The Influence of COVID-19

on Human Fertility
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COVID-19 Pandemic

COVID-19 CORONAVIRUS PANDEMIC Cases Timeline (worldwide)

Last updated: July 24, 2022, 01:26 GMT

V== I - Graphs - Countries - News

Total number of cases

Coronavirus Cases:

974,547,238

view by country

Deaths:
6,402,368

Recovered:

544,209,753 () Dr. Williars
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COVID-19 in Taiwan

~ FTIBRAIFISE T A S

IR - JHU CSSE COVID-19 Data - _FREFERE : 13 /NEAT

FEREEE -

2022558218
izl 84,606
7 FZIH1E: 77,296

75136 1ME105 35100 =

@ Dr. Williams







AR ERE FMES. ..




Approximately Neurologic and Cardiovascular

@ mental health conditions® ' conditions
1in 5 adults

ages 18+ have a P Respiratory
health condition N - conditons
that might be related to

th&il’ pI'EViOUS COV|D']9 Musculoskeletal Blood clots
iliness, such as: conditions | and vascular issues

[alk to your health care provider
If you have symptoms after COVID-19
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COVID-19 & Human Fertility

@ Dr. Williams



The Cell Entry Of SARS-CoV-2

e Cell entry of coronaviruses depends on binding of the spike (S)

proteins to cellular receptors and S protein priming needs host

cel

* SA

proteases.

RS-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.

@ Dr. Williams




Spike
glycoprotein

Spike
glycoprotein (S)

PDB ID:6VW1

Membrane N yoe P A
protein \ Lipid D:6V
membrane

Model surface Living cells
SARS-CoV-2

N

ACE2

Cell membrane s T oo S (Cell 2020 Apr16:181(2):271-280)
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TMPRSS2 and furin
cleavoge prime
the SARS-CoV-2
Spike protein

S1/52 Furin
cleavage

S2° TMPRSS2
cleavage

Host cell RED
mambranea

Release of the
$1 subunit

Haost cell

Fusion of the viral capsid

@ Dr. Williams

(Life Sci Alliance. 2020 Jul 23,3.)




Human Reproduction, Vol.36, No.6, pp. 1520-1519, 2021
Advance Access Publication on February I, 2021 doi:10.1093/humrep/deab026

human
reproduction

Semen impairment and occurrence

of SARS-CoV-2 virus in semen after
recovery from COVID-19

M. Gacci''*, M. Coppi*?, E. Baldi**, A. Sebastianelli', C. Zaccaro',

S. Morselli', A. Pecoraro', A. Manera', R. Nicoletti', A. Liaci',

C. Bisegna', L. Gemma/, S. Giancane', S. Pollini**, A. Antonelli*?,
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Italy *Clinical Microbiology and Virology Unit, Florence Careggi University Hospital, 50134 Florence, Italy *Unit of Andrology, Female
Endocrinclogy and Gender Incongruence, AOUC and Center of Excellence DeMothe, University of Florence, 50134 Florence, ltaly
®Infectious and Tropical Diseases Unit, Careggi University Hospital, 50134 Florence, Italy °Endocrinology Unit and Department of
Experimental, Clinical and Biomedical Sciences, University of Florence, 50134 Florence, Italy




Table | SARS-CoV-2 positive rate in semen or testicular tissue and clinical characteristics among patients with COVID-19.

Study design Sample Reproductive Reference

system
symptom

Positive rate Time from a posi- Positive rate Time from clinical
tive swab test or recovery to sample
disease onset to collection
sample collection

Cohort study | 26.7% (4/15) J4 patienss witn posi- | 8.7% 2/23) |2 patients with posi- - Li et al., 2020
tive test results: range tive test results: 2 and

611 days 3 days. respectvely
Others: not provided Others: not provided

Pilot cohort study 0 (0/2) INat provided 0(0/18) JRange 8-54days Impaired sperm quality Holtmann et al,
(4/18), testicular dis- 2020
comfort (1 /18)

0(0/12) JAI the 23 subjects: 0(0/11)  JAI the 23 subjects: Guo etal,, 2021
Im-ed'tan 32 days median 32 days

0 (0/16) JRange 0-7 days, me- Kayaaslan et al,
dian | day 2020

0(0/12) JRange 5-109 days Low sperm motility  Ma etal., 2021
(4/12)

(Hum Reprod. 2021 Dec 27,37(1).5-13.)




Table | SARS-CoV¥-2 positive rate in semen or testicular tissue and clinical characteristics among patients with COVID-19.

Study design Sample Reproductive Reference

system
Positive rate Time from a posi- Positive rate Time from clinical symptom

tive swab test or recovery to sample
disease onset to collection
sample collection

....-..........%% _2.&..%........................................................................................................................................................................

Descriptive study  Semen 0 (0/1) 40 days | 0(0/11) Range |4-42days Seng et al., 2020

Observational, Semen 0(0/34) Mot provided Scrotal discomfort (6/ Pan et al., 2020
cross-sectional 34)

study

Prospective cross- Semen 2.3% (1 /43) || patient with positive Oligo-crypto-azoo- Gacci et al,, 2021
sectional study test results: 2| days spermia (1| /43)

Others: range 13—

&7 days

Case-controlled  Semen 0(0/70) JRange 64-93 days, Decreased sperm Ruan et al., 2021
study median 80 days concentration

6.9% (4/58) |.4% (3/210)

(Hum Reprod. 2021 Dec 27,37(1).5-13.)




SARS-CoV-2 Positive Rate in Semen

e 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 acutetstage.

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

(range 2—11 days).in patients with positive semen.

@ Dr. Williams

(Hum Reprod 2021,36:1520-1529.)




Journal of Assisted Reproduction and Genetics (2021) 38:1691-1708
https://doi.org/10.1007/510815-021-02097-1

COMMENTARY

The probable destructive mechanisms behind COVID-19 on male

reproduction system and fertility

Mojgan Moshrefi'*> @ - Saeed Ghasemi-Esmailabad® () - Jaffar Ali*® - Necati Findikli>°( -
Esmat Mangoli "> - Mohammad Ali Khalili '

Received: 16 November 2020 / Accepted: 28 January 2021 / Published online: 11 May 2021
(© Springer Science+Business Media, LLC, part of Springer Nature 2021

@ Dr. Williams (J Assist Reprod Genet . 2021 Jul-38(7).)




Virus entry into

(1) | Blood Testis Barrier / e
@“ SRSERELRIGS D —— cannot prevent virus et "F DESct
g of Spike proteins & ACE2

/

Spike Protein S1 subunit.....Responsible for cell entry
' nit..... Responsible for fusion with cells

A

Expressed in ]

spermatogonia & spermatids

Expressed in spermatogonia,
leydig & sertoli

Cell Membrane

Fig. 1 The mechanisms of virus entry to cells (J Assist Reprod Genet . 2021 Jul:38(7).)




Inflammation Research (2021) 70:1165-1175
https://doi.org/10.1007/s00011-021-01497-4 Inflammation Research

ORIGINAL RESEARCH PAPER ®) |

Check for
updates |

COVID-19 disrupts the blood-testis barrier through the induction
of inflammatory cytokines and disruption of junctional proteins

Tahmineh Peirouvi' - Abbas Aliaghaei? - Bahram Eslami Farsani® - Sanaz Ziaeipour? - Vahid Ebrahimi® -
Mehdi Forozesh’ - Masoud Ghadipasha® - Gholam-Reza Mahmoudiasl® - Arefeh Aryan’ - Negin Moghimi'-2
Shabnam Abdi® - Amir Raoofi’ - Mohammadhossein Kargar Godaneh? - Mohammad-Amin Abdnllahlfarze

Received: 3 June 2021 / Revised: 18 August 2021 / Accepted: 20 August 2021 / Published online: 26 August 2021
© The Author(s), under exclusive licence to Springer Nature Switzerland AG 2021

- ( Inflamm Res . 2021 Dec;70(10-12))
() Dr. Williams
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Blood-testis barrier biomarkers

Fig.2 The effect of SARS-CoV-2 on the inflammatory cytokines control and COVID-19 groups. Mean+SD of the mRNA expression
and junctional proteins in the human post-mortem testicular tissue. levels of TNF-a, IL1p, IL6, claudin-11, occludin and connexin-43 of
A and B Real-time PCR analyses of testes. mRNA expression lev- testis in the study groups (¥p <0.05 and **p <0.01)

els of TNF-a, IL1p, IL6, claudin-11, occludin and connexin-43 from (( /nf/amm Res 2021 DE'C70(10-12)))




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.

@ Dr. Williams

(Hum Reprod. 2021 Dec 27;37(1).5-13.)




Masturbation Without Contamination ?




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 testosterane levels were also found in male patients.

@ Dr. Williams

(Hum Fertil . 2021 Jan 13:1-6.)
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Brief Summary : COVID-19 & Male

« SARS-CoV-2 could disrupt blood—testis barrier via TNF-a, IL1J, 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

pe ruled out.

« Whether SARS-CoV-2 can infect the male reprod

uctive system remains

controversial:
—_— (H R ad. 2021 Dec 27:37(1):5-13.)
() Dr. Williams o 2021 Dec 22370




PLOS ONE

RESEARCH ARTICLE

Female reproductive tract has low

concentration of SARS-CoV2 receptors

Jyoti Goad "2, Joshua Rudolph®, Aleksandar Rajkovic'?*

1 Department of Pathology, University of California, San Francisco, San Francisco, California, United States
of America, 2 Department of OB-GYN, University of California, San Francisco, San Francisco, California,
United States of America, 3 Department of Medicine, Lung Biology Center, University of California, San
Francisco, San Francisco, California, United States of America

* aleks.rajkovic @ucsf.edu

L (PLoS One. 2020 Dec 14:15(12))
@ Dr. Williams




Oocyte

Immune_NK_T

5
=
g
8
g
3
2
o

Q_a_.f;" &rﬁ' o@* &
9 A S
& ——

&

v

Expression of ACE2, and CTSB and CTSL in Ovary
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Expression of ACE2, and CTSB and CTSL in Uterus
@ Dr. Williams (PLoS One. 2020 Dec 14,15(12))




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-CoV?2 into the host cell.

« These results suggest that uterus and ovaries are unlikely to be
susceptible to SARS-CoV?2 infection.

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

system have remained unclear.

@ Dr. Williams

(PLoS One. 2020 Dec 14,15(12))
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ARTICLE

Analysis of sex hormones and menstruation
in COVID-19 women of child-bearing age

BIOGRAPHY

Dr Kezhen Li is a gynaecologist at the Department of Gynecology and Obstetrics, Tongji
Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan,
Hubei, China. Her research interests include ovarian endocrinology and oncofertility.

Kezhen Li"¥, Ge Chen'#, Hongyan Hou?, Qiuyue Liao', Jing Chen’,
Hualin Bai', Shiyeow Lee', Cheng Wang', Huijun Li**, Liming Cheng?*,
Jihui Ai'*




TABLE 1 CLINICAL CHARACTERISTICS OF FEMALES WITH COVID-19

| Mild (n = 147) | | Severe (n = 90) |

Age, years, median (IQR) 36.00 (31.00-41.00) 3700 (32.75-41.00)

Death rate 0 (0) 3(3)

Complications

Abnormal hepatic function 3(3) 6 (7)
Abnormal renal function 4 (3) 4 (4) Severe criteria:

Cardiac function injury 14 (10) 16 (18) SP0O2<95% at rest
Digestive system injury 29 (20) 23 (26)

Respiratory system injury % (65) 66 73 Respiratory distress,

Nervous system injury 0 (0) 8(9) Pa0:/FiO. <300 mmHg,
Treatments

Antiviral therapy 132 (90) 74 (82)

Antibiotics 99 (67) 56 (62)

Glucocorticoid therapy 38 (26) 26 (29) ICU admission

Intravenous immunoglobulin therapy 19 (13) 20 (22)

Mechanical ventilation,

Shock,

Oxygen treatment (RBM Online . 2021 Jan42(1):260)
High flow nasal cannula 96 (65) 59 (66)

Mechanical ventilation 0(0) 7(7)
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FIGURE 1! Menstrual volume changes of women with COVID-19. !A] Overall menstrual volume changes. (B) Menstrual volume changes of mildly ill
patients. enstrual volume changes ot severely Ill patients. (D) Comparison of total menstrual volume changes in mild and severe patients (chi-

squared test, P = 0.784). (E) Cemparison of increased and decreased menstrual volume in mild and severe patients (chi-squared test, P = 0.698).

@ Dr. Williams (RBM Online . 2021 Jan42(1):260)
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E 2| Menstrual cycle of women with COVID-19. (#) Overall menstrual cycle distribution. (B) Menstrual cycle distribution of mildly ill patients.

(C) Menstrual cycle distribution ot severely ill patients. (D) Comparison of menstrual cycles in mildly and severely ill patients. <28 days P = 0.584,
28-32 days P = 0.384, 33-37 days P = 0.08, >37 days P = 0.001, disordered P = 0.211.
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@ Dr. Williams

(RBM Online . 2021 Jan42(1):260)
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FIGURE Cj Menstrual cycle changes of women with CD‘U"lDJ?.!A:I Overall menstrual cycle changes. (B) Menstrual cycle changes of mildly ill
patients. enstrual cycle changes of severely i patents. 10) Comparison of menstrual cycle changes in mildly ill and severely ill patients. (E)

@ Dr. Williams (RBM Online . 2021 Jan42(1):260)




P=0 240
P=0074 =814 P=0103 P=0.242

§1,

Control Mild Severe

ID-19 patients compared wrth control. (C) E2 of mildly
and severely ill CD\HD -19 patients compared with th-& control. (D) P of mildly and severely ill COVID-19 patients compared with the control. (E) T
of mildly and severely ill COVID-1? patients compared with the control. (F) AMH of mildly and severely ill COVID-19 patients compared with the
control. Data are shown as the mean = 5D. AMH = anti-Miillerian hormone; E2 = cestradiol; P = progesterone; T = testosterone.

- (RBM Online. 2021 Jan/42(1):260)
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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 AlMH 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.

I (RBM Online . 2021 Jan42(1):260)
() Dr. Williams




COVID-19 & ART Outcomes

@ Dr. Williams



Human Reproduction, Vol.37, No.5, pp. 947-953, 2022
Advance Access Publication on February 25, 2022  https://doi.org/10.1093/humrep/deac043

human
reproduction

IVF under COVID-19: treatment
outcomes of fresh ART cycles

Michal Youngster ® ""**, Sarit Avraham ©® "%, Odelia Yaakov',
Moran Landau Rabbi', Itai Gat ® "2, Gil Yerushalmi'2
Rachael Sverdlove?, Micha Baum?>** Ettie Maman®>*,

Ariel Hourvitz'2, and Alon Kedem "33

'\WE Unit,; Department of Obstetrics and Gynecology, Shamir Medical Center, Zerifin, Israel *Sackler Faculty of Medicine, Tel-Aviv
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Table I. Demographicand cycle characteristics and outcomes of COVID versus control group in fresh cycles.

Group |covm-|9(N=|z|)| |Non-covm-|9(N= |2|)|

Patient age (year) 33.3(5.37) [21-42] 33.23 (5.33) [2242]
Partners age (year) 35.78 (6.90) [22-55] 34.39 (5.45) [21-48]
Smoker 14 (12%) 17 (15%)
Previous retrievals 1.07 (1.60) [0-8] [.19 (1.48) [0.00-8.00]
Previous transfers 1T (2.18) [0-12] 1.25 (1.92)
BMI 25.25 (5.55) [16.23-42.97] 25.48 (5.86) [16.53—42.45]
Infertility cause (N) 110 102
Age related 14 (13%) 19 (19%)
Male factor 32 (29%) 35 (34%)
Ovulation 6 (5%) L1 (1 1%)
Mechanical [l (10%) 4 (4%)
Unexplained 27 (25%) 17 (16%)
Fertility preservation 12 (1126) 8 (8%)
Other 8 (7%) 8 (8%)
Parity (N) 104 95
0 71 (68%) 66 (70%)
| 19 (18%) 21 (22%)
=2 14 (14%) 8 (8%)

Days from COVID to oocyte 84.54 (78.02) [8-348] NA
retrieval

<90 77 (64%) NA
>90-180 29 (24%) NA
>180 15 (12%) NA

(Hum Reprod . 2022 May 3;37)




Table lll. Cycle characteristics and outcomes of COVID versus control group—fresh embryo transfer cycle.

| COVID-19 (N=91) | | Non-COVID-19 (N =94) |

I Gonadotropin dosage (IU) 2529.42 (1418) [600 — 7800]

Max. E2 (pmol/I) 7598 (5375) [1337 — 28 382]

2334.70 (1269) [600 — 6600]
7510 (5151) [456 — 25 022]

|_Emlumetrial thickness (mm) 10.75 (2.25) [6— 7] 9.99 (2.22) [5.4 — 15]

Oocytes retrieved

11.26 (6.19) [1 — 33]

10.04 (6.90) [1 —31]

Fertilization method
ICSI
ICSI/IVF
IVF

Percent Mll/oocytes (ICSI) (N)

9l
64 (70%)
22 (24%)
5 (6%)
64
77.60 (18.87) [25 — 100]

93
46 (50%)
33 (35%)
14 (15%)
46
83.08 (19.98) [33 — 100]

Fertilization rate

0.59 (0.24) [0.07 — 1]

0.62 (0.26) [0— 1]

Total frozen embryos

1.71 (2.40) [0 — I5]

212 (234) [0 11]

I Clinical pregnancy

39 (43%)

38 (40%)

Partner COVID status (N)
Recovered

Vaccinated
Non

63

40 (63%)
13 (21%)
10 (16%)

68

0
7 (10%)
61 (90%)

(Hum Reprod . 2022 May 3:37




IVF Under COVID-19

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

cycles were included.

» Oocyte vield (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.

@ Dr. Williams

(Hum Reprod . 2022 May 3;37)




COVID Vaccine & Human Fertility

@ Dr. Williams



Research Letter

June 17, 2021

Sperm Parameters Before and After COVID-19 mRNA
Vaccination

Daniel C. Gonzalez, 551; Daniel E. Nassau, MD1; Kajal Khodamioradi, F'hDT; et al

% Author Affiliations | Article Information

JAMA. 2021;326(3):273-274. doi:10.1001/jama.2021.9976

@ COVID-19 Resource Center

(JAMA. 2021 Jul 20:326(3).273-274.)
@ Dr. Williams




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.

o After the 2"d 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.
) p y R (JAMA. 2021 Jul 20:326(3):.273-274.)
@ Dr. Williams




Change in Semen Analysis Parameters Before and After COVID-19 Vaccination

Parameter Normal value Median (IQR) P value

Baseline H Follow-up ‘

No. of participants - 45 45

Volume, mL 2.2 (1.5-2.8) 2.7 (1.8-3.6)
Sperm concentration, million/mL 26 (19.5-34) 30 (21.5-40.5)
Total motility, % 58 (52.5-65) 65 (58-70)
TMSC, million >9 36 (18-51) 44 (27.5-98)

Abbreviations: IQR, interquartile range; TMSC, total motile sperm count.

(JAMA. 2021 Jul 20:326(3).273-274.)
@ Dr. Williams
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Waterfall Plot Showing Changes in Total Motile Sperm Count Parameters Within Participants Before and After

COVID-19 Vaccination

Each bar represents an individual participant. (JAMA. 2021 Jul 20:326(3).273-274.)

@ Dr. Williams
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Table | Demographics of patients in a study of the effects of immune response to COVID-2019 or an mRNA vaccine on the
ovarian follicle.

Number

Age (years)

AFC

Mean &+ (SD)
Median

Mean (SD)
Median

3534397
35

13.3+4.7
| 4

34.1 4.7
34
3.6 +4.1
13

325453
33

15.6+6.7
17.5

34

14.4+5.7
14.5

Indication

Male (%)
Non male (%)
Egg freeze (%)

MNon-infertile

2 (22.2%)
2 (22.2%)
5 (55.6%)
7 (77.8%)

(1. 1%)
5 (55.6%)
3(33.3%)
4 (44.4%)

4 (28.6%)
9 (64.3%)

| (7.1%)
5 (35.7%)

7 (21.9%)
16 (50%)
9 (28.1%)
16 (50%)

322

98.14

N/A

Time interval - Mean
SD 22.1 455 N/A

Univariate ANOVA was used for analysis of age, AFC and time interval and Chi-square for analysis of indication.
*Time interval (days) from recovery or first vaccine to the day of oocyte retrieval.

**Non-vaccinated-non infected patients.
() Dr. Williams

COVID-19, coronavirus disease 2019; AFC, antral follicle count.

(Hum Reprod . 2021 Aug 18,36.)




Table Il IVF treatment outcome parameters.

Parameter

Group Vaccine CcoviD Control Total
Number 9 9 14 32 P-value
Trigger day estradiol (pmol/l) Mean (SD) 8874 + 2555 1081045867 6354 + 2657 8379 + 4167 0.351
Median 8507 9913 6155 8506
Trigger day progesterone Mean (5D) 3.29+2.09 331114 |.64+0.67 2.6+ 1.54 0.008
(nmal /1) Median 2.63 3.26 .35 2.46
Type of trigger hCG only (%) | (11.1%) 0 | (7.1%) 2 (6.3%) 0.766
GnRHa (%) 4 (44.4%) 4 (44.4%) 4 (28.6%) 12 (37.5%)
Dual (%) 4 (44.4%) 5 (55.6%) 9 (64.3%) 18 (56.3%)
Oocyte retrieval serum Mean (SD) 4133+ 1212 5321 +1884 3535+ 1855 4206 + 1891 0.082
estradiol (pmol/ml) Median 3880 4982 3070 3995
Oocyte retrieval serum Mean (SD) 226+ 164 265+ 121 186+ 105 224135 0.40
progesterone (nmol/l) Median 15.8 23.5 13.5 |7.85
MNumber of oocytes Mean (SD) 12.4+8.7 |0.89+ 4.8 I1.2+6.7 [1.5+6.7 0.877
Median 8 |0 10 9

MNumber of mature cocytes Mean (SD) 725277 8.37 £ 4.1 775+4.7 7.8+4.1 0.870
Median 6.5 7 6.5 7

GQ Day 3/2PNs Mean (SD) 0.43 £0.05 055+0.14 0.72+0.34 0.63+0.3 0314
Median 0.43 0.48 0.86 0.5

Univariate ANMOVA was used for analysis of all the parameters included in this table.
a, GnRH agonist: HSPG2, heparan sulfate proteoglycan 2; PN, pronuclei; GO. good quality embryos.

=nF

(Hum Reprod . 2021 Aug 18,36.)
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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.

@ Dr. Williams (Hum Reprod . 2021 Aug 18:36.)
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Table 1. Baseline Demographics, Cycle Characteristics, and Cycle Outcomes Among Vaccinated and
Unvaccinated Patients Undergoing Controlled Ovarian Hyperstimulation

Variable

Vaccinated (n=222)

Unvaccinated (n=983)

36.7x4.4

37.1%4.5

24 3+46

Age (y)
/m-=)
AMH (ng/mL)

240+50

2.9+2.9

2.7+2.6

AFC
Gravidity
Parity
Stimulation protocol
Antagonist
Flare
Down-regulation
Cumulative gonadotropin dosage (international units)

14.9+10.1
0.0 (0.0-7.0)
0.0 (0.0-3.0)

92.3

6:3

1.4
3,954.0+1,392.5
2.559.4+1.371.2

Estradiol at trigger ml)
Embryo biopsy for PGT-A

13.9%8.5

0.0 (0.0-8.0)
0.0 (0.0-4.0)

86.2

12.8

1.0
3,927.3=1,317.9

2513712561

79.7

78.6

Average biopsy day*

59.9
36.7

2.4

54.2
40.1

57

Fertilization rate (%)

No. of eggs retrieved

No. of mature oocytes retrieved
Mature oocytes ratio (%)
Blastulation rate (%)

Euploid rate (%)*

80.7 [78.4-83.0]
15.9 [14.4-17.5]
12.2 [11.0-13.3]
77.2 [75.0-79.3]
62.9 [59.4-66.4]
48.8 [44.1-53.6]

78.7 177.5-80.0
15.0 [14.4-15.6
11.2 [10.7-11.7
74.7 [73.5-75.8
60.0 [58.2-61.7
42.5 [40.2-44.9




Fig. 2. Single euploid frozen-thawed
embryo transfer outcomes between
fully vaccinated and unvaccinated
patients. Error bars represent 95%
Cls.

Aharon. COVID-19 Vaccination and IVF
Outcomes. Obstet Gynecol 2022,
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(Obstet Gynecol . 2022 Apr 1,139(4))




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.

o 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 te receive IVF treatment.

@ Dr. Williams (Obstet Gynecol. 2022 Apr 1,139(4))
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Table Il Baseline characteristics of the vaccinated versus
the unvaccinated group.

Vaccinated I IUnvaccinated P

n 240 1343
Female age (year) 33.8+4.7 33.4+47 0.200
Male age (year) 35 (32, 40) 35(31, 38) 0.119
Infertility duration (year) 4 (3, 6) 4 (2.5, 6) 0.967
AMH (ng/ml) 2.65(1.28, 4.00) 2.52 (1.49,4.12) 0.750
Total AFC 14.5 (10, 19) 16 (11, 21) 0.009
BMI (kg/m?) 22.44 30 224432 0.933
No. of previous OPU cycles 0(0,0) 0,1 0.555
Causes of infertility % (n) 0.088
Male 20.0 (48) 18.8 (252)
Tubal factors 48.8 (117) 49.1 (660)
Owvulatory disorder 8.8 (21) 7.8 (105)
Endometriosis 4.2 (10) 3.0 (40)
Unexplained infertility 54 (13) 1.2 (151)
Mixed factors 12.8 (31) 10.1 (135)

. (Hum Reprod . 2022 Jul 25.)
@ Dr. Williams




n
Oocytes retrieved
Fertilization rate % (n)
Fertilization type

IVF

ICS

IVE 4+ ICSI
Blastulation rate® % (n)
No. of blastocytes

No. of frozen embryos

No. of embryos suitable for transfer”

No. of embryos transferred
I
2

Days of embryos transferred
3
5

| Vaccinated® | |I.Jm.r:a'm'.*r:in:a'm:l:eu:lc |

239
8 (5, 12)
80.0 (1642/2053)

70.3 (168)
26.8 (64)
2.9 (7)
489 (465/951)
| (0,3)
1(0,3)
3(2,4)

56.9 (136)
43.1 (103)

79.1 (189)
20.9 (50)

928
95, 12)
79.7 (6623/8314)

74.5 (691)
23.3(216)
2.3 (21)
49.3 (1937/3927)
| (0.3)
| (0,3)
3(24)

56.7 (526)
43.3 (402)

76.7 (712)
23.3(216)

(Hum Reprod . 2022 Jul 25.)




Rates % (n) Vaccinated Unvaccinated

239 928

Implantation 35.4 (121/342) 38.3 (509/1330) 0.325
Biochemical pregnancy 47.3 (113 /239) 51.6 (479/928) 0.232
Clinical pregnancy 44.4(106/239) 47.4 (440/928) 0.398
Biochemical pregnancy loss 6.2 (7/113) 9.6 (39/479) 0.487
Early miscarriage 15.0 (17/113) 12.1 (58/479) 0.399
Ectopic pregnancy 2.7 (3/113) 2.5 (12/479) |.000*
Ongoing pregnancy 36.0 (86/239) 39.9 (370/928) 0.272

*Fisher's exact te st was Q

L (Hum Reprod . 2022 Jul 25.)
@ Dr. Williams




COVID Vaccination & IVF Outcomes

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

with either CoronaVac (&) or Sinopharm (E%%) 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.

(Hum Reprod . 2022 Jul 25.)

@ Dr. Williams




Take Home Message

@ Dr. Williams



Take Home Message

e 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 VF outcomes seems to be not altered by SARS—CoV-2 infection

or COVID-19 vaccination.
() Dr. Williams
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