissue origin,
studies showed different results. According
to the results of several studies, all kinds of
OCPs, regardless of the specific formula, have
the inverse effect on serous, endometrioid, and
clear cell subtypes, but there is a difference of
opinion regarding the mucinous subtype.?* 273
Our meta-analysis, similar to previous studies,
revealed an inverse association between the
use of OCPs in serous and endometrioid types.
Studies have shown that high-grade serous
carcinomas have a pseudo-endometrioid
morphology,*-*? and this similarity can be one
of the reasons for the same response to the
use of OCPs. However, unlike some previous
studies, the results of our study did not show
an association between the use of OCPs and
clear cell subtype. A recent study stated
that compared to other subtypes of ovarian
cancer, clear cell carcinomas have a unique
epigenetic mechanism.* ** This characteristic
can be one of the explanations for the lack of
association. Also, over time, with significant
improvement in pathology, serum markers,
and imaging, the diagnosis of subtype has
become more accurate and has prevented the
misclassification of cases. However, there
were two studies as sources of heterogeneity
for clear cell in our analysis that stated the
inverse association between OCPs and clear
cell tumors, and this could be another reason
for the non-significance of the association
investigated in the present study. The results
of our study, similar to other studies, did
not show an effect on the use of OCPs and
reducing the risk of mucinous subtype.?®*% Due
to the rarity of the mucinous subtype, most
studies reported a small sample size of this
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subtype, and insufficient sample size can be
one of the reasons for ignoring the association
of mucinous tumors. In general, mucinous
tumors were not associated with factors related
to ovulation (except for parity).*

Study limitations

Our study had several limitations: The studies
included in the meta-analysis were from 2000
to 2023, and we did not consider studies before
2000. Second, the studies that were reviewed
were only English language studies, and we
did not consider articles in other languages.
Another limitation of the current study is that
none of the studies we reviewed specifically
mentioned the reasons for using OCPs.
Probably because most of the uses of OCPs
are for contraception or treat diseases like
dysmenorrhea and few people used OCPs for
ovarian cancer prophylaxis. The absence of a
randomized trial to investigate the association
between ovarian cancer and the use of OCPs
was one of our other limitations. Biological
plausibility, biological gradient, consistency
across studies, the strength of association,
coherence, and temporality are criteria for
causal inference in epidemiology, this observed
association between OCP and ovarian cancer
fulfills many of them.

Conclusion

In conclusion, this systematic review showed
a statistically significant inverse association
between ever-use compared to never-use of
OCPs and ovarian cancer risk. Also shows a
statistically significant inverse association
between serous and endometrioid cancer and
OCPs, but no association between OCPs and

clear cell and mucinous. However, to better
understand the effect of OCPs on this deadly
disease, especially the clear cell and mucinous
subtypes, it is recommended to conduct more
extensive research with the aim of effective
prevention.
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