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ABSTRACT

Introduction: Introduction: The new coronavirus, known as Covid-19, is a highly
contagious disease that is spread through the respiratory droplets of infected people.
Vertical transmission is the transmission of an infectious pathogen from mother to
fetus in the prenatal and postpartum period or to the infant during the postpartum
period through the intrauterine placenta, contact of body fluids during childbirth, or
through direct contact due to postpartum breastfeeding. This study aimed to
investigate the vertical transmission of the disease through amniotic fluid from
mother to infant.

Material and methods: In this cross-sectional study, 117 patients participated in the
study. All pregnant women had positive RT-PCR results for SARS-CoV-2 RNA.
Nasopharyngeal and oropharyngeal swabs were used to detect Covid-19 infection.
To perform amniotic fluid sampling, a sterile needle was inserted through the vagina
and 10 cc of amniotic fluid was carefully inserted under sterile conditions just before
rupture of the membranes and before leakage. Data were statistically analyzed using
SPSS software version 24.

Results: There was no difference between the sexes of newborns among the 10
positive amniotic fluid tests compared to the negative cases of this test (P> 0.05).
The mean weight of neonates with positive amniotic fluid was 2927 gr. In neonates
with negative COVID PCR test in the amniotic fluid; this figure was 3104 gr, which
was not statistically significant despite the difference of 117 gr (P> 0.05). Also, there
was no statistically significant difference between the two groups, including positive
and negative cases of Covid-19 in amniotic fluid test and in parameters including
height, weight, heart rate, respiratory rate and minute Apgar score of one and five
newborns (P> 0.05).

Conclusion: Because the amniotic fluid is sterile and the placental barrier prevents
most microorganisms from passing through, it seems that the Covid-19 virus can
cross this barrier in some cases and contaminate the amniotic fluid. However, this
infection does not have a significant effect on embryonic parameters.

Keywords: COVID-19; Amniotic Fluid; Mother; Infant; Pregnancy; PCR Test;
Vertical Transmission.
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>Wuhan
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4 Hemoptysis

’ Severe acute respiratory syndrome (SARS)
¢ Middle East respiratory syndrome (MERS)
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' Reverse Transcription Polymerase Chain Reaction (RT-PCR)

VE by o o)led o oe0

b aloz 51 g0k wslhaal sladely 5 500 5 Sy ws3ligs 5,0k
DT el oog olyen o505, 5 o055 olasly iz

Oh9d 5o oz 4 pbe 5l (Sode 3l JU Glyie 4 s0gee JLiL
Olealy e 59 o Slule uled (oo JSIs Cdz &)k 5l ol
Jods a it oled Gk Sl plaly Gl o ol Jsb 0 b
walys & azg b T 598 o s Sl g ) (B
s 51T SLu o s Gl cl (S g sl S oolyils
o9 Sy g oy09) Olely ez b, Cadgame (i el
bl a5 ol ol alRale] Jlos 5 4o Y w5 ek
@ M plpole lawgs oud gte ollig Bl al g5 5 Sgeiel
PO gy hte oy sl VA-ssS

Jae mpl ol @ 053 ol 0nipS b N0 ugng
Sz 50 033yS ol S e g ol ok 0958 4 Yo il
ol guil Teadlugd St Aoudligdy Sgmdninn ;0 5 S9doo olo
Il 058 e 28l agl 5 adsl sl 5 Bsye Slo aliae
29 ke Gily g ey ol asle ally sleplwsl o ACE2

ad, Jb s Sl b peiies bL3,l 5 a5 gosaie slacily
Il O oo 0 (It

O M olole 4 Blee loljes as ols L YoY Jlo jo slasillae
PR o5 (9 RS sl it (el (Vg8 508) @l IS
b ool lolsh dp S oy095 ol 5 ol ST 0y g
o ol Okl Syge s a5 ol plas K wlides sl
o9y Olly Gy emSeme g el (Sis N -ay568
wslasl slasaly s Joily & 2z b 1 wigs sl wiils e
9 &Ik ohed 30 V-9 (ogee JWII 1 (e Oled cs0l58
@ by Dlattes a0 Sl 0,53 Sl Coeal ) Ll
SrS e ln plealy 5 60k Ghes 5o olem (nl sogee JUi!
Goges JUl 550 5o ok anl Sllllas (Jb onl b e ls
o e o)l b Copde lp 65 peeal 50 VA-aygs8
oy adlhe cnl 5l Gus nlple Sl 55950 5 mhen Sl Sighe
@ Sl mle bl B 4 pole 51 VA-ngT (soges Jlisl
il Y b sl S &5

L g, g 3lge

asllbs >1,b

IR atil B VTR 0,08 Slej o3 o ol oalie axlia
obed is,S a8 b aslllas jo Lo & VY ghemme (o 0l plodl
plo waax hlon ;o plaly lp o0l gy G 8 MY
Sls ol anllas 5 VA-ayssS slacadle b o (Gl «oled)

7 Angiotensin-converting enzyme 2 (ACE2)
8 Syncytiotrophoblast
° Cytotrophoblast
! Cross-Sectional Study 0
oo Sy Ao alone



s 5 sajlo lbsd VYA

Agte o3l olig5 9 o,k (b5 Gleys 5 (Sl Slasein (SKdl Fges Slasein Y Joua

oA

g UL
Syl
awld Ay AwoS . ailwo il NY slaxs)
PA
(3,90

2 o
(J)
PEIRST)
(py55ks)

yolo w3

Yy 0 vy 8,07 lARE Y SY

£\ 1o of VY,0A Moo AYNA

¥4 Ve g 7AF VPY e e 1PY,A0
(g5

0395 sl
SN

Sl3g 039
(055

S5 03

OF AY YV, ¥Y Y00 Y.¥A YV, 5 Yy, v

.. e A-e OOANA - ToAQY-

Yy I Yy YFY By FA,¥A
(o Hbw)

090

Y Yo Yy Y.O0f Yo, - AAAT oljg
(%o Hlw)

A 593

Yo Y4 14 Y.V Yf,- - XY, f Slygs
(0 iluw)

aids ,51

Jgl

aiso 5T

i)

B glps

Yy 15 Y- .79 \F5 .. VFOYY Slaxi) ol 399
59 (ado

Oljgi (gudd’

W OA Al YAY FA,- AAS) 39 dlasi)

(aids

Oz il aslllas pl o lhole woys FY a5 ols lis eazil
O osSL ol s ,s V.F s Jlo o cdiog 00,5 4y |, (gl
olig Wer SO il lyole o )0 OALY yiores Aoy oads Llo,b L
09> o,k aile [0 0u5; ol g O U oyl ssye +,8 g oui;
Sz U aoy0 0,0 5 b adile (LSO 0 )lge ao 0 VAN Lazils
03) ey iglosl as 0 0,) des widges yb,)l38 Jad asle L
Syge Gl Phr Sope a plaly wjlae Gl o g (e
O M ool 5l ewdy oljes VY slass (ao,s A0,Y) g aidpdy
5 e T s 0 OY,) a5 Wogs ol Lis &y anfllas (ol jo VA-0yg55
L baiw 5l (69,50 T Baiod ol g s B del oy FVA
5 0y g ples Gl 510uo )5 (5158 lhoke cnl jo alje0 e
o929 lolid Cazr 4 sl gle Cud (00 ML) )50 )¢

(Y ojled Jgu) b (2155 Cote N A-ygeS

VEe 5l o o les F oye

ok SH IS Ceye ol Lalid 50 g wisg 03,8 plealy cnlie
5 (PBS) wlawd 3L ol Jglome 10 ladiges el Cows 4 lalie
Ve Sley osb 5o 5 Wb gl &K G Gles yo 5 oyl alyn

(Real-Time PCR) i . ow & w6 By
Real-time RT-PCR g, L aiges a2 ;o SARS-CoOV-2 Lo,
it oSl osliiul LSS opl L2355 13 olulid 3560
0 s> s See Yoo 525, L COVID-19 RT-gPCR'Y
CORONEX-Covid 19 DS ;)5S VV,0 RNA s S
COROONEX ;5,50 ¥,0 5 (RT-gPCR Master mix) Mix E
Orflab, N and RNP gene, and primer-) -Covid 19 DS PP1
250 Sl ol sl cute sla S s 5 plesl (probe mix
Rotor-Gene Q olfiws ;o bl JSw b oolarl' j50
Glp aids Yo Soe 4 o 5 Gle 4z, FA sles o (Qiagen)
YO g aids ¥ (sl oS Hle 42,0 A0 e 5 o5 (o)
Gy ol T cle a0 P 54l O Cow 4 o 5 ol 4z ;0 20 S
Sleie 4 YO 5l xS (CH) JSew ailin] polie b plol aids V-

Sylol Juloxi g 4 325
54555 390 VF (6 a5us SPSS (6 Lol 138l o5 5l ooliciul b b ool
Sl 5l eolaiwl b ylolyes g oyl yole Slasin axd S )15 g bl Julos
5 ks 5l oolatnl b atwgn sl yuiie cpioren ol 4l arog
oolitl b g dibs slo ke diad di0y3,5 dloes Lone Bl

BRIV N W P P JC I

Cshe & i o)L jole 45 MV slaws o sahiie 5 addllae ol 4o
gz wogs oads &dly aol 050 PCR Cas L a8 13-0555 cwg g
IR on 5e oans il b lapl Saseel gle (Sogll o)
v ST g JLo VY g, a St Il lpole s JBlos i 5
anls oy Jlo YYSYEA0Y Lo Glsl 5 uSile L Jlo $0
OIS e e p Sk VVLFY iSlas 5 Ve 0A Jlas oy 0353
oeSilee Cusls VY, VAV PA Jobee g lne GBlpomil g (pSiles a5 0
5o Syle VA-wgsS 4 M plyole Sl ead algie (bligs ()35
£ FY e Sl g S Aee o] JBlas 45 o5 OOA,VARY - AQ LY
Lorle oSl s aalllae cnl jo (lolig 98 (izmen 092
il 55 yie il B0 ,iSTas o VY JBlas b e le FFYEFAYA
Gialed a5 (1) ojleds Joam o anlllas cpl oolisi 5 o ole sloazily

| e.\.qT)a

' Coronex (DS Bio and Nano Technolbgy)
' Run ?

S



orbaie s anlllan S 5lje8 4y ,oble 51 SKigeel qule ok 5l 1 A-yssS (6 lons 5050 JLisl 1VA

55 Gtz oy SFgainl lo PCR bl Y Jeoo

(F;i\s/l?;g’es e o S W ol )y
Exact Test) (GEIR)SE SN e e

£\ oA OFY) ¥ (T [T

204 0F  FA(FOA) Y (Ve 5 olyys

WY VY Qi) N (e o

ez gl e Ssgial e PCR (aolejl mlis :F Jgur

. @b 53,
- ol 20 st - s @ ool s b
Value =E e 4 SRS PR
b (Sl
Y WA YRR AY-VE YAYVE AAAYY 09
<0 VY FLAY £ Yoy Frat fy o3
oYY LY ADYE + AY AY £ F¥ %l
-af “xy SEEREN AT AY 60—
obre
<VF -0 VEONYE FLV - VEEA £ FLY 5
Sloss
<A Vof FYX5E Y5 FAA o8
wﬁ-ﬂ

b osls las o ailiwl Glsl £ ke & g0 4 s osls

WS o obul 1) ola LS o)l Jlem S5 3 VA-aug68 Cigic S92
MERS 3 SARS sl o yugpg opl eolgils 51 Koo slacisas 1,5
Collasl slasely 5 e 5 S wsolis (s dle WAl B)lss b
03g: olyon 2lj0dy0 5 (395 Slenly (o e alexr 5l (5 05k
4oz 5 60 p pSaes e ol STl L DT
Lol ool a3 Ll ol o b 5 ol gond 3l conle o
Cighe cnl gy 3 pdieeml osill 09,8 S olsie o)l oo
e 120,93 Dlgion |y 65105k pom g gl aals du digd o arSlid
an oS Jbo 50 85 a0 egps onl ol cudld il s
ol 5l Gae MY Ll e el el S 2alS e p dnle
5l Segerel wlo Go)b 5l losr ol gogae JEDI (o) anlllas

D oljes 4 yole
slosly flge L gladlas Y-YY Jls o ol Sen o Kumari
55 e 5 SARS-COV-2 cigie sogee Jl ool 5 o s,k
@by Oliwjlon So 50 (e dallle o ©j90 4 dle o
a5 e olaw Lgame (gaizs ol o sl plnil Jle slacadl e
slis Y 5 (SARS-COV-2 (ol cuio RT-PCR) L s, il
& Wad oy ol adlas s (slBes Hlaly 5 2ljes,e Jol) Loyl
Lo GioS (slo 03ls b 1 A-0995 (gu) 2 PO 5 9 oy )90 Compe
Ol den aS ol las iegh pl mls culs Sl
cote RT-PCR S5 L SARS-COV-2 cews o oaisSes i

VE by o o)led o oe0

Sgeial le PCR (5 as sl)ls fpole (odb 5 Kbl Fg00 Slasin ¥ Jguz

VA-%995 sl n
(2o o) sluxy ol
Gravidity
C )
80 (FV,+) )
YA (YY.0) Y
VY (1 F,0) v
Y (V) £
.5 N
Parity
. (.,.)
FA OA,)) |
YE (YA Y
ARCR) v
Y (+,9) 13
ANCA)] [
L
1) (YV,A)
YY AN \
Y (L) v
JNCR)) v
ARG ™
(£dp) ),k
F@e.h YY-YE
ARG vof-
\TY (0V,Y) f1_s.
5 (EX) Type of delivery
VY (18,Y) N\C//g
.)\)53 S
£1 (OY,) -
0F (FY,3) A
VA-w9s8 sl Seserel galo PCR as
Ve (AD) ke
VoY (1),0) sk
(NVD) Jlosly (onele oy
(CIS) &l

e O)lge b dslie ;0 Sigial oo e s 3590 Vo ylea yo
P>+, 0) ois 0090 oo Wi loliel i Sl s o)
YAYY oo Sigaial mole b ololiss 059 opSiboe (F o5lads Jgaz)
13 ol Sigal mlo cote am e OBl 50 4T 9g S
Sllanl g p SNV G o8 e a5 wo 5 5155 65 YV
09,5 95 (p comizmed (P>, 0) 095 (I sae gl (5 Lel Ll
@B sla el 0 «Sogel wile G hte 5 Cude lge Julis
Oblig iy g S aide KT g b slaws «d8 by olass oy
o)les Jgaz) (P>+,00) ais oaud (5 lo sine (5,lel gles o0ty Wy

«(f

pile (S Sladod ale



Ko 5 njlo gl VA

g 009 dgaze silem (nl 3590 )3 ($O9ee JUK! Al 5)9e
dges JULl Sz (w2 y90 SVl )3 (50l S slaclSays
OLen 5 LAMOUNOUX Seolatimms 3856 cw )y Gubo 203 1 3924
olhls M s saalie goges JUl 5 JIs (Syoe ged (Y+Y+)
cogae 3l SARS-COV-2 o>, J&ls Jlaml 5 ol golies Cogae
Olealy 5l b Olaaly e o Sighe sl wgogro b (i il
590 g Cawl odile Bl arsliil &g a4y hases b 500 o3 <ol
olig a4y yole 3l (gogee Jlal 5,50yl Il O, w9 o gl
ST olime ol T as 255 ez Glagg 50 YoY Gujle VB
W 5l Cele ¥ (b ooals Wgie o3l oligs jo 1, IgM slasols
L3l esyze b i ol 5l U Slalllae ol isls auseis

I G S5 ol g paseiae |, (sogee JUil
5T 5 Sslats oy 0 VoYY o 4o ol 1en 5 Kotlyar
Gan b asdllas ol sl Yo VA ugisbis S (6 bom (s350s JUi
e gl oad plnl Sllllas ) Sl gy S pln
ool YN oo nglsyS ilem oges Jl lagress
S Ags 5l G ¥ Lg,S cwitss ol pyaiw RNA sinsg; aseis
I 008 bl ololigh 5l 5 iz b g0l hlire wlia
Solews 4 M lobs 3l alies AYE 1 as ols las Gudos ol b
prsi gy RNA (ialojT gl al368 YV YN g 5lig,S
Nasopharyngeal lgw 5l oolawl L ¥ Ly,S aads ol> oS
Slp doys TV aall Cos saas las oS aialy cude A
i ol p i Gt Cond sl SB LLE og (s0gee Jla]
bl Sldllas po 00l S5 Olgw b plolis 10 ¥ (gl )S sad
VY il Cos alin 45 5g (AFAY) aoys Yoo em 5l end
05 oz 5l B Sl el pbxl Sldlas yo (VEIBVY) ws)e
2 055 3V LS (g Sl (kS s (s 9 RNA ol
iz sl dged aoye VLY ((VYF) b diged ao,o ¥, 50 ol B
ool sl digas doys yio (1)) SFsaial quls doys yio (YIVF)
S5 Oy Cade (YY) 038, b £9800 Clgws auoy0 Y 5 (1Y)
Sg2g wlwl 5 (Ao, YY) diges AY 5l diged ¥y lolies
oS wizdl s ol Raagh ool caled o sy cote M dpnslS g
a5 ol ypdy SISl Y Uy, gy st Sl o jiins (g05as JLi]
2 ol VoV G nslis,S (6 lons 4 Dol o lge Bl o vy oo LS
Jolse plo alie Cisie (e w30 &) S0k po asnle 4w
Lo Jb ol b g e goly,0b slacisis csly a5 col 1) s loms
3590 50 byl leses jeim sl daale aws sloosls SgeS &y ax g
Sreg 2l slrosill sz g o)l ksl s soges JUl e
S YoVl s o Ses 5 Vivanti Mals bl oir e s
odalis 4wl glulil g oals 48,5 Wlgi gy 0 aS lolje
A Slass cggama o T el cas 5 b ) SARSCOV-2 Uil
Sl jo0 (RB9% )3 45 (63,90 S b D)98sS (5 anlllae

VEe 5l o o les F oye

Aéf.u ‘514)4% s aske \‘\—.)9355 p_oy& ‘AL,\SG& Lol og
YA wlyes $V slows 5lasxalas 1y Jlwl 5 udd (K5 00,055 ¢ S
93 9 ol Lo 4 0050 (2,3 Y,F) 0lje5 G ol (0o )0 AY,Y) o548
s, Veee) olig BV den aings Lol LB (ao,s F,9) olyes
RT-PCR;l SARS-COV-2 islo;T sl )b g 080 lolygs alex
(2,3 Y8,9) 8,50 V0 g (ol b (o0 #YLF) o35 Y8 b0 a0
S50 B 58 WY 5l L adlae jo adl a5 aily b olesls
Sl JS e aaaly gl (aeys A0Y) L WY slaw sl
Gogee JUl 5 g goloiin a4 W05 asine lidse
O iz oplply ais esls las o)L oLy 0 SARS-CoV-2
2 lp olely oK )3 sl as)le g polo aallhae )5 ien
SSen 5 Chen 5 adllas ol b, o oo S5 ssmlis g0l
30 SosS a jobe 3l Jal cpgu anle aw Jobo jo a5 auzdly o (Y- V)
ol ye ol Fy RT-PCR Lwg) VA-ases cute o)l o)
RT- by e cod sln oblg il slaclsw plos o hags
2 ohen 5 Lel Lug sad plxl wlibss b 39 sae PCR
Sl b a5 50 goges Jl 5 gue sonled g FeVe Jlo
(omimad Sl GLas 1y o)l paw asle a0 VA-ugsS 4 Cule
ol ;5 SARS-CoV-2 RNA (1, Jlusly iy sladiges Linlej!
I gy siie anlllas

5 ollig & SARS-COV-2 (sog0e Jl lge cod idos
5 Narkhede lowg o ahio adllae 5 :14-0gs5 4 M 4,0k
ol 5l Bae 285 )18 bl s (o 90 VoY Jlo o e
5 SARS-COV-2 s550e JWil 5529 pac b 9525 s canlllas
Sl T sg og 00,8 Gl aslllas oygs Jsb 4o a5 e
wolaiz! Gliwjlon 0 YoV STE YV o 5l oahie asllas
SARS-CoV- l)ley don caslllas 0,95 Job ;o .0l plxil COVID
el o38L sl win S lasly asdllas 5)s0 dusge jo &S e 2
wiid 5 )18 adllas 0)50 gom, JSIs Jll 5,k sl olie o Cisac
Cighe goges JUSI Gl I laaly Gl ey 4l Fe aye 5o bl
RT-PCR Iy Gl w Olgw Liolejl Lwg SARS-CoV-2
50 ©oges JWl ol a5 ol lis laaze ol gl s o XL ,e
3 ©ogee Jil Jlml g ald (51585 asye ¢80 ol aslllas
bbbyl g (Jloyp ;o op yiie ool @iss 4 slo )bk
oanlive (g3gee JEDl g (g i o) ;0 Cogas wdle b (g e ol
Jlo 8,158 ldize ol i yuiomen 209y o Dladllas wiojls a5 ot
M350 85 pasie gogee JUil 5 glole jlasy Lulos LLS|
s &Sl g SARS-COV-2 w)p ks jl lidxe cpl sloauily
S5 51 Jol> slaools b wgr ooy ploml Siguiel oo 32,k 5l PCR
Og a8l o e

ool sl L8 Ol o SARS-COV-2 (s340e Jlaul 1Sl
oMbl T s 5 s b J ce e g oloy 4l a5 ol

S



orbaie s anlllan S 5lye8 4y yobe 5| SKigeiel qle iyb 5 ) A-0ussS (5 laws s3ges JUil VA

7. Dashraath, P., et al, Coronavirus disease 2019
(COVID-19) pandemic and pregnancy. American journal
of obstetrics and gynecology, 2020. 222(6): p. 521-531.
8. Rigby, F.B. and ].G. PASTOREK, Pneumonia during
pregnancy. Clinical obstetrics and gynecology, 1996.
39(1): p. 107-119.

9. Chu, DK, et al, Molecular diagnosis of a novel
coronavirus (2019-nCoV) causing an outbreak of
pneumonia. Clinical chemistry, 2020. 66(4): p. 549-555.
10. Rasmussen, S.A., et al, Coronavirus disease 2019
(COVID-19) and pregnancy: what obstetricians need to
know. American journal of obstetrics and gynecology,
2020.222(5): p. 415-426.

11. Fan, C, et al, Perinatal transmission of COVID-19
associated SARS-CoV-2: should we worry? Clinical
infectious diseases, 2020.

12. Della Gatta, A.N,, et al,, Coronavirus disease 2019
during pregnancy: a systematic review of reported
cases. American journal of obstetrics and gynecology,
2020.223(1): p. 36-41.

13.Yang, Z., et al.,, Coronavirus disease 2019 (COVID-19)
and pregnancy: a systematic review. The journal of
maternal-fetal & neonatal medicine, 2022. 35(8): p.
1619-1622.

14. Alfaraj, S.H., J.A. Al-Tawfiq, and Z.A. Memish, Middle
East Respiratory Syndrome Coronavirus (MERS-CoV)
infection during pregnancy: Report of two cases &
review of the literature. Journal of Microbiology,
Immunology and Infection, 2019. 52: p. 501-503.

15. Maxwell, C, et al,, No. 225-Management guidelines
for obstetric patients and neonates born to mothers
with suspected or probable severe acute respiratory
syndrome (SARS). Journal of Obstetrics and
Gynaecology Canada, 2017. 39(8): p. e130-e137.

16. Favre, G., et al,, 2019-nCoV epidemic: what about
pregnancies? Lancet (London, England), 2020.
395(10224): p. e40.

17. Yang, P, et al, Clinical characteristics and risk
assessment of newborns born to mothers with COVID-
19. Journal of Clinical Virology, 2020. 127: p. 104356.
18. Chen, H. et al, Clinical characteristics and
intrauterine vertical transmission potential of COVID-
19 infection in nine pregnant women: a retrospective
review of medical records. The lancet, 2020.
395(10226): p. 809-815.

19. Lu, Q. and Y. Shi, Coronavirus disease (COVID-19)
and neonate: What neonatologist need to know. Journal
of medical virology, 2020. 92(6): p. 564-567.

20. Levy, A, et al, ACE2 expression and activity are
enhanced during pregnancy. American Journal of
Physiology-Regulatory, Integrative and Comparative
Physiology, 2008.295(6): p. R1953-R1961.

21. Valdes, G., et al, Distribution of angiotensin-(1-7)
and ACE2 in human placentas of normal and
pathological pregnancies. Placenta, 2006. 27(2-3): p.
200-207.

22.]Jing, Y., et al,, Potential influence of COVID-19/ACE2
on the female reproductive system. Molecular human
reproduction, 2020. 26(6): p. 367-373.

VE by o o)led o oe0

A3l 5l S gial gole Cand idgy oo 0diluS ol Ken 4 Kotlyar
Sy50 Y ooz 5l 0,00 #) Wil 5,55 SARSCOV-2 (5 ,les 4 Mie
650 G515 90 el (Jlo ol b Ukl 5 sjse ) g Lk

W,S olulis |y code S g &b inbes]

S Al
i3 Bl (v s il iyl Sigeel b a5 bl
2V A955 gy Sy (o0 S 4 03,5 oo apanslSlg Se S
Seigerel qle (FogIl czrge 503,5 y5ee @il cal 3l Wl 0 (53,15
ErSpiz il iz oyl sy 2 Sooll ol iz e 09l

S,las

10y g ST

DS oo S aalllae (pl )3 S8 sl Ghlew e 5l B
JLS e 065 Gl jlans Js¥Use S5 olKtylol sy S5
0b5 Olwylem @ sles gl ol a5 (oolad 5l el 1y Sis
ple o) olmjlen Jlo Colox b anlllas ol oo )liRlews )l
A all

S 4ol
al culo; cél,o b amgy oy 059 aileymee SlS Lo Cugn

R A O U NN VS
sy 32 45 ol sl liios gl o SRIO0060506F

Bl o,

Jbo b
el Gz anie )b ol

&l

1. Huang, C, et al,, Clinical features of patients infected
with 2019 novel coronavirus in Wuhan, China. The
lancet, 2020.395(10223): p. 497-506.
2. Akhigbe, R.E. and M.A. Hamed, Possible links between
COVID-19 and male fertility. Asian Pacific Journal of
Reproduction, 2020. 9(5): p. 211-214.
3. Aassve, A, et al,, The COVID-19 pandemic and human
fertility. Science, 2020. 369(6502): p. 370-371.
4. Aitken, RJ, COVID-19 and human spermatozoa—
Potential risks for infertility and sexual transmission?
Andrology, 2021.9(1): p. 48-52.
5. Guan, W.-j,, et al, Clinical characteristics of 2019
novel coronavirus infection in China. MedRxiv, 2020.
6. Kumari, K, et al, Pregnancy outcomes and vertical
transmission capability of SARS-CoV-2 infection among
asymptomatic females: A cross-sectional study in a
tertiary care rural hospital. Journal of Family Medicine
and Primary Care, 2021. 10(9): p. 3247-3251.

pole (S Glido alne



Sarem Journal of Medical Research

s 5 o )lo lbgl VAY

23. Chen, Y.-H, et al, Pneumonia and pregnancy
outcomes: a nationwide population-based study.
American journal of obstetrics and gynecology, 2012.
207(4): p. 288.e1-288. €7.

24. for the Prevention, W.G. and C. of Neonatal, Perinatal
and neonatal management plan for prevention and
control of 2019 novel coronavirus infection. Zhongguo
dang dai er ke za zhi= Chinese journal of contemporary
pediatrics, 2020. 22(2): p. 87-90.

25. Kotlyar, A, et al,, Vertical transmission of COVID-19:
a systematic review and meta-analysis. 2020.

26. Mor, G, P. Aldo, and A.B. Alvero, The unique
immunological and microbial aspects of pregnancy.
Nature Reviews Immunology, 2017. 17(8): p. 469-482.
27. Liu, H., et al,, Why are pregnant women susceptible
to COVID-19? An immunological viewpoint. Journal of
reproductive immunology, 2020. 139: p. 103122.

28. Lei, D., et al,, Clinical characteristics of COVID-19 in
pregnancy: analysis of nine cases. Chinese Journal of
Perinatal Medicine, 2020: p. 159-165.

29. Narkhede, H,, et al., Vertical Transmission of SARS-
CoV-2 to Newborns in COVID-19 Infected Mothers: A
Cross-sectional Study. Journal of South Asian Federation
of Obstetrics and Gynaecology, 2021. 13(4): p. 230-235.
30. Dong, L. et al, Possible vertical transmission of
SARS-CoV-2 from an infected mother to her newborn.
Jama, 2020. 323(18): p. 1846-1848.

31. Lamouroux, A, et al, Evidence for and against
vertical transmission for severe acute respiratory
syndrome coronavirus 2. American Journal of Obstetrics
and Gynecology, 2020.223(1): p. 91. e1-91. e4.

32. Schwartz, D.A., et al, Confirming vertical fetal
infection with coronavirus disease 2019: neonatal and
pathology criteria for early onset and transplacental
transmission of severe acute respiratory syndrome
coronavirus 2 from infected pregnant mothers. Archives
of pathology & laboratory medicine, 2020. 144(12): p.
1451-1456.

33. Zeng, L., et al, Neonatal early-onset infection with
SARS-CoV-2 in 33 neonates born to mothers with
COVID-19 in Wuhan, China. JAMA pediatrics, 2020.
174(7): p. 722-725.

34. Kotlyar, AM., et al, Vertical transmission of
coronavirus disease 2019: a systematic review and
meta-analysis. American journal of obstetrics and
gynecology, 2021. 224(1): p. 35-53. e3.

35. Vivanti, AJ., et al, Transplacental transmission of
SARS-CoV-2 infection. Nature communications, 2020.
11(1): p. 1-7.

Volume 6, Issue 3, Autumn 2021



