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Abstract.  Since its beginning in Wuhan, China, in December 2019, the disease caused by COVID-19 has reached
more than 27 million confirmed cases and more than 880 thousand deaths worldwide by early September 2020. Although
it is known that some of these deaths may have been influenced by the overload of health systems, the world medical
literature lacks data on deaths due to COVID-19 in patients who have not received medical assistance. We conducted a
retrospective transversal study to report the clinical and epidemiological profile of the first 200 consecutive cases of home
deaths without medical assistance caused by COVID-19 diagnosed by verbal autopsy and real-time PCR in samples of
postmortem nasopharyngeal swabs, in the state of Ceara, in Northeastern Brazil. The data show a slightly increased
prevalence of cases in males (57%) and an average age of 76.8 years. Previous comorbidities were reported in 85.5% of
cases, the most common being cardiovascular disease (45%), neurological disease (30%), and diabetes (29%). The main
symptoms reported were dyspnea (79%), fever (75.5%), cough (69 %), and fatigue (42.5%). The average time between the
onset of iliness and death was 7.3 days, being statistically shorter in patients who had previous comorbidities (P =0.0215).
This is the first study to evidence the clinical and epidemiological characteristics of COVID-19 home deaths without
medical assistance, which may represent a considerable portion of the pandemic burden, especially in the context of

health system overload.

INTRODUCTION

Since its beginning in Wuhan, China, in December 2019,
the disease caused by COVID-19 has reached more than 200
countries, and, as of early September 2020, there were more
than 27 million confirmed cases and 880 thousand deaths
from COVID-19 worldwide, from which four million confirmed
cases and 126 thousand deaths occurred only in Brazil.

The most lethal clinical manifestation of COVID-19 is the
severe acute respiratory syndrome,? which demands hospi-
talization and intensive care treatment. Thus, the rapid spread
of the disease has led to the overload of health systems, that
is, the inability to provide health care in response to growing
demand, which occurred even in developed countries such as
the Italian region of Lombardy® and the Spanish autonomous
region of Madrid,* contributing to the rise in mortality for the
insufficient or even the absence of health assistance during
the disease.

In the state of Ceara, in Northeastern Brazil, the health
system has overloaded only 45 days after the first notified
case of COVID-19,° leading to the rise of deaths without
medical assistance. Most of these home deaths were in-
vestigated by the “Dr. Rocha Furtado” Death Verification
Service (SVO-RF) located in the state capital city of Fortaleza,
which allowed the execution of this retrospective study to
describe the clinical and epidemiological characteristics of
patients who died of COVID-19 in their homes, without med-
ical assistance.

Surprisingly, to the best of our knowledge, there are no re-
ports referring to deaths by COVID-19 that lacked medical
assistance to this date, underscoring the relevance of this
report.

*Address correspondence to Pedro Mansueto Melo de Souza,
Servico de Verificagdo de Obitos Dr. Rocha Furtado, Rodovia
BR-116, km 7, S/N, Fortaleza, 60874-502, Brazil. E-mail: pedro.
mansueto.m.s@gmail.com

514

METHODS

Participants. We retrospectively enrolled the first 200
consecutive home deaths by COVID-19 assessed by the
SVO-RF, which occurred between March 25 and May 12,
2020, in the state of Ceara, in northeastern Brazil. These pa-
tients were all domiciled in the state capital city of Fortaleza
and its metropolitan area. The period corresponds to the first
phase of the pandemic in the state of Ceara—which peaked in
the 19th epidemiological week (from May 3 to 9) and started to
decrease from the 20th epidemiological week (from May 10 to
16)—and was chosen for being the most critical period for the
health systems when the characteristically exponential
growth was presented.®

Deaths without medical assistance. Deaths that occurred
at home, but have received significant medical assistance
during the disease that led to death, were not assessed by the
SVO-RF, and therefore were not included in this study. For
example, patients assisted by family, geriatric, or palliative
physicians, when dying at home, have their deaths assessed
by their medical doctors. Patients who did not have regular
medical assistance but sought emergency assistance during
their last hours of life and died in the emergency room had their
deaths assessed by the emergency physician, and were also
not included in this study. For the same reasons, deaths at
nursing homes were not included. Therefore, patients in-
cluded in this study have not received any medical assistance
at all or have received some limited medical assistance like
emergency consultations, but not during the dying process.

Assessment of death by COVID-19. During the COVID-19
pandemic, the SVO-RF followed the Brazilian Ministry of
Health’s guideline” to suspend complete diagnostic autopsies
in confirmed or suspected cases of COVID-19. Thus, during
the pandemic, SVO-RF assessed the causes of deaths using
verbal autopsy and, in selected cases, collecting noninvasive
biological samples. The SVO-RF verbal autopsy protocol consists
of an interview with the closest relatives regarding previously
known comorbidities, signs, symptoms, and chronological
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sequence of events that lead to death, as most of the verbal
autopsy protocols, but it differs from them for having expe-
rienced physicians not only to validate the cause of death but
also to execute the interview and the external physical ex-
amination of the body,® which improves the completeness of
the medical records.

Cases were considered suspected for COVID-19 if the de-
ceased presented flu-like symptoms or had close contact with
another suspected or confirmed case of COVID-19. For sus-
pected cases, postmortem nasopharyngeal swabs were col-
lected and sent to the Central Laboratory of Public Health of
Ceara for real-time PCR study, based on the Charité protocol.
Standard laboratory protocols and complete individual pro-
tection equipment were used for both workers’ safety and for
avoiding contamination of the samples, procedures that were
already performed as part of the routine of SVO-RF. If the
study resulted in the detection of SARS-CoV-2 genetic ma-
terial, the case was considered a confirmed death due to
COVID-19.

Data analysis. The SVO-RF medical records were reviewed
for socio-epidemiological (gender, age, race, education level,
occupation, and marital status) and clinical variables (symp-
toms, comorbidities, and time from illness onset to death).
Estimation of any health measures during the disease, in-
cluding self-medication or alternative medicines, was
attempted, but the information was most often incomplete or
conflicting because of the lack of medical records and be-
cause of the poor socio-educational level of the family of the
deceased. Therefore, this variable could not be analyzed.

The clinical and epidemiological characteristics between
genders were compared with the Student’s t and chi-square
tests. The variable “time from iliness onset to death” was an-
alyzed as a clinical outcome, and its correlations with other
epidemiological and clinical characteristics were assessed
with Pearson’s linear regression and Student’s t-tests. P-
value lower than 0.05 was considered statistically significant.

Ethics. This study was approved by the Research Ethics
Office of the School of Public Health of Ceara (approval number:
33464720.0.0000.5037) and followed the international ethics
guidelines for human research rigorously.

RESULTS

The epidemiological and clinical characteristics of all 200
patients who died due to COVID-19 at home, without medical
assistance, are summarized in Table 1.

Of these, 114 patients (57 %) were male and 86 (43%) were
female. The mean age of the patients was 76.82 + 14.94 years,
and the range of age varied from 25 to 101 years. The distri-
bution of cases by age showed a peak between 70 and 79
years, with 64 cases (32.0%). The age of deceased male pa-
tients (74.53 + 14.82 years) was statistically younger than fe-
males (79.85 + 14.65 years; P = 0.0123).

The distribution of cases by race showed a prevalence of
cases in browns (145 patients, 72.5%), followed by white (50
patients, 25%) and black (five patients, 2.5%). As for the ed-
ucation level, 56 patients (28.0%) had no formal education,
107 (53.5%) had only elementary education, 29 (14.5%) had
completed high school, and only five (2.5%) had completed a
college degree. Three cases (1.5%) had their education levels
ignored by family. There was no statistical difference between
males and females regarding race or education level.

The occupation status showed a high amount of different
professions, with more than 56 listed. Only two occupations
were cited more than 12 times: housewives and farmers, both
presenting statistical differences between genders. All the 49
housewives were females and represented 57.0% of all de-
ceased women in this study. There were 24 farmers, with 18 of
them being males and six females. Farmers were associated
with a statistically shorter period from illness onset to death
(see in the following text).

When comparing marital status and genders, there was a
statistically higher prevalence in widow among women
(45.3%) and married among men (44.7 %), without a difference
in the proportion of single and divorced patients.

Table 1 also shows the clinical profile of the 200 patients. The
main presenting symptoms were dyspnea, reported in 158
patients (79%); fever, reported in 151 (75.5%); cough, reported
in 138 (69.0%); and adynamia, reported in 85 patients (42.5%).

Of the total number of cases, 171 patients (85.5%) had at
least one comorbidity, whereas 29 patients (14.5%) had no
comorbidity. The most common comorbidities were cardio-
vascular diseases, present in 90 cases (45.0%), followed by
neurological diseases in 60 cases (30.0%), diabetes in 58
cases (29.0%), respiratory diseases in 18 cases (9.0%), psy-
chiatric conditions in 11 cases (5.5%), neoplastic diseases in
nine cases (4.5%), kidney diseases in eight cases (4.0%), and
other less frequent comorbidities were reported in 39 cases
(19.5%). Chronic smoking was reported in 31 cases (15.5%)
and chronic alcoholism in 23 (11.5%).

The mean number of days from onset of symptoms to death
was 7.27 + 5.18 days, with the range varying from 0 to 32 days,
and a median of 6 days. There was no statistical difference
between genders regarding symptoms, comorbidities, and
time from illness onset to death.

Considering “time fromiliness onset to death” as our clinical
outcome, its correlations with the other clinical and epidemi-
ological variables were assessed and summarized in Table 2.
Variables with small frequencies were excluded from this
analysis because they did not fulfill parametric requirements
for the Student’s t-test.

There was no statistical significance in the association be-
tween the clinical outcome and age, gender, race, education
level, or marital status. However, our data showed a slightly
shorter period from onset to death in female, white, widowed,
and people with no formal education.

Regarding occupation, there was a statistically significant
shorter period from illness onset to death among farmers, with
5.17 + 4.17 days, comparing with 7.56 + 5.25 days among
non-farmers (P = 0.0338).

There was no statistical significance when comparing the
clinical outcome with the presence of each of the major
symptoms, and the presence of each of the major comor-
bidities. However, when comparing the group of deceased
people with some comorbidity versus the group without any
comorbidity, a statistically significant difference is seen, with
the mean days from illness onset to death of 6.92 + 4.98 days
in deceased people with comorbidities and 9.31 + 5.94 days in
people without comorbidities (P = 0.0215).

DISCUSSION

“Time from iliness onset to death” is an important clinical
outcome, once a shorter evolution to death implies a more
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TaBLE 1

Clinical-epidemiologic profile of 200 home deaths by COVID-19 (state of Ceara, Brazil, March 25, 2020-May 12, 2020)

Total (n = 200) Female (n = 86) Male (n = 114)
Mean + SD Range Mean + SD Range Mean + SD Range P-value*
Age (years) 76.82 +14.94 25-101 79.85 £ 14.65 25-101 74.53 +14.82 31-100 0.0123t
Race n % n % n % P-valuet
Browns 145 72.5 61 70.9 84 73.7 0.8811
White 50 25.0 23 26.7 27 23.7
Black 5 25 2 2.3 3 2.6
Education level n % n % n % P-valuet
No formal education 56 28.0 29 33.7 27 23.7 0.2615
Elementary school 107 53.5 45 52.3 62 54.4
High school 29 14.5 9 10.5 20 17.5
College 5 25 1 1.2 4 3.5
Ignored 3 15 2 23 1 0.9
Occupation n % n % n % P-valuet
Housewives 49 245 49t 57.0 0 0.0 < 0.0001t
Farmers 24 12.0 6 7.0 18t 15.8
Others 127 63.5 31 36.0 96 84.2
Marital status n % n % n % P-valuet
Single 54 27.0 29 33.7 25 21.9 0.0002t
Married 67 33.5 16 18.6 51t 44.7
Widowed 69 34.5 39t 45.3 30 26.3
Divorced 10 5.0 2 2.3 8 7.0
Symptoms n % n % n % P-valuet
Dyspnea 158 79.0 69 80.2 89 78.1 0.8272
Fever 151 75.5 60 69.8 91 79.8
Cough 138 69.0 55 64.0 83 72.8
Fatigue 85 425 37 43.0 48 421
Runny nose 30 15.0 13 15.1 17 14.9
Irritability and confusion 30 15.0 18 20.9 12 10.5
Headache 24 12.0 11 12.8 13 1.4
Odynophagia 22 11.0 12 14.0 10 8.8
Diarrhea 19 9.5 9 10.5 10 8.8
Myalgia 17 8.5 8 9.3 9 7.9
Hyporexia 10 5.0 4 4.7 6 5.3
Nausea and vomiting 10 5.0 6 7.0 4 3.5
Nasal congestion 4 2.0 2 23 2 1.8
Anosmia 2 1.0 0 0.0 2 1.8
Other symptoms 16 8.0 7 8.1 9 7.9
Comorbidities n % n % n % P-valuef
Cardiovascular disease 90 45.0 40 46.5 50 43.9 0.1606
Neurological disease 60 30.0 26 30.2 34 29.8
Diabetes mellitus 58 29.0 33 38.4 25 21.9
Respiratory disease 18 9.0 6 7.0 12 10.5
Psychiatric conditions 11 5.5 5 5.8 6 5.3
Neoplastic disease 9 45 5 5.8 4 3.5
Kidney disease 8 4.0 3 3.5 5 4.4
Chronic smoking 31 15.5 11 12.8 20 17.5
Chronic alcoholism 23 115 4 4.7 19 16.7
Other comorbidities 39 19.5 19 221 20 17.5
Without comorbidities 29 145 10 11.6 19 16.7
Mean + SD Range Mean + SD Range Mean + SD Range P-value*
Days from iliness onset to death 7.27 +5.18 0-32 717 +5.21 0-32 7.34+5.18 0-30 0.8215

*Pearson’s linear correlation test.
T Statistically significant.
F Student’s t-test.

severe disease presentation and, therefore, can be compared with
severity and mortality rates. Also, in the context of deaths without
medical assistance, it is important to know which groups are more
vulnerable and should receive priority health assistance.
According to the current literature, COVID-19 severity and
mortality rates are higher among older patients.®~'2 In one of
the first national death reports, there was a higher prevalence
in men (61.1%) and patients older than 70 years (62.9%)
among the first 54 fatal cases of COVID-19 in South Korea."®In
this current study, we found that the average age of the 200
patients was 76.82 years, with a peak incidence between 70

and 79 years, and a male predominance of 57% of cases,
gender whom also presented a statistically younger age in the
moment of death, when compared with women (P = 0.0123).

The prevalence of races among home deaths analyzed in our
study (72.5% of brown, 25.0% of white, and 2.5% of black) was
similar to the prevalence of the general population in the state of
Ceara (66.2%, 27.2%, and 5.9%, respectively).'* There was a
slightly shorter period of iliness onset to death in the white pop-
ulation than in the non-white deceased people with COVID-19,
but with no statistical significance. By contrast, recent studies in
the United States'>'® and in Brazil'” showed a higher risk of
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TABLE 2

Association between days from iliness onset to death and clinical-
epidemiologic characteristics of 200 home deaths by COVID-19
(state of Ceard, Brazil, March 25, 2020-May 12, 2020).

Days from illness to death

Mean + SD P-value®
Age (years) 7.27+5.18 0.508

Gender Female Male P-valuet
7147 +£521 7.34x+518 0.8215

Race White Nonwhite P-valuet
6.50+4.18 7.53+5.47 0.2261

Education level Presence Absence P-valuet
No formal education 6.75+5.42 7.47+5.09 0.3777

Elementary school 785+546 6.60+4.79 0.0894
High school 6.86+3.82 7.34+539 0.6479
Occupation Presence Absence P-valuet
Housewives 749+588 7.20+4.96 0.7336

Farmers 517 +£4.17 7.56+5.25 0.0338%
Marital status Presence Absence P-valuet
Single 757+571 716+499 0.6151
Married 7.67+519 7.07+519 0.4381
Widowed 6.59+4.21 7.67 +5.61 0.1815
Symptoms Presence Absence P-valuet
Dyspnea 7.35+£534 6.95+4.61 0.6562
Fever 6.94+4.44 829+6.97 0.1147
Cough 7.67+542 6.37+453 0.1003
Fatigue 7.06+494 743+537 0.6216
Runny nose 8.03+559 7.14+5.12 0.3830
Irritability and confusion  7.00+4.85 7.32+5.25 0.7579
Headache 8.46+544 711+514 0.2322
Odynophagia 823+7.39 7.15+4.86 0.3599
Diarrhea 6.47+295 735+536 0.4829
Myalgia 571 +3.06 7.42+532 0.1941
Other symptoms 7.81+£6.09 7.22+5.11 0.6636
Comorbidities Presence Absence P-valuet
Cardiovascular disease 7.34 +5.41 7.21£5.02 0.8548
Neurological disease 6.32+3.87 7.68+5.62 0.0887
Diabetes mellitus 7.36+567 7.23+499 0.8729
Respiratory disease 744 +338 7.25+534 0.8815
Chronic smoking 8.42+526 7.06+5.16 0.1799
Chronic alcoholism 848 +7.45 7.11+4.82 0.2357

Some comorbidity 6.92+498 9.31+594 0.0215%

*Pearson’s linear correlation test.
1 Student’s t-test.
 Statistically significant.

mortality among nonwhite patients with COVID-19 with medical
assistance.

The educational level survey demonstrates the vulnerability
of the analyzed population, with 28.0% with no formal edu-
cation and 53.5% with only elementary school, which may
have contributed to the inaccessibility of health systems along
with the saturation of the health facilities by the pandemic
itself.

Our study identified a statistically significant shorter period
from illness onset to death among farmers, contrasting with
the absence of reports relating farmers with increased risk for
mortality by COVID-19. Only a single study'® evidenced sim-
ilar occupations, such as animal slaughtering and processing
industry, as being classified as essential industries during the
pandemics and being more exposed to infections.

Concerning the symptoms of COVID-19, one of the first
reports from China'® evidenced as the most commonly re-
ported symptom fever (71.4%), cough (60.4%), and fatigue
(43.9%). A large systematic review and meta-analysis'?
showed similar results: fever (78.5%), cough (53.8%), and
fatigue (25.0%). However, another systematic review?° stated
that dyspnea was the most significant symptom associated

with lethal disease, and the mode of death was predominantly
through respiratory or heart failure, which aligns with our
findings that evidenced that the most common symptoms
associated with home deaths were dyspnea (79.0%), followed
by fever (75.5%), cough (69.0%), and fatigue (42.5%).

Among all patients diagnosed with COVID-19 analyzed in a
large systematic review,'? comorbidities were present in
31.0% of the adult patients, with hypertension being the most
prevalent, followed by heart failure, diabetes mellitus, and
coronary heart disease, and its meta-analysis also revealed
that preexisting comorbidities were associated with a higher
relative risk (RR) of disease severity (RR=2.11[1.02-4.35]; P =
0.046) and in-hospital mortality (RR = 1.69 [1.48-1.94]; P <
0.001). In addition, a report focused only on the analysis of
deceased patients by COVID-19 showed a much higher
prevalence of comorbidities (68.2%), especially hypertension
(37.6%), diabetes (22.4%), and coronary heart disease
(11.8%).2" These last numbers are closer to the ones in our
study when we focus only in deceased patients who died at
home without medical assistance and found that the majority
of patients had some previous comorbidity (85.0%), with the
most common being cardiovascular diseases (45%), neuro-
logical diseases (30%) and diabetes (29.0%). It is reinforced
that the presence of previous comorbidities was significantly
related to the reduction in the time between illness onset and
death in our study.

We conclude that this is a pioneer report not only for evi-
dencing the clinical and epidemiological profile of patients
who died because of COVID-19 without medical assistance
but also for demonstrating the similarities and particularities
against the current known profile of COVID-19 deaths, which
are composed exclusively of medical-assisted deaths.

However, there were three major limitations of this study.
The first one was the impossibility of conducting a complete
diagnostic autopsy (CDA) with a detailed pathological study of
the organs. In performing a CDA, one could potentially rule out
some of these deaths that might have been caused by other
etiologies in patients who were only carriers of the virus and
were manifesting mild active disease, and could also allow a
better understanding of the pathophysiology of COVID-19.22-24

The second limitation is the absence of ancillary examina-
tions and the dependence in oral testimonials of the poor
socio-educational level families to collect data for the verbal
autopsy, which may have led to the partial missing of some
symptoms, comorbidities, and even the non-suspicion of
cases with atypical presentation.

The third limitation was the impossibility to address the
major reasons for the absence of medical assistance during
these COVID-19 home deaths, as this question was not usu-
ally asked in the verbal autopsy protocol and was not regis-
tered in the medical records. Therefore, subsequent studies
are necessary to evaluate quantitatively and qualitatively why
these patients did not receive health care before death, with
the overload of the health system being our major hypothesis.

Despite its limitations, the death investigation conducted by
SVO-RF greatly enhanced the detection of COVID-19 deaths
that would certainly be underreported. It also helped un-
derstand the clinical and epidemiological characteristics of
this vulnerable portion of the society that lacks access to
health systems and may represent a considerable portion of
the pandemic burden, especially in the context of health
system overload.
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