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Abstract
The immune system is a system that consists of the reaction of the organism to the aggression of invading
pathogens. The immune system is composed of: the innate immune system or nonspecific immunity, and
the acquired immune system or specific immunity. During pregnancy, the maternal immune system changes
constantly. The objective of this review is to evaluate the results from studies made in the field of reproductive immunology about the susceptibility of pregnant women to infectious diseases. Most studies show that
pregnant women may be at a higher risk and more susceptible to infectious diseases. This is due to the
continuous immune system modulating that occurs during pregnancy. This immunity modulated during normal pregnancy consists of decreased the acquired immune system or specific immunity (B-cells are absent,
while T lymphocytes constitute about 3-10% of the decidual immune cells).
We conclude that pregnant women may be at a higher risk and more susceptible to infectious diseases,
including COVID-19. Therefore, we recommend special care and correct observance of measures such as
social distancing, frequent hand washing, the use of masks, and all other measures that are given to the
general population during viral pandemics, while pregnant women who become ill with COVID-19 should
be treated aggressively. Furthermore, concrete plans must be developed (with more specific measures) for
this higher-risk population, while ensuring that women receive the necessary care.
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INTRODUCTION
In general, the immune system consists of the reaction of the organism to the aggression of invading
pathogens. The immune system is divided into two
categories: 1) the innate immune system or nonspecific immunity, which characterized by rapid
response to aggression, regardless of the previous
stimulus. Innate immunity is the first line of defense
and includes physical, chemical and biological barriers, cellular components, as well as soluble molecules, and 2) the acquired immune system or specific
immunity, which characterized by the response
against a previously recognized specific microorganism or antigen. The acquired immune system is the
second line of immune defense to eliminate the infection and consists of T lymphocytes and B lymphocytes. Initially, pathogenic agents are recognized by

the innate immune system, and then the acquired immune system is activated. Each of these two immune
systems, in the fight against various pathogens (infections), complements each other. The characteristic
of the innate immune system is that it uses fast and
nonspecific methods to distinguish pathogenic
agents. But there are also cases when pathogen agents
evolve much faster than the reaction of the innate immune system. We have encapsulated viruses that are
not recognized by the cells of the innate immune system, and to eradicate them it is necessary to activate
the specific recognition or acquired immune system.
Acquired immunity reacts through the production of
lymphocytes or antibodies against specific antigens
of pathogenic agents, eliminating the infection that
has escaped the innate immune system. Pathogenic
agents have developed several mechanisms to avoid
innate and acquired immune systems. These mecha-
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nisms include the production of anti-inflammatory
cytokines, reduction of major histocompatibility
complex (MHC) class II molecules, and direct killing
of specific host immune cells (1,2). Being that during
pregnancy, the women’s immune system changes
constantly, in terms of reducing the acquired immune
system, this is due to the immunological tolerance to
the fetus, which normally occurs during pregnancy.
This reduction in the acquired immune system will
make a pregnant woman more susceptible to various
infections, especially viral ones (3,4).

THE MATERNAL IMMUNE SYSTEM
Based on a lot of medical and evolutionary aspects, the immune system during pregnancy can be
defined as a “sui generis” state and can activate all
the means to protect the mother and the fetus. Therefore theoretically, we have the right to refer to pregnancy as a condition with the immunity of modulated, but not suppressed. Most studies around the
immune system during a normal pregnancy show that
some aspects of the acquired immunity are decreased
during pregnancy, such as T cell and B cell frequencies and the ability of naive CD4+ T cells to produce
T helper cell 1 (TH1) and TH2-type cytokines, while
innate immune responses are exacerbated, such as
natural killer (NK) cell, monocyte, and plasmacytoid
dendritic cell (pDC) cytokine responses when stimulated with viral particles (5-10). Also, many factors
are known that promote immune suppression during
normal pregnancy (for example progesterone). This
modulation of the immune system runs in terms of
reducing the acquired immune system (inhibition of
T lymphocytes), this is due to the immunological tolerance to the fetus, which normally occurs during
pregnancy. Also, during pregnancy, several mechanisms inhibit the mother’s T lymphocyte response. A
specialized population of T lymphocytes, known as
regulatory T cells (CD4, CD25), inhibits antigen-specific immune responses (11-14). Regulatory T cells
inhibit the T lymphocyte response and realize it
through direct contact with these cells, or by cytokines, such as Interleukin 10 (IL-10) and factor β of
transformation and maturation. Some studies have
shown that high estrogen levels during pregnancy increase the proliferation of regulatory T cells (15,16).
There are other mechanisms as well to inhibit the
mother’s T lymphocyte responses, for example
through enzyme Indoleamine -2, 3 - Dioxygenases,

making the tryptophan disintegrates. Tryptophan is
an amino acid necessary for the functioning of T lymphocytes (17,18). Maternal T lymphocytes can also
be inactivated through the interaction of the Fasligand (FasL) with the Apo-2L ligand, which triggers
apoptosis depending on the tumor necrosis factor
(TNF) (19).

COPING WITH VIRAL PANDEMICS
Viral pandemics occur when a new virus, to which
the population has no immunity, spreads efficiently
between humans and results in worldwide outbreaks
of severe diseases. Pandemics occur infrequently but
can be devastating in terms of the effects on morbidity and mortality, especially in a population with low
immunity and pregnant women as one vulnerable
population. It is known that the common cold is an
acute infection of the respiratory tract caused by a
variety of RNA viruses, including many rhinoviruses
and several coronaviruses. The infection spreads
from person to person through contact with infected
secretions. Viruses parasitize respiratory epithelial
cells, causing increased mucus production and tissue
swelling, which then give clinical symptoms. It is
generally known that due to previous outbreaks of
the common cold, there have been more deaths and
poorer outcomes among pregnant women compared
with nonpregnant women (20-22). We still currently
don’t have data based on COVID-19 in pregnancy.
Therefore, COVID-19 in pregnancy is being considered as an equation, with more unknowns. The immunity modulated during normal pregnancy consists
of decreased the acquired immune system or specific
immunity (B-cells are absent, while T lymphocytes
constitute about 3-10% of the decidual immune
cells). Therefore, pregnant women with a special
population may be at a higher risk and more susceptible to or more severely affected by infectious diseases, especially during viral pandemics. It has been
confirmed that systemic maternal viral infections can
also affect pregnancy and cause various complications. These pregnancy complications may be caused
by the direct effects of viruses on mothers. Current
data show that in severe cases, COVID-19 infection
is associated with a cytokine storm, which is characterized by increased plasma concentrations of interleukins 2 (IL-2), IL-7, IL-10, granulocyte colonystimulating factor, interferon-γ-inducible protein10,
monocyte chemoattractant protein1, macrophage in-
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flammatory protein 1 alpha, and tumor necrosis
factor α (TNF-α). This cytokine storm induced by
SARS-CoV-2 may induce a more severe inflammatory state in these women (23). Therefore, pregnant
women should have special care, especially during
viral pandemics such as corona-virus disease
(COVID-19).

DISCUSSION
The coronavirus disease was first found in December 2019 in Wuhan, in China. The virus that
causes coronavirus disease 19 is called SARS-CoV-2.
Coronaviruses are members of the Orthocoronavirinae subfamily and the Coronaviridae family. They
are a group of related RNA viruses that cause diseases in birds and mammals. In humans, these viruses
cause respiratory tract infections that can be lethal.
The coronavirus disease has been rapidly spreading
all over the world. Certain groups of the population
have been detected that have a higher sensitivity to
COVID-19, such as; the elders, newborns, especially,
pregnant women may be more susceptible to
COVID-19 since pregnant women, in general, are
vulnerable to respiratory infection. Many viral epidemics and pandemics during pregnancy show how
pregnant women suffer from unfavorable perinatal
outcomes (fetal-maternal) in comparison with the
general population and non-pregnant women (24). It
is well known that a pregnant woman undergoes an
immunological transformation, where the immune
system is necessary to promote and support the pregnancy and growing fetus. In these conditions, pregnant women are considered to be in a special population group due to their specific susceptibility to some
infectious diseases because of the ‘sui generis immunological’ condition caused by pregnancy. Many
studies have discussed viral pandemics in the general
population, but limited attention has been given to
the effects on pregnant women and their babies.
Some studies have shown that pregnant women, in
addition to being more susceptible to viral infections,
are even at high risk for severe complications during
viral pandemics, this is due to immunologic and
physiologic alterations that occur during normal
pregnancy. Physiological alterations that occur during pregnancy in the cardiovascular and respiratory
systems, including increased heart rate, stroke volume, oxygen consumption, and decreased lung
capacity (25), constitute some additional risk factors
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increased during viral pandemics. Of all the viral
pandemics that have occurred, morbidity and mortality rates have been the highest among pregnant women compared to the general population. For example,
mortality rates among pregnant women in the pandemics of 1918 and 1957 (influenza pandemics) were
high, 27 percent in 1918, and 20 percent in 1957
(26,27), and the most common complications were
cardiopulmonary events (28). An analysis performed
on the CDC for the H1N1 pandemic (2009), mortality rates among pregnant women were 21.6 percent
(were 347 severely ill pregnant women, 75 died from
2009 H1N1, and 272 were admitted to an intensivecare unit and survived) (29). Ebola and Lassa viruses
cause severe hemorrhagic fevers. Even in these epidemics, mortality among pregnant women was found
to be higher than in the general population or nonpregnant women. In the 1976 epidemic, 46 percent of
the 177 Ebola-infected women were pregnant and the
overall mortality among pregnant women was 89%
(30,31). Three systematic reviews found that pregnant women have higher mortality rates associated
with varicella virus infection, which is ten times more
likely to be complicated by pneumonia during pregnancy (32-34). High mortality rates were also confirmed for rubeola (35,36), and 1957 H5N1 pandemics (37,38). Pregnant women are also more susceptible
and have higher mortality rates for SARS-CoV and
MERS-CoV. It has been confirmed that viral infections during pregnancy can affect fetal development
and maternal mortality and are therefore a major clinical problem worldwide; therefore public health institutions need to develop concrete plans for future
viral pandemics, with specific measures for pregnant
women.

CONCLUSIONS
Based on the previous viral pandemics, we confirm that pregnant women are more susceptible to
respiratory pathogens, and consequently, they may be
more susceptible to COVID-19 infection compared
to the general population. While due to the characteristic immune responses during pregnancy and potential risks from the cytokine-storm by COVID-19 infection, pregnant women with COVID-19 may have
severe morbidity and higher mortality rates.
It has been proven that immunological changes
associated with pregnancy can increase the severity
of some types of viral infections. For example, preg-
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nant women are more susceptible to rubella virus,
varicella, H1N1 flu, influenza when compared to the
general population, but the reason for the increase in
susceptibility has not been well defined. Viral infections during pregnancy can have a negative impact
on the mother and fetus and currently, we have not
yet developed adequate tools to prevent infection and
treatment of pregnant women during pandemics such
as: influenza, Ebola, SARS-CoV, MERS-CoV, and
COVID-19.
Based on the limited information available for
coronavirus disease 2019 (COVID-19) in pregnancy,
we confirm that pregnant women (as well as for other
viral infections) may be at a higher risk and more sus-
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ceptible to COVID-19. We recommend special care
and correct observance of measures such as social
distancing, frequent hand washing, the use of masks,
and all other measures that are given to the general
population during viral pandemics, while pregnant
women who become ill with COVID-19 should be
treated aggressively.
Based on this data, pregnant women should be
considered a population with a high-risk during viral
pandemics, and concrete plans must be developed
(with more specific measures) for this higher-risk
population while ensuring that women receive the
necessary care.
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