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The outbreak of COVID-19 has emerged as the most
critical global pubhc healtn problem since 2020.

Globally, as of 5:08pm CET, 17 November 2021, there have been 254,256,432 confirmed cases of COVID-19, including 5,112,461 deaths,
reported to WHO. As of 14 November 2021, a total of 7,307,892,664 vaccine doses have been administered.

The vertical transmission of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) is a serious concern for pregnant women with COVID-19.




daily linear logarithmic
Daily New Cases
Cases per Day
Data as of 0:00 GMT+0
1,000k

730k

500k

250k
daily linear

v, Chn % n Ty v oGy Ay ey (G
R R M P A s
Ll B S P S N - Lol ol ]
FEFF IV PRSP C S

30k

https://www.worldometers.info/coronavirus/?ut
m_campaign=homeAdvegasl1?

COVID-19 CORONAVIRUS PANDEMIC

Last updated: November 17, 2021, 06:21 GMT

N\ ==\l sE] - Graphs - Countries - News

Coronavirus Cases:

255,141,123

view by country

Deaths:
5,130,689

Recovered:

230,663,594

Daily Deaths

logarithmic

Deaths per Day
Data as of 0:00 CMT+0




FRELEBEES - ®5E - ERE -~ =E v
5,000
4,000
2,000
’ 38N1E 105268 1810 3BT

FlAEEELN  — 7 BEOES

A @ 8x ~ HRE v =R -
30
20
10
0

LISERI=! 108260 18108 3827H

6EN1E

8E1E

sy~ MWovrzy o~ SHERS -
2014¥E11H10H
HEAERED 25 20215118168
7 BREMES: 23 1,500 AR EREE 48
J 7 BEOES: 58
1,000
s00
&826H MBIE ¢
68188 ag12d 1287H 3838 5H28H ag22d 112416E
grnsessi v PWoofzry o 2@E -
201118108 1500 2021511H16H
FECELZNO ' TIE R EERE 48
7 BRSO 1 7 BRIOFL: 58
1,000
500
D — —
88268 11310E 6H188 9E12H 12E7H 383E 58288 8822H 18
e =il - 7 HEfmIZia




Why did the fitth wave end so quickly in Japan?

* Increased vaccination rates - /5% of the population as

of November (58% in the US, 34% in Russia)
« National character? (wearing surgical masks,

handwashing, avoidance of three-dense, ventilation,

shoes off, no hugging)

« BCG? (this is denied in Russia), cross-immunity with

existing corona viruses?
* Natural disappearance of the
virus due to suicide mutation?
 No invasion of new strains to
replace the delta strains?
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COVID-19 vaccine doses administered per 100 people, Nov 15, 2021
All doses, including boosters, are counted individually. As the same person may receive more than one dose, the
nurmber of doses per 100 people can be higher than 100.
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Number of deaths per capita

* Frontier Research Institute, Sapporo Medical University
20211113

TSl
FIELFY
FAUR
AEET
“‘.“‘:_'” J‘_J.-'
4 4EUZ
IS
o=7
mFIUR
R 1165.5 1l
[P .
o Hrs 7723 4] 54
s
//' A RRET
AUE
HOnpSEY
5%
A—ARSUFT
=E
FE

28755 [E3

25717

2305.0
2256.0

e

21105 N\

12244 1
1709.1
15132

0 500 1,000 1,500 2,000 2.500 3,000

\\ // AO1008 A BI= OIS
Wrz7 Wa—ow: Brxun Broun B aer=7

BIRCHUER | eEREST | BEE2ZEAELE  EE | | BEHAH | | AT LEE | FIURSSITORAE)

https://web.sapmed.ac.jp/canmol/coronavirus/death.html?s=y&f=y&n=j&c=1&p=1



JCI « Four different coronaviruses (eCoVs) are responsible for the
The Journal of Clinical Investigation :
common cold in humans

Recent endemic coronavirus infection is associated with less
severe COVID-19 _ _ _ _ _ _
Vianish Sagar. .. . Laura Whit, Joseph P. Mizgerd « 875 patients with a history of infection were compared with

 Clin Ivest 2020. it doorg/0.1172.4C11 43380 the four epidemic coronaviruses with 15053 patients without
a history of infection by respiratory pathogen testing, which

had been studied since 2015, to determine whether there

Previous documented YES NO
endemic coronavirus
infection

was a difference in the clinical picture of COVID-19.

® O
« The infection rate was similar in both groups, but the severity
of COVID-19 (intensive care unit use and death) was
significantly lower in patients with a history of epidemic
coronavirus infection.

Testing for respiratory infection ' l

SARS.Cov2 inection 4o —  The number of patients with common cold is higher in Asia
uency

COVID-19 morbidity & mortaity | 3 Oceania than in Europe and the United States.

« Previous common cold infection was associated with less

severe disease
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T cell responses to previously infected
coronaviruses control infection

 In particular, SARS-CoV-2 reactive T cells,
including responses to replication
transcription complexes (RTCs)12,13,
are important and are not accompanied
by elevated neutralizing antibody titers.




COVID-19 during Pregnancy: Birth and Infant Outcomes  (CDC)

Number of Pregnant Women with COVID-19 by Trimester of Infection
Information on timing of infection was available for 31,141 (96.0%) women.

Race/Ethnicity

® Asian, NH 15000 I

®Black, NH

® Hispanic or Latino

® Multiple/Other Race, NH
® Unknown Race/Eth.

White, NH
10000

Timing of infection
1st trimester 17%
2nd trimester *30%

3rd trimester 53 ‘%-

First (less then 14 Second (14-27  Third (28 weeks or
weeks) weeks) more)
Trimester of Infection

Cases of COVID-19 among Pregnant Women by Week of Diagnosis*

Data were collected from 145,791 women and date of diagnosis** was available for 145,791 (100%) women.
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Pregnant women' with COVID-19, United States, January 22, 2020 - November 15, 2021

TOTAL CASES'

145,791

Maternal mortality 0.16

TOTAL DEATHS

o, 229

https://covid.cdc.gov/covid-data-tracker/#pregnant-population



Number of Infants Born Term and Preterm to Women with COVID-19
Number of Infants Born Via Vaginal or Cesarean Delivery to Women with COVID-19 Gestational age (in weeks) was available for 30,629 (93.8%) live born infants.

Information on delivery type was available for 30,440 (92.3%) of birth outcomas. Maternal Age 30,000

Maternal Age ®<20
[ Rl ®20-29
_ 20000 030-39
:jgf: oo 2500
40_;5 Unknown Age
Unknown Age 20000
15000
15,000
10000
10,000
5000 5,000
. -
0 Preterm (before 37 Term (37 weeks and
Vaginal Cesarean weeks) over)
68% Vaginal delivery 88% term delivery
32% Caesarean section 12% premature delivery

CDC Centers for Disease Control and Prevention
B CDC 24/7, Saving Lives, Protecting Peopla™

Laboratory Testing Results for SARS-CoV-2 amon Infants Born to
Women with COVID-19

Laboratory testing information was avaltlefor 4289 (13,199 infats,

K
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RT-PCR Result

Vertical transmission rate 6%



"j Check for updates

systematic review and meta-analysis

== oren access — Clinical manifestations, risk factors, and maternal and perinatal
outcomes of coronavirus disease 2019 in pregnancy: living

John Allotey, " Elena Stallings, ™ Mercedes Banet,” Magnus Yap,” Shaunak Chatterjee,* _
Tania Kew,® Luke Debenham,” Anna Clavé Llavall,” Anushka Dixit,* Dengyi Zhou,” Rishab Balaji,®
Siang Ing Lee," Xiu Qiu,”** Mingyang Yuan,"” Dyuti Coomar,' Jameela Sheikh,®

Heidi Lawson,® Kehkashan Ansari,” Madelon van Wely,'®

Elizabeth van Leeuwen, !

Elena Kostava,'® Heinke Kunst,'*"? Asma Khalil,"* Simon Tiberi,'**? Vanessa Brizuela,
Nathalie Broutet,” Edna Kara,” Caron Rahn Kim,” Anna Thorson,” Ramén Escuriet, '’
Olufemi T Oladapo,” Lynne Mofensaon,® Javier Zamora,”** Shakila Thangaratinam,*'®
on behalf of the PregCOV-19 Living Systematic Review Consortium

Citations identified
130523 Electronic databases from inception to 13 October 2020
338 Other sources® and reference lists

Total articles excluded
22247 Irrelevant articles
106 580 Duplicates

Full text articles assessed for eligibility

Total articles excluded
690 Inappropriate study design
494 Inappropriate population
e, 341 Duplicate publication
194 Inappropriate outcome
74 Inappropriate exposure
46 Duplicate/overlapping population
2 Article not found
1 Animal study

(192
Studies included
{64 676 pregnant and recently pregnant women with covid-19;
569 981 non-pregnant reproductive aged women with covid-19)
Prevalence of covid-19 (73 studies)

Risk factors for covid-19 and complications (108 studies)
Clinical manifestations of covid-19 (82 studies)
Covid-19 related outcomes (92 studies)

Pregnancy related maternal and perinatal outcomes (95 studies)

thelbmy | BMT 2000, 370m 3320 | dod

- 101136/bmj.m3320

A systematic review based on 192
independent studies.

Prognosis of 67271 pregnant women
and postpartum mothers infected with
COVID-19 was analyzed.

Compared to non-pregnant women,
higher rates of ICU admission and

need for ventilator and ECMO

management in the 3 trimester.

Among 41664 pregnant women, 339
(0.02%) died.

Obese, non-Caucasian, hypertensive,

and diabetic patients were more

common among the critically ill and
those who died.



COVID-19 registry of pregnant women in Japan

« 367 cases have been reported until 15 Apr 2021

‘ « 61 cases were matched analysis category
i « 53 cases with asymptomatic or mild
"1 e 6 cases with moderate symptoms

(

i

" : g ! 0 “/‘ e 7 severe cases but no one died
0 3‘:

/5
e
| i

i « Severe cases were complicated with obesity, DM

and/or preeclampsia

e No cases of in utero vertical infection

« 1 case of SARS-CoV-2 positive baby (unknown route)
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-requently asked guestions

 Are we pregnant women more
susceptible and severe?

« Can virus be transmitted vertically?
* |s there any effect on the fetus?

* Are there any medications that can be
used during pregnancy?

« What is the method of delivery?
(Cesarean section or vaginal delivery?)

 Can | breastfeed my baby?

THE JOURNAL OF
Obstetrics and Gynaecology Research
10i:10.1111/jog. 14384

Covid-19 pandemic and pregnancy

Satoshi Hayakawa' , Shihoko Komine-Aizawa' and Gil G. Mor®
Division of robioloe snartme: o Y I ™ TR

o
[ O Nucleus ”) &
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Ostacaoli et al. BMC Pregnancy and Childbirth (2020) 20:703
httpsy/doiorg/10.1186/512884-020-03399-5

BMC Pregnancy and Childbirtt

RESEARCH ARTICLE Open Access

Psychosocial factors associated with ®
postpartum psychological distress during
the Covid-19 pandemic: a cross-sectional

study

Luca Ostacoli™, Stefano Cosma’, Federica Bevilacqua * Paola Berchialla', Marialuisa Bovetti’,

Ardras Dakharta Carmeen” Francacea Malandrsna' Cara Caratas? and Thiara Ranadatta®

Table 2 Clinical data of the cohort, overall and by presence of symptoms

Overall  IES-R<24 IES-R=24 p-value EPDS<11 EPDS=11  p-value
N=163 n=93 n=70 n=91 n=72

First pregnancy (%) 74(454)  37(398) 37 (529) 0.134 36 (396) 38(528) 0127
Type of birth (%) 0577 0.353

Vaginal 78 (479) 45 (484) 33 (47.) 43 (473) 35 (486)

Planned caesarean section 43 (264) 27 (290) 16 (229) 26 (286) 17 (238)

Urgent caesarean section 32(196) 17 (183) 15(214) 19 (209) 13(18.7)

Forceps/vacuum 10(6.1) 4(43) 6 (8.6) 3(33) 7(97)
Perceived support by healthcare staff during 917, 10] 1008101 816 10] 0002 10 [8,10] 816, 10] 0.002
childbirth (median [QR])
Pain level during childbirth (median [IQR]) 82,9 70,9 815 10] 0.156 7105,9] 815, 10] 0.036
Breastfeeding (%) 144 (883) 82(882) 62 (886) 1.000 81 (89.0) 63 (87.5) 0958
Confirmed diagnosis of Covid-19 (%) 5(3.1) 3(3.2) 2(29) 1.000 1010 4(56) 0237
Caontact with Covid positive people (%) 8 (49) 7(75) 1(14) 0.156 5(55) 3{42) 0580
Relatives/loved ones with a confirmed Covid-19 diagnosis (%) 21 (12.9) 13 (14.0) 8(114) 0807 11021 10(139) 0916
Perceived safety during hospitalization (median [IQR]) 8 [6,9] 8179 75106, 9] 0385 87,9 816, 9] 0.340
Discomfort due to absence of partner 1008 100 107[8 10] 1009101 0009 10 [8,10] 10[875 10] 0315
Quiet on the ward related to the absence of visitors 71585 7069 5[4, 8] 0.005 7 [59] 7 15.8] 042
Time between childbirth and guestionnaire 25(153)  15(16.0) 10(143) 0917 15 (165) 10(139) 0812
completion =15 days (%)
Attachment style (%) 0083 0.044

RQ1 65 (41.1) 42 (45.7) 23(348) 44 (506) 21 (2986)

RQ2 60(380) 37 (402) 23(348) 30 (345) 30 (423)

RQ3 8(5.1) 4(43) 4 (6.1) 3(34) 5(7.0)

RQ4 25(158)  9(98) 16 (242) 10 (11.5) 15(21.7)

IES-R denotes Impact of Event Scale-Revised, EPDS Edinburgh Postnatal Depression Scale, RQ Relationship Questionnaire, IQR Interquartile range

Psychological survey of women who gave
birth during the COVID-19 pandemic (March
8-June 15) in Torino

Edinburgh Postnatal Depression Scale
(EPDS), Impact of Event Scale-Revised (IES-
R), and Relationship Questionnaire (RQ)were
performed

Of the 163 women ,prevalence of depressive
syr)nptoms was 44.2% (EPDS cut-off score >
11

The prevalence of PTSS was 42.9% (IES-R
cut-off score >24).

Pain during childbirth was a risk factor for
postpartum depression; support from medical
staff and quietness in the ward were
protective factors.

Farly detection of anxiety during pregnancy

and preventive and therapeutic psychological

iInterventions are important.
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Dr. Hayakawa Satoshi, the vice president of the Japan Society for Infectious Diseases in Obstetrics and
Gynecology.
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Obstetrics and Gynaecology Research
doi:10.1111 /jog. 14748 J. Obstet. Gynaccol. Res. 2021

Anti-SARS-CoV-2 vaccination strategy for pregnant women
in Japan

Satoshi Hayakawa1 ®, Shihoko Komine-Aizawa' 9, Kazuhide Takada' ©, B sall
Tadashi Kimura® ® and Hideto Yamada® @
Helper T cell Neutralizing

'Division of Microbiology, Department of Pathology and Microbiology, Nikon University School of Medicine, Tokyo, Japan
Spie protain CD4* st \)74

*Department of Obstetrics and Gynecology, Osaka University Graduate School of Medicine, Osaka, Japan
f‘| ’
| !

Center for Recurrent Pregnancy Loss, Teine Keijinkai Hospital, Sapporo, Japan
, 1] Adenovirus
" vector vaccine

. mRNA vaccine .

\ M MHC-class ||
camplax

'._l_—
Endocytosis

Figure 1 How SARS-CoV-2 vaccines are processed in antigen-presenting cells and recognized by immune cells
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JAMA | Original Investigation

%ssociation Between mRNA Vaccination and COVID-19 Hospitalization
and Disease Severity

Mark W. Tenforde, MD, PhD; Wesley H. Self, MD, MPH; Katherine Adams, MPH; Manjusha Gaglani, MBBS; Adit A. Ginde, MD, MPH; Tresa McNeal, MD;
Shekhar Ghamande, MD; David J. Douin, MD; H. Keipp Talbot, MD, MPH; Jonathan D. Casey, MD, MSci; Nicholas M. Mohr, MD, MS;

Anne Zepeski, PharmD; Nathan . Shapiro, MD, MPH; Kevin W. Gibbs, MD; D. Clark Files, MD; David N. Hager, MD, PhD; Arber Shehu, MD;

Matthew E. Prekker, MD, MPH; Heidi L. Erickson, MD; Matthew C. Exline, MD, MPH; Michelle N. Gong, MD; Amira Mohamed, MD;

Daniel J. Henning, MD, MPH; Jay S. Steingrub, MD; Ithan D. Peltan, MD, MSc; Samuel M. Brown, MD, MS; Emily T. Martin, PhD; Arnold S. Monto, MD;
Akram Khan, MD; Catherine L. Hough, MD; Laurence W. Busse, MD; Caitlin C. ten Lohuis, ACNP-BC; Abhijit Duggal, MD; Jennifer G. Wilson, MD;
Alexandra June Gordon, MD; Nida Qadir, MD; Steven Y. Chang, MD, PhD; Christopher Mallow, MD, MHS; Carolina Rivas, BS; Hilary M. Babcock, MD, MPH;
Jennie H. Kwon, DO, MSci; Natasha Halasa, MD, MPH; James D. Chappell, MD, PhD; Adam S. Lauring, MD, PhD; Carlos G. Grijalva, MD, MPH;

Todd W. Rice, MD, MSci; lan D. Jones, MD; William B. Stubblefield, MD, MPH; Adrienne Baughman, BS; Kelsey N. Womack, PhD; Jillian P. Rhoads, PhD;
Christopher J. Lindsell, PhD; Kimberly W. Hart, MA; Yuwei Zhu, MD, MS; Samantha M. Olson, MPH; Miwako Kobayashi, MD; Jennifer R. Verani, MD, MPH;
Manish M. Patel, MD:; for the Influenza and Other Viruses in the Acutely Il (IVY) Network

CONCLUSIONS AND RELEVANCE Vaccination with an mRNA COVID-19 vaccine was significantly
less likely among patients with COVID-19 hospitalization and disease progression to death or
mechanical ventilation. These findings are consistent with risk reduction among vaccine
breakthrough infections compared with absence of vaccination.

JAMA. doi:10.1001/jama.2021.19499
Published online November 4, 2021.

Figure 4. C: ing Risk i f Hospital Discharge for Adults Hospitalized With COVID-19
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« CDC reported that full vaccination reduced
the rate of hospitalization down to 1/20th
compared to un-vaccinated.

e \Vaccination reduces the chance of
household infections by 40-60%, for every
strain including delta strain.

e At four months after two doses of vaccine,
the efficacy rate of Pfizer vaccine is
reduced by about 30%, while that of the
Moderna vaccine remains unchanged
(do0i:10.1001/jama.2021.19499).

« The amount of RNA contained in the
Moderna vaccine is about three times
higher than that in the Pfizer vaccine, and
this might be responsible for the longer
duration of immunity.
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Comparison of four SARS-CoV-2 vaccines: « Two doses of Pfizer(m RNA)
7

AstraZeneca Sputnik V AstraZeneca(DNA), Sputnik
(ChAdOx1-S) (Gam-COVID-Vac) ] i
e - (Russian), or Sinopharm
izer/BioNTech » Sinopharm i i . .
(BNT162b2)/é3— /&& " (BBIBP-CorV) (Chinese inactivated vaccine)
were administered to 196 people
<, in Mongolia.

« The serum levels of neutralizing

Wuhan + 9 viral RBD variants tested O—

. . e antibodies were then compared.

o ) Viral RBD variants . _ o
S I o Wuhan-Huf « The ability to induce neutralizing
- i il antibodies, Pfizer was by far the
wl o Gamma best, followed by AstraZeneca,
< o Delta . .
2 o Epsilon and then Sputnik and Sinopharm.
E ? o Etallota/Zeta

o Kappa

o B.1.526.2

P o P3

Pfizer AZ Sputnik Sino

https://reader.elsevier.com/reader/sd/pii/S19313128210051027?token=
3BFDE7793FD5D49686755C85D76E443E5A7C31D854B62F0CB45B86D
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Anti-SARS-CoV-2 vaccination strategy for pregnant women
in Japan

. 1 . . - 1 . 1
Satoshi Hayakawa' @, Shihoko Komine-Aizawa' ¥, Kazuhide Takada @,
syl 2 ; 3
Tadashi Kimura® @ and Hideto Yamada
'Division of Microbiology, Department of Pathology and Microbiology, Nihon University School of Medicine, Tokyo, Japan
*Department of Obstetrics and Gynecology, Osaka University Graduate School of Medicine, Osaka, Japan
“Center for Recurrent Pregnancy Loss, Teine Keijinkai Hospital, Sapporo, Japan

pregnant women should not be excluded from vaccination;

informed consent should be obtained before vaccination;

healthcare workers and pregnant women with complications such as diabetes, hypertension, and obesity
should be vaccinated preferentially;

vaccination should be avoided until 12 weeks of gestation during organogenesis:

spouse and family members should be vaccinated actively;

nursing mothers are not particularly affected.

This policy has been adopted in government guidelines. Additional efforts should be made to protect
pregnant women from infection and severe illness with COVID-19 by eliminating vaccine hesitancy.



Revised recommendations from (June 17)

1. Every pregnant woman is encouraged to be vaccinated.

2. Abolish the 12-week limit. (Originally, there was no clear evidence for this,
but the purpose was to avoid the period of organogenesis in order to

prevent problems caused by accidental birth defects.)

3. Omission of confirmation of fetal heartbeat before and after inoculation
( This is possible for individual inoculation at obstetric facilities, but

impossible at mass inoculation:

4. Routine medical checkup of pregnant women before and after innoculation

by local Obstetricians.
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Lack of effects on female fertility and prenatal and postnatal offspring
development in rats with BNT162b2, a mRNA-based COVID-19 vaccine

Christopher J. Bowman **, Marie Bouressam *, Sarah N. Campion °, Gregg D. Cappon”,
MNatasha R. Catlin°, Mark W. Cutler", Jan Diekmann ", Cynthia M. Rohde *, Rani S. Sellers ",
Claudia Lindemann °
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« A study in rats on the reproductive
toxicity and fetal-placental damage
of Pfizer-Biontech vaccine.

e No toxicity was observed at all.

Table 1
Summary of fertility data from female rats administered control (saline) or
BENT162b2.
Control (saline) BNT162b2
Fertility (n)" a4 44
Mean Estrous Cycle Length (days)™ 4.02 £ 0.19 4.00 £ 0.11
Females with Acyelic Period” 8/44 (18.2 %) 8/44 (18.2 %)
Days in Cohabitation 3.0+ 2.2 28+1.7

Mating (Copulation) Index’

44,/44 (100 %)

44,/44 (100 %)

Fertility Index
Pregnancy Rate’

43/44 (98 %)
43/44 (98 %)

42/44 (95 %)
42/44 (95 %)

Table 2

Cesarean section observations and fetal weights from the female rats in the ce-
garean section cohort administered control (saline) or BNT162b2.

Control BNT162b2 CRL-Lyon HC Mean
(saline) (min-max)”
C-Section Cohort 21 21 -
(n)
Gravid uterine weight 86.32 + 87.65 + 75.6 (64.6-86.8)
(z) 7.69 13.48
Corpora lutea 147 + 1.6 155+ 2.1 13.2 (11.6-14.3)
Implantation sites 141+ 1.6 140 £ 2.2 12.1 (10.4-13.8)
Pre-implantation loss 4.09 + 6.56 Q.77 + 8.09 8.4 (1.4-16.2)
(%)
Post-implantation loss 6.10 + 7.64 585+ 7.28 8.8 (2.4-17.3)
(%)
Number live fetuses 132+ 1.6 13.1 + 2.1 11.0 (9.3-12.7)
Mean fetal body 4.89 + 0.23 4,90 + 0.30 5.00 [(4.87-5.24)

weight (g)
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Preliminary Findings of mRNA Covid-19
Vaccine Safety in Pregnant Persons

Tom T. Shimabukuro, M_D., Shin ¥. Kim, M.P.H_, Tanya R. Myers, Ph.D.,
Pedro L. Moro, M.D., Titilope Oduyebo, M.D., Lakshmi Panagioctakopoulos, M.D.,
Paige L. Marquez, M.5.P.H., Christine K. Olson, M.D., Ruiling Liu, Ph.D.,
Karen T. Chang, Ph.D., Sascha R. Ellington, Ph.D., Veronica K. Burkel, M.P.H.,
Ashley M. Smoots, M.P.H., Caitlin ). Green, M.P.H., Charles Licata, Ph.D.,
Bicheng C. Zhang, M.5., Meghna Alimchandani, M.D., Adamma Mba-Jonas, M.D
Stacey W. Martin, M.5., Julianne M. Gee, M.P.H., and Dana M. Meaney-Delman, M.D.,
for the CDC v-safe COVID-19 Pregnancy Registry Team®

v" An initial safety study of mRNA Covid-19
vaccine in pregnant women in the United
States from December 14, 2020 to
February 28, 2021.

v Injection site pain was reported more
frequently in pregnancy, but headache,
myalgia, chills, and fever were reported
less frequent.

v" The frequency of adverse events, including

M Pregnant Monpregnant
A Pfizer-BioMTech Vaccine, Dosa 1 B Pfizer-BioMTech Vaccine, Dose 2
100= 100=
a0 204
iy &0
o 70
% B0 % &0
E 5o E s
E 40 E 40+
30+ kL
204 204
10 l - 104
o- o-
Pain Fatigue Headache Myalgia Chills Fever Pain Fatigue Headache Mr.igm Chills Fewer
C Moderna Vaccine, Dose 1 D Moderna Vaccine, Dose 2
1009 1009
a0+ a0+
&0 iy
0 70
& &0 & &0+
E ELL E 30+
g 404 g 404
& &
304 304
0 I 204
104 104
o4 I . | | S o
Pain Fatigue Headache Myalgia  Chills Fever Pain Fatigue Headache Myalgia  Chills Fever
Figure 1. Most Frequent Local and Systemic Reactions Reported in the V-safe Surveillance System on the Day after mRMA Covid-19 Vaccination.
Shown are solicited reactions in pregnant persons and nonpregnant women 16 to 54 years of age who received a messenger RMA [mRNA)
coronavirus disease 2019 (Covid-19) vaccine — BNT162b2 (Pfizer—BioNTech) or mRMA-1273 (Moderna) — from December 14, 2020, to
February 28, 2021. The percentage of respondents was calculated amaong those who completed a day 1 survey, with the top events shown
of injection-site pain (pain), fatigue or tiredness (fatigue), headache, muscle or body aches (myalgia), chills, and fever or felt feverish (fever).

Table 4. Pregnancy Loss and Neonatal Outcomes in Published Studies and ¥-safe Pregnancy Registry Participants.

spontaneous abortion, did not differ from
that of non-vaccinated subjects.

Participant-Reported Outcome Published Incidence®  V-safe Pregnancy Registryy
% no. ftotal no. (%)
Pregnancy loss amaong participants with a cnrnpleted pregnancy
Spontaneous abortion: <20 wk'* 10-26 104827 (12.6)1
Stillbirth: = 20 wk'*® <1 1/725 (0.1)§
Meonatal outcome among live-born infants
Preterm birth: <37 wk™= 8-15 60/636 (3.4)9
Small size for gestational age®*| 15 23/724 (3.2}
Congenital anomalies™ 3 16/724 (2.2}

Meonatal death®™} =1 0/724
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Covid-19 Vaccination during Pregnancy
and First-Trimester Miscarriage

Table 1. Odds Ratios for Covid-19 Vaccination in a 5-Week or 3-Week Window before Miscarriage or Confirmation of an Ongoing Pregnancy.

Vaccination Status 5-Week Exposure Window

3-Week Exposure Window

Unadjusted Adjusted Unadjusted Adjusted
Ongoing Odds Ratio Odds Ratio Ongoing Odds Ratio Odds Ratio
Pregnancies Miscarriages (95% Cl) (95% CI)* Pregnancies Miscarriages (95% CI) (95% CI)*
number number
Among all women
Unvaccinated 13,184 4,290 Reference Reference 13,507 4,375 Reference Reference
Vaccinated 772 231 0.92 (0.79- 0.81 (0.69- 449 146 1.00 (0.83- 0.91 (0.75-
1.07) 0.95) 1.21) 1.10)
Among health care personnel
Unvaccinated 2,419 756 Reference Reference 2,533 783 Reference Reference
Vaccinated 261 75 0.92 (0.70- 0.93 (0.70- 147 43 0.94 (0.66— 0.92 (0.64-
1.20) 1.22) 1.33) 1.32)

The odds ratios among all women were adjusted for age, country of birth, marital status, educational level, household income, number of children, employment in a health
care profession, underlying risk conditions for coronavirus disease 2019 (Covid-19), and previous test positive for severe acute respiratory syndrome coronavirus 2. The odds
ratios among health care personnel were adjusted for the same variables as among all women except for employment in a health care profession.
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Higher infectivity of the SARS-CoV-2 new variants is
associated with K417N/T, E484K, and N501Y mutants:
An insight from structural data
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BNT162b2-Elicited Neutralization
against New SARS-CoV-2 Spike Variants

May 12, 2021
DOI: 10.1056/NEJMc2106083

v The antibodies induced in Pfizer
vaccine twice-vaccine recipients
can neutralize a variety of mutant
strains.

v' At this time, the vaccine does not

become ineffective when mutated
strains appear.
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Figure 1. Serum Meutralization of New Variant Strains of SARS-CoV-2
after Two Doses of BNT162b2 Vacocine.

Shown are the results of 50% plaque reduction neutralization testing (FRMT, )
with the use of 20 samiples obtained from 15 trial participants at 2 weeks
(circles) or 4 weeks (triangles) after the administration of the second dose
of the BNT162b2 vaccine. The mutant viruses were produced by engineer-
ing the complete 5 genes from the B.1.429 variant (B.1.429-spike), B.1.526
variant {B.1.526-spike), or B.1.1.7 variant plus an additional E484K mutation
(B.1.1.7-spike+E484K) into USA-WAL(Z0Z20. Each data point represents the
geometric mean PRMT,, obtained with a serum sample agzinst the indicated
wirus, including data from repeat experiments, as detailed in Table 51 in the
Supplementary Appendix. The data for USA-WAL/2020 are from two exper-
iments; the data for B.1.429-spike, B.1.526-spike, and B.1.1.7-spike+E4 24K
viruses are from one experiment each. In each experiment, the neutraliza-
tion titer was determined in duplicate assays, and the geometric mean was
calculated. The heights of bars and the numbers owver the bars indicate geo-
metric mean titers. The I bars indicate 35% confidence intervals. The dashed
line indicates the limit of detection. Statistical analysis was performed with
the use of the Wilcoxon matched-pairs signed-rank test. The statistical signif-
icance of the difference between geometric mean titers in the USA-WA1/2020
neutralization assay and in each variant virus neutralization assay with the
same serum samples are as follows: P=0.002 for B.1.429-spike; P=0.47 for
B.1.526-spike; and P=0.04 for B.1.1_7-spike+E424K.
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BNT162b2-elicited neutralization of B.1.617
and other SARS-CoV-2 variants

https://doi.org/10.1038/s41586-021-03693-y  Jianying Liu™**, Yang Liu®®, Hongjie Xia®, Jing Zou®, Scott C. Weaver'>**%, Kena A. Swanson’,
Hui Cai’, Mark Cutler’, David Cooper’, Alexander Muik®, Kathrin U. Jansen’, Ugur Sahin®~,
Xuping Xie*™, Philip R. Dormitzer’ = & Pei-Yong Shi***%#=

Received: 19 May 2021
Accepted: 4 June 2021

Published online: 10 June 2021 - -
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) continues to evolve

around the world, generating new variants that are of concern based on their
potential for altered transmissibility, pathogenicity, and coverage by vaccines and
therapeutics'™. Here we report that 20 human sera, drawn 2 or 4 weeks after two doses
of BNT162b2, neutralize engineered SARS-CoV-2 witha USA-WA1/2020 genetic
background (a virus strain isolated in January 2020) and spike glycoproteins from the
newly emerged B.1.617.1, B.1.617.2, B.1.618 (all first identified in India) or B.L.525(first
identified in Nigeria) lineages. Geometric mean plaque reduction neutralization titers
against the variant viruses, particularly the B.1.617.1variant, appear lower than the
titer against USA-WA1/2020 virus, butall sera tested neutralize the variant viruses at
titers of at least 40. The susceptibility of these newly emerged variants to BNT162b2
vaccine-elicited neutralization supports mass immunization as a central strategy to
end the coronavirus disease 2019 (COVID-19) pandemic across geographies.
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Sera from individuals who
had completed two doses of
Pfizer vaccine were
neutralized against all virus
strains tested, including the
Indian delta and kappa strains

and the Nigerian eta strain.
(Nature 2021, Jun10)



The NEW ENGLAND JOURNAL of MEDICINE

COBRRESPONDENCE

Neutralization of the SARS-CoV-2 Mu Variant
by Convalescent and Vaccine Serum

As of September 2021, the WHO reported four variants of
concern (alpha [B.1.1.7], beta [B.1.351], gamma [P.1], and
delta [B.1 .617.2 and AY]) and five notable variants (eta
[B.1.525], iota [B.1.526], kappa [ B.1.617.1], lambda[C.37],
mu[B.1.621]).

The mu strain was first isolated in Colombia on January 11,
2021, and the number of infected patients increased rapidly
from March to July, with the gamma strain predominating in
the early stages but becoming dominant in May and
increasing in proportion thereafter

Mu strains may have increased infection rates, virulence, and

A SARS-CoV-2 Epidemic in Colombia

resistance to immune responses.

Mu strains may pose a threat by developing significant
resistance to antibodies induced by natural infection or by
Pfizer vaccines.
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SARS-CoV-2infectioninduceslong-lived
bone marrow plasmacellsinhumans

https://doi.org/10.1038/s41586-021-03647-4  Jackson S. Turner', Wooseob Kim', Elizaveta Kalaidina®, Charles W. Goss®,
Adriana M. Rauseo®, Aaron J. Schmitz', Lena Hansen'®, Alem Haile®, Michael K. Klebert®,
Iskra Pusic’, Jane A. O'Halloran®, Rachel M. Presti*® & Ali H. Ellebedy"***

Received: 20 December 2020

Accepted: 14 May 2021

Duhlichad anlina: 24 AMaw 2071

* Anti-SARS-CoV-2 antibodies are detectable up

to 11 months after infection, although they
rapidly decay in the first few months.

« SARS-CoV?2 spike-specific plasmacytoid cells
can be detected in bone marrow puncture fluid
for a long time after inoculation.
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New Results O Comments (10)

Negligible impact of SARS-CoV-2 variants on CD4* and CD8* T
cell reactivity in COVID-19 exposed donors and vaccinees

Alison Tarke, John Sidney, Mils Methot, ©2 Yun Zhang, "' Jennifer M. Dan,
Benjamin Goodwin, Paul Rubiro, Aaron Sutherland, °5 Ricardo da Silva Antunes,
April Frazier, Stephen A. Rawlings, Davey M. Smith, Bjoern Peters,

Richard H. 5cheuermann, Daniela Weiskopf, "2 Shane Crotty, "0 Alba Grifoni,
Alessandro Sette

doi: https:/doi.org/1 0.1 101,/2021.02.27.433180

i available under aCC-BY-NC-ND 4.0 International license.
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ARTICLE | ONLINE NOW

Profiling B cell immunodominance after SARS-CoV-2 infection

Early antibodies are partly cross-reactive
antibodies to common cold coronaviruses,
neutralizing antibodies to spike proteins,

reveals antibody evolution to non-neutralizing viral targets

and non-neutralizing antibodies to other
proteins.

14

Haley L. Dugan ' = Christopher T. Stamper ' «Lei Li ... Daved H. Fremont = Yoshihiro Kawaoka

Patrick C. Wilson 2 'S = « Show all authors = Show footnotes

Published: May 06, 2021 = DOI: https://doi.org/10.1016/j.immuni.2021.05.001

* |n the early stages of recovery, neutralizing
antibodies increase and a variety of
Hightts Highlights antibodies are produced.

Summary

« Simultaneous capture of B cell transcripts, BCR sequence, and specificity in COVID-19

o s « Later, neutralizing antibodies decrease

. + ASCs reactive to HCoV dominate the early response to severe acute infection g g g s
prcle nf and other antibodies increase relatively.
Figures » MBCs targeting NP and ORF8 adapt over time and are increased in older patients
. * In the case of natural infection,
« Anti-NP and ORF8 mAbs given prophylactically in animal infection models do not protect .. . . .
neutralizing antibodies temporarily
TANARE i T increase, but decrease over time, and non-
74 VR0 LICIREL DFRH e . . . . .
B e s o N A s neutralizing antibodies increases.
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p ik biORXiV Specific secretory IgA in saliva
detected in 59% (22/37) of vaccine

New Resules recipients with Pfizer's vaccine and
Antibody responses to SARS-CoV-2 mRNA vaccines are detectable in saliva 889% (7/8) with Moderna's vaccine

Thomas |. Ketas, Devidas Chaturbhuj,Victor M Cruz-Portillo, Erik Francomano, Encouse Golden,
Sharanya Chandrasekhar, Gargi Debnath, Randy Diaz-Tapia, Anila Yasmeen, VWilhem Leconet, Zhen Zhao,
Philip J.M. Brouwer, Melissa M. Cushing, Rogier W, Sanders, Albert Cupo, P, |. Klasse, Silvia C. Formenti,
John B Moore

doi: https:/doi.org/10.1101/2021.03.1 1.434841
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« T cell responses to previously infected coronaviruses
control infection

* In particular, SARS-CoV-2 reactive T cells, including
responses to replication transcription complexes
(RTCs)12,13, are important and are not necessarily
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Maternal-neonatal transfer of SARS-CoV-2 M) Check for updates
immunoglobulin G antibodies among parturient

women treated with BNT162b2 messenger RNA

vaccine during pregnancy
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SARS-CoV-2 Vaccine-Induced Immune
Thrombotic Thrombocytopenia

Douglas B. Cines, M.D., and James B. Bussel, M.D.
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ORIGINAL ARTICLE H

Pathologic Antibodies to Platelet Factor 4
after ChAdOx1 nCoV-19 Vaccination

* In the AZ and J&J vaccines, autoantibodies against

platelet factor-4 (PF4) polymerize and produce
antibodies against PF4, which is known as heparin-
induced thrombosis, and clotting occurs by the
same mechanism as platelet activation.

If thrombosis is suspected in the range of 4-20
days post-vaccination, we have to suspect vaccine-
induced thrombosis (VIPIT), low platelets, elevated

D-dimer, and if possible, antibodies against PF4-

heparin with high concentration immunoglobulin.

Never use heparin, but give danaparoid to prevent

coagulation, fibrinogen to compensate for low
fibrinogen, and concentrated immunoglobulin.




« After 3 months, patients who visited the

Post-vaccine MyOCa rditis outpatient clinic at least once after myocarditis,
40% had no symptoms.

 While 24-29% still had shortness of breath,
chest pain, and /or fatigue.

Patient self-report of symptoms within prior 2 weeks at 3-month follow-up of myocarditis
after COVID-19 vaccination (N=248)

Vaccine Safety Datalink Confirmed Myocarditis/pericarditis 0-21 Days after Any Dose of mRNA
since initial episode

Vaccine by Age Group/Product: 3 month follow-up review of Cases with at least 1 follow-up visit I

3-month chart review status 12-17 Year-Olds | 18-39 Year-Olds | 18-39 Year-Olds Fatigue . i
(not mutually exclusive) (Pfizer- (Pfizer- (Moderna)
BioNTech) BioNTech) N=18 ves I 24%

asad el no | 6%
Recovered, no medication, without exercise " . . Palpitations 52% of patients
restrictions or symptoms ) Hithot) S yes 24% reported no
Still symptomatic 4 (25%) 5 (36%) 3(17%) P symptoms

o | 7% ithin pri
Still on medication (primarily NSAIDS, colchicine) 2 (13%) 4 (29%) 7 (39%) Shortness of breath x':;'(: pelon2
Still on exercise/physical activity restrictions 7 (44%) 2 (14%) 1 (6%) yes 25%
. o | 71%
Chest Pain
yes 29%
0 50 100 150 200
‘ ¢ [@bC Number of patients
'_ﬁ/é ’—C—D-C— ‘(C ) g .cdc.gov, viru: -ncov/vacci fety/myo-outcomes.html 20
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https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-11-2-3/04-COVID-Oster-508.pdf
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Cytokine release syndrome in a patient with
colorectal cancer after vaccination with BNT162b2
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cancer patient receiving checkpoint inhibitor
therapy, generalized muscle pain, diarrhea, and

teme  esopsating crasneine e e s fever of 38.4° C.
‘ ‘ ‘  The patient was admitted a diagnosis of cytokine
- storm. He was treated with intravenous

Treatrvent

Feb201g  Suspended

Ant-PO-1
2 Dec 2020 re-challenge

3 Jan 2021

Admigsion (fever,
diarthea, myalgia)

methylprednisolone.
His symptoms rapidly improved and was
discharged 7 days after treatment.

T T Y S — Since b days after vaccination coincided with the
o] o 2] _ oo time of immune response, T cells specific for the
£ 0 . 5 ol ; «o spike were releasing cytokines to develop cytokine
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Cancer Cell

Immunogenicity of SARS-CoV-2 messenger RNA
vaccines in patients with cancer

Graphical abstract

Patients with cancer
(n=131)
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In brief

Addeo et al. show patients with cancer
have poor antibody response after one
dose and excellent antibody response at
3 weeks after two doses with mRNA
COVID-19 vaccines. A subset of
immunocompromised patients (i.e., those
receiving anti-CD20), are at high risk for
not developing antibodies post-
vaccination.

MRNA vaccination causes high seroconversion in

carriers

A second dose of vaccine is important to increase

antibody leve

|s.

Patients with hematologic malignancies are more
likely to fail to respond to the vaccine.

Patients receiving rituximab (anti CD20) did not

develop antibodies after two doses of vaccine.
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Most fetuses are protected from in utero infection

Placenta s Syncytiotrophoblast
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Matemnal Red Blood Cell SARS-CoV-2
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Placental fortress against SARS-CoV-2 ~ [aewer



A case of intrauterine fetal death
at 35 weeks of pregnancy
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win delivery (29 weeks of gestation)
emergent Caesarean section for acute fetal d|5tress
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Molecular and immunohistochemical localization of
SARS-CoV-2 genes or antigens in placenta

« Placental sampling by Caesarean section or vaginal delivery

« PCR detection of viral genome and immunohistochemistry
(immunofluorescent or Enzymatic detection)

* Routine pathological examinations




Localization of SARS-CoV-2 spike protein in the placenta collected from
a COVID-19 infected mother term C/S

COVID-19 (+) COVID-19 (-)

Fortunately, the neonate
was COVID-19 negative

& GFP: SARS-CoV-2 spike protein
"2 DAPI: nuclei




Materials and Methods

« VeroE6/TMPRSS?2

 Trophoblast cell lines

Bewo <
JEG-3
NJG
HTR8/SVneo (H8)
Swan.71

ACE-2 I

TMPRSS2
- WB

Forskolin

anti-ACE-2 antibody (abcam)

anti-TMPRSS?2 antibody (abcam)

SARS-CoV-2
(WK-521)

’:@:’ moi = 0.5 to 1
R ke
0 @

multiplicity of infection (moi)

RT-gPCR
N set
N_Sarbeco_F1 CACATTGGCACCCGCAATC
N_Sarbeco_R1 GAGGAACGAGAAGAGGCTTG
N_Sarbeco_P1 FAM-ACTTCCTCAAGGAACAACATTGCCA-BHO
N2 set

NIID_2019-nCOV_N_F2 | AAATTTTGGGGACCAGGAAC

NIID_2019-nCOV_N_R2 | TGGCAGCTGTGTAGGTCAAC

NID_2019-nCOV_N_P2 | FAM-ATGTCGCGCATTGGCATGGA-BHQ

|F
anti-spike protein antibody
(Abcam)

Ethical committee approval number: RK-200512-9, P20-22-0
Bio-risk management and control committee approval number: 2020-5-0




Spike protein

ACE2 receptor Mprotein ] "
TMPRSS2 = RNA

us RNA-dependent ‘3
RNA polymerase
| viral RNA replication

Cell

. RT-gPCR

Hayakawa S, Komine-Aizawa S, Mor GG. 2020, J Obstet Gynaecol Res.




Trophoblast cell lines express ACE 2 and TMPRSS?

ACE 2(90 kDa)

TMPRSS2(54 kDa) TMPRSS? ACE?

- -

Forscolin

o-tubulin(50 kDa)
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The replications of SARS-CoV-2 in trophoblast cell lines were limited
comparing VeroE6/TMPRSS?2 cells.
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Intracellular localization of the SARS-CoV-2 spike protein

Bewo
Forskolin (-) Forskolin (+)

Green: SARS-CoV-2 spike protein
Red: cytokeratin
Blue: nuclei




SARS-CoV-2 release from trophoblast cell lines were limited
comparing highly proliferative VeroE6/TMPRSS? cells.

N1 N2

—

Log ;, Viral RNA copies/mL
Log ,, Viral RNA copies/mL
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Results

e Trophoblast cell lines expressed ACE 2 and TMPRSS?.
* The viral RNA replication was repressed in most trophoblast cell lines.

* Forskolin induced differentiation of Bewo cells might increase SARS-
CoV-2 susceptibility but does not induce viral release

Syncytial trophoblasts
can be infected with
SARS-CoV-2 scarcely,
but itis an abortive
infection

viral RNA replication

i



Pathogens and the Placental Fortress
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* The placenta presents multiple defenses
against pathogens

* The syncytiotrophoblast lacks intercellular
junctions that contribute to pathogen
resistance

e The uterine-trophoblast environment is rich in
innate cellular defenses

« The few pathogens that can circumvent these
barriers have intracellular life cycles




H11/HSPB8 Restricts HIV-2 Vpx to
Restore the Anti-Viral Activity of
SAMHD1

Ayumi Kudoh', Kei Miyvakawa', Satoko Matsunaga’', Yuki Matsushima?, Isao Kosugi©,
Hirokazu Kimura‘, Satoshi Hayakawa®, Tatsuya Sawasaki® and Akihide Ryo™

« Among 620 protein kinases, we
have identified H11/HSPBS8 as a
VVpx-binding protein that
negatively regulates the stability
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H1N1/09 Influenza A Virus Infection of Immortalized First

Trimester Human Trophoblast Cell Lines
Shihoko Komine-Aizawa*, Ai Suzaki, Quang D. Trinh, Yasuyuki 1zumi, Toshikatsu Shibata,

Kazumichi Kuroda, Satoshi Hayakawa \/TWO trophob|ast Ce”
e ey R o e ney e ey Hen ey e s HEere e e lines Swan71 and
HTR8 are susceptible

] mae to H1N1/09 influenza
o A virus.
N v'However, viral release
= was not detected.

E*( — ) v’ Abortive infection of

e swrt ] wocx H1N1/09 influenza A

virus might protect
fetus from vertical
transmission
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Rubella virus infection in immortalized human first trimester

trophoblasts under endoplasmic reticulum stress conditions NC EBS SE LG HGLG
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Abstract: Rubella virus (RuV) infections in pregnant women, especially first-trimester infections, i |
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can lead to severe complications for the developing fetus, namely, congenital rubella syndrome
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Take Home message

 Pregnant women infected with COVID-19 often become severely ill in
late pregnancy.

e There is no teratogenicity.

« Transplacental infection is less frequent.

« Vaccination can be given at any stage of pregnancy.
 The vaccines do not cause fetal or reproductive toxicity.

« However, there are several adverse reactions such as anaphylaxis,
myocarditis, and thrombosis.

 Pregnant women often become anxious, thus adequate
communication is important.

 The small number of infected and severely ill people in Asian
countries may be due to cross-reactions with other coronaviruses.
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