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Abstract

Description of transplacental passage of specific SARS‐CoV‐2 IgG from mothers

who contracted natural infection to their newborns. Retrospective cohort analysis

including pregnant women diagnosed with SARS‐CoV‐2 and their newborns both

tested for SARS‐CoV‐2 specific IgG and IgM with antibody titration at delivery.

Nasopharyngeal swab were taken from both mothers and neonates, and tested for

SARS‐CoV‐2 using polymerase chain reaction (PCR). IgM and IgG were analyzed in

maternal and neonatal serum of 143 mother−infant dyads. 86% of women with a

positive SARS‐CoV‐2 PCR >14 days before delivery developed specific IgG and 84%

of their infants showed transplacental passage of IgG. Pregnant women infected

with SARS‐CoV‐2 achieve antibody seroconversion following the kinetics described

in the general population, and transplacental transfer of IgG specific antibodies

occurs. No conclusion can be drawn on passive immunity efficacy or duration.
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1 | INTRODUCTION

Although the pathogen SARS‐CoV‐2 is highly contagious, neonates

born to women with asymptomatic or symptomatic COVID‐19 are

rarely infected by the virus.1 A recent systematic review including a

total of 47 studies describing 1188 SARS‐CoV‐2 positive pregnant

women and 985 neonates reported the rate of neonatal infection to

be as low as 0.3%.2

Vertical transmission of SARS‐CoV‐2 can occur via different

routes: the virus might be transmitted to the fetus through the
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placenta,3 or via vaginal fluids during delivery.4 In the latter case,

SARS‐CoV‐2 might enter the neonatal nasopharynx during vaginal

delivery and potentially trigger neonatal infection when vaginal and

rectal swabs of the mothers contain the virus. However, the

systematic review published by Walker et al.5 including data of 655

women and 666 neonates demonstrated that the rate of neonatal

infection was no greater when the baby was born vaginally.

Passive immunity might play a key role in protecting

newborns of SARS‐CoV‐2 positive mothers from the infection,

similarly to what happens for other infections such as pertussis.6

Several authors have recently demonstrated the passage of

SARS‐CoV‐2 specific antibodies from vaccinated mothers to their

offspring7 showing that the rate of antibody transfer to the

neonate was as high as 100%.8 Only a few studies have

investigated the passage of maternal antibodies to the fe-

tuses9–16 during natural infection. The data published on this

topic describe transplacental IgG passage in a high proportion

(almost 90%) of neonates born from SARS‐CoV‐2 infected

mothers.17,18

We analyzed the SARS‐CoV‐2 antibody profile in the infected

mothers and their offspring in the largest cohort to our knowledge

aiming to investigate passive immunization during SARS‐CoV‐2

natural infection.

2 | METHODS

A retrospective cohort analysis of mothers with a SARS‐CoV‐2

positive polymerase chain reaction (PCR) on nasopharyngeal swab

(NPS) during pregnancy or at delivery and their newborns was

conducted at Santo Stefano Hospital in Prato, Italy, from March 2020

to January 2022. The study was approved by the local Ethical

Committee and informed consent was obtained from study

participants.

SARS‐CoV‐2 PCR on NPS were performed as universal screening

testing on admission to the delivery unit19 and in women presenting

COVID‐19 symptoms.

All positive SARS‐CoV‐2 pregnant women and their newborns

were tested for SARS‐CoV‐2 Spike‐specific IgG and IgM (Access

SARS‐CoV‐2 IgG/IgM; Beckman Coulter) with antibody titration at

delivery. The offspring also underwent PCR on NPS at Day 1 of life,

to ascertain the presence/absence of SARS‐CoV‐2 infection.

All NPS were analyzed using STARMag Universal Cartridge kit

(Seegene) for RNA extraction and Allplex SARS CoV‐2 Assay kit

(Seegene) for PCR.

Maternal and neonatal data were extracted from electronic

medical records. Data extracted included maternal age, type of

delivery (vaginal or cesarean section), gestational age at delivery,

presence/absence of SARS‐CoV‐2 infection symptoms, and their

entity (mild—flu‐like symptoms, moderate—decreased oxygen satura-

tion and positive imaging, severe—need of intensive care),20 interval

between SARS‐CoV‐2 positive PCR and delivery, maternal and

newborns serologic status, and neonatal PCR.

A previously published case reported from the same hospital,

which demonstrated SARS‐CoV‐2 neonatal passive immunity, was

included.16

Data were analyzed with descriptive statistics. Quantitative

variables were expressed in number and percentages. Mean and

standard deviation and medians and ranges (minimum−maximum

values) were reported for normally and non‐normally distributed

data, respectively.

3 | RESULTS

A total of 269 SARS CoV2 positive pregnant women delivered at

Santo Stefano Hospital in Prato, Italy, from March 2020 to January

2022. One hundred forty‐three mother−infant dyads with complete

data on Spike‐specific antibodies of IgM and IgG isotypes in maternal

and neonatal serum were analyzed. One hundred twenty‐six dyads

were excluded for incomplete data.

The characteristics of the population studied are reported in

Table 1.

Dividing the sample according to the interval between maternal

PCR testing and delivery, 13 out of 143 women were found to be

SARS‐CoV‐2 PCR positive at delivery (group 1), 85 cases 1−7 days

before the delivery (group 2), 23 cases 8−14 days (group 3), and 22

TABLE 1 Maternal demographic and clinical characteristics

Mothers (n = 143)

Age (years), median (range) 33 (20−43)

Type of delivery

− Caesarean section 42

− Vaginal delivery 101

Days of SARS‐CoV‐2 infection before
delivery median (range)

4 (0−195)

Asymptomatic 107

Symptomatic

− Mild 14

− Moderate 19

− Severe 3

Gestational age at delivery (weeks),
mean (SD)

39 (±11 days)

Interval between maternal PCR testing
and delivery

At delivery: 13 women

1−7 days before delivery:
85 women

8−14 days before delivery:

23 women

>14 days before delivery:
22 women

Abbreviations: PCR, polymerase chain reaction; SD, standard deviation.

2 | MARCHI ET AL.



cases (group 4) more than 14 days before giving birth (maximum 195

days before delivery).

With regard to IgG, in group 1, 3 women (23%) had developed

IgG antibodies and 2 newborns (66%) had positive IgG, in group 2, 27

women (31%) had developed IgG antibodies and 22 newborns (81%)

had positive IgG, in group 3, 14 women (60%) had developed IgG

antibodies and 8 newborns (57%) had positive IgG, finally in group 4,

19 women (86%) had developed IgG antibodies and 16 newborns

(84%) had positive IgG. As the interval between maternal SARS‐CoV‐

2 PCR positivity and the delivery increased, the rates of maternal IgG

seropositivity also raised (Table 2a).

Five neonates were found to be IgG positive although they were

born to IgG negative mothers (1 in the first, second, and third group

respectively, and 2 in the fourth) (Table 2b).

As far as IgM is concerned, in group 1, 2 women (15%) had

developed IgM antibodies, in group 2, 11 women (13%) had

developed IgM antibodies, in group 3, 7 women (30%) had developed

IgM antibodies, finally in group 4, 5 women (22%) showed IgM

antibodies (Table 2a).

Two newborns had positive IgM antibodies, the first was IgG

negative and IgM positive, with a negative PCR and was born to an

IgG and IgM negative mother, who was found to be SARS‐CoV‐2

positive at delivery; the second was both IgG and IgM positive, had a

negative PCR and was born to an IgG and IgM positive mother who

was diagnosed with symptomatic (fever and dyspnea) COVID‐19 14

days before delivery (Table 2b).

As far as PCR neonatal testing is concerned, 10 offspring

had positive SARS‐CoV‐2 PCR with low viral load at Day 1 of life.

Eight were IgG and IgM negative and 2 were IgG positive and

IgM negative. They were all born at term, 7 vaginally and 2 by

C‐section. The median interval between diagnosis of maternal

infection and delivery was 4 days (min 0−max 14). Seven

mothers were IgG and IgM negative and 3 were IgG positive

and IgM negative. All newborns were retested 24−48 h later,

9 of them resulted SARS‐CoV‐2 negative and 1 was confirmed to

be SARS‐CoV‐2 positive (IgG and IgM negative, born vaginally

TABLE 2a Time of maternal infection and evidence of
SARS‐CoV‐2 Spike‐specific antibodies in maternal serum

Time of infection
(first positive PCR)

No of
cases
(143)

Maternal
serum: IgG

Maternal
serum: IgM

Group 1 At delivery 13 Pos: 3 Pos:2

Neg: 10 Neg: 11

Group 2 1−7 days
before delivery

85 Pos: 27 Pos: 11

Neg: 58 Neg: 74

Group 3 8−14 days

before delivery

23 Pos: 14 Pos: 7

Neg: 9 Neg: 16

Group 4 >14 days
before delivery

22 Pos: 19 Pos: 5

Neg: 3 Neg: 17

Abbreviations: Neg, negative; Pos, postive.

TABLE 2b Time of maternal infection and evidence of SARS‐CoV‐2 Spike‐specific antibodies in neonatal serum

Time of infection (first positive PCR) No of cases (143) Neonatal serum: IgG Neonatal serum: IgM

Group 1 At delivery 13 Pos: 3 Mothers IgG+: 2 Pos: 1 Mother IgM+: 0

Mothers IgG−: 1 Mother IgM−: 1

Neg: 10 Mothers IgG+: 1 Neg: 12 Mothers IgM+: 2

Mothers IgM−: 9 Mothers IgM−: 10

Group 2 1−7 days before delivery 85 Pos: 23 Mothers IgG+: 22 Pos: 0

Mothers IgG−: 1

Neg: 62 Mothers IgG+: 5 Neg: 85 Mothers IgM+: 11

Mothers IgG−: 57 Mothers IgM−: 74

Group 3 8−14 days before delivery 23 Pos: 9 Mothers IgG+: 8 Pos: 1 Mothers IgM+: 1

Mothers IgG−: 1 Mothers IgM−: 0

Neg: 14 Mothers IgG+: 6 Neg: 22 Mothers IgM+: 6

Mothers IgG−: 8 Mothers IgM−: 16

Group 4 >14 days before delivery 22 Pos: 18 Mothers IgG+: 16 Pos: 0

Mothers IgG−: 2

Neg: 4 Mothers IgG+: 3 Neg: 22 Mothers IgM+: 5

Mothers IgM−: 1 Mothers IgM−: 17

Abbreviations: Neg, negative; Pos, postive.
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from a seronegative asymptomatic mother with positive

PCR 2 days before delivery). No newborn showed COVID‐19

symptoms.

Table 3 shows the sample divided according to Spike‐specific IgG

and IgM. IgG and IgM were both negative in 72 mothers (50%), 68 of

their infants (94%) resulted IgG and IgM negative. Eight mothers (6%)

tested IgM positive and IgG negative, 6 of their newborns (75%) were

IgG and IgM negative. In 17 cases (12%), maternal IgG and IgM were

both positive, among their infants, 11 (65%) were IgG positive and

IgM negative. Forty‐six mothers (32%) resulted IgG positive and IgM

negative, 36 of their newborns (78%) were found to be IgG positive

and IgM negative (Table 3).

4 | DISCUSSION

This study included the largest cohort which has evaluated passive

immunity in SARS‐CoV‐2 positive pregnant women to our

knowledge.

Only a few studies, mainly case reports and case series, have

investigated the transplacental passage of SARS‐CoV‐2 specific

antibodies in women who have contracted natural infection.

Dong et al.12 and Zeng et al.14 first studied the serology of

mother−infant dyad in COVID‐19, showing the presence of IgG in

6 newborns of SARS‐CoV‐2 IgG positive women. Fenizia et al.9

reported 31 SARS‐CoV‐2 pregnant patients, showing that 63% of

the mothers were IgG and 32% IgM positive, respectively, with

regard to the newborns, 40% were IgG positive. Milbak et al.17

studied maternal antibodies in 28 SARS‐CoV‐2 positive women

showing seroconversion in 90% women from 16 days or more

after confirmed infection, with regard to umbilical cord blood

samples, antibodies were detected in 94% cord blood samples of

pregnancies where the woman was seropositive and delivered

from day 26 after infection. Flannery et al.18 detected IgG/IgM

SARS‐CoV2 antibodies in 83 pregnant women, IgG were detected

in cord blood of 72/83 newborns (87%).

In our analysis, the population was divided into four subgroups

according to the interval between SARS‐CoV‐2 infection diagnosis

and delivery (and serology collection), showing that rates of maternal

IgG seropositivity raised as the interval between maternal infection

and the delivery increased. This result is in agreement with previously

published data on immunological response in SARS‐CoV‐2 infection,

that demonstrated that specific full immunological response is

produced in 7−14 days.21

We found that transplacental transfer of IgG was higher in

neonates born to mothers with SARS‐CoV‐2 infection older than

14 days before delivery. This is in line with what previously reported

in the paper by Milbak et al.,17 showing that the longer the interval

between infection and delivery, the higher the rate of maternal

seroconversion and of antibody transfer to newborns.

IgM specific antibodies were detected in 2 newborns, none of

them had positive PCR for SARS‐CoV‐2 at birth. These findings are in

contrast with recognized immunological knowledge, considering that

IgM is not usually transferred from mother to fetus because of its

larger macromolecular structure. A possible explanation could be the

vascular damage associated with SARS‐CoV‐2, thus the ischemic

injury to the placenta could allow the transfer of IgM to the fetus, a

mechanism already proposed by Zeng et al.14 Alternatively, IgM could

have been produced by the newborn if the virus crossed the placenta,

thus representing possible cases of vertical transmission, although

the newborns had a negative PCR and were asymptomatic at birth.

Fenizia et al.9 reported one IgM positive newborn, since in this case

the placenta was positive for viral genome and the neonate had a

positive PCR on NPS, they considered it suggestive of vertical

transmission, despite the newborn didn't show any symptom of

COVID‐19. Unfortunately in our cohort placental swab were not

collected. Anal swab might have been an alternative way to detect

the infection in case of transplacental passage of the virus,

unfortunately anal swabs were not analyzed in our study as well.

IgG positive newborns from IgG negative mothers might

represent cases of vertical transmission as well, although always

with negative PCR. Another possible explanation of this finding might

TABLE 3 Maternal and neonatal
serum SARS‐CoV‐2 Spike‐specific
antibodies

Maternal serum, Spike‐specific
antibodies (n = 143)

Neonatal serum, Spike‐specific
antibodies (n = 143)

IgG negative, IgM negative (n = 72) IgG negative, IgM negative (n = 68)

IgG positive, IgM negative (n = 3)

IgG negative, IgM positive (n = 1)

IgG negative, IgM positive (n = 8) IgG negative, IgM negative (n = 6)

IgG positive, IgM negative (n = 2)

IgG positive, IgM positive (n = 17) IgG positive, IgM negative (n = 11)

IgG negative, IgM negative (n = 5)

IgG positive, IgM positive (n = 1)

IgG positive, IgM negative (n = 46) IgG positive, IgM negative (n = 36)

IgG negative, IgM negative (n = 10)
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be that IgG waned from the mother in cases of early infection in

pregnancy, while still present in neonatal blood after transplacental

passage. IgG positive newborns from IgG negative mothers were,

however, also present in the subgroups with recently diagnosed

SARS‐CoV‐2 infection. IgG negative neonates from IgG positive

mothers might be related to failure of the passage of antibodies with

the mechanism proposed by Atyeo et al.22 and Timi et al.,23 who

postulated that SARS‐CoV‐2‐specific antibody placental transfer is

significantly reduced and cord titers and functional activity were

lower than in maternal plasma in third‐trimester infection due to

placental damage.

Several studies are currently available regarding the trans-

placental passage of specific SARS‐CoV‐2 antibodies in vacci-

nated mothers. Trostle et al.24 reported that specific IgG were

present in 100% of the 36 pregnant women included in the study.

Similar percentages were also reported by Zdanowski et al.8 A

systematic review conducted by Falsaperla et al.25 including 7

studies for a total of 351 women showed that 95.2% of maternal

sera were positive to anti‐SARS‐CoV‐2 antibodies as well as 85%

of umbilical cord blood samples. Fu et al.26 showed similar data

and demonstrated increasing placental transfer ratios in cord

blood associated with increasing time from the first vaccine dose

to delivery, suggesting there might be an optimal timing of

vaccination in pregnancy to confer passive immunity to the

newborn. Kashani‐Ligumsky et al.27 also reported this phenome-

non: they compared the SARS‐CoV2 serology of cord blood of

vaccinated mothers and of women who contracted natural

infections, showing higher antibody titers among women who

had received the vaccine. The reason for reduced rates of

seroconversion and antibody transplacental passage in natural

infection with respect to vaccination is yet to be ascertained.

With regard to the 10 asymptomatic neonates found positive at

PCR on NPS immediately after birth, only one of these newborns was

found positive at PCR on confirmatory NPS. This neonate might

represent a possible case of vertical transmission (vaginal birth from a

seronegative mother with positive PCR 2 days before delivery, with

neither IgG nor IgM detected in the newborn). A possible explanation

of the 9 negative result at the confirmatory NPS might be that the

low amount of viral RNA had entered the nasopharynx without

triggering neonatal infection, passive immunity might have contrib-

uted since 2 neonates were IgG positive.

5 | CONCLUSIONS

Our data underline that pregnant women positive for SARS‐CoV2

achieve antibody seroconversion following the kinetics described

in the general population. Transplacental transfer of IgG specific

antibodies occurs and specific SARS‐CoV‐2 IgG are demonstrated

in neonates born from affected pregnant women. This is the

largest cohort reporting passive immunity in newborns after

natural maternal infection with the novel coronavirus, SARS‐CoV‐

2, to our knowledge.

Further studies are needed to analyze how long infants maintain

IgG acquired from the mothers and the efficacy in protection from

the infection both after natural infection and maternal vaccination.

AUTHOR CONTRIBUTIONS

Conceptualization: Anna Franca Cavaliere, Gianluca Straface, Pier

Luigi Vasarri, Ismaele Fusco, Fabrizio Signore, Gianluca Straface,

and Monica Gardelli. Data curation: Laura Marchi, Annalisa Vidiri,

Emanuele Arturo Fera, Marta Pallottini, Federica Perelli, Tamara

Brunelli, Paolo Dal Poggetto, and Elena Martelli. Writing−original draft

preparation: Laura Marchi, Annalisa Vidiri, Emanuele Arturo Fera, and

Marta Pallottini. Writing−review and editing: Anna Franca Cavaliere,

Laura Marchi, and Federica Perelli. All authors have read and agreed

to the published version of the manuscript.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available on

request from the corresponding author. The data are not publicly

available due to privacy or ethical restrictions.

ETHICS STATEMENT

The study was approved by the local Ethical Committee (51‐21 PO)

and informed consent was obtained by study participants.

REFERENCES

1. Dumitriu D, Emeruwa UN, Hanft E, et al. Outcomes of neonates
born to mothers with severe acute respiratory syndrome
coronavirus 2 infection at a large medical center in New York City.

JAMA Pediatr. 2021;175(2):157‐167. doi:10.1001/jamapediatrics.
2020.4298

2. Jeganathan K, Paul AB. Vertical transmission of SARS‐CoV‐2: a
systematic review. Obstet Med. 2022;15(2):91‐98. doi:10.1177/

1753495X211038157
3. Boyce TG, Chako EM, Mascola MA. Case report: fatal COVID‐19 in a

neonate after probable late intrauterine transmission. J Neonatal

Perinatal Med. 2022;1‐5. doi:10.3233/NPM-221002
4. Carosso A, Cosma S, Borella F. Pre‐labor anorectal swab for SARS‐

CoV‐2 in COVID‐19 pregnant patients: is it time to think about it?

Eur J Obstet Gynecol Reprod Biol. 2020;249:98‐99. doi:10.1016/j.
ejogrb.2020.04.023

5. Walker KF, O'donoghue K, Grace N, et al. Maternal transmission of

SARS‐COV‐2 to the neonate, and possible routes for such
transmission: a systematic review and critical analysis. BJOG.
2020;127(11):1324‐1336. doi:10.1111/1471-0528.16362

6. Cavaliere AF, Zaami S, Pallottini M, et al. Flu and Tdap maternal
immunization hesitancy in times of COVID‐19: an Italian survey on
multiethnic sample. Vaccines. 2021;9(10):1107. doi:10.3390/
vaccines9101107

7. Collier AY, McMahan K, Yu J, et al. Immunogenicity of COVID‐19
mRNA vaccines in pregnant and lactating women. JAMA.
2021;325(23):2370‐2380. doi:10.1001/jama.2021.7563

8. Zdanowski W, Wa'sniewski T. Evaluation of SARS‐CoV‐2
spike protein antibody titers in cord blood after COVID‐19
vaccination during pregnancy in polish healthcare workers:
preliminary results. Vaccines. 2021;9:675. doi:10.3390/vaccines
9060675

MARCHI ET AL. | 5

https://doi.org/10.1001/jamapediatrics.2020.4298
https://doi.org/10.1001/jamapediatrics.2020.4298
https://doi.org/10.1177/1753495X211038157
https://doi.org/10.1177/1753495X211038157
https://doi.org/10.3233/NPM-221002
https://doi.org/10.1016/j.ejogrb.2020.04.023
https://doi.org/10.1016/j.ejogrb.2020.04.023
https://doi.org/10.1111/1471-0528.16362
https://doi.org/10.3390/vaccines9101107
https://doi.org/10.3390/vaccines9101107
https://doi.org/10.1001/jama.2021.7563
https://doi.org/10.3390/vaccines9060675
https://doi.org/10.3390/vaccines9060675


9. Fenizia C, Biasin M, Cetin I, et al. Analysis of SARS‐CoV‐2 vertical
transmission during pregnancy. Nat Commun. 2020;11(1):5128.
doi:10.1038/s41467-020-18933-4

10. Hascoët JM, Jellimann JM, Hartard C, et al. Case series of COVID‐19
asymptomatic newborns with possible intrapartum transmission of
SARS‐CoV‐2. Front Pediatr. 2020;8:568979. doi:10.3389/fped.
2020.568979

11. Toner LE, Gelber SE, Pena JA, et al. A case report to assess passive
immunity in a COVID positive pregnant patient. Am J Perinatol.

2020;37(12):1280‐1282. doi:10.1055/s-0040-1715643.
12. Dong L, Tian J, He S, et al. Possible vertical transmission of SARS‐

CoV‐2 from an infected mother to her newborn. JAMA.
2020;323(18):1846‐1848. doi:10.1001/jama.2020.4621

13. Alzamora MC, Paredes T, Caceres D, Webb CM, Valdez LM,

La Rosa M. Severe COVID‐19 during pregnancy and possible
vertical transmission. Am J Perinatol. 2020;37(8):861‐865. doi:10.
1055/s-0040-1710050

14. Zeng H, Xu C, Fan J, et al. Antibodies in infants born to mothers with
COVID‐19 pneumonia. JAMA. 2020;323(18):1848‐1849. doi:10.

1001/jama.2020.4861
15. Xiong X, Wei H, Zhang Z, et al. Vaginal delivery report of a healthy

neonate born to a convalescent mother with COVID‐19. J Med Virol.
2020;92(9):1657‐1659. doi:10.1002/jmv.25857

16. Cavaliere AF, Marchi L, Aquilini D, Brunelli T, Vasarri PL. Passive
immunity in newborn from SARS‐CoV‐2‐infected mother. J Med

Virol. 2021;93(3):1810‐1813. doi:10.1002/jmv.26609
17. Milbak J, Holten VMF, Axelsson PB, et al. A prospective cohort

study of confirmed severe acute respiratory syndrome coronavirus 2

(SARS‐CoV‐2) infection during pregnancy evaluating SARS‐CoV‐2
antibodies in maternal and umbilical cord blood and SARS‐CoV‐2 in
vaginal swabs. Acta Obstet Gynecol Scand. 2021;100(12):2268‐2277.
doi:10.1111/aogs.14274

18. Flannery DD, Gouma S, Dhudasia MB, et al. Assessment of maternal

and neonatal cord blood SARS‐CoV‐2 antibodies and placental
transfer ratios. JAMA Pediatr. 2021;175(6):594‐600. doi:10.1001/
jamapediatrics.2021.0038

19. Cavaliere AF, Carabaneanu AI, Perelli F, et al. Universal screening for
SARS‐CoV‐2 in pregnant women admitted for delivery: how to

manage antibody testing. J Matern Fetal Neonatal Med. 2020;28:1‐2.
doi:10.1080/14767058.2020.1793317

20. CDC. Clinical spectrum of SARS‐CoV‐2 infection. 2021. https://www.
covid19treatmentguidelines.nih.gov/overview/clinical-spectrum/

21. Long QX, Liu BZ, Deng HJ, et al. Antibody responses to SARS‐CoV‐2
in patients with COVID‐19. Nat Med. 2020;26:845‐848.

22. Atyeo C, Pullen KM, Bordt EA, et al. Compromised SARS‐CoV‐2
specific placental antibody transfer. Cell. 2021;184:628‐642.

23. Timi P, Kellerhals SE, Joseph NT. Placental injury and antibody

transfer following COVID‐19 disease in pregnancy. J Infect Dis.
2022. Published online June 29, 2022. doi:10.1093/infdis/
jiac270

24. Trostle ME, Aguero‐Rosenfeld ME, Roman AS, Lighter JL. High
antibody levels in cord blood from pregnant women vaccinated

against COVID‐19. Am J Obstet Gynecol MFM. 2021;3:100481.
25. Falsaperla R, Leone G, Familiari M, Ruggieri M. COVID‐19

vaccination in pregnant and lactating women: a systematic review.
Expert Rev Vaccines. 2021;20(12):1619‐1628. doi:10.1080/
14760584.2021.1986390

26. Fu W, Sivajohan B, McClymont E, et al. Systematic review of the
safety, immunogenicity, and effectiveness of COVID19 vaccines in
pregnant and lactating individuals and their infants. Int J Gynaecol

Obstet. 2022;156(3):406‐417. doi:10.1002/ijgo.14008
27. Kashani‐LigumskyLopian L, Cohen R, Lopian M, Cohen R, et al. Titers

of SARS CoV‐2 antibodies in cord blood of neonates whose mothers
contracted SARS CoV‐2 (COVID‐19) during pregnancy and in those
whose mothers were vaccinated with mRNA to SARS CoV‐2 during
pregnancy. J Perinatol. 2021;41(11):2621‐2624. doi:10.1038/

s41372-021-01216-1

How to cite this article: Marchi L, Vidiri A, Fera EA, et al.

SARS‐CoV‐2 IgG “heritage” in newborn: a credit of maternal

natural infection. J Med Virol. 2022;1‐6.

doi:10.1002/jmv.28133

6 | MARCHI ET AL.

https://doi.org/10.1038/s41467-020-18933-4
https://doi.org/10.3389/fped.2020.568979
https://doi.org/10.3389/fped.2020.568979
https://doi.org/10.1055/s-0040-1715643
https://doi.org/10.1001/jama.2020.4621
https://doi.org/10.1055/s-0040-1710050
https://doi.org/10.1055/s-0040-1710050
https://doi.org/10.1001/jama.2020.4861
https://doi.org/10.1001/jama.2020.4861
https://doi.org/10.1002/jmv.25857
https://doi.org/10.1002/jmv.26609
https://doi.org/10.1111/aogs.14274
https://doi.org/10.1001/jamapediatrics.2021.0038
https://doi.org/10.1001/jamapediatrics.2021.0038
https://doi.org/10.1080/14767058.2020.1793317
https://www.covid19treatmentguidelines.nih.gov/overview/clinical-spectrum/
https://www.covid19treatmentguidelines.nih.gov/overview/clinical-spectrum/
https://doi.org/10.1093/infdis/jiac270
https://doi.org/10.1093/infdis/jiac270
https://doi.org/10.1080/14760584.2021.1986390
https://doi.org/10.1080/14760584.2021.1986390
https://doi.org/10.1002/ijgo.14008
https://doi.org/10.1038/s41372-021-01216-1
https://doi.org/10.1038/s41372-021-01216-1
https://doi.org/10.1002/jmv.28133



