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ABSTRACT

In late December 2019, in Wuhan 2019, in Wuhan, China, a cluster of new cases of
coronavirus emerged which capable of producing severe Acute Respiratory Syndrome
(SARS), The World Health Organization (WHO) declared it worldwide public health
emergency. The airway tropism was presumed to be due to the expression of
angiotensin-converting enzyme 2 (ACEZ2). In the North region of Brazil, to date, the
state of Amazonas had 26 confirmed cases; Acre 11 cases; Para 04; Rondonia 03;
Roraima and Tocantins 02 cases; and Amapa only 01 confirmed cases. We have
guantified and analyzed suspected and confirmed cases of COVID-19 in Macapa,
Amapa, Amazonia, which is the first case reports of this region, Brazil. This is an
observational, retrospective and quantitative study, referring to the profile of the 108
first suspected cases notified in Macapéa, between March 13, 2020, and March 21,
2020, and we attempted to the extrapolate of the incidence of COVID-19 in the 26
Brazilian capitals and Brasilia, Federal District, between February 26, 2020, and March
26, 2020. The studies carried out may reveal a pattern of spread of the virus in the
community, which warrants the planning and implementation of more effective control

strategies and epidemiological surveillance measures.

Keywords: COVID 19, ACE2, coronavirus, pandemic.

INTRODUCTION

In late December of 2019 the end of 2019, in Wuhan, China, new cases of Coronavirus
emerged, capable of producing severe Acute Respiratory Syndrome (SARS), which
was declared by the World Health Organization (WHQO) as a global public health
emergency. This virus, called SARS-CoV-2, produces a disease classified as COVID-
19 (ICD-10-B34.2) (BRASIL, 2020a; WHO, 2020a; MCINTOSH, 2020). SARS-CoV-2
belongs to the betaCovs genus, of the subfamily Orthocoronavirinae, of the
Coronaviridae family. It is an enveloped virus (a double lipid membrane with proteins
inserted in it) with a single strand of RNA, which has the shape of a crown, due to the
spiked glycoproteins present in its envelope. (CASCELLA, et al., 2020; VELAVAN et
al., 2020).
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The most common, but nonspecific, symptoms related to infection with this virus are:
fever (83.0% -99.0%), dry cough (59.4% -82.0%), dyspnea (55.0%), fatigue (38.1%),
sore throat (13.9%) and headache (13.6%) and diarrhea (3.7%) (BRASIL, 2020a; LI et
al., 2020; WHO, 2020a). These symptoms can appear, in line with the virus incubation
time, on average, 5 to 6 days after infection (WHO, 2020a; ROTHAN et al., 2020).

Airway tropism can be attributed to the expression of angiotensin-converting enzyme
2 (ACE2) in the lung parenchyma, in the epithelium of human airways and in the
vascular endothelium. ACE2 is one of the main mediators of virus entry into human
host cells, acting as a receptor for pathogen entry. However, this mechanism is not
sufficient to explain the affection of human cell lines, which did not express ACE2, but
were infected (LI et al., 2020; LI et al., 2003; ROTHAN et al., 2020).

A characteristic of SARS-CoV-2, which contributed to it becoming a worldwide public
health problem, is its high rate / potential of transmission, which occurs through fomites
(contaminated inanimate materials that serve as vehicles for transmission) and
respiratory droplets from coughing and / or sneezing (aerosol transmission). The
degree of transmission is dependent upon the level of aerosolized viral load which is
estimated to be 3 hours. The oral-fecal route does not seem to be effective, although
viable viruses have been found in some cases (CASCELLA, et al., 2020;
DOREMALEN et al., 2020; WHO, 2020a). SARS-Cov-2 is third global public health
threat following SARS and MERS (NASSIRI, 2020).

According to the Public Health Emergency Operations Center (COE-nCoV) the basic
preventive measures are: frequent hand washing using soap and water (for at least 20
seconds); alternatively the use of 70% alcohol or an alcohol-based disinfectant; avoid
touching the face, eyes and mouth with unwashed hands; cover mouth and nose with
a tissue when sneezing or coughing (and then discard the tissue); clean objects and
surfaces touched frequently (door handles, cellphones, remote controls); avoid contact
with sick people (isolation); and stay at home if you are showing symptoms, even if
you have a common flu (BRASIL, 2020b).
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To initiate COVID pneumonia treatment (2019-nCoV), it is dependent on the early
recognition of the signs, monitored continuously, considering the clinical
manifestations and the general characteristics of the infection. To this end, the Ministry
of Health of Brazil created a treatment protocol (BRASIL, 2020b; BRASIL, 2020c).

The high rate transmission factor, combined with the current lack of targeted antiviral
therapies of a specific drug for treatment (BRASIL, 2020c), led to the 55,924 cases of
COVID-19 confirmed in China, until February 20, 2020 (WHO, 2020b). The fatality,
from 44,672 (79.9%) varies according to the age, being 0.2% in patients aged 10-39
years and reaching 8.0% in patients aged 70-79 years and 14.8% in patients aged =80
years, the most vulnerable group. The variation in fatality rate can be justified by the
associated risk factors, such as previous history of cardiovascular diseases, diabetes,
hypertension, chronic respiratory disease and cancer. (GALLASCH et al.,, 2020;
ZHANG, Y. et al, 2020; WHO, 2020a). In Italy, the second most affected country, until
March 20, 2020, 47,021 cases of COVID-19 were confirmed, with 4,032 deaths,
resulting in an overall fatality of 8.6% (WHO, 2020b).

In Brazil, the first case of COVID-19 was confirmed on February 26, 2020 (WHO,
2020c) and until March 22, 2020, 1,546 cases and 25 deaths were confirmed (22 in
the state of Sdo Paulo and 03 in the state of Rio de Janeiro) by COVID-19. Of this total,
926 (59.9%) were registered in the Southeast region; 231 (14.9%) in the Northeast
region; 179 (11.6%) in the South region; 161 (10.4%) in the Midwest region; and 49
(3.2%) in the North of the country (BRASIL, 2020d).

In the North region to date, the state of Amazonas had 26 confirmed cases; Acre 11
cases; Para 04; Rondénia 03; Roraima and Tocantins 02 cases; and Amapa only 01
confirmed cases (BRASIL, 2020d).

Considering the exponential increase of COVID-19 cases and the establishment
Brazilian public health challenges, epidemiologic studies that measures the
specificities of the population involved and analyzes the influence of social factors on
virus transmissibility rate, are of extreme importance and a sanitary necessity
(LIPSITCH et al., 2020).
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AIM

Quantification and analysis of the first suspected index case and subsequent case
conformations of COVID-19 in Macapa, Amapa, Amazonia, Brazil.

Analyze the incidence of confirmed cases of COVID-19 in capitals located in Brazilian
Legal Amazon in comparison with the others national capitals and correlate with
socioeconomic, sociodemographic and health indicators.

MATERIALS AND METHODS

STUDY PERIODS

This is an observational, retrospective and quantitative study. This study has two time
periods. One of them, regarding the profile of the first 108 suspected cases of
notification in Macapa, with a limit of March 13, 2020, data from the notification of the
first suspected case in Brazil (WHO, 2020c) and March 21, 2020, due to Ordinance n°
454, from the Ministry of Health (MS), which registered the state of community
transmission in Brazil (BRASIL, 2020e). It should be noted that cases notified until
March 21 may have their verification / release a few days after notification, due or due

to laboratory analysis.

The second time phase of this study refers to the extrapolation and calculation of the
incidence of COVID-19 in the 26 Brazilian capitals and Brasilia, Distrito Federal, is
limited between February 26, 2020, date of the first confirmed case in Brazil (WHO,

2020c), and March 26, 2020, one month after confirmation of the first case.

DATA, VARIABLES AND CALCULATION METHODS

This study used two types of secondary data. One of them, referring to the profile of
the first 108 suspected cases in Macapa, was the database and aggregated
information developed by the Health Secretariat of the Municipality of Macapa, Amapa,

Brazil.
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The population data, by range, of the municipality of Macapa, were estimated from the
Continuous National Household Sample Survey 2016-2018 (BRASIL, 2018a), with
reference to the population of Macapéa in 2019 (BRASIL, 2020f). These population data
were used in the calculation of the Suspected Cases Coefficient (CCS) by age group,

regardless of sex, which was calculated according to the formula:

: Number of suspactad cases in a given age group x 100,000
Coefficient (CCS) = 2 given age group * 100,

Estimated quantitative population of referred age group

The numbers of confirmed cases of COVID-19, used to calculate the incidences (per
100,000 people) in Brazilian capitals, until March 26, 2020, were extracted from the
Coronavirus Map (2020), which provides official and updated aggregated data,
provided by the State Health Secretariats, from all Brazilian municipalities with
confirmed cases. Population data, used in the calculation of incidences, were extracted
from IBGE - Cities and States (BRASIL, 2020f). The incidence calculation method was:

Number of confirmed cases 1na given capitalx 100,000

Incidence = — - — -
Quantitative population of referred capital , in 2019

The socioeconomic indicators of the Human Development Index (HDI) and percentage
of poor people were extracted from the Atlas Brasil platform (2020). The numbers of
health facilities (reference period: October 2015) were extracted from the Ministry of
Health (MS) DATASUS platform (BRASIL, 2020g). The demographic density (DD) was
calculated using recent information, since the last official is from the 2010 IBGE
Census. Thus, the data of the territorial area of the capital (reference year: 2018) and
the population of the capital (reference year: 2019) were used to calculate the
demographic density (DD = population of the capital in 2019 / area of the capital in

square kilometers in 2018).
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DATA INCLUSION AND EXCLUSION CRITERIA

For the analysis of the sex of the first 108 records, all suspected cases were included
(n = 108); from the time between the first sign / symptom and the notification of the
case, eight cases were excluded, five male and three female (n = 100); age, country
of residence, number of signs and symptoms, and previous morbidities were excluded
in only one case, female (n = 107). As for the trip outside Brazil and contact with a
suspected or confirmed case, three cases were excluded, all female (n = 105); as for
the reporting health unit, 12 cases were excluded (n = 96); regarding occupation, 3
cases were excluded (n = 105). All exclusions were due to the lack of information

(“ignored”). The outliers were not excluded from the analysis.

In the analysis of incidences and correlations, all 26 capitals of the Brazilian Federative
Units and Brasilia, the federal capital, were included. The capitals were divided into
two groups, one of which was composed of Brazilian capitals located in the Brazilian
Legal Amazon region (Belém, Boa Vista, Cuiaba, Macapa, Manaus, Palmas, Porto
Velho, Rio Branco and Séo Luis) (BRASIL, 2014) and the other for the remaining 17
capitals plus the federal capital. For the calculation of the incidence, the total number
of confirmed cases until 21:00 and 06 minutes of March 26, 2020 was included.

Outliers were not excluded from the analysis.

STATISTICAL ANALYSIS

Data were organized, tabulated and analyzed using Microsoft Excel® 2016 software,
OriginPro® software version 8.0724 and Statistical Package for the Social Sciences®
software version 20.0. It should be noted that the OriginPro® software used did not

accept the insertion, in the graphics, of the acute accent.

The distribution of data, when relevant, was tested using the Kolmogorov-Smirnov and
Shapiro-Wilk tests. The test was chosen according to the sample size (TORMAN et
al., 2012). The homogeneity of variance, when relevant, was tested using the Levene
test based on the average (LEVIN et al., 2018).
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For the statistical analyzes of the first 108 suspected cases it was used the student’s t
test for mean difference of independent samples or U of Mann-Whitney for difference
do median. Variables that didn’t have the hypothesis of rejected normal distribution
and that showed homogeneity of variance were tested with the t test, whereas
variables that didn’t meet these requirements were tested with the Mann-Whitney U
test (TORMAN et al., 2012). It was analyzed, comparing the sexes, the significant
existence of difference in mean or median of age (in years), the interval of days
between the first sign / symptom until the notification date of the suspected case and
the quantity of signs / symptoms presented. The level of significance was p-value <
0.05.

The analysis of difference of incidence between the capitals located in the region of
the Brazilian Legal Amazon (n=9) and the other Brazilian capitals (n=18) was done
without taking into account the hypothesis of normal distribution, due to the sample
size being less than 10. Thus, we proceeded to the non-parametric analysis
alternative, Mann-Whitney U test. The level of significance was p-value < 0.05. (LEVIN,
et al., 2018; TORMAN et al., 2012)

The hypothesis of normal distribution was not rejected for the variables: Incidence of
Brazilian capitals, Human Development Index (HDI) of Brazilian capitals, Percentages
of poor people in Brazilian capitals and Number of health facilities in Brazilian capitals.
Thus, the Pearson correlation test (bivariate) was continued. Correlation directions
(positive or negative) and intensity of the Pearson correlation coefficient (r) were
observed. The intensity (strong, moderate, weak or nonexistent) is assessed according
to the r value (LEVIN et al., 2018). The level of significance adopted was p-value <
0.05.

Descriptive statistics were calculated for: average (x), standard deviation (SD),

median, minimum and maximum.
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LIMITATIONS

Among the limitations of this study are the cases that should not be reported as
suspected by the guidelines of the MS (BRASIL, 2020h) but are part of the sample
studied. There was also the absence of some information in the database (like
occupation, date of notification and first sign/symptom and notifying health
establishment), probably due to incorrect or incomplete filling of the notification form.

ETHICAL ASPECTS

The study used aggregate secondary data, that doesn’t allow the individual
identification, available in the database of the Municipal Health Secretariat of Macapa,
Amapa, Amazonia, Brazil, after institutional consent; in addition to information
available at free access electronic addresses. This research followed the criteria of
Resolution number 466 of 2012 and number 510 of 2016, of the Brazilian National
Council for Ethics in Research (CONEP).

RESULTS

ANALYSIS OF THE FIRST 108 SUSPECTED CASES IN MACAPA

Of 108 suspected cases analyzed in this study, confirmed by molecular RT PCR, which
was reported between March 13, 2020 and March 21, 2020, three (2.78%) were
confirmed with COVID-19. Being all Brazilian, two cases were female (66.66%) and
one male (33.33%). The average age of the three cases was 36.3 years. The three
(100.0%) had fever, headache, runny nose. Two (66.66%) cases presented with
cough, sputum production and difficulty breathing. All three made a trip outside Brazil
in the 14 days prior to the notification date. The average time, of the three confirmed

cases, between the date of first sign / symptom and the date of notification, was 3 days.

The profile of the total number of Brazilian suspected cases analyzed (n = 107,
99.07%), were as follow: female (n = 59; 54.62%), aged 30-39 years (n = 29; 27, 1%),
with no previous morbidities (n = 78; 72.22%) (Table 1 and Table 2 respectively). The
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average general age (including both sexes), in years, was x = 34.2 + 14.9, with a
median of 34 years. There was no significant difference in mean between genders (t=
0.331; p = 0.742) (Table 03).

Table 1 Frequency and percentage, by sex and age group, of the suspected cases of
COVID-19

Age group Male Female Total *Estimated **Coefficient
(vears) n (%) n (%) n % population  (per 100,000 people)
0-19 7 (54%) 6 (46%) 13 12.1% 174,395 7.45
20-29 11 (41%) 16 (59%) 27 25.2% 90,708 29,77
30-39 17 (59%) 12 (41%) 29 27.1% 74,386 38,99
40 - 49 7 (30%) 16 (70%) 23 21.5% 73,120 31,46
50-59 4 (40%) 6 (60%) 10 9.3% 42,460 23,55

=260 3 (60%) 2 (40%) 5 4.7% 48258 10.36
Total 46 (45%) 57 (55%) 107=== 100,00% 503,327 21,26

*Estimated population by age group, sex independent, for the municipality of Macapd; **Coefficient (CCS) = Total n x 100,000 /
Estimated population by age group; ***One female case had the item "Age" ignored.

Table 2 Frequency and percentage of previous morbidity of analyzed suspected cases
of COVID-19. Macapa, Amapa, 13 to 21 March of 2020.

. L. Male Female Total
Previous morbidity
n % n % n %

Cardiovascular disease, 5 3846% 8 61.54% 13 100.0%
including hypertension
Chronic lung disease 3 50.0% 3 50.0% 6 100.0%
Diabetes 3 60.0% 2 40.0% 5 100.0%
Liver Disease 0 0.0% 1 100.0% 1 100.0%
Neoplasm 1 100.0% 0 0.0% 1 100.0%
Immunodeficiency 1 100.0% 0 0.0% 1 100.0%
Chronic neurologic disease 1 100.0% 0 0.0% 1 100.0%
Liver disease and
neuromuscular disease and 0 0.0% 1 100.0% 1 100.0%
diabetes
Ei‘:ggilseasc and kidney 1 100.0% 0 0.0% 1 100.0%

Total 15 50.0% 15 50.0% 30 100.0%
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Table 3 Results of statistic test of analyzed suspected cases of COVID-19. Macap4,
Amapa4, 13 to 21 March, 2020.

Sex Statistic test p-value
N 1 L U Mann-
. Male Female _nomma EVENE ¢ Student i
Variable . . ] ~ Distribution p-  test p- value Whitney
MeantSD Median Max./Min. Mean+SD Median Max./Min. value (MJF.)  value p p-value

Age (in years) 33.6=15.0 34.0 67/0.4 34.6+14.9 355 78/1 0.64/0.51 0.809 0.741

Quantitative of

signs/symptons 5.8£2.7 5.0 12/1 6.6:4.0 5.0 20/1 0.44/0.053 0.037 - 0.488
showed

Range of days:

10

. . 34226 3.0 1470 3.5£3.0 3.0 14/0 0.00/0.004 0.298 0.941
sign/symptonuntil

notification date

SD: Standard Deviation; Max.: Maximum; Min.: Minimum; M.: Male; F.: Female.

The CCS calculation, through population by age group in the municipality of Macapa,
showed that the age group of 30-39 years had the highest CCS, which was 38.99
suspected cases per 100,000 people of that age group. Regardless of age, 21.26
cases per 100,000 people were reported (Table 01).

The most frequent signs and symptoms among the suspected cases analyzed, were
cough, fever, runny nose, sore throat, headache, shortness of breath, muscle
weakness (adynamia), dyspnea, tachypnea and myalgia. Of the pool of this study,
82.2% of patients had cough, 68.2% fever, 58.9% runny nose, sore throat (57.0%),
headache (56.1%), difficulty breathing (53.3%), adynamia (36.4%), dyspnea /
tachypnea (30.8%) and myalgia (27.1%). From this study, the most common symptom
reported was cough. The difference in frequency and percentage between genders

can be seen in Graph A and Graph B (Figure 1).
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Figure 1 Frequency and percentage of signs and symptoms showed by analyzed
suspected cases of COVID-19, by sex and general. Macap4, 13 to 21 March of 2020.
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The average number of signs and symptoms per suspected case analyzed, was x =
6.3 £ 3.5. There was no statistically significant difference between the genders,
between the quantitative averages of signs and symptoms presented (U = 1,311; p =
0.488 The time, in days, between the date of the first sign and symptom and the date
of notification of the suspected case was x = 3.4 + 2.8, with an average of 3 days.
There was no significant difference between the gender’s averages in this time interval
(U=1,221.5; p = 0.941) (Table 03).

Only 30 individuals (28.04%), among the suspected cases analyzed, had previous

morbidities, of the 107 cases analyzed in this regard. The most frequent morbidity was
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"cardiovascular disease, including hypertension" (n = 13; 43.33%), followed by
"chronic lung disease" (n = 6; 20.00%) and "diabetes" (n = 5; 16.66%) (Table 02).

Healthcare professionals in our study were most frequently exposed (n = 9; 8.57%).
However, 88 (83.81%) cases, out of the 105 analyzed in this item, being referred to as

“other”. Approximately 81.5% of cases were reported by public health department.

Among the 108 suspected cases, 18 people (16.16%) made a trip outside Brazil, 16
(14.81%) had contact with a suspected or confirmed case of COVID-19 and only 7
(6.5%) were exposed those two conditions. These two conditions were ignored in only
three of the 108 cases.

ANALYSIS OF THE INCIDENCE OF CONFIRMED CASES OF COVID-
19 IN MACAPA AND OTHER CAPITALS

The incidence of confirmed cases of COVID-19 in Macap4, until on March 26, 2020,
one month after the first confirmed case in Brazil, was 0.377 cases per 100,000 people.
Macapa had the lowest incidence among Brazilian capitals. The average incidence in
national capitals was x = 2.94 + 2.19 and a median of 2.31. The national capital with
the highest incidence was Fortaleza, capital of Ceara, with 8.32 cases per 100,000

people (Figure 02).
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Figure 02 Boxplot graph that represents the incidence of COVID-19 in Brazilian
capitals, by studied group. Brazilian capitals, Brazil, from February 26, 2020 to March

26, 2020. (*"outlier", represents the capital Rio Branco, Acre).
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The average incidence of the capitals located in the Brazilian Legal Amazon was x =
1.86 + 1.70 and a median of 0.98. The capital located in this region, with the highest
incidence, was Rio Branco, capital of Acre, with 5.65 cases per 100,000 people (Figure
02). There was a significant difference between the mean incidences of the capitals of
the Legal Amazon (n = 9; x = 1.86 + 1.70; median=0,98) and the incidences of the
other national capitals (n = 18; x = 3.48 + 2, 24; median= 3,12) (U = 41.5; p = 0.041).

The incidences in the capitals showed a positive and significant correlation with the
demographic density (DD) of the capitals (r = 0.416; p = 0.031), the number of health
facilities by capital (r = 0.539; p = 0.004) and with the Human Development Index (HDI)
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of the capitals (r = 0.436; p = 0.023). A negative and significant correlation emerged

with the percentage of poor people by capital (r = -0.409; p = 0.034) (Figure 03).

Figure 03 Graphs of Pearson's correlation between incidence and: demographic

density; the number of health facilities, the Human Development Index and the

percentage of poor people. (MCP: Macapa; r. Pearson's correlation coefficient).
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DISCUSSION

The percentage of confirmed cases (n = 3; 2.78%), among the pool of 108 reported as
suspected in the municipality of Macap4a, was higher when compared to other states,
such as Mato Grosso and Minas Gerais, which, until March 20, 2020, had confirmed,
respectively, 1 (0.81%) case of 123 notified and 38 (0.92%) cases of 4,122 (SESAMT,
2020; SESAMG, 2020a). The epidemiological profile of the three cases confirmed with
COVID-19 analyzed in the present study is similar to the profile of the first four
confirmed cases in Minas Gerais, regarding the predominance of the female sex and
history of travel abroad in all cases, but there is a difference of approximately 10.5
years on average (SESAMG, 2020b). The average number of days between the first
sign and symptom and the notification date of the three confirmed cases was less than
one the general average. This reduces the time until diagnosis and treatment. It also
reduces the time that the infected patient remains in contact with other people with the
possibility of contact and contagion (WHO, 2020a; ZHANG et al., 2020).

The predominance of females (n = 59; 54.62%) in the pool of 108 suspected cases by
clinical diagnose of Macapéa analyzed in this study, corroborates with the profile of
suspected cases reported by SESAMG (2020c) on March 3, 2020 (56.0 % female),
with the profile of suspicious cases reported by SESAMA (2020) on March 19, 2020
(62.1% female) and diverges just a little from the profile of the cases in Brazil, reported
by the Ministry of Health (MS) on February 10, 2020 (53% male) (BRASIL, 2020b).
This predominance can be justified by the slight percentage of women, compared to
men, in Macapa (BRASIL, 2018b) and by women being the main public of health
services in Brazil (LEVORATO et al., 2014).

The general (male + female) average age of the suspects in the present study, x =
34.2 £ 14.9 (median = 34 years), is close to the profile in Minas Gerais, 33 years
(SESAMG, 2020c). In the State of Ceara, until March 19, 2020, 42.7% of the suspects
were female between the ages of 20 and 49 (SESACE, 2020). The similarity between

the average age of the sexes was expected, based on the study by ZHANG et al.,
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(2020), which described a ratio of 0.99 male / 1.0 female and a predominance of 89.8%
in the age group of 30-79 years of cases in Wuhan, China.

The age groups, regardless of sex, with the highest number of suspected cases
reported in the present study was 30-39 years, with 27.1% of cases, very close to the
percentage of 20-29 (25.2%). However, even though they had very close percentage,
their age groups were distant from each other. Similar and equally balanced
percentages for suspected cases were also described in the Epidemiological Report,
of March 19, 2020, of the State of Rio Grande do Sul (SESARS, 2020). This similarity
between the simple percentage of the age groups of suspected cases can be explained
by the percentage distribution of the population, by age group, from Macapa (20-29 =
18.2%; 30-39 = 14.5%) and the State of Rio Grande do Sul (20-29 = 14.0%; 30-39 =
14.6%) (BRASIL, 2018a). And also due to the fact that people in the age range
between 26 and 49 years, which include the two age groups 20-29 and 30-39, are the
ones who most seek health services in Brazil (LEVORATO et al., 2014).

When analyzing the coefficient of suspected cases of these two age groups, 38.99 (30-
39 years) and 29.77 (20-29 years) cases per 100,000 people, calculated in this study,
it's possible to notice that the number of notifications per 100,000 people is 31.0%
higher in the 30-39 age group compared to the 20-29 age group. This predominance
of the 30-39 years range can be explained because this age group is included in the
age range that most seek health services in Brazil (26-49 years), and also the possible
relationship between the demand for health services and greater economic laboral
productivity. In the State of Amap4, the most productive age group with the largest
number of workers (formal employment), 41,365 (31.3%), is 30-39 years (BRASIL,
2018b; LEVORATO et al., 2014). The health demand and access it’s also influenced
by income. People with better economic status seek and have better access to health
services. In Brazil, the economic status of people with 30 years or older its substantially
better when compared to younger age groups (BRASIL, 2018c; TRAVASSOS et al.,
2006).

The predominant signs and symptoms investigated in this study were cough (82.2%);
fever (68.2%); sore throat (57.0%); dyspnea and tachypnea (30.8%), were described
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as being the most common nonspecific signs and symptoms in confirmed cases of
COVID-19 (BRASIL, 2020a; LI et al.,, 2020; WHO, 2020a). There was also a
concordance with the signs and symptoms of suspected patients described by
SESARS (2020) and by BRASIL (2020b). The greatest discrepancy observed was
“sore throat”, which presented 57.0% of cases in the current study compared to 13.9%
of 55,924 confirmed Chinese cases (WHO, 2020a). This difference may be due to the
fact that only 2.78% of the cases analyzed in the present study are confirmed, while
all cases described by WHO (2020a) have a confirmed diagnosis of COVID-19. The
other possibility is a mixed viral/bacterial infection (ZHANG et al., 2020).

In the current study, the average time, in days, between the date of the first sign and
symptom reported by the patient and the date of notification of the suspected case was
x = 3.4 + 2.8. In 50% of the cases reported as suspected, the delay until notification
was greater than or equal to three days (median = 3). This indicates that patients who
were considered suspicious for COVID-19 remained symptomatic for an average of
3.4 days, having possible contact with other people. According to WHO (2020a) the
transmission of the vast majority of cases occurs by symptomatic patients, although it

can rarely occur by an asymptomatic patient, as demonstrated by ROTHE et al. (2020).

The previous morbidities presented by the suspected cases in the present study are
similar to those described for 20,812 Chinese patients confirmed with COVID-19, in
the study by ZHANG et al. (2020), who described diabetes (5.3%), high blood pressure
(12.8%), other cardiovascular diseases (4.2%) and chronic lung diseases (2.4%) as
morbidities more associated with COVID-19, with hypertension and other

cardiovascular diseases being more related to the unfavorable outcome.

The only professional category mentioned in this study was that of health (n=9; 8.57%),
that are part of the main risk groups for COVID-19 (GALLASCH et al., 2020; ZHANG
et al., 2020). Moreover, a high number of marks was noted as “other” (n = 88; 83.82%).
This can impair the assessment of other possible risk professions, which may be
related to a higher risk of infection (KOH, 2020; ZHANG et al., 2020;) The vast majority
of suspected cases analyzed in this study were reported by the Unified System (SUS),
which can demonstrate the importance and power of this state system, which serves
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the vast majority of the Brazilian population in a comprehensive and free manner
(BRASIL, 2020f; VIANA et al., 2009).

A significant correlation between the incidence of COVID-19 and certain indicators
(e.g.: percentage of poor people, quantitative of health units) was identified. At least in
the initial stage, until March 26, 2020, of the spread of the virus, there is a correlation
between higher values of incidence of COVID-19 and the population residing in cities
with good indicators of social development.

In our study, demographic density (DD) emerged as a positive correlate. The highest
number of cases of COVID-19 / 100,000 people correlates with a greater number of
population density. It's important to highlight that the agglomeration of individuals
makes the spread of the virus easier, since infections in family groups, as well as in
health professionals, confirm the occurrence of human-to-human transmission, mostly
through close contact (READ et al., 2020; BRASIL, 2020i). In China, the most densely
occupied cities, with the highest number of daily flights, were the most affected (LAI et
al., 2020; READ et al., 2020). Macapa, the city with the lowest incidence indicated in
this study, until February 2020, had communication with daily and direct commercial
flights only to Brasilia, Distrito Federal, and Belém, Para (BRASIL, 2020j).

There are still few discussions about population characteristics related to COVID-19.
Some studies, such as the one carried out by WHO (2020a), may justify the result of
this association, as they show a higher rate of transmissibility in regions with a higher
population concentration. In addition, the area of the Brazilian government responsible
for health proposes, in a generalized way, that certain outbreaks in areas of high
population density have a greater chance of spreading and thus represent events with

the potential to cause a great impact on public health (BRASIL, 2009).

In a mapping and spatial analysis study conducted in China, the investigators
demonstrated that the distribution of COVID-19 cases was not random. The
concentration points of cases at the beginning of epidemic were restricted to areas of
greater economic development and population density. In addition to cultural and

socioeconomic factors, the disease exposure factors are related to the greater number
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of cases for offering greater pendular mobility, greater number of trips and greater
guantity of health facilities enabled to perform the care and diagnosis (FAN et al.,
2020a; LAl et al., 2020; OLIVEIRA et al., 2019; ZASLAVSKY et al., 2017).

Thus, the evidence mentioned above corroborates and justifies the results found in the
present study, since certain sociodemographic and health indicators showed a positive
and significant correlation with the incidence rate of COVID-19 between the capitals,
that is, the quantification and analysis of registered cases, between 26 February and
March 26, in Brazil, demonstrated that the capitals that had higher demographic
density (DD), Human Development Index (HDI) and more health facilities had higher

incidence rates.

Reliable social indicators (e.g., higher DD, HDI and more health facilities) can be
attributed to a larger number of fluctuating populations, for example, those that are
present in the territory, on a specific date, for a short period and in search of different
activities (BRASIL, 2011). Thus, cities with effective social indicators that offer
possibilities for tourism and business opportunities may have a higher incidence of
infections, especially those transmitted by human to human. Such cities provide more
attractions for this seasonal and non-resident population since the individual as this
group can serve as potential carrier for the transmission of the virus (FAN et al.,
2020b). A correlation study carried out by FAN et al. (2020b) assessed the association
between the quantity of the floating population of Wuhan and the number of confirmed
cases of COVID-19, which obtained correlation coefficient of 0.84. This indicates that
the greater the fluctuating number of people in a region, the higher the number of

confirmed cases.

The negative correlation (r=-0.409; p=0.034) between the incidence of COVID-19 and
the percentage of poor people by capital, showed that the higher the number of
cases/100,000 people, lower is the percentage of poor people living in the referred
capital. This result reaffirms the existence of association between incidence and HDI,

also observed in this study.
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The number of exported infected cases can directly influence the possibility of a larger
secondary cases in community and capitals with a higher percentage of disease
transmission among poor people who don’t travel, and initially who in principle, show
lower risk of exposure (KUCHARSKI et al., 2020; ROSA, 2006). In general, this
population has less access to educational, information and health resources. In
marginalized population, it would be challenging to recognize the initial COVIND19
signs and symptoms, which can pose errors in case identification in view of the fact
they often have limiting access to health facilities. This can lead to underreporting
diagnostic cases (CAMPELLO et al., 2018).

In agreement with these observations, the results of the present study demonstrated
that Macapa is the capital that has the lowest incidence per 100,000 people of COVID-
19 following one month of confirmation of the first case in Brazil, which accordingly,
has one of the lowest Human Development Index (HDIs) and one of the lowest
demographic density (DDs) among the Brazilian capitals, the lowest number of health
facilities in the country, a restricted number of daily commercial flights, and the highest
percentage of poor people among all national capitals (ATLAS BRASIL, 2020; BRASIL,
2020g; BRASIL, 2020j).

The incidence until March 26, 2020, in the group of capitals in the Brazilian Legal
Amazon region (n = 9; x = 1.86 + 1.70; median = 0.98), was lower (U = 41.5; p = 0.041)
than the the group of other Brazilian capitals (n = 18 ; x = 3.48 * 2.24; median = 3.12).
This difference may be due to the socio-spatial isolation of the Legal Amazon, in
relation to the rest of Brazil, described by VIANA et al. (2009). An example of this
isolation is the capital Macapa, which lives 59.5% of the population of Amapa, which
is not connected by land to the rest of the country (BRASIL, 2020f; DRUMMOND,
2000) and shows, in this study, a lower index (0.397) of COVID-19 among Brazilian

capitals.

This difference in the incidence of COVID-19 may, in addition to socio-spatial isolation,
be related to climatic and urban factors in the Amazon region, such as high relative
statistics and demographic density (BRASIL, 2020f; SILVA et al., 2013; WANG et al.,
2020).
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At first, the large urban centers of the Brazilian Amazon have an history of epidemics
of viral diseases transmitted by mosquitoes, such as Zika and Yellow Fever. However,
the climatic factors of the Amazon ecosystem that act to support endemic transmission
and / or the emergence of epidemic waves, by enabling the reproduction of mosquitoes
(FARIA et al., 2018; GIOVANETTI et al., 2020), may favor the transmission of COVID
-19 in the Amazon.

In the studies in vitro by SILVA et al. (2013), by WANG et al. (2020) and KAMPF et al.,
(2020), elevated relative humidity is consistently related to lower viability of enveloped
viruses that cause respiratory diseases, such as the coronavirus. This may be due to
the lower viral stability at higher temperatures and because the respiratory droplets
remain less time suspended in the air with high humidity (WANG et al., 2020). The
results by OLIVEIROS et al. (2020) demonstrated that the number of COVID-19 cases,
in a linear regression model, suffered only 18.0% of influence due to these climatic
factors. While population density, urban transport, cultural aspects, public health

policies and remoteness measures influence 82.0%.

This demonstrates that, possibly, only climatic factors will not be enough to contain the
increase in the number of cases, requiring other measures, such as social isolation,
decreed by the state government in some federative units of the Brazilian Legal
Amazon, such as Amapa (AP, 2020; RIPAP, 2020). In the absence of effective
vaccines or antivirals, measures such as social withdrawal, have the potential to
reduce the eccentricity of the COVID-19 incidence curve, flattening its peak and
reducing the acute burden on the health system. It is essential that government
authorities pay attention to epidemiological alerts and what the scientific community
has to contribute (HAFFAJEE et al., 2020; PREM et al., 2020; RIPAP, 2020; WU et al.,
2020).

CONCLUSION

The epidemiological prolife of suspected COVID19 patients presented in this study is
consistent with the current literature, although we acknowledge characterization of

suspected cases is currently limited. Locations such as Macapa, where presents
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distinct social, geographical and economic characteristics, could reveal a pattern of
COVID-19 transmission, necessitates continuous and rigorous monitoring of the

epidemiological profile of cases.

Macap4a, when compared to other Brazilian locations, can have a better opportunity to
fight the virus. The coordination of case notification can be optimized by effective
communication among various stakeholders including health institutions and

professional health societies.

The role of government in education of the public about COVID19 awareness is critical
in reducing the burden of disease. In addition, registry of the occupational profile of
the notified case can be further improved, for example, including moto boys, couriers,
and public security servers, who are likely to have more exposure compared to other

professionals.

More than 80.0% of analyzed cases in our study were notified by public health units.
This demonstrates the importance of a robust health state-owned systems that could
make the difference in containing the COVID-19 epidemic, both in Macapa, the

Brazilian Amazon and the rest of the country.

The correlation between the incidence of COVID-19 and the social status,
sociodemographic and health profile implies that the capitals with the greatest
economic, population and health development were the most affected by the
coronavirus following one month of recording the first index case in Brazil. That said,
restrictive measures of populational mobility, as well as social distancing, could be

more effective if directed to capitals with a large flow of people.

The particular characteristics of Macapa delineated in this study is its remoteness from
the main national socioeconomic axis not having land routes of communication with
other major cities as well as having a reduced number of flights to other cities which
has contributed to the lower incidence rate until March 26, 2020. Macapa is the
Brazilian capital with the fewest health facilities. This certainly raises questions about

asymptomatic carriers as the public health infrastructure in this city faces some
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limitations. However, due to coordinated efforts among various stakeholders, including
the local university, the percent diagnostic rate in Macapa remains higher compared to

other Brazilian states with better socioeconomic and health indicators.

To date, geographical factors may contribute to a lower transmission rate of the virus
in the Amazon, especially in small to medium urban centers, such as Macapa. These
factors, combined with a governmental measure of population social distancing,
investments in disease prevention and awareness, as well as scientific research aimed
at combating COVID-19 are essential steps to reduce public health system burden of
the disease as most of these urban centers are fragile due to historical inequality in

capacity-building to confront a pandemic virus.
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