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Abstract

Background: On March 11, 2020, the World Health Organization declared the severe acute respiratory syndrome coronavi-
rus-2 (SARS-CoV-2) pandemic, and on February 28, Mexico reported its first case. Internationally, cases in newborns are few
and the outcomes, in general, are good. There is no certainty of possible vertical transmission, and the presence of the virus
in human milk is improbable. The gold standard for diagnosis is the reverse transcription-polymerase chain reaction (RT-PCR)
test. We performed a literature review and presented a case of perinatal COVID-19. Clinical case: We describe the case of
a full-term male infant with a birth weight of 3450 g and history of rooming-in with another mother-baby pair, both positive
for SARS-CoV-2. On the second day of life, the neonate developed pneumonia, with clinical, X-ray and ultrasound diagnostic
confirmation. On the third day of life, RT-PCR was positive for SARS-CoV-2; the mother was also positive but remained
asymptomatic. The patient required mechanical ventilation and was transferred to a tertiary level neonatal unit on day 5 of
life, where congenital heart disease was ruled out. He evolved satisfactorily with a negative RT-PCR test for SARS-CoV-2 on
day 8 and was extubated and discharged on day 21 of life. Telephone follow-up was performed without complications. Con-
clusions: The present case was classified as horizontal transmission with a short incubation period of COVID-19.

Key words: COVID-19. Severe acute respiratory syndrome coronavirus-2. Newborn. Case report. Literature review. Horizontal
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COVID-19 perinatal: reporte de caso, revision de la literatura y propuesta de un sistema
nacional de registro de casos

Resumen

Introduccion: E/ 11 de marzo de 2020 la Organizacion Mundial de la Salud declard la pandemia por SARS-CoV-2 y el 28
de febrero México reporté su primer caso. En todo el mundo, los casos en recién nacidos son pocos y la evolucion, en
general, es buena. No hay certeza sobre la posible transmision vertical, y la presencia del virus en la leche humana es
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altamente improbable. El método de referencia para el diagndstico es la prueba de reaccion en cadena de la polimerasa
con transcriptasa inversa (RT-PCR). Se presenta un caso clinico de COVID-19 perinatal y se llevd a cabo una revision de la
literatura sobre el tema. Caso clinico: Recién nacido de sexo masculino, de término, con un peso al nacer de 3,450 g, con
antecedente de alojamiento conjunto con otro binomio madre-hijo positivo para SARS-CoV-2. Al segundo dia de vida desa-
rrollé neumonia diagnosticada por clinica, rayos X y ultrasonido. Presento prueba positiva para SARS-CoV-2 al dia 3 de vida,
al igual que la madre, quien permanecio asintomatica. El paciente requirié ventilacion mecénica y fue trasladado a una
unidad neonatal de tercer nivel el dia 5 de vida, donde se descartd cardiopatia congénita y evoluciond satisfactoriamente.
La prueba de RT-PCR para SARS-CoV-2 fue negativa al dia 8, por lo que se realizé extubacion y egreso al dia 21 de vida.
Se realizé seguimiento telefonico, sin complicaciones. Conclusiones: El presente caso fue catalogado como transmision
horizontal con un periodo corto de incubacion de COVID-19.

Palabras clave: COVID-19. SARS-CoV-2. Neonato. Reporte de caso. Revision de la literatura. Transmision horizontal. Base de

datos.

Introduction

On February 28, Mexico reported the first case of
severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2) infection, which was acquired in Italy,
transferred from Wuhan through Germany and ltaly,
according to the phylogenetic study conducted by Foster
et al." This virus spread across all continents, and the
World Health Organization declared a global emergency
on January 30, 2020. On March 11, the World Health
Organization declared a pandemic (which to date, May
15, has affected 4,474,757 people, with a fatality rate of
6.8%2%). The basal reproduction number (RO) for this
virus is 2-3. However, damage correction mechanisms
to its genome (proofreading) and recombination with
other coronaviruses allows SARS-CoV-2 to increase its
virulence*. Furthermore, factors such as a short incu-
bation period, the mode of transmission (airborne drop-
lets), the time it remains in the air and on surfaces, the
global population density, days the virus remains in
people, whether in confirmed, symptomatic negative, or
asymptomatic positive cases have permitted its spread
on a large scale®.

Diagnosis

According to the report of 2143 pediatric COVID-19
cases in China®, and the report of 2572 cases (1.7% of
the population) by the U.S. Centers for Disease Control
and Prevention’, clinical manifestations in children with
COVID-19 included fever, fatigue, myalgia, cough, odyno-
phagia, rhinorrhea, sneezing, nausea, vomiting, abdomi-
nal pain, diarrhea, and in severe cases, a progression
over 7 days to manifestations of hypoxia such as dys-
pnea, central cyanosis, and oxygen saturation <92%.

The severe form is similar to adult-type respiratory
distress syndrome (RDS) or hypoxemic respiratory

failure and can occur with shock, encephalopathy,
myocardial injury or heart failure, intravascular coagula-
tion, and acute kidney damage with organ dysfunction.

In the study conducted by Dong et al., most pediatric
cases were mild: only one patient died and 5.9% cases
were severe or critical®.

Other clinical findings that have been described
include skin lesions, toxic shock, conjunctivitis, and
multi-inflammatory systemic syndrome, a condition sim-
ilar to Kawasaki disease®®.

In neonates, a vertical transmission has not been
confirmed to date. Four possible cases have been
reported. The first is an anecdotal report in a local
newspaper (Guardian and Sun) in London, in a new-
born during the first hour of life. The second case was
reported recently in Peru, the child of a mother with
severe COVID-19 and positive for SARS-CoV-2 at 16 h
of birth'®. Kirtsman et al."' reported the case of a
40-year-old mother with family neutropenia and severe
COVID-19, whose 35-week-old newborn, born by cesar-
ean section, was positive for SARS-CoV-2 detected by
reverse transcriptase-polymerase chain reaction
(RT-PCR) at birth, at 2 and 7 days of age. This newborn
presented neutropenia, mild hypothermia, feeding dif-
ficulty, and intermittent hypoglycemia episodes that
required intensive care. The placental analysis revealed
multiple inflammatory infiltration areas compatible with
chronic histiocytic intervillositis, for which it was con-
sidered a case of probable congenital COVID-19.

In China, at the beginning of the outbreak, a daughter
of a patient with severe COVID-19 was reported to have
immunoglobulin M (IgM) in her blood 2 h after birth',
although the RT-PCR test for SARS-CoV-2 was negative
in the amniotic fluid and human milk. Cases with respi-
ratory symptoms and negative RT-PCR have been
reported in several series of newborns of mothers with
COVID-19>1°, To date, not every serological diagnostic
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test for SARS-CoV-2 infection has been reliable enough.
In a systematic review and meta-analysis that included
40 studies and 29,842 tests, the most sensitive was the
chemiluminescence immunoassay (97.8% of sensitiv-
ity), and the least sensitive was the lateral flow immu-
noassay (LFIA) (66% of sensitivity). The sensitivity
increases when testing is performed > 3 weeks after the
onset of symptoms?’. Regarding human milk, some
studies have detected the virus presence in it 2'. In con-
trast, a systematic review that included eight newborns
and 24 pregnant women with COVID-19 during the third
trimester of pregnancy (all with symptoms of acute
respiratory illness and chest computed tomography
images indicating COVID-19 pneumonia) reported neg-
ative results in pharyngeal or nasopharyngeal samples
from newborns and placentas, and no breast milk sam-
ples were positive for SARS-CoV-2%2. Regarding these
initial reports, Kimberlin and Stagno pointed out that
there is no evidence of vertical transmission to date, but
the possibility exists since the virus is in the blood®.

Wang et al. also analyzed the possibility of vertical
transmission and suggested a follow-up of newborns
with elevated IgG and IgM at birth, whose mothers were
positive, since vertical transmission may be suspected
if positivity persists. Furthermore, these authors con-
sider that if the placentas and fetuses of early losses
are analyzed, the virus exposure in the intrauterine
stage could be confirmed?.

In a systematic review by Yang and Liu, 22 studies and
83 infants born to mothers with SARS-CoV-2 positive
RT-PCR were analyzed. Three neonates tested positive
at 16, 36, and 72 h of life, and specific antibodies were
found in six neonates after birth. However, the virus pres-
ence was not confirmed in amniotic fluid, placenta, or
umbilical cord in any case, so there is no virological evi-
dence of vertical intrauterine transmission to date®®.
Given all these findings and the possibility of mutation
—ten mutations in its path from the bat to Wuhan,
Germany, Italy, and finally Mexico'-we must be alert and
aware. Other examples of viruses, such as Zika, acquired
neurotropic properties when it arrived in Brazil’s. The
SARS-CoV-2 virus might acquire mutations in its genome
that would allow its vertical transmission.

Clinical picture in neonates born to
mothers with COVID-19 at birth with
negative RT-PCR test

Neonates born to mothers with COVID-19 have pre-
maturity-related morbidities such as intrauterine growth
restriction. Congenital malformations associated with

COVID-19 have not been documented in the literature
yet; it is likely in very early infection cases but has not
been described.

Clinical features of infected newborns, especially pre-
mature ones, might be nonspecific and include acute
RDS, temperature instability, and gastrointestinal and
cardiovascular dysfunction®”. In different case reports,
most newborns evolve favorably without complications
or with mild manifestations. Zhu et al. reported that
some newborns presented tachycardia, tachypnea,
respiratory distress, fever, vomiting, oral feeding rejec-
tion, as well as thrombocytopenia, and altered hepatic
tests'®. The chest X-ray showed pneumonia in four
patients, RDS in two, and pneumothorax in one. One
patient died of refractory shock, intravascular coagula-
tion, and multiple organ failure, although the neonate
tested negative for SARS-CoV-2.

In a report published by Yang et al., two neonates
presented moderate RDS and required nasal continu-
ous positive airway pressure (CPAP) exclusively?®,

Horizontal transmission of COVID-19 in
the neonatal period after birth

At the start of the pandemic, two patients were
reported positive at 36 h and 17 days after birth; the
contacts were the mother and a caregiver'®2°, Coronado
et al.® reported a 3-week-old patient with a 2-day evo-
lution of nasal congestion, tachypnea, and decreased
milk intake. On admission, the patient presented an oxy-
gen saturation of 87%. Chest X-ray showed right apical
pneumonia and bilateral infiltrates; also, the patient pre-
sented hypotension, tachycardia, hypothermia, and
tachycardia. The patient required intubation and ventila-
tory assistance and presented pneumothorax as a com-
plication. The RT-PCR test for SARS-CoV-2 was positive
7 days after admission. Contact with a 49-year-old rela-
tive with respiratory symptoms was reported.

Zeng et al.?” reported a series of 33 newborns of
mothers with COVID-19: three of them were symptom-
atic (one premature with a gestational age of 31 weeks),
with radiological evidence of pneumonia. The nasopha-
ryngeal and rectal tests were positive for SARS-CoV-2.
These newborns showed a worse clinical course than
the others reported to date. However, the outcomes
were good, with a negative test 6 days after the onset
of symptoms in two newborns and 7 days in the third
one. The newborn born at 31 weeks of gestation devel-
oped coagulopathy associated with Enterobacter infec-
tion, which resolved with recovery from sepsis. None



of the newborns died. The contact was the mother in
two cases and the father in one.

Alonso et al. reported the case of a newborn with a
mother positive for COVID-19 in Spain, who presented
mild respiratory distress at birth and required ventilatory
assistance with nasal CPAP. After 2 h, breathing was nor-
mal, and the newborn was diagnosed with transient tachy-
pnea. Two days later, the mother, whose partner had had
fever days earlier, also developed fever and gastroenteritis;
the test for SARS-CoV2 was positive for both. On the sixth
day of life, the newborn was tested negative for
SARS-CoV-2 by RT-PCR, but on day 9 of life, the newborn
started with intercostal retractions and low oxygen satura-
tion. The chest X-ray showed a subtle ground-glass image
and was positive for SARS-CoV-2. At 24 h, symptoms
resolved, although the newborn continued to test positive
in the SARS-CoV-2 RT-PCR even at day 13 of life®".

The patient reported by Alzamora et al. was the prod-
uct of a mother with diabetes mellitus and severe respi-
ratory distress. The newborn presented positive RT-PCR
for SARS-CoV-2 at 16 h of birth. The patient was intu-
bated due to maternal sedation and extubated success-
fully. After 6 days, the newborn presented a cough and
mild respiratory distress that required the administration
of supplemental oxygen by nasal cannula. Laboratory
tests and chest X-ray results were normal'®.

The most recent report is on a newborn of 26 weeks
of gestation, son of a mother with preeclampsia and
HELLP syndrome (hemolysis, increase of liver enzymes,
thrombocytopenia) who was born by cesarean section
with a weight of 960 g and Apgar of 5, 8, and 8 at 1,
5, and 10 min, respectively. The patient showed RDS,
pneumothorax, and patent ductus arteriosus with
hemodynamic repercussions, which resolved favorably.
One day after the C-section, the mother presented
fever and cough with a C-reactive protein of 85 mg/L
and 214 mg/L 24 h later. Antibiotics were administered
for suspected urinary tract infection. On day 6, the
mother developed respiratory distress and pneumonia
and was positive for SARS-CoV-2 by RT-PCR test. On
day 7, the newborn was also positive for SARS-CoV-2,
with lymphopenia as the only manifestation®2.

Diagnostic tests

At present, the gold standard for the diagnosis of
SARS-CoV-2 infection is the nucleic acid amplification
test by RT-PCR. This test can detect the virus during
the peak of the disease and during its contagious
period, which is of variable duration. The sensitivity of
the test is 71% when compared to lung tomography32.
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If a viral culture of the nasopharyngeal sample is
performed (not recommended because of the biological
risk), it is usually positive in the first 7-8 days of the
disease. Sensitivity may be higher in tracheal aspira-
tion samples; however, the risk of aerosol contamina-
tion is high, even with closed-loop sampling.

As for serology tests, although IgG and IgM antibodies
can be positive as early as the fourth day after symp-
toms, the highest levels occur in the second or third
week of the disease. IgM decreases at 5 weeks and
disappears at 7 weeks, and IgG persists > 7 week®*. The
chemiluminescent immunoassay test has a sensitivity of
97.8%, the enzyme-linked immunoassay has a sensitiv-
ity of 84.3%, and the LFIA has a sensitivity of 66%,; rapid
testing is not recommended?'.

The determination of RT-PCR in feces has a positivity
of 57% and persists positive 4-11 days on average®.

Clinical case

We describe the case of a 5-day-old male patient
from a referral hospital, son of a 19-year-old mother
with type | diabetes mellitus (diagnosed at age 13 and
managed with insulin). The patient was born by cesar-
ean section since fetal bradycardia was detected during
labor. The mother was asymptomatic and was hospi-
talized for post-operative monitoring in the low-risk
postpartum ward in a room shared with another woman
in postpartum, whose child was born on the same date.
The other woman presented fever and pharyngeal pain
on the second day of postpartum. As COVID-19 was
suspected, an RT-PCR for SARS-CoV-2 was performed
on both women and the two newborns: all were posi-
tive. The mother and her son sharing the room were
released for outpatient monitoring 2 days later. The
father spent the first few days with the mother and child
during the family visit before the molecular diagnosis,
so he was tested 1 day after the mother’s diagnosis
and was also positive for SARS-CoV-2.

The described patient was born with a birth weight
of 3450 g at 40 weeks of gestation and Apgar of 9-9.
As no reanimation maneuvers were required, the new-
born was initially hospitalized in a room with the mother.
The patient presented polypnea and low oxygen satu-
ration on the second day of life, so supplementary
oxygen was initiated. On the third day of life, CPAP was
added. On the fourth day, it was decided to start inva-
sive ventilation, and the patient was transferred to the
neonatal intensive care unit (NICU). In the delivery unit,
coarctation of the aorta with hypoplasia of the aortic
arch was suspected by echocardiography.
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The patient was received with endotracheal intuba-
tion in a closed incubator, with adequate transport,
presenting discrete polypnea and intercostal retrac-
tions, without rales, with the following ventilatory param-
eters: intermittent positive pressure = 18 mm H,0,
positive end-expiratory pressure = 6 mm H,O, 40
cycles/min, and a fraction of inspired oxygen (FiO,) of
40%. The patient remained stable in good condition for
3 days, with no added treatment other than seda-
tion-analgesia with morphine. Ductus arteriosus in
remission with mild pulmonary hypertension was iden-
tified, and coarctation of the aorta was discarded.
Subpleural consolidations, mild interstitial pattern infil-
trates, and air bronchogram were observed on the lung
ultrasound. The chest X-ray showed multiple infiltrates
as well as major cardiomegaly. As aggregates, verte-
bral alterations were identified with two hemivertebrae
and discrete scoliosis (Fig. 1). Blood biometry, blood
chemistry, creatine phosphokinase (CPK), coagulation
tests, and troponin were normal.

On the fifth day, we decided to extubate the patient
and place nasal CPAP 6 cmH,0O and FiO,= 30%. The
patient showed a good evolution, and 10 days later, he
still required oxygen through low-flow nasal tips, with-
out respiratory difficulty. Control X-rays and ultrasound
of the lung showed clear progressive improvement and
a decreased cardiac size. A subsequent lung control
ultrasound was normal. No antimicrobials or antiviral
therapy were used. RT-PCR for SARS-CoV-2 at 8 days
of age was negative.

Three days before discharge, the oxygen supply was
withdrawn. The patient was discharged at 21 days of
age in good general conditions. Weekly telephonic fol-
low-up was made for a month. The parents reported
that the newborn was in excellent condition and with
normal activity.

Discussion

We consider the present case similar to the one
described by the Spanish group of Alonso et al.%' since
both patients were sons of a diabetic mother and devel-
oped early respiratory distress with increasing needs
for ventilatory support to the point of intubation. The
COVID-19 infection was demonstrated without having
been suspected in the asymptomatic mother.
Disseminated but not severe pulmonary involvement
was also found. This circumstance allowed the problem
to be resolved without any experimental treatment. The
resolution was demonstrated by clinical, radiological,

Figure 1. Chest X-ray showing multiple infiltrates, as
well as cardiomegaly and vertebral alterations with two
hemivertebrae and discrete scoliosis.

and ultrasound imaging, as well as RT-PCR testing with
negative results.

Clinical manifestations in the newborn are predomi-
nantly pulmonary. In this regard, the present case is
similar to the publication of Zeng et al.?”, who reported
three newborns, two full-term and one premature of 31
weeks of gestation with pneumonia and positive for
SARS-CoV-2 at 2 and 4 days of life, and negative at
6-7 days. The preterm infant also had RDS, perinatal
asphyxia, sepsis, and coagulopathy and required
mechanical ventilation. Clinical manifestations were
lethargy and fever in one case, lethargy, vomiting, and
fever in another, and data on perinatal asphyxia and
RDS in the preterm infant. The present case presented
with polypnea and oxygen desaturation. As for labora-
tory tests, one full-term newborn presented elevated
procalcitonin, while the other full-term newborn had
leukocytosis, lymphopenia, and increased creatine
kinase MB (CPK-MB). Leukocytosis, thrombocytopenia,



and extended coagulation times were present in the
preterm infant, which could be explained by the comor-
bidities associated with prematurity. In the present
case, there were no laboratory alterations.

Since clinical manifestations were present on the sec-
ond day of life, the question regarding the moment of
transmission remains. An average incubation period of
5-7 days has been described; therefore, it could be a
case of vertical transmission. However, no strict post-
birth isolation techniques were performed. In addition, a
history of cohabitation with another mother, her newborn,
and the symptomatic father, and the fact that everyone
in the room was positive for SARS-CoV-2 should be con-
sidered. This situation explains why we are most likely
looking at a case of horizontal transmission with a short
incubation period. In Belgium, Piersigilli et al.®? reported
the case of a 26-week-old newborn who acquired the
postnatal infection probably from his mother, with whom
he had only one contact on day 6 of life. One day later,
the newborn showed data of infection and was positive
for SARS-CoV-2. This case demonstrates a horizontal
transmission. However, it is always important to consider
all potential routes, including vertical or congenital trans-
mission and perinatal or postnatal transmission through
aerosols, droplets, or direct contact.

Even in a controlled NICU, the great easiness of
transmission of this virus should be emphasized.
Therefore, it is of utmost importance to establish
national and local guidelines not only for the handling
of aerosols, droplets, and contact precautions but also
for all family members and personnel entering the unit
to prevent horizontal or nosocomial transmission of the
virus. A questionnaire should be applied, including
fever and respiratory symptoms. It is also important to
test all suspected cases and their contacts and estab-
lish exclusive areas for suspected and confirmed
CQVID-19 patients, in which personal protective equip-
ment must be used rigorously. Evidently, healthcare
staff should be trained in how to wear it and remove it.

In the case described, vertebral malformations are
more related to maternal type | diabetes mellitus than
infection since birth weight was adequate. No histolog-
ical evidence of the placenta was considered because
it is not routinely studied in all births.

As described in the different case series, the evolu-
tion in the newborn is good, with complete resolution.
It will be necessary to follow-up the patient in the future
and evaluate pulmonary and neurological status.

This case also demonstrates that extreme care must
be exercised in the care of all children at birth at this point
in the pandemic since the maternal condition in most
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unplanned births is unknown, and ventilatory support
may be needed in 1-3% of births, which were considered
normal. Postpartum care in public hospitals can hardly
be carried out in isolated places in all births. However, it
must be considered that newborns with suspected or
confirmed COVID-19 should be isolated and controlled,
whether they are symptomatic or not, evaluating the need
to create separate spaces for nurseries or NICUs to avoid
transmission to other hospitalized newborns.

The medical visit should be arranged with all NICU
healthcare personnel, as there will always be the pos-
sibility that parents who come to the visit will still be
positive. Feeding through human milk should be
attempted. However, healthcare team members’ coor-
dination is necessary to administer extracted human
milk or milk directly from the mother’s breast with strict
hygiene and drop/contact protection measures.

Considering that a large percentage of the infected
population may be asymptomatic and that pregnant
women are susceptible to this type of infection, spe-
cific SARS-CoV-2 testing could be considered as part
of pre-operative studies for pregnant women at the
end of their pregnancy to reduce the risk of presenting
manifestations of the infection at the time of the ter-
mination of the pregnancy in both the mother and the
newborn. Similarly, testing of suspected mothers
could reduce the risk of horizontal transmission. In
particular, if the mother’s results are negative, spaces
limited to suspected newborns can be optimized. In
referral hospitals, it is desirable to perform RT-PCR
testing on any newborn requiring hospitalization.
Obstetricians, neonatologists, and specialists in infec-
tious diseases, as well as nurses, and all healthcare
personnel in general, should focus on improving and
using preventive methods in all areas of care in the
most appropriate way.

National System for Case Reports

In Mexico, a National System for Case Reports was
designed to collect the largest number of newborn
patients with suspected or confirmed SARS-CoV-2
infection. The database will be available through the
Federacion Nacional de Neonatologia de México
(National Federation of Neonatology of Mexico) (http:/
fan.mx) and will be an open database, accessible to all
neonatologists in the country. This information will allow
us to know better the population concerning incidence,
clinical presentation, and mortality, among other data,
and to develop evidence-based management guide-
lines in the future.
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