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Introduction

By January 7, 2020, Chinese scientists had isolated a novel coronavirus, severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2; previously known as 2019-nCoV), from these patients with virus-infected pneumonia, which was later designated coronavirus 
disease 2019 (COVID-19) in February, 2020, by WHO. Severe SARS-CoV-2-associated disease COVID-19 was declared a pandemic by 
the WHO in March 2020 and is characterized by cytokine storm, acute respiratory distress syndrome, and in some cases by systemic 
inflammation related pathology. A deeper understanding of the mechanism behind the immune dysregulation might give us clues for 
the clinical management of the severe cases and for preventing the transition from mild to severe stages. Monitoring of biochemical 
and hematological parameters is essential and can assist in the identification of patients who will need care in the ICU and could 
discriminate survivors and non-survivors too.

Generally, it’s imperative to regulate innate and adaptive immunity for better control of immune response consequence and for 
development of drug or vaccine. Biochemical and hematological parameters could serve for diagnosis, prognosis or monitoring espe-
cially for hospitalized patients of the Covid19 infection. Finally, the contribution of asymptomatic cases in the transmission deserve 
further studies to examine the extent of occurrence and the role in transmission, and also the immunity status of those individuals 
should be assessed very well. 
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In December 2019, a cluster of fatal pneumonia cases presented 
in Wuhan, China. They were caused by a previously unknown coro-
navirus. The virus spread rapidly and public health authorities in 
China initiated a containment effort [1]. On 31 December 2019, the 
World Health Organization (WHO) was alerted to the emergence of 
cases of pneumonia of unknown etiology detected in Wuhan city, 
China. Within days, Chinese health authorities identified 44 more 
cases [2].

On 30 January 2020, the Emergency Committee of the WHO, un-
der the 2005 International Health Regulations, declared COVID-19 

acute respiratory disease a public health emergency of interna-
tional concern [3], by this time as of June 28, 2020 more than 9.5 
million cases and 490,000 deaths are reported worldwide and it’s 
pandemic throughout all countries except Antarctica. By January 7, 
2020, Chinese scientists had isolated a novel coronavirus, severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2; previous-
ly known as 2019-nCoV), from these patients with virus-infected 
pneumonia, which was later designated coronavirus disease 2019 
(COVID-19) in February, 2020, by WHO [4]. Based on clinical cri-
teria and available serological and molecular information, the 
new disease was called coronavirus disease of 2019 (COVID-19), 
and the novel coronavirus was called SARS Coronavirus-2 (SARS-
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CoV-2), emphasizing its close relationship to the 2002 SARS virus 
(SARS-CoV) [1].

Evidence has shown that there are asymptomatic carriers of CO-
VID-19 who can transmit the disease to others. The virus incuba-
tion time shows a wide range (0–24 days) and the virus displays a 
high infectivity. It is therefore urgent to develop an effective thera-
py to treat patients with COVID-19 and to control the spread of the 
causative agent, severe respiratory syndrome [5]. Asymptomatic 
infections cannot be recognized if they are not confirmed by RT-
PCR or other laboratory testing, and symptomatic cases may not 
be detected if they do not seek medical attention. Estimates such as 
this therefore provide important insight by using a targeted popu-
lation to assess the prevalence of asymptomatic viral shedding 
[6]. The contribution of asymptomatic persons with MERS-CoV or 
SARSCoV-2 to the transmission is not well characterized. The con-
tribution of asymptomatic cases in the transmission of these virus-
es is not well known and deserves further studies to examine the 
extent of occurrence and the role in transmission. These studies 
should examine the clinical course of those individuals, viral dy-
namics, viral loads and contribution to the transmission [7].

Innate immune sensing serves as the first line of antiviral de-
fense and is essential for immunity to viruses. To date, our under-
standing of the specific innate immune response to SARS-CoV-2 is 
extremely limited [8]. In recent years, profound understandings 
of the innate immune response to viruses have been made. This 
type of immune response inhibits virus replication, promotes virus 
clearance, induces tissue repair, and triggers a prolonged adaptive 
immune response against the viruses. In most cases, pulmonary 
and systemic inflammatory responses associated with CoVs are 
triggered by the innate immune system when it recognizes the vi-
ruses [9].

COVID-19 causes a large-scale spread around China and the 
world. The vast majority of patients are mild or common type. 
Early finding, diagnosis and treatment have a certain extent of 
positive effect on the prognosis. Old age, chronic basal diseases and 
smoking history may be risk factors to a poor prognosis. In addi-
tion, based on certain laboratory results such as lymphocytes and 
other biomarker we may be able to judge the severity of the ill-
ness in a timely manner [10]. Many aspects of the virus and disease 
are still not understood. A better understanding will be needed to 
provide improved guidance. For example: Viral dynamics: optimal 

timing and type of clinical material to sample for molecular testing, 
Dynamic of immunological response, Disease severity in various 
populations, e.g.by age, the relationship between viral concentra-
tion and disease severity, etc. are the main area that need further 
studies for better understanding about the virus [2].

Immunological response for Covid19

The emerging epidemiological observation that significant 
proportions of individuals are asymptomatic despite infection not 
only reflects our current understanding that SARS-CoV-2 has a lon-
ger incubation period and higher rate of transmission than other 
coronaviruses, but also speaks to significant differences in the host 
immune response [8]. It is crucial to evaluate the burden of asymp-
tomatic individuals. Such studies will enhance the understanding 
of the pathogenesis of these emerging viruses and will inform poli-
cy makers to make scientifically sound recommendations [7].

It is imperative that immune responses against SARS-CoV-2 and 
mechanisms of hyper inflammation driven pathology are further 
elucidated to better define therapeutic strategies for COVID-19 
[8]. In this regard, treatments addressing the immunopathology of 
SARS-CoV-2 infection have become a major focus. Notably, while a 
rapid and well-coordinated immune response represents the first 
line of defense against viral infection, excessive inflammatory in-
nate response and impaired adaptive host immune defense may 
lead to tissue damage both at the site of virus entry and at systemic 
level [11].

The pathology of severe cases of COVID-19 does indeed re-
semble certain immunopathologies seen in SARS-CoV-1 and MERS-
CoV infections, like Cytokine related syndrome (CRS). However, in 
many other ways, immune responses to SARSCoV-2 are distinct 
from those seen with other coronavirus infections [8]. Severe 
SARS-CoV-2-associated disease (coronavirus disease 2019 (CO-
VID-19)) was declared a pandemic by the WHO in March 2020 
and is characterized by cytokine storm, acute respiratory distress 
syndrome (ARDS), and in some cases by systemic inflammation 
related pathology. The innate immune system is therefore a poten-
tially important target for therapeutic treatment of COVID-19, but 
experimental studies are needed, and SARS-CoV-2 presents unique 
challenges for pre-clinical and mechanistic studies in vivo [12].

In 2003, glucocorticoid was widely used in SARS treatment to 
control pulmonary infection by regulating inflammatory respons-
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es. Except for viral pathogenicity, the inflammatory response of the 
body also plays a crucial role in SARS-induced lung injury cases. 
Therefore, in CoV pneumonia cases, it is important to control cy-
tokine production and inflammatory response, given that they are 
responsible for the accumulation of cells and fluids [9]. Several 
studies highlight relevant changes occurring both in innate and 
adaptive immune system in COVID-19 patients. In particular, the 
massive cytokine and chemokine release, the so-called “cytokine 
storm”, clearly reflects a widespread uncontrolled dysregulation of 
the host immune defense. A deeper understanding of the mecha-
nism behind the immune dysregulation might give us clues for the 
clinical management of the severe cases and for preventing the 
transition from mild to severe stages [11]. Notable achievements 
have been made in analyzing detrimental and protective mecha-
nisms. For instance, completely blocking a proximal event in the 
immune response seems unwise considering its general role in reg-
ulating the host defense. In contrast, more limited and specific ef-
fector arms, such as controlled production of oxygen radicals, NET 
formation, IL-1, IL-4, IL -6, IL-8, and IL-21 production, are probably 
practicable targets [9].

As pathological examination has confirmed the involvement of 
immune hyperactivation and acute respiratory distress syndrome 
in fatal cases of COVID-19, several disease-modifying anti-rheu-
matic drugs (DMARDS), such as hydroxychloroquine and tocili-
zumab, have been proposed as potential therapies for the treat-
ment of COVID-19 [5]. Some early observations as well as previous 
knowledge from epidemic SARS-CoV-1 suggest that monocytes and 
pulmonary monocyte derived macrophages play an early and key 
role in the progression to severe COVID-19 by promoting cytokine 
storm, ARDS, and disseminated peripheral tissue damage. Patho-
logical monocyte responses in COVID-19 bear some similarities to 
those in aging, suggesting that monocytes may be a contributor to 
the disproportionate severity of COVID-19 in older adults [12].

The study highlighted hypotheses that interrogate mechanisms 
for viral escape from innate sensing, for hyperinflammation as-
sociated with CRS and inflammatory myeloid subpopulations, for 
lymphopenia marked by T cell and NK cell dysfunction, and for cor-
relates of protection and their duration, among others [8]. Adverse 
outcome is associated with depletion of CD3+ T lymphocytes that 
is tightly linked to busts of cytokines such as IL-6 and IL-8 [13]. 
Asymptomatic group had a significantly longer duration of viral 
shedding than the symptomatic group (log-rank P = 0.028). The 

virus-specific IgG levels in the asymptomatic group were signifi-
cantly lower (P = 0.005) relative to the symptomatic group in the 
acute phase. In addition, asymptomatic individuals had a reduced 
inflammatory response characterized by low circulating concen-
trations of cytokines and chemokines. These data suggest that as-
ymptomatic individuals had a weaker immune response to SARS-
CoV-2 infection [14]. 

High level of IL-6, CRP and hypertension were independent risk 
factors for the severity of COVID-19. The risk model based on IL-6, 
CRP and hypertension had the highest area under the receiver op-
erator characteristic curve (AUROC). Additionally, the baseline IL-6 
was positively correlated with other immune-inflammatory pa-
rameters and the dynamic change of IL-6 in the severe cases were 
parallel to the amelioration of the disease that indicates IL-6 played 
a pivotal role in the severity of COVID-19 and had a potential value 
for monitoring the process of severe cases [15]. Evaluation of cyto-
kine profiles and immune cell subsets has important implications 
for selecting appropriate immunosuppressants. Also the severity 
of the hyperinflammation and viral load or replication status needs 
to be taken into consideration. One way to avoid the suppression 
of anti-viral immunity is to choose selective instead of broad im-
munosuppressive drugs. The timing of treatment is also crucial to 
reduce the side-effects of immunosuppression [14].

Biochemical and Hematological parameters among Covid19 
infected patients

Several risk factors has been identified for death in adults in 
Wuhan who were hospitalized with COVID-19, accordingly older 
age, d-dimer levels greater than 1 μg/mL, and higher Sequential 
Organ Failure Assessment (SOFA) score on admission were associ-
ated with higher odds of in-hospital death. Additionally, elevated 
levels of blood IL-6, high-sensitivity cardiac troponin I, and lactate 
dehydrogenase (LDH) and lymphopenia were more commonly 
seen in severe COVID-19 illness [4]. Also other finding confirmed 
Serum LDH or CK decline may predict a favorable response to 
treatment of COVID-19 infection (Yuan., et al. 2020). Serum urea 
creatinine (CREA), cystatin C (CysC), direct bilirubin (DBIL), cho-
linesterase (CHE) and lactate dehydrogenase (LDH) could be used 
to distinguish severe COVID-19 cases from mild COVID-19 cases. 
In particular, serum biomarkers, including urea, CREA, CysC, which 
reflect glomerular filtration function, may have some significance 
as potential indicators for the early diagnosis of severe COVID-19 
and to distinguish it from mild COVID-19 [16].
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Covid-19 is a respiratory infection with a significant impact on 
the hematopoietic system and hemostasis leading to several car-
diovascular complications. Hematologic consequences of this new 
infection allowed medical community to start new treatment ap-
proaches concerning infection going from targeted anti-inflamma-
tory drugs to anticoagulation or stem cell therapies (Debuc and 
Smadja, 2020). It has been proposed that laboratory tests of fer-
ritin, lymphocyte or leukocyte counts, platelet counts, erythrocyte 
counts, and sedimentation rate could be used to screen patients at 
high risk of hyperinflammation [14].

Monitoring of hematological parameters is essential and can as-
sist in the identification of patients who will need care in the ICU, 
as they presented a deeper lymphopenia, as well as a decrease in 
hemoglobin, absolute monocyte count and even tend to develop 
neutrophilia during hospitalization, with a peak in this period of 
ICU stay [17]. On admission, the counts of lymphocytes, T-cell sub-
sets, eosinophils, and platelets decreased markedly, especially in 
severe/critical and fatal patients. Increased neutrophil count and 
neutrophils-to-lymphocytes ratio were predominant in severe/
critical cases or non-survivors. During hospitalization, eosino-
phils, lymphocytes, and platelets showed an increasing trend in 
survivors, but dropped significantly afterwards in non-survivors. 
Non-survivors kept a high level or showed an upward trend for 
neutrophils, IL-6, procalcitonin, D-dimer, amyloid A protein, and C-
reactive protein, but showed a downward trend in survivors [18]. 

Further, Patients with severe and fatal disease had significantly 
increased white blood cell (WBC) count, and decreased lymphocyte 
and platelet counts compared to non-severe disease and survivors. 
Biomarkers of inflammation, cardiac and muscle injury, liver and 
kidney function and coagulation measures were also significantly 
elevated in patients with both severe and fatal COVID-19. IL-6) and 
IL-10 and serum ferritin were strong discriminators for severe dis-
ease [19]. During hospitalization, neutrophil-to-lymphocyte ratio 
(NLR) was found to have certain relevance to the hospitalization 
days and a role in forecasting disease prognosis for patients with 
COVID-19. Compared to non-severe patients, leukocyte count, neu-
trophil count and NLR were significantly higher, whereas lympho-
cyte count was declined in severe patients at each time point [20].

Hematologic and immunologic impairment showed a signifi-
cantly different profile between survivors and non-survivors in 
patients with COVID-19. A multivariate Cox regression model sug-
gested that restored levels of lymphocytes, eosinophils, and plate-

lets could serve as predictors for recovery, whereas progressive 
increases in neutrophils, basophils, and IL-6 were associated with 
fatal outcome. Thus, these biomarkers could serve to predict recov-
ery or fatal outcome [18]. In hospitalised patients Clinicians should 
consider low lymphocyte count as well as the serum levels of CRP, 
D-dimers, ferritin, cardiac troponin and IL-6 which may be used in 
risk stratification to predict severe and fatal COVID-19. It is more 
likely that the course of the disease will be unfavourable if some or 
all of these parameters are altered [21,22].

Evidence found for association between blood groups and CO-
VID-19. The odds of COVID-19 positive vs negative test results 
were increased in blood groups A and decreased in blood groups O 
while Rh negative blood types are rare, the study find evidence of 
association only for Rh positive blood groups [23]. Similarly, other 
findings showed that blood group A was associated with a higher 
risk for acquiring COVID-19 compared with non-A blood groups, 
whereas blood group O was associated with a lower risk for the 
infection compared with non-O blood groups [24].

Conclusion
Uncontrolled dysregulation of the host immune defense that 

include both in innate and adaptive immune system is the major 
causes for symptomatic compared to asymptomatic cases among 
COVID-19 patients. Besides, biochemical and hematological char-
acteristics are very importance for monitoring or prognosis pur-
pose of hospitalized patients and/or could serve to predict recov-
ery or fatal outcome for COVID-19 infected patients. Still many 
studies are expected to identify and justify the specific immune 
system response and biochemical and hematological parameters 
as well for discovery of the respective drugs or vaccine for Covid19 
virus. 
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