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COVID-19 – What We Know So Far About…
Clinical Severity
Introduction
“What We Know So Far” documents are intended to provide an overview of some of the published and
unpublished reports related to emerging issues with respect to coronavirus disease 2019 (COVID-19). The
reports are found through ongoing scanning of the published literature and scientific grey literature (e.g.,
ProMed, CIDRAP, Johns Hopkins Situation Reports), as well as media reports. It is recognized that there
may be additional information not captured in this document. As this is a rapidly evolving outbreak, the
information will only be current as of the date the document was written. This document summarizes the
evidence regarding the clinical severity of COVID-19, including risk factors for severe disease.

Key Points
Studies of clinical severity are influenced by factors such as how cases are defined, how the denominator is
determined, the setting and demographics of the study populations, the availability and quality of health
care, and the duration of follow-up.
Clinical severity in population-based studies/reports:




Hospitalizations ranged from 18.9% to 31.4% of cases.
In two reports, 13.8% to 20% of cases were categorized as severe, and 4.7% and 2.8% as critical.
Case fatality varied as follows: 0.5% in South Korea, 2.3% in China, 3.4% in the United States, and
7.2% to 11.8% in Italy. Estimates from modeling studies ranged from 1.4% to 4.1%.

Clinical severity in hospitalized patients (excluding studies of only critically ill patients, and focusing on
studies with more complete follow-up and larger sample sizes):





Acute respiratory distress syndrome (ARDS) varied from 3.2% to 41.8%.
Intensive care unit (ICU) admissions ranged from 8.8% to 26.4%.
Mechanical ventilation varied widely based on inclusion criteria and possibly hospital practices.
Case fatality ranged from 0.8% to 28%.

Risk factors for severe disease:



Clinical severity increased with age, with >1.0% case fatality in the 60-69 age group. For those ≥ 80
years of age, case fatality was 3.7% (South Korea), 14.8% (China), and 20.2% (Italy).
A number of studies using univariate analyses (e.g., did not adjust for other factors such as age)
found that comorbidities, such as diabetes, hypertension and cardiovascular disease, were
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associated with more severe disease; however, few studies conducted multivariable analyses to
determine the impact of comorbidities on severe disease independent of age.
See Appendix A for additional details on most of the studies referred to below, including how they were
selected.

Clinical Severity
Indicators of clinical severity are influenced by: the definitions used (e.g., are all deaths in infected people
included or only deaths clearly attributed to COVID-19); the extent of testing and therefore detection of
cases (which influences the denominator for calculations of proportions of clinically severe cases); the
availability and quality of health care; the phase and extent of the local outbreak (which influence the
availability and quality of health care); the duration of follow-up (which influences the capture of outcomes
such as death); the settings predominantly affected (e.g., the proportion of cases from institutional
settings) and the demographics of the population. A study by Onder G et al. explored the differences in
case-fatality between Italy and China based on some of these factors. Please see Appendix A, Tables 1 and
2 for additional details with regard to the studies referred to in this section of the report.


Hospitalizations, severe and critical illness in studies or reports based on the general population:
Australia indicated that 18.9% (402/2,129) of cases with available information were hospitalized
and the United States Centers for Disease Control and Prevention (CDC) reported that 31.4% of
patients were hospitalized among those with known hospitalization status. The Chinese CDC
reported that 13.8% (6,168/44,415) of cases were severe and 4.7% were critical (2,087/44,415). A
recent Italian surveillance report indicated severity information is available on 46,622 of 117,050
(39.8%) cases of COVID-19; of those with available information, 20% were classified as severe and
2.8% as critical.



Acute respiratory distress syndrome (ARDS) among hospitalized patients: As expected, the
proportion of people with ARDS was highest in the studies where hospitalized patients were
critically ill: in Arentz M et al., 85.7% (18/21) of patients had moderate or severe ARDS, and in Yang
X et al., 67% (35/52) had ARDS. In other studies with large sample size and adequate follow-up,
ARDS proportions varied widely from 3.2% (8/249, Chen J et al.) to 41.8% (84/201, Wu C et al.).



Intensive care unit (ICU) admissions among hospitalized patients: In the two studies of critically ill
patients, all were admitted to the ICU (Arentz M et al., Yang X et al.). In other studies with larger
sample sizes and adequate follow-up, ICU admission ranged from 8.8% (22/249, Chen J et al.) to
26.4% (53/201, Wu C et al.).



Mechanical ventilation among hospitalized patients: Mechanical ventilation varied widely based
on the inclusion criteria in the study, and possibly also on hospital practices. For example, Wu C et
al. (which reported that 41.8% (84/201) of patients had ARDS) reported that only 3% (6/201) of all
patients required invasive mechanical ventilation (one also required extracorporeal membrane
oxygenation (ECMO)), while 30.3% (61/201) were treated with non-invasive ventilation. Similarly,
Yuan M et al. reported 41% (11/27) of patients with ARDS, all of whom were treated with noninvasive mechanical ventilation (10 of whom died). In studies of only critically ill patients, Yang X et
al. reported 71% (37/52) required mechanical ventilation (56% non-invasive and 42% invasive), and
Arentz M et al. reported that 71% (15/21) required mechanical ventilation (not further specified).
Other studies, where all or most of the patients had pneumonia, reported mechanical ventilation
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as follows: 19% (19/100) non-invasive and 18% (18/100) invasive (Cao B et al.); 14% (26/191) noninvasive and 17% (32/191) invasive (with ECMO reported in three patients) (Zhou F et al.).


Case fatality:
 In surveillance reports or studies of the general population, case fatality varied as follows:
0.5% in South Korea (22/4,212, Korean Society of Infectious Diseases, where cases were
reported to the end of the study, so case fatality may increase with further follow-up); 2.3%
in China (1,023/44,672, Chinese CDC); 3.4% in the United States (United States CDC), for
those with known status); and 7.2% (1,625/22,512, Onder G et al.) to 11.8% (13,828/117,050,
Italian surveillance report with ongoing data collection) in Italy.




Unlike crude estimates of case fatality, modeling studies adjusted for sufficient follow-up
time for deaths to occur and under ascertainment of cases. Wu J et al. used a number of data
sources to model the number of symptomatic cases and deaths in Wuhan with an estimated
overall case fatality of 1.4%. Verity R et al. used two different populations to estimate case
fatality and found adjusted case fatality estimates of: 1.38% based on cases from mainland
China, and 2.7% to 4.1% (depending on the method used) for cases identified outside of
mainland China.
In hospitalized patients, case fatality was also variable. In the two studies of critically ill
patients, case fatality was 52.4% (11/21, Arentz M et al., with 38.1% of patients still ventilated
at the end of the study) and 61.5% (32/52, Yang X et al. at 28 days of follow-up). In other
studies of hospitalized patients with more complete follow-up and larger sample sizes, casefatality ranged from: 0.8% (2/249, Chen J et al.) to 28% (54/191, Zhou F et al.).

Risk Factors for Severe Disease
A number of studies support that disease severity increases with age. It is difficult to determine the
independent impact of comorbidities on disease severity, as comorbidities also increase with age. Only a
few studies conducted multivariable analyses to determine whether comorbidities were risk factors for
increased disease severity independent of age.


Surveillance reports or studies of the general populations: (see Appendix A, Table 3 for additional
details)
 Age: Population-based studies and reports support that age is a major risk factor for clinical
severity. The study from Italy (Onder G et al.) and the reports from Chinese CDC, and the
Korean Society of Infectious Diseases found that case fatality was above 1.0% in the 60-69
year age group. The highest case fatality was in those ≥80 years of age (20.2% in the Italian
study, 14.8% in the Chinese study, and 3.7% in the Korean study.) The increases with each
decade of age were greatest in the Italian study, followed by the Chinese study and was
lowest in the Korean study. A study based on surveillance data in the United States (Chow N
et al.)noted that among those with no comorbidities, older adults (≥65 years) were more
likely to be hospitalized than younger adults (19-64 years), and older adults were also more
likely than younger adults to be admitted to the ICU.
 Comorbidities:The Chinese CDC assessed case fatality by comorbidity and noted higher case
fatality for all the comorbidities they assessed (i.e., diabetes, hypertension, cardiovascular
disease, chronic respiratory disease, and cancer) compared to those with no comorbidities,
although no statistical tests were performed. Chow N et al. compared the percent of patients
with comorbidities among those not hospitalized, those hospitalized without ICU admission
and those hospitalized with admission to the ICU. Although not assessed with statistical tests,
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comorbidities (including diabetes, cardiovascular disease, and chronic lung disease) were
higher in those who were hospitalized compared to those who were not, and slightly higher in
those who were admitted to the ICU compared to those who were admitted to hospital but
not the ICU. The proportion of current smokers was very low in all three groups of cases, and
the proportion of smokers did not increase with more severe disease. A recently published
letter to the editor by Lighter J et al.,which assessed 3,615 patients who tested COVID-19
positive on presenting to emergency departments in a New York City hospital system,
supported obesity as a risk factor for severe disease in those <60 years of age, but not for
those ≥60 years of age. Patients <60 years who were admitted to acute and critical care were
2.0 and 1.8 times, respectively, more likely to have a BMI of 30-34 compared to those who
were discharged from the emergency department. Similarly, patients <60 years who were
admitted to acute and critical care were 2.2 and 3.6 times, respectively, more likely to have a
BMI ≥35 compared to those who were discharged.


Modeling studies:
 Modeling studies also support increased case fatality with age. Wu J et al. found an overall
case fatality among symptomatic cases of 1.4%, which ranged from 0.3%, to 0.5%, to 2.6% in
those <30, 30-59, and >59 years, respectively. Verity R et al. noted that based on cases from
mainland China (overall adjusted case fatality 1.38%), adjusted case fatality was 0.32% for
those <60 years of age and 6.38% for those ≥60 years of age. For cases identified outside of
mainland China the overall case fatality was 2.7% to 4.1%, depending on the method used,
and case fatality ranged from 1.4% to 1.5% for those <60 years of age to 4.5% to 12.8% for
those ≥60 years of age. From a subset of cases from mainland China, Verity R et al. also
estimated that the proportion of infected individuals who were hospitalized increased with
age as follows: 8.2%, 11.8%, 16.6% and 18.4% for ages 50-59, 60-69, 70-79 and ≥80 years,
respectively.



Hospitalized patients:
 Fifteen studies assessed the impact of risk factors on severity of illness in hospitalized
patients (see Appendix A, Table 4). Severity of illness was dichotomized by a number of
methods in 14 of these studies (e.g., non-severe versus severe; not requiring versus requiring
ICU care; survived versus died; did not or did develop ARDS). Of note, all but one of these
studies took place in China and the risk factor profiles likely represent those risk factors which
are common in Chinese populations.
 Three of the four studies that conducted multivariable analyses found that age was
associated with more severe disease (Chen J et al., Liu W et al., Zhou F et al.). Chen J et al.
found that age, but not comorbidities, was statistically significantly associated with ICU
admission. Liu W et al. found that age and history of smoking were statistically significantly
associated with disease progression, however no comorbidities were assessed in this analysis.
Zhou F et al. noted that age, but not coronary artery disease, was statistically significantly
associated with survival. Mo P et al. did not find that age was statistically associated with
refractory pneumonia (defined as those who did not meet criteria for improvement) versus
the general course of illness, however, male gender was statistically significantly associated
with refractory disease.
 Of the nine studies that performed direct comparisons using statistical tests and looking at
variables that were not assessed in the multivariable analyses, the following were noted to be
statistically significantly associated with more severe disease: age in 7/8 studies; gender in
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1/8; any comorbidities in 5/6; diabetes in 5/8; hypertension in 4/7; cardiovascular disease in
4/7; chronic obstructive pulmonary disease in 1/4; and smoking in 0/2 studies.

COVID-19 - What We Know So Far About ... Clinical Severity

5

References
1. Arentz M, Yim E, Klaff L, Lokhandwala S, Riedo FX, Chong M, et al. Characteristics and outcomes of
21 critically ill patients with COVID-19 in Washington state. JAMA. 2020 Mar 19 [Epub ahead of
print]. Available from: https://doi.org/10.1001/jama.2020.4326
2. Cao B, Wang Y, Wen D, Liu W, Wang J, Fan G, et al. A trial of lopinavir-ritonavir in adults
hospitalized with severe covid-19. N Engl J Med. 2020 Mar 18 [Epub ahead of print]. Available from:
https://doi.org/10.1056/NEJMoa2001282
3. CDC COVID-19 Response Team. Severe outcomes among patients with coronavirus disease 2019
(COVID-19) - United States, February 12-March 16, 2020. MMWR Morb Mortal Wkly Rep.
2020;69(12):343-46. Available from: http://dx.doi.org/10.15585/mmwr.mm6912e2
4. Chen J, Qi T, Liu L, Ling Y, Qian Z, Li T, et al. Clinical progression of patients with COVID-19 in
Shanghai, China. J Infect. 2020 Mar 19 Epub ahead of print]. Available from:
https://doi.org/10.1016/j.jinf.2020.03.004
5. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemiological and clinical characteristics of
99 cases of 2019 novel coronavirus pneumonia in Wuhan, China: a descriptive study. Lancet.
2020;395(10223):507-13. Available from: https://doi.org/10.1016/S0140-6736(20)30211-7
6. Chow N, Fleming-Dutra K, Gierke R, Hall A, Hughes M; CDC COVID-19 Response Team. Preliminary
estimates of the prevalence of selected underlying health conditions among patients with
coronavirus disease 2019 — United States, February 12–March 28, 2020. MMWR Morb Mortal
Wkly Rep 2020;69:382–6. Available from: http://dx.doi.org/10.15585/mmwr.mm6913e2
7. COVID-19 National Incident Room Surveillance Team. COVID-19, Australia: Epidemiology report 9
(Reporting week ending 23: 59 AEDT 29 March 2020). Commun Dis Intell. 2020;44. Available from:
https://www1.health.gov.au/internet/main/publishing.nsf/Content/1D03BCB527F40C8BCA258503
000302EB/$File/covid_19_australia_epidemiology_report_9_reporting_week_ending_23_59_aedt
_29_march_2020.pdf
8. COVID-19 Task force of the Department of Infectious Diseases; EpiCentro Istituto Superiore di
Sanità. Integrated surveillance of COVID-19 in Italy [Internet]. EpiCentro; 2020 [cited 2020 Apr 04].
Available from: https://www.epicentro.iss.it/en/coronavirus/bollettino/Infografica_4aprile
ENG.pdf
9. Government of Canada. Epidemiological summary of COVID-19 cases in Canada [Internet]. Ottawa,
ON: Government of Canada; 2020 [cited 2020 Apr 04]. Available from:
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirusinfection/health-professionals/epidemiological-summary-covid-19-cases.html?topic=tilelink

COVID-19 - What We Know So Far About ... Clinical Severity

6

10. Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, et al.; China Medical Treatment Expert Group for
Covid-19. clinical characteristics of coronavirus disease 2019 in China. N Engl J Med. 2020 Feb 28
[Epub ahead of print]. Availble from: https://doi.org/10.1056/NEJMoa2002032
11. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features of patients infected with 2019
novel coronavirus in Wuhan, China. Lancet. 2020;395(10223):497-506. Available from:
https://doi.org/10.1016/S0140-6736(20)30183-5
12. Korean Society of Infectious Diseases; Korean Society of Pediatric Infectious Diseases; Korean
Society of Epidemiology; Korean Society for Antimicrobial Therapy; Korean Society for Healthcareassociated Infection Control and Prevention; Korea Centers for Disease Control and Prevention.
Report on the epidemiological features of coronavirus disease 2019 (COVID-19) outbreak in the
Republic of Korea from January 19 to March 2, 2020. J Korean Med Sci. 2020;35(10):e112. Available
from: https://doi.org/10.3346/jkms.2020.35.e112
13. Lighter J, Phillips M, Hochman S, Sterling S, Johnson D, et al. Obesity in patients younger than 60
years is a risk factor for Covid-19 hospital admission. Clin Infect Dis. 2020 April 09 [Epub ahead of
print]. Available from: https://doi.org/10.1093/cid/ciaa415
14. Liu W, Tao ZW, Lei W, Ming-Li Y, Kui L, Ling Z, et al. Analysis of factors associated with disease
outcomes in hospitalized patients with 2019 novel coronavirus disease. Chin Med J (Engl). 2020 Feb
28 [Epub ahead of print]. Available from: https://doi.org/10.1097/CM9.0000000000000775
15. Liu Y, Yan LM, Wan L, Xiang TX, Le A, Liu JM, et al. Viral dynamics in mild and severe cases of COVID19. Lancet Infect Dis. 2020 Mar 19 [Epub ahead of print]. Available from:
https://doi.org/10.1016/S1473-3099(20)30232-2
16. Mo P, Xing Y, Xiao Y, Deng L, Zhao Q, Wang H, et al. Clinical characteristics of refractory COVID-19
pneumonia in Wuhan, China. Clin Infect Dis. 2020 Mar 16 [Epub ahead of print]. Available from:
https://doi.org/10.1093/cid/ciaa270
17. Onder G, Rezza G, Brusaferro S. Case-fatality rate and characteristics of patients dying in relation to
COVID-19 in Italy. JAMA. 2020 Mar 23 [Epub ahead of print]. Available from:
https://doi.org/10.1001/jama.2020.4683
18. Pung R, Chiew CJ, Young BE, Chin S, Chen MI, Clapham HE, et al.; Singapore 2019 Novel Coronavirus
Outbreak Research Team. Investigation of three clusters of COVID-19 in Singapore: implications for
surveillance and response measures. Lancet. 2020;395(10229):1039-46. Available from:
https://doi.org/10.1016/S0140-6736(20)30528-6
19. Ruan Q, Yang K, Wang W, Jiang L, Song J. Clinical predictors of mortality due to COVID-19 based on
an analysis of data of 150 patients from Wuhan, China. Intensive Care Med. 2020 Mar 3 [Epub
ahead of print]. Available from: doi: https://doi.org/10.1007/s00134-020-06028-z

COVID-19 - What We Know So Far About ... Clinical Severity

7

20. Shi H, Han X, Jiang N, Cao Y, Alwalid O, Gu J, et al. Radiological findings from 81 patients with
COVID-19 pneumonia in Wuhan, China: a descriptive study. Lancet Infect Dis. 2020;20(4):425-34.
Available from: https://doi.org/10.1016/S1473-3099(20)30086-4
21. Spiteri G, Fielding J, Diercke M, Campese C, Enouf V, Gaymard A, et al. First cases of coronavirus
disease 2019 (COVID-19) in the WHO European Region, 24 January to 21 February 2020. Euro
Surveill. 2020 Mar;25(9). Available from: https://doi.org/10.2807/1560-7917.ES.2020.25.9.2000178
22. The Novel Coronavirus Pneumonia Emergency Response Epidemiology Team. The epidemiological
characteristics of an outbreak of 2019 novel coronavirus diseases (COVID-19) — China, 2020. China
CDC Wkly. 2020;2(8):113-22. Available from: https://cdn.onb.it/2020/03/COVID-19.pdf.pdf
23. Verity R, Okell LC, Dorigatti I, Winskill P, Whittaker C, Imai N, et al. Estimates of the severity of
coronavirus disease 2019: a model-based analysis. Lancet Infect Dis. 2020 Mar 30 [Epub ahead of
print]. Available from: https://doi.org/10.1016/S1473-3099(20)30243-7
24. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical characteristics of 138 hospitalized patients
with 2019 novel coronavirus-infected pneumonia in Wuhan, China. JAMA. 2020 Feb 7 [Epub ahead
of print]. Available from: https://doi.org/10.1001/jama.2020.1585
25. Wang Y, Dong C, Hu Y, Li C, Ren Q, Zhang X, et al. Temporal changes of CT findings in 90 patients
with COVID-19 pneumonia: a longitudinal study. Radiology. 2020 Mar 19 [Epub ahead of print].
Available from: https://doi.org/10.1148/radiol.2020200843
26. Wang Z, Yang B, Li Q, Wen L, Zhang R. Clinical features of 69 cases with coronavirus disease 2019 in
Wuhan, China. Clin Infect Dis. 2020 Mar 16 [Epub ahead of print]. Available from:
https://doi.org/10.1093/cid/ciaa272
27. Wu C, Chen X, Cai Y, Xia J, Zhou X, Xu S, et al. Risk factors associated with acute respiratory distress
syndrome and death in patients with coronavirus disease 2019 pneumonia in Wuhan, China. JAMA
Intern Med. 2020 Mar 13 [Epub ahead of print]. Available from:
https://doi.org/10.1001/jamainternmed.2020.0994
28. Wu J, Leung K, Bushman M, et al. Estimating clinical severity of COVID-19 from the transmission
dynamics in Wuhan, China. Nat Med. 2020 Mar 19 [Epub ahead of print]. Available from:
https://doi.org/10.1038/s41591-020-0822-7
29. Yang W, Cao Q, Qin L, Wang X, Cheng Z, Pan A, et al. Clinical characteristics and imaging
manifestations of the 2019 novel coronavirus disease (COVID-19): a multi-center study in Wenzhou
city, Zhejiang, China. J Infect. 2020;80(4):388-93. Available from:
https://doi.org/10.1016/j.jinf.2020.02.016
30. Yang X, Yu Y, Xu J, Shu H, Xia J, Liu H, et al. Clinical course and outcomes of critically ill patients with
SARS-CoV-2 pneumonia in Wuhan, China: a single-centered, retrospective, observational study.

COVID-19 - What We Know So Far About ... Clinical Severity

8

Lancet Respir Med. 2020 Feb 24 [Epub ahead of print]. Available from:
https://doi.org/10.1016/S2213-2600(20)30079-5
31. Young BE, Ong SWX, Kalimuddin S, Low JG, Tan SY, Loh J, et al.; Singapore 2019 Novel Coronavirus
Outbreak Research Team. Epidemiologic features and clinical course of patients infected with
SARS-CoV-2 in Singapore. JAMA. 2020 Mar 3 [Epub ahead of print]. Available from:
https://doi.org/10.1001/jama.2020.3204
32. Yuan M, Yin W, Tao Z, Tan W, Hu Y. Association of radiologic findings with mortality of patients
infected with 2019 novel coronavirus in Wuhan, China. PLoS One. 2020 Mar 19;15(3):e0230548.
Available from: https://doi.org/10.1371/journal.pone.0230548
33. Zhang JJ, Dong X, Cao YY, Yuan YD, Yang YB, Yan YQ, et al. Clinical characteristics of 140 patients
infected with SARS-CoV-2 in Wuhan, China. Allergy. 2020 Feb 19 [Epub ahead of print]. Available
from: https://doi.org/10.1111/all.14238
34. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course and risk factors for mortality of adult
inpatients with COVID-19 in Wuhan, China: a retrospective cohort study. Lancet.
2020;395(10229):1054-62. Available from: https://doi.org/10.1016/S0140-6736(20)30566-3

COVID-19 - What We Know So Far About ... Clinical Severity

9

Appendix A:
Included studies in the What We Know So Far About…Clinical Severity
One hundred and sixty-three (163) selected published articles on COVID-19 that were available in Public Health Ontario’s database to March 25, 2020 were scanned for relevance by one of
several reviewers. Articles that dealt exclusively with children, pregnant women or long-term care facilities were excluded, as were articles with fewer than 10 cases. Additional articles and/or
surveillance reports were added based on awareness of these sources.
In total, 28 peer reviewed articles and three surveillance reports were abstracted for this review, 20 of which were from China. The surveillance reports (Australia, Canada, Italy) were abstracted
as of April 4, 2020; these data will continue to change over time. The articles/reports are divided into those that: assess clinical severity and those that assess risk factors for severe disease. A
number of the articles address both topics. For clinical severity, there are nine population-based reports/articles and 19 articles of hospitalized patients summarized in Tables 1 and 2 of this
Appendix, respectively. For assessment of risk factors for severe disease, six population-based studies/report and 15 articles of hospitalized patients are summarized in Tables 3 and 4 of this
Appendix, respectively. A few articles are referenced in the “What We Know So Far About…Clinical Severity” that are not abstracted in this Appendix as the articles contained information that
differed from the elements captured in the table.
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Table 1: Studies of clinical severity in the general population with COVID-19

Name of study

Australian
Government
Department of
Health

Description





Centers for Disease
Control and
Prevention (CDC)




Chinese Center for
Disease Control
and Prevention
(CDC)

4,159 cases reported in
Australia to March 29,
2020;
Age: median age of 48
years; range 0-94 years

4,226 cases reported in the
United States from
February 12 to March 16,
2020;
Age: adults and children;
age was known for 2,449
cases; only 5% 0-19 years

72,314 patient records with
confirmed, suspect or
clinically diagnosed COVID19 in China reported from
December 31, 2019
through February 11, 2020;
of these, 44,672 confirmed
COVID-19 cases;

Admitted to
hospital

Pneumonia on
imaging

Acute
respiratory
distress
syndrome
(ARDS)

402/2,129 (18.9%)
Information on
hospitalization status
available for 2,129
cases

N/A

N/A

Admitted to the
intensive care
unit (ICU)

38/176 (22%)
of hospitalized
cases with available
information

Mechanical ventilation:
invasive or non-invasive
Extracorporeal
membrane oxygenation
(ECMO)

5/38 (13.2%)
of cases admitted to the ICU

Deaths

15 cases

N/A

N/A

121 patients known
to have been
admitted to an ICU

Comments

Proportion for deaths was not
provided in the document so
uncertain if appropriate to
calculate proportions

*Lower limit of percentages
includes all cases, upper limit of
percentages includes only cases
with known information

4.9–11.5%*

20.7–31.4%*
508 patients known
to have been
hospitalized

Requires oxygen

N/A

1.8-3.4%*





N/A
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N/A

N/A

N/A

N/A

1,023/44,672
(2.3%)

Multiple cases in older adults
in long term care facilities
Data dependent on who is
being tested
Data missing for 9-52% of
cases

Severity of symptoms categorized
as mild, severe or critical based
on confirmed cases:

Mild: 36,160/44,415 (80.9%)
non-pneumonia and mild
pneumonia cases

Severe: 6,168/44,415
(13.8%) dyspnea, respiratory
frequency > 30/minute,
blood oxygen saturation
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Name of study

Description




Admitted to
hospital

Pneumonia on
imaging

Acute
respiratory
distress
syndrome
(ARDS)

Requires oxygen
Admitted to the
intensive care
unit (ICU)

Mechanical ventilation:
invasive or non-invasive
Extracorporeal
membrane oxygenation
(ECMO)

Deaths

Age: adults and children;
34,762/44,672 (77.8%)
aged 30 to 69 years;
Comorbidities:
5,276/20,812 (25.4%)

Comments

≤93%, PaO2/FiO2 ratio <300,
and/or lung infiltrates >50%
within 24-48 hours
Critical: 2,087/44,415 (4.7%)
respiratory failure, septic
shock, and/or multiple organ
dysfunction/failure





Italian EpiCentro
Instituto Superiore
di Sanità




117,050 infected
individuals in Italy to April
4, 2020;
Age: median age 62 years

N/A

N/A

N/A

N/A

N/A

13,828/117,050
(11.8%)



Korean Society of
Infectious Diseases




Onder G et al.



4,212 cases from January
19 to March 2, 2020 in
South Korea;
Age: children and adults
22,512 cases in Italy to
March 17, 2020;
Age: community study so
presumably all ages but
not specifically stated

N/A

N/A

N/A

N/A

N/A

22/4,212 (0.5%)

Cases reported to end of study so
case fatality may increase over
time


N/A
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N/A

N/A

N/A

N/A

1,625/22,512
(7.2%)

Of 46,622 people with
available information:
 40% were classified as mild
 20% were classified as
severe
 2.8% were classified as
critical
As report includes newly
reported cases, fatality rate
may increase over time



Chart review conducted for
355 of 1,625 deaths
Comparison provided
between case fatality in Italy
and China
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Name of study

Description


Public Health
Agency of Canada




Pung R et al.






Spiteri G et al.




6,455 cases in Canada as of
April 4, 2020;
Age: all ages; 31% 60 years
of age or older
17 individuals who tested
positive in Singapore;
followed until February 10,
2020;
Age: adults; median age 40
years;
Comorbidities: 3/17 (18%)

38 COVID-19 cases in WHO
European Region from
January 24 to February 21
2020;
Age: median age 42 years,
range 2 to 81 years;
Comorbidities: reported
for 7 cases – 5 had none, 1
obesity, 1 cardiac disease

Admitted to
hospital

Pneumonia on
imaging

Acute
respiratory
distress
syndrome
(ARDS)

Requires oxygen
Admitted to the
intensive care
unit (ICU)

Mechanical ventilation:
invasive or non-invasive

Deaths

Extracorporeal
membrane oxygenation
(ECMO)

Comments

653

N/A

N/A

196

N/A

214

Proportions were not provided in
the document so uncertain if
appropriate to calculate
proportions

4/17 (23.5%)

N/A

N/A

N/A

N/A

0/17 (0%)

Cases were part of three clusters

N/A

At least 3/35 (8.6%)
hospitalized cases
with pneumonia
cared for in ICU; all
over 65 years

35/37 (94.6%)
of cases where
hospitalization was
reported, although
likely most for
isolation purposes


4/35 (11.4%) of
hospitalized cases
developed
pneumonia

At least 1/35 (2.9%)
hospitalized cases required
mechanical ventilation

1/35 (2.9%)
hospitalized case
died



Although this is a populationbased study, 35 cases were
hospitalized, mostly for
isolation purposes
As of February 21, 2020,
4/35 (11.4%) were still
hospitalized

N/A = Not applicable

COVID-19 - What We Know So Far About ... Clinical Severity
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Table 2: Studies of clinical severity in hospitalized COVID-19 patients

Name of study

Description



Arentz M et al.





Cao B et al.




Chen J et al.

21 critically ill patients
admitted to ICU in the
United States from
February 20 to March 5,
2020; follow-up to March
17, 2020;
Age: adults; mean age, 70
years; range 43 to 92
years;
Comorbidities: 18/21
(85.7%)
Randomized control trial
of hospitalized patients
with pneumonia and
hypoxia from China from
January 18 to February 3,
2020; reporting results for
control group (100/199
patients were in the
control group); follow-up
was to day 28 after
randomization
Age: adults; median age
control group 58 years,
range 49 to 68 years
249 hospitalized patients
in China from January 20
to February 6, 2020;
followed-up to February
25, 2020;

Admitted to
hospital

Pneumonia on
imaging

Acute
respiratory
distress
syndrome
(ARDS)

Requires oxygen
Admitted to
the intensive
care unit (ICU)

Mechanical ventilation:
invasive or non-invasive
Extracorporeal
membrane
oxygenation (ECMO)

Deaths

Comments


Inclusion criteria
21/21 (100%)

At admission:
Abnormal chest
radiograph:
20/21 (95%)

Moderate ARDS:
6/21 (28.6%)
21/21 (100%)
Severe ARDS:
12/21 (57.1%)

Mechanical ventilation:
15/21 (71%)

Death:
11/21 (52.4%)





All patients critically ill and
admitted to the ICU
Patient outcome data were
evaluated after five or more days
of ICU care or at the time of
death
2/21 (9.5%) transferred out of
the ICU, and 8/21 (38.1%) still
critically ill and ventilated

Oxygen:
83/100 (83%)

Inclusion criteria
100/100 (100%)

Inclusion criteria
100/100 (100%)

Respiratory failure
or ARDS:
27/99 (27.3%)

Non-invasive ventilation:
19/100 (19%)
N/A
Invasive ventilation:
18/100 (18%)

25/100
(25%)

To be eligible for inclusion had to be
a non-pregnant adult (18 years of
age or older) and have pneumonia
by chest imaging and meet criteria
for hypoxia

2/249 (0.8%)

After 16 (12–20) days of
hospitalization 215/249 (86.3%)
discharged

ECMO:
2/100 (2%)

Inclusion criteria
249/249 (100%)

COVID-19 - What We Know So Far About ... Clinical Severity

At admission:
Bilateral pneumonia
on x-ray/CT:
203/249 (81.5%)

8/249 (3.2%)

22/249 (8.8%)

N/A
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Name of study

Description





Chen N et al.





Guan W et al.





Huang C et al.


Age: adults; median age
51 years;
Comorbidities: 90/249
(36.1%)
99 hospitalized patients
with pneumonia in
Wuhan, China between
January 1 to January 20,
2020; clinical outcomes
followed until January 25,
2020;
Age: mean age of 55.5
years; range 21 to 82
years;
Comorbidities: 50/99
(51%)
1,099 hospitalized
patients in China from
December 11, 2019 to
January 29, 2020;
Age: adults and children;
median age 47.0 years;
Comorbidities: 261/1,099
(23.7%)

41 hospitalized patients in
China from December 16,
2019 to January 2, 2020;
Age: adults; median age
49.0 years;

Admitted to
hospital

Pneumonia on
imaging

Acute
respiratory
distress
syndrome
(ARDS)

Requires oxygen
Admitted to
the intensive
care unit (ICU)

Mechanical ventilation:
invasive or non-invasive
Extracorporeal
membrane
oxygenation (ECMO)

Deaths

Comments

11/99 (11%)

At the end of the study period:
 Remained in hospital:
57/99 (58%)
 Discharged:
31/99 (31%)

Unilateral lesion on
x-ray/CT:
39/249 (15.7%)
Oxygen therapy:
75/99 (75.8%)

Inclusion criteria
99/99 (100%)

Inclusion criteria
99/99 (100%)

Non-invasive ventilation:
13/99 (13%)
17/99 (17.2%)

23/99 (23%)
Invasive ventilation:
4/99 (4%)
ECMO:
3/99 (3%)
Oxygen therapy:
454/1,099 (41.3%)

Inclusion criteria
1,099/1,099 (100%)

Abnormal chest Xray:
162/274 (59.1%)

Ventilated:
67/1,099 (6.1%)
37/1,099 (3.4%)

55/1,099 (5%)

15/1,099 (1.4%)

Non-invasive ventilation:
56/1,099 (5.1%)

Abnormal chest CT:
840/975 (86.2%)

93.6% of patients still hospitalized at
end of study so more ICU admissions
and deaths still possible

Invasive ventilation:
25/1,099 (2.3%)
Abnormal chest CT:
41/41 (100%)
Inclusion criteria
41/41 (100%)

COVID-19 - What We Know So Far About ... Clinical Severity

Bilateral
involvement:
40/41 (98%)

12/41 (29%)

13/41 (32%)

Oxygen support nasal
cannula:
27/41 (66%)


6/41 (15%)

Results analyzed by those in the
ICU (n=13) and not in the ICU
(n=28); data shown here
represent all study patients
combined
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Name of study

Description



Admitted to
hospital

Pneumonia on
imaging

Acute
respiratory
distress
syndrome
(ARDS)

Requires oxygen
Admitted to
the intensive
care unit (ICU)

Mechanical ventilation:
invasive or non-invasive
Extracorporeal
membrane
oxygenation (ECMO)

Deaths



Oxygen support, noninvasive ventilation or high
flow nasal cannula:
10/41 (24%)

Comorbidities: 13/41
(32%)

Comments



Predominance of males: 30/41
(73%) male, 11/41 (27%) female
7/41 (17%) of patients remained
hospitalized at the end of the
study

Non-invasive:
10/41 (24%)
Invasive ventilation:
2/41 (5%)
Invasive ventilation + ECMO:
2/41 (5%)


Liu W et al.



Liu Y et al.



78 hospitalized patients in
China from December 30,
2019 to January 15, 2020
with pneumonia and
hospitalization for more
than two weeks, or who
had died or been
discharged;
Age: median age 38 years;
appear to be all adults,
but not specifically stated

76 hospitalized patients in
China from January 21 to
February 4, 2020;
Age:

Mild cases – mean age
43.6 years;

Inclusion criteria
78/78 (100%)

Inclusion criteria
78/78 (100%)

Respiratory failure:
20/78 (25.6%)

Results are stratified by those with
progression (n=11) and those with
improvement/stabilization (n=67);
data shown here represent all
study patients combined

Nasal cannula:
73/78 (93.6%)
N/A

At least 2
Non-invasive ventilation:
5/78 (6.4%)


Inclusion criteria
76/76 (100%)

COVID-19 - What We Know So Far About ... Clinical Severity

N/A

N/A

23/76 (30.3%)

N/A

0

Study results were stratified by
mild (n=46) and severe (n=30)
based on respiratory distress,
oxygenation, or severe
complications; data shown here
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Name of study

Description





Mo P et al.






Shi H et al.





Wang D et al.


Admitted to
hospital

Pneumonia on
imaging

Acute
respiratory
distress
syndrome
(ARDS)

Requires oxygen
Admitted to
the intensive
care unit (ICU)

Mechanical ventilation:
invasive or non-invasive
Extracorporeal
membrane
oxygenation (ECMO)

Deaths

Severe cases – mean
age 55.6 years

155 consecutive
hospitalized patients with
pneumonia in China from
January 1 to February 5,
2020;
Age: median age 54 years;
Comorbidities:
71/155 (45.8%)
81 hospitalized patients in
China with pneumonia
based on chest CT from
December 20, 2019 to
January 23, 2020;
Age: median age 49.5
years; range 25 to 81
years;
Comorbidities: 21/81
(26%)
138 hospitalized patients
with novel coronavirus
pneumonia in China from
January 1 to January 28,
2020; follow-up to
February 3, 2020;
Age: median age 56 years;
range 22 to 92 years;

Comments



Inclusion criteria
155/155 (100%)

Inclusion criteria
Bilateral
pneumonia on CT or
CXR: 143/155 (92.3%)


Received oxygen:
102/155 (65.8%)
N/A

N/A

Pleural effusion:
16/155 (10.3%)

Inclusion criteria
81/81 (100%)

Inclusion criteria
138/138 (100%)

COVID-19 - What We Know So Far About ... Clinical Severity

Inclusion criteria
81/81 (100%)

Inclusion criteria
138/138 (100%)

Mechanical ventilation:
36/155 (23.2%)

N/A



3/81 (4%)
3/81 (4%)

27/138 (19.6%)

N/A

36/138 (26.1%)

represent all study patients
combined
Follow-up time period not
specified
Study characterizes general
patients (n=70) versus refractory
patients (n=85) (i.e., not
improved by more than 10 days
from admission); data shown
here represent all study patients
combined
Follow-up time period not clear

N/A

16 cases (20%) were still hospitalized
at the end of the study

Oxygen inhalation:
106/138 (76.8%)



Invasive ventilation:
17/138 (12.2%)
Non-invasive ventilation:
15/138 (10.9%)

6/138 (4.3%)


Results are stratified by those
with ICU admission (n=36) and
non-ICU admission (n=102); data
shown here represent all study
patients combined
85 patients (61.6%) were still
hospitalized at end of follow-up
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Name of study

Description



Wang Y et al.




Wang Z et al.





Wu C et al.



Comorbidities: 64/138
(46.4%)
90 patients hospitalized
with pneumonia in China
from January 16 to
February 17, 2020;
followed-up until
discharge, death or March
8, 2020;
Age: mean age 45 years
69 hospitalized patients in
China from January 16 to
January 29, 2020; followup was until February 4,
2020
Age: adults; median age
42.0 years;
Comorbidities: 25/69
(36%)
201 hospitalized patients
confirmed with
pneumonia in China from
December 25, 2019 to
January 26, 2020; followup was until February 13,
2020;
Age: median 51 years;
range 21 to 83 years;
Comorbidities: 66/201
(32.8%)

Admitted to
hospital

Pneumonia on
imaging

Acute
respiratory
distress
syndrome
(ARDS)

Requires oxygen
Admitted to
the intensive
care unit (ICU)

Mechanical ventilation:
invasive or non-invasive
Extracorporeal
membrane
oxygenation (ECMO)

Deaths

Comments

ECMO 4/138 (2.9%)

Inclusion criteria
90/90 (100%)

Inclusion criteria
90/90 (100%)

N/A

N/A

N/A

2/90 (2%)



Inclusion criteria
69/69 (100%)

69/69 (100%)

N/A

Oxygen support:
43/67 (64.2%)

5/67 (7.5%)


Patients were stratified by SpO2
≥90% (n=55) and SpO2<90%
(n=14); data shown here
represent all study patients
combined
44/67 (65.7%) still hospitalized
at end of the study so possible
that additional deaths occurred

Oxygen support:
165/201 (82.1%)

Inclusion criteria
201/201 (100%)

COVID-19 - What We Know So Far About ... Clinical Severity

Inclusion
201/201 (100%)

Non-invasive ventilation:
61/201 (30.3%)
84/201 (41.8%)

53/201 (26.4%)

44/201 (21.9%)
Invasive ventilation:
5/201 (2.5%)

Patients were stratified by those
without ARDS (n=117) and those
with ARDS (n=84); data shown here
represent all study patients
combined

Invasive ventilation with
ECMO: 1/201 (0.5%)
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Name of study

Description



Yang W et al.






Yang X et al.



149 hospitalized patients
in China from January 17
to February 10, 2020;
outcomes followed up
until February 15, 2020;
Age: adults; mean age
45.1 years;
Co-morbidities: 52/149
(34.9%)

52 critically ill,
hospitalized patients with
COVID-19 pneumonia in
China from late December
2019 to January 26, 2020;
follow-up to 28 days from
ICU admission;
Age: adults; mean age
59.7 years;
Comorbidities: 21/57
(40%) had chronic illness

Admitted to
hospital

Inclusion criteria
149/149 (100%)

Pneumonia on
imaging

Acute
respiratory
distress
syndrome
(ARDS)

Requires oxygen
Admitted to
the intensive
care unit (ICU)

Mechanical ventilation:
invasive or non-invasive
Extracorporeal
membrane
oxygenation (ECMO)

Deaths

Comments

0/149 (0%)

76/149 (51.0%) remained
hospitalized at the end of the study

Oxygen therapy: 134/149
(90.0%)

Abnormal on
admission:
132/149 (88.6%)
0/149 (0%)

0/149 (0%)

Abnormal in total:
137/149 (91.9%)

Non-invasive ventilation:
2/149 (1.3%)
Invasive ventilation: 0/149
(0%)
ECMO: 0/149 (0%)

High flow nasal cannula:
33/52 (63.5%)

Inclusion criteria
52/52 (100%)
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Inclusion criteria
52/52 (100%)

35/52 (67%)

52/52 (100%)

Mechanical ventilation:
37/52 (71%)*
 Invasive:
22/52 (42%)
 Non-invasive:
29/52 (56%)

Results stratified by survivors (n=20)
and non survivors (n=32); data
shown here represent all study
patients combined
32/52 (61.5%)
*Appears that some patients had
both invasive and non-invasive
ventilation

ECMO:
6/52 (11.5%)
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Name of study

Description



Young BE et al.





Yuan M et al.






Zhou F et al.




18 hospitalized patients in
Singapore from January
23 to February 3, 2020;
follow-up to February 25,
2020;
Age: median age 47 years;
range 31 to 73 years;
Comorbidities: 5/18 (28%)

27 hospitalized patients
with pneumonia in China
from January 1 to January
25, 2020; followed to
discharge or death;
Age: adults; median age
60 years;
Comorbidities: 13/27
(48%)

191 hospitalized patients
in China up to January 31,
2020 with a definitive
outcome
Age: median 56 years;
range18 to 87 years;
Comorbidities: 91/191
(48%)

Admitted to
hospital

Inclusion criteria
18/18 (100%)

Inclusion criteria
27/27 (100%)

Pneumonia on
imaging

Abnormal on
admission:
6/18 (33%)

Acute
respiratory
distress
syndrome
(ARDS)

Requires oxygen
Admitted to
the intensive
care unit (ICU)
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Extracorporeal
membrane
oxygenation (ECMO)

N/A

2/18 (11%)

0/18

Abnormal in total:
9/18 (50%)

Mechanical ventilation:
1/18 (6%)

Inclusion criteria
27/27 (100%)

Non-invasive mechanical
ventilation:
11/27 (40.1%)

Ground-glass
opacity:
136/191 (71%)

Deaths

Supplemental oxygen:
6/18 (33%)

11/27 (41%)

N/A

10/27 (37%)

Comments

Results stratified by whether did not
need supplemental oxygen (n=12) or
did need supplemental oxygen
(n=6); data shown here represent all
study patients combined

Results stratified by those who
survived (n=17) and those who died
(n=10): data shown here represent
all study patients combined

High flow nasal cannula:
41/191 (21%)

Consolidation:
112/191 (59%)
Inclusion criteria
191/191 (100%)

Mechanical ventilation:
invasive or non-invasive

59/191 (31%)

50/191 (26%)

Non-invasive ventilation:
26/191 (14%)

54/191 (28%)

Results stratified by non-survivors
(n=54) and survivors (n=137): data
shown here represent all study
patients combined

Invasive ventilation:
32/191 (17%)
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Name of study

Description

Admitted to
hospital

Pneumonia on
imaging

Bilateral pulmonary
infiltration:
143/191 (75%)

Acute
respiratory
distress
syndrome
(ARDS)

Requires oxygen
Admitted to
the intensive
care unit (ICU)

Mechanical ventilation:
invasive or non-invasive
Extracorporeal
membrane
oxygenation (ECMO)

Deaths

Comments

ECMO:
3/191 (2%)

N/A = Not applicable

COVID-19 - What We Know So Far About ... Clinical Severity
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Table 3: Studies of factors that influence clinical severity in the general population with COVID-19
Name of study
Centers for Disease Control
and Prevention (CDC)

Description





Chinese Center for Disease
Control and Prevention (CDC)





Chow N et al.

Korean Society of Infectious
Diseases







4,226 cases reported in the United States
from February 12 to March 16, 2020;
Age: adults and children; age was known for
2,449 cases: only 5% 0-19 years

72,314 patient records in China reported
with confirmed, suspect or clinically
diagnosed COVID-19 from December 31,
2019 through February 11, 2020; 44,672
confirmed COVID-19 cases;
Age of confirmed cases: adults and children;
34,762/44,672 (77.8%) aged 30-69 years;
Comorbidities: 5,276/20,812 (25.4%)

7,162 population-based cases with available
information in the United States as of March
28, 2020 (out of a total of 122,653 cases)
Age: ≥19 years of age
Comorbidities: 2,692/7,162 (37.6%)

4,212 cases from January 19 to March 2,
2020 in South Korea;
Age: children and adults

COVID-19 - What We Know So Far About ... Clinical Severity

Factors influencing severity
 Age identified as a risk factor for severity:
 31% of cases, 45% of hospitalizations, 53% of ICU admissions, and 80% of deaths occurred among adults aged ≥65 years with the highest
percentage of severe outcomes among persons aged ≥85 years
 Multiple cases in older adults from long-term care facilities
 Note: data missing for 9-52% of cases
 Age: Case-fatality increased with age as follows: 130/10,008 (1.3%), 309/8,583 (3.6%), 312/3,918 (8.0%), 208/1,408 (14.8%) at ages 50-59, 60-69, 70-79
and ≥80 years respectively
 Gender: males had higher case fatality 653/22,981 (2.8%) than females 370/21,691 (1.7%)
 Comorbidities: patients with no comorbidities had a case fatality of 133/15,536 (0.9%).
Case fatality for patients with comorbid conditions:






Diabetes: 80/1,102 (7.3%)
Hypertension: 161/2,683 (6.0%)
Cardiovascular disease: 92/873 (10.5%)
Chronic respiratory disease: 32/511 (6.3%)
Cancer: 6/107 (5.6%)

Compares those not hospitalized (n=5,143) versus those hospitalized without ICU admission (n=1,037) versus those admitted to the ICU (n=457); testing
for statistical significance was not performed:
 Comorbidities:

Any including smoking: 1,388/5,143 (27%) vs. 732/1,037 (71%) vs. 358/457 (78%)

Diabetes: 331/5,143 (6%) vs. 251/1,037 (24%) vs. 148 /457 (32%)

Cardiovascular disease: 239/5,143 (5%) vs. 242/1,037 (23%) vs. 132 /457 (29%)

Chronic lung disease: 363/5,143 (7%) vs. 152/1,037 (15%) vs 94 /457 (21%)
 Current smoker: 61/5,143 (1%) vs. 22/1,037 (2%) vs. 5/457 (1%)
 Age: The results by age (19-64 years and ≥65 years) are stratified into the presence or absence of underlying conditions for those hospitalized without
ICU admission and those in the ICU. Even for those with no-comorbidities, the rate of hospitalization and ICU admissions increased with age.
 Age: Case fatality increased with age from 5/834 (0.6%), 6/530 (1.1%), 6/192 (3.1%) and 3/81 (3.7%) at ages 50-59, 60-69, 70-79 and ≥80 years
respectively
 Comorbidities: All 22 fatal cases had underlying health conditions
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Name of study

Onder G et al.

Spiteri G et al.

Description




22,512 cases in Italy to March 17, 2020;
Age: community study so presumably all
ages but not specifically stated



38 COVID-19 cases in WHO European Region
from January 24 to February 21, 2020; 35
were hospitalized, mostly for infection
control purposes
Age: Median age 42 years, range 2 to 81
years;
Comorbidities: reported for 7 cases – 5 had
none, 1 obesity, 1 cardiac disease
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Factors influencing severity
 Age: Case fatality increased with age. No deaths were reported in those less than 30 years of age. The case-fatality was 1.0%, 3.5%, 12.8% and 20.2% in
those 50-59, 60-69, 70-79, and ≥80 years respectively. The case-fatality in the 70-79, and ≥80 year age groups were substantially higher in Italy than
in China
 In a sample of 355/1,625 (21.9%) deaths, a detailed chart review was conducted revealing the following:

Mean age: 79.5 years

Gender: 70% male

Comorbidities: Proportion of deaths with the following conditions:

Any: 352/355 (99.2%)

Diabetes: 126/355 (35.5%)

Ischemic heart disease: 117 (30%)

Atrial fibrillation: 87/355 (24.5%)

Cancer: 72/355 (20.3%)

Stroke: 34/355 (9.6%)

Dementia: 24/355 (6.8%)

 Age: All three cases who were 65 years of age and over were admitted to the intensive care unit; one required mechanical ventilation and died.
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Table 4: Studies of factors that influence severity in COVID-19 hospitalized patients
Study
Chen J et
al.

Description




Guan W
et al.





Huang C
et al.





Factors influencing severity

249 hospitalized patients in China from
January 20 to February 6, 2020; followed-up
to February 25, 2020;
Age: adults; median age 51 years;
Comorbidities: 90/249 (36.1%)

Multivariable analysis conducted to assess factors associated with ICU admission, assessing age, gender, comorbidity

Age: Only age was statistically associated with ICU admission

Comorbidities: Comorbidities were not statistically significantly associated with ICU admission

1,099 hospitalized patients in China from
December 11, 2019 to January 29, 2020;
Age: adults and children; median age 47.0
years;
Comorbidities: 261/1,099 (23.7%)

Compares those with non-severe disease (n=926) versus those with severe disease (n=173); testing for statistical significance was not performed:
 Median age: 45.0 vs. 52.0 years
 Gender: 386/923 (41.8%) vs. 73/173 (42.2%) female
 Comorbidities:

Any: 194/926 (21.0%) vs. 67/173 (38.7%)

Diabetes: 53/926 (5.7%) vs. 28/173 (16.2%)

Hypertension: 124/926 (13.4%) vs. 41/173 (23.7%)

Coronary heart disease: 17/926 (1.8%) vs. 10/173 (5.8%)

Chronic obstructive lung disease: 6/926 (0.6%) vs. 6/173 (3.5%)
 Current smoker: 108/913 (11.8%) vs. 29/173 (16.9%)

41 hospitalized patients in China from
December 16, 2019 to January 2, 2020;
Age: adults; median age 49.0 years;
Comorbidities: 13/41 (32%)

 Compares those with no ICU (n=28) versus those with ICU admission (n=13); statistical testing was done and none of the differences were statistically
significant:
 Median age: 49.0 vs. 49.0 years
 Gender: 19/28 (68%) vs. 11/13 (85%) male
 Comorbidities:

Any: 8/28 (29%) vs. 5/13 (38%)

Diabetes: 7/28 (25%) vs. 1/13 (8%)

Hypertension: 4/28 (14%) vs. 2/13 (15%)

Cardiovascular disease: 3/28 (11%) vs. 3/13 (23%)

Chronic obstructive pulmonary disease: 0/25 (0%) vs. 1/13 (8%)

COVID-19 - What We Know So Far About ... Clinical Severity
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Study
Liu W et
al.

Description




Liu Y et al.




Mo P et
al.





Ruan Q et
al.





78 hospitalized patients in China from
December 30, 2019 to January 15, 2020 with
pneumonia and hospitalization for more
than two weeks, or who had died or been
discharged;
Age: median age 38 years; appear to be all
adults, but not specifically stated

76 hospitalized patients in China from
January 21 to February 4, 2020;
Age:
 Mild cases - mean age 43.6 years;
 Severe cases - mean age 55.6 years
155 hospitalized patients with pneumonia in
China from January 1 to February 5, 2020;
Age: median age 54 years;
Comorbidities: 71/155 (45.8%)

150 hospitalized patients in China
Age: only one <20 years of age, the rest
adults
Comorbidities: 77/150 (51.3%)

Factors influencing severity
Compares those in improvement/stabilization group (n=67) versus those in the progression group (n=11); testing for statistical significance was performed,
including multivariable analyses:
 Median age: 37 vs. 66 years (statistically significant)
 Gender: 32/67 (47.8%) vs. 7/11 (63.6%) male
 Comorbidities:

Diabetes: 3/67 (4.5%) vs. 2/11 (18.2%)

Hypertension: 6/67 (9.0%) vs. 2/11 (18.2%)

Chronic obstructive lung disease: 1/67 (1.5%) vs. 1/11 (9.1%)
 History of smoking: 2/67 (3.0%) vs. (3/11) 27.3% (statistically significant)
Multivariable analyses showed that age and history of smoking were statistically significantly associated with disease progression. No other comorbidity variables
were entered into the model.
Compares mild cases (n=46) versus severe cases (n=30) (severe disease based on respiratory distress, oxygenation, or severe complications); testing for statistical
significance was performed
 Age: 43.6 vs. 55.6 years (statistically significant)
 Gender: 28/46 (60.9%) vs. 20/30 (66.7%) male
 Viral load: The viral load was statistically significantly higher in severe cases compared to mild cases
Compares those with general (n=70) versus those with refractory illness (n=85); testing for statistical significance was performed, including multivariable analyses
assessing age, gender, any of and each of diabetes, cardiovascular disease and cerebrovascular disease.
 Median Age: 46 vs. 61 years (statistically significant)
 Gender: 31/70 (44.3%) vs. 55/85 (64.7%) male (statistically significant)
 Comorbidities:

Diabetes: 3/70 (4.3%) vs. 12/85 (14.1%) (statistically significant)

Hypertension: 15/70 (21.4%) vs. 22/85 (25.9%)

Cardiovascular disease: 0/70 (0%) vs. 14/85 (16.5%) (statistically significant)

Chronic obstructive pulmonary disease: 0/70 (0%) vs. 4/85 (4.7%)

Current smoker: 2/70 (2.9%) vs. 4/85 (4.7%)
Multivariable analyses showed that male gender was statistically significantly associated with refractory pneumonia, and cardiovascular disease almost reached
statistical significance. Diabetes was not statistically significant, and chronic obstructive pulmonary disease and smoking were not included in the model.
Compares those who were discharged (n=82) versus those who died (n=68); testing for statistical significance was performed:
 Age: 50 vs. 67 years (statistically significant)
 Gender: 53/82 (65%) vs. 49/68 (72%) male
 Comorbidities:

Any: 34/82 (41%) vs. 43/68 (63%) (statistically significant)

Diabetes: 13/82 (16%) vs. 12/68 (18%)

Hypertension: 23/82 (28%) vs. 29/68 (43%)

Cardiovascular disease: 0/82 (0%) vs. 13/68 (19%) (statistically significant)

Chronic obstructive pulmonary disease: 1/82 (1%) vs. 2/68 (3%)
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Wang D et
al.

Description





Wang Z et
al.





Wu C et
al.





Yang X et
al.







138 hospitalized patients with novel
coronavirus pneumonia in China from
January 1 to January 28, 2020; follow-up to
February 3, 2020
Age: median age 56 years; range 22 to 92
years;
Comorbidities: 64/138 (46.4%)

69 hospitalized patients in China from
January 16 to January 29, 2020; follow-up
was until February 4, 2020;
Age: adults; median age 42.0 years;
Comorbidities: 25/69 (36%)

201 hospitalized patients confirmed with
pneumonia in China from December 25,
2019 to January 26, 2020; follow-up was
until February 13, 2020;
Age: median age 51 years; range 21 to 83
years;
Comorbidities: 66/201 (32.8%)
52 critically ill, hospitalized patients with
COIVD-19 pneumonia in China from late
December 2019 to January 26, 2020; followup to 28 days from ICU admission;
Age: adults; mean age 59.7 years;
Comorbidities: 21/57 (40%) had chronic
illness.

Factors influencing severity
Compares those with no ICU admission (n=102) versus those with ICU admission (n=36): testing for statistical significance was performed:
 Median age: 51 vs. 66 years (statistically significant)
 Gender: 53/102 (52.0%) vs. 22/36 (61.1%) male
 Comorbidities

Any: 38/102 (37.3%) vs. 26/36 (72.2%) (statistically significant)

Diabetes: 6/102 (5.9%) vs. 8/36 (22.2%) (statistically significant)

Hypertension: 22/102 (21.6%) vs. 21/36 (58.3%) (statistically significant)

Cardiovascular disease: 11/102 (10.8%) vs. 9/36 (25%) (statistically significant)

Chronic obstructive pulmonary disease: 1/102 (1%) vs. 3/36 (8.3%)
Compares those with peripheral capillary oxygen saturation (SpO2 ) ≥90% (n=55) versus those with SpO2<90% (n=14); testing for statistical significance was
performed:
 Age: 37.0 vs. 70.5 years (statistically significant)
 Gender: 25/55 (45%) vs. 7/14 (50%) male
 Comorbidities:

Diabetes: 1/55 (2%) vs. 6/14 (43%) (statistically significant)

Hypertension: 4/55 (7%) vs. 5/14 (36%) (statistically significant)

Cardiovascular disease: 3/55 (5%) vs. 5/14 (36%) (statistically significant)

Chronic obstructive pulmonary disease: 2/55 (4%) vs. 2/14 (14%)
Compares those cases who did not develop ARDS (n=117) and those who did develop ARDS (n=84); testing for statistical significance was performed:
 Median age: 48.0 vs. 58.5 years (statistically significant)
 Gender: 68/117 (58.1%) vs. 60/84 (71.4%) male (statistically significant)
 Comorbidities:

Diabetes: 6/117 (5.1%) vs. 16/84 (19%) (statistically significant)

Hypertension: 16/117 (13.7%) vs. 23/84 (27.4%) (statistically significant)

Cardiac disease: 3/117 (2.6%) vs. 5/84 (6.0%)
Compares critically ill survivors (n=20) versus non-survivors (n=32); testing for statistical significance was not reported:
 Mean age: 51.9 vs. 64.6 years
 Gender: 14/20 (70%) vs. 21/32 (66%) male
 Comorbidities:

Any: 5/20 (25%) vs. 16/32 (50%)

Diabetes: 2/20 (10%) vs. 7/32 (22%)

Chronic cardiac disease: 2/20 (10%) vs. 3/32 (9%)

Chronic pulmonary disease: 2/20 (10%) vs. 2/32 (6%)

Smoking: 2/20 (10%) vs. 0/32 (0%)
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Description



Yuan M et
al.






Zhang JJ
et al.





Zhou F et
al.





18 hospitalized patients in Singapore from
January 23 to February 3, 2020;
Age: median age 47 years; range 31 to 73
years;
Comorbidities: 5/18 (28%)
27 hospitalized patients with pneumonia in
China from January 1 to January 25, 2020;
Age: adults; median age 60 years;
Comorbidities: 13/27 (48%)

140 hospitalized patients with pneumonia
on chest radiology in China from January 16
to February 3, 2020;
Age: median age 57 years; range 25 to 87
years;
Comorbidities: 90/140 (64.3%)

191 hospitalized patients in China up to
January 31, 2020 with a definitive outcome
Age: adults; median age 56 years; range 18
to 87 years;
Comorbidities: 91/191 (48%)

Factors influencing severity
Compares those who did not require supplement oxygen (n=12) versus those who did require (n=6); testing for statistical significance was not reported:
 Median age: 37 vs. 56 years
 Gender: 7/12 (58%) vs.2/6 (33%) male
 Any comorbidities: 1/12 (8%) vs.4/6 (67%)
Compares the survival group (n=17) versus the group that died (n=10); testing for statistical significance was performed:
 Median age: 55 vs. 68 years (statistically significant)
 Gender: 8/17 (47%) vs. 4/10 (40%) male
 Comorbidities:

Any: 5/17 (29%) vs. 8/10 (80%) (statistically significant)

Diabetes: 0/17 (0%) vs. 6/10 (60%) (statistically significant)

Hypertension: 0/17 (0%) vs. 5/10 (50%) (statistically significant)

Cardiac disease: 0/17 (0%) vs. 3/10 (30%) (statistically significant)
Compares those with non-severe disease (n=82) versus those with severe disease (n=58) (see definition below); testing for statistical significance was performed:
 Median age: 51.5 vs. 64.0 years (statistically significant)
 Gender: 38/82 (46.3%) vs. 33/58 (56.9%) male
 Comorbidities:

Any: 44/82 (53.7%) vs. 46/58 (79.3%) (statistically significant)

Diabetes: 9/82 (11.0%) vs. 8/58 (13.8%)

Hypertension: 20/82 (24.4%) vs. 22/58 (37.9%)

Coronary heart disease: 3/82 (3.7%) vs. 4/58 (6.9%)

Current smoker: 0/82 (0%) vs. 2/58 (3.4%)
Severe COVID-19 was defined by having any one of the following: 1) Respiratory distress with respiratory frequency ≥ 30/min; 2) Pulse oximeter oxygen saturation
≤ 93% at rest; 3) Oxygenation index (artery partial pressure of oxygen/inspired oxygen fraction, PaO2/FiO2) ≤ 300 mmHg.
Compares the survivors (n=137) versus the non-survivors (n=54); testing for statistical significance was performed;
age and coronary heart disease also assessed by multivariable analysis:
 Age: 52 vs. 69 years (statistically significant, including on multivariable analysis)
 Gender: 81/137 (59%) vs. 38/54 (70%) male
 Comorbidities:

Any: 55/137 (40%) vs. 36/54 (67%) (statistically significant)

Diabetes: 19/137 (14%) vs. 17/54 (31%) (statistically significant)

Hypertension: 32/137 (23%) vs. 26/54 (48%) (statistically significant)

Coronary heart disease: 2/137 (1%) vs. 13/54 (24%) (statistically significant, but not by multivariable analysis)

Chronic obstructive lung disease: 2/137 (1%) vs. 4/54 (7%) (statistically significant)

Current smoker: 6/137 (4%) vs. 5/54 (9%)
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