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KEYWORDS Abstract During late 2019, the first cases of the Coronavirus disease-2019 (COVID-19) were
Coronavirus; observed in a Seafood Market in Wuhan. As the first cases took place in a seafood market
COVID-19; that consumed live animals, it has been identified as a zoonotic disease. Some reports sug-
Zoonotic disease; gested snakes were the animal host, while others reported bat and pangolin were the sources
Pandemic; of infection because coronavirus-origin of these two animals had similar genomic sequences to
MERS-CoV; COVID-19. The common diagnosis method for detection COVID-19 was according to clinical man-
SARS-CoV ifestation, epidemiological histories, and ancillary tests, like CT scan, nucleic acid detection,
immune identification technology, blood culture, Radiology, and enzyme-linked immunosorbent
assay (ELISA). This review presented a perspective about current knowledge about COVID-19
in different aspects including probable zoonotic origins, and Coronaviruses classification was
discussed in this context. In addition, epidemiology, clinical signs, treatment, and management
strategies for controlling COVID-19 were also highlighted.
© 2020 FECA. Published by Elsevier Espana, S.L.U. All rights reserved.
PALABRAS CLAVE La nueva pandemia de enfermedad zoonética por coronavirus de 2019 (COVID-19):
Coronavirus; perspectiva sanitaria del brote
COVID-19;
Enfermedad Resumen A finales de 2019 se observaron los primeros casos de la enfermedad por coronavirus
zoondtica; de 2019 (COVID-19) en un mercado de mariscos en Wuhan. Como los primeros casos tuvieron
Pandemia; lugar en un mercado de mariscos en el que se consumian animales vivos, ha sido identificada
MERS-CoV; como enfermedad zoonética. Algunos informes han sugerido que el animal huésped fue la ser-
SARS-CoV piente, mientras otros han reportado que el murciélago y el pangolin fueron las fuentes de

infeccion, ya que el origen del coronavirus de estos dos animales tenia secuencias genémicas
similares a las de COVID-19. Los métodos diagnosticos comunes para la deteccion de COVID-19,
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de acuerdo con la manifestacion clinica fueron los siguientes: antecedentes epidemioldgicos y
pruebas complementarias como TC, deteccion de acido nucleico, tecnologia de identificacion
de inmunidad, cultivos de sangre, radiologia y pruebas ensayo de inmunoabsorcion ligado a
enzimas (ELISA). Esta revision presentd un compendio acerca del conocimiento actual sobre la
COVID-19 en diferentes aspectos, incluyendo sus probables origenes zoonéticos, debatiéndose
la clasificacion de los coronavirus en este contexto. También se destacaron su epidemiologia,
signos clinicos, tratamiento y estrategias terapéuticas para el control de la COVID-19.

© 2020 FECA. Publicado por Elsevier Espafa, S.L.U. Todos los derechos reservados.

Tracing the history, epidemic, and transmission of HCoVs
helps to understand them better and guides research con-
ducted on intermediate and amplifying animal hosts related
to these diseases. Some of the animals such as cats, dogs,
bovines, and pigs are infected by some disease have similar
taxonomic like coronaviruses." One of the hypotheses is that
interaction with animals are infected by coronaviruses might
prepare the immune system of human against these viruses
and develop protection against them.? But as husbandry
animals are used for human consumption, it is worrying
that the consumption of livestock products may transmit
this disease, but to date, no positive livestock cases have
been reported for COVID-19. There is evidence that com-
panion animals especially cats and dogs can be infected by
COVID-19,? and it can be transmitted from humans to them.*
Fifteen positive cases out of 102 cats were reported after the
detection of this decrease in China.> Other cases included
a tiger and lions at the Bronx Zoo (New York, USA) and the
disease was transmitted from a zoo employee.® Consider-
ing close contact between human and companion animals,
transmission due to fecal-oral contact should be taken into
consideration from an epidemiological aspect. Also, exotic
animals that contain a large group of species can transmit
coronaviruses to humans, especially in some areas that used
live exotic animals as food.

Health perspective of the COVID-19

The epidemics of COVID-19 have been recorded in more than
170 countries. Confirmed cases by date of report and WHO
region, 30 December 2019-25 June 2020 was 9296 202 from
which 479133 have died (Table 1). The case fatality rate
of COVID-19 was 2-4% and less than the previous symp-
toms such as Middle East respiratory syndrome coronavirus
(MERS-CoV) and severe acute respiratory syndrome coron-
avirus (SARS-CoV). So far, no definitive cure has been found
for COVID-19.

Diagnosis methods of COVID-19 infection

Diagnosis is important in the early stages for managing
COVID-19. The Diagnosis of COVID-19 is based on the rec-
ommendations of the World Health Organization (WHO)
that is according to clinical manifestation, epidemiologi-
cal history and ancillary tests like CT scan, nucleic acid

Table 1  Areas with reported confirmed cases of COVID-19,
16 August 2020.”

Confirmed Deaths
Western Pacific Region 409 589 9293
European Region 3754649 214092
South-East Asia Region 3040168 59 875
Eastern Mediterranean Region 1723673 45704
Region of the Americas 11420860 414326
African Region 945165 18476
Globally 21294845 761779

detection, immune identification technology (Point-of-care
Testing (POCT) of IgM/IgG), blood culture, Radiology and
enzyme-linked immunosorbent assay (ELISA). Clinical signs
of Infected COVID-19 patients included fever (90% or more),
cough (around 75%), and dyspnea (up to 50%). Some patients
experience fatigue, viral pneumonia, gastrointestinal symp-
toms including nausea and diarrhea. The fatality rate is
about 2% and is mainly due to acute respiratory distress
syndrome, acute kidney injury, and myocardial injury.? Sus-
pected cases are patients with one exposure history and two
clinical manifestations. If there is no exposure history, hav-
ing three clinical signs are sufficient. According to clinical
symptoms, infected patients are divided into 4 types (mild,
moderate, severe, and critical).’

Chest radiology was not a good detection method for
diagnosing COVID-19 at the first stages because it is not sen-
sitive for the detection of ground-glass opacity (GGO) and
sometimes demonstrated normal findings in initial stages.'®
Although, in severe condition bilateral multifocal consolida-
tion can be shown, and occasionally can be observed with
white lung."" As of now, a few studies and reports are con-
ducted on chest CT Imaging as detection of COVID-19 and
results lead to the conclusion that it is effective in early
detection of this pneumonia'>'? through a study conducted
by Pan et al.’* 21 patients went through repeated chest CT
Imaging and negative findings were revealed in four patients
on the initial stage. However, chest CT of these patients
showed lung abnormalities. Another study evaluated the
accuracy of the chest CT Imaging for diagnosing this dis-
ease was 95.5% (n=3665)." High-throughput sequencing and
real-time quantitative polymerase chain reaction (RT-qPCR)
are two technologies for detecting COVID-19. The reliable
identification methods for COVID-19 were blood culture and
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high-throughput sequencing of the genome but, RT-qPCR is
more usual because high-throughput sequencing technology
is expensive. Specific primers and probes in the ORF1 and
N gene of the viral genome are using for the detection of
COVID-19 by RT-gPCR." Recently, ELISA kits and POCT of
IgM/1gG have been developed for detecting the COVID-19
virus and although it was said they had greater detection
rates compare to nucleic acid detection, there is no pub-
lished output about their results.?

Characterization

According to studies on confirmed patients, their manifes-
tations divided into 4 types that shown different severity in
symptoms (mild, moderate, severe, critical). Mild clinical
symptoms were fever occasionally associated with cough,
without dyspnea, gasping, and chronic disease. In this
stage, no evidence of pneumonia was observed in imag-
ing. Moderate clinical symptoms were fever, respiratory
symptoms and in this type, pneumonia was observed in
imaging. Severe clinical symptoms were respiratory distress,
oxygen saturation more than 93% at rest, the partial pres-
sure of oxygen/fraction of inspired oxygen was more than
300 mmHg. Critical type met clinical symptoms including
respiratory failure, need mechanical assistance, shock and
**extrapulmonary’’ organ failure."”

Through a study conducted by Tian et al.,'® 262 confirmed
COVID-19 infection patients were included in this study, who
were transferred by Beijing emergency medical service to
the designated hospitals, from January 20 to February 10,
2020. The most clinical symptoms of illness were fever,
cough, fatigue, dyspnea and headache. The age range of
patients was 6 months to 94 years and their median age was
47.5 years. Results lead to this conclusion that the charac-
teristics of patients in Beijing were different from patients
in Wuhan with a higher discharge rate and lower fatality.
According to data from the Chinese center for disease con-
trol and prevention, the case-fatality rate was 2.3% among
44672 confirmed cases of COVID-19."

Treatment/management

To date, there is no vaccine or antiviral treatment for
COVID-19. It is recommended corticosteroids or unselective
administration of antibiotics should be avoided. Proposed
antibiotic treatments are chloroquine, lopinavir/ritonavir,
hydroxychloroquine, and Alpha-interferon but they are not
approved, yet. Some preclinical studies suggested using an
inhibitor of RNA polymerase can be useful as a treatment of
HCoVs infections.?®?" In recent days, Australian researchers
stated that they are completing the in vitro tests for cur-
ing this disease. China announced about the first animal
tests, and the National Institute for allergy and infectious
diseases of the U.S informed that a phase 1 immuniza-
tion trial has begun for COVID-19 in Washington state. The
main treatments for severe infections are oxygen therapy
and mechanical ventilation, or assisted ventilation, while
hemodynamic support May be used for managing septic
shocks. The latest WHO guidelines were documented accord-
ing to the treatment of previous epidemics from CoVs. These

guidelines are about treatment, prevention and control
strategies, laboratory diagnosis, possible therapy, managing
sever symptom cases like septic shock or considerations for
pregnant patients.?

Association of COVID-19 with age and sex

The elderly had the highest risk for developing the disease,
especially in the presence of underlying disease which low-
ers their resistance to disease and showed more serious
outcomes. Tian et al evaluated 27262 confirmed COVID-19
infection patients were included in this study, who were
transferred by Beijing emergency medical service to des-
ignated hospitals, from January 20 to February 10, 2020."®
The age range of patients was 6 months to 94 years and their
median age was 47.5 years. Results lead to the conclusion
that the characteristics of patients in Beijing were differ-
ent from patients in Wuhan with a higher discharge rate and
lower fatality. According to data from the Chinese center for
disease control and prevention, the case-fatality rate was
2.3% among 44672 confirmed cases of COVID-19. Accord-
ing to data obtained about the relationship of sex with this
phenomenon, in the first period, the percentage of infected
men was greater than women (66% vs 34%). The proportion
of women increased (41%) in the second period and in the
most recent period there was not much difference (men 42%,
women 48%).2324

Epidemiology in children

Published data on COVID-19 focuses primarily on adults, and
the infection rate of COVID-19 in children is relatively low.?
Most of the initial reports were about the infection rate of
adults, and a few data were reported about children because
they were rarely tested early in the earlier phase of this pan-
demic. The youngest case reported so far was a 30-hours
old newborn in China, till now no case of vertical trans-
mission from mother to fetus has been reported.?® Chinese
Center for Disease Control stated 0.9% of confirmed cases
were 0-9 years old, among them 2.5% showed severe clini-
cal symptoms and 0.2% showed critical symptoms. Children
aged 10-19 years were 1.2% of confirmed cases with one
death report in this group.?’

The other Pediatric cases of COVID-19 in other parts of
the world were in Malaysia,”® Germany,? Singapore,* and
Vietnam?" with an age range between 3 months and 11 years
old.

Prevention

Reproduction number (R0) means the transmissibility of
a virus. It is an indication representing who many new
infections generated by an infectious person for RO> 1, an
epidemic will increase and if RO<1, the transmission will
die out. World health organization estimated the reproduc-
tion number of COVID-19 ranged from 1.4 to 2.5. Although, a
new study found COVID-19 average RO was 3.28.2° These val-
ues indicated that COVID-19 is greatly epidemic therefore,
isolation of patients must be done. Besides that, during the
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diagnosis and clinical care of patients, appropriate measures
must be used for healthcare worker’s safety. The follow-
ing are general recommendations were issued especially by
WHO and other related organizations for decreasing separa-
tion of COVID-19: Washing hands frequently, for 20s. Avoid
contact with patients suffering from acute respiratory and
unprotected contact with wild or farm animals. Avoid touch-
ing the mouth and face after contacting with suspicious
environments. People who have an impaired immune system
should avoid public gatherings.??

Conclusion

Coronaviruse disease 2019 pandemic, probably is a zoonotic
origin disease. Against previous reports, recent studies on
the relationship between age and sex showed that there is no
significant relationship between sex and this phenomenon,
but reports indicated a relationship between age and the
likelihood of developing this disease. The elderly had the
highest risk of developing the disease, especially in the pres-
ence of underlying medical conditions.

Funding

None.

Conflict of interest

None declared.

References

1. Tilocca B, Soggiu A, Sanguinetti M, Babini G, De Maio
F, Britti D, et al. Immunoinformatic analysis of the
SARS-CoV-2 envelope protein as a strategy to assess cross-
protection against COVID-19. Microbes Infect. 2020;22:182-7,
http://dx.doi.org/10.1016/j.micinf.2020.05.013.

2. Tilocca B, Soggiu A, Musella V, Britti D, San-
guinetti M, Urbani A, et al. Molecular basis of
COVID-19 relationships in different species: a one
health perspective. Microbes Infect. 2020;22:218-20,

http://dx.doi.org/10.1016/j.micinf.2020.03.002.

3. Mallapaty S. Coronavirus can infect cats-dogs, not so much.
Nature. 2020.

4. Sit THC, Brackman CJ, Ip SM, Tam KWS, Law PYT, To EMW, et al.
Infection of dogs with SARS-CoV-2. Nature. 2020:1-6.

5. Zhang Q, Zhang H, Huang K, Yang Y, Hui X, Gao J, et al.
SARS-CoV-2 neutralizing serum antibodies in cats: a serological
investigation. BioRxiv. 2020.

6. Hernandez M, Abad D, Eiros JM, Rodriguez-Lazaro D. Are ani-
mals a neglected transmission route of SARS-CoV-2? Pathogens.
2020;9:480, http://dx.doi.org/10.3390/pathogens9060480.

7. Culp WC. Coronavirus Disease 2019. A A Pract. 2020;14:e01218,
http://dx.doi.org/10.1213/xaa.0000000000001218.

8. Li X, Geng M, Peng Y, Meng L, Lu S. Molecular immune
pathogenesis and diagnosis of COVID-19. J Pharm Anal. 2020,
http://dx.doi.org/10.1016/J.JPHA.202003001.

9. General Office of National Health Committee. Office of state
administration of traditional Chinese medicine. Notice on the
issuance of a programme for the diagnosis and treatment of
novel coronavirus (2019-nCoV) infected pneumonia (trial sixth
edition). 2020. 2020.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

50

Peiris JSM, Yuen KY, Osterhaus ADME, Stohr K. The severe acute
respiratory syndrome. N Engl J Med. 2003;349:2431-41.

Ge X-Y, Li J-L, Yang X-L, Chmura AA, Zhu G, Epstein JH,
et al. Isolation and characterization of a bat SARS-like
coronavirus that uses the ACE2 receptor. Nature. 2013;503:
535-8.

Chan JF-W, Yuan S, Kok KH, To KK-W, Chu H, Yang J, et al. A
familial cluster of pneumonia associated with the 2019 novel
coronavirus indicating person-to-person transmission: a study
of a family cluster. Lancet. 2020;395:514-23.

Ng M-Y, Lee EYP, Yang J, Yang F, Li X, Wang H, et al. Imaging pro-
file of the COVID-19 infection: radiologic findings and literature
review. Radiol Cardiothorac Imaging. 2020;2:€200034.

Pan F, Ye T, Sun P, Gui S, Liang B, Li L, et al. Time course
of lung changes on chest CT during recovery from 2019 novel
coronavirus (COVID-19) pneumonia. Radiology. 2020:200370.
Wang P, Lu J, JinY, Zhu M, Wang L, Chen S. Epidemiological char-
acteristics of 1212 COVID-19 patients in Henan, China. medRxiv.
2020.

Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical fea-
tures of patients infected with 2019 novel coronavirus in Wuhan,
China. Lancet. 2020;395:497-506.

Zu ZY, Di Jiang M, Xu PP, Chen W, Ni QQ, Lu GM, et al. Coronavirus
disease 2019 (COVID-19): a perspective from China. Radiology.
2020;200490.

Tian S, Hu N, Lou J, Chen K, Kang X, Xiang Z, et al. Character-
istics of COVID-19 infection in Beijing. J Infect. 2020;80:401-6,
http://dx.doi.org/10.1016/J.JINF.202002018.

Wu Z, McGoogan JM. Characteristics of and important lessons
from the coronavirus disease 2019 (COVID-19) outbreak in
China: summary of a report of 72314 cases from the Chinese
Center for Disease Control and Prevention. JAMA. 2020.
Gordon CJ, Tchesnokov EP, Feng JY, Porter DP, Gotte M. The
antiviral compound remdesivir potently inhibits RNA-dependent
RNA polymerase from Middle East respiratory syndrome coron-
avirus. J Biol Chem. 2020, jbc-AC120.

de Wit E, Feldmann F, Cronin J, Jordan R, Okumura A, Thomas T,
et al. Prophylactic and therapeutic remdesivir (GS-5734) treat-
ment in the rhesus macaque model of MERS-CoV infection. Proc
Natl Acad Sci USA. 2020;117:6771-6.

World Health Organization. Coronavirus disease 2019 (COVID-
19): situation report, 67. 2020.

Liu Y, Gayle AA, Wilder-Smith A, Rocklov J. The reproductive
number of COVID-19 is higher compared to SARS coronavirus. J
Travel Med. 2020;27, http://dx.doi.org/10.1093/jtm/taaa021.
Lai CC, Shih TP, Ko WC, Tang HJ, Hsueh PR. Severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and
coronavirus disease-2019 (COVID-19): the epidemic and
the challenges. Int J Antimicrob Agents. 2020;55:105924,
http://dx.doi.org/10.1016/j.ijantimicag.2020.105924.

Guan W, Ni Z, Hu Y, Liang W, Ou C, He J, et al. Clinical charac-
teristics of 2019 novel coronavirus infection in China. MedRxiv.
2020.

Dong L, Tian J, He S, Zhu C, Wang J, Liu C, et al.
Possible vertical transmission of SARS-CoV-2 from an
infected mother to her newborn. JAMA. 2020;323:1846-8,
http://dx.doi.org/10.1001/jama.2020.4621.

Surveillances V. The epidemiological characteristics of an out-
break of 2019 novel coronavirus diseases (COVID-19)—China,
2020, China. CDC WKkKly. 2020;2:113-22.

See KC, Liew SM, Ng DCE, Chew EL, Khoo EM, Sam CH, et al.
COVID-19: four paediatric cases in Malaysia. Int J Infect Dis.
2020.

Goldstein E, Lipsitch M. Temporal rise in the proportion of
younger adults and older adolescents among coronavirus disease
(COVID-19) cases following the introduction of physical distanc-
ing measures, Germany, March to April 2020. Eurosurveillance.
2020;25:2000596.


dx.doi.org/10.1016/j.micinf.2020.05.013
dx.doi.org/10.1016/j.micinf.2020.03.002
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0170
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0170
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0170
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0170
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0170
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0170
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0170
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0170
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0170
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0170
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0170
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0175
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0180
dx.doi.org/10.3390/pathogens9060480
dx.doi.org/10.1213/xaa.0000000000001218
dx.doi.org/10.1016/J.JPHA.202003001
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0205
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0210
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0215
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0220
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0225
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0230
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0235
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0240
dx.doi.org/10.1016/J.JINF.202002018
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0250
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0255
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0260
dx.doi.org/10.1093/jtm/taaa021
dx.doi.org/10.1016/j.ijantimicag.2020.105924
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0280
dx.doi.org/10.1001/jama.2020.4621
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0290
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0295
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0300

Journal of Healthcare Quality Research 36 (2021) 47-51

30. Kam K, Yung CF, Cui L, Tzer Pin Lin R, Mak TM, Maiwald M, et al. 31. Van Thang T, Nguyen NPT, Hoang TD, Tran VT, Vu CT, Siewe JN,
A well infant with coronavirus disease 2019 with high viral load. et al. Preventive behavior of Vietnamese people in response to
Clin Infect Dis. 2020. the COVID-19 pandemic. medRxiv. 2020.

51


http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0305
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310
http://refhub.elsevier.com/S2603-6479(20)30107-X/sbref0310

	The novel zoonotic Coronavirus disease 2019 (COVID-19) pandemic: Health perspective on the outbreak
	Health perspective of the COVID-19
	Diagnosis methods of COVID-19 infection
	Characterization
	Treatment/management
	Association of COVID-19 with age and sex
	Epidemiology in children
	Prevention
	Conclusion
	Funding
	Conflict of interest
	References


