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Abstract 

Coronavirus disease (COVID-19) which is caused by SARS-COV2 represent great gl

obal public health concern, was reported in Wuhan, China.  

Severe acute respiratory syndrome coronavirus (SARSCoV) and the Middle East respi

ratory syndrome coronavirus (MERS-CoV) consensus guideline to understand the epi

demiology and pathogenesis of SARS-Cov2 This review provide comperhensive sum

mary to explain current status and  development of therapeutics to treat patient with c

ovid 19 infection and  clinical skills consensus guideline on nursing care holistic 

of patients with severe COVID-19. 
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Introduction 

Coronavirus disease (COVID-19) is a fetal  viral pneumonia with an unusual outbreak

 in Wuhan, China, in December 2019 ,and great public highly pathogenic (Zhou et al ,

 2020) (Chan et al, 2020) (Huang et al, 2020). It is highly pathogenic coronavirus afte

r the severe acute respiratory syndrome coronavirus (SARSCoV) and the Middle East 

respiratory syndrome coronavirus (MERS-CoV). WHO listed it as the Public Health E

mergency of International Concern (PHEIC). 

 Person-to-person transmission of COVID-19 infection led to the isolation of patients.

 In Washington the community transmission was detected in February 2020 and hypo

xemic respiratory failure and hypotension cause ICU admission leading to mechanical

 ventilation and vasopressor treatment respectively leading to high mortality.(Bhatraju

 et al,  2020)To face this pandemic and overcome the limitation of healthcare system, 

Americans pay attention to transition to remote working and other digital solutions to 

continue functioning.  (Sirina Keesara and Kevin Schulman, 2020). 

Elderly people children, and health care providers should have special care (Rothan a

nd Byrareddy, 2020).  

Pathogenesis 

The main pathogenesis of COVID-19 infection as respiratory system targeting virus w

as severe pneumonia, RNAaemia, combined with the incidence of ground-glass opacit

ies, and acute cardiac injury (Huang et al,  2020)   (Shi et al,  2020).   

 Clinical manifestations including fever, nonproductive cough, dyspnea, myalgia, fati

gue, normal or decreased leukocyte counts, and radiographic evidence of pneumonia 
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(Huang et al,  2020). which are similar to the symptoms of SARS-CoV and MERS-C

oV infections  (J.S.M Peiris,  2003) . 

From patients with laboratory-confirmed Covid-19 from 552 hospitals in 30 provincs, 

China through January 29, 2020, data were extracted and found that the most common

 symptoms were fever (43.8% on admission and 88.7% during hospitalization) and co

ugh (67.8%). Diarrhea was uncommon (3.8%). The patients often presented without f

ever, and many did not have abnormal radiologic findings (Guan et al,  2020). 

Observational database from hospitalized Covid-19 patients in Asia, Europe, and Nort

h America who were admitted between December 20, 2019, and March 15, 2020, use

d to study the relationship of cardiovascular disease and drug therapy with in-hospital 

death confirm that cardiovascular disease is associated with in-hospital death among h

ospitalized patients with Covid-19 (Mehra et al,  2020) . 

Although the pathogenesis of COVID-19 is still unclear, but the similar mechanisms o

f SARSCoV and MERS-CoV can facilitate study of the pathogenesis of SARS-CoV-2

 infection of COVID-19. 

Virus replication 

The virus entry into host cells facilitate by S protein (De Wit et al, 2016) envelope spi

ke. 

glycoprotein binds to its cellular receptor, ACE2 for SARS-CoV (Kuhn et al,  2004) a

nd SARS-CoV-2(Wu et al,  2020) by direct membrane fusion between the virus and p

lasma membrane (Simmons et al,  2004)  . 

Viral infection occur through binding of a host cells receptor to the virus followed by 

fusion with the cell membrane. Lung epithelial cells are the primary target of the virus.

 Thus, several studies reported that hman-to-human transmissions of SARS-CoV occu
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rs by the binding between the receptor-binding domain of virus spikes and the cellular

 receptor which has been identified as angiotensin-converting enzyme 2 (ACE2) recep

tor suggesting that the entry COVID-19 into the host cells is most likely via the ACE2

 receptor.(Wan et al,  2020) (Jaimes et al,  2020) .  

After  entry to  the cel ls ,  the viral  RNA genome is  released into the 

c y t o p l a s m a n d  i s  t r a n s l a t e d  i n t o  t w o  p o l yp r o t e i n s  a n d  s t r u c tu r a l 

proteins, after which the viral genome begins to replicate (Perlman and Netland, 200

9). The envelope glycoproteins are inserted into the membrane of the endoplasmic reti

c u l u m  o r  G o l g i  a n d  f o r m   

vesicles  containing  the vi rus  part icles ,  which  fuse with  the p lasma 

membrane and release the virus (De Wit et al, 2016) . 

The virus antigen will be presented to the antigen presenting cells (APC). 

major histocompatibility complex (MHC; or human leukocyte antigen (HLA) in huma

ns) will present Antigenic peptides which recognized by virus-specific cytotoxic T ly

mphocytes (CTLs). MHC I molecules and MHC II contributes to SARS-CoV presenta

tion (Liu et al, 2010) . 

Although COVID-19 pathogenesis is still unclear, previous researches on SARS-CoV

 and MERS-CoV can give us some guidance.  

Immunity 

Humoral and cellular immunity triggered by antigen presentation, which are mediated

 by virus-specific B and T cells. IgM and IgG antibodies act against SARS-CoV virus 

production (Li, Chen, and Xu, 2003). 
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Latest studies show that SARS-CoV-2-infected patients CD4+ and CD8+ T cells signi

ficantly is reduced.(Xu et al, 2020) .  In SARS-CoV there is severe decrease of CD4+ 

T and CD8+ T cells and in recovered individuals, CD4+ and CD8+ memory T cells ca

n persist for four years and then DTH response and production of IFN- (Fan et al, 200

9) . Also specific T-cell memory responses to the SARS-CoV S peptide library persist

 Six years post SARS-CoV infection in 14 of 23 recovered SARS patients (Tang et al,

 2011) . 

Cytokines Storm 

ARDS as the main cause of death of COVID-19 is the common immunopathological 

event for SARS-CoV-2, SARS-CoV and MERS-CoV infections (Xu et al, 2020) .  

 Uncontrolled systemic inflammatory response which cause excessive release of cytok

ines play important role in ARDS mechanisms leading to  release of large amounts of 

pro-inflammatory cytokines (IFN-a, IFN-g, IL-1b, IL-6, IL-12, IL-18, IL-33, TNF-a, 

TGFb, etc.) and chemokines (CCL2, CCL3, CCL5, CXCL8, CXCL9, CXCL10, etc.) 

by immune effector cells in SARS-CoV infection (Anne Kimball et al,   2020; Willia

ms and Chambers,  2014).  

Also elevated levels of IL-6, IFN-a, and CCL5, CXCL8, CXCL-10 in serum occur in 

MERS-CoV severe infection (Min et al, 2016) . 

Microbial structures called pathogen-associated molecular patterns (PAMPs) can be r

ecognized by pattern recognition receptors (PRRs). 

Production of double-membrane vesicles that lack PRRs that induced by SARS-CoV 

and MERS-CoV replicate in these vesicles, thereby avoiding the host detection of thei

r dsRNA (Snijder et al,  2006) . 
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During SARS-CoV and MERS-CoV infection IFN-I (IFN-a and IFN-b) has a protecti

ve role but the IFN-I pathway is inhibited in infected mice (Rudragouda Channappana

var,  2016; Channappanavar et al, 2019). In addition induction of IFN may block ME

RSCoV. 

ORF4a, ORF4b, ORF5, and membrane proteins of MERSCoV inhibit nuclear transpo

rt of IFN regulatory factor 3 (IRF3) and activation of IFN b promoter(Y. Yang et al,  

2013) . Corona virus can affect antigen presentation (Menachery et al,  2018) . 

Comparative Pathogenesis between Covid-19, SARS-CoV and MERS-CoV 

In severe cases of Covid 19, bilateral lung involvement with ground-glass opacity is t

he most common chest computed tomography (CT) finding (Shi et al,  2020) . Similar

ly to the 2002/2003 outbreak of SARS, the severity of COVID-19 disease is associate

d with increased age and/or a comorbidity, although severe disease is not limited to th

ese risk groups (Perlman and Netland,  2009) . However, despite the large number of 

cases and deaths, limited information is available on the pathogenesis of this virus inf

ection. Two reports on the histological examination of the lungs of three patients sho

wed bilateral diffuse alveolar damage (DAD), pulmonary edema and hyaline membra

ne formation, indicative of acute respiratory distress syndrome (ARDS), as well as ch

aracteristic syncytial cells in the alveolar lumen (Xu et al, 2020;  Sufang Tian et al, 20

20) , similar to findings during the 2002/2003 outbreak of SARS-CoV (John M Nicho

lls et al,  2003) . 

SARS-CoV-2 infection was characterized in the same animal model for  SAR

S-CoV infection  where aged animals  develop disease.(Rockx et al, 2020;  Fe

i Xiao et al, 2020)  and compared with infection with MERS-CoV and historical
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 data on SARS-CoV   (Fei Xiao et al,  2020;Kuiken et al,  2003), (Haagmans e

t al,  2004) .   

Higher levels of SARS-CoV-2 RNA were detected in nasal swabs of aged animals co

mpared with young animals. 

The autopsy in this model. Showed foci of pulmonary consolidation in the lungs. 

The main histological lesion in the consolidated pulmonary tissues of animals involve

d the alveoli and bronchioles and consisted of areas with acute or more advanced DA

D filled with protein-rich edema fluid, fibrin, and cellular debris, alveolar macrophage

s, and fewer neutrophils and lymphocytes. There was epithelial necrosis with extensiv

e loss of epithe-lium from alveolar and bronchiolar walls. Hyaline membranes were pr

esent in a few damaged alveoli. In areas with more advanced lesions, the alveolar wall

s were moderately thickened and there is type II pneumocyte hyperplasia, and the alve

olar lumina were empty. Alveolar and bronchiolar walls were thickened by edema flui

d, mononuclear cells, and neutrophils. There were aggregates of lymphocytes around 

small pulmonary vessels. Moderate numbers of lymphocytes and macrophages were p

resent in the lamina propria and submucosa of the bronchial walls, and a few neutroph

ils in the bronchial epithelium. Regeneration of epithelium occur in some bronchioles,

 visible as an irregular layer of squamous to high cuboidal epithelial cells with hyperc

hromatic nuclei. There were occasional multinucleated giant cells (syncytia) free in th

e lumina of bronhioles and alveoli. 

Severity of infection with SARS-CoV-2 compared with MERS-CoV, animals inoculat

ed Intra Nasal (IN) and Intra Throught (IT) with MERS-CoV revealed presence of M

ERS-CoV specific antibodies in their sera by ELISA. MERS-CoV RNA was detected 

in nasal and throat swabs.  (Rockx et al,  2020).  
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autopsy of four animals at day 4 p.i., three animals had foci of pulmonary consolidatio

n, characterized by slightly depressed areas in the lungs Similar to SARS-CoV-2 infec

tion in both young and aged animals, on day 4 p.i., MERS-CoV RNA was primarily d

etected in the respiratory tract of inoculated animals.  Infectious virus titers were com

parable to SARS-CoV-2, but lower compared to SARS-CoV infection of young anima

ls.  

Histopathological changes characteristic for DAD were observed in the lungs of inocu

lated animals including alveolar and bronchiolar epithelial necrosis, alveolar edema, h

yaline membrane formation, and accumulation of neutrophils, macrophages and lymp

hocytes. (Rockx et al. 2020). Similarly pathological analyses of human COVID-19 ca

ses (Xu et al, 2020; Sufang Tian et al, 2020) . 

Presence of syncytia in the lung lesions is characteristic of respiratory coronavirus inf

ections. Whereas MERS-CoV primarily infects type II pneumocytes both SARS-CoV 

and SARS-CoV-2 also infect type Ipneumocytes which result in pulmonary edema, an

d formation of hyaline membranes  (Matthay, Ware, and Zimmerman,  2012), which 

may explain why hyaline membrane formation is a hallmark for SARS and COVID-1

9  (Kuiken et al, 2003) (Sufang Tian et al,  2020), but not frequently reported for ME

RS (Dianna L. Ng et al,  2016; Shieh et al,  2005) . 

productive infection in the absence of overt clinical signs occur due to  inoculation of 

young and aged animals with a low passage clinical isolate of SARS-CoV-2, and Rec

ent studies in human cases have shown that presymptomatic and asymptomatic cases 

can also shed virus (Anne Kimball et al.,  2020 ;  Lai et al., 2020). Increased age did n

ot affect disease outcome, but there was prolonged viral shedding in the upper respirat
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ory tract of aged animals. Prolonged shedding has been observed in both SARS-CoV-

2 and SARS-CoV patients (Lirong Zou et al., 2020 ;  Peiris et al.,  2003).  

Also, SARS-CoV-2 antigen was detected in ciliated epithelial cells of nasal mucosae i

n the inoculated animals, which was not seen for SARS-CoV (Kuiken et al,  2003) or 

MERS-CoV infections (Rockx et al,  2020) SARS-CoV-2 was primarily detected in ti

ssues of the respiratory tract, however SARS-CoV-2 RNA was also detectable in othe

r tissues such as intestines (Rockx et al,   2020; Fei Xiao et al,  2020). 

Comparative Pathogenesis between Covid-19 and influenza A(H1N1) 

infection 

A recent study compare between  lung  autopsy from patients who died from Covid-1

9 and one  from patients who died from acute respiratory distress syndrome (ARDS) s

econdary to influenza A(H1N1)19 using immunohistochemical analysis, micro–comp

uted tomographic imaging, scanning electron microscopy, corrosion casting, and direc

t multiplexed measurement of gene expression. revelead that presence of diffuse alveo

lar damage but the lungs from patients with Covid-19 also showed  severe endothelial 

injury associated with the presence of intracellular virus and disrupted cell membrane

s triggering  widespread blood clotting. In addition the study found that formation of n

ew vessel growth by intussusceptive angiogenesis mechanim in lungs from patients w

ith Covid-19 higher than the   lungs from patients with influenza (Ackermann et al, 20

20). 

Therapeutics 

Although several therapeutic agents have been evaluated, none have yet been proven 

effective for the treatment of coronavirus disease 2019 (Covid-19)  
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Hydroxychloroquine 

Chloroquine phosphate, an old drug for treatment of malaria, is shown to have

 potent efficacy and acceptable safety in treating patients with COVID-19 pne

umonia in more than 10 hospitals in different cities in China.(Gao, Tian, and Y

ang,  2020) . 

Other observational study target hospitalized patients with Covid-19 in NEW YORL c

ity  and compare outcomes in patients who received hydroxychloroquine with those in

 patients who did not reveals that hydroxychloroquine administration was not associat

ed with either a greatly lowered or an increased risk of the composite end point of intu

bation or Death.(Geleris et al,  2020). 

Lopinavir–Ritonavir 

Hospitalized adult patients with confirmed SARS-CoV-2 infection, which causes the r

espiratory illness Covid-19 receive either lopinavir–ritonavir (400 mg and 100 mg, res

pectively) twice a day for 14 days in addition to standard care, or standard care alone 

no benefit was observed with lopinavir–ritonavir treatment beyond standard care (Cao

 et al,  2020). 

Remdesivir 

Remdesivir as a treatment has a potent antiviral activity and efficacy against coronavir

us disease 2019 (Covid-19) refer to its action as RNA polymerase inhibitor.   

Remdesivir show an evidence potency in shortening the time to recovery in adults hos

pitalized with Covid-19 and evidence of lower respiratory tract infection who receive 

remdesivir.(Beigel et al,  2020) . 

Also hospitalized patients with confirmed SARS-CoV-2 infection randomly receive in

travenous remdesivir for either 5 days or 10 days imply no significant difference betw

een a 5-day course and a 10-day course of Remdesivir(Goldman et al,  2020) .   
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Nursing care of patient with covid-19 

At the end of 2019, an outbreak of Coronavirus disease 2019 (COVID-19) was report

ed in Wuhan, China. As the epidemic continued to spread, the World Health Organiza

tion (WHO) as a Public Health Emergency of International Concern listed it, and Chin

a initiated a first-level response. Due to the disease’s high infectivity and Pathogenicit

y and the high mortality rate of severely affected patients  (Hui Wang et al,  2020) (X.

 Yang et al,  2020) .  

Nursing care of critically ill patients with COVID-19 is extremely difficult and requir

es high standards. Thus, The Chinese Government has proposed establishing a holistic

nursing system for severe and critical patients to provide patient centered care followi

ng modern nursing concepts, and utilizing nursing procedures as a fundamental frame

work and guide for clinical nursing care and nursing management. To standardize and

 guide holistic care of patients with COVID-19 in severe and critical condition and to 

effectively preserve their physical and mental health, an expert consensus panel on Ho

listic Care of COVID-19 Patients in Severe and Critical Condition (hereafter “Consen

sus”) was jointly developed, led by the Chinese Nursing Association, and involving th

e Nursing Department of Tongji Hospital Affiliated with Tongji Medical College of H

uazhong University of Science and Technology, the Nursing Department of the Pekin

g Union Medical College Hospital of the Chinese Academy of Medical Sciences, and 

nursing experts dispatched by the Intensive Care Professional Committee of the Chine

se Nursing Association to assist Wuhan. 

The Centers for Medicare & Medicaid Services (CMS) and the Centers for Disease C

ontrol and Prevention (CDC) are issuing new recommendations to State and local gov

ernments and long-term care facilities (also known as nursing homes) to help mitigate

 the spread of the 2019 Novel Coronavirus (COVID-19). Long-term care facilities are 
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a critical component of America’s healthcare system. They are unique, as they serve a

s both healthcare providers and as full-time homes for some of the most vulnerable A

mericans (Centers for Medicare & Medicaid Services,  2020).  

Nursing is the main active partners in any primary and secondary infectious disease pr

evention efforts. In every country, regardless of their socio-economic development, n

ursing is considered to be the top first line dedicated profession in the prevention from

 diseases and alleviation of suffering during and after a treatment of any disease, 

including the COVID-19. Nurses were and still are the pioneers in developing all the 

best practices in relevant to patient management and clinical safety. Their capacity an

d effectiveness thrive more during crisis, wars, disaster and even in infectious disease 

pandemics, as the COVID-19. 

Florence Nightingale is one of the earliest nurses and the pioneers who dealt with epid

emics through the principles of hygiene and sanitation. Nightingale showed the relatio

n between infection control and hand washing (World Economic Forum, 2020). The l

essons of Florence Nightingale’s nursing practice during the Crimean War are still bei

ng applied today during the COVID-19 pandemic essential hand washing, maintainin

g standards of cleanliness, learning from the data, and more. The World Health Organ

ization, Department of Pandemic and Epidemic Diseases (WHO-PED) develops strate

gies, initiatives, and mechanisms to address emerging and re-emerging epidemic disea

ses to reduce the impact on affected populations and limit international spread. Part of

 the policies and protocols are focused on the role of the healthcare team led by the nu

rses on how to deal with diseased patients. 

Nurses are central force team for preventing and responding to any pandemic, includi

ng the COVID-19. This is due to nursing being the most significant healthcare profess
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ion in the entire sector in any country. For example, in the United States, the number 

of nurses reaches approximately4 million nurses, while today; there are more than 20 

million nurses worldwide. Nurses were and still are the most important service provid

er and the front-line care professional that stand near the patients' journey when they f

ace a complex disease that requires hospitalization and even intensive critical care, as 

the COVID-19 (Buheji and Buhaid , 2020) .  

Professional nurses historically bring compassionate competent care to disaster respon

se but are challenged to provide care when the nature of their work puts them at increa

sed risk. Nurses struggle with feeling physically unsafe in the response situation, such

 as in times of scarce resources where supplies of such items as personal protective eq

uipment (PPE) may be inadequate. Nurses are concerned about professional, ethical, a

nd legal protection when asked to provide care in such high-risk situations, such as th

eCOVID-19 pandemic (American Nurses Association,  2019). 

Long-term care facilities (LTCFs), such as nursing homes and rehabilitative centers, a

re facilities that care for people who suffer from physical or mental disability, some of

 who are of advanced age. The people living in LTCF are vulnerable populations who 

are at a higher risk for adverse outcome and for infection due to living in close proxim

ity to others. Thus, LTCFs must take special precautions to protect their residents, em

ployees, and visitors. Note that infection prevention and control (IPC) activities may a

ffect the mental health and well-being of residents and staff, especially the use of PPE

 and restriction of visitors and group activities (World Health Organization , 2020). 
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