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Introduction

In December 2019, health authorities in Hubei province,
in the People’s Republic of China, identified and reported
to the World Health Organization (WHO) an outbreak of
pneumonia with an unknown etiological agent." In early
January, the SARS-CoV-2 virus (Severe Acute Respiratory
Syndrome Coronavirus 2) was identified and the disease was
called COVID-19 (Coronavirus Disease 2019).?

On August 4, 2020, the disease has infected 18,316,072
people and caused the death of 694,715. The USA, Brazil
and India occupy the first positions in number of infected
people.?® In Brazil, the first case was confirmed on February
26" in the city of Sao Paulo. Between the first case and August
4, 2020, the country had 2,750,249 people infected and
94,665 deaths.*

Due to the global impact caused by the pandemic, there
is an urgent need to produce knowledge about the new
coronavirus. The characterization of infected people is
essential for tackling the disease and for economic recovery.
Since the beginning of the pandemic, several studies have been
published for this purpose, and have shown that the disease
affects more severely elderly people with comorbidities.>
Systemic arterial hypertension (SAH) and diabetes mellitus
(DM) are the most frequent comorbidities in people who
have died, and their pathophysiology seems to favor the
development of more severe conditions.”

COVID-19 is still expanding in Brazil and, because
of that, it is important to understand the characteristics
of infected people in the country and also in different
states, due to Brazil’s continental size and socioeconomic
differences.”® The state of Pernambuco was particularly
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affected, with a record of 98,833 cases and 6,717 deaths
by August 4, 2020."

This study aimed to describe the prevalence and the clinical
and epidemiological profile of deaths from COVID-19 in
Pernambuco between March 12 and May 14, 2020, among
people that had SAH and/or DM as previous diseases.

Methods

This is a cross-sectional observational study involving all
deaths from COVID-19 reported in Pernambuco, between
March 12 and May 14, 2020, of people that had SAH and
DM as previous diseases. We analyzed the following variables:
sex, age group, time between the onset of the first symptoms
and death, signs/symptoms, the number and type of associated
comorbidities, in addition to SAH and DM and lifestyle habits
(smoking and alcoholism). The data were obtained from the
monitoring page of COVID-19 in the state of Pernambuco
(https://dados.seplag.pe.gov.br/apps/corona.html) on May
15, 2020. After data collection, we made some adjustments
in the database, which consisted of adjustment of signs/
symptoms and comorbidities and exclusion of inconsistent
records. For statistical analysis, categorical variables were
initially described by frequencies (absolute and relative) and
continuous variables by measures of central tendency and
dispersion. The Mann-Whitney test was used to compare the
time between symptom onset and death between females and
males and the Kruskal-Wallis test was used to compare the
age groups and comorbidities with the subsequent application
of a post-hoc test. We adopted a confidence interval of 95%
and a significance level of 5%. The analyses were performed
with SPSS software version 24.0 (IBM Corporation). This study
used public domain data, in which it is not possible to identify
individuals. For this reason, approval by the Research Ethics
Committee was not necessary.

Results

Until May 14, there were 1,461 deaths in the state
of Pernambuco according to the database analyzed. We
excluded 185 cases due to low-quality data (absence and/or
inconsistency among the variables), resulting in 1,276 deaths.
According to the records, 338 (26.48%) had SAH and 252
(19.74%) had DM as previous diseases: 158 (12.4%) had
only SAH, 72 (5.6%) only DM and 180 (14.1%) had SAH +
DM. 53.3% of the individuals with SAH had DM and 71.4%
of diabetics had SAH.
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SAH people died from COVID-19 in 56 cities, including
Recife (n=141), Jaboatao dos Guararapes (n=27), Paulista
(n=27)and Olinda (n=17), totaling 62.72% (n=212) of deaths
in the state. People with DM died from COVID-19 in 49 cities,
including Recife (n=104), Jaboatao dos Cuararapes (n=21),
Olinda (n=13), Cabo de Santo Agostinho (n=12) and Paulista
(n=12), in the metropolitan region of Recife. These four cities
accounted for 64.28% (n=162) of all deaths.

The median (in days) time between the onset of
signs/symptoms and death was 8.0 (11Q 9.0), with no
significant difference between groups of comorbidities
(p=0.633), sex (p=0.364), age group (p=0.111) and in the
comparison between elderly and non-elderly individuals
(p=0.257) (Figure 1). The clinical epidemiological profile
showed a homogeneous distribution between sexes in
the general group (n=410). However, the disaggregated
analysis showed a higher prevalence of DM and SAH in
the male population (DM — 61.3% were men and 38.9%
women; SAH — 53.2% were men and 46.8%, women).
On the other hand, considering only individuals with
both comorbidities, there was a predominance of women
(53.3%) (Table 1).

The proportion of elderly people in the studied population
also stood out (73.4% were 60 years old or older; n=301).
Of these, 85.7% (n=258) had SAH, 59.5% (n=179) DM and
45.2% (n=136) had the two comorbidities. The most frequent
signs/symptoms were dyspnea (74.1%; n=304), cough
(72.2%; n=296), fever (68.5%; n=281) and O, saturation
<95% (66.1%; n=271) (Table 1).

Regarding comorbidities/associated risk factors, it was
observed that 73.3% (n=100) of hypertensive patients and
54.2% (n=39) of diabetics had other comorbidities/associated
risk factors. In the group with SAH + DM, this percentage
was 54.4% (n=141). The most frequent comorbidities were:
heart disease (19.5%/n=80), obesity (8.3%; n=34), previous
respiratory disease (7.3%; n=30) and nephropathy (7.8%;
n=32). The prevalence of smoking (current or previous) was
8.8% (n=36) and alcoholism (current or previous), 3.4%
(n=14) (Table 1).

Discussion

The majority of deaths described in the present study
is concentrated in larger cities (Recife and Jaboatao dos
Guararapes) and may be related to the number of individuals
exposed to SARS-CoV-2 virus and the high number of people
moving around, since these are the two most populous
cities in the state. Added to this, the deaths can also be
explained by age composition and the high prevalence of
chronic non-communicable diseases.” The dissemination
of COVID-19 in Pernambuco seems to follow the pattern
of other countries: from large urban centers, it spreads to
medium and small cities."

The deaths occurred mainly among people older than 60,
especially from 70 to 79, which is similar to other countries
previously affected by the pandemic.”?® The profile of
comorbidities in the Brazilian population is also a factor to
be taken into account. The prevalence of DM is 9.4% in the
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Figure 1 - Boxplot from the onset of first symptoms and death of individuals with COVID-19 and systemic arterial hypertension and/or diabetes in
Pernambuco, Brazil. SAH: Systemic arterial hypertension; DM: Diabetes mellitus.
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Table 1 - Clinical epidemiological characterization of deaths from COVID-19 with systemic arterial hypertension and diabetes mellitus
as previous diseases, in Pernambuco, Brazil.

Variable SAH (n=158) DM (n=72) SAH + DM (n=180) Total (n= 410)
Sex n % n % n % n %
Female 74 46.8 28 38.9 96 53.3 198 48.3
Male 84 53.2 44 61.1 84 46.7 212 51.7
Age'

20-29 1 0.6 2 2.8 1 0.6 4 1.0
30-39 2 1.3 1 1.4 2 1.1 5 1.2
40-49 9 5.7 4 5.6 10 5.6 23 5.6
50-59 24 15.2 22 30.6 31 17.2 7 18.8
60-69 40 256.3 13 18.1 41 22.8 94 22.9
70-79 38 24.1 22 30.6 55 30.6 115 28.0
80+ 44 27.8 8 1.1 40 222 92 224
Signs/symptoms?

Dyspnea 111 70.3 54 75.0 139 77.2 304 74.1
Cough 17 74.1 51 70.8 128 711 296 72.2
Fever 110 69.6 46 63.9 125 69.4 281 68.5
02 saturation <95% 99 62.7 57 79.2 115 63.9 271 66.1
Sore throat 13 8.2 12 16.7 17 9.4 42 10.2
Diarrhea 6 3.8 4 5.6 11 6.1 21 5.1
Vomit 4 2.5 5 6.9 6 3.3 15 3.7
Myalgia 5 3.2 0 0.0 8 4.4 13 3.2
Asthenia 6 3.7 1 1.4 4 22 11 2.7
Number of Comorbidities behind SAH

and DM

One comorbidity 58 36.7 33 45.8 0 0.0 91 22.2
Two comorbidities 68 43.0 28 38.9 82 45.6 178 43.4
Three or more 32 20.3 1 15.3 98 54.4 141 344
Comorbidities

Cardiopathy 25 15.8 19 26.4 36 20.0 80 19.5
Obesity 14 8.9 5 6.9 15 8.3 34 8.3
Previous respiratory disease 16 10.1 3 4.2 1" 6.1 30 7.3
Nephropathy 14 8.9 3 4.2 15 8.3 32 7.8
Previous neurological disease 13 8.2 6 8.3 8 4.4 27 6.6
Cancer 5 3.2 1 1.4 6 3.3 12 2.9
Lifestyle Habits

Current smoking 12 7.6 3 4.2 8 4.4 23 5.6
Previous smoking 7 44 2 2.8 4 22 13 3.2
Current alcohol consumption 5 3.2 2 2.8 4 2.2 11 2.7
Previous alcohol consumption 2 1.3 0 0.0 1 0.6 3 0.7

"No records of individuals under 20.2 Signs/symptoms and comorbidities with frequency <2.0% were suppressed. SAH: Systemic arterial hypertension;

DM: Diabetes mellitus.
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general population and is even more significant with increasing
age, whose prevalence is 22.6% in the population older than
60." The prevalence of SAH is around 24.0%, and 60.9%
in the elderly population.’ Individuals with SAH and DM
are more likely to develop severe cases of COVID-19 and
sometimes it is fatal.’®

In addition to age, sex is another relevant feature. In a
review by Li et al.,"” in China, about 60% of people infected
with SARS-CoV-2 were men. Similar results were presented
by Zhou et al.,® both in survivors (59% were men) and in
individuals who died (70% men), a higher percentage of
men. The relationship between sex and COVID-19 is still
unclear, but the worst outcome in males may be related to
the greater number of comorbidities present in men or an
immune system response different from that observed in the
female population.’”

The time between the onset of symptoms and death was
shorter than that previously described in the literature (18.5
days).® In Brazil, the presence of cardiovascular comorbidities
can reduce lifespan by up to four days.'® However, the findings
of our study may be underestimated, as it is necessary to
consider a potential difficulty in recognizing the first symptoms,
especially in individuals with precarious socioeconomic
conditions and low educational level. In addition, memory
bias is a limitation of this variable.

In Pernambuco, 43.9% of the deceased individuals
investigated had SAH and DM simultaneously. In a study
carried out in New York City involving hospitalized patients,
the most frequent comorbidities were SAH (56.6%), obesity
(41.7%) and DM (33.8%), respectively.” These comorbidities
have also been described as the most frequent ones in different
investigations.®'*2° The prevalence of these diseases varied
between countries: in China, for example, the presence of
these diseases is lower than that observed in countries like
Italy and the USA.*!

So far, it is known that the SARS-CoV-2 virus binds to
the angiotensin-converting enzyme 2 (ACE-2), decreasing
the activity of this type of receptor, increasing vascular
permeability.?? This receptor has a greater expression in the
lungs and heart, being fundamental for the functioning of
these systems.? In patients with SAH and DM, there is an
increase in this type of receptor compared to the healthy
population, which may lead to the development of more
severe diseases.?> Furthermore, SARS-CoV-2 promotes
endothelial damage mainly in the pulmonary capillaries,
promoting a pro-coagulation state, inflammatory vascular state
and cell infiltrate, which may justify more severe conditions
in patients with DM and obese people.?*2¢

Additionally, individuals with DM appear to have a
response to SARS-CoV-2 with large volumes of interferon
(IFN) and a late Th1/Th17 response contributing to a more
intense inflammatory response.?” A recent in vitro study
demonstrated that the concentration of glucose in monocytes
was related to increased viral replication and production of
pro-inflammatory cytokines.?

The sum of different comorbidities in the same individual
may result in amplification of inflammatory response and
favor the rapid progression and/or worsening of the clinical
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condition, reducing patient survival.?”?® In this analysis,
the most prevalent comorbidities associated with DM and
SAH were unspecified heart disease and obesity. These
comorbidities were also observed in the New York study, in
which 18.0% of the individuals had heart disease and 41.7%
were obese.” Currently, the high prevalence of obesity has
been a serious public health problem in most countries,
including Brazil.

Lifestyle habits, such as smoking and excessive alcohol
consumption, may also aggravate COVID-19. When infected,
smokers are 3.5 times more likely to develop aggressive
forms of the disease than non-smokers.? Therefore, smoking
increases the risk of lung injury culminating in chronic
respiratory bronchiolitis, various types of pneumonia, cancer
and pulmonary emphysema,*® which, individually, are risk
factors for SARS-CoV-2 and, together, decrease lung function,
increasing virus susceptibility.

Chronic consumption of alcoholic beverages results in
increased pro-inflammatory response and reduced anti-
inflammatory defenses mediated by cytokines.?' Associated
to this, the immune system is impaired because it reduces the
ability to fight against infectious agents through innate and
adaptive immunity, exposing those infected by SARS-CoV-2
to a more aggressive forms of the disease.*'

The cumulative effects of comorbidities on aggravation
and mortality by COVID-19 is unknown. It is possible that
the sum of comorbidities may act together to facilitate both
the cellular entry of SARS-CoV-2 mediated by ACE-2%¢ into
the cells and favor more aggressive inflammatory responses.
Studies on this aspect are strongly recommended.

Even with all the methodological precautions adopted,
this study has limitations: i. The database used is in the public
domain and was built from the COVID-19 notification forms,
without adequate standardization of variables and lack of
detailed information (glycemic levels, obesity stage, pressure
control, among others); ii. Throughout the pandemic, different
notification forms were implemented, excluding and/or adding
variables; and iii. As it is a new disease, without a clear list of
signs/symptoms, it is likely that the less common ones were
not identified by patients and registered, especially at the
beginning of the pandemic.

Conclusion

The prevalence of SAH was higher than the prevalence of
DM in individuals who died from COVID-19. In the elderly,
the prevalence was higher than that observed in non-elderly
individuals. In addition, there was an important accumulation
of comorbidities and risk factors. The clinical epidemiological
profile was characterized by elderly people, signs/symptoms
indicative of respiratory impairment and predominance of
more than one comorbidity. There was no difference between
the time of onset of the first symptoms and death in the analysis
according to sex and age group.

We recommend studies that can estimate the risk of severity
according to the number and type of pre-existing comorbidities.



Santos et al.
Arterial Hypertension, Diabetes Mellitus and COVID-19

Brief Communication

Author Contributions

Conception and design of the research; Acquisition of data;
Analysis and interpretation of the data; Statistical analysis;
Obtaining financing; Writing of the manuscript; Critical
revision of the manuscript for intellectual content: Santos LG,
Baggio JAO, Leal TC, Costa FA, Fernandes TRMO, Silva RV,
Armstrong A, Carmo RF, Souza CDF

Potential Conflict of Interest

No potential conflict of interest relevant to this article was
reported.

References

1. Shereen MA, Khan S, Kazmi A, Bashir N, Siddique R. COVID-19 infection:
Origin, transmission, and characteristics of human coronaviruses.
AdvancRes [Internet]. 2020 Mar 16 [cited 2020 Jun 2];24:91-98. DOI doi.
org/10.1016/j.jare.2020.03.005. Available from: https://www.sciencedirect.
com/sciencefarticle/pii/$2090123220300540.

2. Strabelli TMV, Uip DE. COVID-19 e o Coragao. Arq Bras Cardiol.
[Internet]. 2020 Mar 30 [cited 2020 Jun 2];114(4):598-600. DOI
10.36660/abc.20200209. Available from: https://www.scielo.br/scielo.
php?script=sci_arttext&pid=50066-782X2020000400598&Ing=pt&nr
m=iso

3. Organizacao Mundial da Satide. OMS.Coronavirus disease (COVID-19)
outbreak situation [Internet]. 2020 [cited 2020 Aug 04]. Available from:
https://www.who.int/emergencies/diseases/novel-coronavirus-20192gclid
=CjwKCAjwIZf3BRABEIWA8QOqq-0YAuqVKv-pzn_skILWYn5zVY7lsveG_
GHwO065z06rGeXqRkSJZGRoC4_8QAVD_BwE.

4. MonitoraCOVID-19. Painel Brasil [Internet]. 2020 [cited 2020 Jun 10].
Available from: https://bigdata-covid19.icict.fiocruz.bry.

5. PorchedduR, Serra C, Kelvin D, Kelvin N, Rubino S. Similarity in Case Fatality
Rates (CFR) of COVID-19/SARS-COV-2 in Italy and China. ] Infect Dev Ctries
[Internet]. 2020[cited 2020 Jun 10];14(2):125-128. Available from: https://
jidc.org/index.php/journal/article/view/32146445.

6. Shereen M A, Suliman K, Kazmi A, Bashir N, Siddique R. COVID-19
infection: Origin, transmission, and characteristics of human coronaviruses.
J Adv Res [Internet]. 2020 Jul [cited 2020 Jul 10];24:91-98. Available from:
https://www.sciencedirect.com/science/article/pii/S2090123220300540.

7. Richardson S, Hirsch JS, Narasimhan M, Crawford JM, McGinn T, Davidson
KW, et al. Presenting Characteristics, Comorbidities, and Outcomes Among
5700 Patients Hospitalized With COVID-19 in the New York City Area. JAMA
[Internet]. 2020 May 26 [cited 2020 Jun 8];323(20):2052-2059. Available
from: https://jamanetwork.com/journals/jama/fullarticle/2765184.

8. ZhouF YuT,DuR, FanG, LiuY, Liu Z, et al. Clinical course and risk factors
for mortality of adult inpatients with COVID-19 in Wuhan, China: a
retrospective cohort study. Lancet [Internet]. 2020 Mar 28 [cited 2020 Jun
21;395(10229):1054-1062. Available from: https://www.thelancet.com/
journals/lancet/article/P11IS0140-6736(20)30566-3/fulltext.

9. Teuwen L-A, Geldhof V, Pasut A, Carmeliet P. COVID-19: the vasculature
unleashed. Nat Rev Immunol [Internet]. 2020 May 21 [cited 2020 Jun
14];1-3. Available from: http://www.nature.com/articles/s41577-020-
0343-0

10. Marson FA L, Ortega M M. COVID-19 in Brazil. Pulmonology [Internet].
2020]Jul/Aug cited 2020 Jul 2];26:241-4. Available from: https://www.ncbi.
nim.nih.gov/pmc/articles/PMC7183991/

11. Pernambuco(Estado). Secretaria de Sadde. Centro de Informagoes
Estratégicas de Vigilancia em Satde. Informe Epidemiolégico N2 156/2020
— Pernambuco. 04 de agosto de 2020. Pernambuco (PE); 2020. [cited
2020 Aug 04]. Available from: https://12ad4c92-89c7-4218-9e11-

Sources of Funding

There were no external funding sources for this study.

Study Association

This study is not associated with any thesis or dissertation
work.

Ethics approval and consent to participate

This article does not contain any studies with human
participants or animals performed by any of the authors.

Oee136fa4b92 filesusr.com/ugd/3293a8_965059e30c594eac88e6b4f87
2b6c042.pdf

12. Melo SPDC, Cesse EAP, Lira PIC, Rissin A, Cruz RSBLC, Filho MB.
Doengas crénicas ndo transmissiveis e fatores associados em adultos
numa drea urbana de pobreza do nordeste brasileiro. Cien Saude Colet.
2019;24(8):3159-3168.

13. Carmo RF, Nunes BEBR, Machado MF, Armstrong AC, Souza CDF.
Expansion of COVID-19 within Brazil: the importance of highways.) Travel
Med.2020;0820.

14. Malta DC, Duncan BB, Schmidt MI, Machado M, Silva AG, Bernal RTI, etal.
Prevaléncia de diabetes mellitus determinada pela hemoglobina glicada na
populagao adulta brasileira, Pesquisa Nacional de Satde. Rev Bras Epidemiol
[Internet]. 2019 [cited 2020 Jun 21];22(27):1-13. Available from: https://
www.scielo.br/scielo.php?pid=51415-790X2019000300408 &script=sci_
arttext&ting=pt.

15. Brasil. Ministério da Satde. Vigitel Brasil 2018: vigilancia de fatores de risco
e protegdo para doencas cronicas por inquérito telefonico: estimativas sobre
frequéncia e distribuigao sociodemogréfica de fatores de risco e protegao
para doengas cronicas nas capitais dos 26 estados brasileiros e no Distrito
Federal em 2018. Ministério da Satde, Brasilia; 2019.

16. Cuschieri S, Grech S. COVID-19 and diabetes: The why, the what and the
how. ] Diabetes Complications. 2020 Sep; 34(9): 107637.

17. LiL, Huang T, WangY, Wang Z, Liang Y, Huang T, etal. COVID-19 patients’
clinical characteristics, discharge rate, and fatality rate of meta-analysis.
J Med Virol [Internet]. 2020 Jun 23 [cited 2020 Jul 11];92(6):577-83.
Available from: https://pubmed.ncbi.nlm.nih.gov/32162702/.

18. Souza CDF, Leal TC, Santos LG. Does Existence of Prior Circulatory
System Diseases Accelerate Mortality Due to COVID-192 Arq Bras Cardiol
[Internet]. 2020 Mai 21 [cited 2020 Jul 24]; 115(1):146-147Available
from: http://publicacoes.cardiol.br/portal/abc/portugues/2020/v11501/
pdf/11501026.pdf

19. Zhu N, Zhang D, Wang W, Li X, Yang B, Song et al. A Novel Coronavirus
from Patients with Pneumonia in China, 2019. N Engl ) Med [Internet].
2020[cited 2020 Jun 6]; 382:727-733. Available from: https://www.nejm.
org/doi/full/10.1056/nejmoa2001017.

20. AdhikariSP MengS, WuY,Mao, Ye E, Wang Q, etal. Epidemiology, Causes,
Clinical Manifestation and Diagnosis, Prevention and Control of Coronavirus
Disease (COVID-19) During the Early Outbreak Period: A Scoping Review.
Infect Dis Poverty .[Internet]. 2020[cited 2020 Jun 2]; 9(1):1-12. Available
from: https://link.springer.com/article/10.1186/s40249-020-00646-x.

21. Ejaz H, Alsrhani A, Zafar A, Javed H, Junaid K Abdalla AE, et al. COVID-19
and comorbidities: Deleterious impact on infected patients. J. Infect.
Public Health. 2020 [Internet]. 2020[cited 2020 out 23]; 9(1):1-12.
Available from: https://www.sciencedirect.com/science/article/pii/
$1876034120305943#bib0065

Arq Bras Cardiol. 2021; 117(2):416-422

420


about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

421

Santos et al.
Arterial Hypertension, Diabetes Mellitus and COVID-19

Brief Communication

22.

23.

24.

25.

26.

Hoffmann M, Kleine-Weber H, Schroeder S, Kriiger N, Herrler T, Erichsen S,
etal. SARS-CoV-2 Cell Entry Depends on ACE2 and TMPRSS2 and Is Blocked
by a Clinically Proven Protease Inhibitor. Cell .[Internet]. 2020 Apr 16|cited
2020Jun 6];181(2):271-280.e8. Available from: https://www.sciencedirect.
com/science/article/pii/S0092867420302294.

ZhengYY, Ma YT, Zhang]JY, Xie X. COVID-19 and the cardiovascular system.
Nat Rev Cardiol. [Internet]. 2020[cited 2020 Jul 1]; 17: 259-260. Available
from: https://www.nature.com/articles/s41569-020-0360-5.

Teuwen L-A, Geldhof V, Pasut A, Carmeliet P COVID-19: the vasculature
unleashed. Nat Rev Immunol. [Internet]. 2020 May 21 [cited 2020 Jun
14];1-3. Available from: http://www.nature.com/articles/s41577-020-
0343-0

Kaur R, Kaur M, Singh J. Endothelial dysfunction and platelet hyperactivity
in type 2 diabetes mellitus: Molecular insights and therapeutic strategies.
Cardiovasc Diabetol. [Internet]. 2018 Aug 31[cited 2020 Jul 1];17(1):121.
Available from: https://pubmed.ncbi.nlm.nih.gov/30170601/.

Engin A. Endothelial dysfunction in obesity. In: Advances in Experimental
Medicine and Biology. Adv Exp Med Biol. [Internet]. 2017[cited 2020
Jul 4]; 960: 345-79. . Available from: https://pubmed.ncbi.nlm.nih.
g0v/28585207/.

Arq Bras Cardiol. 2021; 117(2):416-422

27.

28.

29.

30.

31.

Codo AC, Davanzo GG, Monteiro LB, Souza G, Muraro S, Carregari V, etal.
Elevated Glucose Levels Favor Sars-Cov-2 Infection and Monocyte Response
Through a Hif-1a/Clycolysis Dependent Axis. SSRN [Internet]. 2020|[cited
2020Jul 8]; 1-32. Available from: https://www.unicamp.br/unicamp/sites/
default/files/2020-05/SSRN-id3606770_Cell%20Met.pdf.

Muniyappa R, GubbiS. COVID-19 pandemic, coronaviruses, and diabetes
mellitus. Am J Physiol Endocrinol Metab. [Internet]. 2020 [cited 2020 Jul
12]; 318:736-741. Available from: https://www.unicamp.br/unicamp/sites/
default/files/2020-05/SSRN-id3606770_Cell%20Met.pdf.

Guan W, Ni Z, Hu Y, Liang W, Ou C, He J, et al. Clinical characteristics of
coronavirus disease 2019 in China. N Engl ] M. [Internet] 2020 [cited 2020
Aug 04]; 382:1708-1720. Available from: https://pubmed.ncbi.nIm.nih.
gov/32109013/

U.S. Department of Health and Human Services. The health consequences
of smoking: 50 years of progress. A report of the Surgeon General. Atlanta:
U.S. Department of Health and Human Services; 2014[cited 2020 Aug
04]. Available from: https://www.cdc.gov/tobacco/data_statistics/sgr/50th-
anniversary/index.htm

Testino G. Are Patients With Alcohol Use Disorders at Increased Risk for
Covid-19 Infection? Alcohol Alcohol. 2020 [cited 2020 Aug 04]; 55(4):344-
6. Available from: https: //academic.oup.com/alcalc/advance-article/
doi/10.1093/alcalc/agaa037/5827422


about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

Santos et al.
Arterial Hypertension, Diabetes Mellitus and COVID-19

Brief Communication

m' This is an open-access article distributed under the terms of the Creative Commons Attribution License

Arq Bras Cardiol. 2021; 117(2):416-422 422



