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Abstract

Introduction

The effects, severity, and prognosis of COVID-19 infections do not follow a linear pattern in

different locations, but change according to the epidemiological data and social issues in

each region.

Aims

The purpose of the current study is to provide the clinical and epidemiological standard of

the population affected by COVID-19 in the city of Juiz de Fora, MG to better understand the

disease and its risk factors, in order to enable more appropriate conduct for patients.

Methods

A retrospective observational study was carried out from March to August of 2020, with 266

participants admitted to the emergency department of the Instituto de Clı́nicas e Cirurgia de

Juiz de Fora—Hospital Monte Sinai. Data were tabulated, analyzed, and classified accord-

ing to the outcome using an ordinal regression model.

Results

Among the 266 admitted patients, the most common findings were ground-glass opacifica-

tions on chest CT (78.8%), cough (75.6%), fever (58.4%), and rhinorrhea (34.5%). There
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were greater severity and greater need for hospitalization and admission to the ICU in

patients who were male, tachypneic at the time of admission, with older age, and with under-

lying diseases.

Conclusion

Collected data allowed for a better understanding of the disease, its severity criteria, and its

pattern of affection in Juiz de Fora, MG. More studies based on the analysis of the behavior

of COVID-19 in different regions must be carried out, to improve treatment and support to

local populations.

Introduction

On March 11, 2020, a pandemic was declared by the World Health Organization (WHO) as a

result of the outbreak of the emerging SARS-CoV-2. Infections first emerged in the Chinese

city of Wuhan, in the Hubei province, as pneumonia of unidentified cause, receiving global

attention due to the fast contagious evolution of the disease [1]. By September of 2020, the

number of cases reported worldwide already exceeds 102 million, with more than 2 million

confirmed deaths [2].

Due to the rapid spread of the disease, several countries are publishing new epidemiological

information daily [3]. According to the epidemiological bulletins, Brazil accounts for a total of

3,950,931 confirmed cases [4], 218,781 of which were reported in the state of Minas Gerais

(MG) [5]. In the municipality of Juiz de Fora, the disease scenario shows 4,873 confirmed

cases and 146 confirmed deaths by COVID-19 [6].

In view of the global level of infection, knowledge of clinical aspects and development of the

disease is of utmost importance. This study aims to describe the epidemiological and clinical

characteristics of patients with confirmed SARS-CoV-2 infection, diagnosed and treated at a

hospital in Juiz de Fora, MG.

Methods

Design, ethical aspects, and procedures

This is a retrospective observational study. Data were collected through electronic medical rec-

ords carried out by the researchers, which were conducted at the Instituto de Clı́nicas e Cirur-

gia de Juiz de Fora—Hospital Monte Sinai. This hospital covers the Zona da Mata region of

Minas Gerais, which has a population of approximately 2 million. We performed data collec-

tion between March and August of 2020 and research stages began only after approval by the

Research Ethics Committee (Approval No. 4,080,157, Santa Casa de Misericórdia de Juiz de

Fora / MG). After collecting information from electronic medical records, data were tabulated

using Google Forms. We then proceeded by correcting typing errors before conducting data

analysis.

Participants

All patients who were in the emergency department with COVID-19 symptoms were part of

the research. The inclusion criteria were: 1) Patients of all ages, 2) non-pregnant, and 3)

COVID-19 confirmed by RT-PCR laboratory tests. Patients that did not show positivity for

RT-PCR laboratory tests and/or rapid test for COVID-19 were excluded. Also, patients with
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poorly written medical records (e.g., loss of data, such as vital signs on admission, comorbidi-

ties, and lack of detail regarding the patient’s previous symptoms) could not be part of the sam-

ple. Therefore, we excluded participants who had more than two missing data in the records.

In the end, 266 participants composed the final sample.

Data detailing

Data were collected and stored in electronic medical records within the hospital’s computer

system. Data from the physical examination performed by the doctors such as the patients´

vital signs were also stored in the electronic medical record. Regarding radiography and com-

puted tomography, we opted for the latter most of the time, due to the hospital´s protocols,

being performed at the time of the patient’s admission, hence the low number of radiographs

collected. Data such as symptoms before hospitalization, presence of fever, and contact with

sick persons were collected using a patient’s self-report questionnaire, that was stored in the

hospital’s electronic medical record. In some points, there was a loss of data, such as the ques-

tion regarding if the patient had contact with a sick person. In this situation, a smaller number

of analyzed patients will be seen. As stated above, only medical records in which a variety of

information was missing were excluded. Therefore, the lack of only some specific information

did not fit the exclusion criterion. Consequently, in some fields, the absence of these data will

be evident, and there will not be a total of 266 participants.

Data analysis

After tabulation, we performed an exploratory and inferential analysis of the data. Descriptive

analysis was made using frequencies, percentages, measures of central tendency, and disper-

sion. All analyses were performed using R Core Team version 4.0.2 (2020) and SPSS version

20.0.0 [7, 8].

To identify variables associated with hospitalization and ICU admission, we used an ordinal

regression model. This approach provided advantages over other generalized linear models,

which may oversimplify data by assuming equal intervals between response categories. Instead,

ordinal regression treats a dependent variable as pairwise, ordered groupings of consecutive

nominal elements. The ordinal regression captures the odds of moving up 1 level in the order-

ing under the proportional odds assumption across multiple levels. The dependent was hospi-

talization, with three levels: 1) not admitted or discharged, 2) hospitalized in a regular ward,

and 3) admitted to the ICU. The covariables used for the model were: sex, age, systemic arterial

hypertension, diabetes, asthma, coronary disease, fever, heart rate, respiratory rate, and patient

characteristics, such as if the patient was a health professional and/or reported having contact

with a sick person. We excluded 45 cases due to missing data regarding age and patients´ char-

acteristics, and the final model had 221 participants. This analysis was conducted using R and

the MASS and Brant packages [7, 9, 10]. Adjusted odds ratio (OR) and 95% confidence inter-

vals (CI) were calculated, and the Brant test was used to verify the OR assumptions and pro-

portionality. We also calculated the generalized variance inflation factor (GVIF) to confirm

the absence of any substantial multicollinearity. The GVIF was used due to the nominal nature

of some independent variables.

Results

Characteristics of the sample

Most patients were male (57.9%) and had a mean age of 44.71 (SD 16.83). Regarding race, 149

(79.7%) were white, 13 (7%) were black and 25 (13.4%) were brown.
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In the sample, 127 patients reported having contact with people infected with COVID-19,

97 received influenza vaccine, and a total of 50 patients were health professionals. The most

prevalent comorbidities were Systemic Arterial Hypertension, with a total of 72 patients

(27.1%), followed by heart disease in 16 (6.0%) patients. The number of comorbidities per

patient was also assessed: 158 (59.4%) had no comorbidities, 66 (24.8%) had only 1 comorbid-

ity, 24 (9.0%) had 2 comorbidities, and 18 (6.8%) had 3 or more comorbidities (Table 1).

Furthermore, we also analyzed patients’ vital signs during emergency room admission.

Twenty-two (8.4%) had a fever between 37.5–38.5 degrees Celsius, and 26 (9.9%) were in a

Table 1. Epidemiological data of the sample separated by outcome.

Not admitted Hospital room ICU Total

Gender [Male] 90(58.4) 34(22.1) 30(19.5) 154(100.0)

Age

0–9 2(1.2) 1(1.7) 0(0.0) 3(1.1)

10–19 3(1.8) 1(1.7) 0(0.0) 4(1.5)

20–29 31(18.3) 4(6.9) 0(0.0) 35(13.2)

30–39 64(37.9) 12(20.7) 6(15.4) 82(30.8)

40–49 32(18.9) 14(24.1) 3(7.7) 49(18.4)

50–59 22(13.0) 13(22.4) 4(10.3) 39(14.7)

60–69 14(8.3) 8(13.8) 13(33.3) 35(13.2)

70+ 1(0.6) 5(8.6) 13(33.3) 19(7.1)

Total 169(100.0) 58(100.0) 39(100.0) 266(100.0)

Race

White 83(74.8) 39(84.8) 27(90.0) 149(79.7)

Black 11(9.9) 1(2.2) 1(3.3) 13(7.0)

Brown-skinned 17(15.3) 6(13.0) 2(6.7) 25(13.4)

Total 111 (100.0) 46(100.0) 30(100.0) 187(100.0)

Health professional [Yes] 35(70.0) 13(26.0) 2(4.0) 50(100.0)

Health professional [No] 44(20.6) 134(62.6) 36(16.8) 214(100.0)

Previous contact with COVID [Yes] 98(77.2) 22(17.3) 7(5.5) 127(100.0)

Previous contact with COVID [No] 29(28.2) 54(52.4) 20(19.4) 103(100.0)

Received influenza vaccine [Yes] 64(66.0) 21(21.6) 12(12.4) 97(100.0)

Received influenza vaccine [No] 19(18.3) 76(73.1) 9(8.6) 104(100.0)

Comorbidities

SAH 29(64.4) 20(64.5) 23(59.0) 72(27.1)

Diabetes mellitus 3(6.7) 4(12.9) 1(2.6) 8(3.0)

Immunosuppressive Condition 4(8.9) 2(6.5) 1(2.6) 7(2.6)

Dyslipidemia 3(6.7) 0(0.0) 1(2.6) 4(1.5)

Heart disease 4(8.9) 4(12.9) 8(20.5) 16(6.0)

Asthma 2(4.4) 1(3.2) 0(0.0) 3(1.1)

COPD 0(0.0) 0(0.0) 5(12.8) 5(1.9)

45(100.0) 31(100.0) 39(100.0) 115(100.0)

Number of comorbidities

0 120(71.0) 27(46.6) 11(28.2) 158(59.4)

1 36(21.3) 19(32.8) 11(28.2) 66(24.8)

2 10(5.9) 7(12.1) 7(17.9) 24(9.0)

3+ 3(1.8) 5(8.6) 10(25.6) 18(6.8)

Total analyzed 169(63.5) 58(21.8) 39(14.7) 266(100.0)

https://doi.org/10.1371/journal.pone.0256331.t001
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feverish state between 37 to 37.5 degrees. In 45 (17.2%) of the patients, tachycardia was noted

at the time of admission, and 35 (13.4%) had tachypnea. Besides, we performed chest CT in

208 patients (78.8%) and found ground-glass opacifications in 149 (71.6%). The presence of

non-calcified nodules of an inflammatory character was noted in 30 (14.4%) patients and pleu-

ral effusion in 5 (2.4%). Chest radiography was performed in only 7 (2.7%) patients. We also

assessed which medications the patients were using when they arrived at the emergency room.

Seventy-seven (28.9%) reported using some type of medication, with the most common being

anti-flu drugs such as antihistamines and analgesics, as seen in 52 patients (67.5%). Hydroxy-

chloroquine use was reported in 7 (9.1%) patients, Azithromycin in 25 (32.5%), and Ivermec-

tin in 7 (9.1%), as shown in Table 2.

Regarding symptoms, 199 (75.6%) of patients had cough, 63 (24%) dyspnoea, 69 (26.1%)

odynophagia, 12 (4.6%) productive sputum, 89 (34%) headache, 154 (58.8%) fever or feverish

condition, 91 (34.5%) rhinorrhea, 53 (20.2%) diarrhea, and 4 (1.5%) were totally asymptom-

atic. Patients who reported fever at home had a mean temperature of 38.2 Celsius degrees (SD

0.53) and a maximum of 40 degrees. The duration of symptoms is presented in Table 3.

Characteristic trends across outcome groups

The sample was separated according to the outcome of the patient: not admitted, admitted to

the ward, and admitted to the ICU. A total of 50 (18.9%) health professionals were part of the

sample, with only 2 (4.0%) being admitted to the ICU. The data “Previous contact with

COVID” and “Received influenza vaccine” were not filled out by some patients, so they do not

add up to 266 at the end. However, this was not a patient exclusion factor. Of 230 patients ana-

lyzed, 127 (55.2%) reported having had contact with a person who had symptoms, of whom 22

(17.3%) were admitted to the hospital ward and 7 (5.5%) to the ICU. Ninety-seven patients

(48.3%) had received the influenza vaccine in the last campaign. Of these, 21 (21.6%) needed

hospital admission, and 12 (12.4%) were referred to the ICU. The distribution of these data

can be seen in Table 1.

Of the total of 266 patients, 169 (63.5%) were not admitted—that is, they passed through

the emergency room and returned home. Fifty-eight (21.8%) went to non-ICU hospitalization

beds, and 39 (14.7%) went to the ICU. The comorbidities studies are shown in Table 1. The

most prevalent comorbidity was Systemic Arterial Hypertension (SAH), which was present in

27.1% of all cases, and in 59% of patients admitted to the ICU. Heart diseases were present in

20.5% of all cases and COPD, 12.8%. We distributed the number of comorbidities in each

patient by area of hospitalization, as verified at the top of Fig 1. Notably, patients with more

comorbidities represent a larger proportion of those admitted to the ICU. In Fig 1, a column

chart was placed to demonstrate the prevalence of comorbidities in the studied population.

Also, for a better understanding of the studied population, patients were separated into

groups by age. Their prevalence in each environment was also verified, as shown in Table 1.

We found that patients over 50 years of age corresponded to 30 (76.9%) of all patients admitted

to the ICU. This age group also accounts for 26 (44.8%) of those that needed hospitalization

and for only 37 (21.9%) of the non-hospitalized patients. In Fig 2, the charts with the percent-

age distribution of patients are designed according to gender and patient outcome.

Results from ordinal regression

To determine predictors of hospitalization, we performed an ordinal logistic regression with

complete data from 221 participants. After adjusting for all key covariates, we found that being

male (OR 1.85, p = 0.09) and the presence of tachypnea (OR 20.75, 95% CI 6.94–61.98,

p = 0.01) were associated with an increased risk of being hospitalized in a regular ward or
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admitted to the ICU. Being older was also a predictor of hospitalization. Patients aged 70 years

or older (OR 35.95, p = 0.001) were more likely to be hospitalized in a regular ward and admit-

ted to the ICU, followed by patients between 60 and 70 years old (OR 5.91, p = 0.02). Finally,

patients who reported having had contact with a person with COVID-19 were associated with

Table 2. Physical and initial examination of the patient on admission to the emergency department.

Assessment of vital signs of patients on admission

Axillary Temperature N %

35.5–37˚C (normal) 212 80.9

37–37.5˚C (feverish) 26 9.9

37.5–38.5˚C (moderate fever) 22 8.4

>38.5˚C (elevated fever) 2 0.8

Total 262 100

Heart Rate

60–100 (normal) 216 82.8

> 100 (tachycardia) 45 17.2

Total 261 100

Respiratory Rate

< 14 (bradypnea) 3 1.1

14–20 (eupnea) 223 85.4

> 20 (tachypnea) 35 13.4

Total 261 100

Image exam at admission

Computer Tomography (N = 264)

Performed 208 78.8

Ground-glass opacifications 149 71.6

Nodules 30 14.4

Pleural effusion 5 2.4

Normal 53 25.5

Not performed 56 21.2

Chest X-ray (N = 264)

Performed 7 2.7

Infiltrado bilateral 3 42.9

Normal 4 57.1

Not performed 257 97.3

Medication use at admission

Yes 77 28.9

Anti-flu drugs 52 67.5

Hydroxychloroquine 7 9.1

Azithromycin 25 32.5

Sulfamethoxazole + Trimethoprim 1 1.3

Amoxicillin + clavulanate 3 3.9

Systemic corticosteroids 3 3.9

Enoxaparin 3 3.9

Ivermectin 7 9.1

No 189 71.1

N: Number of patients

https://doi.org/10.1371/journal.pone.0256331.t002
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a protective factor for hospitalization (OR 0.33, p = 0.002). The results from ordinal regression

are presented in Table 4.

Discussion

Among patients admitted with COVID-19 infection, 36,5% required hospitalization, a rate

lower than that found in other studies, such as the publication by Rivera-Izquierdo M et al.

[11], in which the value obtained was 48,7%. This difference can be explained by the lower

average age and number of comorbidities per patient in our study. Age is a well-established

risk factor for hospitalization by SARS–COVID, especially among the elderly population

(> 60 years), with a relative increase in the Odds Ratio for higher ages [11–14]. Among our

patients, the mean age was 44.71, a lower value than that found in studies conducted outside

Brazil, where the elderly population is proportionally more significant. Furthermore, multivar-

iate analysis showed a higher chance of hospitalization for older ages.

According to a meta-analysis published by the European Journal of Epidemiology, although

the mortality rate of infection is higher in the elderly and infirm patients, middle-aged adults

are also at risk: the mortality rate for this group, when infected, is two times greater than the

annualized risk of a fatal automobile accident, and much greater than the risk of death by sea-

sonal flu. Consequently, public health measures should also be targeted at these groups to

reduce the incidence of mortality [15].

Concerning gender, our study showed that greater severity and need for hospitalization or

admission to the ICU were seen in males. A meta-analysis published by Nature evidenced that

although there were no differences between males and females regarding the number of

Table 3. Time of symptoms and prevalence collected on admission to the emergency department.

Duration of symptoms

Days 01 a 04 % 05 a 08 % 09 a 12 % 12+ % DHS %

Cough 108 41.1 70 26.6 8 3 13 4.9 64 24.3

Dyspnoea 44 16.7 16 6.1 2 0.8 1 0.4 200 76

Odynophagia 39 14.8 23 8.7 4 1.5 3 1.1 194 73.8

Productive Sputum 9 3.4 1 0.4 1 0.4 1 0.4 252 95.8

Headache 53 20.3 30 11.5 3 1.1 3 1.1 172 65.9

Fever / Feverish state 97 37 46 17.6 8 3.1 3 1.1 108 41.2

Rhinorrhea 44 16.7 38 14.4 6 2.3 3 1.1 172 65.4

Diarrhea 35 13.3 12 4.6 2 0.8 4 1.5 210 78.9

Total of patients by symptom

Cough 199 75.6 Mean SD Min. Max.

Dyspnoea 63 24 Fever 38.20 0.53 37.3 40

Odynophagia 69 26.1

Productive Sputum 12 4.6

Headache 89 34

Fever / Feverish state 154 58.8

Rhinorrhea 91 34.5

Diarrhea 53 20.2

Asymptomatic 4 1.5

Total analyzed 263

SD = Standard Deviation; DHS = Did not have this symptom

https://doi.org/10.1371/journal.pone.0256331.t003
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confirmed cases, male patients were almost three times more likely to require intensive care or

to die. The explanation for this is multifactorial, involving female estrogen protection and

greater innate and adaptive immune response (higher number of CD4+ T cells and more

robust CD8+ T cell cytotoxic activity, along with a higher production of immunoglobulin by B

cells) [16, 17].

Underlying diseases increase the risk of affection and hospitalization by COVID-19, in

addition to being important indicators of severity. Among them, systemic arterial hyperten-

sion, cardiovascular disease, dyslipidemia, and diabetes mellitus stand out, followed by COPD,

CKD, and immunosuppression (HIV, transplants) [11–13, 18–21]. Hypertension occupies the

most prominent place and has received the most attention in recent studies, with values rang-

ing from 4,5% in non-critically ill individuals [22] up to>50% in hospitalized groups [11, 13].

It is important to highlight that the majority of studies showed a prevalence of hypertension

between 15 to 35%, especially in China [23–29]. In theory, asthmatic patients would be more

susceptible to SARS-CoV-2 infection, but studies have not shown the expected prevalence of

Fig 1. Distribution of comorbidities by area of hospitalization and its prevalence.

https://doi.org/10.1371/journal.pone.0256331.g001
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patients with this condition among patients with COVID-19 [30]. Concerning our patients,

27.1% had SAH, a value similar to those found in Chinese studies. 6% had heart disease, 3%

DM, 2.6% immunosuppression, 1.9% COPD, 1.5% dyslipidemia and 1.1% asthma.

Recent publications show that men (60.3%) and those who had contact with individuals

known to be infected with COVID-19 had a higher risk of testing positive for the disease [12,

13]. Knowing that the main transmission mechanism of SARS-CoV-2 is through infected

respiratory droplets, either by direct or indirect contact with the conjunctival nasal mucosa,

this finding becomes plausible since most infections occur through close contacts, such as talk-

ing to an infected person for 15 minutes, within 2 meters [31]. Our study observed a correla-

tion similar to the one exposed above: 57.9% of the admitted patients were male and 55.2% of

the patients claimed to have had contact with a sick person, with 63.2% of these claiming that

the contact occurred in their workplace.

Regarding race, in a systematic review recently published by The Lancet, black individuals

were twice as likely to be infected with SARS-CoV-2 when compared to white individuals. The

explanation for this finding is multifactorial and mainly includes issues related to lower socio-

economic levels among the black population, such as a higher probability of living in over-

crowded homes and essential employment (less possibility of working from home) [32].

Among our patients, 79.7% of those who required hospitalization were white. This value may

be considered biased since the hospital where the study was conducted is a private institution,

whose access is limited to a population with better socioeconomic conditions, which is mostly

white in the region.

Health professionals have been highly exposed and affected by the disease. Most recent

studies show a higher risk of SARS-CoV-2 infection among healthcare professionals, especially

those on the front lines. Lack of or inadequate use of personal protective equipment (PPE),

contact with colleagues or patients in the early stages of unsuspected infections, with high viral

Fig 2. Distribution of patients according to age, sex, and outcome.

https://doi.org/10.1371/journal.pone.0256331.g002
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loads, are the main causes that lead to increased risk in this population [33, 34]. In China,

3,300 had been infected and, in Italy, 20% tested positive for the disease at the beginning of

March [35]. In our sample, 18.9% of the admitted patients were health professionals. Further-

more, being a healthcare professional did not denote a chance of hospitalization, but patients

who claimed to have had contact with a sick individual, with the health professionals partici-

pating in this group, proved to have a protective factor for hospitalization, which may suggest

the formation of prior immunity, leading to them not requiring more specialized treatment.

However, it is worth remembering that the study was conducted in only one hospital and

there may be limitations in this result.

Important changes related to vital signs have been documented during the admission of

patients infected with COVID-19, such as an increase in baseline temperature as well as heart

and respiratory rates. This assessment is indispensable, since reduced SPO2 and increased

Table 4. Results from ordinal regression of characteristics associated with hospitalization with three levels of response (N = 221).

Variable Odds ratio� p-value� X2�� Probability��

Hospitalization (intercepts)
Discharged | Hospitalization 0.0007

Hospitalization | ICU < .0001

Sex Female Reference

Male 1.85 (0.89–3.77) 0.0982 2.74 0.1

Age (20,30] Reference

(30,40] 1.66 (0.45–6.17) 0.4512 2.73 0.1

(40,50] 3.22 (0.87–11.94) 0.0797 6.27 0.01

(50,60] 2.00 (0.41–9.69) 0.3903 4.19 0.04

(60,70] 5.91 (1.27–27.59) 0.0237 0.39 0.53

(70,100] 35.95 (4.68–276.23) 0.0005 0 0.99

Systemic Arterial Hypertension No Reference

Yes 1.25 (0.46–3.38) 0.6615 1.11 0.29

Diabetes No Reference

Yes 1.60 (0.28–9.19) 0.5979 0.31 0.58

Asthma No Reference

Yes 3.58 (0.29–43.87) 0.3182 0 0.99

Coronary Disease No Reference

Yes 1.34 (0.31–5.84) 0.7003 0.21 0.64

Fever Normal (35.5–37˚C) Reference

Febrile (37–37.5˚C) 1.75 (0.66–4.63) 0.2598 0.66 0.42

Fever (> 37.5˚C) 1.88 (0.62–5.65) 0.2620 1 0.35

Heart Rate 60–100 (Normal) Reference

> 100 (Tachycardia) 1.92 (0.77–4.80) 0.1625 1 0.07

Respiratory Rate 14–20 (Eupnea) Reference

> 20 (Tachypnea) 20.75 (6.94–61.98) < .0001 1 0.37

Patient is a healthcare professional No Reference

Yes 1.83 (0.78–4.30) 0.1682 1 0.4

Paciente had contact with a person with COVID-19 No Reference

Yes 0.33 (0.16–0.67) 0.0022 0.3 0.58

�OR and p-value from ordinal regression analysis.

��X2 and probability from the Brant test.

https://doi.org/10.1371/journal.pone.0256331.t004

PLOS ONE Predictors of gravity risk in patients with COVID-19

PLOS ONE | https://doi.org/10.1371/journal.pone.0256331 August 19, 2021 10 / 15

https://doi.org/10.1371/journal.pone.0256331.t004
https://doi.org/10.1371/journal.pone.0256331


blood pressure, heart rate, and respiratory rate are independent risk factors for mortality in

patients with COVID -19, with emphasis on SPO2 and high blood pressure [36, 37]. A study

published in The Journal of the American Medical Association (JAMA) revealed that at the

time of screening, 30.7% of patients were febrile and 17.3% tachypneic [13]. Our study found

an important agreement: 19.1% febrile and 13.4% tachypneic, with tachypnea being a signifi-

cant parameter to increase the chance of hospitalization.

In a review by Pascarella G et al., the most prevalent symptoms found were fever, which

affected more than 80% of cases, dyspnea, and cough, followed by other symptoms such as rhi-

norrhea, headache, diarrhea, nausea, vomiting, and myalgia [20]. In agreement with this study,

a meta-analysis later published by the Journal of Medical Virology found that fever was the

most common symptom (80.4%), followed by cough (63.1%) [17]. In our sample, the most

common symptoms were similar, but unlike the referred meta-analysis, cough (75.6%) was

more frequent than fever (58.8%) in our study. It is important to advise the patient that when

fluid replacement is performed correctly, fever is usually self-limited and rarely indicates a

serious problem. It is a tool to fight the virus and inhibit its replication [38]. Cough in SARS--

CoV-2 is usually persistent, can be either dry or productive, and has a multifactorial etiology.

The likely mechanisms that cause coughing involve inflammation, epithelial damage, mucoid

impaction, and neuromodulatory changes [39].

To date, there are no medications that have been proven effective in curing COVID-19

[40]. Studies in this direction are being developed, with divergent results. In our study, 28.9%

of patients were using medication at the time of admission. The main type consisted of anti-flu

drugs, such as antihistamines and analgesics (67.5%). Among these medications, Paracetamol

is recommended, due to the lower likelihood of adverse effects [41]. Furthermore, Paracetamol

can help reduce fever, but it is important to note that maintaining a mild fever can be a favor-

able tool in fighting the virus [38]. 32.5% of the patients used Azithromycin and 9.1% Hydro-

xychloroquine. Both have been tested in association in a series of clinical trials, due to a

possible acceleration of the virus eradication process, but more studies are needed [41]. Tests

with isolated Hydroxychloroquine showed apparent efficacy and safety against COVID-19

associated with pneumonia [42]. Another 9.1% of patients used Ivermectin, which has shown

benefits in vitro tests, but not in vivo when it comes to the treatment of COVID-19 [41].

Regarding Ivermectine, while the effectiveness of in vivo response still requires more research,

it is already known that it can have a positive influence in some therapeutic options, such as

reducing side effects related to Hydroxychloroquine use, such as QT prolongation, myopathy,

and neuropathy [43]. Other medications less used at the time of admission were Amoxicillin

+ Clavulanate, Systemic Corticosteroids and Enoxaparin, each corresponding to 3.9%, and

finally, Sulfamethoxazole + Trimethoprim, used by 1 patient (1.3%). These medications are

less common in the literature and also have no evidence of efficacy to date.

Although a cure for COVID-19 has not been discovered so far, some drugs have recently

shown significant results, reducing the chance of greater disease severity. Whatsmore, some

can also be used as prophylactic and adjuvant therapy to COVID-19. Examples of these are

vitamin D, zinc, and probiotics. Vitamin D inhibits the production of pro-inflammatory cyto-

kines and increases those with anti-inflammatory properties. Thus, vitamin D deficiency is

related to a greater intensity of inflammatory response, which increases morbidity and mortal-

ity in Sars-Cov-2 infection [44]. Zinc, in turn, has shown to be effective in reducing suscepti-

bility to pathogens [45]. Probiotics increase immunological activity and help eliminate or

reduce infections related to the respiratory tract, helping to balance the pulmonary microbiota

[46]. Unfortunately, these studies are recent, and questioning the use of vitamin D, zinc, and

probiotics at the time of admission was not part of our study.
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Conclusion

The present study evaluates several epidemiological data referring to COVID-19 infection,

whose knowledge is essential in Brazil, where there is less evidence regarding the infection in

populations from different regions. In addition, data inferences in this study may suggest risk

factors for a greater chance of hospitalization, e.g., characteristics that denote a patient’s sever-

ity of illness.

Thus, it is of utmost importance to carry out more studies of this nature so that it is possible

to assess viral behavior in different places in the world, in order to allow greater knowledge of

the disease and the creation of more effective measures for treatment.
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S, Tahery-Mahmoud A, et al. Sociodemographic, clinical and laboratory factors on admission associ-

ated with COVID-19 mortality in hospitalized patients: A retrospective observational study. PLoS One.

2020; 15(6):e0235107. https://doi.org/10.1371/journal.pone.0235107 PMID: 32584868

12. Jehi L, Ji X, Milinovich A, Erzurum S, Rubin BP, Gordon S, et al. Individualizing Risk Prediction for Posi-

tive Coronavirus Disease 2019 Testing: Results from 11,672 Patients. Chest.; S0012-3692(20)31654-

8. https://doi.org/10.1016/j.chest.2020.05.580 PMID: 32533957

13. Richardson S, Hirsch JS, Narasimhan M, Crawford JM, McGinn T, Davidson KW, et al. Presenting

Characteristics, Comorbidities, and Outcomes Among 5700 Patients Hospitalized With COVID-19 in

the New York City Area. JAMA. 2020; 323(20):2052–2059. https://doi.org/10.1001/jama.2020.6775

PMID: 32320003

14. Ebinger JE, Achamallah N, Ji H, Claggett BL, Sun N, Botting P, et al. Pre-existing traits associated with

Covid-19 illness severity. PLoS One. 2020; 15(7):e0236240. https://doi.org/10.1371/journal.pone.

0236240 PMID: 32702044

15. Levin AT, Hanage WP, Owusu-Boaitey N. et al. Assessing the age specificity of infection fatality rates

for COVID-19: systematic review, meta-analysis, and public policy implications. Eur J Epidemiol 2020;

35:1123–1138. https://doi.org/10.1007/s10654-020-00698-1 PMID: 33289900

16. Peckham H, de Gruijter NM, Raine C et al. Male sex identified by global COVID-19 meta-analysis as a

risk factor for death and ITU admission. Nat Commun 2020; 11: 6317. https://doi.org/10.1038/s41467-

020-19741-6 PMID: 33298944

17. Zhu J, Ji P, Pang J, Zhong Z, Li H, He C, et al. Clinical characteristics of 3062 COVID-19 patients: a

meta-analysis. J Med Virol. 2020; 92(10):1902–1914. https://doi.org/10.1002/jmv.25884 PMID:

32293716

18. Aghagoli G, Gallo Marin B, Soliman LB, Sellke FW. Cardiac involvement in COVID-19 patients: Risk

factors, predictors, and complications: a review. J Card Surg. 2020 Jun; 35(6):1302–1305. https://doi.

org/10.1111/jocs.14538 PMID: 32306491

19. Rodriguez-Morales AJ, Cardona-Ospina JA, Gutiérrez-Ocampo E, Villamizar-Peña R, Holguin-Rivera

Y, Escalera-Antezana JP et al. Clinical, laboratory and imaging features of COVID-19: A systematic

review and meta-analysis. Travel Med Infect Dis. 2020:101623. https://doi.org/10.1016/j.tmaid.2020.

101623 PMID: 32179124

20. Pascarella G, Strumia A, Piliego C, Bruno F, Del Buono R, Costa F, et al. COVID-19 diagnosis and

management: a comprehensive review. J Intern Med. 2020; 288(2):192–206. https://doi.org/10.1111/

joim.13091 PMID: 32348588

21. 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.

202094:91–95. https://doi.org/10.1016/j.ijid.2020.03.017 PMID: 32173574

PLOS ONE Predictors of gravity risk in patients with COVID-19

PLOS ONE | https://doi.org/10.1371/journal.pone.0256331 August 19, 2021 13 / 15

https://doi.org/10.1016/j.ijantimicag.2020.105924
http://www.ncbi.nlm.nih.gov/pubmed/32081636
https://covid19.who.int/
https://covid19.who.int/
https://doi.org/10.1001/jama.2020.5394
http://www.ncbi.nlm.nih.gov/pubmed/32250385
https://covid.saude.gov.br/
http://coronavirus.saude.mg.gov.br/images/boletim/09-setembro/01.09-BoletimEpidemiologico_COVID-19.pdf
http://coronavirus.saude.mg.gov.br/images/boletim/09-setembro/01.09-BoletimEpidemiologico_COVID-19.pdf
https://covid19.pjf.mg.gov.br/arquivos/boletim_0109.pdf
https://covid19.pjf.mg.gov.br/arquivos/boletim_0109.pdf
https://www.R-project.org/
https://CRAN.R-project.org/package=brant
https://doi.org/10.1371/journal.pone.0235107
http://www.ncbi.nlm.nih.gov/pubmed/32584868
https://doi.org/10.1016/j.chest.2020.05.580
http://www.ncbi.nlm.nih.gov/pubmed/32533957
https://doi.org/10.1001/jama.2020.6775
http://www.ncbi.nlm.nih.gov/pubmed/32320003
https://doi.org/10.1371/journal.pone.0236240
https://doi.org/10.1371/journal.pone.0236240
http://www.ncbi.nlm.nih.gov/pubmed/32702044
https://doi.org/10.1007/s10654-020-00698-1
http://www.ncbi.nlm.nih.gov/pubmed/33289900
https://doi.org/10.1038/s41467-020-19741-6
https://doi.org/10.1038/s41467-020-19741-6
http://www.ncbi.nlm.nih.gov/pubmed/33298944
https://doi.org/10.1002/jmv.25884
http://www.ncbi.nlm.nih.gov/pubmed/32293716
https://doi.org/10.1111/jocs.14538
https://doi.org/10.1111/jocs.14538
http://www.ncbi.nlm.nih.gov/pubmed/32306491
https://doi.org/10.1016/j.tmaid.2020.101623
https://doi.org/10.1016/j.tmaid.2020.101623
http://www.ncbi.nlm.nih.gov/pubmed/32179124
https://doi.org/10.1111/joim.13091
https://doi.org/10.1111/joim.13091
http://www.ncbi.nlm.nih.gov/pubmed/32348588
https://doi.org/10.1016/j.ijid.2020.03.017
http://www.ncbi.nlm.nih.gov/pubmed/32173574
https://doi.org/10.1371/journal.pone.0256331


22. Wang X, Fang J, Zhu Y, Chen L, Ding F, Zhou R, et al. Clinical characteristics of non-critically ill patients

with novel coronavirus infection (COVID-19) in a Fangcang Hospital. Clin Microbiol Infect. 2020; 26

(8):1063–1068. https://doi.org/10.1016/j.cmi.2020.03.032 PMID: 32251842

23. Guan WJ, Liang WH, Zhao Y, Liang WHR, Chen ZS, Li YM et al. China Medical Treatment Expert

Group for Covid-19. Comorbidity and its impact on 1590 patients with Covid-19 in China: a nationwide

analysis. Eur Respir. J 2020; 55(5): 2000547.

24. 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; 382:1708–1720.

25. Lian J, Jin X, Hao S, et al. Analysis of epidemiological and clinical features in older patients with corona-

virus disease 2019 (COVID-19) outside wuhan. Clin Infect Dis. 2020; 71(15):740–747. https://doi.org/

10.1093/cid/ciaa242 PMID: 32211844

26. Feng Y, Ling Y, Bai T, Xie Y, Huang J, Li J et al. COVID-19 with different severity: a multi-center study

of clinical features. Am J Respir Crit Care Med. 2020; 201(11):1380–1388. https://doi.org/10.1164/

rccm.202002-0445OC PMID: 32275452

27. Shi S, Qin M, Shen B, Cai Y, Liu T, Yang F et al. Association of cardiac injury with mortality in hospital-

ized patients with COVID-19 in Wuhan, China, JAMA Cardiol 2020; 5(7):802–810. https://doi.org/10.

1001/jamacardio.2020.0950 PMID: 32211816

28. Chen T, Wu D, Chen H, Yan W, Yang D, Chen G et al. Clinical characteristics of 113 deceased patients

with coronavirus disease 2019: retrospective study. BMJ 2020; 368:m1091. https://doi.org/10.1136/

bmj.m1091 PMID: 32217556

29. 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; 180(7):934–943. https://doi.org/10.1001/jamainternmed.2020.0994 PMID: 32167524

30. Liu S, Zhi Y, Ying S. COVID-19 and Asthma: Reflection During the Pandemic. Clin Rev Allergy Immu-

nol. 2020; 59(1):78–88. https://doi.org/10.1007/s12016-020-08797-3 PMID: 32468411

31. Muge Cevik, Krutika Kuppalli, Jason Kindrachuk, Malik Peiris. Virology, transmission, and pathogenesis

of SARS-CoV-2 BMJ 2020; 371:m3862. https://doi.org/10.1136/bmj.m3862 PMID: 33097561

32. Sze S, Pan D, Nevill CR, Gray LJ, Martin CA, Nazareth J et al. Ethnicity and clinical outcomes in

COVID-19: A systematic review and meta-analysis. E Clinical Medicine. 2020; 29:100630.

33. Ulf Karlsson, Fraenkel Carl-Johan. Covid-19: risks to healthcare workers and their families BMJ 2020;

371:m3944 https://doi.org/10.1136/bmj.m3944 PMID: 33115772

34. Nguyen LH, Drew DA, Joshi AD, Guo CG, Ma W, Mehta RS et al. Risk of COVID-19 among frontline

healthcare workers and the general community: a prospective cohort study. 2020 May

25;2020.04.29.20084111 https://doi.org/10.1101/2020.04.29.20084111 PMID: 32511531

35. Lancet The. COVID-19: protecting health-care workers. Lancet. 2020 Mar 21; 395(10228):922.

36. Rechtman E., Curtin P., Navarro E. et al. Vital signs assessed in initial clinical encounters predict

COVID-19 mortality in an NYC hospital system. Sci Rep 2020; 10:21545. https://doi.org/10.1038/

s41598-020-78392-1 PMID: 33298991

37. Du M, Zhao J, Yin X, Zhang N, Zheng G. The impact of vital signs on the death of patients with new

coronavirus pneumonia: A systematic review and meta-analysis. medRxiv; 2020.

38. Galdiero M, Napoli C. COVID-19: Do not be phobic from fever. J Infect Public Health. 2020; 13(7):938

https://doi.org/10.1016/j.jiph.2020.06.003 PMID: 32534947

39. Bajwah S, Wilcock A, Towers R, et al. Managing the supportive care needs of those affected by COVID-

19. Eur Respir J 2020; 55: 2000815 https://doi.org/10.1183/13993003.00815-2020 PMID: 32269090

40. Triggle CR, Bansal D, Farag EABA, Ding H, Sultan AA. COVID-19: Learning from Lessons To Guide

Treatment and Prevention Interventions. mSphere. 2020; 5(3):e00317–20. https://doi.org/10.1128/

mSphere.00317-20 PMID: 32404514

41. Vijayvargiya P, Esquer Garrigos Z, Castillo Almeida NE, Gurram PR, Stevens RW, Razonable RR.

Treatment Considerations for COVID-19: A Critical Review of the Evidence (or Lack Thereof). Mayo

Clin Proc. 2020; 95(7):1454–1466. PMID: 32561148

42. Gao J, Tian Z, Yang X. Breakthrough: Chloroquine phosphate has shown apparent efficacy in treatment

of COVID-19 associated pneumonia in clinical studies. Biosci Trends. 2020; 14(1):72–73. https://doi.

org/10.5582/bst.2020.01047 PMID: 32074550

43. Gupta D, Sahoo AK, Singh A. Ivermectin: potential candidate for the treatment of Covid 19. Braz J Infect

Dis. 2020; 24(4):369–371. https://doi.org/10.1016/j.bjid.2020.06.002 PMID: 32615072

44. Jain A., Chaurasia R., Sengar N.S. et al. Analysis of vitamin D level among asymptomatic and critically

ill COVID-19 patients and its correlation with inflammatory markers. Sci Rep 2020; 10:20191. https://

doi.org/10.1038/s41598-020-77093-z PMID: 33214648

PLOS ONE Predictors of gravity risk in patients with COVID-19

PLOS ONE | https://doi.org/10.1371/journal.pone.0256331 August 19, 2021 14 / 15

https://doi.org/10.1016/j.cmi.2020.03.032
http://www.ncbi.nlm.nih.gov/pubmed/32251842
https://doi.org/10.1093/cid/ciaa242
https://doi.org/10.1093/cid/ciaa242
http://www.ncbi.nlm.nih.gov/pubmed/32211844
https://doi.org/10.1164/rccm.202002-0445OC
https://doi.org/10.1164/rccm.202002-0445OC
http://www.ncbi.nlm.nih.gov/pubmed/32275452
https://doi.org/10.1001/jamacardio.2020.0950
https://doi.org/10.1001/jamacardio.2020.0950
http://www.ncbi.nlm.nih.gov/pubmed/32211816
https://doi.org/10.1136/bmj.m1091
https://doi.org/10.1136/bmj.m1091
http://www.ncbi.nlm.nih.gov/pubmed/32217556
https://doi.org/10.1001/jamainternmed.2020.0994
http://www.ncbi.nlm.nih.gov/pubmed/32167524
https://doi.org/10.1007/s12016-020-08797-3
http://www.ncbi.nlm.nih.gov/pubmed/32468411
https://doi.org/10.1136/bmj.m3862
http://www.ncbi.nlm.nih.gov/pubmed/33097561
https://doi.org/10.1136/bmj.m3944
http://www.ncbi.nlm.nih.gov/pubmed/33115772
https://doi.org/10.1101/2020.04.29.20084111
http://www.ncbi.nlm.nih.gov/pubmed/32511531
https://doi.org/10.1038/s41598-020-78392-1
https://doi.org/10.1038/s41598-020-78392-1
http://www.ncbi.nlm.nih.gov/pubmed/33298991
https://doi.org/10.1016/j.jiph.2020.06.003
http://www.ncbi.nlm.nih.gov/pubmed/32534947
https://doi.org/10.1183/13993003.00815-2020
http://www.ncbi.nlm.nih.gov/pubmed/32269090
https://doi.org/10.1128/mSphere.00317-20
https://doi.org/10.1128/mSphere.00317-20
http://www.ncbi.nlm.nih.gov/pubmed/32404514
http://www.ncbi.nlm.nih.gov/pubmed/32561148
https://doi.org/10.5582/bst.2020.01047
https://doi.org/10.5582/bst.2020.01047
http://www.ncbi.nlm.nih.gov/pubmed/32074550
https://doi.org/10.1016/j.bjid.2020.06.002
http://www.ncbi.nlm.nih.gov/pubmed/32615072
https://doi.org/10.1038/s41598-020-77093-z
https://doi.org/10.1038/s41598-020-77093-z
http://www.ncbi.nlm.nih.gov/pubmed/33214648
https://doi.org/10.1371/journal.pone.0256331


45. Joachimiak MP. Zinc against COVID-19? Symptom surveillance and deficiency risk groups. PLoS Negl

Trop Dis. 2021; 15(1):e0008895. https://doi.org/10.1371/journal.pntd.0008895 PMID: 33395417

46. Olaimat A.N., Aolymat I., Al-Holy M. et al. The potential application of probiotics and prebiotics for the

prevention and treatment of COVID-19. npj Sci Food 2020; 4:17. https://doi.org/10.1038/s41538-020-

00078-9 PMID: 33083549

PLOS ONE Predictors of gravity risk in patients with COVID-19

PLOS ONE | https://doi.org/10.1371/journal.pone.0256331 August 19, 2021 15 / 15

https://doi.org/10.1371/journal.pntd.0008895
http://www.ncbi.nlm.nih.gov/pubmed/33395417
https://doi.org/10.1038/s41538-020-00078-9
https://doi.org/10.1038/s41538-020-00078-9
http://www.ncbi.nlm.nih.gov/pubmed/33083549
https://doi.org/10.1371/journal.pone.0256331

