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Abstract 
The disease caused by the SARS-CoV-2 virus has spread very rapidly through-
out the world, causing various clinical manifestations and affecting several or-
gans and systems. However, the possibility of vertical transmission of COVID- 
19 in symptomatic pregnant women has been questioned. The aim of this 
work was to report cases of possible vertical transmission in pregnant women 
affected by the SARS-CoV-2 virus, as well as its clinical repercussions on the 
newborn. In this paper, we conducted a cross-sectional retrospective study by 
analyzing medical records of pregnant women admitted at the military hos-
pital, Rio de Janeiro, Brazil, diagnosed with COVID-19 and who had positive 
newborns. To evaluate epidemiological data, clinical manifestations, and la-
boratory and histopathological changes were related to this vertical transmis-
sion. Only six newborns tested were positive for COVID-19. The mothers had 
no respiratory symptoms, and the gestational age was at term, except for one 
newborn born prematurely due to detection of pleural effusion. Three neo-
nates had respiratory symptoms, requiring ventilatory support. None of the 
mothers or newborns died. During the pandemic, possible vertical transmis-
sion cases of infected pregnant women in the third trimester of pregnancy 
were observed. According to the case reports published in the literature, they 
illustrate phenotypes of neonatal involvement with varied clinical manifesta-
tions and severity; however, further scientific studies are needed to prove the 
effective vertical transmission of SARS-COV-2 in positive pregnant women. 
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1. Introduction 

Since February 2020, Brazil has been affected by a pandemic caused by the 
SARS-COV-2 virus, a predominantly respiratory transmission virus of the co-
ronavirus family [1]. However, since then, other forms of transmission have 
been questioned, and there have been studies evidencing vertical transmission of 
this virus as well as the possibility of disease in the neonate [2] [3] [4].  

The possibility of vertical transmission by COVID-19 has been a significant 
concern in symptomatic pregnant women [5] [6] [7] [8]. Previous studies pointed 
to those coronaviruses can affect severe adverse pregnancy outcomes [9]. How-
ever, some studies show that there appears to be minimal or no risk of vertical 
transmission to infants in maternal patients who tested are positive for COVID- 
19 during the third trimester of pregnancy [10]-[15].  

In contrast, there are studies reporting prematurity in newborns as a signifi-
cant adverse factor in addition to cases of symptomatic newborns in mothers 
positive for this virus [16] [17] [18]. Recently, an adverse case of SARS-CoV-2 
infection associated with inflammatory response and pericardial effusion, re-
sulting in a premature delivery was observed [19].  

Some evidences demonstrate the ability of Sars-CoV-2 infection in newborns 
through vertical transmission [20] [21]. Then, the objective of this study was to 
seek possible cases of neonates born infected with SARS-CoV-2 immediately af-
ter delivery.  

This work is a retrospective review of medical records of all newborns who 
tested were positive for COVID-19 by performing a nasopharyngeal swab for 
Sars-CoV-2. Immediately after birth, signs, symptoms and the existence of ad-
verse factors that may be related to this disease were assessed. 

2. Methods 

The research project was approved by the Institutional Review Board of Hospital 
Naval Marcílio Dias (HNMD), number 32382820.3.0000.5256. 

This study was a retrospective review of medical records of pregnant women 
who tested positive for COVID-19 and were admitted for delivery at military 
hospital, located in Rio de Janeiro city, Brazil, from May 26, 2020 to February 28, 
2021. The study design was based on previous research [10].  

All pregnant women underwent a serological rapid test (Lepu Technology, 
China) to detect antibodies against SARS-CoV-2 at the time of admission. CO- 
VID-19 positive mothers had their newborns were screened with RT-PCR test, 
from a nasopharyngeal swab collected immediately post-delivery. 

Clinical data, histopathological analysis of placental biopsies and laboratory 
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tests of COVID-19 positive neonates and their mothers were assessed.  
The evaluation consists of removing genetic material (RNA) from nasopha-

ryngeal swabs and amniotic fluid. There was also extraction of genetic material 
from the pericardial fluid in one of the reported cases. The Maxwell® RSC in-
strument and Maxwell® 16 Viral Total Nucleic Acid Purification Kit were used, 
according to the manufacturer’s instructions (Promega). Viral RNA amplifica-
tion assay was performed using GoTaq Probe kit (Promega/IDT). The presence 
of SARS-CoV-2 and human endogenous RNase P genes was detected by RT- 
PCR using the CDC protocol.  

3. Results 

All pregnant admitted in the hospital are tested with rapid SARS-CoV-2 antigen 
and antibody before hospital admission. Among 922 parturient women, 57 were 
detected as positive for IgM and/or rapid antigen test, suggesting an active co-
ronavirus infection at the time of admission, and all were in the third trimester 
of pregnancy. However, none of the pregnant women were symptomatic. Fif-
ty-seven newborns have undergone a nasopharyngeal swab for SARS-COV-2; 
among these, 6 (10.5%) were positive for COVID-19 (Table 1).  

Most pregnant had previous comorbidities or acquired some gestational risk 
factor during pregnancy, except for the pregnant “4”. Four to six pregnant had 
previous comorbidities such as arterial hypertension, diabetes, or hypothyroid-
ism. Pregnant “2” had a history of syphilis with inadequate treatment, and the 
neonate was VLDR reagent for syphilis. Due to these risk factors, all newborns 
were born by urgent cesarean (Table 1). 

All pregnant women were in the third trimester of gestation. The range of 
gestational age of the newborns was 38 to 40 weeks, except for only one case. 
The gestational age was 33 weeks (case 4), considered premature with many 
complications post-birth. 

Three newborns had symptoms soon after birth, two cases being respiratory 
symptoms and one cardiovascular case symptom. They needed ventilatory sup-
port, requiring hospitalization in the neonatal ICU for monitoring, in addition 
to clinical and hemodynamic management, and they had a good clinical evolu-
tion and were discharged from the hospital. 

No women presented any postpartum complications, except for case 4, hospi-
talized four days after delivery due to endometritis and treated with intravenous 
antibiotics. 

Laboratory tests analysis of four neonates up to 24 hours after birth were rea-
lized (Supplementary Table). There is a range of acceptable parameters for 
newborns, especially in the first 24 hours of life, which was not truly relevant in 
this clinical case. In case 3, where the neonate had sepsis, the number of leuko-
cytes was altered. The D-dimer values measured in newborns in the first 24 
hours of life were altered in three out of four neonates, which could show the 
presence of an inflammatory process. 
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Table 1. Clinical parameters of mother and neonates with COVID-19. 

Maternal data case 1 case 2 case 3 case 4 case 5 case 6 

Maternal age (year) 32 22 25 27 26 30 

ABO system and  
Rh factor 

A+ O+ O+ O+ O+ O+ 

Serological for 
SARS-CoV-2       

IgM Positive Positive Positive Positive NA Positive 

IgG Negative Positive Positive Positive NA Negative 

Comorbidity  
record 

Arterial  
hypertension 

Syphilis  
(inadequate 
treatment) 

Hypothyroidism, 
DHEG, Asthma, 

obesity 
None 

Diabetes, 
DHEG, Obesity 

Hypothyroidism 

Medication  
management 

None None 
Puran T4,  

Methyldopa 
None 

Insulin,  
Methyldopa 

Puran T4 

Neonate data 
      

Gestational age 38 weeks 2 days 40 weeks 3 days 39 weeks 33 weeks 4 days 38 weeks 2 days 40 weeks 3 days 

ABO system  
and Rh factor 

A+ O+ A+ O+ A+ B+ 

Apgar 8/9 9/9 8/9 7/9 7/8 7/9 

Birth weight (g) 3835 3550 3700 2400 3145 3595 

Serological for 
SARS-COV-2       

IgM Negative Negative Negative Negative NA NA 

IgG Negative Positive Negative Positive NA NA 

Neonate symptoms Asymptomatic Asymptomatic 
Respiratory  

distress, Sepsis 

Pericardial  
effusion, 
late-onset  

neotanal sepsis 

Asymptomatic 
Respiratory 

distress 

Medication management None 
Crystalline  
penicillin 

None Antibiotics None None 

Respiratory support None None CPAP1 VPP2, CPAP None VPP 

Outcome Discharge Discharge Discharge Discharge Discharge Discharge 

Note: 1Continuous positive airway pressure; 2Positive Pressure ventilation. 
 

After delivery, four placentas of six pregnant women were histopathologically 
analyzed (Table 2). The analysis showed circulatory alterations in the maternal 
portion. Mild to moderate fibrin deposits were observed in the deciduous and 
subchorionic portion, in addition to the presence of thrombi and necrotic areas. 
Spots of hemorrhage and calcification in the intervillous spaces were also ob-
served. 
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Table 2. Placetal histopathological analysis of COVID-19 positive women. 

Method of 
delivery 

case 1 case 2 case 3 case 4 case 5 case 6 

Cesarean Cesarean Cesarean Cesarean Cesarean Cesarean 

Placental  
histopathology 

Circulatory changes 
are moderate and 
suggest maternal 
vascular alteration. 
In the intervillous 
space, thrombi,  
hemorrhage,  
calcification and a 
light/moderate  
fibrin deposit are 
observed. Deciduous 
and subchorionic 
region with mod-
erate fibrin deposit 
and presence of 
thrombi. 

Presence of 
circulatory 
changes:  
retroplacental 
thrombus and 
fibrinoid  
necrosis in the 
wall of  
deciduous 
vessels. 

Presence of  
an area  
corresponding 
to old infarction, 
suggesting  
maternal  
vascular  
alteration.  
In the  
intervillous 
space, fibrin, 
foci of  
calcification  
and hemorrhage 
are noted, as 
well as moderate 
deposition of 
fibrin of the  
de decidua. 

Placenta of  
increased size for 
gestational age. 
Vascular changes 
are mild and  
nonspecific. In the 
intervillous space 
there are foci of 
calcification and 
hemorrhage. The 
deciduous has a 
slight deposition of 
fibrin and fibrinoid 
necrosis in the wall 
of some vessels. 

NA NA 

4. Discussion 

The risks of coronavirus infection in pregnancy, as well as in the newborn, re-
main limited. There are studies reporting prematurity as the major cause of co-
ronavirus-related interference in pregnant women. However, it has been noted 
that there are reported cases of symptomatic and RT-PCR positive newborns for 
SARS-CoV-2 showing vertical transmission [22]. 

Three newborns (50%) showed clinical symptoms, two with early respiratory 
distress and need for ventilatory support and one with a cardiovascular symptom 
with pericardial effusion [19]. Other clinical diagnoses were excluded through 
prenatal serologies panels.  

This work sought to analyze the incidence of positive cases of pregnant wom-
en and newborns and possible vertical transmission. In agreement with the lite-
rature, cases of newborns with RT-PCR positive for SARS-Cov-2 are rare [20] 
[23] [24]. From May 2020 through March 2021, only six newborns were diag-
nosed with COVID-19. 

According to Alzamora and collaborators (2020) [7], most pregnant women 
pass through infection with SARS-CoV-2 with no interferences at childbirth, an 
asymptomatic picture, or a mild picture. Few cases of pregnant women with se-
vere acute respiratory syndrome caused by COVID-19 have been reported in the 
literature. Most cases of SARS-CoV-2 positive mothers had mild pictures of the 
disease or are asymptomatic [6] [25] [26].  

In this study, besides one severe case where the fetus presented pleural effu-
sion, requiring an emergency premature childbirth, the other pregnancies lasted 
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until the third month, despite being in the acute phase of the infection at the 
time of childbirth. Evidence shows that pregnant women infected with SARS- 
CoV-2 in the second trimester are at greater risk for complications such as mis-
carriage, fetal growth restriction, and preeclampsia [27]. It was also observed 
that the pregnant women reported in this cohort were respiratory asymptomatic. 
This corroborates with previously reported cases that symptomatic pregnant 
women for COVID-19 have a higher rate of preterm births than asymptomatic 
pregnant women [28].  

All cases of newborns highlighted in this study were from cesarean childbirth. 
Possible routes of transmission through placenta, cord blood, amniotic fluid, 
and vaginal secretion generate concerns about neonate infection [29]. Because 
some papers discuss the recommendation of choosing cesarean childbirth as a 
protective measure against transmission of the infectious agent to the newborn. 
These recommendations are widely applied in cases of maternal Herpes, Hepati-
tis, and HIV infection [30]. However, there is no consistent evidence to guaran-
tee that cesarean childbirth can prevent vertical transmission [31]. CAI and col-
leagues (2021) [29] found no relevance to choosing cesarean childbirth as a 
guarantee of preventing vertical transmission of the SARS-CoV-2 virus.  

Infection caused by the new coronavirus can have several complications, and 
D-dimer’s level can be a predictor of their severity, giving a poor prognosis with 
high values [32]. In addition, altered values can provide a picture of dissemi-
nated vascular coagulation in pregnant, which may lead to placental insufficien-
cy with the presence of thrombi and placental vascular alterations, which can be 
seen in the histopathological examination of the analyzed placentas [33]. It is 
worth wondering if changes in D-dimer levels in pregnant women can predict 
some degree of placental insufficiency. 

Pregnancy increases the state of hypercoagulability, increasing the risk of 
thromboembolic events [34]. Together with the massive amount of fibrin depo-
sited in the placenta, inflammatory cell infiltration is associated with spontane-
ous abortion, fetal growth restriction, and preeclampsia [27]. The abnormality of 
maternal blood flow to the placenta leads to a possible drop in body oxygen sa-
turation in the mother and may hurt the fetus, leading to premature childbirth 
or asphyxia of the newborn. As a result, severe damage to the newborn’s organs 
and brain may occur [5] [35].  

One-third of placental abnormalities reported in pregnant women affected by 
COVID-19 are related to maternal vascular insufficient perfusion. Another third, 
associated with the infiltration of immune system cells into the intervillous spaces 
[36]. Here, histopathological analyses of the placentas performed from four preg-
nant women showed vascular changes in the maternal portion in all cases, in ad-
dition to high fibrin deposition and presence of thrombi in the intervillous spac-
es and decidual vessels. One of the newborns (case 4) required positive pressure 
resuscitation and depended on CPAP as ventilatory support. However, further 
analysis would be required to ascertain any association between placental changes 
and SARS-Cov-2 infection.  
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Although some works demonstrate the capacity of the new coronavirus to in-
fect the placenta and cause damage, the newborn is not infected, reinforcing its 
effective barrier capacity for viral infection [37] [38]. Cases of vertical transmis-
sion are rare and require more investigations about the importance of the new-
born clinical outcome.  

The study concluded that coronavirus infection in pregnant women may have 
an effect on newborns. However, such placental or clinical changes do not ap-
pear to be associated with a high risk of neonatal survival, but rather with clini-
cal complications after birth. 
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Supplementary Table S1 

Table S1. Laboratory tests of positive COVID-19 neonates 24 hours after birth. 

Laboratory tests case 1 case 2 case 3 case 4 case 5 case 6 

Coombs’ test Negative Negative Negative Negative Positive Positive 

Neonate data 
      

Hb (g/dl) 13.4 17.2 11.4 12.4 NA NA 

Ht (%) 36.8 52.2 32 34.8 46.8 49.5 

Leukocytes (counts/mm3) 8800 13,000 26,100 10,500 NA NA 

Lymphocytes (%) 39 23 18 NA NA NA 

Neutrophils (%) 46 66.7 58 NA NA NA 

Platelets (counts/mm3) 257,000 355,000 335,000 276,000 NA NA 

C-reactive protein (mg/dL) 1.0 1.1 1.4 1.0 NA NA 

D-Dimer (µg/L) 779 380 1460 2200 NA NA 

Aspartate aminotransferase (U/L) 47 34 50 28 NA NA 

Alanine aminotransferase (U/L) 21 13 7 6 NA NA 

Gamma-GT (U/L) 148.8 46.2 90 750 NA NA 

Total bilirrubin (mg/dL) 8.3 4.3 2.6 2.1 8.6 3.0 

Direct bilirrubin (mg/dL) 0.6 0.7 0.8 0.6 0.5 0.6 

Indirect bilirrubin (mg/dL) 7.7 3.6 1.6 1.5 8.1 2.4 

Troponin (µg/mL) <0.010 0.089 0.02 0.314 NA NA 

Creatine phosphokinase (U/L) 314 284 728.5 695 NA NA 

Mass Creatine Kinase (µg/mL) 14 15.5 12.2 41.6 NA NA 
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