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ABSTRACT: 

The novel coronavirus SARS-CoV2 causes COVID-19, a pandemic threatening millions. As protective immunity does not 

exist in humans and the virus is capable of escaping innate immune responses, it can proliferate, unhindered, in primarily 

infected tissues. It is unknown if immunocompromised hosts are at higher risk of more severe systemic disease. Subsequent 

cell death results in the release of virus particles and intracellular components to the extracellular space, which results in 

immune cell recruitment, the generation of immune complexes and associated damage. Infection of monocytes/macrophages 

and/or recruitment of uninfected immune cells can result in massive inflammatory responses later in the disease. We 

propose different hazard factors alongside potential solutions for immunocompromised hosts with COVID-19, which can 

build the danger of poor outcomes. Antiviral agents and immune modulating treatments are currently being trialed. 

Understanding immune evasion strategies of SARS-CoV2 and the resulting delayed massive immune response will result in 

the identification of biomarkers that predict outcomes as well as phenotype and disease stage specific treatments that will 

likely include both antiviral and immune modulating agents. Further research with respect to this relationship and its clinical 

administration is justified and also it has been approaches to patho-physiological studies are needed to establish more 

details. 
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1. INTRODUCTION 

COVID-19 (Coronavirus Infection 2019) is 

brought about by the corona virus SARS-CoV-2 

(severe acute respiratory syndrome coronavirus-2), 

which has spread rapidly to in excess of 160 nations 

over the world 1. That was first recognized in 

Wuhan, China, in December 2019. Genetic 

sequencing of the virus suggests that it is a beta 

corona virus closely linked to the SARS virus. By 

way of definition, a symptomatic COVID-19 case is 

a person who has developed signs and symptoms 

suggestive of COVID-19. Symptomatic 

transmission refers to transmission of SARS-CoV-2 

from persons with symptoms. Epidemiology and 

virologic studies suggest that transmission mainly 

occurs from symptomatic people to others by close 

contact through respiratory droplets, by direct 

contact with infected persons, or by contact with 

contaminated objects and surfaces 2-4. The 
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incubation period for COVID-19, which is the time 

between exposure to the virus (becoming infected) 

and symptom onset, is, on average, 5-6 days, but 

can be up to 14 days. During this period, also 

known as the “presymptomatic” period, some 

infected persons can be contagious, from 1-3 days 

before symptom onset 5. Immunocompromised 

patients are vulnerable to opportunistic pathogens 

(e.g., Cryptococcus, Candida, and Aspergillus 

species) and to reactivation of endogenous but 

latent organisms (e.g., Herpesviruses, Toxoplasma 

gondii, Pneumocystis jiroveci). Infection in 

immunocompromised patients with these pathogens 

can present with minimal signs and symptoms or 

with atypical features in unusual locations. This can 

considerably delay the diagnosis if the presence of 

immunocompromise is not appreciated. An 

immunocompromised patient is one in whom any 

aspect of host defense is deficient. A basic 

understanding of the elements of host defense and 

immunity is required to appreciate the likely cause 

of infection in any given immunocompromised 

patient. Both specific (immune) and nonspecific 

(non immune) host defenses exist. Nonspecific 

defense elements include intact integumentary 

barriers 6. The relationship between immunological 

response to coronaviruses and the severity of the 

disease has been a conundrum since the first severe 

acute respiratory syndrome (SARS) corona virus 

outbreak in 2002−2003 7. A report by Mehta in The 

Lancet showed that acute respiratory distress 

syndrome (ARDS) is the main cause of death with 

COVID-19 and that ARDS is the common 

immunopathological event for SARS-CoV-2, 

SARS-CoV and MERS-CoV infections 8. The 

present short review to attempt know about the risk 

factors of immunocompromised in COVID-19 

infection, additionally here to seek defensive 

approaches for avoidance of disease to specific 

patient. 

2. DETERMINANT CONDITION OF COVID 

19 IN IMMUNOCOMPROMISED 

PATIENTS 

Severe acute respiratory syndrome corona virus (SARS-

CoV) was the etiological agent of the first epidemic that 

started in November 2002 in China and ended in July 

2003, accounting for 8,422 confirmed cases and 774 

deaths in 26 countries 9. The antibody-dependent 

enhancement (ADE) mechanism, a viral cellular uptake 

of virus antibody complexes, may also occur in this 

phase, mainly in immunocompromised patients. These 

patients have an early suboptimal antibody activity and 

cannot completely clear the virus, leading to persistent 

viral replication, inflammation, and increased fatality 

risk 10. However, the role of the immunological 

suppressed status on COVID-19 severity remains 

controversial so far. 

The biological response to SARS-CoV-2 infection 

requires the activation of the innate and acquired 

immunity 11. In a postmortem study, the over 

activation of T cells, manifested by increase of 

Th17 and high cytotoxicity of CD8+  T cells, were 

related with the severe lung immune injury 12. 

Lymphopenia is a common finding in COVID-19 

affected patients, extensively associated with severe 

complications and death, and could be caused by 

lung sequestration of hyper activated T cells 13. 

Mild COVID-19 course in immunocompromised 

patients, such as children under anticancer therapy, 

immunosuppressive chronic drugs users, transplant 

recipients and poorly controlled HIV or AIDS 

patients 14-16. Recently, the chronic use of 

corticosteroids previous to SARS-CoV-2 

contamination was associated with critical illness 

outcomes, including a high risk of death 17. These 

contradictory observations show that the knowledge 

about the relationship between COVID-19 and host 

immunological status is limited. 

 Some one of recent data has been shown the severe 

respiratory complications caused by corona viruses 

are thought to be driven by the aberrant 

inflammatory and cytokine response perpetuated by 

the host immune system 18. Recent data analyses of 

large Chinese cohorts have identified risk factors 

such as older age, hypertension, chronic respiratory 

diseases, and cardiovascular diseases, but not 

immunosuppression, as risk factors for disease 

severity in COVID-19 19. A pediatric liver 

transplant center in Italy reported no significant 

pulmonary disease from COVID-19 amongst their 

patients with autoimmune liver disease, on 
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chemotherapy, or those who were post-transplant 20. 

Not only has evidence that immunosuppression 

causes increased risk in COVID-19 been lacking, 

there is also a theoretical argument that 

immunosuppression may be therapeutic. A hyper 

inflammatory response to COVID-19 may cause a 

cytokine storm syndrome, driving severe and deadly 

cases of COVID-19. Clinical investigations into the 

utility of various immunosuppressive agents in 

COVID-19, including tocilizumab (an IL-6 

inhibitor), Janus kinus (JAK) inhibitors, and others 

are ongoing 21. 

The data regarding risk factors for poor outcomes in 

COVID-19 is far from definitive-as we learn more 

about this disease, we may find that certain cancers, 

neuro immunologic conditions, or 

immunosuppressive agents do indeed increase 

morbidity. The medical complexity of some 

immunocompromised patients may itself lead to 

higher risk for nosocomial infections or 

complications related to hospitalization. Those in 

their 80s and 90s are at the highest risk from this 

infection, and we must do everything we can to 

protect them. However, as health professionals 

focus on ‘immunocompromised and elderly’ 

patients in our public health messaging, we send an 

implicit message, that others have made explicit, 

that those outside of these groups are safer. 

Paradoxically, the neurologist in his late 50s 

speaking about protecting high-risk 

immunocompromised patients at our hospital 

meeting, may himself be at higher risk than many of 

the immunocompromised patients he seeks to 

protect. 

3. DEFENSIVE APPROACHES OF 

IMMUNOCOMPROMISED PATIENTS 

DURING    COVID-19 INFECTIONS 

This is in stark contrast to the clinical presentation 

encountered in infections with so-called “novel 

coronaviruses” SARS-CoV, MERS-CoV and 

SARS-CoV2, which are associated with morbidity 

and case-fatality ratios that far exceed the ones in 

shCoVs. Based on current knowledge, clinical 

pictures, disease pathology and progression of 

SARSCoV2 infections are similar causing 

significant morbidity and mortality that may be 

associated with hyper inflammatory responses in a 

subset of patients 22. While data on SARS-CoV2 are 

still sparse, aforementioned parallels with SARS-

CoV and MERS-CoV may (for now) allow 

extrapolation of knowledge to understand how 

SARS-CoV2 escapes the host’s immune response. 

In particular, the viral spike protein, which binds to 

the host cell receptor, is 20-30 amino acids longer 

than SARS-CoV, and other closely related corona 

viruses 23. One study, involving 99 patients Journal 

Pre-proof Journal Pre-proof reported neutrophilia 

(38%), lymphopenia (35%), and increased systemic 

inflammatory proteins (IL-6 in 52%, and CRP in 

84%) as common symptoms in COVID-19 disease 
24. The rapid spread of SARS-CoV2 infection 

globally, has led to the immediate need for a 

vaccine or therapeutic intervention to prevent or 

treat COVID-19 disease. Further, due to the 

minimal severity of the SARS (774 deaths globally) 

and MERS (866 deaths globally) epidemics, few 

studies to generate a vaccine or therapeutic for other 

closely related corona viruses have been 

undertaken, which could have efficacy for COVID-

19 disease. Clinical trials testing treatments for 

COVID-19 are being undertaken, results from large 

randomized studies though remain outstanding at 

this stage. Medical use of Chloroquine dates back 

decades. Its phosphate and sulphate derivatives are 

administered as antimalarials, and 

hydroxychloroquine is widely used as 

immunomodulatory agent in systemic lupus 

erythematosus. In addition, chloroquine has 

antiviral activity against Influenza, Chikungunya 

virus, seasonal CoVs, and SARS 25. 

Immunomodulatory effects of hydroxychloroquine 

are well established, and may enhance its 

therapeutic effect in COVID-19 complicated by 

macrophage activation and cytokine storm26. 

Nucleoside analogues are explored as treatment 

options for COVID-19. Remdesivir, a prodrug to 

adenosine was originally developed for the 

treatment of hemorrhagic fever viruses, namely 

Ebola (EBOV) and Marburg viruses, but 

underperformed in EBOV treatment compared to 

antibody strategies 27. The combination of lopinavir 
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and ritonavir (LPV/r), better known by tradenames 

Aluvia® and Kaletra®, is a frequently used 

antiretroviral treatment for HIV. Combining two 

protease inhibitors limits otherwise extensive 

CYP3A4 activation and drug metabolism, thereby 

resulting in much improved bioavailability of LPV 
28. In SARS and MERS patients, recombinant 

interferons have been used with varying success. 

While antiviral activity of recombinant IFN-α2a, 

IFN-α2b, IFN-β1a and IFN-β1b was shown in vitro 

for MERS, SARS and SARS CoV2, neither 

mortality nor viral clearance were affected by 

recombinant interferons in MERS 29. Convalescent 

plasma, i.e. plasma from individuals following 

COVID-19 resolution and rich in immunoglobulins 

directed against SARS-CoV2, is being entertained 

as possible treatment option. Finally, in viruses that 

are subject to ADE (such as SEARS-CoV2, see 

above) by nonneutralizing antibodies, the option of 

plasma therapy also holds significant risks 30-31. 

 As mentioned above, current management of 

COVID-19 is mainly supportive and approved 

treatments based on scientific evidence are not 

available. Considering impressively rapid 

development of systemic and pulmonary 

inflammation in a subset of patients with COVID-

19, early identification and control of derailed 

immune responses is of utmost importance. 

Standard treatment in these conditions includes 

high-dose corticosteroids (dexamethasone), the 

calcineurin inhibitor cyclosporine chemotherapy 

with etoposide, and ultimately stem cell 

transplantation 32. As discussed above, some 

immune modulating drugs may protect from viral 

infections. Antimalarial drugs (chloroquine, 

hydroxychloroquine) may inhibit tissue infection 

and viral replication33. Uncontrolled discontinuation 

of immune modulating treatment may result in 

disease flares in autoimmune/inflammatory 

conditions, organ rejection in transplant patients, or 

reoccurrence of malignancies, which (on top of 

obvious effects) may also all increase the risk for 

viral infection. Thus, national and international 

societies, including the ACR and EULAR, 

recommend continuation of treatment in the absence 

of symptoms and alterations to existing treatment 

regimens only in agreement with and under close 

monitoring by the responsible clinical service 34. 

4. CONCLUSIONS  

As immunity does not exist and a significant 

proportion of humans develop severe disease, the 

novel corona virus SARS-CoV2 is a threat to 

millions globally. SARS-CoV2 has the capacity to 

escape innate immune responses, which allows the 

pathogen to produce large copy numbers in 

primarily infected tissues, usually airway epithelia. 

COVID-19 has a significant impact in 

immunocompromised hosts, particularly HCT 

recipients, as well as HCT donors and medical 

caregivers. Ongoing modifications will be necessary 

with the increasing availability of data about 

COVID-19 in immunocompromised patients that 

will better inform individual and system-level care. 

Clinical personnel and transplantation centers must 

keep abreast of changing dynamics, evolving 

SARS-CoV-2 data, and governmental policies and 

recommendations within the context of their local 

epidemiology. We are only beginning to understand 

host factors, such as differential expression of cell 

surface proteins that may determine infection risk, 

disease presentation and outcomes. Unveiling tissue 

and stage specific factors contributing to pathology 

will result in new, effective and disease stage 

specific therapeutic approaches that control virus 

replication while limiting inflammatory damage 

until vaccinations become available. 
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