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Abstract

This study aimed to report a case of mild novel coronavirus disease (COVID-19) in a
pregnant woman with probable viremia, as reverse transcription-polymerase chain
reaction (RT-PCR) testing of endometrial and placental swabs for severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2) was positive. A 26-year-old multi-
gravida at 35 weeks 2 days of gestation, who had extensive thigh and abdominal
cellulitis, tested SARS-CoV-2 positive by RT-PCR performed on samples from the
endometrium and maternal side of the placenta. However, other samples (amniotic
fluid, fetal side of the placenta, umbilical cord, maternal vagina, and neonatal na-
sopharynx) tested negative for SARS-CoV-2. This is one of the rare reports of
probable SARS-CoV-2 viremia with the presence of SARS-CoV-2 in the en-
dometrium and placenta, but not leading to vertical transmission and neonatal in-
fection. Because knowledge about transplacental transmission and results is very
limited, we conclude that more RT-PCR tests on placental and cord blood samples

are needed in order to safely make definite conclusions.
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One other important and the possible issue is vertical transmis-
sion, but data is scarce. Angiotensin-converting enzyme 2 (ACE2) and

Since the novel coronavirus disease (COVID-19) outbreak, which is
caused by the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), became a pandemic, numerous papers have reported
pregnant women with both mild and severe COVID-19.>~* Although
early reports with limited numbers of patients showed that most
pregnant women with COVID-19 had mild disease,” increased hos-
pitalization rate (RR: 5.4), need for intensive care unit admission (RR:
1.5), and need for invasive mechanical ventilation (RR: 1.7) were
found in the study conducted by the Centers for Disease Control and
Prevention, which included 8209 pregnant women with COVID-19.”
Today, the effects of the disease on pregnancy are not completely
understood.

transmembrane serine protease 2 (TMPRSS2) are essential for the
fusion and entry of SARS-CoV-2 into host cells. Meanwhile, it was
shown that ACE2 and TMPRSS2 expressions are present and in-
crease from the first to the second trimester in maternal-fetal in-
terface cells and multiple fetal organs.’

Several case reports and series reported suspected cases of vertical
transmission by testing for SARS-CoV-2 using placenta, amniotic fluid,
maternal vaginal swab, neonatal cord blood, and neonatal nasophar-
yngeal and rectal swab samples or testing for specific neonatal

7-16

antibodies, whereas others could not."” %% Regardless of the con-

cerns about the quality of evidence, the optimal definition of vertical

|24

transmission was not clear. Recently, Blumberg et al.”" suggested a
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classification for SARS-CoV-2 vertical transmission as follows:
intrauterine transmission, intrapartum or early postnatal transmission,
and superficial exposure to SARS-CoV-2 or transient viremia.

Herein, we report a case of mild COVID-19 in a pregnant woman
with probable viremia, as reverse transcription-polymerase chain reac-
tion (RT-PCR) testing of endometrial and placental swabs for SARS-
CoV-2 were positive. Institutional review board approval was obtained

and patient information was obtained from medical records.

2 | CASE REPORT

A 26-year-old woman, Gravida 2 Para 1, at 35 weeks and 2 days of
gestation was transferred to our clinic on August 31, 2020, due to
abdominal pain and pruritus. She was morbidly obese, with a body
mass index of 37.47. She did not receive proper antenatal care due to
her fears about the COVID-19 outbreak. She reported that her first-
trimester aneuploidy screening test was within the normal risk limits,
but no second-trimester fetal ultrasound scan or oral glucose tolerance
test was performed. Her fasting and postprandial blood glucose levels
were normal, even though HbA1c was 6.2%. Her blood type was AB
Rh (=) and there was no history of Rh sensitization during her current
or previous pregnancies. She had a history of cough, malaise, and
fatigue, which started 5 days before admission, and worsened with
dyspnea and fever 1 day before admission. She had warm and reddish
abdominal lesions below the umbilicus and bilateral posterior thigh
pain, which had started 1 month prior. At admission, the temperature
was 36.1°C, blood pressure was 105/80 mmHg, pulse rate was 92/
min, respiratory rate was 20/min, and blood oxygen saturation was
98% in room air. She also had mild dyspnea and cough.

Obstetric examination revealed a macrosomic fetus (estimated
fetal weight was 3548 g, 37 2/7 gestational weeks' average, >97th
percentile) with normal levels of amniotic fluid. Nonstress test was
reactive, no uterine contraction was observed, and fetal movements
were normal.

An RT-PCR of SARS-CoV-2 RNA was performed on a nasophar-
yngeal swab via FLOQSwabs (COPAN Diagnostics Inc). The patient
tested positive for SARS-CoV-2 and was isolated into the COVID-19
ward. Laboratory findings showed elevated C-reactive protein
(97.4 mg/dl), procalcitonin (1.54 ng/ml), HbA1c (6.2%), aspartate ami-
notransferase (248 U/L), alanine aminotransferase (164 U/L), lactate
dehydrogenase (530U/L), b-dimer (4.02 ug/ml), activated partial
thromboplastin time (39.5s), and lymphopenia (0.5 x 10%). Detailed
laboratory findings during the follow-up are illustrated in Table 1.

Ultrasounds of the abdomen and superficial structures were
performed due to intrahepatic cholestasis of pregnancy and
cellulitis. No pathology was observed other than uncomplicated
abdominal and thigh cellulitis. Meropenem treatment was
initiated for cellulitis and a prophylactic dose of low molecular
weight heparin was added to the treatment to minimize the risk of
venous thromboembolism. No antiviral treatment was given
before delivery. Fasting and postprandial blood glucose levels

were normal during the follow-up.
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One day after admission, she had regular uterine contractions with
cervical effacement and dilatation of 1 cm. Emergency cesarean section
was performed with maximal caution and protection because she had a
history of previous cesarean birth. The patient wore a surgical mask
throughout the cesarean section. The amniotic fluid sample was obtained
via direct syringe aspiration before rupturing the amniotic membrane,
and a male newborn weighing 4040 g was delivered, with Apgar scores
of 7 and 8 at 1 and 5 min, respectively. The cord was clamped without
delay, and skin-to-skin contact was not permitted. Umbilical cord blood
samples were collected by direct syringe aspiration after delivery. The
fetal side of the placental swab was obtained from the amniotic surface
near the umbilical cord after clearing the maternal blood. The maternal
side of the placental swab was obtained inside of the nearest cotyledon
in the level of the umbilical cord. Endometrium inner surface swabs were
performed from all uterine walls and fundus. The placenta was sent to
the pathology department for a detailed microscopic examination. The
newborn was immediately transferred to the neonatal care unit and a
neonatal nasopharyngeal swab was obtained via FLOQSwabs at birth to
ascertain the possibility of intrauterine fetal infection, and other throat
swab samples were taken on the day of life 1 and on day of life 4. In
addition, samples of maternal vaginal secretions and breast milk were
obtained after delivery.

Amniotic fluid, maternal and fetal side of the placenta, umbilical
cord blood, vaginal secretion, and endometrium inner surface sam-
ples were obtained via FLOQSwabs (COPAN Diagnostics Inc) at the
time of delivery in the operating room. All samples placed in a UTM-
RT medium for viruses (COPAN) were sent to our microbiology la-
boratory in half an hour. Sample collection was performed by trained
physicians, transport to the laboratory was carried out at 4 C with
transport containers. Samples were stored at 4°C till testing (around
30 min). Sample collection, processing, and laboratory testing com-
plied with WHO guidance.?® Before nucleic acid purification, whole
cord blood was added to buffer ATL (Qiagen products, Germany) to a
final volume of 400 ul (200/200) for pretreatment of whole blood
samples according to the manufacturer's recommendations.
About 400 pl of all samples were added to EZ1 DSP Cards of the
Qiagen EZ1 Advanced XL system (Qiagen). All samples were ex-
tracted using the Qiagen EZ1 Advanced XL system (Qiagen) to au-
tomatically extract sample RNA. The detection of SARS-CoV-2 RNA
was performed with SARS-Cov-2-Double Gene RT-gPCR Amplifica-
tion Kit that targeted the ORF1ab and N genes of SARS-CoV-2 (Bio-
Speedy, Bioeksen). The lower detection limit (LoD) reported by the
Ministry of Health's General Directorate of Public Health was 200
genom/ml, analytical sensitivity and specificity were 99.4% and
99.0%, respectively. Real-time RT-gPCR was performed using Rotor-
Gene 5r Plex Real-Time PCR Systems (Qiagen). A cycle threshold
value (Ct-value) less than 38 was defined as a positive test result, and
a Ct-value of 38 or more was defined as a negative test result.

Samples from the endometrium and maternal side of the pla-
centa were positive for SARS-CoV-2, and Ct-values were both 27.
Real-time polymerase chain reaction results are shown in Figure 1.
Other samples (amniotic fluid, fetal side of the placenta, umbilical

cord, maternal vagina, and neonatal nasopharynx) were tested
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TABLE 1

WBC” (x10°)
Platelet (x10°)
Hemoglobin (g/dl)
Lymphocyte (x10%)
CRP” (mg/dl)
p-dimer (ug/ml)
Ferritin (ng/ml)
Fibrinogen (mg/dl)
Procalcitonin (ng/ml)
Troponin T (ng/ml)
Glucose (mg/dl)
HbA1c (%)

AST (U/L)

ALT® (U/L)
Creatinine (mg/dl)
BUN® (mg/dl)

Uric acid (mg/dl)
LDH' (U/L)

Total bilirubin (mg/dl)

Direct biluribin (mg/dl)

PT® (s)

INR

aPTT" (s)

Creatine kinase (U/L)
Blood gas analyze
pH

pCO, (mmHg)

pO, (mmHg)

BE (mmol/L)

HCO3; (mmHg)

White blood cell.
bC-reactive protein.

JOURNAL OF
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Laboratory findings at follow-up

08/31
8.4
154
104
0.5
97.4
4.02
121.7
362.0

0.005
75.0
6.2
248.0
134.0
0.8
21.0
6.9
530.0
0.92

9.13
1.01
39.5
56.0

7.45
22.3
80.8
-6.9
18.8

“Aspartate aminotransferase.

dAlanine aminotransferase.

°Blood urea nitrogen.

flLactate dehydrogenase.

&Protrombin time.

hActivated partial thromboplastin time.
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09/01
9.7
158
125
0.4
109.8
3.76
83.7
389.0
1.87
0.007
84.0

222.0
150.0
1.2
30.0
8.8
374.0
1.71

9.11
1.00
40.4
57.0

09/02
9.6
174
125
0.4
173.0
2.68
1233
341.0
49.39
0.007

114.0
95.0
1.4
29.0
8.8
477.0
1.27
1.10
9.34
1.03
32.0
199.0

09/04
9.3
265
11.4
0.5
201.6
3.71
129.0
567
24.05
0.007

21.0
60.0
0.9
26.0
9.5
320.0
0.55
0.42
9.33
1.03
37.7
125.0

09/06
7.5
303
104
0.5
131.6
3.60
267.9
602
3.81
0.003

46.0
23.0
0.5
19.0
34
265.0
0.40
0.30
8.35
0.99
34.7
43.0

09/09
3.9
424
10.2
0.5
335
6.85
162.6
445
0.79
0.004
90.0

38.0
38.0
04
18.0
2.6
312.0
0.36
0.20
9.14
1.01
32.9
53.0

09/25
7.5
340
131
0.9
2191

1.07

454

0.003

220

0.6

23.0

Reference range
3.6-10.2
152-348
12.5-16.3
1-3.2
0.00-5.00
0.00-0.50
13.0-150.0
193.0-412.0
0.00-0.05
0.00-0.03
70.0-110.0
4.0-5.9
0.0-32.0
0.0-33.0
0.0-1.2
14.0-50.0
2.4-5.70
135.0-241.0
0.0-1.2
0.00-0.04
8.4-10.6
0.93-1.17
23.9-33.20
0.0-170.0

7.35-7.45
32.0-48.0
83.0-108.0
-2.0to 2.0
22.0-28.0
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FIGURE 1 Real-time polymerase chain
reaction results
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Endometrium

Maternal side of placenta

reved

FIGURE 2 Chorionic villi showing normal features that are
compatible with the third trimester

negative for SARS-CoV-2. Histopathological examination of the
placenta showed neither inflammation nor vasculopathy (Figure 2).

After delivery, she was put on favipiravir treatment for 5 days.
The mild dyspnea and cough disappeared in 2 days and the blood
oxygen saturation remained normal (98%-99%). She was afebrile
with normal vital and puerperal signs for 8 days until discharge.
However, the abdominal cellulitis area tended to expand and CRP
levels increased to 232.1 mg/dl on postoperative day 2. Teicoplanin
was added to the meropenem therapy. Inflammatory markers and
liver enzymes gradually normalized (Table 1) and the cellulitis
resolved. A second SARS-CoV-2 RT-PCR test was positive on
September 9, 2020. She was discharged on postoperative day 8 and
advised to follow home quarantine rules. The third SARS-CoV-2
RT-PCR test was planned after 14 days and came out negative.

After the newborn was transferred to the neonatal intensive care
unit due to the transient tachypnea of the newborn, he was iso-
lated and nasal continuous positive airway pressure (NCPAP) was
used to reduce respiratory distress. He was successfully weaned from
NCPAP after 24 h and received free-flow oxygen therapy in an in-
cubator for three additional days. Breastfeeding was discouraged and
he was fed with formula. His blood type was B Rh (+), the Coombs
test was positive, and hyperbilirubinemia was detected, for which
intensive phototherapy and intravenous immunoglobulin treatment
were administered. Nasopharyngeal SARS-CoV-2 RNA RT-PCR test
on Day 1 of life and repeat test on Day 4 of life were all negative. The
newborn was discharged 10 days after birth.

3 | DISCUSSION

We report the case of a pregnant woman with mild COVID-19 and
possible SARS-CoV-2 viremia but not leading to vertical transmission
and neonatal infection.

Although uncommon, viremia could occur after the incubation
period; Wang et al.? found SARS-CoV-2 particles in 1% of blood
samples. SARS-CoV-2 spike glycoprotein along with viral entry pro-
teins ACE2 and TMPRSS2 were shown in the villous compartment of
the placentas of pregnant women with COVID-19.° These findings
could easily justify vertical transmission by the transplacental route,
but COVID-19 infection has not been detected in all neonates born
of infected pregnant women.

One study found elevated IgG and IgM antibodies in 2-h new-
borns, but neonatal throat swab was negative.’® Another study found
that 50% of newborns (3/6) had elevated IgM antibodies, but all
neonatal throat swabs were negative.’ It is already known that 1gG
transfer begins as early as 13 weeks of gestation and the rate of
transfer increases after the second trimester, but the IgM macro-
molecule unlikely crosses the placenta.?” Sensitivity and specificity of
SARS-CoV-2 IgM immunoassays were reported to be 48.1% and
100%, respectively; thus, the results should be interpreted cau-
tiously.”® Inflammation or injury could lead to a disruption in the
integrity of the maternal-fetal interface and leakage of maternal IgM
antibodies into the fetal circulation. On the other hand, Zamaniyan
et al.?’ found a positive result with neonatal throat swab and am-
niotic fluid sample in a preterm pregnant woman with severe COVID-
19. Another study reported a positive nasopharyngeal swab result in
a 16-h newborn with confirmation 48 h later.>

The transplacental transmission was highly suggested by Vivanti
et al.,” in their case of a pregnant woman with mild COVID-19 case,
as E and S genes of SARS-CoV-2 were found in maternal blood,
placenta, amniotic fluid, vaginal swab, neonatal blood, neonatal rectal
swab, and three repeated neonatal nasopharyngeal swab samples. In
a severe case of COVID-19, both maternal blood sample and neo-
natal throat, blood, and feces samples were positive.'® Patane et al.”
described two cases in which the mother, fetal side of the placenta,
and the neonates were positive for SARS-CoV-2 out of 22
cases. SARS-CoV-2 spike glycoprotein was detected in placentas in
which chronic intervillositis was shown along with placental macro-

phages, both in the intervillous and villous spaces. A similar case was
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reported by Kirstman et al.* in which the mother, both the fetal and
maternal sides of the placenta, and repeated neonatal nasophar-
yngeal tests were positive for SARS-CoV-2, and the placenta showed
multiple areas of histiocytic intervillositis and infarction. In an inter-
esting case of a woman with COVID-19 in the second trimester who
presented with severe hypertension, placental abruption, and an
abortion, placenta and umbilical cord blood were positive for SARS-
CoV-2 and the placenta showed intervillositis with SARS-CoV-2 spike
glycoprotein, which was predominantly detected in syncytiotropho-
blasts.'® Authors suggested that COVID-19 might have worsened the
placental dysfunction, leading to early-onset pre-eclampsia and pla-
cental abruption.

The placenta is the main barrier against viral infections, as it has
an organ-specific antiviral mechanism. Fused and periodically re-
generated syncytiotrophoblasts have no gap junctions and form a
tight physical barrier. Inmune defense systems are activated by the
type Il IFN signaling, autophagy triggering trophoblastic miRNAs, and
the NF-KB pathway. The core of the placental villi is enriched in
mesenchymal stem cells, which can differentiate into multiple cell
lineages (dNK cells, macrophages, T regulatory cells, and Hofbauer
cells) responsible for immunomodulation and anti-inflammation, thus
creating an immunomodulatory defense.*° Altogether, placental
functions could protect the fetus; however, there may be cases
where the placenta per se is insufficient. The defense layer formed by
the syncytiotrophoblasts may be deficient in the first and early sec-
ond trimesters due to improper lining or in late pregnancy, when
syncytium formation starts to decline.®’ In addition, maternal sys-
temic disorders or inflammatory and vascular changes could cause
hypoxic or immune injury in the placenta, which further disrupts the
placental integrity.*?

The relationship between viral load and disease severity, mor-
tality, comorbidities (congestive heart failure, diabetes, and chronic
kidney disease), and increasing age has been shown in adults.®>***
However, the relationship between SARS-CoV-2 viral load and ver-
tical transmission is not fully understood. Demirjian et al.’® suggested
that high pulmonary viral load might increase maternal viremia and
facilitate vertical transmission, as they detected SARS-CoV-2 in
neonatal blood, neonatal upper respiratory tract, and feces in a case
of a pregnant woman with severe COVID-19 who required extra-
corporeal membrane oxygenation support. Therefore, the placental
viral load might be an important factor that must be addressed.
Placental viral load was much higher than maternal upper respiratory
tract, vaginal, blood, and amniotic fluid viral load in a woman in late
pregnancy with COVID-19 and suspected SARS-CoV-2 vertical
transmission.”

We detected SARS-CoV-2 in the endometrium and maternal
side of the placenta in a preterm pregnant woman with mild COVID-
19. There was no vertical transmission. Samples from the fetal side
of the placenta and amniotic fluid, neonatal cord blood, neonatal
nasopharynx, and breast milk samples were all negative. Other
studies found similar findings along with our study. Hsu et al.'®
reported placental SARS-CoV-2 with placental vasculopathy in a
term pregnant woman with mild COVID-19 without vertical

transmission. Ferraiolo et al.>® found positive placental swab for
SARS-CoV-2 in a term pregnant woman with asymptomatic COVID-
19. Another study found SARS-CoV-2 RNA in placental or mem-
brane swabs in 3 out of 11 placentas without any evidence of
vertical transmission and neonatal infection.'?

Even though we did not show viremia in maternal blood, we
hypothesize that while being rare, maternal viremia might lead to
placental infection in some circumstances, which could facilitate the
placental dysfunction mentioned earlier. When the physical and im-
munological barrier function of the placenta is disrupted, congenital
infections could occur. However, there are still important un-
answered questions. Firstly, which pregnant population is susceptible
to viremia and placental infection; secondly, is COVID-19 severity
and/or viral load related to vertical transmission, and finally, why do
all placental infections not always result in congenital or neonatal
infections.

Our report has some limitations. Although contamination is un-
likely, as all other swabs except endometrium and maternal side of
the placenta, were negative for SARS-CoV-2 and we had multiple
samples of SARS-CoV-2 from multiple different sites to avoid false
positivity of the RT-PCR assay, swabs were not repeated except for
maternal and neonatal nasopharynx. Immunostaining is not available
for SARS-CoV-2 in our Pathology Department; therefore, we could
not identify the SARS-CoV-2 gene targets that most of the studies
reported. Nevertheless, this is one of the rare reports of probable
viremia and placental infection of SARS-CoV-2. More evidence on
placental SARS-CoV-2 RNA increases fears about congenital infec-
tions, that its effects would be in a spectrum between maternal im-
mune activation-related neonatal disorders and congenital anomalies
or syndromes. Further investigations that focus on the short- and
long-term effects of SARS-CoV-2 infection on neonates in different

trimesters of pregnancy are needed.

CONFLICT OF INTERESTS
The authors declare that there are no conflict of interests.

AUTHOR CONTRIBUTIONS

Yesim Akdemir and Demet Haciseyitoglu were responsible for the
organization and coordination of the trial. Yesim Akdemir was the
chief investigator and was responsible for the data analysis. Cumhur
Aydemir, Burak Bahadir, and Guven Celebi developed the trial design.
All authors contributed to the writing of the final manuscript.

ORCID

Yesim Akdemir & https://orcid.org/0000-0002-8574-5065

REFERENCES

1. Breslin N, Baptiste C, Gyamfi-Bannerman C, et al. COVID-19 in-
fection among asymptomatic and symptomatic pregnant women:
two weeks of confirmed presentations to an affiliated pair of New
York City hospitals. Am J Obstet Gynecol MFM. 2020;2(2):100118.

2. Knight M, Bunch K, Vousden N, et al. Characteristics and outcomes
of pregnant women admitted to hospital with confirmed SARS-CoV-
2 infection in UK: national population based cohort study. UK


https://orcid.org/0000-0002-8574-5065

AKDEMIR ET AL.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Obstetric Surveillance System SARS-CoV-2 Infection in Pregnancy
Collaborative Group. BMJ. 2020;369:m2107.

Khoury R, Bernstein PS, Debolt C, et al. Characteristics and out-
comes of 241 births to women with severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) Infection at five New York City
medical centers. Obstet Gynecol. 2020;136(2):273-282.

Collin J, Bystrom E, Carnahan A, Ahrne M. Public health agency of
Sweden's brief report: pregnant and postpartum women with severe
acute respiratory syndrome coronavirus 2 infection in intensive care
in Sweden. Acta Obstet Gynecol Scand. 2020;99(7):819-822. https://
doi.org/10.1111/a0gs.13901

Ellington S, Strid P, Tong VT, et al. Characteristics of women of
reproductive age with laboratory-confirmed SARS-CoV-2 infection
by pregnancy status - United States, January 22-June 7, 2020. Morb
Mortal Wkly Rep. 2020;2669(25):769-775.

Li M, Chen L, Zhang J, Xiong C, Li X. The SARS-CoV-2 receptor
ACE2 expression of maternal-fetal interface and fetal organs by
single-cell transcriptome study. PLOS One. 2020;15(4):e0230295.
Vivanti AJ, Vauloup-Fellous C, Prevot S, et al. Transplacental trans-
mission of SARS-CoV-2 infection. Nat Commun. 2020;11(1):3572.
Taglauer E, Benarroch Y, Rop K, et al. Consistent localization of
SARS-CoV-2 spike glycoprotein and ACE2 over TMPRSS2 pre-
dominance in placental villi of 15 COVID-19 positive maternal-fetal
dyads. Placenta. 2020;100:69-74.

Patané L, Morotti D, Giunta MR, et al. Vertical transmission of
coronavirus disease 2019: severe acute respiratory syndrome cor-
onavirus 2 RNA on the fetal side of the placenta in pregnancies with
coronavirus disease 2019-positive mothers and neonates at birth.
Am J Obstet Gynecol MFM. 2020;2(3):100145.

Demirjian A, Singh C, Tebruegge M, et al. Probable vertical trans-
mission of SARS-CoV-2 infection. Pediatr Infect Dis J. 2020;39(9):
e257-e260.

Kirtsman M, Diambomba Y, Poutanen SM, et al. Probable congenital
SARS-CoV-2 infection in a neonate born to a woman with active
SARS-CoV-2 infection. CMAJ. 2020;192(24):E647-E650.

Penfield CA, Brubaker SG, Limaye MA, et al. Detection of severe
acute respiratory syndrome coronavirus 2 in placental and fetal
membrane samples. Am J Obstet Gynecol MFM. 2020;2(3):100133.
Hsu AL, Guan M, Johannesen E, et al. Placental SARS-CoV-2 in a
pregnant woman with mild COVID-19 disease. J Med Virol. 2020;93:
1038-1044. https://doi.org/10.1002/jmv.26386

Zeng H, Xu C, Fan J, et al. Antibodies in infants born to mothers with
COVID-19 pneumonia. J Am Med Assoc. 2020;323:1848-1849.
Dong L, Tian J, He S, et al. Possible vertical transmission of SARS-
CoV-2 from an infected mother to her newborn. J Am Med Assoc.
2020;323:1846-1848.

Hosier H, Farhadian SF, Morotti RA, et al. SARS-CoV-2 infection of
the placenta. J Clin Invest. 2020;130(9):4947-4953.

Chen H, Guo J, Wang C, et al. Clinical characteristics and in-
trauterine vertical transmission potential of COVID-19 infection in
nine pregnant women: a retrospective review of medical records.
Lancet. 2020;395(10226):809-815.

Lv Y, Gu B, Chen Y, et al. No intrauterine vertical transmission in
pregnancy with COVID-19: a case report. J Infect Chemother.
2020;26.

Lu D, Sang L, Du S, Li T, Chang Y, Yang XA. Asymptomatic COVID-19
infection in late pregnancy indicated no vertical transmission. J Med
Virol. 2020;92:1660-1664. https://doi.org/10.1002/jmv.25927

Duan W, Xiang G, Yi M, Bao L, Shi YJ. Unlikely SARS-CoV-2 vertical
transmission from mother to child: a case report. Infect Public Health.
2020;13(5):818-820.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

6793
MEDICAL VIROLOGY — YV I LEY—‘—

Tang J, Song W, Xu H, Wang N. No evidence for vertical transmis-
sion of SARS-CoV-2 in two neonates with mothers infected in the
second trimester. Infect Dis. 2020;52(12):913-916.

Rubio Lorente AM, Pola Guillén M, Lépez Jimenez, Moreno-Cid
Garcia-Suelto M, Rodriguez Rodriguez E, Pascual Pedrefio A. Study
of amniotic fluid in pregnant women infected with SARS-CoV-2 in
first and second trimester. Is there evidence of vertical transmission?
J Matern Fetal Neonatal Med. 2020:1-3.

Liu W, Wang J, Li W, Zhou Z, Liu S, Rong Z. Clinical characteristics of
19 neonates born to mothers with COVID-19. Front Med. 2020;
14(02):193-198.

Blumberg DA, Underwood MA, Hedriana HL, Lakshminrusimha S.
Vertical transmission of SARS-CoV-2: what is the optimal definition?
Am J Perinatol. 2020;37(8):769-772.

WHO Laboratory Testing for 2019 Novel Coronavirus (2019-
nCoV) in Suspected Human Cases. Interim Guidance. January 17,
2020. https://www.who.int/publications-detail/laboratory-
testing-for-2019-novel-coronavirus-in-suspected-human-cases-
20200117

Wang W, Xu Y, Gao R, et al. Detection of SARS-CoV-2 in different
types of clinical specimens. J Am Med Assoc. 2020;323(18):1843
-1844.

Palmeira P, Quinello C, Silveira-Lessa AL, Augusta Zago C. IgG pla-
cental transfer in healthy and pathological pregnancies. Clin Dev
Immunol. 2012;2012:985646.

Jin'Y, Wang M, Zuo Z, et al. Diagnostic value and dynamic variance
of serum antibody in coronavirus disease 2019. Int J Infect Dis. 2020;
94:49-52.

Zamaniyan M, Ebadi A, Aghajanpoor Mir S, Rahmani Z, Haghshenas M,
Azizi S. Preterm delivery in pregnant woman with critical COVID-19
pneumonia and vertical transmission. Prenat Diagn. 2020;40:1759-1761.
https://doi.org/10.1002/pd.5713

Kreis NN, Ritter A, Louwen F, Yuan J. A message from the human
placenta: structural and immunomodulatory defense against SARS-
CoV-2. Cells. 2020;9(8):1777.

Jones CJP, Harris LK, Whittingham J, Aplin JD, Mayhew TM. A re-
appraisal of the morphophenotype and basal lamina coverage of
cytotrophoblasts in human term placenta. Placenta. 2008;29(2):215
-219.

Heerema-McKenney A. Defense and infection of the human pla-
centa. APMIS. 2018;126(7):570-588.

Westblade LF, Brar G, Pinheiro LC. SARS-CoV-2 viral load predicts
mortality in patients with and without cancer who are hospitalized
with COVID-19. Cancer Cell. 2020;38:661-671. https://doi.org/10.
1016/j.ccell.2020.09.007

Zheng S, Fan J, Yu F. Viral load dynamics and disease severity in
patients infected with SARS-CoV-2 in Zhejiang province, China,
January-March 2020: retrospective cohort study. BMJ. 2020;369:
m1443.

Ferraiolo A, Barra F, Kratochwila C, et al. Report of positive placental
swabs for SARS-CoV-2 in an asymptomatic pregnant woman with
COVID-19. Medicina. 2020;56(6):306.

How to cite this article: Akdemir Y, Haciseyitoglu D, Celebi G,
et al. Probable viremia and positive placental swabs for SARS-
CoV-2 in a preterm pregnant woman with mild COVID-19. J Med
Virol. 2021;93:6788-6793. https://doi.org/10.1002/jmv.27202


https://doi.org/10.1111/aogs.13901
https://doi.org/10.1111/aogs.13901
https://doi.org/10.1002/jmv.26386
https://doi.org/10.1002/jmv.25927
https://www.who.int/publications
https://www.who.int/publications
https://www.who.int/publications
https://doi.org/10.1002/pd.5713
https://doi.org/10.1016/j.ccell.2020.09.007
https://doi.org/10.1016/j.ccell.2020.09.007
https://doi.org/10.1002/jmv.27202



