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RESUMO

Justificativa e Objetivos: Infec¢des Relacionadas a Assisténcia a Saude (IRAS) constituem
uma das grandes problematicas nas unidades de saude, principalmente no centro de terapia
intensiva (CTI), devido a presenca de pacientes criticos. O objetivo deste estudo foi descrever
as IRAS ocorridas no CTI de um hospital geral no interior de Minas Gerais no periodo de
2014 a 2016. Métodos: estudo descritivo e retrospectivo com dados obtidos através de
registros fornecidos pelo Servico de Controle de Infeccdo Relacionada a Assisténcia a Saude
(SCIRAS) da instituicdo. Resultados: o percentual de IRAS nos anos estudados foi de 3,4%
em 2014; 2,4% em 2015 e 1,8% em 2016. Maior ocorréncia de infeccdo em individuos com
idade entre 41 a 60 anos, sendo o maior percentual no ano de 2014 (39,1%). Em relacéo ao
sitio de infecgdo, o maior registro foi de infec¢do do trato respiratorio; 68,8% em 2014; 54,2%
em 2015 e 51,7% em 2016. Contudo, em todos os anos, ndo houve registro do tipo de agente
etioldgico em mais de 50% dos casos. A patologia de base mais frequente foi traumatismo
cranioencefalico (TCE), que atingiu 18,6% no ano de 2015. Outro fator relevante foi o alto
indice de mortalidade registrado em todos os anos, chegando a 63,8% no ano de 2016.
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Conclusédo: o levantamento dos dados acerca das IRAS no CTI evidenciou baixa ocorréncia
quando comparado com a literatura. Tal fato pode estar associado a subnotificacao.
Palavras-chave: Infeccdo hospitalar. Assisténcia a sadde. Notificacéo

ABSTRACT

Background and Objectives: Healthcare-Associated Infections (HAI) are one of the major
problems in health care units, especially in the intensive care unit (ICU), due to the presence
of critical patients. The objective of this study was to describe the occurrence of HAIs in the
ICU of a general hospital in the inlands of Minas Gerais in the period from 2014 to 2016.
Methods: descriptive and retrospective study with data obtained from the Healthcare-
Associated Infection Control Service of the institution. Results: the percentage of HAIs in the
years studied was 3.4% in 2014; 2.4% in 2015 and 1.8% in 2016. The highest occurrence of
infection was in individuals aged 41-60 years and the highest percentage was in 2014
(39.1%). In relation to the infection site, most records were from respiratory tract infections
(RTI); 68.8% in 2014; 54.2% in 2015; and 51.7% in 2016. However, more than 50% of cases
in all years did not have records of the type of etiological agent. As for the underlying
pathology, the most frequent was traumatic brain injury (TBI) that affected 18.6% in 2015.
Another relevant factor was the high mortality rate recorded in all years that reached 63.8% in
2016. Conclusion: data collection on HAIs at the ICU indicated a low prevalence when
compared to the literature. This may be associated with underreporting.
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RESUMEN

Justificacion y objetivos: Infecciones Asociadas a la Atencion en Salud (IAAS) constituyen
una de las grandes problematicas en las unidades de salud, principalmente en la Unidad de
Cuidados Intensivos (UCI), debido a la presencia de pacientes criticos. El objetivo de este
estudio fue describir las IAAS ocurridas en la UCI de un hospital general en el interior de
Minas Gerais en el periodo de 2014 a 2016. Métodos: estudio descriptivo y retrospectivo con
datos obtenidos a través de registros proporcionados por el Servicio de Control de Infeccién
Relacionada a la Atencion en Salud de la institucion. Resultados: el porcentaje de IAAS em
los afios estudiados fue del 3,4% en 2014; 2,4% en 2015 y 1,8% en 2016. La mayor
incidencia de infeccion fue en individuos de 41 a 60 afios y el porcentaje mas alto fue en el
afio 2014 (39,1%). Con respecto al sitio de la infeccion, el mayor registro fue de infeccion del
tracto respiratorio; 68,8% en 2014; 54,2% en 2015 y 51,7% en 2016. Sin embargo, mas del
50% de los casos en todos los afios no tenian registros del tipo de agente etiolégico. En cuanto
a la patologia subyacente, la méas frecuente fue la lesion cerebral traumatica, que afecté al
18,6% en el afio 2015. Otro factor relevante fue la alta tasa de mortalidad registrada en todos
los afos, que alcanzo el 63,8% en el afio de 2016. Conclusiones: la recopilacion de datos
sobre las IAAS en la UCI indicé una baja prevalencia en comparacion con la literatura. Esto
puede estar asociado con el subregistro.

Palabras clave: Infeccion hospitalaria. Prestacion de Atencion de Salud. Registro.

INTRODUCTION



The Centers for Disease Control and Prevention (CDC) define Healthcare-Associated
Infections (HAISs) as any infection acquired by an individual during treatment at the health
facility, whether in the hospital or outpatient care, long-term or short-term care, which may
manifest in a systemic or local manner.' In Brazil, HAIs are infections acquired after the
patient’s admission and manifested during hospitalization or after discharge, when related to
hospitalization or hospital procedures.?

On the one hand, scientific and technological advances enabled the creation of new
therapeutic procedures that increased the survival of sick patients, but on the other hand,
patients were exposed to a higher risk of developing HAIs.® Healthcare-Associated Infections
represent an imbalance between the body’s natural microbiota and the defense mechanisms
commonly observed in severely ill patients.* The pathogens involved in HAIs are transmitted
to the individual either endogenously, that is, through the patient’s own microbiota, or
through the exogenous route by the hands, salivary secretion, body fluids, air and
contaminated materials.”

Healthcare-Associated Infections are even more significant in the intensive care unit
(ICU) due to the presence of critically ill patients. Although this sector represents less than
2% of hospital beds available, it contributes to more than 25% of hospital infections, with
significant impact on morbidity and mortality rates.® HAIls are associated with clinical
severity of patients, immune system disorders, use of numerous invasive procedures, use of
immunosuppressants, prolonged hospitalization, colonization by resistant microorganisms,
prescription of antimicrobials, therapeutic dehydration and the ICU environment itself that
favors the natural selection of microorganisms.”®

Another factor directly associated with HAIs is poor hand hygiene, which is
considered the most important, inexpensive, and effective measure for the prevention and
control of HAIs. Although this procedure is supported by sound scientific evidence, its
adherence is still described as insufficient in the literature.’ The hands of health professionals
are known as the most common route of transmission of infectious agents causing HAIs,
although the transmission is complex and multifactorial.*

The most frequent sites of HAI are urinary tract infections (UTI), respiratory tract
infections (RT1), surgical site infections (SSI), and bloodstream infections (BSI).**

HAIs have negative repercussions and serious consequences, such as increased

morbidity and mortality and general expenses. In addition, they lead to a longer length of stay



of patients and withdrawal from the family environment, negatively impacting the quality of
life of all involved.'**?

In Brazil, the average rate of nosocomial infection is 15.5%, which corresponds to
1.18 episodes of infection per patient hospitalized with HAISs, i.e., the same patient acquired
more than one infection.** HAIs are considered one of the leading causes of in-hospital
mortality.>

The occurrence of HAI is related to the vulnerability of patients and to the adherence
of health professionals for the prevention and control of infection in the hospital environment.
Therefore, it is mandatory that health services/hospitals have a Healthcare-Associated
Infection Control Commission to reduce and control the incidence and worsening of HAISs.

The aim of this study was to analyze the profile of HAIs in an ICU of a medium-sized
hospital in the inlands of the state of Minas Gerais. The elucidation of some epidemiological
aspects of this theme can help the implementation of preventive actions for the better quality

of care provision.

METHODS

This is a descriptive and retrospective study conducted at the Santa Casa de Caridade
in the municipality of Diamantina, Minas Gerais. In 2014, this medium-sized hospital had 102
beds, of which ten belonged to the ICU. In 2015, after a renovation of the hospital, the ICU
had 20 beds and the institution had 112 beds. The hospital has multidisciplinary teams and
454 employees, in total.

The institution has a Healthcare-Associated Infection Control Commission and a
Healthcare-Associated Infection Control Service with a physician and a nurse specialized in
the area and a nursing technician. These professionals perform epidemiological surveillance
of HAIs through the Diagnostic Criteria for HAI established by the National Health
Surveillance Agency (Portuguese acronym: ANVISA).

This study included all patients admitted to the ICU with HAI notification registered
by the Healthcare-Associated Infection Control Service of the referred hospital during the
study period. The collection was made through a retrospective survey of HAIs registered in
the Healthcare-Associated Infection Control Service with use of a form prepared by the
authors that included sociodemographic characteristics and infection characteristics available
in the records.

The exclusion criteria were all patients admitted to the ICU who did not have HAIs

during the hospitalization period or were admitted with non-hospital related infections.



The variable of interest was the healthcare-associated infection. The other variables
included sociodemographic characteristics of sex and age, as well as infection characteristics,
namely: sites of infection, type of etiological agent, underlying pathology and clinical
outcome after HAI occurrence.

The percentage of the outcome and the other variables were analyzed using the
statistical software SPSS, version 20.0. The study complied with the ethical precepts for
research involving human beings of Resolution 466/12 CNS and was approved by the
Research Ethics Committee of the Universidade Federal dos Vales do Jequitinhonha e Mucuri
(CAAE/UFVJIM number 70164017.9.0000.5108).

RESULTS

In the study, were analyzed 181 HAI records notified by the Healthcare-Associated
Infection Control Service from 2014 to 2016, with 64 records (35.3%) in 2014, 59 records
(32.6%) in 2015 and 58 records (32%) in 2016. Considering the number of patients admitted
to the ICU during the study period, i.e., 1844 in 2014, 2411 in 2015 and 3114 in 2016, the
percentage of HAIs was 3.4% in 2014, 2.4% in 2015 and 1.8% in 2016.

Regarding sociodemographic characteristics, there was a higher frequency in male
subjects compared to females. The most frequent age group among individuals with HAIs was
21 to 60 years, especially in patients aged 41 to 60 years (Table 1).

Table 1. Distribution of the number of HAIs notifications from 2014 to 2016 according to sex
and age. Diamantina/MG, 2018.

Variables 2014 2015 2016 Total
N (%) N (%) N (%) N (%)

Age

0 to 20 years 4 (6.3) 3(5.1) 7(12.1) 14 (7.7)

21 to 40 years 20 (31.3) 20 (33.9) 10 (17.2) 50 (27.6)

41 to 60 years 25(39.1) 16 (27.1) 21 (36.2) 62 (34.2)

61 to 80 years 12 (18.8) 16 (27.1) 18 (31) 46 (25.4)

81 to 100 3(4.7) 4 (6.8) 2 (3.4) 9(4.9)

years

Sex

Female 18 (28.1) 31 (52.5) 20 (34.5) 69 (38.1)

Male 46 (71.9) 28 (47.5) 38 (65.5) 112 (61.8)




Regarding the site of infection, in all years, the most frequently recorded topography

was respiratory tract infection (RTI), accounting for 68.8% of notifications in 2014; 52.4% in
2015; and 51.7% in 2016. (Table 2).

Table 2. Distribution of the number of IRAS notifications between years 2014 and 2016

according to the infection characteristics. Diamantina/MG, 2018.

Variables 2014 2015 2016 Total
N (%) N (%) N (%) N (%)
Infection site
RTI* 44 (68.8) 32 (54.2) 30 (51.7) 106 (58.5)
UTI* 1(1.6) 3(5.1) 5 (8.6) 9 (4.9
BSI* 9 (14.1) 14 (23.7)  3(5.2) 26 (14.3)
SSI* 1(1.6) 1(1.7) 1(1.7) 3(1.6)
Meningitis 3(4.7) 3(5.1) 10 (17.2) 16 (8.8)
Others 6 (9.4) 6 (10.2) 9 (15.5) 21 (11.6)
Microorganisms
Staphylococcus aureus 8 (12.5) 11 (18.6) 1(1.7) 20 (11)
Proteusmirabilis 3(4.7) 4 (6.8) 5 (8.6) 12 (6.6)
Proteusvulgaris 1(1.6) 5 (8.5) 3(5.2) 9(4.9)
Pseudomonas 5 (7.8) 2 (3.4) 2 (3.4) 9(4.9)
aeruginosa
Others 3 (4.6) 5(8.5) 3(5.2) 11 (6)
Not informed 44 (68.8) 32 (54.2) 44 (75.9) 120 (66.3)
Underlying pathology
CVA* 2 (3.1) 14 (23.7) 11 (19) 27 (14.9)
TBI* 11 (17.2) 11 (18.6) 11 (19) 33(18.2)
Spinal Cord Injury 2(3.1) 1(1.7) 1(1.7) 4(2.2)
Others 27 (42.2) 19 (32.3) 22 (37.9) 68 (37.5)
Not informed 22 (34.4) 14 (23.7) 13 (22.4) 49 (27)
Clinical outcome
Discharge 37 (57.8) 44 (74.6) 21 (36.2) 102(56.3)
Death 27 (42.2) 15 (25.4) 37 (63.8) 79 (43.6)

* RTI: respiratory tract infection; UTI: urinary tract infection; BSI: bloodstream infection; SSI: surgical
site infection; CVA: cerebrovascular accident; TBI: traumatic brain injury.

Regarding microorganisms, the main pathogen reported was Staphylococcus Aureus,
with a percentage of 12.5% in 2014, 18.6% in 2015 and 1.7% in 2016. However, most



registration forms did not contain records of the etiological agent, representing a percentage
of 68.8% in 2014, 54.2% in 2015 and 75.9% in 2016.

In all years, the most common underlying pathology was traumatic brain injury (TBI),
which affected 17.2% of the sample in 2014, 18.6% in 2015 and 19% in 2016; followed by
cerebrovascular accident (CVA) affecting 3.1% in 2014, 23.7% in 2015 and 19% in 2016.
The information about underlying pathology was also lacking in the notification forms, with
percentages of 34.4%. in 2014, 23.7% in 2015 and 22.4% in 2016.

Clinical discharge was the most registered clinical outcome of notified patients, and
reached 57.8% in 2014, 74.6% in 2015 and 36.2% in 2016. The clinical outcome of death
affected 42.2% of the sample in 2014, 25.4% in 2015 and 63.8% in 2016.

DISCUSSION

Healthcare-Associated Infections are a serious public health problem, as they increase
morbidity and mortality rates, hospitalization costs, the length of stay of patients, and account
for the high death rates characteristic of the ICU because this is a critical sector.’®

Of the total number of patients admitted to the ICU, the percentage of HAIs was 3.4%
in 2014; 2.4% in 2015 and 1.8% in 2016. Healthcare-Associated Infection rates are higher in
large and teaching hospitals and vary according to the type of surveillance used and the
degree of complexity of the hospital. Infection rates in the ICU range from 18 to 54% and are
five to ten times higher than in other inpatient units." In the institution of the present study,
was found a low percentage, possibly because the ICU attends all levels of complexity and the
number of beds was duplicated after the renovation performed during the study period. In
addition, until 2016, the Healthcare-Associated Infection Control Commission was not active
in the institution, since there was no nurse exclusively for the sector and no electronic medical
records were used, thus hindering the investigations of HAIs, which may have led to
underreporting.

On average, the highest frequency of HAI reports occurred in male subjects (61.8%),
corroborating other studies. In a study conducted in a general hospital in Bahia, 85.8% of
patients were male* and in Belo Horizonte, 54.7% of adult ICU patients were also men.*® This
occurrence seems to be related to the larger number of men admitted to this hospital sector.

Regarding age, there was a higher frequency of HAIs in patients aged 41 to 60 years.
A study conducted in an ICU of a teaching hospital in Fortaleza also found a mean age of 58.3



years.® Such age marks the beginning of the elderly phase and the physiological effects of
aging that may lead to a higher risk of health problems, especially in ICU patients.’

The most prevalent infection site was the respiratory tract with an average of 58.5%.
The same result was found in an ICU located in Sdo Paulo (59%).® In another study
conducted in a public hospital in the inlands of Parand, RTIs were also more prevalent
(36.4%)."° These results suggest that the use of a mechanical ventilator associated with
prolonged use of this device and patients’ organic weaknesses may lead to the higher
occurrence of HAIs.*

Considering the reported pathogens, Staphylococcus aureus was the most frequent,
with an average of 32.7% over the years, corroborating a study conducted in a public hospital
in the inlands of Ronddnia that recorded a rate of 23.8%.%° Studies point out that
Staphylococcus aureus is considered one of the major human pathogens, usually present in
the nasal cavities, skin and intestine, and most often transmitted by the hands of healthcare
professionals when hand hygiene is insufficient.?!

In the present study, TBI was the most prevalent underlying pathology, which is an
important risk factor for the development of HAIs because it may depress the immune system
and facilitate the pathogen invasion.?? A study conducted at a university hospital on the
characteristics of infections and the health impact of trauma patients showed that 15.6% of
patients acquired at least one infection during hospitalization. Economically active individuals
are more susceptible to accidents arising from external causes, especially land transport
accidents.?®

Although hospital discharge was the most frequent outcome, the registration of deaths,
especially in 2016, was relevant (63.8%). In a study on mortality and risks associated with
HAIs conducted in a teaching hospital in Parana, was recorded a mortality rate of 38.4%*,
Studies show that mortality in ICUs is generally high, with rates ranging from 9 to 38%. And
when it comes to death in patients who develop HAIs, it can reach 70%.%

The results presented in this investigation should be interpreted with caution. In
addition to the limitation of the study design, data comparison may have been impaired due to
different data collection techniques. Still, the number of variables reinforces the relevance of
the findings.

The survey of data on HAIs at the ICU showed low occurrence compared to the
literature. However, specificities in the sector during the study period may explain the strong
underreporting. The difficulty of finding information in the notification forms reinforces the

need for the complete registration and the importance of active case search.



The eradication of HAIs is an arduous task given the underlying pathology presented

by the patient and the HAI etiology. However, prevention and control have proven effective

in reducing infections. Actions of permanent and continuing education established by the

Healthcare-Associated Infection Control Commission are extremely important tools for the

awareness and learning of health professionals. We suggest the continuous dissemination of

results obtained by the Healthcare-Associated Infection Control Service through emphasis on

the measures that generated positive results with the performance of educational activities.
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