Petroclival meningioma regression after combined
oestrogen and nomegestrol acetate interruption
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SUMMARY

Meningioma regression after progestin treatment
interruption is already established. Zoely is a combined
oral contraceptive including oestradiol and progestin
(nomegestrol acetate). The effect of combined oestrogen
with nomegestrol acetate on meningioma is currently
unknown. We report the case of a woman in her early
50s under Zoely for 5 years who was diagnosed with a
large petroclival meningioma. After cessation of Zoely,
the patient showed clinical improvement and shrinkage
of the tumour volume from 27.22 cm® to 20.54 cm®in 6
months. This is probably the first report of spontaneous
meningioma regression after Zoely interruption.

BACKGROUND

Along with older age, female gender,! genetic disor-
ders (neurofibromatosis type 2, neurofibroma-
tosis type 1, protein patched homolog 1 mutation,
cyclic-AMP response element-binding protein muta-
tion, von Hippel-Lindau disease, phosphatase and
tensin homolog mutation, cyclin dependent kinase
inhibitor 2a mutation),” personal and/or familial
history of meningioma or breast cancer,’ history of
jonising radiation,* black race® and obesity,® proges-
tins are acknowledged risk factors for meningioma.
Progestins are synthetic progesterone derivates,
and among them cyproterone acetate, nomegestrol
acetate, chlormadinone acetate, promegestone,
medrogestone and medroxyprogesterone acetate
have been proven to be dose-dependent risk factors
for meningioma.” ®* When stopping progestin,
progestin-associated meningioma can show spon-
taneous shrinkage or stabilisation.”™? In a retro-
spective study involving 125 progestin-associated
meningiomas, regression was observed in 29.6%
of cases, stability in 68.5% and continued growth
only in 1.9% of cases. Therefore, these menin-
giomas can now be managed conservatively."’
Progesterone receptor (PR) expression is found at
various degrees in meningioma.'"* The expression
of PR is higher in premenopausal women (78.2%)
compared with postmenopausal women (68.4%)
and men (65.1%)."> Higher PR expression is asso-
ciated with good prognosis and a lower risk of
recurrence.'®!” Qestrogen receptors (ERs) seem less
correlated to meningioma progression and regres-
sion. ERs were only found in 8.7%, 1.6% and 6.8%
of grade 1, 2 and 3 meningiomas (grade 3 being the
most aggressive meningioma), respectively.’® Other
investigations have reported lower ER expression
and found no correlation with recurrence rates.'®
The expression of ER in women (14.7%) is higher
compared with men (7.5%). Androgen receptor
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expression was identified with a prevalence of up to
889% in recent publications.'* ' A recent study on
a cohort of patients using androgenic steroids did
not find an increased risk of meningioma.”® Zoely
is a frequently prescribed combined oral contra-
ceptive (COC) comprising 1.5mg of oestradiol
and 2.5 mg of nomegestrol acetate. Regarding the
risk of meningioma, the real-life risk of the COC is
currently unknown and the results of the different
studies are inconclusive. It is suspected that in some
instances, oestradiol might offer a protective effect
against meningioma. In COC, most of the case-
control studies showed no increased risk of menin-
giomas in women using hormonal therapy.?'" In a
series of incidental intracranial meningioma in peri-
menopausal women comparing women with and
without oestrogen-based hormonal replacement
therapy (e-HRT), the growth rate and incidence
of meningioma were reported to be lower in the
group with e-HRT.?® In a previous report, concur-
rent oestrogen prescription was weakly but signifi-
cantly associated with meningioma risk, with an age
adjusted HR=1.6 (1.1-2.4) for cyproterone acetate
exposure.”’ Simultaneous oestrogen prescription
with chlormadinone acetate (HR=0.8 (0.5-1.3))*°
and nomegestrol acetate (HR=1.0 (0.7-1.7)) was
not significantly associated with meningioma risk.*'
In the latest 'EPIPHARE!, a French epidemiological
study,® simultaneous oestrogen and progestogen
exposure on meningioma risk was not investigated.
The risk of meningioma with Zoely was not evalu-
ated in the largest and most recent series of nomege-
strol acetate-associated meningioma studies. This
medication is not reimbursed in France, therefore
Zoely was not part of the examined database.>* The
real-life effect of a Zoely-type COC is consequently
unknown.

CASE PRESENTATION

For almost a year and a half, a woman in her early
50s was gradually complaining of ophthalmological
problems and cognitive dysfunction, which, in a
work context, led to a state of mood disturbances.
She was absent from work because of these symp-
toms. Later on, symptoms of gait imbalance arose.
She was taking Zoely COC as the contraceptive pill
for § years. Regarding her medical history, she had
two unremarkable pregnancies and had undergone
thyroidectomy for follicular adenoma. Since then,
she took thyroid hormone replacement therapy.
For anxiety and mood swings, she took venlafaxine,
alprazolam and mirtazapine. She had no familial
history of breast cancer or meningioma, she had
no history of radiation therapy nor did she have
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Figure 1
Zoely.

Volumetric evolution of the meningioma after cessation of

any specific gynaecological condition or menstrual disorder and
she was not obese. The neurological examination was normal;
specifically, she had no cranial nerve deficit. The MRI at diag-
nosis showed a large left petroclival meningioma. The initial
volume was 27.22 cm® (as estimated with syngo.via (Siemens
Healthineers, Germany)), based on contrast enhanced spin
echo 1 mm T1-weighted imaging on 3T MRI scanner (Siemens
Vida, Siemens Healthineers, Germany). The autocontoured
tumour volume from syngo.via was reviewed and validated by
an expert neuroradiologist (LD). A conservative management
was suggested and Zoely was immediately stopped at diagnosis.
Except in her medication, there was no other change. There was
no active treatment. The patient’s diet and lifestyle remained
unchanged. At 1-month follow-up, the patient reported a signif-
icant regression of gait imbalance and cognitive dysfunction
and an improvement of ophthalmological problems. This led
to an improvement of her mood. The MRI at 2 months after
Zoely interruption showed tumour shrinkage to 21.53 cm® (see
figure 1).

OUTCOME AND FOLLOW-UP

At 6-month follow-up, the patient was asymptomatic and
preparing to get back to work. The tumour volume was 20.54
cm®. She did not require any surgical intervention or radiation
therapy. A yearly imaging follow-up was planned to assess long-
term stability.

DISCUSSION

This is, to our knowledge, the first report of meningioma regres-
sion after Zoely discontinuation. We observed a significant volu-
metric regression of the meningioma already at 2 months and
even more, approximately 25%, at 6-month follow-up along
with clinical improvement. The natural history of meningioma is
not to regress spontaneously. This phenomenon is only observed
after delivery in pregnancy-induced meningioma® or after
cessation of treatment in progestin-associated meningioma.'
The pattern of tumour regression in this case follows the same
regression rate as previously described in a series of cyproterone
acetate-associated and nomegestrol acetate-associated meningi-
omas.'® ** Furthermore, this patient did not have any specific
risk factors that would make her specifically sensitive to this
COC. As this patient did not receive radiation therapy nor
surgery or any other kind of treatment, we conclude that Zoely
treatment stopping is the factor behind this clinical and radiolog-
ical improvement. The main limitation of this article is that only

a single case is reported and that this observation might not be
applicable to the general population.

Another limitation of this study is the absence of patho-
logical confirmation. As the tumour has this typical dural
attachment and regresses after progestin cessation, there is
no other possibility than progestin-induced meningioma.
Furthermore, histological confirmation would require
surgical excision or stereotactic biopsy. As the clinical course
is highly favourable without intervention, any of these proce-
dures carries an unacceptable operative risk for the patient.

Further efforts to elaborate consensual cut-off volumetric
regression values should be considered. As meningioma
regression observation is confined to progestin-associated
meningioma, there is no validated radiological assessment
method for volumetric regression. An arbitrary volume of
15% increase was suggested for progression,®® but a consen-
sual volume decrease cut-off for regression remains to be
validated.

In a broader perspective, COCs are very useful, not only for their
primary indication, but also as an alternative treatment to invasive
gynaecological procedures such as hysterectomies. There are several
conditions related to perimenopause that could benefit from the
use of modern contraceptives, mainly hormonal, with the goals of
avoiding unintended pregnancies and giving further possible bene-
fits beyond contraception (menstrual cycle control, avoiding heavy

Patient’s perspective

Persistent sight problems, after several visits to the
ophthalmologist and new glasses, caused me a lot of stress and
ultimately a permanent state of anxiety. | began psychiatric and
psychological treatment and was placed on sick leave at the
end of 2022. The symptoms were discomfort in my peripheral
vision, which made it difficult for me to read PCs and paper
documents. | also found it hard to situate myself easily in a new
environment. On a cognitive level, | had the impression that my
short-term memory was diminished.

Despite the relaxation associated with the work stoppage, the
vision problems were a constant reminder that something was
wrong.

Around the middle of 2022, problems with balance and
clumsiness began. The side-effects of the medication | was taking
to combat stress and anxiety were often cited as the reason for
these sight and balance problems. At the end of 2022, my lack
of balance became increasingly severe and panicky. | could no
longer turn around or tilt my head down without nearly falling
over. | also felt dizzy in the head. | could no longer coordinate my
movements well enough to jump or run.

In early 2023, | fainted twice and lost consciousness. The
GP ordered a scan and my meningioma was discovered. The
diagnosis was obviously bad news, but for me it was almost a
relief because | was so psychologically exhausted. | was finally
going to be taken care of. The neurosurgeon immediately took
me off the Zoely pill and three weeks later | began to notice a
reduction in my vision and balance symptoms. Within a month
they were no longer present.

Around middle of 2023, | have been undergoing treatment
with a stomatologist, a physiotherapist and an osteopath;
the experience | have gone through has most likely caused
many tensions, contractions in the cervical, trapezius and
temporomandibular joints. | hope to be able to start working
again soon.
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Learning points

» Combined oral contraception with Zoely (1.5mg
oestradiol+2.5 mg nomegestrol acetate) can be considered a
risk factor of meningioma.

» Cessation of Zoely leads to the same volumetric regression as
with cessation of nomegestrol acetate alone.

» Conservative treatment may be adequate for Zoely-
associated meningioma.

bleeding, reduction of vasomotor symptoms, mood and sleep disor-
ders, brain fog, protection against bone loss and positive oncological
risk/benefit balance (endometrial protection)).*®”

NOMAC-E2 (ie, Zoely) can be considered a valid alternative to
other COCs in perimenopausal women as it contains oestradiol, the
natural oestrogen generally used during menopause.®®**

As discussed, Zoely should be prescribed with the same precau-
tions as nomegestrol acetate alone. Particularly, this COC should be
avoided in patients with a history of breast cancer and/or menin-
gioma. An MRI at 5 years of treatment should be proposed and
the treatment should be immediately stopped if any neurological
or ophthalmological symptoms occur until an MRI proves that the
patient does not suffer from meningioma. When stopping the treat-
ment, almost no progestin-induced meningioma required surgery, as
only 1.9% of meningiomas managed conservatively showed ongoing
growth after treatment withdrawal.'®
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