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Since March 2020 the world has been in the grip of a highly transmissible and lethal respiratory virus SARSCoV-2 (COVID-19). Routine medical services including fertility treatments were curtailed since the nature of
the virus, optimal management of disease and its effect on reproduction were not well defined. Fertility
preservation for cancer patients fell into the realm of ‘emergency services’ because of its time sensitive nature
and procedures continued albeit under stressful conditions, given the high mortality rate with COVID-19.
Unfortunately women with low ovarian reserve or advanced age for whom too, early intervention is important,
were not included(1) Cryopreservation of gametes or gonadal tissue is integral to Fertility Preservation (FP).
The impact of COVID-19 on reproductive tissue, the risk of cross contamination in storage and possibility of
vertical transmission to the foetus remain a major concern.
Viral entry into host: The angiotensin-converting enzyme 2 (ACE2) receptor and the Trans-membrane
protease serine 2 (TMPRSS2) aid viral entry into the cells, (2) their co-expression being essential for tissue
involvement. ACE2 is expressed in spermatogonia, oocytes and granulosa cells of antral and pre-ovulatory
follicles. Co-expression of ACE2 and TMPRSS2 receptors occurs in trophectoderm of the late blastocyst
which is therefore susceptible to infection. Though trophectoderm contributes to the formation of placental
tissue, foetal development may also be impacted. (3)
Effect of COVID-19 in Males: The testes are highly susceptible to the virus as high levels of ACE2 receptors
are found on Spermatogonia, Leydig and Sertoli cells including a high co‐expression of ACE2 and
TMPRSS2.(4). Levels of ACE 2 receptor appear to be higher in the young. SARS -Co V induced orchitis with
extensive destruction of testicular tissue has been reported (5), though the virus could not be demonstrated in
the tissue. Literature suggests that semen parameters are affected by COVID-19, a result of infection of the
testes and epididymis and/or changes in the cytokine profile and immune response.(6,7,8) Several
mechanisms for this impairment have been suggested: 1. Genes involved in spermatogenesis are impaired in
ACE2‐positive spermatogonia. This leads to altered spermatogenesis in infected patients.(9) 2. Increased
production of inflammatory cytokines with a subsequent immune response and antisperm antibody
production.(8) 3. Impairment of the blood–testis barrier due to Sertoli cell involvement that allows for transfer
of cytokines. 4. Excessive production of ROS which leads to sperm DNA damage. Hormonal alterations
include an increase in serum LH levels but no significant change in testosterone and FSH levels in the acute
phase. (8)
Presence of the virus in semen remains a major concern due to the potential risk of cross-contamination in
storage and transmission at fertilization. Li et al ( 2020) (10) detected SARS-CoV-2 in semen during both
acute (26.7%) and recovery phase (8%) of the disease, while several other authors were unable to do so.
(11) It can be surmised that cryopreservation of semen is safe though extra precautions must be taken during
cryopreservation. No reports are available for testicular tissue freezing, it can be considered after appropriate
screening.
Effect of COVID-19 in Females : A medium to high level expression of ACE2 is found in oocytes and
ovarian tissue. Age and level of ovarian reserve do not alter the co-expression of ACE-2 and TMPRSS2. A
review of literature (12) suggests that COVID -19 infection does not appear to impact ovarian reserve. In
patients undergoing IVF, SARS- CoV- 2 RNA has not been detected in follicular fluid or oocytes in infected
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patients, though antibodies to the virus have been detected in follicular fluid. This did not affect the number of
mature oocytes retrieved or fertilization rate but a reduced blastulation and euploidy rate were reported in
most studies.(12) Ovarian tissue cryopreservation is advocated as a FP technique for pre-pubertal girls and
post-pubertal women who cannot delay gonadotoxic treatment. Transplantation of infected tissue could
potentially lead to reintroduction of the virus. Analysis of ovarian tissue in an asymptomatic patient with SARS
CoV-2 infection did not detect virus in the tissue.(13) SARS CoV -2 has also not been detected in embryo
culture media and vitrification solution.(14) ACE2 receptor is also expressed in the uterus and vagina leading
to concerns about sexual transmission and changes in menstruation. Reversible alterations in the menstrual
cycle have been observed while there has been no evidence of sexual transmission till date.(12)
Cryopreservation and risk of cross-contamination: The risk of cross-contamination through cryogenic
medium needs to be kept in mind since viruses may retain their infectivity during cryostorage. Risk mitigation
strategies include sperm washing, use of closed cryopreservation systems ,liquid nitrogen vapor and use of a
quarantine cryostorage tank. Sperm washing and preparation techniques remove seminal fluid, dead sperms
and infectious cells thereby reducing the volume of sperm preserved, and the viral load. Closed systems and
nitrogen vapour prevent migration of virus during cryostorage. Semen from infected patients can be put in a
quarantine cryostorage tank till complete assessment of the sample.(11) Good Laboratory Practices (GLP)
recommend that gametes and embryos from infected patients be stored in separate containers and this must
be strictly adhered to.
Vertical Transmission: Though there is a potential risk of vertical transmission most studies have not been
able to demonstrate infection in the newborns of COVID-19 positive mothers, suggesting that placental barrier
is effective in preventing transmission. Literature indicates that the chance of transmission of SARS-CoV-2
from gamete to offspring is very low and it is safe to practice fertility preservation. Co-expression of ACE2 and
TMPRSS2 occurs only in the late blastocyst stage it would therefore be appropriate to cryopreserve embryos
at the 8 cell stage. (3)
Recommendations: ESHRE and ASRM recommend screening of patients before initiating FP procedure. A
questionnaire based triage and an RT-PCR test should be carried out.(14,15)
Cancer and COVID-19: Protective measures to prevent infection of cancer patients with COVID-19 should be
in place when FP procedures are carried out. A 2.2 fold increase in possibility of infection has been reported
in cancer patients on treatment with chemotherapy or immunotherapy. (17)
Conclusion: The COVID-19 pandemic has created a challenge for providing both fertility and fertility
preservation services. Since age and ovarian reserve are the two most important parameters for success in
FP / ART, it is imperative to offer gamete/embryo/ tissue freezing not only to patients undergoing gonadotoxic
treatments but also to other age related or medical conditions that may compromise their future fertility.
Current literature suggests that It is safe to offer FP to patients if appropriate measures like screening, testing
and GLP are in place.
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