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威廉氏後人的好孕課：好評熱賣中！

榮獲：北市醫師公會
第六屆『好書獎』肯定！
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台北市醫師公會第六屆好書獎

《 2021/11/07 》
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Outline 
• Introduction

• Effects of COVID-19 on Human Fertility

• Effects of COVID-19 on ART Outcomes

• Impact of COVID Vaccine on Human Fertility

• Take Home Message
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Introduction
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COVID-19 Pandemic
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COVID-19 in Taiwan
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各位防疫英雄，大家辛苦了！
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散熱的方法只剩下傳導…
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試管嬰兒補助案：110/7/1起
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當與病毒共存遇上試管嬰兒補助
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SKH IVF Center COVID-19 Testing
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SKH IVF Center Experience 
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COVID-19 & Human Fertility
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The Cell Entry Of SARS-CoV-2
• Cell entry of coronaviruses depends on binding of the spike (S) 

proteins to cellular receptors and S protein priming needs host 

cell proteases.

• SARS-CoV-2 uses the SARS-CoV receptor ACE2 for entry and the 

serine protease TMPRSS2 for assistance of cell entry.

• A TMPRSS2 inhibitor approved for clinical use blocked entry and 

might constitute a treatment option.
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《Life Sci Alliance. 2020 Jul 23;3.》
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SARS-CoV-2 Positive Rate in Semen

• Spermatogonia are the only cells coexpressing ACE2 and TMPRSS2 in 

the testis.

• The positive rate of semen was only 1.4% in recovery stage, lower than 

6.9% in patients in the acute stage.

• Time from disease onset to semen sample collection was mostly short 

(range 2–11 days) in patients with positive semen. 
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Infection or Contamination？

• The probability of viral contamination from non-semen sources could 

not be completely ruled out.

• Most semen samples were collected by masturbation, and the virus on 

the epidermis was likely to cause contamination. 

• Aerosols are the main transmission routes of SARS-CoV-2, and most 

semen was not using aerosol-tight caps during sample collection.
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Masturbation Without Contamination？
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COVID-19 and Hypogonadism:

• However low sperm motility (33.3%) and oligospermia (25.5%) were 

found in COVID-19 infected men even in recovery stage. 

• Thus, it is reasonable to speculate other reasons, hyperthermia and 

hypoxia , vascular disturbances and organ-related oxidative stress, 

thereby triggering the inflammation in the testicular tissue.

• Low testosterone levels were also found in male patients. 
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Brief Summary：COVID-19 & Male

• SARS-CoV-2 could disrupt blood–testis barrier via TNF-α, IL1β, IL6.

• However, shedding of SARS-CoV-2 into the semen is rare.

• Hypoxia and oxidative stress may contribute to decreased semen 

parameters.

• The probability of viral contamination could not be ruled out.

• Whether SARS-CoV-2 can infect the male reproductive system remains 

controversial.
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Expression of ACE2, and CTSB and CTSL in Uterus
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Female Reproductive Organs Are 
Unlikely to Be Infected by SARS-CoV2.

• None of the cell types in the female reproductive organs showed the 

co-expression of ACE2 with proteases TMPRSS2, known to facilitate 

the entry of SARS2-CoV2 into the host cell. 

• These results suggest that uterus and ovaries are unlikely to be 

susceptible to SARS-CoV2 infection.

• However, the overall effects of COVID-19 on the female reproductive 

system have remained unclear. 
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Severe criteria: 

SPO2≤95% at rest, 

Respiratory distress,

PaO2/FiO2 ≤300 mmHg, 
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COVID-19 & Menstruation
• 25% COVID-19 patients presented with menstrual volume changes, 

and 28% patients had menstrual cycle changes, mainly a decreased 

volume (20%) and a prolonged cycle (19%). 

• The average sex hormone and AMH concentrations of women of child-

bearing age with COVID-19 were not changed. 

• The menstruation changes might be the consequence of transient 

suppression of ovarian function that quickly resume after recovery.
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COVID-19 & ART Outcomes
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IVF Under COVID-19

• One 121 infected patients and 121 controls who underwent fresh ART 

cycles were included. 

• Oocyte yield (12.50 versus 11.29; P = 0.169), mature oocyte rate (78% 

versus 82%; P = 0.144), fertilization rates, number of frozen embryos 

per cycle and clinical pregnancy rates (43% versus 40%; P = 0.737) in all 

fresh cycles were similar between groups.
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COVID Vaccine & Human Fertility
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Sperm Parameters & COVID-19 Vaccination
• 45 volunteer (median age, 28 years [25-31]); follow-up samples were 

obtained at a median of 75 days [70-86] after the 2nd dose of vaccine. 

• Of the 45 men, 21 (46.7%) received Pfizer-BioNTech and 24 (53.3%) 

received Moderna, baseline median sperm concentration and TMSC 

were 26 million/mL and 36 million, respectively. 

• After the 2nd dose, the median sperm concentration and the median 

TMSC increased to 30 million/mL (P = 0.02) and to 44 million (P = 

0.001), respectively. 
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Infected or Vaccinated

• This is the first study to examine the impact of SARS–Cov-2 infection 

and vaccination on ovarian function and these early findings suggest 

no measurable detrimental effect on function of the ovarian follicle.

• Ovarian follicular function is not altered by SARS–CoV-2 infection or 

BNT162b2 mRNA COVID-19 vaccination.
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COVID-19 Vaccination & IVF

• Patients fully vaccinated with a COVID-19 mRNA vaccine were 

compared with unvaccinated patients who cycled during the same 

time period.

• Administration of COVID-19 mRNA vaccines was not associated with 

an adverse effect on IVF outcomes.

• Our findings showed the safety of COVID-19 vaccination in women 

who are trying to receive IVF treatment.
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COVID Vaccination & IVF Outcomes

• This was a retrospective cohort study performed at 240 women vaccinated 

with either CoronaVac (科興) or Sinopharm (國藥) before ovarian stimulation.

• The rates of ongoing pregnancy (36.0% vs 39.9%, P=0.272), implantation

(35.4% vs 38.3%, P=0.325), biochemical pregnancy (47.3% vs 51.6%, P=0.232), 

clinical pregnancy (44.4% vs 47.4%, P=0.398) and early miscarriage (15.0% vs 

12.1%, P=0.399) were not significantly different between the vaccinated and 

the unvaccinated groups.
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Take Home Message
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Take Home Message
• Low sperm motility and oligospermia were found in COVID-19 infected men, maybe 

due to hypoxia and oxidative stress.

• Without the co-expression of ACE2 and TMPRSS2, female reproductive organs are 

unlikely to be susceptible to SARS-CoV2 infection.

• COVID-19 patients presented with decreased volume and a prolonged cycle, and it 

might be the consequence of transient suppression of ovaries. 

• Ovarian function and IVF outcomes seems to be not altered by SARS–CoV-2 infection 

or COVID-19 vaccination.
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What’s Next？
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Thanks For Listening !

新光醫院生殖醫學中心全體同仁祝福您
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