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ABSTRACT

Justification and Objectives: Healthcare-associated infections (HAI) affect thousands of people worldwide
and are a major cause of complications among hospitalized patients. This study aimed to identify HAI characteristics
among patients hospitalized at a cardiac intensive care unit (CICU) in a reference hospital in Santa Catarina from Janu-
ary to December 2017. Methods: This is a descriptive cross-sectional study conducted in the hospital infection control
committee (HICC) and intensive care unit (ICU) of the institution. Data were collected from 86 HAI notification forms.
All patients admitted to the CICU notified with HAI by the HICC in 2017 were included in the study. Demographic
and clinical data were collected from patients’ medical records. Data were tabulated in Microsoft Excel and analyzed
by the Statistical Package for the Social Sciences (SPSS) version 18.0. Results: In 2017, HAI incidence was 58.6% and
mortality rate 44.8%. The infection was more prevalent among individuals aged between 71 and 80 years (39.6%), and
mainly affected the respiratory tract (RTI) (58.1%), the urinary tract (43%), and the bloodstream (30.2%). Pseudomonas
aeruginosa (27.9%), Klebsiella pneumoniae (26.7%) and Acinetobacter baumannii (19.8%) were the main etiological
agents. Regarding the base pathology, congestive heart failure was the most frequent (19.8%). Conclusion: This
study found similar results on the incidence of HAIL in CICU to those reported in the literature. Studies have showed
permanent education, prevention and control protocols (bundles), and appropriate hand hygiene to be effective
actions in reducing infections.
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RESUMO

Justificativa e Objetivos: As Infeccdes Relacionadas a Assisténcia a Saude (IRAS) acometem milhares de pes-
soas em todo o mundo e sdo uma das principais causas de complica¢cdes em individuos hospitalizados. O objetivo
deste estudo foi conhecer as caracteristicas das IRAS em pacientes internados em uma Unidade de Terapia Intensiva
Cardiolégica em um hospital de referéncia em Santa Catarina, no periodo de janeiro a dezembro de 2017. Métodos:
Estudo descritivo, realizado de forma transversal na Comissdo de Controle de Infeccdo Hospitalar (CCIH) e Unidade
de Terapia Intensiva (UTI) da institui¢cdo. Os dados foram coletados em 86 fichas de notificacdo de IRAS. Fizeram parte
deste estudo todos os pacientes internados na UTI Cardiologica que tiveram notificagdo de IRAS registrada pela CCIH
em 2017, sendo coletadas nos prontuarios as variaveis demogréficas e clinicas. Os dados foram organizados no Excel
e analisados por meio do Statistical Package for the Social Sciences (SPSS) versdo 18.0. Resultados: O percentual
de IRAS em 2017 foi de 58,6% e o indice de mortalidade foi de 44,8%. Verificou-se maior ocorréncia de infeccdo em
individuos com idade entre 71 e 80 anos (39,6%), principalmente infeccdo do trato respiratério (ITR) (58,1%), segui-
da de infeccdo do trato urinario (43%) e infeccdo da corrente sanguinea (30,2%). Os principais agentes etioldgicos
foram: Pseudomonas aeruginosa (27,9%), Klebsiella pneumoniae (26,7%) e Acinetobacter baumannii (19,8%). Quanto a
patologia de base, a mais frequente foi a insuficiéncia cardiaca congestiva (19,8%). Conclusao: O levantamento dos
dados acerca das IRAS em UTI Cardioldgica evidenciou incidéncia semelhante aos achados com a literatura. A¢des
de educacgdo permanente, elaboracdo de protocolos (bundles) de prevencdo e controle, e técnicas de higienizagdo
correta das maos tém se mostrado efetivos para reduzir as infeccoes.

Descritores: Incidéncia. Infeccdo hospitalar. Unidades de Terapia Intensiva.

RESUMEN

Justificacion y Objetivos: Las infecciones relacionadas con la atencién sanitaria (IRAS) afectan a miles de
personas en todo el mundo y son una de las principales causas de complicaciones en individuos hospitalizados.
El objetivo de este estudio fue conocer las caracteristicas de las IRAS en pacientes ingresados en una Unidad de
Cuidados Intensivos Cardioldgicos, en un hospital de referencia de Santa Catarina, de enero a diciembre de 2017.
Métodos: Estudio descriptivo realizado de forma transversal en la Comision de Control de Infecciones Hospitalarias
(CCIH) y la Unidad de Cuidados Intensivos (UCI) de la institucion. Los datos se recopilaron en 86 formularios de
notificacion de IRAS. El estudio incluyd a todos los pacientes ingresados en la UCI de Cardiologia que recibieron
notificacion de IRAS registrada por el CCIH en 2017, y se recogieron variables demogréficas y clinicas de los registros
médicos. Los datos se organizaron en Excel y se analizaron utilizando el Paquete Estadistico para las Ciencias Sociales
(SPSS), version 18.0. Resultados: El porcentaje de IRAS en 2017 fue del 58,6%, y la tasa de mortalidad resulto el 44,8%.
Hubo una mayor ocurrencia de infeccion en individuos entre 71y 80 afos (39,6%), principalmente infeccidn del tracto
respiratorio (ITR) (58,1%), seguida de infeccién del tracto urinario (43%) e infeccion del torrente sanguineo (30,2%).
Los principales agentes etioldgicos fueron: Pseudomonas aeruginosa (27,9%), Klebsiella pneumoniae (26,7%) y Acineto-
bacter baumannii (19,8%). En cuanto a la patologia de base, la mas frecuente fue la insuficiencia cardiaca congestiva
(19,8%). Conclusion: La recogida de datos sobre las IRAS en UCI de Cardiologia mostrd una incidencia similar a los
hallazgos de la literatura. Se ha demostrado que las acciones por la educacion continua, la preparacién de protocolos
de prevencion y control (bundles) y técnicas adecuadas de higiene de manos son eficaces para reducir las infecciones.

Palabras clave: Incidencia. Infecciéon Hospitalaria. Unidades de Cuidados Intensivos.

INTRODUCTION 2007 replacing the term hospital infection with HAL#

Healthcare-associated infections (HAI) affect The World Health Organization (WHO) estimates that

thousands of people worldwide and are a major cause of
complications and deaths among hospitalized patients,
posing an important patient safety issue.! HAI impact
morbimortality, increase the length of stay in intensive
care units (ICU) and rise healthcare-related costs?. For
being caused by resistant microorganisms, HAI are con-
sidered serious difficult-to-treat complications.
According to the Ministry of Health, hospital infec-
tions are infections that arise after admission and manifest
themselves during hospitalization or after discharge.?
Considering that these infections occur not only within
hospitals, but also in other healthcare services, the Centers
for Disease Control and Prevention (CDC) recommended in

one in every ten patients worldwide are affected by HAI, es-
pecially in developing countries.?3* According to the Patient
Safety and Quality in Health Services Bulletin, 72% of the
Brazilian hospitals reported HAI cases in adult ICU in 2017.5

In the same year, 233 hospitals in Santa Catarina
reported cases of infection in adult ICU, including prima-
ry bloodstream infections (PCI), central venous catheter
(CVC) complications, ventilator-associated pneumonia
(VAP), and urinary tract infections (UTI) associated with
delaying urinary catheter (DUC). Such infections are
mainly caused by Staphylococcus coagulase negativa,
Staphylococcus aureus, Klebsiella pneumoniae, and Acine-
tobacter baumannii.®
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ICU patients are significantly more likely to acquire
a hospital infection due the contact with health profes-
sionals, use of invasive equipment and devices, immu-
nosuppressants, prolonged hospitalization, incoherent
use of antibiotics, and greater risk of care environment
contamination, which enables selective natural microor-
ganisms to emerge.”®

In these circumstances, and considering that car-
diac surgery is a highly complex procedure, identifying
HAI characteristics among patients admitted at the car-
diac intensive care unit (CICU) is relevant.tIn the national
scope, this proposal is justified by the lack of studies
approaching infections incidence, demographic and cli-
nical characteristics, and main microorganisms and sites
among patients admitted to CICU.

This research aims to advance a contextualized
knowledge on the current incidence of HAL enabling the
development of control measures aimed at preventing
and better managing infections.

For that, we sought to identify HAI characteristics
among patients hospitalized at the CICU in 2017.

METHODS

This is a descriptive cross-sectional study with data
on notifications of healthcare-associated infections (HAI)
provided by the hospital infection control committee
(HICC) and the CICU of a reference hospital in Santa Cata-
rina affiliated to the Brazilian Unified Health System (SUS).

The intensive care unit (ICU) in question contains
fourteen beds, receives critically ill adult patients with
heart diseases, and predominantly performs surgical ca-
re. Considering the definitions proposed by the centers
for disease control and prevention (CDC), all patients
hospitalized at the ICU for over 24 hours diagnosed with
HAI were included in the study.

Data was initially collected by a retrospective sur-
vey of HAI cases registered at the HICC and later from the
medical records of HAI patients hospitalized at the ICU.
The following variables were investigated: demographic
(gender and age) and clinical (infection site, invasive
devices, type of etiological agent, base pathology, co-
morbidities, and clinical outcome).

The collected data were analyzed using the Sta-
tistical Package for the Social Sciences (SPSS), version
18.0. This study complies with the ethical principles for
research involving human beings (established by the
Resolution 466/12 CNS) and was approved by the Re-
search Ethics Committee of the Universidade do Sul de
Santa Catarina, under opinion no. 3.102.120 and CAAE
03564918.1.0000.5369.

RESULTS

Among the 146 patients hospitalized at the CICU,
86 (58.9%) were diagnosed with healthcare-associated
infections (HAI) by the HICC. These were predominantly
male patients, aged between 71 and 80 (39.6%) and 61
and 70 years old (24.4%) (Table 1).

Table 1. Demographic characteristics of HAI patients
in the CICU of a reference hospital in the state of Santa
Catarina in 2017.

Variables n %
Sex
Female 32 372
Male 54 62.8
Age
30 to 40 years 2 2.3
41 to 50 years 10 11.6
51 to 60 years 7 8.2
61 to 70 years 21 24.4
71 to 80 years 34 39.6
81 to 90 years 12 139

The most common infection site was the respira-
tory tract (58.1%), associated with mechanical ventilation
(83.7%), delaying urinary catheter (69.8%) and central
venous catheter (58.2%). Pseudomonas aeruginosa (27.9%),
Klebsiella pneumoniae (26.7%) and Acinetobacter Baumannii
(19.8%) were the main etiological agents. The average
length of stay was 35.4 days, with a minimum of 3 days
and a maximum of 142 days (Table 2).

The most frequent base pathology was congestive
heart failure (CHF) (19.8%), followed by cardiac arrest
(CRP) (17.6%). All study participants presented comor-
bidities, including systemic arterial hypertension (SAH)
(64.7%), diabetes mellitus (DM) (34.9%), coronary artery
disease (CAD) (24.7%), and smoking (18.6%).

Clinical discharge was the most common clinical outco-
me (55.8%), but 44.1% of the cases resulted in death (Table 2).

Table 2. Clinical characteristics of HAI patients in the
CICU of a reference hospital in the state of Santa Cata-
rina in 2017. Florianopolis/SC, 2020.

Variables n %

Infection site

Respiratory tract 50 58.1

Urinary tract 37 43.0

Bloodstream 26 30.2
Invasive devices

Mechanical ventilation 72 83.7

Delaying urinary catheter 60 69.8

Central venous catheter 50 58.2

Microorganisms
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Pseudomonas aeruginosa 24 279
Klebsiella pneumoniae 23 26.7
Acinetobacter baumannii 17 19.8
Others 13 151
Base pathology
Congestive heart failure 17 19.8
Cardiorespiratory arrest 15 17.6
Acute myocardial infarction 13 151
Others 06 7.0
Comorbidities
Systemic arterial hypertension 55 64.7
Diabetes mellitus 30 34.9
Coronary artery disease 21 24.7
Smoking 16 18.6
Clinical outcome
Discharge 48 55.8
Death 38 44.1
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DISCUSSION

We found the incidence rate of healthcare-associa-
ted infections (HAI) to be equal to 58.9% — similar to tho-
se reported by other studies approaching HAL in intensive
care unit (ICU), which ranged from 35.5% to 61.6%.%4In our
study, HAI were more common in men (62.8%), corrobora-
ting other studies.>*® This finding may be explained by the
self-care deficit among this population,*® pointing to a need
for strengthening strategies targeting health education,
autonomy promotion, and the recognition of the disease.

Considering age group, infections were more pre-
valent among individuals aged 71-80 years. Previous
studies suggest that factors such as age and comorbi-
dities (including systemic arterial hypertension, diabetes
mellitus, and chronic heart disease) implicate organic
dysfunctions, influencing patients’ immunosuppression
and contributing to the emergence of HAL}17-20

The respiratory tract was the main infection site,
comprehending 58.1% of the cases — data that corrobo-
rates previous studies.’®?13 Mechanical ventilation time,
chronic lung disease, smoking, sepsis, neurological dise-
ase, trauma, and previous use of antibiotics are among
the risk factors for HAL® From an epidemiological point of
view, HAI comprises approximately 25% of all ICU-acquired
infections, especially in patients undergoing mechanical
ventilation.101418

In line with our study, the Ministry of Health states
that HAI emergence is closely related to impaired immu-
nity, presence of multidrug-resistant microorganisms,
and environmental contamination.?

We found the urinary tract to be the second main
infection site, accounting for 43% of the cases. Previous
studies have associated the use of invasive devices with
HAI development. A research conducted in Arabia found
UTI and the use of DUC to be significantly correlated, as
well as BSI and the use of CVC.22 Likewise, factors such
as inserting urinary catheters in patients without medical
indication or using them for longer than necessary were
significantly associated with UTI development.??

BSI occurred in 30.2% of the cases, possibly attri-
butable to catheter contamination due to inadequate
manipulation. In the ICU, contaminated professionals,
objects, and clothing may function as vectors for pa-
thogens and, added to poor hand hygiene, favor HAI
development.20-23-5

Patients who underwent mechanical ventilation
(83.7%), DUC (69.8%), and CVC (58.2%) during hospitali-
zation in the cardiac ICU have higher risks of developing
infections. A study conducted in a teaching hospital in
Minas Gerais found intubation time and CVC and DUC
permanence to be the independent predictors of infec-
tion outcomes after cardiac surgeries.?

In line with a study conducted in an ICU in the Fe-
deral District (21.4%),1%%% Pseudomonas aeruginosa was
the most common etiological agent in our study, with
an average incidence of 27.9% in 2017. Previous studies
found Pseudomonas aeruginosa to be one of the main
pathogens in respiratory tract samples of hospitalized
patients, resulting in prolonged hospital stay, increased

hospital costs, and higher morbidity and mortality rates.

We also verified that CHF was the most frequent
base pathology (19.8%), which may be explained by the
factors increasing its occurrence probability: the cardio-
vascular diseases, such as hypertension, diabetes melli-
tus, smoking, dyslipidemia, sedentary lifestyle, and obesity.
Cardiovascular diseases tend to cause hemodynamic and
functional changes in the individual, besides destabilizing
the body's defense mechanisms. Considering that, base
pathologies are deemed a serious risk factor for HAI de-
velopment when associated with cardiovascular diseases.?

Although hospital discharge was the most frequent
outcome, the number of deaths was still relevant (44.1%).
The mortality rate of HAI patients may be associated with
ICU admission, given that this sector receives patients requi-
ring critical care. HAI were more common among patients
hospitalized for cardiac causes and who underwent surgery,
which is justified by their subsequent hemodynamic insta-
bility, comorbidities, the invasive procedures performed,
and long-term use of vasoactive drugs.10121516

For being associated with multidrug-resistant
pathogens, HAI and their relative mortality rate pose a
major challenge in the care of critically ill patients, whose
mortality rate is five times higher.}? Studies have showed
permanent education, prevention and control protocols
(bundles), and appropriate hand hygiene to be effective
actions in reducing infections.10

In this study, male patients were the most affected
by HAI, among which the more common infections occur-
red in the respiratory tract, urinary tract, and bloodstream.
Regarding the microbial profile, the gram-negative bacteria
Pseudomonas aeruginosa, Klebsiella pneumoniae, and Acine-
tobacter baumannii were the most incident. Several factors
favor the appearance of these microorganisms in the ICU,
such as: the flow of patients undergoing surgery, under-
lying diseases, use of invasive devices, long hospital stay,
immune status, age, and use of immunosuppressant drugs.
Antibiotics may likewise contribute to antimicrobial resis-
tance, impairing treatment and increasing hospital costs.

This study found similar results on the incidence of
HAI in CICU to those reported in the literature, advan-
cing the knowledge on the characteristics of infections
within this sector.

Some of the difficulties found in the study include
the lack of information in the notification forms provided
by HICC, which did not present all variables. These insti-
tutions must reinforce the need to completely fill out the
forms to improve HAI notification and control.

REFERENCES

1. Saleem Z, et al. A multicenter point prevalence survey of
healthcare—associated infections in Pakistan: Findings and
implications. Am J Infect Control, Abril 2019; 47(4):421-424. doi:
10.1016/j.ajic.2018.09.025

2. El-Kersh K, et al. Open and closed models of intensive care unit

have differentinfluences oninfectious complicationsin atertiary
care center: A retrospective data analysis. Am J Infect Control,

Rev. Epidemiol. Controle Infecc. Santa Cruz do Sul, 2020 Jul-Set;10(3):332-336. [ISSN 2238-3360]

Por favor cite este artigo como: FARIAS, Carolina Huller; GAMA, Fabiana Oenning da. Healthcare-associated infections in patients admitted to a cardiological

Paginas 04 de 05

intensive care unit. Revista de Epidemiologia e Controle de Infeccdo, [S.L], v. 10, n. 3, july 2020. ISSN 2238-3360. Available at: <https://online.unisc.br/seer/index. . d L
ndo para fins de citagdo

php/epidemiologia/article/view/15406>. Date accessed: 20 apr. 2021. doihttps.//doi.org/10.17058/reci.v10i3.15406.


https://dx.doi.org/10.1016/j.ajic.2018.09.025

HEALTHCARE-ASSOCIATED INFECTIONS IN PATIENTS ADMITTED TO A CARDIAC INTENSIVE CARE UNIT
Carolina Huller Farias, Fabiana Oenning da Gama.

10.

11.

12.

13.

14.

15.

Dez 2016; 44(12):744-1746. doi: 10.1016/j.ajic.2016.04.240

Ministério da Saude (BR). Portaria n® 2616, de 12 de maio de
1998. Regulamenta as diretrizes e normas para prevencdo e
o controle das infecgBes hospitalares. Brasilia: Ministério da
Saude, 1998.

Siegel JD, et al. Guideline for isolation precautions: preventing
transmission of infectious agents in healthcare settings.
Am J Infect Control, Dez 2007; 35(10):65-164. doi: 10.1016/j.
ajic.2007.10.007

Organizacdo Mundial da Satde. Health care without avoidable
infections. The critical role of infection prevention and control.
Geneva: WHO, 2016.

Agéncia Nacional de Vigilancia Epidemiolégica (BR). Boletim
de Seguranca do Paciente e Qualidade em Servigos de Saude.
Brasilia: Anvisa, 2017.

Findeisen A, et al. Economic burden of surgical site infections in
patients undergoing cardiac surgery. Eur J Cardiothorac Surg,
Mar 2019;55(3):494-500. doi: 10.1093/ejcts/ezy274

Sulzgruber P, et al. An Extended Duration of the Pre-Operative
Hospitalization is Associated with an Increased Risk of
Healthcare-Associated Infections after Cardiac Surgery. Sci Rep,
Maio 2020; 10(8006):01-05. doi: 10.1038/s41598-020-65019-8

Sinésio MCT, et al. Fatores de risco as infec¢des relacionadas a
assisténcia em unidades de terapia intensiva. Cogitare Enferm,
Maio 2018;23(2):01-10. doi: 10.5380/ce.v23i2.53826

Aradjo PL, et al. Prevaléncia de infeccdo relacionada a
assisténcia a salide em pacientes internados em unidade de
terapia intensiva. Enferm Glob, Out 2018;1(52):291-303. doi:
10.6018/eglobal.17.4.289311

Mazzeffi M, et al. Healthcare-Associated Infections in Cardiac
Surgery Patients With Prolonged Intensive Care Unit Stay. Ann
Cardiothorac Surg, Abril 2017; 103(4):1165-1170. doi: 10.1016/j.
athoracsur.2016.12.041

Santos AV, et al. Perfil das infeccdes hospitalares nas unidades
de terapia intensiva de um hospital de urgéncia. Rev Enferm
UFPE online, Jan 2016; 10(1):194-201. doi: 10.5205/reuol.7901-
80479-1-SP.1001sup201601

Souza ES, et al. Mortality and risks related to healthcare-
associated infection. Texto & contexto enferm, Mar
2015;24(1):220-228. doi: 10.1590/0104-07072015002940013

Silva E, et al. Prevaléncia e desfechos clinicos de infeccoes
em UTIs brasileiras: subanalise do estudo EPIC II. Rev Bras
Ter Intensiva, Jun 2012;24(2):143-150. doi: 10.1590/S0103-
507X2012000200008

Hespanhol LAB, et al. Infeccion relacionada con la Asistencia a
la Salud en Unidad de Cuidados Intensivos Adulto. Enferm Glob,
Dez 2018;18(1):215-254. doi: 10.6018/eglobal.18.1.296481

16. Pauletti M, et al. Perfil epidemioldgico dos pacientes internados
em um Centro de Terapia Intensiva. Editora Aletheia, Dez
2017;50(1):38-46.

17. Reinaldo ARG, et al. Infec¢Oes relacionadas a assisténcia a satde
em unidades de terapia intensiva. ] Med Health Promot, Abril
2017; 2(2):544-555.

18. Kock KS, Rosa BC, Martignago N, Maurici R. Pneumonia
Associada a Ventilacdo Mecanica (PAVM): incidéncia e desfecho
clinico em uma unidade de terapia intensiva no sul de Santa
Catarina. ACM Arg. Catarin. Med, Jan 2017;46(1):02-11, 2017.

19. Ministério da Salude (BR). Secretaria de Atencdo a Saude.
Departamento de A¢des Programaticas Estratégicas. Perfil da
morbimortalidade masculina no Brasil. Brasilia, 2018.

20. Guimaraes AC, Donalisio MR, Santiago THR, Freire JB. Obitos
associados a infeccdo hospitalar, ocorridos em um hospital
geral de Sumaré-SP, Brasil. Rev Bras Enferm, Set 2011; 64(5):864-
869. doi: 10.1590/50034-71672011000500010

21. Agéncia Nacional de Vigilancia Epidemioldgica (BR). Medidas
de Prevencado de Infeccdo Relacionada a Assisténcia a Saude.
Brasilia: Anvisa, 2017.

22. Nasser WA, et al. Rates of catheter-associated urinary tract
infection in tertiary care hospitals in 3 Arabian Gulf countries:
A 6-year surveillance study. Am J Infect Control, Dez 2016;
44(12):1589-1594. doi: 10.1016/j.ajic.2016.06.030

23. Andrade EV, Barbosa MH, Mattia AL. Preditores de infeccoes
relacionadas a assisténcia a saide em cirurgia cardiaca. Rev
Eletronica enferm., Dez 2013; 15(4):966-972. doi: 10.5216/ree.
v15i4.21280

24. Mota FS, Oliveira HA, Souto RCF. Profile and prevalence
of antimicrobial resistance of negative-Gram bacteria
isolated from intensive care patients. Rev bras anal clin, Nov
2018;50(3):270-277. doi: 10.21877/2448-3877.201800740

25. Oliveira AC, et al. Perfil dos microrganismos associados a
colonizacdo e infeccdo em Terapia Intensiva. Rev epidemiol
controle infecg, Jun 2017; 7(2):01-06. doi: 10.17058/reci7i2.8302

AUTHORS’ CONTRIBUTION

Carolina Huller Farias and Fabiana Oenning da
Gama contributed to the conception, design, analysis,
and writing of the article;

Fabiana Oenning da Gama contributed to the
planning, design, review, and final approval of the article;

All authors approved the final version of the manu-
script and declare themselves responsible for all aspects
of the study, guaranteeing its accuracy and integrity.

Rev. Epidemiol. Controle Infecc. Santa Cruz do Sul, 2020 Jul-Set;10(3):332-336. [ISSN 2238-3360]

Por favor cite este artigo como: FARIAS, Carolina Huller; GAMA, Fabiana Oenning da. Healthcare-associated infections in patients admitted to a cardiological
intensive care unit. Revista de Epidemiologia e Controle de Infeccdo, [S.L], v. 10, n. 3, july 2020. ISSN 2238-3360. Available at: <https://online.unisc.br/seer/index.
Pphp/epidemiologia/article/view/15406>. Date accessed: 20 apr. 2021. doihttps.//doi.org/10.17058/reciv10i3.15406.

Paginas 05 de 05
ndo para fins de citagdo


https://doi.org/10.1590/S0034-71672011000500010
https://dx.doi.org/10.1016/j.ajic.2016.06.030
https://dx.doi.org/10.5216/ree.v15i4.21280
https://dx.doi.org/10.5216/ree.v15i4.21280
https://dx.doi.org/10.21877/2448-3877.201800740
http://dx.doi.org/10.17058/reci.v7i2.8302
https://dx.doi.org/10.1016/j.ajic.2016.04.240
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7119119/
https://dx.doi.org/10.1016/j.ajic.2007.10.007
https://dx.doi.org/10.1016/j.ajic.2007.10.007
https://dx.doi.org/10.1093/ejcts/ezy274
https://dx.doi.org/10.1038/s41598-020-65019-8
http://dx.doi.org/10.5380/ce.v23i2.53826
https://dx.doi.org/10.6018/eglobal.17.4.289311
http://dx.doi.org/10.1016/j.athoracsur.2016.12.041
http://dx.doi.org/10.1016/j.athoracsur.2016.12.041
http://dx.doi.org/10.5205/reuol.7901-80479-1-SP.1001sup201601
http://dx.doi.org/10.5205/reuol.7901-80479-1-SP.1001sup201601
http://dx.doi.org/10.1590/0104-07072015002940013
http://dx.doi.org/10.1590/S0103-507X2012000200008
http://dx.doi.org/10.1590/S0103-507X2012000200008
http://dx.doi.org/10.6018/eglobal.18.1.296481

