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Abstract

Background: The pandemic caused by the new corona-
virus SARS-CoV-2 (Covid-19) is quite a challenging expe-
rience for the world. At the moment of birth, the fetus is 
prepared to face the challenge of labor and the exposure 
to the outside world, meaning that labor and birth repre-
sent the first extrauterine major exposure to a complex 
microbiota. The vagina, which is a canal for reproduction, 
is by evolution separated (but not far) from the anus and 
urethra. Passing through the birthing canal is a mecha-
nism for intergenerational transmission of vaginal and 
gut microorganisms for the vertical transmission of micro-
biota not only from our mothers and grandmothers but 
also from earlier ancestors.
Methods: Many national and international instructions 
have been developed since the beginning of the Covid-19 
outbreak in January 2020 in Wuhan in China. All of them 
pointed out hygiene measures, social distancing and 
avoidance of social contacts as the most important epide-
miological preventive measures. Pregnancy and neonatal 
periods are considered as high risk for Covid-19 infection.
Results: The instructions defined the care for pregnant 
women in the delivery room, during a hospital stay and 
after discharge. The controversial procedures in the care 
of Covid-19-suspected or -positive asymptomatic women 
in labor were: mode of delivery, companion during birth 
and labor, skin-to-skin contact, breastfeeding, and visits 
during a hospital stay.
Conclusion: There is a hope that instruction on coping 
with the coronavirus (Covid-19) infection in pregnancy 
with all proposed interventions affecting mothers, babies 

and families, besides saving lives, are beneficial and effi-
cient by exerting no harm.
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Introduction
The pandemic caused by the new coronavirus SARS-
CoV-2 (Covid-19) is quite a challenging experience for the 
world, although this was not the first global outbreak that 
mankind has been faced with. In 1918, at the end of World 
War I, a new influenza virus emerged with an estimated 
more than 50 million deaths out of estimated 500 million 
sick during the three waves of the outbreak [1, 2]. At that 
time, some methods of combating the pandemics caused 
by unknown virus were the same as today: the Commit-
tee of the American Public Health Association encour-
aged people to walk to work when possible instead of 
using public transport to prevent overcrowding [1, 2]. In 
the 1930s, influenza viruses had been isolated from sick 
people and in the 1940s the vaccine had been developed 
[1, 2]. The Spanish flu outbreak has detrimental effects 
on young women in terms of mortality, which had been 
nearly 600 times higher than it had been for the average 
of the same quarters of the previous 4 years [2]. Pregnant 
women compared to non-pregnant women had 50% more 
chance of developing pneumonia as a complication of 
influenza infection, and those women who were pregnant 
with pneumonia had 50% more chance of dying com-
pared with non-pregnant women with the same condition 
[2]. Neonatal, postneonatal and infant mortality were also 
increased during the influenza outbreak [2]. At that time, 
this was considered a new disease threatening mankind 
from an unknown cause.

The new coronavirus is also considered unknown 
to mankind, but it would be interesting to know if it is 
unknown to nature itself, and was it and in what manner 
incorporated in the existing Earth microbiome [3, 4]. 

*Corresponding author: Milan  Stanojević, MD, PhD, Department 
of Obstetrics and Gynecology Medical School University of Zagreb, 
Neonatal Unit, Sveti Duh University Hospital, Voćarska cesta 63/1, 
Zagreb 10000, Croatia, Mob.: +385 91 3712110,  
E-mail: milan.stanojevic@optinet.hr

https://doi.org/10.1515/jpm-2020-0186
mailto:milan.stanojevic@optinet.hr


442      Stanojević: Covid-19-positive mothers and well newborn babies

Many questions concerning the so-called new coronavi-
rus remain unanswered, such as how old the virus is in 
terms of evolution, and whether it is the first exposure of 
mankind to the virus [5, 6].

Microbiome in fetal life
The gut microbiome plays a crucial role in the health 
and disease of every human individual but also of the 
entire mankind [7]. The fetus is included to the ecological 
system of the Earth through colonization from the mater-
nal organism, and by sharing the symbiont genetic mate-
rial from maternal blood [7–9]. According to the holobiont 
theory, not only the eukaryotic body but also its symbiotic 
microorganisms are reproduced, meaning that there are 
three interconnected components: the mother, the fetus 
and the maternal microbiome [8].

Birth and microbiome
At the moment of birth, the fetus is prepared to face the 
challenge of labor and the exposure to the outside world, 
meaning that labor and birth represent the first extrau-
terine major exposure to a complex microbiota [10]. It 
is interesting that in women, like in any other placental 
mammals, the vagina, which is a canal for reproduction, 
is by evolution separated (but not far) from the anus and 
urethra. Passing through the birthing canal is a mecha-
nism for intergenerational transmission of vaginal and 
gut microorganisms like bacteria, viruses, protozoa and 
others [10]. In this way, the vertical transmission of micro-
biota is enabled not only from our mothers and grand-
mothers but also from earlier ancestors [10]. It is estimated 
that the human gut is colonized with 1012 bacteria and 
their bacteriophages, with the ratio of bacteria to viruses 
being 10:1 [8].

Microbiome in the postnatal period
Postnatal colonization with microbiota is influenced by 
many factors like birth and feeding mode, gestational age, 
surrounding environment, exposure to antibiotics, geog-
raphy, and many others [7, 10]. Some medical interventions 
in prenatal, perinatal and postnatal life may adversely 
affect the development of the microbiome, such as the use 
of antibiotics, birth by cesarean section, reduced skin-to-
skin contact of the mother and her newborn baby, mouth 
and breast contact between newborns and their mothers, 

extensive bathing of the newborn postnatally, formula 
feeding, and isolation between the mother and the baby, 
which one by one or all together may have cumulative 
early and long-term health effects [10]. Delay in normal 
microbiome establishment may have a significant impact 
on immune priming of infants occurring within the first 
100  days of life, which is considered as the window of 
opportunity [11, 12].

Preserving of those natural processes has been con-
sidered important to protect the health of mankind. It is 
essential to respect these natural processes not spoiling 
them by our medical and other activities and interven-
tions, especially in new and unknown situations. There 
are several important facts concerning maternal and neo-
natal health, which should be respected whenever pos-
sible, which have been advocated by the United Nations 
Children’s Fund (UNICEF) and World Health Organization 
(WHO) as the Baby Friendly Hospital Initiative (BFHI) [13]. 
The most important procedures affecting maternal and 
neonatal health which should be practiced during child-
birth and respected whenever possible are: vaginal birth, 
delayed cord clamping, the closeness of the mother and 
the neonate immediately after birth (skin-to-skin contact), 
close contact of infant’s mouth and maternal breast 
(nipple), breastfeeding, and non-separation (rooming-in) 
of the mother and the infant after birth  [13–15].

Influence of Covid-19 on maternal 
and infant health
SARS-CoV-2 (Covid-19), unlike the influenza virus from 
the Spanish influenza outbreak which took place more 
than 100 years ago, is dangerous for the elderly with sig-
nificant risk for mortality, while pregnant patients, infants 
and children usually are not affected so severely. Accord-
ing to the WHO, globally, as of 25 April 2020, there have 
been 2,686,785 confirmed cases of Covid-19, including 
184,681 deaths [16]. More affected are men than women, 
while Covid-19 infection is rare (between 1% and 5%) in 
the age group between 0 and 19 years, while the mortality 
rate in this group as well in pregnant women and infants 
is reported rarely [17, 18]. In about 90% of children, the 
infection was asymptomatic, while there might be 6.7% 
of severe cases, mostly in infants [18]. In the systematic 
review of literature, 33 studies with 385 Covid-19-positive 
pregnant women were included, of which the infection 
in 368 (95.6%) was mild, in 14 (3.6%) was severe and in 
three (0.8%) was critical [19]. Six out of 17 critically sick 
women who were treated at the intensive care unit were 
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mechanically ventilated [17]. Out of 252 women who gave 
birth, cesarean section was performed in 175 (69.4%), while 
77 (30.6%) gave birth vaginally [19]. Outcomes for the 256 
newborns included four reverse transcription polymerase 
chain reaction (RT-PCR) positive neonates, two stillbirths 
and one neonatal death [19]. The authors concluded that 
Covid-19 infection in pregnant women resembles the 
infection in non-pregnant adult population, with possibly 
low probability for adverse maternal or perinatal outcome 
[19]. There is probably no vertical transmission of Covid-
19 from the mother to the fetus; however, data from some 
studies may indicate such transmission, but the evidence 
at the moment is not convincing [20, 21].

A short overview of the instructions 
for managing Covid-19 infection in 
hospital birthing facilities
Extensive national and international information has 
been developed since the beginning of the Covid-19 out-
break in January 2020 in Wuhan in China [22–31]. All 
guidelines pointed out that hygiene measures, social 
distancing and avoidance of social contacts are the most 
important epidemiological preventive measures to avoid 
spreading of the infection within the society and espe-
cially in high-risk groups. In all of them, pregnancy and 
neonatal periods are considered as high risk for Covid-19 
infection, and there is a strict recommendation to avoid 
infection in pregnancy by all means.

The instructions were very precise on the care for 
pregnant women in the delivery room, during a hospital 
stay and after discharge, to respect the principle of the 
continuity of ongoing perinatal care preserving security 
of the mother, newborn baby and the hospital staff and 
the environment. Besides the epidemiological issues of 
the care for pregnant Covid-19-suspected or asympto-
matic positive women, it was very important to protect the 
health care personnel and the environment from possible 
infection. The most challenging and controversial proce-
dures in the care of Covid-19-suspected or -positive asymp-
tomatic women in labor, according to my opinion, are: 
mode of delivery, companion during birth and labor, cord 
clamping, skin-to-skin contact, breastfeeding, and visits 
during a hospital stay. The mode of delivery was declared 
as per obstetrical indication, although from the systemic 
review which included 358 pregnant Covid-19-positive 
women, 252 gave birth and in 175 (69.4%) cesarean section 
was performed [19].

The issue of a companion during delivery is very sen-
sitive, and in most of the information, it was proposed 
that not more than one Covid-19-negative companion 
may be allowed, with strict instructions concerning her/
his role and behavior in the institution and the delivery 
room.

In some of the instructions on management of 
 Covid-19-suspected or -positive women in labor, immedi-
ate cord clamping was advised, probably due to the fear 
of vertical transmission of Covid-19 and to take the infant 
as quickly as possible from his potentially Covid-19-pos-
itive mother. Even for HIV-positive mothers, the WHO 
stated in the guideline that benefits of late cord clamping 
overweigh the risks of vertical transmission of HIV [14]. 
The American College of Obstetricians and Gynecologists 
in the Opinion No. 684 stated that delayed cord clamping 
is beneficial for the health of the mothers and their term 
and preterm well babies who do not need resuscitation 
after birth [15].

Concerning skin-to-skin contact of the Covid-19-sus-
pected or -positive asymptomatic mother and her term and 
well newborn infant, it was left to the mother to decide 
whether to separate the baby immediately or to put it in 
the skin-to-skin contact after thorough bathing.

The same recommendation was given concerning 
breastfeeding, but some of the recommendations put the 
expressed mother’s milk feeding as the first choice before 
direct breastfeeding and contact of the neonate’s mouth 
with the mother’s nipple. It seems that in those regions of 
the world where BFHI of the WHO and UNICEF are prac-
ticed and more children are born in baby-friendly hospital 
facilities like in Europe and Eastern Mediterranean, the 
instructions are more oriented toward advocating skin-
to-skin contact and preservation of direct breastfeeding 
in Covid-19-suspected or-positive asymptomatic mothers, 
than in regions where the percentage of newborns born in 
BFHI facilities like in Americas and Eastern Asia are much 
lower [13, 32].

Visits during the hospital stay of the mother and the 
baby were mostly prohibited or allowed to one, preferably 
always the same Covid-19-negative person.

All measures described were mentioned as the pos-
sibility which would be dependent on the local situa-
tion and circumstances, so it could be decided otherwise 
than recommended in complying with the local possibili-
ties. The Covid-19 outbreak may affect labor and delivery 
and neonatal services due to other department needs in 
terms of equipment and staff who may be transferred 
from obstetrical care units to units and departments over-
crowded with Covid-19 patients, which may adversely 
affect care for the mothers and the babies. In the paper 
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advocating to put the needs of women and children first, 
Grünebaum et  al. concluded: “Putting women and chil-
dren first in this crisis will ensure that we do not lose sight 
of the fact that pregnant women and their newborns rep-
resent our future.” [33].

Instead of a conclusion
Before the intervention, it is needed to define the patho-
logic scenario, but to do that first we need to understand 
our biology and natural processes, which have been 
developing for millions of years of evolution. We need to 
respect nature, and much research is needed to identify 
all adaptations which should be nurtured and cared for. 
Maybe if we are familiar with the adaptations and their 
mechanism, we will be able to detect maladaptations that 
need to be tackled [10]. Medicine through history devel-
oped mechanisms to intervene and improve the health 
of individuals and mankind. In the field of perinatology, 
there are many life-saving interventions such as cesarean 
section saving the life of the mother and the fetus, neona-
tal resuscitation saving lives of thousands of newborns, 
and supplementing neonates with pasteurized human 
milk from milk banks or infant formula when breastfeed-
ing is not an option. Historically, these interventions have 
saved many lives, but at the same time, they became over-
used and even abused, with underestimated expenses 
in terms of possible long- and short-term health conse-
quences [10].

There is hope that instruction on coping with the cor-
onavirus (Covid-19) infection in pregnancy with evidence-
based interventions will optimize outcomes for mothers, 
babies and families throughout the world. Besides saving 
lives, they should be beneficial and efficient by exerting 
no harm.
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