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ABSTRACT
Introduction: Healthcare-Associated Infections are illnesses acquired after the

patient's admission to the hospital unit and which manifest themselves during

hospitalization or after discharge. Aim: To analyze the panorama of health-related

infections in patients admitted to intensive care units. Outlining: Cross-sectional,

retrospective study, collected from the Hospital Infection Control Commission database

in a public hospital from July to December 2022. Crude and adjusted odds ratios were

calculated using logistic regressions. The study followed the ethical and legal precepts

of resolution 466/2012. Results: There was a predominance of males and those aged

over 60 years. The main clinical problems were co-infection with COVID-19 and

co-infection with HIV. Regarding previous conditions, Systemic Arterial Hypertension

stood out. When analyzing the etiological agents, the presence of Klebsiella

pneumoniae showed a marginally significant association with an increase in the chances

of death. Implications: The use of invasive devices, prolonged hospital stay and other

factors such as age, associated comorbidities, were predictors of mortality among

patients, as well as risk factors for the development of Klebsiella Pneumoniae

Carbapenemase infection.
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INTRODUCTION
The Ministry of Health defines Hospital

Infection (HI), currently Healthcare-Associated

Infections (HAIs), as an infection acquired after

patient's admission to the hospital, and which

manifests itself during hospitalization or after

discharge, the latter when it is related to

hospitalization or hospital procedures carried out,

that is, related to patient care. In 2007, the Centers

for Disease Control and Prevention (CDC)

recommended replacing the term hospital infection

with HAIs, as they affect not only hospitals, but also

other healthcare services.
1-3

HAIs, often associated with invasive

procedures, prolonged therapies, and interactions in

the hospital environment, present not only a clinical

challenge, but also imply substantial socioeconomic

impacts, constituting an important health problem.
4

Affecting approximately 1.5 million people

annually around the world, they represent a critical

concern in hospital settings and other healthcare

institutions, putting patient safety at risk and

challenging the effectiveness of healthcare systems.

In intensive care hospitals, every 100 patients, 7 in

developed countries and 15 in developing countries,

will acquire HAIs.
5
In addition to the health risks,

they can result in high mortality and prolonged

hospitalization. The aforementioned increase in

hospital stay increases the cost of care by more than

three times, compared to the cost of a non-infected

patient, in addition to favoring the selection and

dissemination of multi-resistant microorganisms.
6-11

Such problems contribute to untimely

outcomes, with infections representing 20 to 30% of

all nosocomial cases. Several risk factors for infection

have been identified, among the most relevant:

severity of the underlying pathology, adjacent

diseases, degree of impairment of the immune

system, invasive procedures, such as venous, central,

and arterial catheters, dialysis, mechanical

ventilation and surgical interventions, increased

hospital stays, iatrogenic complications,

overcrowding of units, and abusive and inappropriate

use of antibiotics.
9,12-13

The control and prevention of HAIs depend,

to a large extent, on the adherence of healthcare

professionals to simple preventive measures, such as

hand hygiene, which must occur before and after

contact with the patient, even with the correct use

of gloves, covering the entire surface, hands and

wrists.
14
Masks, gloves, hats and aprons also make up

the arsenal of protective measures, both for

healthcare professionals and the patient, depending

on the situation. Sterilization, surface disinfection,

cleaning and an appropriate waste management

policy round off the list of precautions for a

environment which has a culture that minimizes the

risk of transmitting infections to patients or

healthcare professionals.
1, 14-15

Therefore, the broad comprehension of the

risk factors, transmission mechanisms and prevention

strategies is crucial to mitigate these adverse factors,

and joint hospital and professional, strength is

essential in the management of HAIs. Hospital

Infection Control Committee (HICC) plays a

fundamental role in identifying and acting in hospital

sectors, seeking to implement the infection control

program at an acceptable level, providing quality and

excellent care for the patient, in addition to

including mechanisms for timely feedback for

professionals and managers.
16

Care in the Intensive Care Unit (ICU) is

constantly challenged by infections related to

invasive procedures. The researched literature

highlights that the carrying out these procedures can

contribute to the occurrence of infection, due to the

variety of sites in which they are necessary, combined

with the long length of stay and the occurrence of

multi-resistant bacteria.
7,17

The occurrence of infections caused by

multidrug-resistant bacteria is considered a serious

health problem that requires intensive care. The

prevalence of infection and resistance pattern may

vary according to the sectors, with the ICU being the
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most representative place. This reality is due to the

need for frequent use of antibiotics, resulting in

greater bacterial resistance to multiple drugs.
18

Knowing the prevalent profile of

microorganisms in a given location helps in control

and in implementing interventions to minimize

damage. In one country in America, more than half of

ICU infections were related to methicillin-resistant

Staphylococcus aureus. In France there were 70% of

registered infections. In Brazil, around 80% of

infections developed in these units are also related to

S. Aureus, in addition to P. aeruginosa and K.

pneumoniae.
19
The mortality rate in ICUs is known to

be high, ranging between 9% and 38%. , depending

mainly on the profile of the clientele assisted, when

it comes to mortality in patients who developed HAIs,

this rate can reach 70% of cases.
20-21

In this way, given the complexity and severity

of HAIs, and based on the lack of knowledge about

the prevalence and profile of microorganisms

commonly found in cultures, it is essential for several

reasons to know the profile and incidence of HAIs in

hospitals, highlighting the clinical importance, social

and economic impact of these infections.

As presented, this study aims to assess the

Prevalence of health-associated infections in patients

admitted to intensive care units in a public hospital

and identify the profile of strains found in

antibiograms and correlate with the patient's

outcome.

METHOD
Study design

Cross-sectional, analytical study, with

retrospective data collection. It is noteworthy that

the international guide for observational studies in

epidemiology, the STROBE checklist, was used to

present the data from this research.

Location and period of the study

The study was developed in a hospital that is

a reference in infectious diseases in the state of

Piauí, using the Hospital Infection Control Committee

database. The study was carried out from August to

November 2023.

The institution meets the demand for

infectious diseases of low, medium, and high

complexity, urgency and emergency, outpatient

clinics, hospitalizations, diagnosis and therapy,

intensive care for non-infectious and infectious

diseases. The public hospital also has intensive care,

with seven ICU beds available for patients with

infectious and non-infectious diseases, as long as they

do not require surgical intervention. The institution

in question has three ICUs, totaling 25 beds

distributed to care for infectious diseases and general

ICU.

Population and sample

The study population consisted of patients

admitted to ICUs. The sample was a census and

comprised all monitoring records of patients admitted

to ICUs with HAIs, carried out by the Hospital

Infection Control Committee (HICC) from July to

December 2022. The time interval used for analysis

was only six months, however, it was enough to

understand the overview of infections during the

COVID-19 pandemic and achieve the research aims.

The reduced period is related to the time the

carrying out of health residency activities takes.

The inclusion criteria were records of patients

hospitalized from July to December 2022 and who

developed HAIs; and records of patients over the age

of 18, with a minimum stay of 24 hours in hospital.

The study exclusion criteria correspond to illegible,

incomplete medical records that make it difficult to

complete the research questionnaire. According to

the eligibility criteria, a total of357 records of

patients admitted to the ICU were evaluated.

Data collection instruments

The data collection took place from August to

November 2023, as from managerial records of data

collection from the hospitalized patients, carried out
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by the HICC of the institution referring to the months

of July to December 2022. The dependent variable

(outcome) was the prevalence of HAIs and the

independent variables were those related to

sociodemographic and clinical data.

The data collection instrument was

constructed based on the information contained in

the HAIs assessment form of institution’s HICC,

namely:

1 – Patient characterization: age, sex, Body

Mass Index (BMI), length of stay in the ICU, reason of

the health of the ICU, type of origin and length of

stay (in days) in the unit of origin.

2 – Diseases and conditions prior to admission

to the ICU: Systemic Arterial Hypertension (SAH),

Coronary Artery Disease (CAD), Acute Myocardial

Infarction (AMI), Congestive Heart Failure (CHF),

Cerebral Vascular Accident (CVA), Diabetes Mellitus

(DM), Chronic Kidney Disease (CKD), Chronic

Obstructive Pulmonary Disease (COPD), Cirrhosis,

Human Immunodeficiency Virus (HIV), Cancer,

Immunosuppression, Debilitating orthopedic or

neurological sequelae, non-listed diseases.

3 – During ICU stay: use of invasive

mechanical ventilation and use of non-invasive

mechanical ventilation.

4 – Monitoring upon admission: temperature,

heart rate, respiratory rate, blood pressure and urine

output (ml/h).

5 – Use of interventions and devices (use and

time of use): vasoactive amine drugs, orotracheal

device, tracheostomy cannula, arterial catheter,

central venous catheter, venous catheter for

hemodialysis, peripheral venous catheter, indwelling

bladder catheter, chest tube, abdominal drain and

nasoenteric catheter.

6 – Data on infection acquired prior to ICU

admission: site, confirmation method and etiological

agent.

7 – Data on infection acquired after to ICU

admission: site, confirmation method and etiological

agent.

Procedures for data analysis

The information was entered into databases,

with double entry into a Microsoft Excel,

spreadsheet, for validation to identify possible typing

errors. SPSS version 25.0 was used for descriptive

statistics by calculating averages, medians, standard

deviations, interquartile ranges, minimums and

maximums for quantitative variables, and frequencies

for qualitative variables.

Regarding the inferential analysis, odds ratios

(OD) were calculated, crude and adjusted, through

logistic regressions, considering the inclusion of

variables of the main etiological agents. 95%

confidence intervals were used and are presented

where appropriate. All analyzes were performed

using SPSS 25.0 (IBM Corporation), p < 0.05 was

considered statistically significant.

Ethical and legal aspects

This study was carried out in compliance with

all the principles of Resolution 466, of December 12,

2012, of the Brazilian National Health Council (CNS).

The study received authorization from the

Co-Participating Institution, through a declaration

that was submitted, together with other documents,

to the Research Ethics Committee (REC) of the State

University of Piauí (UESPI), being approved with

opinion number no. 5,998,207. It should be noted

that the Data Use Commitment Term and the request

for exemption from the and Informed Consent Form

were used.

RESULTS
The records of 357 patients were analyzed,

patients admitted to the ICU and diagnosed with

HAIs. Table 1 presents the sociodemographic

characterization data of the patients. The

distribution by sex shows a male predominance, while

the most represented age range is patients over 60

years of age. Regarding outcomes, the majority of

participants were discharged. The analysis of the

origin indicates that the majority of participants were
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admitted by external regulation (regulation is the

process of evaluation of patients’ status and

management of the access to beds), pointing to

specific dynamics in the health system. The length of

stay variable suggests that the majority of

hospitalizations were short-term ones, lasting less

than 7 days.

Table 1. Distribution of patients by sociodemographic characterization (n=357). Teresina, PI, Brazil, 2023

Variables Category Total Percentage

Sex Male 197 55.21%

Female 160 44.79%

Age 11 to 30 years old 56 15.69%

31 to 60 years old 142 39.78%

Over 60 years old 153 42.86%

No registry 6 1.68%

Outcome Discharge 157 43.96%

Death 112 31.38%

Not reported 79 22.15%

External transfer 7 1.96%

No registry 2 0.56%

Origin Internal admission 76 21.29%

Admission - Urgency 4 1.12%

External regulation 273 76.47%

No registry 4 1.12%

Days in the hospital <7 163 45.60%

8-14 81 22.68%

>14 88 24.65%

No registry 25 7.01%

Source: Research data.

It was found that the main clinical problems

were co-infection with COVID-19 and co-infection

with HIV. Regarding previous conditions, Systemic

Arterial Hypertension, pneumonia, and diabetes

mellitus stood out. As to the ventilatory support, the

most prevalent was the use of Mechanical Ventilation

(MV). When it comes to the location where the

infection occurs, the respiratory tract appears to be

most affected. As for the etiological agent, the most

prevalent were: Klebsiella pneumoniae,

Acinetobacter baumanni, Pseudomonas aeruginosa e

Escherichia coli (Table 2).

Table 2. Clinical characteristics with types of oxygen therapy and main etiological agents. (n=357), some patients

had two or more comorbidities. Teresina, PI, Brazil, 2023

Variables Category Total Percentage

Diseases and prior conditions COVID-19 91 15.22%

Systemic Arterial Hypertension 82 13.71%

HIV 77 12.88%

Pneumonia 54 9.03%

Brain Stroke 47 7.86%

Diabetes Mellitus 38 6.36%

Neurotoxoplasmosis 32 5.35%

Tuberculosis 31 5.18%

Heart disease 29 4.85%

ABrI/Dyspnea 24 4.01%

Smoking 20 3.34%

COPD 15 2.51%
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Convulsive crisis 14 2.34%

Chronic Kidney Disease 13 2.17%

Leishmaniasis 7 1.17%

Meningitis 6 1.00%

Asthma 5 0.83%

Snake accident 2 0.33%

Others 6 1.00%

Ventilatory support MV 147 40.27%

AA 126 34.52%

NC 50 13.70%

RM 33 9.04%

NT 7 1.92%

HFNC 2 0.55%

Location

Respiratory tract 109 45.04%

Bloodstream 76 31.40%

Urinary tract 56 23.14%

Cerebrospinal Fluid 1 0.41%

Etiological agent Klebsiella pneumoniae 50 27.03%

Acinetobacter baumanni 38 20.54%

Pseudomonas aeruginosa 39 21.08%

Escherichia coli 22 11.89%

Stphylococcus haemolyticus 11 5.95%

Enterococcus faecalis 6 3.24%

Staphylococcus epidermidis 6 3.24%

Staphylococcus epidermidis 3 1.62%

Staphylococcus epidermidis 3 1.62%

Streptococcus agalactiae 2 1%

Burkholderia pseudomallei 1 0.54%

Bitrobacter freundii 1 0.54%

Staphylococcus epidermidis 1 0.54%

Streptococcus agalactiae 1 0.54%

Proteus mirabilis 1 0.54%

Caption: Human Immunodeficiency Virus (HIV), Acute Breathing Insufficiency (ABrI), Chronic Obstructive Pulmonary

Disease (COPD), Ambient Air (AA), Mechanical Ventilation (VM), Nasal Catheter (NC), Reservoir Mask (RM), Nebulizer

Therapy (NT), High-Flow Nasal Cannula (HFNC).

Source: Research data.

The analysis of outcome’s (discharge or

death) OR related to the infection route indicates

that there was no significant difference in the

chances of death compared to discharge. When

analyzing the etiological agents, the presence of

Klebsiella pneumoniae showed a marginally

significant association with an increase in the chances

of death.

Table 3. Outcomes’ (discharge or death) OR analysis related to the route of infection and main etiological agents.

Teresina, PI, Brazil, 2023

Variables/outcome Discharge Death OR (CI 95%) Z P

Respiratory tract 44 37 1,178 (0.7150 to 1.9433) 0.645 0.5190

Urinary tract 23 9 0,5485 (0.2445 to 1.2304) 1.457 0.5485

Bloodstream 32 30 1,3142 (0.7552 to 2.2868) 0.967 0.3337

Escherichia coli 10 8 1,1214 (0.4290 to 2.9312) 0.234 0.8151

Klebsiella pneumoniae 19 22 1,6231 (0.8389 to 3.1403) 1.438 0.0493*

Acinetobacter baumanni 19 10 0,7378 (0.3305 to 1.6472) 0.742 0.4580

Pseudomonas aeruginosa 18 11 0,8566 (0.3894 to 1.8843) 0.385 0.7005

Caption: Odds Ratio (OR); *p <0,05 indicates significant value.

Source: Research data.
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In the analysis of the OR of the main

etiological agents related to some variables,

Escherichia coli; Acinetobacter baumanni and

Pseudomonas aeruginosa showed no significant

difference. Klebsiella pneumoniae showed a

significant difference in the increased odds of death

(adjusted).

Table 4. Analysis of the OR of the main etiological agents related to age, interaction time, outcome (adjusted,

without another etiological agent) and use of mechanical ventilation. Teresina, PI, Brazil, 2023

Variables EC OR /

p value

KP OR /

p value

AB OR /

p value

Pa OR /

p value

11 to 30 years old 6 1.1667

p=0.6561

4 0.257

p=0.1252

4 0.4667

p=0.3265

9 1.576

p=0.2365

31 to 60 years old

11 to 30 years old

12 28 15 10

31 to 60 years old 5 13 13 13

>7 days 6 0.7193

p=0.5231

14 0.7357

p=0.6322

7 0.7337

p=0.6376

7 2.0263

p=0.1389
>7 days 5 10 5 4

<14 days 8 22 17 20

Discharge 11 0.9623

p=0.9415

18 1.5962

p=0.0452

17 0.7116

p=0.4726

16 0.6616

p=0.4048
Death 7 19 8 7

MV 16 1.1667

p =0.7564

30 0.8889

p= 0.7783

22 0.9697

p= 0.9467

20 1.0667

p=0.8897
AA 7 10 8 8

Caption: Escherichia coli (EC); Klebsiella pneumoniae (KP); Acinetobacter baumanni (AB); Pseudomonas aeruginosa

(PA). Mechanical Ventilation (MV); Ambient Air (AA); Odds Ratio (OR); *p <0,05 indicates significant value.

Source: Research data.

DISCUSSION
We observed that there is a predominance of

male audiences, which corroborates other studies.
22-23

Vulnerability to diseases can be influenced by a

variety of factors and males can present specific

characteristics that increase or decrease the risk of

certain health conditions such as risky behavior,

smoking, excessive alcohol consumption and

resistance to preventive medical care,
24
in addition to

the lack of physical activity and engagement in

exercise can impact the cardiovascular and metabolic

health of men, who are more likely to die from

chronic diseases.
25-26

The fear of serious illness, the shame of

exposing the body, the absence of specialized units

for men's health, a limited availability of public

services and the increase in the number of accidents

and violence, may have been contributing factors to

this higher prevalence of males.
23,27-28

There was a predominance of patients over 60

years of age admitted to the ICUs. Studies estimate

that 60% of ICU beds are occupied by patients over 65

years of age, and the average length of stay for this

group is seven times longer than that of the younger

population.
29

This hospitalization is influenced by

several factors, including population aging, with

increasing life expectancy, the elderly population is

growing, leading to a greater demand for intensive

healthcare,
30-31

higher incidence of chronic diseases

and the need for complex medical interventions,
32-33

frailty and decreased functional reserve associated

with aging can make the elderly more susceptible to

acute events and require intensive care.
34

Understanding these factors is crucial for planning
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health policies and adequate allocation of resources,

aiming to provide quality care to elderly people in

the ICU and optimize clinical results.

In this research, the main cause of

hospitalization was co-infection with COVID-19. Other

studies confirm this datum, for example, a study

carried out in the United States found that the

percentage of patients with COVID-19 who required

hospitalization was six times higher in those with

pre-existing medical conditions than in those without

medical conditions (45.4% vs. 7.6%) (STOKES et al.,

2020). A meta-analysis of 212 studies with 281,461

individuals from 11 countries/regions observed that

around 23% of patients have severe COVID-19, that is,

that one which requires intensive care, and these

patients demonstrated a mortality rate of around 6%

(LI et al., 2021).

The scientific literature shows that bacterial

co-infection occurs in a higher percentage among ICU

patients infected with COVID-19 (LANGFORD et al.,

2020). A study carried out in India shows that

bacterial co-infections in patients with COVID-19 are

one of the main causes of mortality. The study

authors also reveal that among Gram-negative

bacteria, Escherichia coli, Klebsiella pneumoniae and

Acinetobacter baumannii are the most prevalent

bacterial isolates and the rates of antimicrobial

resistance among these bacteria were very high

(SATHYAKAMALA; PEACE; SHANMUGAM, 2022).

Regarding previous conditions, the main cause

of hospitalization was cardiovascular diseases (CVD)

followed by diseases of the respiratory system.

Cardiovascular diseases are the leading cause of

death in developed and developing countries.
39

Despite there being a decline in mortality rates from

Chronic Noncommunicable Diseases (NCDs), as shown

in Feliciano's study, in Brazil, in relation to CVDs,

these still have the highest average rates in the

country.
40

Brazil is among the countries with the

highest CVD mortality rate.
41

In relation to days of hospitalization, an

average of less than 7 days was observed, which is

important in this context, as the patient's stay in the

ICU should be as brief as possible, reversing the acute

condition that allows transfer to a hospital of less

complexity, avoiding complications associated with

HAIs; muscle weakness due to immobility; prevention

of delirium that negatively impacts cognitive function

and long-term quality of life; cost reduction and

resource optimization; and inappropriate use of the

ICU.
42-45

Optimizing the length of stay in the ICU is,

therefore, a multidimensional approach that aims to

improve the clinical results of this patient, ensuring

efficient use of these resources.

In the analysis of the study, the bacteria that

showed important relevance in the increase in

mortality rates was klebsiella pneumoniae

carbapenemases (KPC), which corroborates other

studies, which show advanced age and use of MV as

the main predictors for KPC infection.
46-47

According

to Cuervo, age, along with MV, heart disease, poor

functional status and ICU admission are risk factors

for mortality due to KPC infections. Another article

also establishes age and the Acute Physiology and

Chronic Health Evaluation (APACHE II) index as risk

factors for KPC infection and mortality.
23,48-49

KPC infection is a condition caused by

bacteria of the genus Klebsiella that produce the KPC

enzyme. This enzyme is capable of inactivating

carbapenem antibiotics that are commonly used as a

last resort in the treatment of serious bacterial

infections.
23
Carbapenem resistance, conferred by the

presence of KPC, represents a significant challenge in

the treatment of infections, as it restricts the options

of usable antibiotics. This resistance can result in

infections that are difficult to control, with a greater

risk of complications, spread in healthcare

environments and impact on patient mortality. This

resistance can result in infections that are difficult to

control, with a greater risk of complications, spread

in healthcare environments and impact on patient

mortality.
50

The indiscriminate and often abusive

practice of antibiotic therapy has led to the
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development of resistance mechanisms common

mainly in hospital environments.

It is observed that the bloodstream, urinary

tract, respiratory tract and catheter insertion sites

were the infection sites most frequently affected by

KPC strains in patients. The literature highlights that

the main risk factors related to hospital infections

caused by these strains are: long hospital stay, ICU

admission, hospitalization in other long-stay

establishments and invasive procedures as previously

mentioned.
47

Knowledge of risk factors for infection

facilitates the determination of preventive care and

risk control, as well as can support decision-making

within the scope of clinical practice, given the

current concern with patient safety. The World

Health Organization (WHO) already demonstrates this

concern, by associating the importance of reducing

infections with the costs they generate.
51

Limitations

This study has some limitations such as

sampling time <1 year and being carried out at a

single health institution. However, the compiled data

presents an overview of HAIs during COVID-19

pandemic and achieves the research objectives. It is

also noteworthy that the scenario evaluated is similar

to that presented in other national studies.

CONCLUSION
The prevalence of healthcare-associated

infections in patients admitted to intensive care units

in a public hospital was higher in the male

population, in patients co-infected with COVID-19 and

patients diagnosed with chronic noncommunicable

diseases (NCD). The use of invasive devices,

prolonged hospital stay and other factors such as age,

associated comorbidities were predictors of mortality

among patients, as well as risk factors for the

development of infection by KCP.

The threat posed by KPC-producing bacteria is

evident, addressing issues related to resistance to

carbapenems and the clinical challenges associated

with these infections in Brazil and worldwide, making

it necessary coordinated actions involving everything

from public and private health services to public

health authorities.

Bringing it to the reality of nursing, it is

observed that this professional has a crucial role in

preventing HAIs, by being directly in contact with the

patient, in addition to the multidisciplinary team, we

can identify improvements in practices and protocols

for the provision of nursing care in ICU, aiming to

reduce the incidence of infections. This may include

evaluating hand hygiene techniques, proper handling

of technology in ICUs, safe medication handling

practices, and other procedures. It also enables the

implementation, development, and evaluation of

preventive and therapeutic interventions.

Therefore, expanding knowledge about HAIs

in ICUs strengthens the care provided by nursing, and

advances practices in the SUS, improving the quality

of Patient Safety protocols, reducing adverse events,

and optimizing the use of health resources. In

addition to expanding views on Public Policies in this

immersion of HAIs and Permanent Education for the

multidisciplinary team.

RESUMO
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Introdução: As Infecções Relacionadas à Assistência à Saúde são agravos adquiridos após a admissão do paciente na unidade

hospitalar e que se manifestam durante a internação ou após a alta. Objetivo: Analisar o panorama das infecções relacionadas à

saúde em pacientes internados em unidades de terapia intensiva. Delineamento: Estudo transversal, retrospectivo, com coleta

no banco de dados da Comissão de Controle de Infecção Hospitalar em um hospital público no período de julho a dezembro de

2022. Foram calculadas as razões de chance, brutas e ajustadas, mediante regressões logísticas. O estudo seguiu os preceitos

éticos e legais da resolução 466/2012. Resultados: Houve predominância do sexo masculino e da faixa etária acima de 60 anos.

Os principais agravos clínicos foram a coinfecção por COVID-19 e a coinfecção por HIV. Com relação às condições prévias,

destacou-se a Hipertensão Arterial Sistêmica. Ao analisar os agentes etiológicos, a presença da Klebsiella pneumoniae mostrou

uma associação marginalmente significativa com um aumento nas chances de óbito. Implicações: O uso de dispositivos

invasivos, tempo de internação prolongado e outros fatores como idade, comorbidades associadas, foram preditores de

mortalidade entre os pacientes, assim como fatores de risco para o desenvolvimento de infecção por Klebsiella Pneumoniae

Carbapenemase.

DESCRITORES

Infecção Hospitalar; Segurança do Paciente; Controle de Infecções; Unidades de Terapia Intensiva.

RESUMEN

Introducción: Las Infecciones Asociadas a la Atención de Salud son enfermedades adquiridas después del ingreso del paciente a

la unidad hospitalaria y que se manifiestan durante la hospitalización o después del alta. Objetivo: Analizar el panorama de las

infecciones relacionadas con la salud en pacientes ingresados ​​en unidades de cuidados intensivos. Delineación: Estudio

retrospectivo transversal, recopilado de la base de datos de la Comisión de Control de Infecciones Hospitalarias en un hospital

público de julio a diciembre de 2022. Se calcularon los odds ratios brutos y ajustados mediante regresiones logísticas. El estudio

siguió los preceptos éticos y legales de la resolución 466/2012. Resultados: Hubo predominio del sexo masculino y de mayores

de 60 años. Los principales problemas clínicos fueron la coinfección por COVID-19 y la coinfección por VIH. Respecto a las

afecciones previas destacó la Hipertensión Arterial Sistémica. Al analizar los agentes etiológicos, la presencia de Klebsiella

pneumoniae mostró una asociación marginalmente significativa con un aumento en las posibilidades de muerte. Implicaciones:

El uso de dispositivos invasivos, la estancia hospitalaria prolongada y otros factores como la edad, comorbilidades asociadas,

fueron predictores de mortalidad entre los pacientes, así como factores de riesgo para el desarrollo de infección por Klebsiella

Pneumoniae Carbapenemasas.

DESCRIPTORES

Infección Hospitalaria; Seguridad del Paciente; Control de Infecciones; Unidades de Cuidados Intensivos.

REFERENCES

1. Brasil. Ministério da Saúde. Portaria Nº 2.616, de 12 de maio de 1998. Expede na forma de anexos diretrizes e normas para a

prevenção e controle das infecções hospitalares. Diário Oficial da União, 1998. Brasília: Ministério da Saúde, 1998. [cited 2023

May 24]. Available from: https://bvsms.saude.gov.br/bvs/saudelegis/gm/1998/prt2616_12_05_1998.html

2. Agência Nacional de Vigilância Sanitária. Resolução RDC n. 36, de 25 de julho de 2013. Institui ações para a segurança do

paciente em serviços de saúde e dá outras providências. Diário Oficial da União, Brasília: ANVISA; 2013. [cited 2023 May 24].

Available from: https://bvsms.saude.gov.br/bvs/saudelegis/anvisa/2013/rdc0036_25_07_2013.html

3. Agência Nacional de Vigilância Sanitária. Programa Nacional de Prevenção e Controle de Infecções Relacionadas À Assistência À

Saúde (Pnpciras) 2021 a 2025. Brasília: Anvisa, 2021. [cited 2023 May 24]. Available from:

https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/servicosdesaude/publicacoes/pnpciras_2021_2025.pdf

4. Sousa MAS, Nascimento GCBI, Oliveira LB, Oliveira ADS. Infecções hospitalares relacionadas a procedimentos invasivos em

unidades de terapia intensiva: revisão integrativa. Rev Pre Infec e Saúde [Internet]. 2017 May [cited 2023 May 29];3(3):49-58.

Available from: https://doi.org/10.26694/repis.v3i3.4251

5. World Health Organization. Health care without avoidable infections: The critical role of infection prevention and control.

Genebra: WHO, 2026. [cited 2023 May 24]. Available from:

https://iris.who.int/bitstream/handle/10665/246235/WHO-HIS-SDS-2016.10-eng.pdf;jsessionid=2F75F591050EA75366DDC5842

86313D5?sequence=1

6. Zingg W, Holmes A, Dettenkofer M, Goetting T, Secci F, Clack L, Schreiber PW. Hospital organisation, management, and

structure for prevention of health-care-associated infection: a systematic review and expert consensus. Lancet Infect Dis

[Internet]. 2015 Feb [cited 2023 May 29];15(2):212-224. Available from: https://doi.org/10.1016/S1473-3099(14)70854-0

7. Souza ES, Belei RA, Carrilho CMDM, Matsuo T, Yamada-ogatta SF, Andrade G. Mortality and risks related to

healthcare-associated infection. Texto contexto – enferm [Internet]. 2015 Dec [cited 2023 May 29];24(1):220-8. Available from:

http://dx.doi.org/10.1590/0104-07072015002940013

8. Giroti ALB, Ferreira AM, Rigotti MA, Sousa AFL, Frota OP, Andrade D. Programas de Control de Infección Hospitalaria:

evaluación de indicadores de estructura y processo. Rev. esc. enferm. USP [Internet]. 2018 Set [cited 2023 May 29];52(1):1-12.

Available from: https://doi.org/10.1590/S1980-220X2017039903364

10 Rev Pre Infec e Saúde. 2024;10:5404 periodicos.ufpi.br

https://bvsms.saude.gov.br/bvs/saudelegis/gm/1998/prt2616_12_05_1998.html
https://bvsms.saude.gov.br/bvs/saudelegis/anvisa/2013/rdc0036_25_07_2013.html
https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/servicosdesaude/publicacoes/pnpciras_2021_2025.pdf
https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/servicosdesaude/publicacoes/pnpciras_2021_2025.pdf
https://doi.org/10.26694/repis.v3i3.4251
https://iris.who.int/bitstream/handle/10665/246235/WHO-HIS-SDS-2016.10-eng.pdf;jsessionid=2F75F591050EA75366DDC584286313D5?sequence=1
https://iris.who.int/bitstream/handle/10665/246235/WHO-HIS-SDS-2016.10-eng.pdf;jsessionid=2F75F591050EA75366DDC584286313D5?sequence=1
https://iris.who.int/bitstream/handle/10665/246235/WHO-HIS-SDS-2016.10-eng.pdf;jsessionid=2F75F591050EA75366DDC584286313D5?sequence=1
https://doi.org/10.1016/S1473-3099(14)70854-0
http://dx.doi.org/10.1590/0104-07072015002940013
http://dx.doi.org/10.1590/0104-07072015002940013
https://doi.org/10.1590/S1980-220X2017039903364


Garcez MVN, Campelo SMA, Ribeiro IP, Barros GM, Silva ACB, Costa FL, Lima ACG, Dantas FVSD

9. Cassini A, Högberg LD, Plachouras D, Quattrocchi A, Hoxha A, Simonsen GS, et al. Attributable deaths and disability-adjusted

life-years caused by infections with antibiotic-resistant bacteria in the EU and the European Economic Area in 2015: a

population-level modelling analysis. Lancet Infect Dis [Internet]. 2019 Jul [cited 2023 May 29];19(1);56-66. Available from:

https://doi.org/10.1016/S1473-3099(18)30605-4

10. Leoncio JM, Almeida VF, Ferrari RAP, Capobiango JD, Kerbauy G, Tacla MTGM. Impact of healthcare-associated infections on

the hospitalization costs of children. Rev Esc Enferm USP [Internet]. 2019 Jul [cited 2023 May 29];53(1):1-12. Available from:

http://dx.doi.org/10.1590/S1980-220X2018016303486

11. Weber DJ, Rutala WA, Miller MB, Huslage K, Sickbert-Bennett E. Role of hospital surfaces in the transmission of emerging

health care–associated pathogens: norovirus, Clostridium difficile, and Acinetobacter species. Am J Infect Control. [Internet].

2010 Jul [cited 2023 May 29];47(5):60-67. Available from: http://dx.doi.org/10.1016/j.ajic.2010.04.196

12. Serafim CTR, Dell’Acqua MCQ, Novelli e Castro MC, Spiri WC, Nunes HRC. Severity and workload related to adverse events in

the ICU. Rev Bras Enferm [Internet]. 2017 Oct [cited 2023 May 29];70(5):942-8. Available from:

http://dx.doi.org/10.1590/0034-7167-2016-0427

13. Stone PW, Herzig CTA, Pogorzelska-Maziarz M, Carter E, Bjarnadottir R, Semeraro, P, et al. Understanding infection prevention

and control in nursing homes: a qualitative study. Geriatric Nursing [Internet]. 2018 Dec [cited 2023 May 29];39(6):661-667.

Available from: http://dx.doi.org/10.1016/j.gerinurse.2015.02.023

14. Macedo CC, Carneiro M, Krummenauer EC, Menezes RM. Assessment of Adherence to Clinical Protocols and Interface with

Antimicrobial Stewardship Program. Rev Prev Infec Saúde [Internet]. 2023 Jan [cited 2023 May 29];8(1):1-13. Available from:

https://doi.org/10.26694/repis.v8i1.2565

15. Oliveira AC, Garcia PC, Nogueira LS. Nursing workload and occurrence of adverse events in intensive care: a systematic review.

Rev Esc Enferm USP [Internet]. 2016 Jan [cited 2023 May 29];50(4):1-10. Available from:

http://dx.doi.org/10.1590/S0080-623420160000500020

16. Agência Nacional de Vigilância Sanitária. Orientações para vigilância das Infecções Relacionadas à assistência à Saúde (IRAS) e

resistência microbiana (RM) em serviços de saúde. Nota técnica GVIMS/GGTES/DIRE3/ANVISA nº 01/2024. Brasília: Anvisa.

[cited 2023 May 29]. Available from:

https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/servicosdesaude/notas-tecnicas/notas-tecnicas-vigentes/n

ota-tecnica-no-01-2024-vigilancia-das-iras

17. Sinésio MCT, Magro MCS, Carneiro TA, Silva KGN. Risk factors for healthcare-associated infections in intensive care units.

Cogitare enferm [Internet]. 2018 Jan [cited 2023 May 29];23(2):1-12. Available from:

http://dx.doi.org/10.5380/ce.v23i2.53826

18. Rodrigues TS, Santos AMR, Lima PC, Moura MEB, Goiano PDOL, Fontinele DRS. Resistência Bacteriana á Antibióticos na Unidade

de Terapia Intensiva: Revisão Integrativa. Rev Pre Infec e Saúde [Internet]. 2018 Nov [cited 2023 May 29];4(1):1-12. Available

from: https://doi.org/10.26694/repis.v4i0.7350

19. Araujo PL, Mendonça AEO, Medeiros RA, Neto VLS, Nobre TTX, Costa IKF. Prevalência de infecção relacionada à assistência à

saúde em pacientes internados em unidade de terapia intensiva. Rev eletr de enfermería [Internet]. 2018 Jan [cited 2023 May

29];52(1):1-12. Available from: http://dx.doi.org/10.6018/eglobal.17.4.289311

20. Oliveira AC, Paula AO, Iquiapaza RA, Lacerda ACS. Healthcare associated infections and severity of illness index of patients in

Intensive Care Units. Rev Gaúcha Enferm [Internet]. 2012 Nov [cited 2023 May 29];33(3):89-96. Available from:

https://doi.org/10.1590/S1983-14472012000300012

21. Lima MFP, BorgeS MA, Parente RS, Victória Júnior RC, Oliveira ME. Staphylococcus aureus e as infecções hospitalares – revisão

de literatura. UNINGÁ Rev [Internet]. 2015 Ago [cited 2023 May 29];21(1):1-10. Available from:

https://revista.uninga.br/uningareviews/article/view/1616

22. Fowler RA, Filate W, Hartleib M, Frost DW, Lazongas C, Hladunewich M. Sex and critical illness. Curr Opin Crit Care [Internet].

2009 [cited 2023 May 29];15(5):442-9. Available from: https://doi.org/10.1097/MCC.0b013e3283307a12

23. Carneiro TC. Fatores associados à infecção e mortalidade por enterobactérias produtoras de klebsiella pneumoniae

carbapenemase em uma unidade de terapia intensiva em Teresina, Piauí. Dissertação (Mestrado em Medicina Tropica) Instituto

Oswaldo Cruz, Pós- graduação em Medicina Tropical, 2018. [cited 2023 May 29]; Disponível em:

https://www.arca.fiocruz.br/handle/icict/37714

24. Courtenay WH. Constructions of masculinity and their influence on men's well-being: a theory of gender and health. Soc Sci

Med [Internet]. 2000 May [cited 2023 May 29];50(10): 1385-1401. Available from:

https://doi.org/10.1016/s0277-9536(99)00390-1

25. Chomistek AK, Manson JE, Stefanick ML, Lu B, Sands-Lincoln M, Going SB, et al. Relationship of sedentary behavior and

physical activity to incident cardiovascular disease: results from the Women's Health Initiative. J Am Coll Cardiol [Internet].

2013 Jun [cited 2023 May 29];61(23):2346-54. Available from: https://doi.org/10.1016/j.jacc.2013.03.031

periodicos.ufpi.br Rev Pre Infec e Saúde. 2024;10:5404 11

https://doi.org/10.1016/S1473-3099(18)30605-4
https://doi.org/10.1016/S1473-3099(18)30605-4
http://dx.doi.org/10.1590/S1980-220X2018016303486
http://dx.doi.org/10.1590/S1980-220X2018016303486
http://dx.doi.org/10.1016/j.ajic.2010.04.196
http://dx.doi.org/10.1590/0034-7167-2016-0427
http://dx.doi.org/10.1590/0034-7167-2016-0427
http://dx.doi.org/10.1016/j.gerinurse.2015.02.023
https://doi.org/10.26694/repis.v8i1.2565
https://doi.org/10.26694/repis.v8i1.2565
http://dx.doi.org/10.1590/S0080-623420160000500020
http://dx.doi.org/10.1590/S0080-623420160000500020
https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/servicosdesaude/notas-tecnicas/notas-tecnicas-vigentes/nota-tecnica-no-01-2024-vigilancia-das-iras
https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/servicosdesaude/notas-tecnicas/notas-tecnicas-vigentes/nota-tecnica-no-01-2024-vigilancia-das-iras
https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/servicosdesaude/notas-tecnicas/notas-tecnicas-vigentes/nota-tecnica-no-01-2024-vigilancia-das-iras
http://dx.doi.org/10.5380/ce.v23i2.53826
http://dx.doi.org/10.5380/ce.v23i2.53826
https://doi.org/10.26694/repis.v4i0.7350
http://dx.doi.org/10.6018/eglobal.17.4.289311
https://doi.org/10.1590/S1983-14472012000300012
https://doi.org/10.1590/S1983-14472012000300012
https://revista.uninga.br/uningareviews/article/view/1616
https://revista.uninga.br/uningareviews/article/view/1616
https://doi.org/10.1097/MCC.0b013e3283307a12
https://www.arca.fiocruz.br/handle/icict/37714
https://www.arca.fiocruz.br/handle/icict/37714
https://doi.org/10.1016/s0277-9536(99)00390-1
https://doi.org/10.1016/s0277-9536(99)00390-1
https://doi.org/10.1016/j.jacc.2013.03.031


Overview of Healthcare-Associated Infections in Intensive Care Units of a public hospital

26. National Center for Health Statistics. Health, United States, 2020–2021: Annual Perspective. Hyattsville, MD. 2023. [cited 2023

May 29]. Available from: https://dx.doi.org/10.15620/cdc:122044

27. Castro RR, Barbosa NB, Alves T, Najberg E. Perfil das internações em unidades de terapia intensiva adulto na cidade de

Anápolis - Goiás - 2012. Rev Gest Sist Saúde [Internet]. 2016 Dec [cited 2023 May 29];5(2):115-24. Available from:

https://doi.org/10.5585/rgss.v5i2.243

28. El-Fakhouri S, Carrasco HV, Araújo GC, Frini IC. Epidemiological profile of ICU patients at Faculdade de Medicina de Marília.

Rev Assoc Med Bras [Internet]. 2016 [cited 2023 May 29];62(3):248-54. Available from:

https://doi.org/10.1590/1806-9282.62.03.248

29. Conselho Federal de Medicina (CFM). Medicina Intensiva no Brasil (2018). Menos de 10% dos municípios brasileiros possuem

leito de UTI [atualizado12/09/2018]. Brasília (DF); CFM; 2018. [cited 2023 May 29]. Available from:

https://portal.cfm.org.br/noticias/menos-de-10-dosmunicipios-brasileiros-possuem-leito-de-uti/

30. Seibert G, Hôrner R, Meneghetti BH, Righi RA, Forno NLF, Salla A. Infecções hospitalares por enterobactérias produtoras de

Klebsiella pneumoniae carbapenemase em um hospital escola. Einstein [Internet]. 2014 Out [cited 2023 May 29];12(3):282-6.

Available from: https://doi.org/10.1590/S1679-45082014AO313

31. Sousa ÁFL, Queiroz AAFLN, Oliveira LB, Moura LKB, Andrade D, Watanabe E, Moura MEB. Deaths among the elderly with ICU

infections. Rev. Bras. Enferm [Internet]. 2017 Dec [cited 2023 May 29];70(4):733-739. Available from:

https://doi.org/10.1590/0034-7167-2016-0611

32. Bagshaw SM, Webb SA, Delaney A, George C, Pilcher D, Hart GK, Bellomo R. Very old patients admitted to intensive care in

Australia and New Zealand: a multi-centre cohort analysis. Crit Care [Internet]. 2009 [cited 2023 May 29];13(2):45-75.

Available from: https://doi.org/10.1186/cc7768

33. Guidet B, Leblanc G, Simon T, Woimant M, Quenot JP, Ganansia O, et al. Effect of Systematic Intensive Care Unit Triage on

Long-term Mortality Among Critically Ill Elderly Patients in France: A Randomized Clinical Trial. JAMA [Internet]. 2017 Oct

[cited 2023 May 29];318(15):1450-1459. Available from: https://doi.org/10.1001/jama.2017.13889

34. Boumendil A, Angus DC, Guitonneau AL, Menn AM, Ginsburg C, Takun K, et al. Variability of intensive care admission decisions

for the very elderly. PLoS One [Internet]. 2012 Ago [cited 2023 May 29];7(4):e34387. Available from:

https://doi.org/10.1371/journal.pone.0034387

35. Stokes EK, Zambrano LD, Anderson KN, Marder EP, Raz KM, El Burai Felix S, Tie Y, Fullerton KE. Coronavirus Disease 2019 Case

Surveillance - United States, January 22-May 30, 2020. MMWR Morb Mortal Wkly Rep. [Internet]. 2020 Ago [cited 2023 May

29];69(24):759-765. Available from: https://doi.org/10.15585/mmwr.mm6924e2

36. Li J, Huang DQ, Zou B, Yang H, Hui WZ, Rui F, et al. Epidemiology of COVID-19: A systematic review and meta-analysis of

clinical characteristics, risk factors, and outcomes. J Med Virol [Internet]. 2021 Ago [cited 2023 May 29];93(3):1449-1458.

Available from: https://doi.org/10.1002/jmv.26424

37. Langford BJ, So M, Raybardhan S, Leung V, Westwood D, MacFadden DR, et al. Bacterial co-infection and secondary infection in

patients with COVID-19: a living rapid review and meta-analysis. Clin Microbiol Infect [Internet]. 2020 Ago [cited 2023 May

29];26(1);1622-9. Available from: https://doi.org/10.1016/j.cmi.2020.07.016

38. Sathyakamala R, Peace AR, Shanmugam P. A Comparative Study on Bacterial Co-Infections and Prevalence of Multidrug

Resistant Organisms among Patients in COVID and Non-COVID Intensive Care Units. J Prev Med Hyg [Internet]. 2022 Ago [cited

2023 May 29];63(1):19-26. Available from: https://doi.org/10.15167/2421-4248/jpmh2022.63.1.2175

39. World Health Organization. Global status report on noncommunicable diseases 2010. Geneva: World Health Organization; 2018.

[cited 2023 May 29]; Available from:

https://www.who.int/docs/default-source/ncds/9789241514620-eng.pdf?sfvrsn=48f7a45c_2

40. Feliciano SCC, Villela PB, Oliveira GMM. Association between Mortality from Chronic Noncommunicable Diseases and Human

Development Index in Brazil between 1980 and 2019. Arq Bras Cardiol [Internet]. 2023 Set [cited 2023 May 29];120(4):1=10.

Available from: https://doi.org/10.36660/abc.20211009

41. Cardoso LSM, Teixeira RA, Ribeiro ALP. Premature mortality due to non-communicable diseases in Brazilian municipalities

estimated for the three-year periods of 2010 to 2012 and 2015 to 2017. Braz J Epidemiol [Internet]. 2021 Ago [cited 2023 May

29];24(Suppl 1):1-12. Available from: https://doi.org/10.1590/1980-549720210005

42. Needham DM, Davidson J, Cohen H, Hopkins RO, Weinert C, Wunsch H, et al. Improving long-term outcomes after discharge

from intensive care unit: report from a stakeholders' conference. Crit Care Med [Internet]. 2012 Feb [cited 2023 May

29];40(2):502-9. Available from: https://doi.org/10.1097/CCM.0b013e318232da75

43. Pandharipande PP, Girard TD, Jackson JC, Morandi A, Thompson JL, Pun BT, et al. Long-term cognitive impairment after

critical illness. N Engl J Med [Internet]. 2013 Oct [cited 2023 May 29];369(14):1306-16. Available from:

https://doi.org/10.1056/NEJMoa1301372

12 Rev Pre Infec e Saúde. 2024;10:5404 periodicos.ufpi.br

https://dx.doi.org/10.15620/cdc:122044
https://doi.org/10.5585/rgss.v5i2.243
https://doi.org/10.5585/rgss.v5i2.243
https://doi.org/10.1590/1806-9282.62.03.248
https://doi.org/10.1590/1806-9282.62.03.248
https://portal.cfm.org.br/noticias/menos-de-10-dosmunicipios-brasileiros-possuem-leito-de-uti/
https://portal.cfm.org.br/noticias/menos-de-10-dosmunicipios-brasileiros-possuem-leito-de-uti/
https://doi.org/10.1590/S1679-45082014AO313
https://doi.org/10.1590/0034-7167-2016-0611
https://doi.org/10.1590/0034-7167-2016-0611
https://doi.org/10.1186/cc7768
https://doi.org/10.1001/jama.2017.13889
https://doi.org/10.1371/journal.pone.0034387
https://doi.org/10.1371/journal.pone.0034387
https://doi.org/10.15585/mmwr.mm6924e2
https://doi.org/10.1002/jmv.26424
https://doi.org/10.1016/j.cmi.2020.07.016
https://doi.org/10.15167/2421-4248/jpmh2022.63.1.2175
https://www.who.int/docs/default-source/ncds/9789241514620-eng.pdf?sfvrsn=48f7a45c_2
https://www.who.int/docs/default-source/ncds/9789241514620-eng.pdf?sfvrsn=48f7a45c_2
https://doi.org/10.36660/abc.20211009
https://doi.org/10.1590/1980-549720210005
https://doi.org/10.1097/CCM.0b013e318232da75
https://doi.org/10.1056/NEJMoa1301372
https://doi.org/10.1056/NEJMoa1301372


Garcez MVN, Campelo SMA, Ribeiro IP, Barros GM, Silva ACB, Costa FL, Lima ACG, Dantas FVSD

44. Halpern NA, Pastores SM. Critical care medicine in the United States 2000-2005: an analysis of bed numbers, occupancy rates,

payer mix, and costs. Crit Care Med [Internet]. 2010 Jan [cited 2023 May 29];38(1):65-71. Available from:

https://doi.org/10.1097/CCM.0b013e3181b090d0

45. Herridge MS, Tansey CM, Matté A, Tomlinson G, Diaz-Granados N, Cooper A, et al. Functional disability 5 years after acute

respiratory distress syndrome. N Engl J Med [Internet]. 2011 Apr [cited 2023 May 29];364(14):1293-304. Available from:

https://doi.org/10.1056/NEJMoa1011802

46. Tuon FF, Rocha JL, Toledo P, Arend LN, Dias CH, Leite TM, et al. Risk factors for KPC-producing Klebsiella pneumoniae

bacteremia. Braz J Infect Dis [Internet]. 2012 Sep-Oct [cited 2023 May 29];16(5):416-9. Available from:

https://doi.org/10.1016/j.bjid.2012.08.006

47. Miranda IF, Santos ML, Oliveira WCS, Oliveira MC. Klebsiella pneumoniae produtora de carbapenemase do tipo kpc:

disseminação mundial e situação atual no Brasil. Braz J Surg Clin Res [Internet] 2019 Oct [cited 2023 May 29];25(2):113-119. .

Available from: https://www.mastereditora.com.br/periodico/20190103_214103.pdf

48. Cuervo SI, Sánchez R, Gómez-Rincón JC, Almenares C, Osorio JP, Vargas MJ. Comportamiento de casos de Klebsiella

pneumoniae productora de carbapenemasas en pacientes con cáncer de un hospital de tercer nivel de Bogotá, D.C. Biomédica

[Internet]. 2014 [cited 2023 May 29]; 34(Suppl1):170-180. Available from: http://dx.doi.org/10.7705/biomedica.v34i0.1680

49. Córdova E, Lespada MI, Gómez N, Pasterán F, Oviedo V, Rodríguez-Ismael C. Descripción clínica y epidemiológica de un brote

nosocomial por Klebsiella pneumoniae productora de KPC en Buenos Aires. Argentina. Enferm Infecc Microbiol Clin [Internet].

2012 [cited 2023 May 29]; 30(7):376-9. Available from: http://dx.doi.org/10.1016/j.eimc.2011.12.003

50. Nordmann P, Cuzon G, Naas T. The real threat of Klebsiella pneumoniae carbapenemase-producing bacteria. Lancet Infect Dis

[Internet]. 2009 Dec [cited 2023 May 29]; 9(4):228-236. Available from: http://dx.doi.org/10.1016/S1473-3099(09)70054-4

51. Engelman B. Assistência a saúde em adultos hospitalizados: uma revisão integrativa. Trabalho de Conclusão de Curso.

Universidade Federal do Rio Grande do Sul – 2016. [cited 2023 May 29]; Available from:

https://lume.ufrgs.br/bitstream/handle/10183/184413/001000511.pdf;sequence=1

COLLABORATIONS
MVNG and SMAC: substantial contributions to project design, data acquisition, analysis and interpretation of results, and writing

of the manuscript. IPR, GMB and ACBS: substantial contributions to the analysis and interpretation of results and critical review

of the manuscript. FLC, ACGL, FVSDA: substantial contributions to the critical review of the manuscript. All authors agree and

are responsible for the content of this version of the manuscript to be published.

ACKNOWLEDGMENTS
Not applicable.

AVAILABILITY OF DATA
The original data are the responsibility of the corresponding author (SMAC) and are available upon request.

FUNDING SOURCE
Programa de Residência Integrada Multiprofissional de Terapia Intensiva do Adulto.

CONFLICTS OF INTEREST
There are no conflicts of interest to declare.

periodicos.ufpi.br Rev Pre Infec e Saúde. 2024;10:5404 13

https://doi.org/10.1097/CCM.0b013e3181b090d0
https://doi.org/10.1097/CCM.0b013e3181b090d0
https://doi.org/10.1056/NEJMoa1011802
https://doi.org/10.1056/NEJMoa1011802
https://doi.org/10.1016/j.bjid.2012.08.006
https://doi.org/10.1016/j.bjid.2012.08.006
https://www.mastereditora.com.br/periodico/20190103_214103.pdf
http://dx.doi.org/10.7705/biomedica.v34i0.1680
http://dx.doi.org/10.1016/j.eimc.2011.12.003
http://dx.doi.org/10.1016/S1473-3099(09)70054-4
https://lume.ufrgs.br/bitstream/handle/10183/184413/001000511.pdf;sequence=1
https://lume.ufrgs.br/bitstream/handle/10183/184413/001000511.pdf;sequence=1

