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Novel coronavirus disease-19: An overviwe of pathogenesis, health influences and measures
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ABSTRACT

The coronavirus disease-19 (COVID-19) signs mostly include fever and respiratory symptoms
(unusual viral pneumonia by SARS-Coronaviruses 2 or SARS-CoV-2). The Receptor-Binding
Domain (RBD) of COVID-19 and SARS-CoV are similar, causing cross-reactivity of anti-SARS-
CoV antibodies with associated spike protein, exerting promising implications for rapid development
of vaccines and therapeutic antibodies against COVID-19. ACE2 is the SARS TMPRSS2 for spike
(S) protein receptor for initiation of infection; hence, it is a target for pharmacological intervention.
Furthermore, designing novel monoclonal antibodies binding specifically to COVID-19 RBD is
essential. A viral S proteins (TMPRSS2) was proposed for clinical use by blocking the viral intake
by cell.
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INTRODUCTION identified as causative agent of a cluster of
pneumonia cases in Wuhan (Hubei Province)
of China. The virus that causes COVID-19 is

also known as severe acute respiratory

Coronaviruses are important human and
animal pathogens. At the end of 2019, a novel
corona virus disease (COVID-19) was
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syndrome coronavirus 2 (SARS-CoV-2);

previously referred to as 2019-nCoV [1].
Links to these and other related society
guidelines are found elsewhere [1,2].

Pathogenesis

The patient's sputum showed positive by real-
time polymerase chain reaction results that
confirmed COVID-19 infection [3-6].
SARS-CoV-2 uses the SARS-CoV receptor
for entry and the serine protease TMPRSS2 for
spike (S) protein priming. Cell entry of
Coronaviruses depends on the binding of the
viral S proteins to cellular receptors and S
protein priming by host cell proteases [1,4,5-
7].

Rout of transmission

The rout of its transmission has not been well
understood. Noticeably, in Wuhan city,
seafood live animals markets were suggested
to be associated with the disease distribution
[7]. Moreover, person -to-person transmission
via respiratory route is aubstantial way
through coughs, touching and sneezing which
can be remained in aerosols under
experimental conditions for at least three
hours [8]. It has been proposed that airborne
route is a major way, however the viral agent
was detected in blood and stool samples [9].
Live virus has been cultured from stool in

some cases [10], but according to a joint
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WHO-China report, fecal-oral transmission

did not appear to be a significant factor in the
spread of infection [11, 12]. It is worth
considering that the transmission from healthy
carriers is also possible as an alternative

infection route [13].

Virology

The COVID-19 causative agent is an RNA,
betacoronavirus in the same subgenus as the
severe acute respiratory syndrome (SARS)
virus (as well as several bat coronaviruses),
but in a different clade. The receptor-binding
gene modul of SARS-COV?2 is highly similar
to that of the SARS, using a same receptor for
binding, which is ACE2 permitting viral
penetration [14,16]. Two types of COVID-19
were identified in China including types L
(most of agents) and S, but clinical features
were not determined [17].

Clinical feture
The COVID-19
initiated during nearly 5-6 days

infection symptoms are
[18].
Moreover, the disease course until death has a
range of 6 to 41 days (mean=14 days)
depending upon the age and immune system
conditions. Additionally, this period is shorter
among patients>70 years [19]. The disease is
appeared with fever, dry cough, fatigue, and
even diarrhoea,

headache, haemoptysis,

dyspnoea, and lymphopenia. Using the chest
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CT scan pneumoniae, RNAaemia, acute
respiratory distress, acute cardiac injury, and
accumulation of white fluid within lungs result
in death [20]. The inflammation has been also
reported, but interferon inhalation therapy was
ineffective and  increased  pulmonary
worsening [6].

The severity of infection depends on patients
conditions, or maybe remained mild (in 81 %
of cases). The severe and critical (death cases)
infections respectively occurred among 14 %
and 0.7-5 % of patients in China [21].
Furthermore, comorbidities of patients who
had underlying disease mainly were associated
with death [10,22]. The case fatality rate was
different in Italy being higher (7.2 %) but in
South Korea was lower (0.9%) that that of
China [5,23], mostly due to higher ages in
Italy (mean=64) and lower ages in South

Korea (mean=40).

Impact of age

Although the COVID-19 occurs among
persons with any age, older age are more
vulnerable to it, nevertheless pediatrics maybe
also severely affected [20,24]. The death rate
increases to 8 and 15% when age reaches to 70
years [25]. These data has been verified by
various studies [22]. In a small study of 10
children in China, clinical illness was mild; 8
had fever, which resolved within 24 h, 6 of
them had cough, 4 had sore throat, 4 had
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evidence of focal pneumonia on CT, and none

required supplemental oxygen [26].

Complications

During the disease, several complications such
as dyspnea [24], acute respiratory distress
syndrome (ARDS) (41 % of cases) following
eight days, arrhythmias, acute cardiac injury
and shock have been reported [27]. Notably,
diabetes mellitus, and hypertension have been
related to the ARDS [28]. In a series of 21
severely patients admitted to the ICU in the

United  States,  one-third  developed
cardiomyopathy [29].
Infection prevention and control in

healthcare settings
All the personel should be educated and

informed about the European Centre for
Disease Control (ECDC) and IPC guidelines
when handling suspect and confirmed cases of
CoVID-19. ECDC,
suspected patients should be isolated or

According to the

separated from others. Suspected patients
should be asked to wear a surgical mask in
order to reduce the spread of respiratory
droplets [30].

The airborne transmission of the disease
should be

Confirmed patients who require admission

prevented and controlled.
must be kept in an isolation room (single

rooms with negative pressure) with a
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separated bathroom. Healthcare personel are

recommended to wear Personal Protective
Equipment (PPE). The ECDC guidance for
wearing and removing personal protective
equipment in healthcare settings for the care of
patients with suspected or confirmed COVID-
19’ has provided additional recommendations
[31].

Other management strategies include use of
hospitalization and close monitor for all cases,
and home care for mild cases (due to limited
capacity and resources unable to meet demand
for healthcare services) or in a case of

informed refusal of hospitalisation [32,33].

Home care

Home management is appropriate for patients
with mild infection who can be adequately
isolated in the outpatient setting [34]. The
choice of strategy depends upon the patient
population  (immunocompromised  versus
nonimmunocompromised), the availability of

testing supplies, and access to testing [35].

Prevention

Screening of cases by measing fever and
respiratory signs is helpful for prevention of
COVID-19. Application of face mask and
personal distance are required for all persons
and those who had a travel should be separated
for 14 days [36].
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Where outbreak is society

unnecessary activities should be delayed and

ongoing,

instead virtual visits can be used to mitigate
the risk of COVID-19 [37].

It was stated that 43 % of confirmed cases
acquired infection in hospital settings and in
Washington State, inadequate use of infection
control procedures contributed to the spread of
infection to 81 residents, 34 staff members,
and 14 visitors [38]. Therefore, visits from
hospitals should be limited.

Community measures

Infection prevention and control in the

community
The usefulness of face masks and social

distance by healthy persons is helpful to some
state, while it should adhere by recovered
patients or suspected carriers [39,40]. During
cold wheather, due to the co-infection of
influenza and COVID19, the schools should
be closed and online teaching or smaller
groups attendance should be followed. Also,
children should be educated about mask
wearing and washing hands. In the event of
illness, strict isolation of sick children and
staff at home or healthcare facilities is
advisable in all the scenarios [41].

In the workplace and the community, reducing
time of work and using shifts, following
distance working/teleworking or online
working, and decrease of all kinds of contacts

are required [42].
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Vaccines design
Due to similarity of coronaviruses binding

motives, rapid development of vaccines and
therapeutic antibodies against COVID-19 is
possible though should be evaluated for costs
and applicability. The cell receptor binding of
the virus determines accurate target antigens
for designing the vaccine constructs as well as
viral proteins targeted by the immune system.
Therefore, these vaccines can improvement
into clinical trials in humans to induce the
expected immune response and protection for
vaccination of the population. The viral nspl
with 9 kD is encoded by a-CoVs and B-CoVs
but not by y-CoVs and 8-CoVs lack nspl. This
protein is a potential virulence factor which
blocks host cell translation, cellular mRNA
degradation,  chemokine  dysregulation,
inhibiting the IFN signaling, modulate host
and viral gene expression during infection,
promotes cellular host mRNA degradation,
regulates the host and viral gene expression,
suppresses host gene expression such as type |
Interferon. It is a target for covid vaccine
development. In addition, development of
spikel subunit protein-based vaccine might
depend on ACE2 receptor. Viral replication in
the presence of ACE2 in Cell lines may be the
most well-organized approach for large-scale

vaccine production [43,44].
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CONCLUSION

The identified 2019

coronaviruses disease (COVID-19) has caused

recently novel
extra-human severe pneumonia infections.
COVID-19 or SARS-CoV-2 has become
pandemic with increasing rate of unusual viral
pneumonia in patients. ACE2 is the COVID-
19 receptor for initiation of infection, hence, a
prime target for pharmacological intervention.
SARS-CoV- 2 uses the SARS-CoV receptor
for entry and the serine protease TMPRSS2 for
spike (S) protein priming. A TMPRSS2
inhibitor was approved for clinical use by
blocking the viral penetration and might
constitute a treatment option. Due to similarity
of coronaviruses binding motives, rapid
development of vaccines and therapeutic
antibodies against COVID-19 is possible
though should be evaluated for costs and

applicability.

REFERENCES

[1] World Health Organization. Director-Gene

ral's remarks at the media briefing on 2019-nC

oV on 11 February 2020.

[2] Centers for Disease Control and Preve
ntion. Novel coronavirus, Wuhan, China. |
nformation for Healthcare Professionals. 2
019.



Khazal Kadhim et al.

[3] Zhou, P.; Yang, X. and Wang, X. A pn
eumonia outbreak associated with a new ¢
oronavirus of probable bat origin. Nature,
2020; 579: 270-300.

[4] Cascella M, Rajnik M, Cuomo A, Duleboh
n SC, Di Napoli R. Features, evaluation and tr

eatment coronavirus. InStatpearls , 2020.

[5] Wang, W. Discovery of a highly diver
gent coronavirus in the Asian house shrew
from China illuminates the origin of the al
phacoronaviruses. J Virol, 2017; 65: 612-
55.

[6] Lei J; Li X, Li X. QiCT imaging of t
he coronavirus pneumonia. Radiol, 2020
; 200-236.

[7] Gorbalenya A; Baker S, Baric R. Severe asyn
drome coronavirus: The species and its viruses a
statement of the coronavirus study group. BioRxi
v. 2020. https://www.biorxiv.org/content/10.110
1/2020.02.07.937862v1 (Accessed on February 1
2,).

[8] Zhu, N.; Zhang, D. and Wang, W.(201
9). A Novel Coronavirus from Patients wi
th Pneumonia in China. N Engl J Med 202
0; 382:727-812.

[9] Lu, R.; Zhao, X. and Li, J. Genomic ch
aracterisation and epidemiology of 2019 n

ovel coronavirus: implications for virus or

33

HBB. 4(2): 28-36

Novel coronavirus disease-19
igins and receptor binding. Lancet. 2020;

395:565-644.

[10] Tang X, Wu C, Li X, Song Y, Yao X
, Wu X. On the origin and continuing evol
ution of SARS-CoV-2. Natl Sci Rev. 2020
. Preprint at https://doi. org/10.1093/nsr/n
waa033. 2020.

[11] World Health Organization.Director-
General's opening remarks at the media br
iefing on COVID-19 - 24 February 2020,

[12] Li, Z.; Y1, Y. and Luo, X.Developme
nt and Clinical Application of A Rapid Ig
M-1gG Com bined Antibody Test for SAR
S-CoV-2 Infection Diagnosis. J Med Viro
. 2020 Feb27.

[13] Rothe, C.; Schunk, M.; Sothmann .Tr
ansmission of 2019-nCoV Infection from
an Asymptomatic Contact in Germany. N
Engl J Med. 2020; 382:970.17.

[14] Burke ,R.; Midgley, C.; Dratch, A.Ac
tive Monitoring of Persons Exposed to Pat
ients with Confirmed COVID-19 - United
States, January-February 2020. MMWR
Morb Mortal WKly Rep. 69:2457-277.

[15] Kupferschmidt, K.Study claiming

new coronavirus can be transmitted by


https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/4
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/4
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/4
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/4
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/6
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/6
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/6
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/6
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/7
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/7
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/7
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/7
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/7
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/22
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/22
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/22
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/22
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/22

Khazal Kadhim et al.
people without symptoms was flawed.

Science. 2020.

[16] Bai, Y.; Yao, L Wei, T. Presumed .
Asymptomatic Carrier Transmission of C
OVID-19. JAMA. 2020; 12: 89-100.

[17] Hu, Z.; Song, C. and Xu, C.Clinical ¢
haracteristics of 24 asymptomatic infectio
ns with COVID-19 screened among close
contacts in Nanjing, China. Sci China Life
Sci. 2020; 41: 212-302.

[18] Li, Q. Guan, X.and Wu, P. Early Tra
nsmission Dynamics in Wuhan, China, of
Novel Coro navirus-Infected Pneumonia.
N Engl J Med, 2020.

[19] Wang D, Hu B, Hu C, Zhu F, Liu X, Zha
ng J, et al. Clinical characteristics of 138 hosp
italized patients with 2019 novel coronavirus—
infected pneumonia in Wuhan, China. Jama. 2
020; 323: 61-9.

[20] Huang, C.; Wang, Y.and Li, X.Clinic
al features of patients infected with 2019 n
ovel coronavirus in Wuhan, China. Lancet
; 2020; 395: 497.

[21] Chen, N.; Zhou, M. and Dong, X.Epi
demiological and clinical characteristics o
f 99 cases of 2019 novel coronavirus pneu
monia in Wuhan, China: a descriptive stud
y. Lancet; 2020; 395: 507.

34
HBB. 4(2): 28-36

Novel coronavirus disease-19
[22] World Health Organization (WHO). (

2020).Interim case reporting form for 201
9 Novel Coronavirus (2019-nCoV) of con

firmed and probable cases. 2020.

[23] Rothan HA, Byrareddy SN. The epid
emiology and pathogenesis of coronavirus
disease (COVID-19) outbreak. Journal of
autoimmunity. 2020:102433.

[24] Zu ZY, Jiang MD, Xu PP, Chen W, N
i QQ, Lu GM, et al. Coronavirus disease 2
019 (COVID-19): a perspective from Chin
a. Radiology. 2020:200490.

[25] Lai CC, Shih TP, Ko WC, Tang HJ,
Hsueh PR. Severe acute respiratory syndr
ome coronavirus 2 (SARS-CoV-2) and co
rona virus disease-2019 (COVID-19): the
epidemic and the challenges. International
journal of antimicrobial agents. 2020:1059
24,

[26] Lai CC, Shih TP, Ko WC, Tang HJ,
Hsueh PR. Severe acute respiratory syndr
ome coronavirus 2 (SARS-CoV-2) and co
rona virus disease-2019 (COVID-19): the
epidemic and the challenges. International
journal of antimicrobial agents. 2020: 105
: 924,

[27] Lauer SA, Grantz KH, Bi Q, Jones FK,
Zheng Q, Meredith HR, et al. The incubatio
n period of coronavirus disease 2019 (COV


https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/26
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/26
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/26
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/27
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/27
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/27
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/27
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/27
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/37
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/37
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/37
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/37
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/38
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/38
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/38
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/38
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/38

Khazal Kadhim et al.

ID-19) from publicly reported confirmed ca
ses: estimation and application. Annals of in
ternal medicine. 2020; 172: 577-82.

[28] Covid CD, Team R. Severe outcomes
among patients with coronavirus disease 2
019 (COVID-19)—United States, Februar
y 12-March 16, 2020. MMWR Morb Mor
tal Wkly Rep. 2020; 69(12): 343-46.

[29] Mizumoto, K.; Kagaya, K.; Zarebski, A
.Chowell, G. Estimating the asymptomatic pr
oportion of coronavirus disease 2019 (COVI
D-19) cases on board the Diamond Princess ¢
ruise ship, Yokohama, Japan. Euro Sur veill;
2020.

[30] European Centre for Disease Prevention
and Control (ECDC). Laboratory support by
specialised laboratories in the EU/EEA 2020
[updated 8 February 2020.

[31] European Centre for Disease Preventi
on and Control (ECDC).Personal protectiv
e equipment (PPE) needs in healthcare set
tings for the care of patients with suspecte
d or confirmed novel coronavirus (2019-n
CoV). 2020.

[32] Chinese Center for Disease Control an
d Prevention. Epidemic update and risk asse

ssment of 2019 Novel Coronavirus 2020.

35

HBB. 4(2): 28-36

Novel coronavirus disease-19
[33] World Health Organization (WHO). Hom

e care for patients with suspected novel corona
virus (nCoV) infection presenting with mild sy
mptoms and management of contacts. Interim
guidance. 2020.

[34] Ai T, Yang Z, Hou H. Correlation of
Chest CT and RT-PCR Testing in Corona
virus Disease 2019 (COVID-19) in China:
A Report of 1014 Cases. Radiol; 2020:20
0642.

[35] Bai H; Hsieh B, Xiong Z. Performanc
e of radiologists in differentiating COVID
-19 from viral pneumonia on chest CT. Ra
diol; 2020: 200823.

[36] Wang, M.; Cao, R. and Zhang, L.Re
mdesivir and chloroquine effectively inhib
it the recently emerged novel coronavirus
(2019-nCoV) in vitro. Cell Res. 2020; 30:
269.

[37] Holshue, M.; DeBolt, C.; Lindquist, S
.First case of 2019 novel coronavirus in th
e United States. N Engl J Med. 2020; 382:
92.

[38] Singhal T. A review of coronavirus d
isease-2019 (COVID-19). The Indian Jour
nal of Pediatrics. 2020:1-6.

[39] European Centre for Disease Preventi
on and Control (ECDC).Infection preventi


https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/58
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/58
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/58
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/58
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/58
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/58
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/71
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/71
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/71
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/71
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/71
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/72
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/72
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/72
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/72
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/97
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/97
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/97
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/97
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/97
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/98
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/98
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/98
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract/98

Khazal Kadhim et al.

on and control for the care of patients with
2019-nCoV in healthcare settings. 2020.

[40] World Health Organization.Updated
WHO advice for international traffic in rel
ation to the outbreak of the novel coronavi
rus 2019-nCoV. 2020.

[41] World Health Organization (WHO).N
on-pharmaceutical public health measures
for mitigating the risk and impact of epide

mic and pandemic influenza. 2020.

[42] Lee, V.; Lye, D. and Wilder-Smith, A
.Combination strategies for pandemic infl
uenza response-a systematic review of ma
thematical modeling studies. BMC Med. 2
020; 7(1): 76.

HBB. 4(2): 28-36

36

Novel coronavirus disease-19
[43] Narayanan K, Ramirez Sl,

Makino S.

Coronavirus nonstructural protein 1:

Lokugamage KG,

Common and distinct functions in the
regulation of host and viral gene
expression. Virus Res. 2015; 202:89-
100.

[44] Narayanan K,
Lokugamage K, Kamitani W, Ikegami

Huang C,

T, Tseng CT, et al. Severe acute
respiratory syndrome coronavirus nspl
suppresses host gene expression,
including that of type | interferon, in
infected cells. J Virol. 2008; 82: 4471-

79.



