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Pythagoras ~ College. ~Department of risk factor for severe SARS COV-2 infection. The relationship between previous glycemic
Medicine. Codo, MA, Brazil. control and the prognosis of patients hospitalized with COVID-19 is not fully understood.
’ Federal University of Piaui, Nursing Objective: analyze the clinical outcome of patients with diabetes mellitus infected by
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*  San Marcos Hospital. Teresina, P, Brazil. the Trakcare electronic system of all diabetic patients hospitalized with a confirmatory
diagnosis of pneumonia due to COVID-19 in the medical clinic ward of HRAN, from June
to August 2021, who, upon admission, performed the glycated hemoglobin test and
analyzed it using the SPSS software (20.0). Results: A sample of 52 patients was
obtained during the study period. Most patients are female, with a mean age of
approximately 58 years. The comorbidity most associated with the participants was
systemic arterial hypertension, with most diabetics presenting good prior glycemic
control, represented by HbA1c < 7%. The lethality found was 7.7%. Implications: The
study shows a high lethality of diabetic patients infected by COVID-19, but no statistical
significance was found for HbA1c levels with the increase in length of stay, use of
non-rebreathing mask, need for invasive mechanical ventilation or lethality.
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INTRODUCTION

The COVID-19 disease, caused by the
pathogen SARS-CoV-2, has considerably affected
several sectors, including healthcare. It has become
one of the biggest public health problems in the 21st
century, of ongoing international importance.'

There are risk groups that, given the high
vulnerability of this disease, require specialized
care.? Among them are patients with comorbid
Diabetes Mellitus (DM), as the World Health
Organization (WHO) indicated.?

According to global estimates, 9.3% of the
world's population (463 million people) suffers from
this disease, numbers that may increase by the year
2030 (10.2%) and 2045 (10.9%).*

Cumulative clinical studies have suggested
that patients with DM and respiratory infections from
COVID-19 often have COVID-19-associated
hospitalization rates and higher lethality rates
compared with patients without comorbidities.>*

Infection with SARS-CoV-2 occurs by entry
into the cell, primarily through binding of the virus'
Spike protein to the Angiotensin Converting Enzyme 2
(ACE2) receptor. These receptors are found in large
quantities in the lung tissue, the site of virus tropism,
and the endothelium of vessels. Individuals with DM
have increased expression of the ACE2 receptor,
which can amplify the chance of infection and even
influence the severity of the disease.”®

Thus, the inflammatory environment created
by SARS-CoV-2 infection leads to the release of
cytokines, an activating condition of the coagulation
cascade and the cause of thrombotic phenomena.’ In
individuals with DM, this pro-clotting environment
already exists, due to the significant increase in
markers of hypercoagulation and fibrinolysis, in
addition to increased platelet activity and adhesion
to the endothelial wall, making the body a favorable
environment for the occurrence of thromboembolic
events.6,8

Therefore, DM, with the advent of the
pandemic of COVID-19, places itself as one of the
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main comorbidities for the increased risk of
complications, hospitalizations, prolonged intubation,
and death."

Considering the higher risk of non-positive
outcomes for people with diabetes affected by
SARS-CoV-2,>¢ measures for follow-up of patients
hospitalized in this condition need to be implemented
to reduce negative impacts on the patient's
hospitalization. The study aims to analyze the clinical
outcome of patients with diabetes mellitus infected
with SARS-COV-2.

METHOD

This is an analytical, cross-sectional,
retrospective study with a quantitative approach,
which followed the recommendations of the
Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE)." The study site was a
Regional Hospital in Brasilia-DF, considering data from
June to August 2021.

Data were extracted from medical records via
the Trakcare electronic system of all diabetic patients
admitted with a confirmatory diagnosis of COVID-19
pneumonia to the medical ward at the study site,
who were tested for glycated hemoglobin on
admission.

The selection of the medical records followed
a simple random sampling, obtaining a sample of 52
patients in the period studied. Excluded: medical
records of patients vaccinated against the new
coronavirus (COVID-19), patients with anemia,
evidenced by the admission blood count, with the
reference value of 13 to 17 g/dl for men and 12 to 16
g/dl for women, with uremia, defined by urea values
above 55 mg/dl, history of alcoholism or bleeding.
Prior use of corticosteroids, opioids, dapsone, or
antiretrovirals. Presence of hemoglobinopathies that
could interfere in the determination of glycated
hemoglobin.  Excluded preghant patients had
incomplete data on laboratory, clinical, or

radiological exams required in the electronic medical
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record, which could present data that could
compromise the result of the study.

The following variables were collected: age,
gender, diabetes-related comorbidities, use of oral
insulin, admission

antidiabetics or pulmonary

impairment evidenced by non-contrast chest
computed tomography (CT), and admission laboratory
tests for

inflammatory evidence (lymphocytes,

lactate dehydrogenase, c-reactive protein, and
ferritin). The patients were divided into groups
according to the glycated hemoglobin levels of < 7%,
7% - 9%, 9% - 10%, and>10%.

The groups' data were related to the study
outcomes: length of stay, use of non-rebreather mask
(NRM) oxygen therapy, need for invasive mechanical
ventilation (IMV), and mortality.

For data analysis and data treatment,

exploratory descriptive statistics were applied.
Categorical variables were analyzed using absolute
(n) and relative (%) frequency, and quantitative
variables were analyzed using means and standard
deviation. Fisher's exact and Mann-Whitney's U tests
were used for inferential analysis. The data were
analyzed in SPSS software version 20.0. Furthermore,
the significance level adopted was p < 0.05.

The project was submitted to the Research
Ethics Committee of the health service involved in
the study and, subsequently, to Plataforma Brasil,
obtaining approval under opinion number: 4.718.205
on May 18, 2021, meeting the recommendations of
466/12, Health

Resolution No. of the National

Council.
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RESULTS

Between June to August 2021, after applying
52 diabetic
patients with a diagnosis of COVID-19 infection were
obtained. Of the total selected patients, about 44.2%

the inclusion and exclusion criteria,

were male (n=23) and 55.8% were female (n=29), and
the mean age was 58.3 + 11.7 years (Table 1).

In the analysis of the clinical profile of the
participants, the most frequent comorbidity
associated with diabetes was systemic arterial
hypertension (SAH), with 73.1% (n=38), followed by
obesity at 17.3% (n=9). Of the diabetic patients,
78.8% (n=41) used oral antidiabetics, and 13.5% (n=7)
used insulin as a therapeutic measure.

At hospital admission, it was found that the
demand for medical care occurred with a mean of
9.65 + 3.32 days of symptoms and oxygen saturation
of 87.02 + 6.09 %. Most patients, 53.8% (n=28), were
stratified with COVID-19 pneumonia, with 25 to 50%
pulmonary involvement, as evidenced by non-contrast
chest CT on admission.

Regarding biochemical markers, 25% (n=13)
showed lymphopenia, 84.6% (n=44) increased lactate
(LDH), 97.7% (n=42)
c-reactive protein (CRP), where 53.5% (n=23) of these

dehydrogenase increased
patients showed values ten times higher than normal.
81.5% (n=31) showed increased ferritin, with 52.6%
(n=20) of them values three times higher than the

laboratory reference (Table 1).

Table 1 - Characterization of the social and clinical profile of diabetes mellitus patients diagnosed with SARS-CoV-2

infection.
N(%) CI-95% Average (CI-95%) SD
Social Profile
Age Group 58.33(55.07-61.58) 11.70
20-59 years 27(51.9) ( 5.1)
>60 years 25(48.1) ( 1.5)
Sex
Female 29(55.8) (42.3-68.7)
Male 23(44.2) (31.3-57.7)

Clinical Profile

Prior Comorbidity
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Systemic  Arterial  Hypertension

(SAH)

No 14(26.9) (16.3-40.0)

Yes 38(73.1) (60.0-83.7)

Diabetes Mellitus

No 0(0.0)

Yes 52(100.0)

Obesity

No 43(82.7) (70.8-91.1)

Yes 9(17.3) (8.9-29.2)

Other

No 7(13.5) (6.2-24.6)

Yes 45(86.5) (75.4-93.8)

Quantity of medications 1.15(0.96-1.35) 0.70
Oral Antidiabetic

No 11(21.2) (11.8-33.6)

Yes 41(78.8) (66.4-88.2)

Insulin

No 45(86.5) (75.4-93.8)

Yes 7(13.5) (6.2-24.6)

Days of symptoms 9.65(8.71-10.58) 3.32
Non-contrast chest CT

<25% 20(38.5) (26.2-52.0)

25%|-50% 28(53.8) (40.4-66.9)

50%|-75% 3(5.8) (1.7-14.6)

>75% 1(1.9) (0.2-8.6)

Oxygen saturation on admission (%) 87.02(85.32-88.71) 6.09
Lymphocytes 1426.92(1254.85-1598.99) 618.07
<1000 13(25.0) (14.8-37.9)

10001 -4500 39(75.0) (62.1-85.2)

LDH 689.63(616.51-762.6) 262.66
< 460 8(15.4) (7.6-26.9)

4601-1380 43(82.7) (70.8-91.1)

>1380 1(1.9) (0.2-8.6)

CRP 76.00(54.19-97.81) 70.87
<5 1(2.3) (0.3-10.4)

5]-50 19(44.2) (30.1-59.0)

250 23(53.5) (38.8-67.8)

Ferritin 1773.50(721.40-2825.60) 3200.88
<275 7(18.4) (8.6-32.8)

275|-825 11(28.9) (16.5-44.5)

>825 20(52.6) (37.1-67.8)

Legend: 95%Cl = 95% confidence interval; SD = standard deviation.
Source: Research data

In the subdivision of the groups as to glycated
hemoglobin, group 1 (HB1Ac: < 7%) consists of 34.6%
(n=18) of the participants, group 2 (HB1Ac: > 7 to <
9%) 30.8% (n=16), group 3 (HB1Ac: > 9 to < 10%) 11.5%
(n=6) and in group 4 (HB1Ac: > 10%) 23.1% (n=12)
(Figure 1).
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Figure 1 - Characterization of the groups of patients with diabetes diagnosed with SARS-CoV-2 infection.
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Source: Research data.

In the context of inflammatory evidence, patients who had 50 to 75% lung involvement
most patients with lymphopenia 30.8% (n=4), altered evidenced by chest CT were in group 4 (HB1Ac: >
LDH, 34.9% (n=15), and ferritin 35% (n=7) were found 10%), and the only one with involvement greater than
in group 1 (HB1Ac: <7%). In opposition, 66.7% (n=2) of 75% was found in group 2 (HB1Ac: > 7 to < 9%) (Table

2).

Table 2 - Association of the social and clinical profile concerning the groups of patients with diabetes mellitus
diagnosed with SARS-CoV-2 infection regarding the glycated hemoglobin values (H1Ac).
GROUP 1 (Hb1Ac < 7%) GROUP 2-Hb1Ac: >7 a GROUP 3-Hb1Ac: >9a GROUP 4 - Hb1Ac: >

9% <10 % 10 %
o Average o Average # o Average+
N(%) Average + SD  N(%) D N(%) D N(%) D
Social Profile
Age Group 58.3+12.2 60.44+12.25 64.17+8.50 52'673“0'4
7 8
20-59 years 10(37.0) (25.9) 2(7.4) (29.6)
9 4
>60 years 8(32.0) (36.0) 4(16.0) (16.0)
Sex
Female 10(34.5) 11 1(3.4) /
: (37.9) : (24.1)
5 5
Male 8(34.8) (21.7) 5(21.7) (21.7)

Clinical Profile

Prior Comorbidity

SAH

No 6(42.9) 1(7.1) 2(14.3) (355 7)
Yes 12(31.6) (33,?5) 4(10.5) (187.4)
DM

No 0(0.0) 0(0.0) 0(0.0) (0?0)
Yes 18(34.6) (31068) 6(11.5) (2;21)
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Obesity
No 17(39.5) 13 6(14.0) /
' (30.2) . (16.3)
3 5
Yes 1(11.1) (33.3) 0(0.0) (55.6)
Other
1
No 5(71.4) 1(14.3) 0(0.0) (14.3)
15 11
Yes 13(28.9) (33.3) 6(13.3) 24.4)
Quantity of medications 1.2+0.6 1.00£0.73 1.67+0.82 1.08+0.67
Oral Antidiabetic
4
No 2(18.2) 4(36.4) 1(9.1) (36.4)
12 8
Yes 16(39.0) 29.3) 5(12.2) (19.5)
Insulin
14 9
No 18(40.0) 314) 4(8.9) (20.0)
Yes 0(0.0) 2(28.6) 2(28.6) (423’ o
Days of symptoms 9.6+3.2 9.20+3.55 9.50+4.09 10.33+3.20
Non-contrast chest CT
. 4
<25% 7(35.0) 8(40.0) 1(5.0) 20.0)
0, 0, 6
25%| -50% 10(35.7) 7(25.0) 5(17.9) 21.4)
2
o/ | _TEO,
50% | -75% 1(33.3) 0(0.0) 0(0.0) (66.7)
>75% 0(0.0) 1(100) 0(0.0) 0(0.0)
Oxygen  saturation  on  88.17: 89.38:4.18 83.50+8.02 83.92+8.51
admission (%) 3.50
Lvmohocvtes 1455.56 1656.25+ 1166.67+ 1208.33+
ymphocy +563.83 685.5 637.70 536.76
3
< 1000 4(30.8) 3(23.1) 3(23.1) 23.1)
13 9
1000 | -4500 14(35.9) (33.3) 3(7.7) 23.1)
DHL 627.89+ 713.44+ 682.17+ 754.25+
248.39 306.85 314.50 198.75
< 460 3(37.5) 4(50.0) 1(12.5) 0(0.0)
11 12
460]-1380 15(34.9) (25.6) 5(11.6) 27.9)
>1380 0(0.0) 1(100) 0(0.0) 0(0.0)
CRP 08 22 42.90+36.94 91.43+68.74 P
<5 0(0.0) 0(0.0) 1(100.0) 0(0.0)
3
51-50 6(31.6) 9(47.4) 1(5.3) (15.8)
9
> 50 6(26.1) 4(17.4) 4(17.4) (39.1)
Ferritin 1916.92 2618.00+ 1360.80+ 878.80+
+2274.9 5484.9 629.37 564.87
2
<275 4(57.1) 1(14.3) 0(0.0) 28.6)
4
275|-825 1(9.1) 4(36.4) 2(18.2) (36.4)
4
>825 7(35.0) 6(30.0) 3(15.0) 20.0)

Legend: 95%Cl = 95% confidence interval; SD = standard deviation.
Source: Research data
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Regarding the clinical evolution during

hospitalization, the mean length of stay was 15.94 =
10.3 days, 48.1% (n=25) of the diabetic patients
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required a higher intake of oxygen therapy and the
use of NRM, 13.5% (n=7) underwent IMV, and 7.7%
(n=4) died (Table 3).

Table 3- Characterization of the outcome of patients with diabetes mellitus diagnosed with SARS-CoV-2 infection.

N(%) CI-95% Average (1C-95%) SD
Used NRM
No 27(51.9) (38.5-65.1)
Yes 25(48.1) (34.9-61.5)
Invasive Mechanical Ventilation (IMV)
No 45(86.5) (75.4-93.8)
Yes 7(13.5) (6.2-24.6)
Hospitalization time 15.94(13.08-18.81) 10.30
Died
No 48(92.3) (82.7-97.3)
Yes 4(7.7) (2.7-17.3)

Legend: 95%Cl = 95% confidence interval; SD = standard deviation.

Source: Research data.

In the correlation of outcomes with HB1Ac
stratification, the use of NRM was higher in group 4,

32% (n=8), p-value=0.07, and mechanical ventilation,

49.9% (n=3), p-value=0.101. The group that presented
fewer deaths was Group 1, with 37.5% (n=18),

p=0.068 (Table 4).

Table 4 - Qutcome association to the groups of patients with diabetes mellitus diagnosed with SARS-CoV-2 infection

regarding glycated hemoglobin (H1Ac) values.

GROUP 1 (Hb1Ac < GROUP 2-Hb1Ac: > 7 a

GROUP 3-Hb1Ac: >9a  GROUP 4 - Hb1Ac: >

7%) <99 <10 % 10 %
N(%) A"e;aDge * N®%) Average+SD  N(%)  Average +SD  N(%) Aveg?)ge * P";al“
Used
NRM 0.074
12
No i) 10(37.0) 1(3.7) 4(14.8)
Yes 6(24.0) 6(24.0) 5(20.0) 8(32.0)
IMV 0.101
18
No 40.0) 14(31.1) 4(8.9) 9(20.0)
Yes 0(0.0) 2(28.6) 2(28.6) 3(42.9)
g‘:g‘tahzamn 14.67+11.1 14.50+7.92 13.17+7.81 21.17+12.1  0.255
Died 0.068
18 1
No 375) 15(31.3) 4(8.3) 22.9)
Yes 0(0.0) 1(25.0) 2(50.0) 1(25.0)

Legend: 95%Cl = 95% confidence interval; SD = standard deviation.

Source: Research data.

DISCUSSION
This study highlighted the effects of DM
during the hospital stay, which can reflect

complications for these patients with COVID-19.
According to the epidemiological bulletin of
the Ministry of Health (MS) in May 2021, in Brazil, the
age group with the highest hospitalization for
COVID-19 is between 60 and 69 years."”? This study

showed a reduced age range compared to national
data, with a mean age of 58.3 +/- 11.7 years, ranging
from 46 to 70 years. The study sample was
represented by 55.8% females, a divergence from
Brazil, which has a predominance of hospitalizations
for COVID-19 in males, with 55% of the cases.

The profile of patients with diabetes justifies

the profile found in the study, a pathology more
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prevalent in women, represented by 56.2% of
diabetics in Brazil, according to the Brazilian
Diabetes Society."

A relevant finding is a change in the
management flowcharts for patients with COVID-19
during the evolution of the pandemic. The orientation
the Ministry of Health exposed at the beginning of the
pandemic was to proceed with orotracheal intubation
in patients using supplemental oxygen therapy with a
flow higher than 5l/min. This management was
justified by the pathophysiology of COVID-19, which
developed as an acute respiratory distress syndrome
(ARDS).™

It is a consolidated concept that early
mechanical ventilation and mechanical ventilation
with protective ventilatory parameters benefit the
evolution of these patients in the intensive care
unit.’”> However, after the exhaustion of public
resources and the growing number of cases, the
Ministry of Health changed the flowchart, guiding the
rational use of oxygen therapy, with the indication of
IMV only after the use of the maximum flow of
oxygen, that is, the indication of orotracheal
intubation was only for patients with SpO2 saturation
< 90%, even with the use of 15L/min in NRM.®

In this study, the instruction to delay
orotracheal intubation was reproduced, 48.1% of
participants required the use of NRM, but only 13.5%
progressed to IMV. Spontaneous respiratory effort due
to hypoxia causes increased inspiration culminating in
increased negative pressure generated within the
thorax. This manifestation perpetuates inflammation
and may cause alveolar edema and pulmonary
fibrosis, worsening the prognosis of these patients.
The orientation to delay the start of mechanical
ventilation may be associated with increased
mortality.”®

The national and worldwide lethality of the
disease in the general population is around 2.8%, but
the study showed a higher lethality of 7.7%.° In this
context, patients with diabetes showed a higher

lethality rate than general patients infected with

eV Fre Intec e sauae.

COVID-19 in Brazil. Data from the World Health
Organization (WHO) 2019, found increased lethality
for COVID-19 in this study population of 9.2%."

Biochemical analysis of diabetic patients
infected with COVID-19 showed an increased
prevalence of lymphopenia and elevated levels of
LDH, CRP, and ferritin; similar results have been
widely found in the literature. However, it is in group
1, composed of people with diabetes with good prior
glycemic control, where most participants were
found with lymphopenia, increased LDH, and ferritin
on hospital admission compared to groups 2, 3, and 4.

Studies state that diabetes is a chronic
inflammatory disease. Its maintained glycemic
uncontrol perpetuates a pro-inflammatory
environment in the body, culminating in an
immune-metabolic adaptive milieu in the face of
COVID-19 infection.'®"

In the correlation of the clinical data, the
individuals who evolved to an unfavorable outcome,
with longer hospital stays and the need for NRM and
IMV, are found in the majority in group 4, but without
statistical significance. This study demonstrates that
better glycemic controls, quantified by HbA1C
measurement, do not predict good prognosis in
hospitalized patients with COVID-19.

Among the 52 patients studied, there was no
statistically significant increase in development in the
primary endpoints. It is important to highlight that no
patient in group 1 evolved to death. The study
carried out in New York, with 506 diabetic patients
with COVID-19 infection, tried to demonstrate the
correlation of HB1Ac levels on admission, with the
same outcomes studied in our study, obtaining no
statistical significance.?

A meta-analysis performed on 179
COVID-19-infected patients grouped into HB1Ac
stratification levels also showed no statistical
significance compared to COVID-19 severity.”

The conclusions regarding the results are
limited in scope, as other studies suggest that the

severity of the COVID-19 condition is related to

;8:4535 periodicos.ufpl.br



glycemic and metabolic control, as measured by
Glycated Hemoglobin (HbA1c).2:%223

In addition, another factor influencing the
severity of COVID-19 includes the presence of other
comorbidities, and due to the use of secondary data,
information on adjacent comorbidities was

inadequately populated.

CONCLUSION
The study shows a high lethality of diabetic
patients infected with COVID-19 but did not find

Barros NRB, Mascarenhas NA, Barros Junior, FS, Vasconcelos BB, Sousa TMO, Carvalho ARB

length of stay, use of non-rebreathing mask, need for
ventilation, and invasive mechanics.

However, the high lethality of 7.7% found in
diabetic patients with SARS-CoV-2, seen at the study
site, represents almost three times the overall
national lethality, this raises concern for this risk
group.

Knowledge of the variables influencing the
outcome of these patients can guide health services
in the creation of protocols that can improve the care

and management of these patients, to reduce the

statistical significance of HbA1c levels with increased number of deaths and their complications.

RESUMO

Introducdo: O diabetes Mellitus, uma doenca metabolica cronica com grande prevaléncia no Brasil, é fator de risco de gravidade
na infeccao por SARS COV-2. A relacdo do controle glicémico prévio com o progndstico dos pacientes internados com COVID-19
nao é totalmente compreendida. Objetivo: analisar o desfecho clinico de pacientes com diabetes mellitus infectadas pelo
SARS-COV-2. Delineamento: Realizou analise retrospectiva de prontuarios através do sistema eletronico Trakcare de todos os
pacientes diabéticos internados com diagnostico confirmatério de pneumonia por COVID-19 na enfermaria de clinica médica em
um Hospital Regional em Brasilia de junho a agosto de 2021, os quais, no ato da admissao, realizaram o exame de hemoglobina
glicada e analisados no software SPSS (20.0). Resultados: Foram obtidos uma amostra 52 pacientes no periodo estudado. A
maioria dos pacientes é do sexo feminino, com idade média aproximada 58 anos. A comorbidade mais associada aos
participantes diabéticos foi a hipertensao arterial sistémica, apresentando um bom controle glicémico prévio, representado por
HbA1c < 7%. A letalidade encontrada foi de 7,7%. Implicagdes: O estudo evidencia uma elevada letalidade dos pacientes
diabéticos infectados pela COVID-19, porém nao se encontrou significancia estatistica dos niveis de HbA1c com o aumento no
tempo de internacao, uso de mascara nao reinalante, necessidade de ventilacdo mecanica invasiva.

DESCRITORES
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RESUMEN

Introduccion: La diabetes mellitus, una enfermedad metabdlica cronica con alta prevalencia en Brasil, es un factor de riesgo de
gravedad en la infeccion por COVID-19. La relacion del control glucémico previo con el prondstico de los pacientes
hospitalizados por COVID-19 no es totalmente conocida. Objetivo: Analizar el resultado clinico de los pacientes con diabetes
mellitus infectados por SARS-COV-2. Delineacién: Analisis retrospectivo de las historias clinicas a través del sistema electronico
Trakcare de todos los pacientes diabéticos ingresados con diagnostico confirmatorio de neumonia por COVID-19 en la sala de
clinica médica de un Hospital Regional de Brasilia de junio a agosto de 2021, a los que, en el momento del ingreso, se les realizo
la prueba de hemoglobina glicosilada y se analizaron mediante el software SPSS (20.0). Resultados: Se obtuvo una muestra de
52 pacientes en el periodo estudiado. La mayoria de los pacientes eran mujeres, con una edad media aproximada de 58 afos. La
comorbilidad mas asociada a los participantes diabéticos fue la hipertension arterial sistémica, presentando un buen control
glucémico previo, representado por una HbA1c < 7%. La letalidad encontrada fue del 7,7%. Implicaciones: El estudio muestra
una alta letalidad de los pacientes diabéticos infectados por COVID-19, pero no se encontré significacion estadistica de los
niveles de HbA1c con el aumento del tiempo de hospitalizacion, uso de mascarilla no respiratoria, necesidad de ventilacion
mecanica invasiva.

DESCRIPTORES
COVID-19; SARS-CoV-2; Diabetes Mellitus; Complicaciones de la Diabetes.
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