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Abstract
Objective: To describe the clinical and epidemiological profile of suspected COVID-19 cases admitted to a federal hospital 

in Rio de Janeiro, RJ, Brazil, and to identify factors associated with death. Methods: This was a cross-sectional study using 
local epidemiological surveillance data as at epidemiological week 27 of 2020 and logistic regression. Results: 376 hospitalized 
suspected COVID-19 cases were included; 52.9% were female, 57.4% were 50 years old or over and 80.1% had comorbidities. 
195 (51.9%) COVID-19 cases were confirmed and their lethality was higher (37.9%) than among discarded cases (24.2%). In 
the adjusted analysis, death among confirmed cases was associated with being in the 50-69 age group (OR=11.65 – 95%CI 
1.69;80.33), being aged 70 or over (OR=8.43 – 95%CI 1.22;58.14), presence of neoplasms (OR=4.34 – 95%CI 1.28;14.76) 
and use of invasive ventilatory support (OR=70.20 - 95%CI 19.09;258.19). Conclusion: High prevalence of comorbidities 
and lethality was found; the main factors associated with death were being older, neoplasms and invasive ventilatory support.

Keywords: Coronavirus Infections; Severe Acute Respiratory Syndrome; Hospital Mortality; Epidemiology; Pandemics; 
Cross-Sectional Studies.  
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Introduction

Having spread from the Chinese province of Hubei in 
December 2019 and reached a further 196 countries, the 
current COVID-19 pandemic, as declared by the World 
Health Organization (WHO) on March 11th 2020, poses 
critical challenges for Public Health and the international 
scientific community.1-3 In general, betacoronavirus 
infections have mild progression; however, lethality rates 
of between 10% and 37%  were found in the Severe Acute 
Respiratory Syndrome epidemic in 2002/2003 and in the 
Middle East Respiratory Syndrome (MERS) epidemic in 
2012.4,5 Severe Acute Respiratory Syndrome Coronavirus 
2 (SARS-CoV-2) infection causes Coronavirus Disease 
2019 (COVID-19) and can behave like flu-like syndrome 
(FLS) or progress to more severe forms characterized 
as severe acute respiratory syndrome (SARS).2,4,6-9

In Brazil, community transmission of SARS-CoV-2 
was recognized by the Ministry of Health, initially in 
the municipalities of São Paulo and Rio de Janeiro, and 
later throughout the national territory, with effect from 
March 20th 2020.8,9 As at September 19th 2020, WHO 
had recorded 30,370,875 confirmed COVID-19 cases 
and 948,797 deaths.2 In the same period, Brazil had 
4,528,240 confirmed cases and 136,532 deaths, with a 
3.0% lethality rate, coming in second place worldwide 
with regard to the national number of COVID-19 cases 
and deaths.10 As at the same date (19/9/2020), the 
state of Rio de Janeiro had recorded 251,261 confirmed 
cases and 17,634 deaths, with a 7.0% lethality rate.10,11 
These figures are potentially underestimated due to 
underreporting and the shortfall in availability of mass 
laboratory testing.9,12

As at July 18th, a total of 441,194 SARS cases had been 
notified nationwide, 48.4% of which were confirmed as 

COVID-19 cases. Of the total of 115,654 SARS deaths in 
the period, 66.1% were confirmed as being COVID-19 
cases. The majority of deaths due to SARS COVID-19 
occurred among males (58.2%), people between 70 
and 79 years old (25.0%), and people with associated 
comorbidities, in particular heart disease, diabetes 
mellitus and kidney disease.13 

When describing the clinical and epidemiological 
profile of confirmed COVID-19 cases and factors associated 
with their severity and death, recent studies have shown 
variability, even when taking into consideration differences 
in the time periods analyzed, sample sizes and data 
standardization.3,6,7,14-20 Notwithstanding the majority of 
cases having favorable prognosis, it is acknowledged that 
there is relative consensus that elderly individuals and 
people with underlying chronic conditions can have a 
poorer prognosis. With regard to social issues, unequal 
distribution of conditions such as access to health care 
and treatment, type of work, housing and sanitation 
affects the spread of the pandemic in Brazil.12,21

In view of this pandemic emergency and its huge 
impact on Public Health, epidemiological surveillance 
takes on a fundamental role, not only with regard to 
case notification, investigation and closure, but also with 
regard to identifying the characteristics of the affected 
population and factors associated with greater severity 
and lethality of the new disease, thus contributing to 
planning of care and actions to address the pandemic. 

The objective of this study was to describe the clinical 
and epidemiological profile of suspected COVID-19 
cases admitted to a federal hospital located in the 
municipality of Rio de Janeiro and to identify factors 
associated with death.

Methods

This was a cross-sectional observational study using 
epidemiological surveillance data from the Hospital Federal 
dos Servidores do Estado (HFSE) in Rio de Janeiro, RJ, 
starting with the first suspected notified COVID-19 case 
admitted to the hospital on March 5th 2020 through to 
July 4th 2020 at the end of epidemiological week 27. 

The HFSE is a general and a teaching hospital, as well 
as being a high complexity reference unit for several 
specialties, including high risk pregnancy. It is located 
in the municipality of Rio de Janeiro and is part of the 
Hospital Epidemiological Surveillance Network of National 
Interest. The HFSE has capacity for 398 hospital beds; 

In view of this pandemic emergency 
and its huge impact on Public Health, 
epidemiological surveillance takes 
on a fundamental role, not only with 
regard to case notification, investigation 
and closure, but also with regard 
to identifying the characteristics of 
the affected population and factors 
associated with greater severity and 
lethality of the new disease.
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however, during the study period it operated with 200 
beds on average, in particular because of the impact 
of human resources being on leave from work due to 
the pandemic. 

The study included all hospitalized cases that met 
the SARS and FLS criteria as defined by the Ministry 
of Health, notified on specific SARS and FLS forms. 
Either the Reverse-Transcriptase Polymerase Chain 
Reaction (RT-PCR) laboratory criterion or the clinical/
epidemiological criterion were used for confirmation 
of COVID-19 cases.8 

The independent variables analyzed were: 
a)	sex (female; male);
b)	age (years: up to 19; 20-49; 50-69; 70 or over);
c)	 case closure (COVID-19 case confirmed, discarded 

or under investigation);
d)	presence of comorbidity (yes or no, for each category: 

cardiovascular disease, diabetes mellitus, neoplasm, 
obesity, chronic neurological disease, chronic lung 
disease, chronic blood disorder, chronic liver disease, 
human immunodeficiency virus (HIV) infection);

e)	use of intensive care (ICU: yes; no);
f)	 ventilatory support (invasive; non-invasive; no support);
g)	 results of an ordinary chest x-ray or computerized 

tomography of the chest (with or without ground 
glass imaging). 
The outcome analyzed was hospital death or otherwise, 

as at the data of the end of the study period. 
The HFSE Epidemiology Service uses a local database 

comprised of epidemiological investigation forms filled 
in on an electronic spreadsheet. That database was 
used for this study.

Bivariate and multiple descriptive analysis was 
performed using logistic regression with the aid of the 
SPSS version 18 computer program in order to study 
factors associated with hospital death. Pearson’s chi-
square test or Fisher’s exact test were used in the crude 
analysis of the categorical variables. A p-value <0.05 
was considered to be statistically significant. Variables 
showing association with death in the crude analysis 
(p<0.10) and variables considered to be of clinical 
importance were included in the logistic regression. We 
studied two models: model 1 took into consideration 
all hospitalized suspected cases; while model 2, only 
took into consideration confirmed COVID-19 cases. 
We used the enter method, Wald’s test for independent 
variable significance, agreement analysis and the 
Hosmer-Lemeshow test. Odds ratios (OR) and their 

95% confidence intervals (95%CI) were used in order 
to estimate probability of death.

Considering the total sample of cases, an outcome 
prevalence ratio between groups with or without the variable 
of interest equal to 1.8 (in the case of neoplasms) and 
a difference of 22% in the distribution of the outcome 
between these groups, statistical power was estimated 
as being 92%. Taking the set of confirmed cases and 
using similar parameters, power was 67%.

This study is part of the larger study entitled 
‘Epidemiological surveillance and clinical/epidemiological 
profile of cases with compulsorily notifiable health 
conditions cared for at the Hospital Federal dos Servidores 
do Estado since its Epidemiology Service was set up’, 
approved by the HFSE Research Ethics Committee on 
July 14th 2014: Detailed Report No. 000.534

Results

During the study period, 1482 suspected COVID-19 
cases were notified at the HFSE. Figure 1 shows the 
participant definition process flowchart. This study included 
all 376 hospitalized cases, 361 (96.0%) of which met 
the SARS criteria. Monthly distribution of notifications 
made up until July 4th 2020 was as follows: March, 13 
(3.5%); April, 79 (21.0%); May, 157 (41.8%); June, 116 
(30.9%); and July, 11 (2.9%). The time interval between 
symptom onset and notification varied from less than 
24 hours to 51 days, with a median interval of 4 days.   

Two hundred and seventy five (73.1%) cases suspected 
of having COVID-19 attended HFSE for treatment of 
other diseases, 229 (83.3%) of whom were outpatients 
and 46 of whom (16.7%) were inpatients; 92 (24.5%) 
were referred by the hospital bed control service and 9 
(2.4%) were hospital staff. Of the 92 cases referred by the 
hospital bed control service, 21 (22.8%) were identified 
as COVID-19 patients and 71 (77.2%) as patients with 
other diseases; 43 (60.6%) of these were confirmed as 
having COVID-19 at the HFSE, with onset of symptoms 
compatible with infection at the hospital service where 
they were being treated beforehand.

One hundred and ninety five (51.9%) cases were 
confirmed as having COVID-19, 181 (92.8%) of whom 
were laboratory-confirmed while 14 (7.2%) were 
confirmed according to clinical/epidemiological criteria 
(all of the latter had suggestive radiology images); 165 
cases (43.9%) were discarded and 16 (4.3%) were under 
investigation at the end of the study period. 
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Figure 1 – �Flowchart of participants in study of suspected COVID-19 cases according to notification criterion, 
confirmed diagnosis of the disease and its progression, hospitalized at the Hospital Federal dos 
Servidores do Estado, Rio de Janeiro, March 5th 2020 – July 4th 2020
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Table 1 shows the profile of notified cases according 
to COVID-19 diagnosis confirmation. Females were 
predominant (52.9%). Eighty (40.2%) of these women 
were of childbearing age, 18 (22.5%) of whom were 
pregnant and 6 (7.5%) of whom were in the postpartum 
period, whereby 11 (61.1%) and 3 (50.0%), respectively, 
were confirmed as having COVID-19. Eighteen (75.0%) 
of the pregnant and postpartum women were high risk, 
with predominance of cardiovascular disease (8; 33.3%), 
obesity (6; 25.0%) and diabetes mellitus (3;12.5%); 
none of them died. 

The age of the cases varied between under 1 year 
old and 94 years old, with median age being 55 years. 
Age distribution was heterogeneous between confirmed 
and discarded cases; the percentage of confirmed child 
and adolescent cases was approximately one third of the 
percentage of them among discarded cases. Presence of 
comorbidities was high in all age groups, including the 
up to 19 year-old age group, in which 73.7% (42/76) 
had at least one comorbidity. Taking all the age groups 

for confirmed cases, 83.1% had at least one comorbidity, 
whereby cardiovascular disease, diabetes mellitus and 
neoplasms were predominant.  

ICU use occurred in 45.1% of confirmed cases 
and was significantly greater than among discarded 
cases. Likewise, use of invasive ventilatory support was 
significantly greater among confirmed cases. With regard 
to imaging examinations, for 119 cases (31.6%) they 
were not performed or there was no information on the 
result as at the end of the study. Among confirmed cases, 
92 of the 152 who had examinations (60.5% excluded 
because the result was unknown) had a ground glass 
pattern considered to be suggestive of coronavirus 
infection. However, ground glass imaging was also 
described in some of the discarded cases, especially 
those with lung neoplasms.

Overall lethality was 32.2%, while it was 37.9% among 
confirmed cases versus 24.2% among discarded cases 
(p=0.013); lethality was very high among cases which 
were still under investigation. 
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Table 1 – �Clinical and epidemiological profile of hospitalized suspected COVID-19 cases (n=376), according to 
COVID-19 diagnosis, at the Hospital Federal dos Servidores do Estado, Rio de Janeiro, March 5th 2020 – 
July 4th 2020

Variable Confirmed COVID-19
n (%)

Discarded COVID-19
n (%)

Under investigation 
N (%)

Total
n (%) p-valuea

Sex 0.009
Female 112/195 (57.4) 84/165 (50.9) 3/16 (18.8) 199/376 (52.9)
Male 83/195 (42.6) 81/165 (49.1) 13/16 (81.3) 177/376 (47.1)

Age group (years) 0.001
≤19 15/195 (7.7) 41/165 (24.8) 1/16 (6.3) 57/376 (15.2)
20-49 60/195 (30.8) 38/165 (23.0) 5/16 (31.3) 103/376 (27.4)
50-69 67/195 (34.4) 51/165 (30.9) 5/16 (31.3) 123/376 (32.7)
≥70 53/195 (27.2) 35/165 (21.2) 5/16 (31.3) 93/376 (24.7)

Comorbidity (at least 1) 162/195 (83.1) 127/165 (77.0) 12/16 (75.0) 301/376 (80.1) 0.308
Cardiovascular disease 93/195 (47.7) 53/165 (32.1) 5/11 (45.5) 151/376 (40.2) 0.008
Diabetes mellitus 65/195 (33.3) 27/165 (16.4) 3/16 (18.8) 95/376 (25.3) 0.001
Neoplasm 25/195 (12.8) 30/165 (18.2) 6/16 (37.5) 61/376 (16.2) 0.024
Obesity 19/195 (9.7) 9/165 (5.5) 1/16 (6.3) 29/376 (7.7) 0.307
Chronic neurological disease 11/195 (5.6) 18/165 (10.9) 0/16 (0.0) 29/376 (7.7) 0.087
Chronic kidney disease 11/195 (5.6) 9/165 (5.5) 1/16 (6.3) 21/376 (5.6) 0.990
Chronic lung disease 10/195 (5.1) 18/165 (10.9) 0/16 (0.0) 28/376 (7.4) 0.058
Blood disorder 10/195 (5.1) 13/165 (7.9) 1/16 (6.3) 24/376 (6.4) 0.568
Chronic liver disease 6/195 (3.1) 8/165 (4.8) 0/16 (0.0) 14/376 (3.7) 0.489
HIV infectionb 5/195 (2.6) 6/165 (3.6) 0/16 (0.0) 11/376 (2.9) 0.649

Use of ICUc 88/195 (45.1) 53/165 (32.1) 3/16 (18.8) 144/376 (38.3) 0.011
Ventilatory supportc 0.007

Invasive 60/191 (31.4) 27/165 (16.4) 2/16 (12.5) 89/372 (23.9)
Non-invasive 69/191 (36.1) 67/165 (40.6) 5/16 (31.3) 141/372 (37.9)
No support 62/191 (32.5) 71/165 (43.0) 9/16 (56.3) 142/372 (38.2)

Ground glass imaging <.001
Yes 92/195 (47.2) 21/165 (12.7) 4/16 (25.0) 117/376 (31.1)
No 60/195 (30.8) 53/165 (32.1) 7/16 (43.8) 120/376 (31.9)
Not performed/unknown 43/195 (22.1) 91/165 (55.2) 5/16 (31.3) 139/376 (37.0)

Death 74/195 (37.9) 40/165 (24.2) 7/16 (43.8) 121/376 (32.2) 0.013

a) Pearson’s chi-square test p-value.

b) HIV: human immunodeficiency virus.

c) ICU: intensive care unit.

d) 4 cases with no information on ventilatory support were excluded.

Table 2 shows the progression of notified cases 
(death; did not die) according to the variables analyzed. 
Likelihood of death was higher among males and 
people in older age groups. COVID-19 confirmation was 
associated with greater lethality, in relation to discarded 
cases (OR=2.52 – 95%CI

 
1.60;3.96). With regard to 

comorbidities, these were significantly associated with 
greater lethality in the presence of neoplasms (OR=2.58 
– 95%CI 1.48;4.52) and chronic liver disease (OR=4.02 
– 95%CI 1.32;12.26). Prior presence of chronic lung 
disease was associated with lower lethality; eight of these 
cases had asthma and none of them died. 

Use of ICU, use of some form of ventilatory support 
and radiology images with ground glass patterns were 
also significantly related to a poorer prognosis.

Table 3 shows the results of the multivariate models. 
Including SARS or FLS did not change the models, 
remembering that 96.0% of the sample accounted for 
SARS. In Model 1, containing all the cases included in 
the analysis, the variables associated with a significantly 
higher likelihood of death were the ≥50 years age group 
(with an increasing effect as age increased, taking ≤19 
years as a reference), presence of neoplasms (OR=3.47 
– 95%CI

 
1.69;7.13)

 
and use of some form of ventilatory 

support (especially invasive support: OR=23.65 – 
95%CI

 
10.55;53.02). Presence of lung diseases was 

associated with a significantly lower probability of death 
(OR=0.13 – 95%CI 0.02;0.72). The effect of being of 
the male sex was of borderline significance in increasing 
likelihood of death. COVID-19 diagnosis confirmation 
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Table 2 – �Progression of hospitalized suspected COVID-19 cases (n=376), according to selected variables, at the 
Hospital Federal dos Servidores do Estado, Rio de Janeiro, March 5th 2020 – July 4th 2020

Variable
Death Did not die 

p-valuea ORb (95%CIc)
n (%) n (%)

Sex 0.028
Female 54/199 (27.1) 145/199 (72.9) 1.00
Male 67/177 (37.9) 110/177 (62.1) 1.64 (1.06;2.53)

Age group (years) <0.001
≤19 6/57 (10.5) 51/57 (89.5) 1.00
20-49 19/103 (18.4) 84/103 (81.6) 1.92 (0.70;5.13)
50-69 48/123 (39.0) 75/123 (61.0) 5.44 (2.17;13.65)
≥70 48/93 (51.6) 45/93 (48.4) 9.07 (3.55;23.18)

COVID-19 diagnosis 0.013
Confirmed 74/195 (37.9) 121/195 (62.1) 2.52 (1.60;3.96)
Discarded 40/165 (24.2) 125/165 (75.8) 1.00
Under investigation 7/16 (43.8) 9/16 (56.3) 3.20 (1.13;9.14)

Notified condition 0.044h

SARSd 120/361 (33.2) 241/361 (66.8) 6.97 (0.91;53.64)
FLSe with comorbidity 1/15 (6.7) 14/15 (93.3) 1.00

Cardiovascular disease 0.135
Yes 54/151 (35.8) 97/151 (64.2) 1.31 (0.85;2.04)
No 67/225 (29.8) 158/225 (70.2) 1.00

Diabetes mellitus 0.106
Yes 36/95 (37.9) 59/95 (62.1) 1.41 (0.87;2.29)
No 85/281 (30.2) 196/281 (69.8) 1.00

Neoplasm 0.001
Yes 31/61 (50.8) 30/61 (49.2) 2.58 (1.48;4.52)
No 90/315 (28.6) 225/315 (71.4) 1.00

Chronic lung disease 0.003
Yes 2/28 (7.1) 26/28 (92.9) 0.15 (0.04;0.63)
No 119/348 (34.2) 229/348 (65.8) 1.00

Chronic liver disease 0.016
Yes 9/14 (64.3) 5/14 (35.7) 4.02 (1.32;12.26)
No 112/362 (30.9) 250/362 (69.1) 1.00

Use of ICU f <0.001
Yes 69/144 (47.9) 75/144 (52.1) 3.19 (2.03;4.99)
No 52/232 (22.4) 180/232 (77.6) 1.00

Ventilatory supportg <0.001
Invasive 66/89 (74.2) 23/89 (25.8) 21.10 (10.54;42.25)
Non-invasive 35/141 (24.8) 106/141 (75.2) 2.49 (1.29;4.58)
No support 17/142 (12.0) 125/142 (88.0) 1.00

Ground glass imaging 0.005
Yes 50/117 (42.7) 67/117 (57.3) 2.40 (1.40;4.10)
No 33/139 (23.7) 106/139 (76.3) 1.00
Not performed/unknown 38/120 (31.7) 82/120 (68.3) 1.49 (0.86;2.58)

a) Pearson’s chi-square test p-value, except when other specified. 

b) OR: odds ratio.

c) 95%CI: 95% confidence interval.

d) SARS: severe acute respiratory syndrome.

e) FLS: flu-like syndrome.

f) ICU: intensive care unit.

g) 4 cases with no information on ventilatory support were excluded.

h) Fisher’s exact test p-value.
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Table 3 – �Multiple logistic regression analysis of factors associated with death among hospitalized suspected 
COVID-19 cases (n=376) and confirmed cases (n=195), at the Hospital Federal dos Servidores do Estado, 
Rio de Janeiro, Rio de Janeiro State, March 5th 2020 – July 4th 2020

Model/variable Crude odds ratio 95%CIa Adjusted odds ratio 95%CIa p-valueb

Model 1: all cases (agreement: 80.6%)
Sex male (reference: female) 1.64 1.06;2.53 1.78 1.00;3.15 0.051
Age group (reference: ≤19 years)

20-49 1.92 0.70;5.13 2.76 0.86;8.83 0.088
50-69 5.44 2.17;13.65 6.39 2.13;19.11 0.001
≥70 9.07 3.55;23.18 8.18 2.65;25.20 0.000

Neoplasm (reference: no) 2.58 1.48;4.52 3.47 1.69;7.13 0.001
Chronic lung disease (reference: no) 0.15 0.04;0.63 0.13 0.02;0.72 0.020
Ventilatory support (reference: none)

Invasive 21.10 10.54;42.25 23.65 10.55;53.02 0.000
Non-invasive 2.49 1.29;4.58 2.02 1.01;4.05 0.049

Confirmed COVID-19 (reference: no) 2.52 1.60;3.96 1.09 0.61;1.95 0.784
Model 2: only confirmed COVID-19 cases (agreement: 84.8%)

Sex male (reference: female) 1.63 0.91;2.93 1.39 0.60;3.24 0.439
Age group (reference: ≤19 years)

20-49 1.63 0.32;8.19 3.22 0.45;23.32 0.246
50-69 4.67 0.97;22.34 11.65 1.69;80.33 0.013
≥70 9.90 2.03;48.44 8.43 1.22;58.14 0.031

Neoplasm (reference: no) 2.82 1.19;6.67 4.34 1.28;14.76 0.019
Ventilatory support (reference: none)

Invasive 57.00 18.25;180.00 70.20 19.09;258.19 0.000
Non-invasive 3.44 1.18;10.05 3.05 0.96;9.77 0.060

a) 95%CI: 95% confidence interval.

b) Wald test p-value.

Note: Values adjusted for all variables included in the models.

lost statistical significance, probably due to the fact 
of discarded cases and cases under investigation also 
having high prevalence of comorbidities. 

Model 2 only included the 195 confirmed COVID-19 
cases. Significant association remained in this model 
with regard to increased probability of death among the 
50-69 age group (OR=11.65 – 95%CI

 
1.69;80.33) and 

the 70 or over age group (OR=8.43 – 95%CI
 
1.22;58.14), 

presence of neoplasm (OR=4.34 – 95%CI 1.28;14.76) 
and use of invasive ventilatory support (OR=70.20 – 
95%CI 19.09;258.19). Being of the male sex and use 
of non-invasive ventilatory support were associated 
with greater probability of death, although this was not 
statistically significant. Among the confirmed cases, ten 
had lung disease and none of these died; the effect lost 
its statistical significance.

Discussion

In this study, suspected COVID-19 cases hospitalized 
at the HFSE were for the most part female, aged 50 

or over, people who had comorbidities, and patients 
already being treated at the hospital. Among confirmed 
cases, use of ICU and invasive ventilatory support was 
significantly greater than among other cases. Lethality 
was also higher among confirmed cases when compared 
to discarded cases. Factors associated with death in 
cases diagnosed as having COVID-19 were age ≥50 
years, presence of neoplasms and use of invasive 
ventilatory support. 

The majority of cases were notified based on 
identification of SARS criteria, both for spontaneous 
health service notification and also for active tracing 
by the HFSE Epidemiology Service. Spontaneous 
notification was often linked to the need to fill in the 
notification form in order to be able to perform PCR for 
SARS-Cov-2. During the investigation, 195 confirmed 
cases and 165 discarded cases were classified. The 
latter were for the most part unspecified SARS cases, 
and no assessment was done for other viruses. With 
regard to cases ‘under investigation’ at the end of the 
study, they had high lethality and may meet COVID-19 



8

Suspected COVID-19 cases and factors associated with hospital death 

Epidemiol. Serv. Saude, Brasília,  30(1):e2020750, 2021

criteria when the epidemiological investigation is 
concluded. This context exemplifies the importance of 
making differential diagnosis available quickly, given that 
initially all notified cases required COVID-19 care safety 
protocols to be followed, which is related to greater cost 
and greater strain on health care teams.8 

Among the findings, age group distribution was 
consistent with diverse international and national 
studies which reported median or average age above 50 
years old.8,13,17-19,22,23-25 When elderly people are infected 
with SARS-Cov-2, they have greater risk of progressing 
to complicated forms of the disease and may need to 
be hospitalized.8

Variations were found with regard to sex. Males were 
predominant is some studies conducted in China, Italy, 
Spain, United Kingdom and the United States.7,14,15,18,23,25 
Similarly, 55% of suspected notified cases hospitalized 
as at epidemiological week 29 in Brazil were of the male 
sex.13 Nevertheless, other studies have described greater 
frequency among females among both suspected and 
confirmed cases.19,26 The predominance of females 
at the HFSE and cases among pregnant women may 
be related to the profile of the hospital as a reference 
service for high risk pregnancies.27  

With regard to presence of comorbidities, which was 
very high in this study, great variation was found in the 
literature we consulted, ranging from 25% of cases in a 
Chinese study14 to 60.5% of cases hospitalized in ICUs 
in Italy25 and 77% of hospitalized cases in the United 
Kingdom;18 and even around 94% of cases hospitalized in 
New York and Detroit in the United States.17,19 In Brazil, 
among cases that had died as at epidemiological week 
29, The Ministry of Health reported that 61% had at 
least one comorbidity, with heart disease and diabetes 
mellitus being the most frequent.13 

Generally speaking, the corbidities most mentioned 
in the publications we reviewed were cardiovascular 
diseases, arterial hypertension, diabetes mellitus, 
obesity, respiratory diseases, chronic kidney disease 
and cancer.15,18,19,21-25 Al these conditions are related 
to greater risk of COVID-19 complications and may 
coexist in a single individual. Existence of more than 
one comorbidity is associated with even greater risk of 
an unfavorable prognosis.8,14

The most frequent comorbidity in this study was 
cardiovascular disease, this being a finding consistent 
with the reports of various authors,14,17-19,21,22,24-26 even 
though there is great variation between them, including 

with regard to whether or not arterial hypertension is 
included among these cases (we included it in this 
study). Prevalence of diabetes mellitus in confirmed 
cases was close to that found by North American 
studies (33.8 to 38.4%),17,19 higher than that found in 
the United Kingdom (28.1%)18 and much higher than 
the estimate for the general Brazilian adult population 
(6.2%).21 Percentage obesity among confirmed cases was 
close to that reported in the United Kingdom (10.5%)18 
but considerably lower than that found in the above 
mentioned study in New York (41.7%).17 In our study, 
this condition may have been underrecorded in view of 
the difficulty in assessing its presence at the time care 
was provided and value not being placed on its diagnosis 
within the context of SARS notification.

Neoplasm prevalence among confirmed cases was 
double that reported in the New York study (6%)17 
and close to that reported in the United Kingdom 
(10.0%).18 HIV/AIDS infection frequency of 2.9% is 
higher than that reported by those studies (0.8% 
and 0.5% respectively)17,18 and may be related to the 
profile of the HFSE, which is also a reference service 
for HIV/AIDS cases.27 

When analyzing hospitalization in the ICU and use of 
mechanical ventilation, the percentages found among 
confirmed cases were higher than those registered in 
the United Kingdom (17% and 10.0% respectively)18 
and in New York (14.2% and 12.2% respectively),17 

while being close to those found in Detroit (39.7% 
and 32.1% respectively).19 The cases cared for at the 
HFSE were found to have high comorbidity presence 
and overlapping comorbidities, which may have 
contributed to worse clinical progression of SARS-
Cov-2 infection and, consequently, greater need for 
intensive support. 

Lethality among the total cases analyzed was high and 
was above the overall lethality for suspected hospitalized 
cases notified in Brazil as at epidemiological week 29 
(26.2%), although it was close to the lethality rate of 
suspected hospitalized cases in the state of Rio de Janeiro 
in the same period (33.1%).13 Differences related to 
health facility profiles (hospital beds provided for more 
severe cases, reference ICU) and hospitalized cases 
(comorbidities, hospitalization when the disease was 
already at an advanced stage) need to be considered 
when making comparative analyses of lethality. 

The majority of the studies we reviewed on suspected 
or confirmed hospitalized COVID-19 cases reported 
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lethality rates of between 21 and 28.3%, whereby part 
of the cohorts monitored were still in hospital at the 
time the results were published, as also happened in 
our study.15,17-19 Higher lethality among cases admitted 
to ICUs and with invasive ventilatory support has also 
been described by other authors.17-19 

In this study older age groups, presence of neoplasms 
and use of ventilator support stood out as having an 
independent effect associated with greater odds of death, 
both for all cases and for the confirmed case subgroup. 
The unfavorable prognosis found in association with 
older age groups has been described in China and also 
in countries on the European and American continents, 
including Brazil.13,15,18,19,22,23,25,26 Association between being 
of the male sex male and greater likelihood of death 
among hospitalized cases has also been reported.13,18,19,23,25

Poorer prognosis associated with neoplasms has 
also been found and described .14,18,23,25 A Chinese study 
reported that cases with some form of malignant disease 
were 3.5 times more likely to be hospitalized in ICUs, 
having to use invasive ventilation or dying.14

Other studies have found association between 
chronic obstructive pulmonary disease and greater 
risk of death from COVID-19.18,24,25 In our analysis, 
presence of chronic lung disease was associated with 
less likelihood of death. This is an unexpected finding, 
possibly related to the fact of the ‘chronic lung disease’ 
category including people with asthma, which has 
not been associated with unfavorable prognosis in 
COVID-19 cases.28-30 In this case, it is appropriate to 
note that long-term use of topical anti-inflammatory 
drugs by asthmatic patients could be a protective 
factor against the spread and replication of the virus. 
Another explication for a poorer prognosis associated 
with asthma not being found involves the reduction 
in SARS-CoV-2 virus receptor expression (referred to 
as ACE2) among asthmatic people, while expression 
of these receptors appears to be greater among people 
with diabetes mellitus and arterial hypertension, as 
well as among smokers.29 

Other factors that have been described as being 
associated with unfavorable prognosis among hospitalized 
COVID-19 cases are chronic heart disease, chronic 
kidney disease, obesity, chronic neurological disease 
and chronic liver disease.18 

With regard to imaging examinations, suggestive 
patterns can assist with case assessment, possible 

complications and reaching diagnosis. A Chinese study 
described ground glass opacity in 71% of cases, with 
greater frequency among those who died (81.0%) versus 
survivors (67%).15 At the HFSE, ground glass opacity 
was a frequent radiological finding in computerized 
tomography of the chest among confirmed cases; 
however, the ground glass pattern was also found in 
discarded cases. The high percentage of unperformed 
imaging examinations or examinations with no results 
informed limited this analysis.

The pandemic placed huge challenges on the hospital 
where this study was conducted, even though it was 
not a COVID-19 reference service in the state of Rio de 
Janeiro. For the researchers, these challenges included 
the impact of the increased number of cases, initial low 
availability of diagnostic tests, especially for staff with 
flu-like syndrome, and the need for continuous health 
team training, including with regard to rational use of 
personal protective equipment.

This study is the fruit of active hospital epidemiological 
surveillance which, besides contributing to timely 
notification and keeping up to date the information 
system which even during a pandemic was able to inform 
this study, was equally important for planning, advisory 
and evaluation activities for addressing COVID-19 at 
the HFSE. Its limitations mainly relate to the quality of 
information provided by epidemiological surveillance, 
especially in the context of an event of this magnitude. 
Other possible limitations include underreporting, data 
incompleteness and non-standardization of variables 
such as comorbidities and imaging examinations. 
Furthermore, the sample size and the study’s non-
probabilistic design limit analysis of the impact of some 
of the comorbidities studied on death.

The possibility of underreporting was minimized 
by the good active searching coverage achieved by the 
HFSE Epidemiology Service, which was intensified in 
response to the disease.27 The percentage of unknown 
data was minimal for the majority of variables analyzed, 
representing a considerable joint effort in terms of 
epidemiological investigation of cases in this context; 
all the forms were reviewed by at least two of the team’s 
epidemiologists. Also worthy of note is the relevance of 
the multidisciplinary teams, as well as the importance 
of integrated health information systems.

This study has collaborated with knowledge of the 
profile of COVID-19 cases hospitalized at the Hospital 
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