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Abstract  

Corona pandemic has been a nightmare for health care, from the point of view of transmission, pathogenesis, diagnosis and treatment, everything 

in doldrums. Pregnancy in itself encompasses altered physiology, immunity and often is characterized by unpredicted bodily responses. 

The short review is an attempt to summarize the knowledge gained so far in context with COVID 19 infection in pregnancy. The paper highlights 

gaps in our present understanding and emphasize on more research for understanding the double edged sword - immune system and its response 

to COVID 19 infection in pregnant woman. 
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Introduction  

The information pertaining to pregnancy and COVID-19 infection 

remains limited and controversial. COVID -19 has been proclaimed as a 

global pandemic respiratory disease caused by severe acute respiratory 

syndrome corona virus 2 (SARS-CoV-2) [1].The viral infection has been 

reported to have three stages. Stage 1 – The incubation period where in 

most of the cases are asymptomatic however the virus survives in the host 

undetected butinfective.  The incubation period from the day is usually of 

5-7 days. Stage II – The virus is detectable with minor or mild symptoms 

like fever, cough, sore throat , myalgia, and fatigue [2-5].Stage III  This 

is the full blown disease with cytokine storm manifesting with symptoms 

like high fever with coughing , headache , difficulty in breathing , 

pneumonia , diarrhea , haemoptysis and excessive sputum .Stage III can 

be divided into severe stage- defined as tachypnoea>30 breaths per 

minute, oxygen saturation ≤ 93 % at rest , or PaO2/ FiO2 ratio < 300 

mmHg  and  criticalstage characterized by- respiratory failure requiring 

mechanical ventilation, septic shock or other organ dysfunction [6]. This 

critical stage requires intensive care. The current understanding of COID-

19 pathogenesis and clinical spectrum points out that individuals >65 

years, with compromised immune system, other underlying chronic 

disease like diabetes mellitus or chronic infections and perhaps pregnant 

comprise the vulnerable group [7]. 

Immune response in normal pregnancy  

Pregnancy has been described as physiologically altered inflammatory 

state [8, 9]. The immune system behaves like a pendulum between 

proinflammatory to anti-inflammatory state during the various stages of 

pregnancy. The first trimester is pro –inflammatory and second trimester 

been anti –inflammatory and third trimester shifts back into pro –

inflammatory state [9]. An inflammatory response is triggered for the 

blastocyst to successfully penetrate the uterus for implantation and 

placentation during first trimester [10]. At this stage the maternal system 

weakens and mother suffers from morning sickness, weakness, fatigue, 

headache indicating pro-inflammatory phase [11]. In the second trimester 

maternal health improves and anti-inflammatory state leading to fetal 

development and growth swiftly. In the third trimester, the development 

of fetus completes and immune response is again activated for the 

delivery of the baby and the placenta [12], as the immune cells invade the 

myometrium with the pro –inflammatory phase facilitates contraction in 

the uterus [13]. 

It is important to take into consideration the role of NK cells. These NK 

cells protect the body from diseases by secreting cytokines such as INF γ 

and TNFα, which act on other immune cells like macrophages to fight the 

infection .NK cells are controlled by inhibitory receptors such as NKG2A. 

Activation of NKG2A receptors prevent NK cells from destroying 

trophoblast cells [14, 15, and 16].  In a normal healthy pregnancy, the 

percentage of NK cells in the peripheral blood tend to increase in the first 

trimester, decrease in second and third trimester. The uterine NK cells 

during the first trimester become progressively less granular and decrease 

in number, leaving only minimal Uterine NK cells at term. Uterine NK 

cells are known to regulate trophoblast invasion by producing the 

chemokinesinterlukin (IL-8) and IFN –inducible protein (IP-10) and 

induce vascular growth by secreting angiogenic factors [17]. However, 

increased activation of uterine NK cells have been associated with 

pregnancy complications such as spontaneous abortion and pre-eclampsia 

[15]. 

Pathogenesis in COVID-19  

The structure of COVID-19 has been described as a positive single 

stranded RNA genome having four genes; a spike protein, an envelope, a 
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membrane and a nucleocapsid. [18] The main target of the virus is the 

pulmonary system where the virus binds to the host receptor, the 

angiotensin converting enzyme 2 (ACE 2) via receptor binding domains 

present on surface of epithelia cells [16]. The spike protein then undergoes 

a conformational modification for the viral envelope to bind to the cell 

membrane and release RNA into the host cells. Once RNA enters the host 

cell, it gets translated into viral replicases, which are split into smaller 

particles by enzymes called proteinases. The particles are then translated 

into viral proteins by mRNA and gather into virions on the endoplasmic 

reticulum and the Golgi apparatus where they are released out of the cells 

via vesicles [19]. Following their release, they enter the alveoli cells, 

endothelial cells and blood cells .This causes exaggerated activation of 

immune cells and cytokines. 

Corona virus immune response  

Studies have revealed that COVID -19 is characterized by increased total 

neutrophils, reduced total lymphocytes, increased IL-6, increased C-

reactive, D-dimer and Procalcitonin are indicate severe COVID-19 

infection [4]. The latter findings also correlate with disease severity and 

death. A study by Evangelos et al investigating the immune response 

revealed that patients with severe respiratory failure displayed either 

macrophage activation syndrome (MAS) or very low human leucocyte 

antigen D related  (HLA –DR )expression accompanied by profound 

depletion of CD4 lymphocytes , CD 19 lymphocytes , and natural killer 

(NK cells) [20]. Both NK cells and T cells (cell mediated cytotoxic 

adaptive immunity) are important for control of infection, their depletion 

is associated with severe COVID-19 infection [21]. Literature studies 

have noticed an increased expression of NKG2A, which is an inhibitory 

receptor for NK. [21, 22] 

Similarity in immune response between corona 
infection and pregnancy (table 1) 

Proinflammatory cytokines such as IL – 1, IL-6, INF γ, MCP 1 and IP-10 

have been reported to be elevated into the blood of patients infected by 

COVID -19 (5). Patients with severe disease show significantly higher 

percentage of CD 14, CD 16 inflammatory monocytes in peripheral blood 

than patients with mild disease. These cells secrete inflammatory 

cytokines that contribute to the cytokine storm, including MCP1, IP-10 

and MIP1 α, TNF [5, 7] .The ripple of cytokines may result in septic 

shock, multi organ failure which may result in myocardial damage and 

circulatory failure observed in some patients. [22] 

The pregnancy during first and second trimester is a pro inflammatory 

state more so in the I trimester. Therefore the risk of contracting COVID-

19 infection is higher in I trimester. Immune defense in I trimester is 

governed by activation of NK cells and monocytes at one end and 

attenuation of cell mediated The 1 immunity with predominance of Th2 

dominated environment that increases morbidity due to infection. [24]  

Corona virus is known to target the host receptor ACE 2 via receptor 

binding domain. The expression of ACE 2 in the placenta is higher in the 

villous cytotrophoblast, syncitiotrophophoblast cells in the deciduas 

during the the first trimester of the pregnancy (25). Since ACE 2 is highly 

expressed in this region of the placenta , this not only increases the risk of 

the mother contracting  SARS-CoV -2 , but this is also plausible cause 

that transmission from the mother to child may occur .(26) Till now , no 

reports on mother to child transmission of the coronavirus have been 

reported . In fact this transmission is highly unlikely since placenta creates 

a protective mechanism against viruses .The placenta actually creates 

protection against foreign pathogens by anti-microbial action .[23] The 

trophoblast cells stimulate the expression of secretory leucocyte protease 

inhibitor (SLPI) and INF-ẞ , which are recognized for inhibitory action 

against viruses. .  

 

Pregnancy  COVID -19 Infection 

↓ Natural Killer Cells                                                   ↓ Natural Killer Cells 

↑NKG2A Receptors                                                      ↑NKG2A Receptors                               

↓ Lymphocytes                                                            ↓ Lymphocytes 

↑Pro inflammatory factors                                        ↑Pro inflammatory factors                      

↑ACE 2 Receptors                                                       ↑ACE 2 Receptors 

Table -1 The immune response in Normal Pregnancy vs COVID -19 

Pregnancy brings mechanical effects on physiological cardio respiratory 

system alterations causing diaphragmatic displacement by the gravid 

uterus and the gestational weight gain resulting in altered pulmonary 

volumes leading to reduced total lung capacity and to an inability to clear 

effectively the pulmonary secretions. (27) This could add to susceptibility 

to infection.  

Factors lowering the risk of infection in pregnancy  

Inspite of the much publicized increased risk of pregnant women, the 

reports of inflammatory lung process towards extensive tissue damage 

and the ARDS has been rarely observed. The speculated explanation 

could be physiological ‘silencing “of the Th 1 pro –inflammatory 

response and dominance of Th 2 over Th 1 immunity which may account 

for a more restrained inflammatory cascade in pregnant women with 

COVID19. While the Th1 lymphocyte cytokines include gamma 

interferon (IFN –γ), interleukin IL-1α, IL-1, IL-12, IL-6 are microbicidal 

and proinflammatory. On the contrary in Th 2 dominated pregnancy state 

anti –inflammatory response is mediated by IL-, IL-10, IL-13 and 

transforming growth factor beta (TGF) [28, 29]. 

It is also possible that pregnancy been dominated by anti-inflammatory 

milieu which makes the immune response less deregulated and blunt the 

fatal cytokine storm  which would have otherwise set in  by the Th 1 cells. 

On this ground, it may be explained why hydrochloroquine (HCQ), 

colchicines, monoclonal antibody anti- IL1R (Tolclimuzab and Anakinra 

) have been documented to mitigate the inflammatory response and 

provide clinical benefits. Hydroxychloroquine, Colchicine and 

Tolclimuzab have ability to reduce IFN-Y and IL-1 secretion by inhibition 

of IL-6 receptors. (28) Heparin use is all supported due to its anti –

inflammatory action which may further decrease the risk of arterial and 

venous thrombosis. [29] 

Conclusion  

We may infer from above discussion that COVID-19 infection and 

pregnancy has few similar immunological responses. The I and II 

trimester of pregnancy are more susceptible to COVI19 disease. The 

current literature does not establish vertical maternal to child transmission 

of COVID-19 infection and therefore it can be concluded overall COVID-

19 infection in pregnancy follows a benign course with less likelihood of 

cytokine storm or grave COVID-19 complications. Further studies on 

immunological aspects of COVID-19 infection in pregnant woman are 

required for enhancing our knowledge on this bewildering aspect of 

immunity, a double edged sword. 
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