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a b s t r a c t   

Background: During the pandemic of COVID-19, phylogenetic changes have been observed in the char-
acteristics of the virus, in the diagnosis and treatment of the disease. The clinical course and the severe form 
of the disease depends on several factors. This study characterized the beginning setting for patient care of 
COVID-19 in a referral center in one of the main capital cities of Brazil. In addition, were evaluated the 
factors associated with mortality, length of stay, and diagnostic outcome. 
Methods: A cross-sectional study was conducted during May 2020 (n = 1100). The association of the vari-
ables with outcome was evaluated by a multivariable logistic regression model, using odds ratios (OR) and 
95 % confidence intervals (CI). 
Results: Overall, 76 % of patients were COVID-19 positive, and 70 % were diagnosed by RT–qPCR. The ma-
jority were male (56 %), and over 52 years old (74 %), 68 % had hypertension, 44 % had diabetes mellitus, and 
32 % were obese. The mean length of stay was 10  ±  8 days, which was higher in the 34 % who died (≥14; 
OR=2; 95 %CI=1.4–4) and who had hypertension (OR=2; 95 %CI=1.3–3) (P  <  0.001). The mean length of stay 
was also higher (P = 0.008) for those patients with pulmonary impairment ≥ 50 % (10.72  ±  8.24), than those 
with <  50 % (8.98  ±  6.81). Age (> 62 and 65 years) was associated with longer hospitalization (OR=2; 
95 %CI=1.4–3) and death (OR=6; 95 %CI=3–11). The time of sample collection for RT–qPCR was different 
between positive and negative tests (P = 0.001), with the time of 4–10 days showing a greater chance for 
virus detection (OR=2.9; 95 %CI=1.6–5). 
Conclusion: Death was associated with age and pulmonary impairment. The length of hospitalization was 
associated with age, hypertension, pulmonary impairment and death. The time of sample collection to 
perform RT–qPCR and the rapid test was associated with a positive result for COVID-19. These results 
highlight the ongoing challenge of diagnosing, treating, and mitigating the effects caused by the COVID-19 
pandemic. 

© 2022 Published by Elsevier Ltd on behalf of King Saud Bin Abdulaziz University for Health Sciences. 
CC_BY_NC_ND_4.0   

Introduction 

Worldwide, as of April 08, 2022, the World Health Organization 
(WHO) has reported 494,587,638 confirmed cases of COVID-19 and 
6170,283 deaths [1]. In Brazil, from the first confirmed case (Feb-
ruary 26, 2020) until April 07, 2022, 30,123,963 cases and 661,122 
deaths, with a higher concentration of cases and deaths in the 
Southeast region. In Rio de Janeiro state, there have been 2108,417 
cases and 73,039 deaths [2–4]. 

Immunization against COVID-19 in Brazil began almost a year 
after the first confirmed case (January 19, 2021), first restricted to 
priority groups. Thus far (April 08, 2022), in the state of Rio de 
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Janeiro, 77 % immunization of the population over 5 years old with 
complete vaccination and 85 % immunization of the population over 
12 years old with complete vaccination [5–7]. The vaccine protects 
against moderate and severe forms of the disease, reducing hospi-
talizations by 86 % and deaths by 95 % in addition to reducing the 
number of symptomatic cases by 80 % [8]. 

COVID-19 initially manifests with symptoms characteristic of a 
flu-like syndrome and can be confused with influenza and other 
seasonal viral infections of the upper respiratory tract [9]. However, 
some patients may to progress to the severe form of the disease. 
Therefore, a rapid diagnosis is essential for starting treatment and 
enabling social isolation, as it is a highly transmissible virus [9,10]. 
Despite limitations such as the long time it takes to release the re-
sults, and the possibility of false-negative results due to several 
factors, the gold standard is the quantitative real-time polymerase 
chain reaction molecular technique (RT–qPCR) using the reverse 
transcriptase assay [9]. In addition to the origin of the material 
collected, the result depends on the time elapsed between sample 
collection and the onset of symptoms, the fluctuation of viral load, 
and correct sample collection [9,11–17]. In addition to RT–qPCR, 
serology, based on the detection of immunoglobulin antibodies in 
blood, serum, or plasma samples, is also used because it provides 
rapid results; however, has low sensitivity (15–76 %) and must be 
performed 7 days after the onset of symptoms [9,11,17–20]. 

The clinical course of the disease depends on several factors, and 
the severe form is associated with some risk factors [21]. Thus, we 
conducted a descriptive study of the sociodemographic and clinical 
characteristics of the first individuals seen at a specialized field 
hospital of the Brazilian public health system for the care of COVID- 
19 patients. The influence of patient’s characteristics on the length of 
hospital stay and clinical outcome was also evaluated along with the 
influence of the time of sample collection on the diagnostic result by 
RT–qPCR. 

Methods 

A cross-sectional study was conducted in a hospital cohort of 
patients seen from May 1–24, 2020, at Riocentro Campaign Hospital 
located in the west zone of the city of Rio de Janeiro/Brazil. The study 
was approved by the Research Ethics Committee (4.148.440). 

Patients who underwent sample collection with sterile naso-
pharyngeal swabs were included. Diagnosis was through real-time 
RT–qPCR or, in the case of RT–qPCR with nondetectable results, the 
rapid antibody test for COVID-19 diagnosis. Patients with a positive 
result in one of the two diagnostic methods were classified as 
COVID-19 positive, and those with a negative result in both tests 
were classified as COVID-19 negative. The exclusion criteria were: 
patients transferred or discharged by default; inconclusive diagnosis 
for COVID-19, without confirmation by rapid testing; undefined di-
agnosis; and absence of data for statistical analysis. 

Data were accessed from the patients' electronic medical records 
during their hospitalization. Sociodemographic (age, sex, BMI, and 
place of residence) and clinical data (dates of hospitalization, med-
ical discharge or death, date of symptom onset, comorbidities, date 
of collection and result of RT–qPCR and rapid testing for COVID-19 
diagnosis) were collected. According to the WHO [22], BMI was 
classified into two groups: nonobese (< 30 kg/m²) and obese (≥30 kg/ 
m²). All information was double-checked by independent re-
searchers for inclusion in this study. 

Differences between means for continuous variables were eval-
uated using the Student's t-test, and data were expressed as mean, 
standard deviation, minimum and maximum values, and the 
number and frequency per variable. Categorical variables were de-
scribed as percentages, analyzed using the Chi-square test or Fisher's 
exact test. The association of the variables with outcome was eval-
uated by a multivariable logistic regression model, using odds ratios 

(OR) and 95 % confidence intervals (CI), with adjustment for possible 
confounding factors. The adjustment model employed was de-
termined by the variables that had a significance level less than or 
equal to 0,20 (P ≤ 0,20) in the univariate analysis but remained at a 
significance level of 0,05 (P  <  0,05) after exiting the model. 

Results 

A total of 1100 electronic medical records of patients admitted to 
the field hospital were accessed from May 1 to May 24, 2020. A total 
of 339 patients were excluded, leaving 761 classified as COVID-19 
positive (n = 579) and negative (n = 182), based on RT–qPCR and/or 
rapid antibody test results. 

The demographic and clinical characteristics of the study popu-
lation (n = 761) are described in Table 1, with the majority being 
male (56.4 %), over 52 years old (73.5 %), with a mean age of 62  ±  15 
(20−101) years. In total, 67 % of patients (n = 493) had hypertension, 
44.1 % (n = 323) had diabetes mellitus and 31.7 % (n = 217) had 
obesity (≥30 kg/m²). In addition to the information on the presence/ 
absence of obesity, 275 patients had BMI information in their 
medical records, with a mean value of 27  ±  6 (13.5–50.7) kg/m². 

According to the international classification of diseases (ICD-10), 
the main causes of hospitalization were COVID-19 (76.1 %), pneu-
monia (8.8 %) and influenza (4.1 %). Approximately 5 % of the pa-
tients had other respiratory, cardiac, or other types of diagnoses. In 
addition, 5.7 % (n = 43) of patients did not obtain a definitive diag-
nosis and were classified as suspected cases of COVID-19 and were 
also excluded from subsequent analyses. Thus, 579 patients had a 
diagnosis of COVID-19 confirmed by RT–qPCR or rapid antibody 
testing (Table 1). 

Approximately 70 % of the COVID-19-positive patients were di-
agnosed by the technique considered the gold standard for disease 
diagnosis (RT–qPCR). Following the protocol of the institution's 
Hospital Infection Control Committee, patients with "non-
detectable", "inconclusive" or delayed RT–qPCR results and patients 
who remained hospitalized with suspected SARS-CoV-2 infection 
were administered the rapid antibody test (17.1 %), of which 52 cases 

Table 1 
Demographic and clinical characteristics of the 761 patients.      

Characteristics n ( %) Characteristics n ( %)  

Sex  Diagnostics  
Female 332 (43.6) COVID-19 579 (76.1) 
Male 429 (56.4) Pneumonia 67 (8.8) 

Age (years)  Suspected COVID-19 43 (5.7) 
20–51 202 (26.5) Influenza 31 (4.1) 
52–64 196 (25.8) Respiratory 

abnormalitiesa 
14 (1.8) 

65–73 173 (22.7) Cardiac 
abnormalities 

5 (0.7) 

≥ 74 190 (25.0) Tuberculosis 4 (0.5) 
Comorbiditiesb  Other 18 (2.3) 

Hypertension 493 (67.6) COVID-19 RT-qPCR  
Diabetes Mellitus 323 (44.1) Not detectable 229 (30.1) 
Obesity 217 (31.7) Detectable 530 (69.6) 

Length of stay (days)  Inconclusive 2 (0.3) 
0 – 5 254 (33.4) COVID-19 rapid testc  

6 – 8 162 (21.3) Negative 78 (60.0) 
9 – 13 167 (21.9) Positive 52 (40.0) 
≥ 14 178 (23.4) COVID-19 outcomed  

General Clinical 
Outcome  

Discharge 385 (66.5) 

Discharge 496 (65.2) Death 194 (33.5) 
Death 265 (34.8)    

a Other respiratory disorders: respiratory failure, asthma, dyspnea, and pulmonary 
obstruction.  

b The same patient can present more than one comorbidity.  
c Patients who had the rapid test for COVID-19 diagnosis in addition to RT- 

qPCR (n = 130).  
d Patients diagnosed with COVID-19 confirmed by RT-qPCR or rapid test (n = 579).  
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were positive for COVID-19. In addition, 5 patients were diagnosed 
with COVID-19 by the rapid test due to delayed RT–qPCR results. 
Thus, 3 patients were positive for both tests, and 2 were diagnosed 
only by the rapid test (Table 1). 

The mean hospital stay was 9  ±  8 (0−64) days, and most patients 
(66.6 %) were hospitalized for at least 6 days (Table 1). Regarding the 
clinical outcome of the general population, patients who died had a 
significantly (P  <  0.001) longer length of stay (12  ±  9.2 days) than 
patients who were discharged (8.9  ±  7.5 days). Considering only 
COVID-19-positive individuals (n = 579), the mean length of stay was 
10.1  ±  8.2 days, and among them, 194 (33.5 %) died. A longer mean 
length of stay (P  <  0.001) was also observed among COVID-19-po-
sitive patients who died (12  ±  8.7 days) compared with those who 
were discharged (9.2  ±  7.8 days) (data not shown). 

Table 2 describes the analyses of associations between length of 
stay and demographic and clinical characteristics of COVID-19-po-
sitive patients. A longer length of hospitalization was found to be 
associated with age over 62 years, the presence of hypertension and 
pulmonary impairment (> 50 %). The mean length of hospital stay 
among patients with hypertension was 10.8  ±  8.4 days, which was 
significantly longer (P = 0.001) than that among individuals who did 
not have this comorbidity (8.53  ±  7.8 days). Considering the pre-
sence of diabetes mellitus (10.1  ±  8.1 days) and obesity (10.8  ±  7.9 
days), no significant difference was observed between groups re-
garding the mean length of stay (P = 0.664 and 0.126, respectively). 
On the other hand, when the presence of one or more comorbidities 
was evaluated, the mean length of stay was 10.5  ±  8.5 days, com-
pared with 8.5  ±  7.1 in individuals without any of the three co-
morbidities (P = 0.01). For the pulmonary impairment, the mean 
length of hospital stay among patients with <  50 % was 8.98  ±  6.81, 
which was significantly shorter (P = 0.008) than that among ≥ 50 % 
individuals (10.72  ±  8.24) (data not shown). 

The association analysis of demographic and clinical variables of 
COVID-19-positive patients (n = 579) in relation to clinical outcome 
is described in Table 3. An age over 52 years was associated with a 
higher chance of death (P  <  0.001), reaching an almost 9-fold in-
crease for patients older than 74 years. Length of hospitalization was 
also a significant factor for the clinical outcome of death (P  <  0.001), 
with a 2-fold greater chance for patients hospitalized for more than 
14 days. The pulmonary impairment was also associated with clin-
ical outcome (P  <  0.001), with patients with ≥ 50 % impairment 

showing a 3-fold greater chance of death. There was no significant 
association between the clinical outcome and sex, the presence of 
comorbidities or the timing of sample collection for RT–qPCR testing 
in the analysis adjusted for confounding factors (age and length of 
hospitalization) (Table 3). 

There was a significant difference (P = 0.001) in the distribution 
of COVID-19-positive and -negative patients according to the time of 
sample collection for RT–qPCR testing (Fig. 1 A), with a pre-
dominance of positive patients (54.9 %) in the collection interval of 
4–10 days after symptom onset. Sample collection between 4 and 10 
days after symptom onset had a greater chance (2.9 times) of 
identifying the presence of the COVID-19 virus by RT–qPCR com-
pared with the group that collected samples within 3 days (Table 4). 
Considering the method used in the diagnosis of COVID-19, the 
mean time elapsed between the onset of symptoms and sample 
collection for testing by RT–qPCR was 8.3  ±  4.9 days versus 
11.9  ±  8.6 days in the group diagnosed by the rapid test 
(P  <  0.0001). Furthermore, almost 45 % of patients diagnosed by the 
rapid test had the sample collected for RT–qPCR testing more than 
10 days after symptom onset, while 72.5 % of patients diagnosed by 
RT–qPCR (n = 207) had samples collected within 10 days of symptom 
onset (Fig. 1B), however, no significant association was observed 
(OR= 2.14; 95 % CI = 0.99 – 4.61). 

Discussion 

This study describes the epidemiological and clinical profile of 
the first patients seen in a Brazilian field hospital according to the 
demand of the initial phase of the COVID-19 pandemic. In addition 
to reporting the number of deaths, which was associated with age, 
length of hospital stay, and pulmonary impairment, this study also 
observed that length of stay was associated with age and the pre-
sence of hypertension. The sample collection time for RT–qPCR and 
the rapid test were associated with positive results for COVID-19. 

In February 2021, Brazil ranked 2nd in the number of new deaths, 
totaling 8244, behind only the United States, with 14,237 deaths  
[23]. The city of Rio de Janeiro, one of the largest urban centers in the 
country, had 1808 cases and 92 confirmed deaths by COVID-19 be-
tween March 6 and April 10, 2020, with the first death recorded only 
11 days after the first case in Brazil. In this period, Rio de Janeiro was 
the second city with the highest number of cases of the disease [24]. 

Table 2 
Association analysis between demographic and clinical characteristics and mean length of hospital stay for COVID-19 positive patients (n = 579).        

Characteristics ≤ 10 daysa  >  10 daysa p ORcrude (IC 95 %) ORadjusted (IC 95 %)b  

Sex n ( %) n ( %)    
Female 159 (41.4) 86 (44.1) 0.54 1c 1c 

Male 225 (58.6) 109 (55.9) 0.90 (0.63–1.27) 0.93 (0.61 – 1.42) 
Age (years)      

≤ 62 208 (54.2) 68 (34.9)  <  0.0001 1c 1c  

>  62 176 (45.8) 127 (65.1) 2.21 (1.55–3.15) 1.99 (1.30 – 3.05) 
Hypertension      

No 143 (39.0) 40 (21.1)  <  0.0001 1c 1c 

Yes 224 (61.0) 150 (78.9) 2.39 (1.59 – 3.60) 2.62 (1.59 – 4.29) 
No information 17 5    

Diabetes Mellitus      
No 210 (57.4) 102 (53.4) 0.4 1c 1c 

Yes 156 (42.6) 89 (46.6) 1.18 (0.83 – 1.67) 0.84 (0.54 – 1.30) 
No information 18 4    

Obesity      
No 231 (67.7) 109 (61.6) 0.2 1c 1c 

Yes 110 (32.3) 68 (38.4) 1.31 (0.90 – 1.91) 1.53 (0.96 – 2.43) 
No information 43 18    

Pulmonary impairment       
<  50 171 (55.9) 66 (42.3) 0.004 1c 1c 

≥ 50 135 (44.1) 90 (57.7)  1.73 (1.17 – 2.55) 1.71 (1.13 – 2.58)  

a Groups determined according to the average length of stay of the 579 patients.  
b Adjusted for age, pulmonary impairment, and hypertension, when applicable.  
c Reference group.  
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Of the 761 patients seen at the field hospital in May 2020, ap-
proximately 76 % had COVID-19 confirmed by RT–qPCR and/or rapid 
testing, 15 % had pneumonia or inconclusive results for COVID-19, 
and approximately 9 % had other diagnoses. These numbers under-
score the importance of care and investment in effective disease 
diagnosis. The B.1.1.33 strain, identified in 80 % of the genomic se-
quences of COVID-19-positive patients in Rio de Janeiro, reached a 
prevalence of 90 % in April 2020 [3]. In samples collected between 
May and November 2020 in Brazil, a phylogenetic reconstruction of 
116 genomes was performed, with 87 % belonging to three genetic 
clusters of the strains B.1.1.33 and B.1.1.28 [25], the likely strains that 
infected the patients included in the present study. 

Most patients were male and over 60 years old and had a high 
frequency of comorbidities, corroborating the profile of COVID-19- 
positive patients described elsewhere [24,26–30]. The prevalence of 
hypertension, diabetes mellitus and obesity in the patients analyzed 
exceeds the prevalence of these comorbidities in the general popu-
lation [31,32], indicating the need for COVID-19 hospitalization and 
the high mortality rate in patients with previous comorbidities [33]. 

Table 3 
Association analysis between demographic and clinical characteristics and clinical outcome of the 579 COVID-19 positive patients.        

Characteristics Medical Discharge (n = 385) Death (n = 194) p ORcrude (IC 95 %) ORajusted (IC 95 %)a  

Sex n ( %) n ( %)    
Female 162 (42.1) 83 (42.8) 0.9 1b 1b 

Male 223 (57.9) 111 (57.2) 0.97 (0.69–1.38) 1.25 (0.78 – 1.99) 
Age (years)      

20–51 137 (35.6) 20 (10.3)  <  0.001 1b 1b 

52–64 113 (29.3) 43 (22.2) 2.61 (1.45–4.68) 3.22 (1.54 – 6.72) 
65–73 72 (18.7) 65 (33.5) 6.18 (3.47–11.01) 6.52 (3.18 – 13.37) 
≥ 74 63 (16.4) 66 (34.0) 7.18 (4.01–12.85) 9.14 (4.39 – 19.02) 

Hypertension      
No 141 (38.0) 42 (22.6)  <  0.001 1b 1b 

Yes 230 (62.0) 144 (77.4) 2.10 (1.41 – 3.14) 1.21 (0.69 – 2.11) 
No information 14 8    

Diabetes Mellitus      
No 217 (58.5) 95 (51.1) 0.1 1b 1b 

Yes 154 (41.5) 91 (48.9) 1.35 (0.95 – 1.92) 1.33 (0.83 – 2.11) 
No information 14 8    

Obesity      
No 220 (65.3) 120 (66.3)  1b 1b 

Yes 117 (34.7) 61 (33.7) 0.8 0.96 (0.65 – 1.40) 1.07 (0.64 – 1.79) 
No information 48 13    

Time to RT-qPCR collection (days)      
0–3 37 (13.9) 25 (21.0) 0.17 1b 1b 

4–10 148 (55.4) 64 (53.8) 0.64 (0.36 – 1.15) 0.75 (0.35 – 1.59) 
≥ 11 82 (30.7) 30 (25.2) 0.54 (0.28 – 1.05) 0.53 (0.23 – 1.21) 
No information 118 75    

Length of hospital stay (days)      
0 – 5 130 (33.8) 51 (26.3)  <  0.001 1b 1b 

6 – 8 101 (26.2) 30 (15.5) 0.76 (0.45–1.27) 0.72 (0.36 – 1.43) 
9 – 13 87 (22.6) 42 (21.6) 1.23 (0.75–2.01) 0.92 (0.48 – 1.77) 
≥ 14 67 (17.4) 71 (36.6) 2.70 (1.70–4.30) 2.73 (1.49 – 5.02) 

Pulmonary impairment       
<  50 196 (58.9) 41 (31.8)  <  0.001 1b 1b 

≥ 50 137 (41.1) 88 (68.2) 3.07 (1.99 – 4.72) 3.38 (2.11 – 5.43)  

a Adjusted for age, length of hospitalization, and pulmonary impairment, when applicable.  
b Reference group.  

Fig. 1. Time of sample collection for the RT-qPCR technique according to (A) COVID-19 
positive and negative patients and (B) the diagnostic method (rapid antibody test or 
RT-qPCR). aNumber of patients after exclusion of those with "Suspected COVID-19" 
diagnosis (n = 43) and those without information of symptom onset or swab collection 
date (n = 241). bP value obtained using Pearson's chi-square test. cNumber of COVID- 
19 patients diagnosed only on RT-qPCR (n = 527) or rapid antibody test (n = 49), ex-
cluding those without information of symptom onset or swab collection 
date (n = 191). 

Table 4 
Association analysis between collection time for RT-qPCR testing and Covid-19 di-
agnosis (n = 477).       

Collection 
time (days) 

Negative  
(n = 91)a 

Positive 
(n = 386)a 

p OR (IC 95 %)   

n ( %) n ( %)   
0–3 30 (33.0) 62 (16.1) 0.001 1b 

4–10 36 (39.6) 212 (54.9) 2.85 (1.63 
– 4.99) 

≥ 11 25 (27.5) 112 (29.0) 2.17 (1.17–4.01)  

a 241 patients had no information on symptom onset and/or swab collection date.  
b Reference group.  
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In the present study, the presence of hypertension was associated 
with higher risk of staying longer than 10 days in hospital, in 
agreement with a previous study that observed that patients ad-
mitted to ICU had a higher probability (78 %) of prior hypertension 
compared with those admitted to general practice and who stayed 
less time in the hospital [29]. It is known that length of hospital stay 
is age dependent, increasing up to 34 days in individuals 80 years of 
age or older [28]. Furthermore, there is a linear increase in the 
COVID-19 mortality rate after the age of 30 years, according to 
published data from 45 countries [34]. A significant increase in the 
risk of death has been observed in patients over 70 years of age 
compared with those aged 50–59 years [35]. The association be-
tween death and long hospital stay could be due to the severity of 
illness, however, the pulmonary impairment was considered as a 
confounding variable, and even then, it remained statistically sig-
nificant. Together, these results reinforce the need for specialized 
medical care for male patients with advanced age and associated 
comorbidities, as they require longer hospitalization and a greater 
chance of death. 

Despite advances in diagnosing the disease, RT–qPCR testing is 
still considered the gold standard, especially in hospital settings  
[36], and samples collected from the nasopharyngeal mucosa are 
more efficient for COVID-19 diagnosis [15]. In this reference center 
for COVID-19 treatment, nasopharyngeal RT–qPCR was also prior-
itized for diagnosis; however, 30 % of the tests were negative. It was 
observed that the number of positive results for COVID-19 was 
higher when the sample collection was performed within 4–10 days 
after symptom onset when compared with patients who collected 
within 3 days, as previously observed for studies conducted in the 
same period [37]. Data from Rio de Janeiro between February and 
April 2020 indicate that the mean time between symptom onset and 
definitive COVID-19 diagnosis was 8 days [38]. A review study con-
ducted with data collected up to June 2020 described that the po-
sitive RT–qPCR result decreased from 96 % to 75 % when the 
nasopharyngeal sample was collected 10 days after symptom onset  
[39]. Parmar and colleagues identified patients with typical COVID- 
19 signs and/or symptoms with repeatedly negative RT–qPCR re-
sults, however seropositive for IgG and IgM [13]. These findings 
corroborate the management performed at the field hospital, as the 
highest number of rapid tests (44.8 %) were performed on inpatients 
who were COVID-19 negative on RT–qPCR and who already had 10 
days or more of symptom onset. Before the seventh day of symptom 
onset, the number of antibodies may be insufficient for the detection 
and diagnosis of COVID-19 [20]. Therefore, patients presenting with 
clinical criteria for COVID-19, even those with negative RT–qPCR 
results, should also receive treatment for acute disease [11]. 

Some considerations and limitations should be noted for the 
interpretation of the results described here, especially regarding the 
improvement of disease diagnostic techniques, the time of sample 
collection after the onset of symptoms, and the result of the diag-
nosis by RT–qPCR, as the study was performed with data obtained in 
May 2020. During the pandemic, phylogenetic changes have been 
observed in the characteristics of the virus [2] and consequently in 
the diagnosis of the disease by RT–qPCR. Currently, it is re-
commended that a nasopharyngeal sample be collected up to 8 days 
after the onset of symptoms [40]. Another limitation of the present 
study is that despite the short time of onset of symptoms and onset 
of care at the field hospital, the risk of memory bias should be 
considered, as the patients were referred from other care centers 
and the date of symptom onset was self-reported by the patient. 
However, the results of the present study reflect the beginning of the 
Brazilian setting for the diagnosis and treatment of COVID-19 in a 
public referral center in one of the main capital cities of the country. 
Furthermore, the present observations are relevant for under-
standing the impact of the pandemic, which was probably not spe-
cific to the situation in Brazil. The results of this study can contribute 

as a database for future studies to understand the course of the 
disease and develop useful diagnostic tools in clinical practice and to 
identify individuals at risk of presenting the severe form of the 
disease. 

Funding 

This work was supported by (i) the Carlos Chagas Filho 
Foundation for Research Support of the State of Rio de Janeiro 
(FAPERJ); (ii) the National Council for Scientific and Technological 
Development (CNPq), finance code 309065/2021-6; and (iii) the 
Coordination of Superior Level Staff Improvement– Brazil (CAPES), 
finance code 001, all from Brazil. 

Acknowledgements 

The authors would like to thank all members of the recruiting 
hospital team for collaborating and enabling this study to be carried 
out. We also thank our dear undergraduate students, Isabelle Alves 
Costa, Camilla de Souza Manso and Jéssica Christinny Santos Rocha, 
from Pharmaceutical Sciences Research Laboratory (LAPESF), for 
their technical assistance in the data conference. 

Authors' contribution 

VCS and JAP conception and design of the study. VCS acquisition 
of data. MCS, MPM and JAP analysis and interpretation of data. VCS, 
MCS, and JAP drafted the article, JAMG and JAP revised it critically 
for important intellectual content. All authors reviewed and ap-
proved the final version of the manuscript before submission. 

References 

[1] World Health Organization. WHO Coronavirus (COVID-19) Dashboard. Available 
in: 〈https://covid19.who.int/〉. Access in: 08 Apr 2022. 

[2] Jiang Y, Wu Q, Song P, You C. The variation of SARS-CoV-2 and advanced research 
on current vaccines. Front Med, V 2021;8. 

[3] Resende PC, Delatorre E, Gräf T, Mir D, Motta FC, Appolinario LR, et al. 
Evolutionary dynamics and dissemination pattern of the SARS-CoV-2 lineage 
B.1.1.33 during the early pandemic phase in Brazil. Front Microbiol 2021. 

[4] Ministério da Saúde. Coronavírus Brasil: Painel Coronavírus. Available in: 
〈https://covid.saude.gov.br/〉. Access in: 08 apr 2022. 

[5] Ministério da Saúde. Plano Nacional de Operacionalização da Vacinação contra a 
COVID-19. 2022. 

[6] Matos CCSM, Barbieri CLA, Couto MT. Covid-19 and its impact on immunization 
programs: reflections from Brazil. Rev Saude Publica, V 2020;54. 

[7] Governo Do Estado Do Rio De Janeiro. Vacinômetro Estado do RJ. Available in: 
〈https://vacinacaocovid19.saude.rj.gov.br/vacinometro〉. Access in: 08 apr 2022. 

[8] R. Palacios , A.P. Batista , CSN Albuquerque , E.G. Patiño , J.D.P. Santos , M.T.R.P. 
Conde et al. . Efficacy and safety of a COVID-19 inactivated vaccine in healthcare 
professionals in Brazil: the PROFISCOV study. 2021. 

[9] Kevadiya BD, Macchi J, Herskovitz J, Oleynikov MD, Blomberg WR, Bajwa N, et al. 
Diagnostics for SARS-CoV-2 infections. Nat Mater 2021;v. 20(n. 5):593–605. 

[10] Saúde Ministério da, Ciência Secretaria de. Tecnologia, Inovação e Insumo 
Estratégicos em Saúde. Dir Para diagnóstico e Trat da COVID-19 2020;v. 4. 

[11] Parmar H, Montovano M, Banada P, Pentakoka SR, Shiau S, Ma Z, et al. RT-PCR 
negative COVID-19. BMC Infect Dis 2022;v. 22(n. 1):1–10. 

[12] Ai T, Yang Z, Hou H, Zhan C, Chen C, Lv W, et al. Correlation of chest CT and RT- 
PCR testing for coronavirus disease 2019 (COVID-19) in China: a report of 1014 
cases. Radiology 2020;v. 296(n. 2):E32–40. 

[13] Arons MM, Hatfield KM, Reddy SC, Kimball A, James A, Jacobs JR, et al. Public 
health–Seattle and King County and CDC COVID-19 investigation team. 
Presymptomatic SARS-CoV-2 infections and transmission in a skilled nursing 
facility May 28 N Engl J Med 2020;382(22):2081–90. 

[14] Li Y, Yao L, Li J, Chen L, Song Y, Cai Z, et al. Stability issues of RT-PCR testing of 
SARS-CoV-2 for hospitalized patients clinically diagnosed with COVID-19. J Med 
Virol 2020;92(7):903–8. 

[15] Zou L, Ruan F, Huang M, Liang L, Huang H, Hong Z, et al. SARS-CoV-2 viral load in 
upper respiratory specimens of infected patients. New Engl J Med 
2020;382(12):1177–9. 

[16] National Health Commission. Chinese Clinical Guidance for COVID-19 
Pneumonia Diagnosis ant Treatment (7th edition). 2020. 

[17] Ferté T, Ramel V, Cazanave C, Lafon ME, Bebear C, Malvy D, et al. Accuracy of 
COVID-19 rapid antigenic tests compared to RT-PCR in a student population: the 
studyCov study. J Clin Virol 2021;v. 141:104878. 

V. da Costa Sousa, M.C. da Silva, M.P. de Mello et al. Journal of Infection and Public Health 15 (2022) 800–805 

804 



[18] Spearman P. Diagnostic testing for SARS-CoV-2/COVID19. Curr Opin Pedia 
2021;33(1):122–8. 

[19] Yüce M, Filiztekin E, Özkaya KG. COVID-19 diagnosis—a review of current 
methods. Biosen Bioelectron 2021;v. 172:112752. 

[20] Böger B, Fachi MM, Vilhena RO, Cobre AF, Tonin FS, Pontarola R. Systematic 
review with meta-analysis of the accuracy of diagnostic tests for COVID-19. Am J 
Infect Control 2021;v. 49(n. 1):21–9. 

[21] Gao YD, Ding M, Dong X, Zhang JJ, Azkur AK, Azkur D, et al. Risk factors for severe 
and critically ill COVID‐19 patients: a review. Allergy 2021;v. 76(n. 2):428–55. 

[22] World Health Organization. WHO child growth standards: length/height-for-age, 
weight-for-age, weight-for-length, weight-for-height and body mass index-for- 
age: methods and development. World Health Organization, 2006. 

[23] Ministério da Saúde. Boletim epidemiológico especial: doença pelo coronavírus 
COVID-19. 2021. 

[24] Cavalcante JR, Abreu AJL. COVID-19 no município do Rio de Janeiro: análise 
espacial da ocorrência dos primeiros casos e óbitos confirmados. Epidemiol Serv 
Saude 2020;v. 29:e2020204. 

[25] Voloch CM, da Silva Francisco RJ, de Almeida LGP, Cardoso CC, Brustolini OJ, 
Gerber AL, et al. Genomic characterization of a novel SARS-CoV-2 lineage from 
Rio de Janeiro, Brazil. J Virol 2021;95(10):e00119–21. 

[26] Croda J, Oliveira WK, Frutuoso RL, Mandetta LH, Baia-da-Silva DC, Brito-Sousa JD, 
et al. COVID-19 in Brazil: advantages of a socialized unified health system and 
preparation to contain cases. Rev Soc Bras Med Trop, V 2020;53. 

[27] Yang J, Zheng Y, Gou X, Pu K, Chen Z, Guo Q, et al. Prevalence of comorbidities 
and its effects in patients infected with SARS-CoV-2: a systematic review and 
meta-analysis. Int J Infect Dis 2020;v. 94:91–5. 

[28] Zheng H, Tan J, Zhang X, Luo A, Wang L, Zhu W, et al. Impact of sex and age on 
respiratory support and length of hospital stay among 1792 patients with 
COVID-19 in Wuhan, China. Br J Anaesth 2020;v. 125(n. 4):e378. 

[29] Subramaniam A, Lim ZJ, Reddy MP, Shekar K. Systematic review and meta‐a-
nalysis of the characteristics and outcomes of readmitted COVID‐19 survivors. 
Intern Med J 2021;v. 51(n. 11):1773–80. 

[30] Ranjan J, Ravindra A, Mishra B. Gender and genetic factors impacting COVID-19 
severity. J Fam Med Prim Care 2021;v. 10(n. 11):3956–63. 

[31] Malta DC, Duncan BB, Schmidt MI, Machado IE, da Silva AG, bernal RTI, et al. 
Prevalência de diabetes mellitus determinada pela hemoglobina glicada na 
população adulta brasileira, Pesquisa Nacional de Saúde. Rev Bras. Epidemiol 
2019;v. 22(SUPL. 2):E190006. 

[32] Brasil. Ministério da Saúde. Vigitel Brasil 2018: vigilância de fatores de risco e 
proteção para doenças crônicas por inquérito telefônico: estimativas sobre 
frequência e distribuição sociodemográfica de fatores de risco e proteção para 
doenças crônicas nas capitais dos 26 estados brasileiros e no Distrito Federal em 
2018. Ministério da Saúde, Brasília; 2019. 

[33] Santos LG, Baggio JAO, Leal TC, Costa FA, Fernandes TRMO, da Silva RV, et al. 
Prevalência de Hipertensão Arterial Sistêmica e Diabetes Mellitus em Indivíduos 
com COVID-19: Um Estudo Retrospectivo de Óbitos em Pernambuco, Brasil. Arq 
Bras Cardiol 2021;v. 117:416–22. 

[34] O’Driscoll M, Santos GR, Wang L, Cummings DAT, Azman AS, Paireau J, et al. Age- 
specific mortality and immunity patterns of SARS-CoV-2. Nature 2021;v. 590(n. 
7844):140–5. 

[35] Reilev M, Kristensen KB, Pottegard A, Lund LC, Hallas J, Ernst MT, et al. 
Characteristics and predictors of hospitalization and death in the first 11 122 
cases with a positive RT-PCR test for SARS-CoV-2 in Denmark: a nationwide 
cohort. Int J Epidemiol 2020;v. 49(n. 5):1468–81. 

[36] Roberts A, Chouhan RS, Shahdeo D, Shrikrishna NS, Kesarwani V, Horvat M, et al. 
A recent update on advanced molecular diagnostic techniques for COVID-19 
Pandemic: an overview. Front Immunol 2021:5316. 

[37] F.E.T. Lima FET , N.L.S. Albuquerque , S.S.G. Florencio , M.G.M. Fontenele , A.P.O. 
Queiroz APO , G.A. Lima et al. Intervalo de tempo decorrido entre o início dos 
sintomas e a realização do exame para COVID-19 nas capitais brasileiras, agosto 
de 2020. Epidemiol Serv Saude, v. 30, 2020. 

[38] Cobre AF, Böger B, Fachi MM, Vilhena RO, Domingos EL, Tonin FS, et al. Risk 
factors associated with delay in diagnosis and mortality in patients with COVID- 
19 in the city of Rio de Janeiro. Braz Cien Saude Colet 2020;25(suppl 2):4131–40. 

[39] Wikramaratna PS, Paton RS, Ghafari M, Lourenço J. Estimating the false-negative 
test probability of SARS-CoV-2 by RT-PCR. Eur Surveill 2020;v. 25(n. 
50):2000568. 

[40] Ministério da Saúde. Guia de Vigilância Epidemiológica. Emergência De saúde 
pública De Import Nac pela Doença pelo Corona 2019;v. 4:2022.  

V. da Costa Sousa, M.C. da Silva, M.P. de Mello et al. Journal of Infection and Public Health 15 (2022) 800–805 

805 


	Factors associated with mortality, length of hospital stay and diagnosis of COVID-19: Data from a field hospital
	Introduction
	Methods
	Results
	Discussion
	Funding
	Acknowledgements
	Authors' contribution
	References




