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Introduction

The novel coronavirus (2019-nCoV) has become a rapidly 
disseminating global pathogen. As more people are infected, 
we encounter perinatal COVID-19 infections.

In a review of the literature we have found evidence that 
may support the possibility of vertical transmission of 
COVID-19 infection. In Peru, a 41-year old COVID-19 posi-
tive patient in her third trimester of pregnancy required 
mechanical ventilation prior to her cesarean section (c/s). 
She delivered a neonate that was immediately separated 
from the mother, foregoing delayed cord clamping and skin-
to-skin contact. Nasopharyngeal swab of the neonate, taken 
16 h after delivery was positive for the novel coronavirus 
(2019-nCoV) by reverse-transcriptase-polymerase-chain-
reaction (rRT-PCR).1 Also, a recent case report from 
Switzerland describes a second trimester miscarriage in a 
COVID-19 positive patient. The placental submembrane and 
cotyledon were found to be positive for severe acute respira-
tory syndrome coronavirus 2 (SARS-COV-2).2

We cannot positively determine if vertical transmission of 
COVID-19 is possible. Initial data from China suggested 
low levels of viremia in serum.3 Case reports of pregnant 
women diagnosed in the third trimester of pregnancy show 
negative rRT-PCR testing for 2019-nCoV in the amniotic 
fluid, cord blood, and neonatal throat swabs.4,5

Some case reports published show adverse neonatal out-
comes such as fetal distress, pre-mature labor, and abnormal 
liver function, but again all neonatal testing for COVID-19 
remained negative.4,6 As there is limited data published on 

COVID-19 in the perinatal period and the majority of this 
available data does not show evidence of vertical transmis-
sion of COVID-19, it was commonly thought to be less 
likely.4–6

As a consequence, optimal measures for early diagnosis, 
treatment, and preventing transmission in the perinatal 
period are still being explored. We describe a case of COVID-
19 in a pregnant female who underwent c/s without any com-
plications or known procedural transmission of the illness.

Case

A 29-year-old Spanish-speaking female, G2P1 with no sig-
nificant past medical history, presented to our hospital at 
35 weeks plus 5 days gestation inquiring about prenatal care. 
She had arrived at JFK airport in New York on 3 March 
2020, from Ecuador, where she was receiving medical care 
for her pregnancy. Her initial evaluation revealed normal 
non-stress test and laboratory findings (Table 1).
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She returned to the prenatal clinic on 18 March and 
complained of severe headache, nasal congestion, swollen 
legs, and epigastric pain. She denied shortness of breath, 
cough, chest pain, or fever. She was referred to the emer-
gency department (ED) where she was placed on enhanced 
droplet precautions. Her temperature was 98.5 degrees 
Fahrenheit, blood pressure (BP) was 100/60 mmHg, heart 
rate (HR) was 110 beats/min, and oxygen saturation was 
89%–91% on room air. She was ill-appearing with facial 
flushing and cyanotic lips. Episodes of fetal tachycardia 
were noted.

Her white blood cell (WBC) was normal. Her aspartate 
aminotransferase (AST) was 42 U/L, and her urine protein to 
creatinine ratio was 0.31. A nasopharyngeal nucleic acid 
amplification test (NAAT) for common viral respiratory 
pathogens including Influenza A/B and respiratory syncytial 
virus (RSV) was negative. rRT-PCR for novel coronavirus 
(2019-nCoV) was sent to the lab.

She received 1 L of lactated ringers, with improvement of 
maternal and fetal tachycardia. Her oxygen saturation also 
improved to 96%. She was discharged and went home to 
quarantine for 14 days. Her rRT-PCR for 2019-nCoV 
returned positive on 20 March. She reported persistent nasal 
congestion at the time, and she denied any fever, cough, or 
shortness of breath. Repeat COVID-19 testing 1 week later 
remained positive.

The patient remained clinically stable having received 
no treatment for COVID-19. On 3 April, she underwent a 
repeat low transverse c/s at 39 weeks plus 5 days due to 
her prior history of c/s. She underwent spinal anesthesia 
without difficulty. The main operating room (OR) was 
fitted with a high efficiency particulate air (HEPA) scrub-
ber to create a makeshift negative airflow room. OR staff 
wore N-95 masks underneath their surgical masks. The 
patient delivered a vigorous male infant, weighing 6 lbs 
and 2 oz, with an Apgar score of 9, and 9 at 1 and 10 min. 
No perinatal testing for COVID-19 was performed on the 
baby as he was asymptomatic and we had limited access 
to COVID-19 testing supplies at the time.

Discussion

To our knowledge, this is the first reported case of a c/s 
delivery with maternal COVID-19 infection in the United 
States. A normal vaginal delivery was recently reported by 
Iqbal et al.7 The mother in our case recovered clinically with-
out receiving any antiviral medication. Chest X-ray and 
computerized tomography (CT) scan of the chest were not 
performed, even though radiation exposure for imaging 
below 610 mGy is not associated with any teratogenic 
effects. A CT scan is associated with a fetal radiation dose of 
0.01–0.66 mGy of radiation.8

Table 1. Test results during the course of treatment through c/s delivery.

Variable Reference range 6 March 2020 
(first clinic visit)

18 March 2020 
(first ED visit)

23 March 
2020

25 March 
2020

3 April 2020 (day 
of C-section)

Hemoglobin (g/dL) 11.5–14.5 g/dL 13 12.9 13.4 14
Hematocrit (%) 35.0%–43.0% 37.5 37.8 39.9 40.5
WBC (thou/cmm) 4.0–10.0 thou/cmm 8.8 7.9 5.6 6.6
Platelet count (thou/cmm) 140–350 thou/cmm 227 184 165 305
Absolute neutrophil count 
(thou/cmm)

1.6–7.0 thou/cmm 6.3 3.8  

Absolute lymphocyte count 
(thou/cmm)

0.6–4.4 thou/cmm 1.7 1.4  

Sodium (mmol/L) 136–145 mmol/L 136 136 137
Potassium (mmol/L) 3.5–5.1 mmol/L 3.3 3.8 3.3
Chloride (mmol/L) 100–108 mmol/L 106 105 106
Carbon dioxide (mmol/L) 21–31 mmol/L 20 21 20
Glucose (mg/dL) 70–100 mg/dL 81 125 80
Calcium (mg/dL) 8.6–10.2 mg/dL 8.4 8.6 8.5
Total protein (g/dL) 6.4–8.9 g/dL 5.9 6.4 6.2
AST (U/L) 13–39 U/L 42 25 19
ALT (U/L) 7–52 U/L 27 28 15
Total bilirubin (mg/dL) 0.2–1.1 mg/dL 0.3 0.4 0.6
Uric acid (mg/dL) 2.8–9.1 mg/dL 3.6  
Urine protein/creatinine ratio <0.15 0.31 0.28  
SARS coronavirus 2 PCR Detected Detected Not tested

ED: emergency department; WBC: white blood cell; AST: aspartate aminotransferase; ALT: alanine aminotransferase; PCR: polymerase chain reaction; 
SARS: severe acute respiratory syndrome.
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An important aspect of her care was distinguishing 
COVID-19 infection from HELLP syndrome and pre-
eclampsia, which can present with abdominal pain, elevation 
of liver enzymes, proteinuria, and fetal distress. The patient’s 
only respiratory complaint was nasal congestion; she had no 
cough or fever. But noting her hypoxia and travel history, we 
had a high index of suspicion for COVID-19. Therefore, we 
initiated appropriate isolation and testing strategies, and 
formed a multidisciplinary team comprising obstetrics, anes-
thesia, and infectious disease to devise effective infection 
control measures perioperatively.

Throughout the perinatal course, the mother had a normal 
WBC count. Mild leukocytosis is usually seen in the second 
trimester of pregnancy.9 Her differential showed a normal 
lymphocyte count and percentage. Previously documented 
hematologic abnormalities during COVID-19 infection 
include lymphopenia and neutrophilia.10 It is unclear if her 
WBC parameters were normal variants or a reflection of the 
multiple complex factors affecting her hematopoiesis. The 
patient and delivered baby had a favorable outcome, as do 
most mothers and neonates with COVID-19 infection, as 
noted in available literature.11,12

Conclusion

In the present COVID-19 pandemic situation, it is vital to 
assess patients in all medical settings for the possibility of 
COVID-19 infection. Current guidance on infection control 
methods in the operative and perinatal setting are not based on 
high quality data. More studies are needed to better under-
stand transmission risks and appropriate measures for trans-
mission prevention in the perinatal and perioperative setting.
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