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Abstract: Multimorbid patients are a group at
high risk of death and the factors associated
with death from COVID-19 in these patients
are still poorly understood. The aim of the
present retrospective cohort study was to
identify predictors of death from COVID-19
in multimorbid patients with SARS-CoV-2
infection confirmed by RT-PCR admitted
to Brazilian hospitals. Sociodemographic,
clinical and hospital characteristics of
3460 patients notified in the National
COVID-19 Surveillance were analyzed using
a multivariable logistic regression model.
Age over 45 years, non-white race/color,
respiratory distress, increasing number of
chronic diseases, ICU admission and invasive
mechanical ventilation increased the risk of
death between 1.19 and 9.8 times. On the
other hand, asthma, heart disease, diabetes
and obesity reduced the risk of death between
0.45 and 0.71 times. Contrary to expectations,
chronic lung and kidney diseases were not
predictors of death.

More prospective studies must be carried
out considering the combinations of chronic
diseases and the effects on death from
COVID-109.

Keywords: Coronavirus; COVID-19;Intensive
Care; Chronic diseases; Multimorbidity.

INTRODUCTION

Infectious diseases have been a challenge
to overcome in public health, and currently,
there is a pandemic by the new SARS-CoV-2
virus (severe acute respiratory syndrome
coronavirus 2) resulting in a differentiated
clinical condition called COVID-19. Its
treatment (Sanders et al. 2019) and its
pathophysiology (Santos et al. 2020) are
still not clearly defined, representing an
unprecedented health scenario (Gilbert 2020).

COVID-19 has its clinical manifestation
characterized by fever, cough, nausea,
vomiting, sore throat, ageusia, anosmia,
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dyspnea, combinations of these and some
patients presenting a nonspecificinitial clinical
picture that makes diagnosis difficult (Guan et
al. 2020, Hung et al. 2020). Additionally, there
are cases that can progress to pneumonia,
severe acute respiratory syndrome and death
(Chen et al. 2020; Xu et al. 2020; Wang et al.
2020).

More severe forms are more likely to
develop in people with chronic illnesses
(Banerjee et al. 2020; Jordan et al. 2020;
Richardson et al. 2020a). Studies have shown
a direct association between the burden
of morbidities (number and severity) and
a higher risk of hospitalization, need for
intensive care and death (Meo et al. 2020;
Ji et al. 2020; Xie and Chen 2020). A meta-
analysis of deaths due to COVID-19 showed
that the presence of comorbidities increased
the risk of death by 9.4 times when compared
to patients without comorbidities (Li et al.
2020). A study in China with more than
70,000 cases identified a high mortality rate
in patients with chronic diseases such as heart
disease, diabetes and lung disease (Wu and
McGoogan 2020). Patients in Italy and China
with any of the aforementioned morbidities
had a 2.4 times greater risk of mortality (Lippi
et al. 2020). A study carried out in the USA
and China identified an association between
overweight and obesity with a higher risk
of admission to intensive care (Zhou et al.
2020). Thus, studies point to the importance
of identifying associated factors that can
predict and improve the care of multimorbid
patients with COVID-19, due to their greater
vulnerability to the development of more
severe forms and higher risk of death.

In Brazil, multimorbidity is a public health
problem and more than half of the population
aged over 50 years has multimorbidity for
more severe forms of COVID-19, highlighting
cardiovascular diseases and obesity as the
most frequent conditions regardless of gender

(Nunes et al. 2020). Since the beginning of
the pandemic, elderly patients represent the
highest percentage of deaths from COVID-19,
with accumulated lethality rates higher
than those found in the general population
(Barbosa et al. 2020). A recent study found
a 9.8 times greater risk of death in elderly
patients with comorbidities compared to those
without comorbidities (Galvao and Roncalli
2020). Still, in 2020, Brazil was the Latin
American nation with the highest number
of confirmed cases and deaths, drawing
attention due to the prevalence of chronic
morbidities, fragility of the health system,
reduced availability of intensive care beds
(Lancet 2020), accentuated social inequality
(Baqui et al. 2020) and accelerated aging of the
population (Lima-Costa et al. 2018). Finally,
the high risk of severe COVID-19 in the entire
Brazilian population, especially individuals
with multimorbidity, reinforces the need for
studies involving elderly multimorbid patients
(Nunes et al. 2020) and the relationship with
COVID-19 (Ji et al. 2020) .

In this scenario, studies on predictive
factors for death are important for the rational
control of the epidemic and for scientific
purposes (Santos et al. 2020) and it becomes
an important step for defining strategies for
the care of the population with accumulated
risk (Nunes et al. . 2019). Thus, the objective
of the present study is to identify the factors
associated with the death of multimorbid
elderly patients admitted to Brazilian hospitals
due to COVID-19. Studies with this purpose,
including a large sample period (~1 year),
based on a cohort, have not yet been published
in Brazil.
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METHOD

STUDY TYPE AND DATA SOURCE

Retrospective cohort study of multimorbid
patients infected with SARS-CoV-2 admitted
to the Brazilian hospital network based on
COVID-19 Surveillance data provided by
the Severe Acute Respiratory Syndrome
Surveillance for the year 2020 (Open
DATASUS, 2020). The demographic, clinical
and hospital data of the patients used are
anonymized and in the public domain,
meeting the criteria of Resolution n. 466/2012
of the National Health Council for waiver of
approval by the Research Ethics Committee
(BRASIL, 2012).

STUDY COHORT

Eligible cases for the study cohort were
all patients hospitalized for severe acute
respiratory syndrome due to COVID-19
positive for SARS-CoV-2 by RT-PCR in
detectable samples, with defined outcome of
death due to COVID-19 or recovery, with
aged between 18 and 95 years, with > 2 chronic
diseases (asthma, heart disease, diabetes, liver,
obesity, lung disease, kidney) and symptoms/
signs (fever, respiratory distress, dyspnea,
cough, O2 saturation < 95%), reported in
the period from March 2020 to February
2021. Pregnant or postpartum patients were
excluded from the study cohort (Figure 1).

STUDY VARIABLES

The variables for the study were age, gender,
race/color, chronic diseases, symptoms/signs,
nosocomial infection, if admitted to the
ICU, use of antivirals and use of ventilatory
support. Variables were categorized based
on their relative proportions (classes
with low frequency were merged) and
grouped according to their importance for
interpretation.
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Age, in complete years, was categorized
into age groups 18 to 44, 45 to 70, 71 to 95
years. Race/color was dichotomized into
White and Non-White, the latter uniting the
black, yellow, brown and indigenous classes.
Pre-existing chronic diseases (asthma, heart
disease, diabetes, liver, obesity, lung disease,
kidney), indicated by yes or no, were added
for each patient to represent the number of
chronic diseases and categorized into classes 2
and 3 to 5 for descriptions general. Symptoms/
signs (fever, respiratory distress, dyspnoea,
cough, O2 saturation < 95%) were summed
for each patient for general descriptions.
Nosocomial infection, ICU admission, use
of antivirals, indicated by yes or no, and
ventilatory support indicated by no, yes, non-
invasive or yes, invasive, were kept as available
in the database.

DATA ANALYSIS

The variables were initially evaluated for the
internal consistency of their record. Variables
with missing records, with contradictory or
inconsistent values were excluded from the
analyses.

For the description of sociodemographic
variables (age, sex, race/color) and clinical
(chronic diseases, symptoms/signs) of patients
and hospitals (nosocomial, ICU admission,
antivirals, ventilatory support), absolute
values in the different combinations of the
categories of the corresponding variables are
presented.

To identify the predictors of deaths from
COVID-19, multivariable logistic regression
models were built. In these models, all

sociodemographic and clinical variables
of patients and hospitals were considered
independent (candidate predictors) and

deaths occurring up to December 2020 as the
dependent variable. All candidate predictor
variables were included in a first multivariate
logistic model and those with statistical
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5,582 Health Units

2,361 municipalities of i . L .
haspitalization Confirmation of cases: RT-PCR positive for SARS-CoV-2 Defined outcome:

679,591 cases of COVID-19 death from COVID or Discharge

22 chronic diseases present

Asthma, Diabetes, Cardiopathies, Liver, Obesity, Pneumopathy, Kidney
21 clinical manifestation

Fever, Respiratory distress, Dyspnea, Cough, O2 saturation <95%
18<Age<95 years

1,185 Health Units 485 Municipalities of
hospitalization 5,919 cases of COVID-19

Exclusion Criteria Pregnant women

Parturients | Puerperal

1,153 Health Units 472 Municipalities of
hospitalization 5,640 cases of COVID-19

Exclusion Pre-analyses Missing values

Invalid registrations

841 Health Units
384 Municipalities of hospitalization
3,460 cases of COVID-19

|

1,891 recoveries (54.7%)
1,569 deaths (45.3%)

Figure 1. Data extraction flow diagram for the formation of the retrospective cohort of multimorbid
patients diagnosed with COVID-19.
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Figure 5. Multivariate analysis to identify factors associated with deaths of multimorbid patients
diagnosed with COVID-19.




Deaths from COVID-19

COVID-19 recoveries

N (%) N (%)
Total 1569 (100) 1891(100)
Symptoms/Signs (n=31) Symptoms/Signs (n=31)
Feb Desc Disp Tos Sat 366 (23,3)  Feb Desc Disp Tos Sat 359 (19,0)
Desc Disp Tos Sat 274 (17,5)  Desc Disp Tos Sat 274 (14,5)
Desc Disp Sat 218 (13,9) Desc Disp Sat 176 (9,3)
Too much 711 (45,3) Too much 1082 (57,2)
N (%) N (%)
1569 (100) 1891(100)
Chronic diseases (n=50) Chronic diseases (n=53)
Card Diab 758 (48,3) Card Diab 1022 (54,0)
Card Diab Rena 110 (7,0)  Card Obes 160 (8,5%)
Card Pneu 100 (6,4)  Card Diab Obes 118 (6,2)
Too much 601 (38,3) Too much 591 (31,2)
Deaths from COVID-19 Deaths from COVID-19
Patients with 2 Comorbidities Patients with 3 to 5 Comorbidities
N (%) N (%)
Total 1176 (100) 1504 (100)
Symptoms/Signs (n=31) Symptoms/Signs (n=30)
Feb Desc Disp Tos Sat 271 (23,0) Feb Desc Disp Tos Sat 354 (23,5)
Desc Disp Tos Sat 203 (17,3) Desc Disp Tos Sat 257 (17,1)
Desc Disp Sat 153 (13,0) Desc Disp Sat 205 (13,6)
Too much 549 (46,7) Too much 688 (45,8)
N (%) N (%)
1176 (100) 393 (100)
Chronic diseases (n=17) Chronic diseases (n=34)
Card Diab 758 (64,5) Card Diab Rena 110 (28,0)
Card Pneu 100 (8,5)  Card Diab Obes 92 (23,4)
Card Rena 87 (7,4) Card Diab Pneu 51 (13,0)
Too much 231(19,6) Too much 140 (47,6)

Table 1. Distribution of concomitant occurrence of symptoms/signs and pre-existing chronic diseases for

cases of deaths and recoveries of multimorbid patients diagnosed with COVID-19.




significance greater than 0.05 (p>0.05) were
excluded from subsequent multivariate
models. Thisexclusion process wassuccessively
repeated until the final model retained only
predictor variables with p<0.05, obtaining the
effect of each predictor variable controlled by
the presence of all other variables and reducing
the risks of not detecting confounding. The
adjusted odds ratio (OR) parameter obtained
by the multivariable logistic model for each
predictor variable was interpreted as the risk
associated with the occurrence of death. All
analyzes were performed using the statistical
software R, version 4.1.1 (R Core Team, 2021).

RESULTS

Of the 5640 confirmed cases of COVID-19
admitted to Brazilian hospitals in 2020
included in the study, we analyzed 3460
cases distributed in 841 health units and 384
hospitalization municipalities after excluding
potentially confounding patients for non-
informative analyzes and records (Figure 1).
Of the 3460 confirmed cases of COVID-19
reported in the SRAG-2020, 55.7% (1929
of 3460) of patients were men, and of these
56.7% were white (1095 of 1929) and 53.2%
in the age group 45 to 70 years (1027 of 1929).
For women, 56% (858 out of 1531) were white
and 47.2% (726 out of 1531) aged between 45
and 70 years.

SOCIODEMOGRAPHIC
CHARACTERISTICS OF
MULTIMORBID PATIENTS WITH
COVID-19

The age-sex structure of the cases (Figure
2a,b) points to a high proportion of deaths
among men and women, mainly in the age
group of 71 to 95 years (54.6%; 857 of 1569),
however, with more deaths occurring in
men (54.4%; 466 of 857). On the other hand,
recoveries occurred mainly between ages 45
and 70 years (57.4%; 1086 of 1891) for both
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men and women, with men having a higher
proportion of recoveries (58.6%; 636 of 1086).

The race-sex structure of the cases (Figure
2¢,d) indicates that 55.5% (871 of 1569) of the
patients who died were white and of these,
56.6% (493 of 871) were men. A similar pattern
is observed for recoveries, 57.2% (1082 of
1891) were white patients and of these, 55.6%
(602 of 1082) were men.

© Deaths

Men © Women

Others 395 | 303 |

White 493 I 378 |
0 200 400 600 800 1000
(d) Recoveries
Men = Women
| 439 | 370 |
| 602 l 480 |
1] 200 400 600 800 1000 1200

Figure 2. Distribution of cases of deaths and
recoveries (discharge/cure) of multimorbid
patients diagnosed with COVID-19 according
to sex and age group (a,b), sex and race/color

(c,d).

CLINICAL CHARACTERISTICS OF
MULTIMORBID PATIENTS WITH
COVID-19

The main symptoms/signs reported by
patients were dyspnea (82.2%; 2843 of 3460),
02 saturation < 95% (77.2%; 2670 of 3460)
and respiratory distress (69.8% 2414 of 3460).
These three appear in 16 (51.6%) of the 31
symptom/sign combinations and 95.1% (3290
of 3460) of patients had 2 or more symptoms/
signs. The predominant combinations of
symptoms/signs in deaths (Table 1), deaths in

DOI 10.22533/at.ed.1593602316081 .




patients with 2 chronic diseases and patients
with 3 to 5 chronic diseases were similar, the
main combination being fever, respiratory
distress, dyspnea, cough and O2 saturation
< 95%, with an average representativeness
greater than 22%.

(a) Deaths

Men Women

71295 466 [ 391
45270 391 | 26
18244 3}
0 200 400 600 800 1000
(b) Recoveries

Men Women

\ 315 [ 334 ]
[ 636 | 450
0 200 400 600 800 1000

The main pre-existing chronic diseases in
patients were heart disease (91.0%; 3149 out
of 3460) and diabetes (76.2%; 2638 out of
3460), while the least frequent were asthma
(6.9%; 240 out of 3460) and liver (1.8%; 63
of 3460). Heart disease and diabetes appear,
respectively, in 35 (60.3%) and 22 (37.9%) of
the 58 combinations of chronic diseases, and
78% (2700 of 3460) of patients had 2 chronic
diseases. The predominant combination
in deaths (Table 1), deaths in patients with
2 chronic diseases and patients with 3 to
5 chronic diseases was heart disease and
diabetes, with an average representation
greater than >45%.

The patients’ age-sex structure (Figure
3a,b) revealed that 2 chronic diseases were
more frequent both in men (1522 (78.9%)
out of 1929) and in women (1178 (76.9%) out
of 1531), but in men it was mainly in the age

group 45 to 70 years old (803 (78.2%) out of
1027) and in women in the age group 71 to 95
years old (560 (77.2%) out of 725). The race-
sex structure (Figure 3c,d) also revealed that 2
chronic diseases were more frequent in white
men (79.3%; 868 of 1095) compared to white
women (75.5; 648 of 858).

(a) Men
02 O3a5s
71a95 619 [ 162 |
45270 803 [ 224
18a44 IOOH
[} 200 400 600 800 1000
(b) Women
02 O3a5
[ 560 [ 165 ]
[ 550 [i7cia|
0 200 400 600 800
Men
(c)
D2 O3a5
Not white 654 | 180 |
White 868 | 227 ‘
0 200 400 600 800 1000 1200
(d) Women
02 O3as5
| 530 | 143 |
| 648 HE
f t t + t t |
0 150 300 450 600 750 900

Figure 3. Distribution of chronic diseases
present in multimorbid patients diagnosed
with COVID-19 according to sex and age
group (a,b), sex and race/color (c,d).
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HOSPITAL CHARACTERISTICS OF
MULTIMORBID PATIENTS WITH
COVID-19

Of the 3460 cases hospitalized for
COVID-19, 48.4% (1676) were admitted
to the ICU and of these, 64.5% (1081) died,
mainly in the age group of 71 to 95 years
(52.3%; 562 of 1081) (Figure 4a). Of the 1784
(51.6%) patients who were not admitted to the
ICU, 27.3% (488) died (Figure 4 b).

(a) ICU Admission

w Death  Recovery

71a95 565 | 565
45270 479 | 354 ]
18a44 354
(.] Z(I)O 4(;0 6I;IO 8(.)0 mIoo 1200
(b) ICU not admitted

w Death  Recovery

I 292 [ 458

[ 168 | 732

0 150 300 450 600 750 900
Admitted to ICU
(<)

m Deaths = Recovery

Not
Non-invasive 300 | 387 |
Invasive 727 [ 137 ]
0 1;o 3:10 420 6;0 7;0 9:)0
(d) Not admitted to ICU

m Deaths = Recovery

[86] 370
| 338 I 897
0 250 500 750 1000 1250

Figure 4. Distribution of cases of deaths and
recoveries (discharge/cure) of multimorbid
patients diagnosed with COVID-19 according
to ICU admission and age group (a,b),
ventilatory support (c,d).

Of the 1081 patients admitted to the ICU
who died, 67.2% (727) received invasive
ventilatory support (Figure 4c). On the other
hand, of the 488 patients not admitted to the
ICU who died, 69.2% (338) received non-
invasive ventilatory support (Figure 4d).

A total of 3.4% (117 of 3460) cases of
COVID-19 were reported as infection
acquired after hospitalization (nosocomial
transmission). Of the 3460 patients
hospitalized for COVID-19, only 18% (624)
received antiviral treatment and of these,
52.9% (330) were admitted to the ICU and
44.9% (280) died.

PREDICTORS OF DEATHS IN
MULTIMORBID PATIENTS WITH
COVID-19

The first logistic multivariate model with
all covariates showed that sex (OR=1.04;
95%CI=0.88-1.22), fever (OR=1.05;
95%CI=0.89-1.24), dyspnea  (OR=1.06;
CI95%=0.85-1.33), O2 saturation < 95%
(OR=1.12;  CI95%=0.913-1.38),  cough
(OR=0.90 ; 95%CI=0.75-1.07), chronic
liver disease (OR=0.79; 95%CI=0.41-1.52),
kidney disease (OR=1.30; 95%CI=0.93- 2.16),
pneumopathies (OR=0.93; 95%CI=0.67-
1.29), nosocomial transmission (OR=1.47;
95%CI=0.932-2.33) and use of antivirals
(OR=  0.89; 95%CI=0.72-1.11)  were
not factors associated with death from
COVID-19. The covariables race/color, age,
respiratory distress, asthma, heart disease,
diabetes, obesity, number of chronic diseases,
ventilatory support and ICU admission
showed a statistically significant association,
controlled for all other covariates. These
variables were then entered into a second
multivariate logistic model.

In the second multivariate model, all
covariates remained statistically significant,
being independent factors associated with
death from COVID-19 (Figure 5). The risk of
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death increased by 19% for non-white patients.
For the more advanced age groups, the risk of
death increased, being 2.1 times higher in the
age group between 45 and 70 years old and 5.4
times higher in the age group between 71 and
95 years old. Pre-existing chronic illnesses
were associated with death both positively
and negatively. The risk of death increased
by 54% in patients with respiratory distress
and 66% for each chronic disease combined.
On the other hand, the risk of death was
reduced by 55% in patients with asthma, 44%
in patients with heart disease, 29% in patients
with diabetes and 45% in patients with obesity.
For the hospital variables admission to the
ICU and use of ventilatory support, the risk
of death increased by 2.28 times in patients
admitted to the ICU, 9.8 times in patients who
needed invasive ventilatory support and 35%
for non-invasive ventilatory support.

DISCUSSION

Our study analyzed a cohort of multimorbid
patients with SARS-CoV2 confirmed by
RT-PCR admitted to the Brazilian hospital
network to identify predictors of death from
COVID-19 in these patients. We identified
10 independent predictors of deaths.
Age over 45 years, non-white race/color,
respiratory distress, increasing number of
chronic diseases, ICU admission and invasive
mechanical ventilation increased the risk of
death between 1.19 and 9.8 times. On the
other hand, asthma, heart disease, diabetes
and obesity reduced the risk of death between
0.45 and 0.71 times.

Previous studies report that multiple
comorbidities occur in older male patients
hospitalized with COVID-19 (Emani et al.
2020; Guan et al. 2020b; Liu et al. 2020; Nunes
et al. 2020; Yang et al. 2020; Wang et al. 2020;
2020b; Zhou et al. 2020). The risk of death
from COVID-19 in these patients is related to
changes in the responsiveness of the immune
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system due to aging (Opal et al. 2005) and
the increase in the inflammatory process
associated with multimorbidity (Madjid et al.
2020; Friedman et al. Shorey 2019). However,
in our study, sex was not a predictive factor
for the occurrence of deaths and this can be
partially explained by the high proportion of
deaths occurring in both men and women
aged over 45 years in our study cohort.

As in other studies, non-white patients had
an increased risk of death when compared to
white patients (Andrade et al. 2020; Santos
et al. 2020; Zhang et al. 2020). A possible
explanation for this association is that non-
white individuals represent the fraction of
the Brazilian population with employment
conditions that force them not to comply with
preventive isolation and protection measures,
making them more exposed to infection, with
less access to information and services. of
health (Santos et al. 2020).

In our study, the increasing number of
chronic diseases was a risk factor associated
with death from COVID-19, consistent with
other published studies (Galvao and Roncalli
2020; Andrade et al. 2020; Macedo et al.
2020; Soares et al. 2020). The combination of
different chronic health conditions increases
the body’s inflammatory state and can cause
a metabolic disorder and thus weaken the
immune system, putting the multimorbid
patient at greater risk of death (Geng et al.
2021). However, multimorbidity showed
opposite associations for chronic diseases
alone. Chronic liver and kidney diseases and
lung diseases were not predictors of death,
while asthma, heart disease, diabetes and
obesity were protective factors. Other studies
show that not all comorbidities have the
same strength of association with death as a
predictive factor (Emani et al. 2020; Paroham
et al. 2020; Zhou et al. 2020). Patients with
liver diseases are already reported not to be at
greater risk of death from COVID-19 (Espana
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et al. 2021). The absence of risk associated
with death in lung disease patients may be due
to the fact that these patients have some kind
of preconditioning effect due to their own
pulmonary pathophysiology, thus resulting
in better outcomes for these patients. The
protective action of asthma and heart disease
may be related to the beneficial effects of
the anti-inflammatory and anticoagulant
properties of the medications used by
asthmatic and cardiac patients, exerting a
protective function against the course of
COVID-19 and, consequently, reducing the
risk of death in these patients (Group et al.
2020; Reiner et al. 2020; Rodrigues-Diez et al.
2020; Sivaloganathan et al. 2020). Diabetes,
despite being one of the most prevalent
diseases in patients with COVID-19, its
association with outcomes in these patients is
not yet fully understood (Filardi and Morano
2020; Shi et al. 2020; Scheen et al. 2020).

The association of respiratory distress, ICU
admission and use of ventilatory support with
the increased risk of death can be explained by
the fact that they are all clearly related to the
most severe and critical cases of COVID-19,
as reported by other studies (Richardson et
al. 2020b; Suleyma et al. 2020; Esteban et al.
2009). This explanation is reinforced, in our
study, by the high proportion of patients
admitted to the ICU who required ventilatory
support (92.5%) and of these, also the high
proportion of patients who died (64.7%).

Our study has limitations and must be
considered. We used secondary data that
did not contain information about the
status of chronic conditions (control and
treatment) or specification of these diseases.
Second, both comorbidities and deaths from
COVID-19 may be underestimated because
only hospitalized patients were included in
the study cohort. Third, the use of RT-PCR
confirmation of SARS-CoV-2 may result in
only the most severe COVID-19 cases being
included. However, this study has qualities that
deserve to be mentioned. It includes a large
sample and geographic coverage involving
many health units and hospitalization
municipalities.

CONCLUSION

Multimorbid patients have an increased risk
of death from COVID-19 aged over 45 years,
non-white skin color, admission to the ICU,
use of ventilatory support, and an increasing
number of chronic diseases. Contrary to
expectations, some chronic diseases were not
independent factors for the risk of death, such
as lung and kidney disease, while others were
independent factors protective against death,
such as heart disease and diabetes (more
prevalent). More prospective studies must be
carried out considering the combinations of
chronic diseases and the effects on death from
COVID-109.
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