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ABSTRACT

Introduction: Meningioma is a common brain tumor with an incidence of more than 30% of all primary
brain tumors in adults. The incidence of meningiomas increases with increasing age, women suffer more
from meningiomas with a ratio of 3:1. Meningiomas are known to have steroid receptors in the form
of progesterone (88%), estrogen (40%), and androgen (40%). Therefore, the use of hormonal therapy
is suspected to affect the incidence and histopathological degree of meningioma. One of the widely
used hormonal therapy is medroxyprogesterone acetate (MPA). However, there is not enough literature
to explain the relationship between MPA and the incidence of meningioma. Objective: To identify
the relationship between the duration of the use of Medroxyprogesterone acetate (MPA) hormonal
contraceptives and the histopathological degree of meningioma. Methods: This study is an analytic
observational with a retrospective design of meningiomas patients based on the duration of use of MPA-
type hormonal contraception who performed surgery at Dr. Soetomo General Academic Hospital during
the period January 2015 to December 2019. We determined the inclusion criteria for meningioma patients:
a history of using MPA hormonal contraceptives or 3-month injectable contraceptives; and the control
group: meningioma patients without a history of hormonal contraception. Results: There were 452 cases
of meningioma and 101 patients met the inclusion criteria. Based on the results of statistical analysis, it
was found that there was no difference relationship between the grade of meningioma and meningioma
patients either using MPA or without using MPA. There was no difference in duration of use between the
group using MPA <10 years or more than 10 years with the non-hormonal control group on meningioma
grading (p = 0.772). There was also no difference relationship between the group that did not use hormonal
contraception and the MPA group on the age of the patient (p = 0.217), both using contraception for <10
years and more than 10 years. Conclusion: There was no relationship found between histopathological
degree of meningioma with the patients who use MPA contraceptives, both duration of use <10 years and
>10 years compared with meningioma patients who do not use MPA contraception.

Key words: Meningioma, Medroxyprogesterone acetate, MPA, Hormonal contraceptive, Contraception,
Progesterone, Grading, Neoplasm.

INTRODUCTION

Meningiomas are the most common primary brain
tumor in adults, representing about one-third of
all intracranial tumors." Meningiomas account for
approximately 37.6% of all primary CNS tumors
and 53.3% of all benign CNS tumors based on
histopathological findings.> They are classically
found to be most common in women and older
patients with peak ages in the fourth and sixth
decades.**

Sex hormones are crucial in the development of
meningiomas. This is believed to be the result of
research showing an increase in meningiomas,
which are more common in women and have
100% SSTR2, 88% progesterone receptors, 40%
estrogen receptors, and 40% androgen receptors.?
Additionally, in vivo and in vitro research shows
that antiprogesterone medications can control
meningioma growth (mifepristone).® Meningiomas
are believed to occur less frequently and exhibit
more severe histopathology when progestin
hormone medications (which are also present in
hormonal contraceptives) are taken in high doses
for an extended period of time.

The use of hormonal contraception is believed to be a
factor underlying the relationship between exogenous
hormones and the incidence of meningiomas. This
is because meningiomas have progesterone and
estrogen receptors, which, when activated by the
appropriate hormones, trigger meningioma cells
to multiply.” The use of progestin hormone drugs
(which are also found in hormonal contraceptives) in
high doses for an extended period of time is believed
to affect the occurrence of meningiomas and increase
the degree of meningiomas histopathologically.®
This study aims to identify the relationship between
the duration of the use of Medroxyprogesterone
acetate (MPA) hormonal contraceptives and the
histopathological degree of meningioma.

MATERIALS AND METHODS

Thisstudyusesaretrospectiveanalytical observational
design to analyze meningioma patients who had
tumors surgically removed at Dr. Soetomo General
Academic Hospital between 2015 and 2019. From
these data, the researchers determined the inclusion
criteria for meningioma patients: a history of using
MPA hormonal contraceptives or 3-month injectable
contraceptives; and the control group: meningioma
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patients without a history of hormonal contraception. Patients with
meningioma who had previously used MPA or were currently taking it
for a condition other than contraception were excluded from the study.

The history of MPA use was divided into two categories: groups with
a duration of less than 10 years and groups with a duration of more
than 10 years. The histopathological grade of the meningioma was also
divided into 2 groups: the benign group included those with grade 1;
the non-benign group included those with grades 2 and 3. The age of
exposure of meningioma patients was also evaluated in this study based
on the age groups of 18 to 45 years and over 45 years.

Data analysis was carried out using a statistical computer with SPSS
IBM 25 software. The Chi-square test was used to analyze the data on
the variables related to the histopathological degree and the length of
MPA contraceptive use. If the data does not meet the requirements
for Chi-square, then it is continued with Spearman analysis, with a
value of significance of p<0.05. The data obtained from the research
variables will be tabulated and presented in the form of tables, graphs,
and diagrams.

RESULTS

Data was gathered from the medical records of Dr. Soetomo General
Academic Hospital between January 2015 and December 2019. There
were 452 cases of meningioma who underwent surgery at Dr. Soetomo
General Academic Hospital. Based on the inclusion criteria, 101
cases of meningioma cases were then analyzed. The distribution and
characteristics of meningioma patients are described in the following
paragraph.

The demographic distribution and clinical characteristics of
meningioma patients are shown in Table 1 above. The sample consisted
of ages ranging from 20 to 75 years with a mean of 55.5 years.
Meningioma cases were most prevalent (68.3%) in people aged 45 to 75.
A total of 97% of meningioma patients have a history of contraception

Table 1: Demographic distribution and characteristics of meningiomas
patients.

Variable Total %
Age

20-44 year 32 317
> 45 year 69 68.3
History of Contraception

MPA 84 83.17
Non-hormonal IUD 14 13.86
Not using contraception 3 2.97
Duration

< 10 years 60 59.41
> 10 years 24 23.76
Histopathology

Benign 90 89.10
Non-benign 11 10.90

Table 2: Results of the analysis of the relationship between the duration
of MPA use and the histopathological degree of meningioma.

Not using Using MPA
Variable hormonal MPA<10 MPA=10 p

Contraception years years
Histopathology
Benign 14 55 21

0.772

Non-benign 3 5 3
Age
20-44 year 4 23 5 0.217
=45 year 13 37 19
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Figure 1: Distribution of duration of use of MPA hormonal contraception
based on the histopathological degree of meningioma.
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Figure 2: Distribution of duration of use of MPA hormonal contraception
based on the age of meningioma patients.

in the past, both hormonal and non-hormonal. In this study, those
who used hormonal contraception in the form of MPA contraception
accounted for 83.17% of users; those who used IUD contraceptives
made up 13.86% of users; and those who did not use contraception
made up 2.97% of meningioma patients.

Based on the duration of MPA contraception use in this study, 59.41%
of meningioma patients used it for less than 10 years and 23.76% for
more than 10 years, while 16.83% of the control group did not use any.
According to the histopathological classification, 89.10% of meningioma
patients had histopathological distributions that were WHO grade 1 or
benign. Following that, up to 9.90% had WHO Grade 2 and 1% had
Grade 3, for a cumulative total of 10.9% non-benign groups (Figure 1).

Statistical tests showed that there was no significant relationship between
the degree of meningioma and meningioma patients, either using MPA
or without using MPA (p = 0.772) (Table 2). There was no significant
relationship between patients who use MPA contraceptives, both in
the duration <10 years and >10 years’ groups compared to meningioma
patients who do not use hormonal contraception on the histopathological
degree of meningioma. However, quantitatively, it was found that there was
an increase in the number of patients using MPA contraception in cases of
meningioma with a benign histopathological degree (89.1%).

Additionally, statistical analyses revealed that there was no statistically
significant difference between MPA contraception and the control
group on the age of patients, both using contraception for <10 years
and 210 years (p = 0.217). However, there was a quantitative increase
in the number of meningioma patients aged >45 years with a history of
using MPA contraception (Figure 2).
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DISCUSSION

The findings indicated that patients with meningiomas were more
prevalent in the older age group (>45 years). This is consistent with
studies showing that the prevalence of meningiomas rises gradually
with age (4)(8). Studies conducted in America also support this finding,
which states that as people age, meningitis cases increase in frequency.
According to this study, the incidence is 5.57 per 100,000 children
under the age of 19 and rises to 28.58 per 100,000 people over the age
of 20.°

In this study, 97% of meningioma patients had a history of using
some form of birth control, with details of hormonal contraception
specifically being MPA type hormonal injection contraception or
injectable contraceptives every 3 months by 83.17% and non-hormonal
contraception by 13.86%. A study by Wahyuhadi in 2017 also showed
that 95.04% of meningioma patients had a history of contraceptive use.
Similar results were also obtained in in this study, where 98.95% of
meningioma patients used hormonal contraception. These conclusions
are supported by the findings of another study, which found that 98.95%
of meningioma patients used hormonal contraception.'

Meningioma cases quantitatively increased with age in our study,
despite statistical tests yielding insignificant results. These findings are
consistent with research by Wiemels et al. (2010), which demonstrated
that patients who have used contraceptives for a period of time longer
than 10 years will have a meningioma incidence risk that is 18.216 times
higher. The number has decreased to 5.86 after being in use for less
than ten years.* The results of the study by Wigertz, et al in 2006 also
showed similar results where the risk of meningiomas with a history of
contraceptive only progesterone increased with the duration of use 5-10
years and continued to increase at the duration of use >10 years.'>'?

The only current study explaining the relationship between the
use of MPA hormonal contraceptives and the risk of meningioma
was conducted by Dewata et al (2017), which stated that hormonal
contraception significantly increased the risk of meningioma (OR 2.19
(95% CI: 1.32-3.62)), in where the risk of meningioma was highest
in patients with a history of using MPA type hormonal contraception
(OR 3.13 (95% CI: 2.03-4.85)). In addition, the duration of the use of
hormonal contraception will also increase the risk of meningioma with
a history of using MPA for 10-15 years (OR 2.33 (95% CI; 1.31-4.15))
and for >15 years (OR 4.45 (95% CI: 2.35-8.35)).

The histopathological distribution of meningioma patients in this study
are as follow. Those who suffered from WHO Grade 1 meningioma at
89.1% (benign group), followed by WHO Grade 2 at 9.9%, and WHO
Grade 3 at 1% (non-benign group). The population study in Germany
for meningiomas cases supports the results in this study. The majority
of patients who suffer from meningioma Grade 1, Grade 2, and Grade 3
was 70%, 28%, and 3%, respectively."*

The statistical test results of this study also revealed no statistically
significant correlation between the duration of MPA contraceptive
use and the degree of histopathology (p = 0.214). This finding
contrasts with those of a prior study by Supartoto et al. published
in 2019, which demonstrated a relationship between the length of
hormonal contraception use and meningioma grading, where the
longer exposure to exogenous hormonal contraceptives, such as
progesterone, was associated with lower expression of progesterone
receptors and neurofibromatosis type 2 (NF2) mRNA in serum. Low
PR and NF2 expression are associated with a higher risk of developing
meningiomas.”"’

Wahyuhadi et al. (2022) conducted a similar research into the correlation
between hormonal contraception and the histopathological severity
of meningioma, but with a larger sample size. The study involved all
meningioma patients who had undergone surgery and had a history of
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using any hormonal form of birth control, including injections, pills, or
implants. The results of the study showed that there was no significant
difference between the history of using hormonal contraception and
the grading of meningioma (p = 0.392).”

The sample of this study only examined the group of meningioma
patients who had a history of using MPA-type hormonal
contraceptives, whereas previous studies combined all groups of
hormonal contraceptives, either progesterone alone, estrogen alone, or
a combination with various types of administration (injection, oral, or
implant), possibly led to the present result. Another limitation of the
study is the lack of information regarding the specifications for the type
of hormonal contraception used and the duration of use which is not
made clear. For instance, patients with a history of using MPA but who
have also regularly used oral contraceptives or injectable contraceptives
are an example of this limitation. The distribution of meningioma
patients in the study with WHO Grade 3 histopathology was also very
small, which had an impact on the significance of statistical tests.

CONCLUSIONS

In comparison to histopathological degree of meningioma, there is
no statistically significant difference between meningioma patients
who use MPA contraceptives, both duration of use <10 years and
210 years compared with meningioma patients who do not use MPA
contraceptives. Regarding the age of patients who used contraception
for less than 10 years and more than 10 years, there was no statistically
significant difference between the meningioma group using MPA
contraception and the meningioma group without MPA, but there was
a quantitative increase in patients who were older than 45 years old
and had previously used MPA contraception. A larger sample size and
additional research variables, such as the expression of the progesterone
receptor (PR), estrogen receptor (ER), and type 2 neurofibromatosis
mRNA, may be required for future study.
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