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Abstract

We report a case of SARS-CoV-2 vertical transmission through the placenta in a neonate whose mother had non-M3 acute myeloid
leukemia (AML) that was complicated with Covid-19 in the last trimester. Viral load in nasopharyngeal swabs from mother and
neonate were high. Real-time PCR of the fetal side of the placenta was positive for SARS-CoV-2, which makes it possible to consider
this case as a congenital case of SARS-CoV-2 infection that is transmitted through vertical transmission.
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1. Introduction

SARS-CoV-2 infection is the first pandemic and the most
challenging global concern of the current century. One
of the most controversial debates is severe acute respira-
tory syndrome Coronavirus-2 (SARS-CoV-2) vertical trans-
mission in pregnancy. Although its main transmission
route is through droplets, other ways of transmission are
just hypotheses (1-4). There are some case reports about
its perinatal transmission, but it is not clear whether, in
those cases, the transmission was vertical or through ex-
posure to an infected environment (such as labor or oper-
ation room), infected caregivers, and infected secretions
of mother or contact with family members (5). There is
still a challenge about how the virus is transmitted dur-
ing pregnancy from mother to the fetus (1). To have a clear
definition for cases of probable perinatal SARS-CoV-2 trans-
mission, a new type of classification is mentioned upon
which congenital infection is definitely considered when
the virus is found in the samples, which are obtained from
unruptured and clean amniotic fluid or neonatal blood im-
mediately after birth (6, 7). Collecting all of these sam-
ples, including placenta, amniotic fluid, cord blood, and
pharyngeal swab, uninterruptedly after birth and in the

first hours of life with sterile methods, reduces the risk of
sample contamination and confirms congenital infection
(8). In cases with positive placental findings, if amniotic
fluid and neonatal blood have not been tested or have been
reported negative in terms of SARS-CoV-2 Real-time poly-
merase chain reaction (RT-PCR), it should be classified only
as “probable” congenital SARS-CoV-2 infection (5, 7). Up to
now, there are not many papers that address the issue of
Coronavirus disease 2019 (Covid-19) vertical transmission
definitely. The results are not consistent even in these lim-
ited studies.

2. Case Presentation

A 30- year- old, gravid 1, para 0, abortion 0, woman was
hospitalized in the obstetric ward of our center on May 13,
2020. She was a primiparous woman (23+6 weeks of gesta-
tion). Her complaint was palpitation and lethargy, which
was started a month before this visit, and she linked these
symptoms to her pregnancy. Also, her routine laboratory
check-up tests for pregnancy revealed pancytopenia: (WBC
= 2.9 x 1000/mm3, Lymphocyte = 35%, Hb = 6.6 g/dL, RBC =
2.1 Mill/mm3, Plt = 7 x1000/mm3). Four days later, and in
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fetal color-doppler echocardiography, a 24-week female fe-
tus was seen. Her major cardiac structures were normal,
and the only finding was fetal tachycardia (175/min) that
raised gynecologist concerns about fetal distress and ma-
ternal etiologies of the fetal tachycardia. She underwent
bone marrow aspiration and biopsy (BMA/BX), which re-
vealed non-M3 acute myeloid leukemia (AML) (Figure 1). Af-
ter After considering a new case of AML, she was advised
to think about the termination of pregnancy. Despite be-
ing aware of the risks that threatened her life and even
that of the fetus, she did not agree with terminating the
pregnancy or even starting the chemotherapy. During her
admission, she encountered several problems such as pe-
rianal abscess and several cellulitis as well as gestational
diabetes mellitus, which was eventually managed by in-
sulin administration. After getting some antibiotics for
her abscess and receiving excessive amounts of packed cell
and platelet, she was discharged with her consent with-
out getting any chemotherapy. Knowing that she did not
follow the basic principles of personal protection and her
attendance in high-risk places, she returned to our hos-
pital about three weeks later with severe respiratory dis-
tress. Her pancytopenia got worsened. She received large
amounts of blood product. Her LDH was elevated, and her
lung CT-Scan showed findings compatible with Covid-19 in-
fection (Figure 2). Her serologic tests (IgG and IgM antibod-
ies against covid-19) were negative, which may be as a result
of leukemia, but Her RT-PCR on the nasopharyngeal swab
sample was positive with high viral load. While still insist-
ing on not receiving chemotherapy, multi-drug treatment
for Covid-19 infection was started for her using infliximab,
Beta-Interferon, Hydrocortisone, and sofosbuvir. She was
intubated the day before delivery because of her severe res-
piratory distress and abnormal arterial blood gas (ABG) re-
sults. After delivery, chemotherapy was started with Adri-
amycin and Cytosar. Two days after delivery, she expired.

On July 6, 2020 and following a hypertension crisis in
the mother, an emergent cesarean section was performed.
After general anesthesia, she underwent cesarean section,
with unruptured amniotic fluid membrane, and while the
isolation protocols were fully implemented, a girl was
born at 31 weeks of gestational age. Her birth weight was
1,440 g, and her head circumference was 27.5 cm, both
appropriate for gestational age, between 10th and 50th
percentile on Fenton growth curve. Her first minute Ap-
gar score was 1, after resuscitation steps according to the
current neonatal resuscitation program, her Apgar score
reached 7 in the fifth minute of her life. After receiving
continuous positive airway pressure, her Apgar reached
8 in the tenth minute of her life. Delayed cord clamp-
ing and skin to skin contact was not performed. Within
minutes of placental expulsion, a sample of placental tis-
sue from the fetal side was taken immediately after de-
livery, using an aseptic technique and sterile equipment.

The sample was transferred to the laboratory in viral trans-
port media. The neonate was transferred to the NICU ward
in an isolated room with negative pressure. All personal
protection guidelines were performed for the nursing sys-
tem and treatment staff. Cord blood gas analysis was nor-
mal. Because of mild to moderate subcostal retraction and
tachypnea she needed supplementary oxygen with hood
and blender using inspired oxygen fraction titrated grad-
ually up to 30%.

The first nasopharyngeal swab sample was collected af-
ter the baby was cleaned at the first 24 hours of her life.
The second nasopharyngeal swab sample was collected on
the third day of life. RT-PCR on both nasopharyngeal swab
samples was positive with a high viral load similar to her
mother (Figure 3 and Table 1). Nasopharyngeal swab and
placental samples were examined for coronavirus RT-PCR.
The swabs and tissue samples were placed in viral trans-
port medium or sterile saline and stored at 4 - 8°C until
they were sent to the laboratory to be processed within 4-12
hours of collection. RNA was extracted from the cell cul-
ture supernatants, and one-step TaqMan RT-PCR was per-
formed in duplicate.

Her first CRP, CBC, and other laboratory data were all
normal with no lymphopenia. She had some borderline
blood sugar tests that were corrected by receiving dex-
trose water serum solution. She had elevated LDH levels
up to 932 U/ml, SGOT, and SGPT were in the normal range.
Her brain, abdominopelvic sonography, and echocardiog-
raphy were normal. On the second day of her life, repet-
itive episodes of apnea had occurred. Because of mild hy-
potonia, she underwent a lumbar puncture, which showed
a normal pattern. Cerebrospinal fluid (CSF) was negative
for SARS-CoV2, bacteria, fungi, and HSV 1 and 2. Her sep-
sis work-up did not reveal any abnormal results, and her
blood, CSF, and urine culture were negative. Her serologic
findings (IgG and IgM antibodies against covid-19) were
negative on the fifth day of life. Serologic tests were re-
peated two weeks later, which showed negative results.
During the admission, her need for supplementary oxy-
gen was gradually tapered and episodes of feeding intol-
erance, which were defined as necrotizing enterocolitis
(NEC), were managed uneventfully using traditional an-
tibiotics without any special treatment for Covid-19. She
only received azithromycin because of her prolonged need
for supplementary oxygen and conjunctivitis. Her weight
gain and head circumference growth pattern were both
normal, and her prematurity care follow up, including
retinopathy of prematurity (ROP) examination, were in
progress (Figure 4).

2.1. Special Neonatal Aspects

In addition to routine prematurity care, her vaccina-
tion is also important. Moreover, her mother received
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Figure 1. Some blasts are seen in bone marrow aspiration smear and bone marrow tissue with 100% cellularity, occupied sheets of mononuclear young cells with fewer
recognizable myeloid cells and plasma cells. In IHC stains, over 50% of marrow cells are positive for CD34, CD 117, and MPO.

infliximab for Covid-19 treatment. Infliximab is an anti-
TNF-α monoclonal antibody it is mostly used for the treat-
ment of autoimmune diseases, and recently also as an
immunomodulatory treatment of Covid-19. Its clearance
half-life is 9.5 days, and it has placental transfer in the
third trimester. The BCG vaccine contains a live attenuated
form of Mycobacterium bovis. Various studies demonstrate
that neonates whose mothers are being treated with in-
fliximab or other biologic therapies, especially in the last
trimester of pregnancy may have problems showing nor-
mal immunologic response to attenuated live vaccines. It
is recommended to postpone all live vaccines until the in-
fant is at least seven months old (9).

3. Discussion

There are not many reports on placental Covid-19 in-
volvement up to now.

In March 2020, researchers in Paris reported a male
neonate at 35-week of gestational age, born to a mother
with Covid-19. RT-PCR of the placenta was positive. Mother
was discharged in good condition six days after delivery,
but suddenly after three days, his symptoms began with
agitation, opisthotonus, increased muscular tone, and
poor feeding. Like our case report, CSF was negative for
SARS-CoV-2. Symptoms improved over three days. The sam-
ples obtained from the placenta showed higher viral load
than those of amniotic fluid or blood samples obtained
from the mother or her neonate. Ultimately, nasopharyn-
geal samples from the neonate showed higher viral load in

Arch Pediatr Infect Dis. 2021; 9(2):e108582. 3
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Table 1. Summarized Virology and Serology Results

Sample Data PCR Results IgG and IgM Antibodies Against Covid-19

Mother

Nasopharyngeal Positive IgG Negative

IgM Negative

Neonate

Nasopharyngeal a Positive IgM e Negative

Nasopharyngeal b Positive IgG e Negative

Nasopharyngeal c Negative IgM f Negative

Nasopharyngeal d Negative IgG f Negative

CSF Negative

Placenta Positive

aNasopharyngeal refers to neonatal swab sample on the first day of her life.
bNasopharyngeal refers to neonatal swab sample on the third day of her life.
cNasopharyngeal refers to neonatal swab sample in the third week of her life.
dNasopharyngeal refers to neonatal swab sample in the fourth week of her life.
eIgM and IgG refer to neonatal serologic findings on the fifth day of her life.
f IgM and IgG refer to neonatal serologic findings after two weeks.

Figure 2. Maternal lung CT-Scan with multiple peripheral and severe periboron-
chovascular ground glass opacities in both lungs are seen, which is accompanied
by hypervascularity and vascular dilatation in both sides in central and lower lobes,
which could be in favor of viral pneumonia, including covid-19 infection.

RT-PCR curves on the 3rd and 18th day of life than that of
the initial day of her life. Of note, during this period of
time, the neonate was kept in full isolation condition in
a negative pressure room (5). This case, just like our case
report, was also one of the first cases of placental involve-
ment, which can be used to prove vertical transmission.

There is another case report in which placental tissue
PCR was positive for Covid-19, but by definition, it should be
considered probable congenital infection hence the cord
had not been tested. Mother had familial neutropenia,
with a history of recurrent and repeated bacterial infec-
tion. She also had gestational diabetes mellitus. All of her

infections were resolved with antibiotic treatment. The pa-
tient had fever, myalgia, inappetence, weariness, and dry
cough. Her nasopharyngeal swab test with RT-PCR was
positive for SARS-CoV-2. Placental swabs (both maternal
and fetal sides) were also positive. Nasopharyngeal swabs,
which were obtained from the neonate and after washing
the neonate thoroughly, were positive for SARS-CoV-2 on
the day of birth, day 2, and day 7. Before taking the sam-
ples, the neonate did not have any contact with his mother.
The neonate was neutropenic and had mild hypothermia,
intermittent hypoglycemia, and episodes of feeding intol-
erance, just like our case. Routine antibiotic treatment
started empirically. This case, just like ours, represented a
case of probable congenital SARS-CoV-2 infection in a new-
born baby (7).

A miscarriage case was evaluated at Lausanne Univer-
sity Hospital. She was a 28-year-old woman at 19 weeks of
her gestation. Her symptoms were fever, myalgia, weari-
ness, dysphagia, diarrhea, and dry cough. A nasopharyn-
geal swab sample showed a positive result for SARS-CoV-
2. Two days later, her uterine contractions started, her
fever was resistant, and there was no amelioration seen in
her condition. A stillborn infant was delivered vaginally.
Placenta was positive for SARS-CoV-2. Other samples, in-
cluding the mother’s blood, urine, and vaginal discharge,
were negative for SARS-CoV-2, except for the nasopharyn-
geal swab, which was positive. Having negative results for
other swab tests, it is improbable to attribute the placental
tissue positive result in delivery time or sampling contam-
ination for SARS-CoV-2. No other reason was found for fetal
death (10). In another study among 32 pregnant women,
three placental samples had positive PCR results. All three
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Figure 3. Real-time polymerase chain reaction results related to the fetal side of placental tissue. The curve marked as 2 is related to fetal side of placenta, as shown this
curve is above the threshold, indicated by a continuous straight red line, which its pattern is similar to the positive control curve marked as 1, which is a SARS-CoV-2 culture
supernatant.

positive samples were obtained from mothers who had se-
vere Covid-19 during delivery. In women with severe to
critical COVID-19 at the time of delivery, just like our case
report. The neonates showed no clinical signs of vertical
transmission (11). If the contact happened during delivery,
more time would be needed for the virus to go through
an incubation period before tests demonstrated positive
results. Hence, nasopharyngeal tests soon after birth may
not be an optimal way to assess the vertical route of trans-
mission. So it may take longer for tests to disclose positive
PCR (11, 12).

There are some other ways to prove that SARS-CoV-2
may be transmitted vertically if IgM antibodies were found
in blood drawn from neonates early after birth (1). It is im-
portant to remind that antibody tests have not been thor-
oughly assessed for sensitivity and specificity (8, 13). There
are also other studies that have addressed the issue of ver-
tical transmission of Covid-19, but in most of them, no evi-
dence was found for intrauterine transmission of the virus,
and the majority of neonates born to mothers who were in-
fected with SARS-CoV-2 were negative according to PCR test

(9, 14-17).

3.1. Limitations

Timely and clean sampling from not contaminated
amniotic fluid and cord blood is an important challenge.
An accurate transfer process in appropriate media from
sampling site to the laboratory is crucial. In this study, we
did not collect cord blood, amniotic fluid, and amniotic
membrane samples, which are critical to proving vertical
transmission definitely.
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