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Premature Ovarian Failure Related to SARS-CoV-2 Infection

Entela Pucaa, Edmond Pucab, c

Abstract

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in-
fection is known to have a wide spectrum of effects on the respira-
tory, cardiac, neurological, hematopoietic, gastrointestinal, ocular and 
urological systems, but there is very little information on its effects 
on the human ovary. Our aims are to describe a unique case that de-
veloped amenorrhea during and after SARS-CoV-2 infection and to 
push researchers to do more researches to understand the effects of 
SARS-CoV-2 infection on the ovaries. A 27-year-old female patient 
presented with amenorrhea. She had fever on the second day of the 
menstrual cycle, and her cycle had been interrupted on the same day. 
The patient had a sub-febrile temperature, myalgia, fatigue, sweating, 
loss of appetite, and mild sleep disorder. Based on clinical, laboratory, 
and reverse transcription polymerase chain reaction (RT-PCR) data of 
a nasopharyngeal swab sample, she had a positive result for SARS-
CoV-2 infection. Till now there are limited publications on the effect 
of SARS-CoV-2 infection on the ovaries. In particular, the potential 
adverse effects of SARS-CoV-2 infection on fertility are unclear. 
Coronavirus disease 2019 (COVID-19) patients need to be followed 
up for a long time, and clinicians need to pay attention to menstrual 
disturbances, especially in young female patients. More evidence, 
through both epidemiologic and clinical studies, as well as long-term 
follow-up studies, is needed to understand the impact of this infection 
on the human ovary, especially in reproductive-aged women.
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Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
virus infection was an unprecedented pandemic that spread rap-
idly and widely across the globe. The symptoms and manifesta-
tions of this infection are complicated and vary widely, and have 
posed a huge challenge. SARS-CoV-2 has spread worldwide and 

in the end of 2021 more than over 278 million cases and just 
under 5.4 million deaths have been reported globally, while the 
number of both confirmed and fatal cases is continually increas-
ing [1]. Although SARS-CoV-2 infection is primarily a respira-
tory disease, it affects various systems and organs throughout 
the body. Its effects on the respiratory, cardiac, neurological, he-
matopoietic, gastrointestinal, muscle-skeletal, cutan, ocular, and 
urological systems are now well known [2-13]. In addition to 
the typical cases, there have been a large number of reports on 
atypical forms or presentations of the disease and related compli-
cations [11, 14-18]. However, there are only a limited number of 
publications on the effect of SARS-CoV-2 infection on the ova-
ries. According to a PubMed search with the keywords “ovarian 
insufficiency, COVID-19” and literature review conducted on 
September 28, 2021, limited clinical cases have been published 
on the effects of the virus on the female reproductive system [5, 
18]. SARS-CoV-2 uses the angiotensin-converting enzyme 2 
(ACE2) receptor for entry into cells. There is evidence that the 
renin-angiotensin-aldosterone system is involved in female re-
productive processes such as folliculogenesis, steroidogenesis, 
oocyte maturation, and ovulation [18-23]. However, the expres-
sion of ACE2 is very low in stromal and perivascular cells of the 
ovarian cortex, while its expression is highest in the endothelium, 
lungs, kidney, and the heart [2, 3, 10, 19-21, 24]. The purposes 
of this paper are to present a case of a 27-year-old woman who 
developed amenorrhea after recovering from SARS-CoV-2 in-
fection and to draw attention to clinicians to follow COVID-19 
patients for a long time, and they need to pay attention to men-
strual disturbances, especially in young female patients.

Case Report

Investigations

A 27-year-old female patient presented with amenorrhea. She 
had been diagnosed with COVID-19 eight months ago, and 
she had missed eight menstrual cycles since then. The patient 
had fever on the second day of the menstrual cycle and, on the 
same day, her cycle had been interrupted. There were no signs 
of metrorrhagia. The patient had a sub-febrile temperature of 
37.5 - 37.8 °C for 2 - 3 days. She also had myalgia, fatigue, 
sweating, loss of appetite, and mild sleep disorder.

Diagnosis

Based on the clinical, laboratory, and reverse transcription 
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polymerase chain reaction (PCR-RT) data of a nasopharyngeal 
swab sample, she had a positive result for SARS-CoV-2 infec-
tion. Other members of her family had also tested positive for 
SARS-CoV-2 infection around the same time. As the patient 
had a mild form of the disease, she was treated only with vita-
min supplements. She reported that she had a healthy lifestyle 
and did not have any health-related problems. Her first men-
strual cycle had been at the age of 12 years, and since then, up 
to 8 months ago, her cycles had been regular. She had not taken 
any oral contraceptives prior to the infection, and she had not 
undergone chemotherapy or radiotherapy in the last 12 months. 
She mentioned that she was not worried and hoped that her 
menstrual cycle would resume in the near future. An objec-
tive structured clinical examination did not reveal any remark-
able findings. As the patient had amenorrhea for more than 
3 months, a hormonal evaluation was recommended. These 
were the findings of the evaluation: follicle-stimulating hor-
mone 57.7 mIU/mL (menopausal range: 26.7 - 133.4); lutein-
izing hormone 26.21 mIU/mL (menopausal range 5.16 - 61.1); 
progesterone 0.4 ng/mL (0.1 - 0.3 on follicular phase and 1.2 - 
15.9 on luteal phase); estradiol 10 pg/mL (menopausal level < 
28 pg/mL); anti-Mullerian hormone 0.01 ng/mL (menopausal 
level < 0.2 ng/mL). The levels of thyroid-stimulating hormone, 
free thyroxine, free triiodothyronine, and prolactin were within 
the normal ranges, and liver enzyme and renal function results 
were also normal. Pregnancy was excluded as a possibility.

Treatment

The patient was referred to a gynecology specialist and started 
on estro-progesterone therapy.

Follow-up and outcomes

After 1 month, she referred that menstrual cycle was returned.

Discussion

This report describes a rare case of amenorrhea as a post-COV-
ID-19 complication in a 27-year-old woman. While pre- and 
post-natal COVID-19-related complications have been reported 
in pregnant women, none of them were related to the absence or 
even interruption of the menstrual cycle. It is possible that similar 
cases of amenorrhea have been overlooked in clinical practice be-
cause of the non-disturbing effects of menstrual interruption. Ad-
ditionally, female patients are probably reluctant about consulting 
a doctor about this issue and prefer to wait until their menstrual 
cycle returns to normal. This is a reason why COVID-19 patients 
need to be followed up for a long time, especially in young female 
patients. According to Li et al, psychological factors could play a 
role in such conditions; however, the patient in this case did not 
have any psychological symptoms [25]. She had a clinically mild 
form of the disease, with no pulmonary involvement, no difficulty 
in breathing, or other life-threatening complications. She did not 
have any signs of depression during or even after the SARS-CoV-2 

infection. To gather more relevant information regarding our case, 
we searched PubMed and other medical websites, but we found 
a very limited number of papers. In one such paper, Somasunda-
ram et al pointed out that men are more likely to be affected by 
SARS-CoV-2 infection due to the presence of SARS-CoV-2 re-
ceptors on spermatogonia and somatic (Leydig and Sertoli) cells 
in the testis, but similar studies in females have not found the pres-
ence of ACE2 receptors in ovaries or the effect of this virus on 
the ovaries. ACE2 was also expressed in the endometrium, to a 
greater extent in epithelial cells than stromal cells, and moreover, 
the expression of ACE2 changed with the menstrual [20, 23, 26]. 
Li et al reported that apart from the renin-angiotensin-aldosterone 
system that is involved in the reproductive and ovulatory pro-
cesses, SARS-CoV-2 may affect female infertility through direct 
invasion of ovarian tissue and granular cells or may even cause 
direct endometrial damage. Renin-angiotensin (Ang)-aldosterone 
system (RAS) is involved in female reproductive processes such 
as folliculogenesis, steroidogenesis, oocyte maturation and ovu-
lation [25]. Reis et al detected ACE2 mRNA transcripts in ova-
ries from reproductive-age women and postmenopausal women 
[25-27]. Additionally, data obtained from Bgee showed that the 
expression level of ACE2 in oocytes is relatively high. Therefore, 
the ovary and oocytes might be potential targets of SARS-CoV-2 
[3, 10]. Li et al to suggest that SARS-CoV-2 might attack ovarian 
tissue and granulosa cells, and decrease ovarian function and oo-
cyte quality, leading to female infertility or miscarriage or damage 
endometrial epithelial cells and affect early embryo implantation 
to affect the female fertility. However, there is still a lack of evi-
dence on the effect of SARS-CoV-2 on the Fallopian tube, which 
should be paid greater attention in the future.

On the other hand, this is one case of amenorrhea associ-
ated with SARS-CoV-2 infection, and may well be a coinci-
dence. However, based on the data currently, the exact effects 
of SARS-CoV-2 on the ovaries and its potential mechanisms 
are unclear. More evidence, including both epidemiologic 
and clinical studies, as well as long-term follow-up studies, is 
needed to verify the impact of SARS-CoV-2 infection on the 
human ovary, especially in reproductive-aged women.

Learning points

The pandemic of COVID-19 is continuing spreading all over 
the world. SARS-CoV-2 infection is a multisystemic disease, 
and it is important for physicians to understand its various 
complications. Clinicians and health workers are very con-
cerned about its impact on reproductive health. For us as health 
workers, it is essential to protect the human reproductive sys-
tem, as it is vital to the survival of humans. In particular, the 
potential adverse effects of SARS-CoV-2 infection on fertility 
are unclear, and more research and clinical studies are needed 
to understand if SARS-CoV-2 infection has direct or indirect 
effects on the ovaries.
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