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ABSTRACT

Introduction: healthcare associated infection is the localized or generalized condition resulting
from the adverse reaction to the presence of an infectious agent or its toxin, and which was not
present or in incubation period at the time of the patient's admission to the hospital.
Objective: to characterize patients with care-associated infections at the "Pepe Portilla"
Provincial Pediatric Teaching Hospital between January 1 and December 31, 2018.

Methods: observational, descriptive and cross-sectional study between January and December
2018. The universe was studied in its entirety and was constituted by 453 patients according to
established selection criteria. Descriptive statistical methods such as absolute and relative
percentage frequencies were used to analyze the results.

Results: the most frequent age group was between one and five years old (32,67 %) and male
sex (53,20 %). The most frequent site of infection was respiratory (42,83 %), followed by enteral
and phlebitis (19,43 %). The total rate of infections was 2,7 x 100 live discharges and in terms
of services, the highest rate was obtained in progressive care (14,7). Candida (36,36 %) was
reported as the most frequent microorganism and 8,47 % of the patients submitted to artificial
ventilation or with central venous catheter presented some infection.
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Conclusions: in the period studied, HCAI had a higher incidence in males and children under
five years of age; there was a higher rate of infection in closed wards, with Candida being the
most frequent causative germ and it was related to the use of catheters.

Keywords: Infection; Cross Infection; Sepsis; Care Facilities.

RESUMEN

Introduccion: infeccion asociada a la asistencia sanitaria es la condicion localizada o
generalizada resultante de la reaccion adversa a la presencia de un agente infeccioso o su toxina,
y que no estaba presente o en periodo de incubacién en el momento del ingreso del paciente al
hospital.

Objetivo: caracterizar los pacientes con infecciones asociadas a la asistencia en el Hospital
Pediatrico Provincial Docente “Pepe Portilla” entre el 1 de enero al 31 de diciembre de 2018.
Métodos: estudio observacional, descriptivo y transversal entre enero y diciembre de 2018. El
universo fue estudiado en su totalidad y quedd constituido por 453 pacientes de acuerdo a
criterios de seleccion establecidos. Se utilizaron métodos de la estadistica descriptiva como
frecuencias absolutas y relativas porcentuales para el analisis de los resultados.

Resultados: el grupo de edades que incidié con mayor frecuencia fue el de entre uno y cinco
anos (32,67 %) y el sexo masculino (53,20 %). La localizacidon mas frecuente de la infeccion fue
la respiratoria (42,83 %), seguido de la enteral y la flebitis (19,43 %). La tasa total de infecciones
fue de 2,7 x 100 egresos vivos y en cuanto a los servicios, la mayor se obtuvo en cuidados
progresivos (14,7). La Candida (36,36 %) se reportdé como el microorganismo mas frecuente y
un 8,47 % de los pacientes sometidos a ventilacion artificial o con catéter venoso central
presentaron alguna infeccion.

Conclusiones: en el periodo estudiado la IAAS presenté mayor incidencia en varones y menores
de cinco afos; se presenté mayor tasa de infeccién en salas de servicios cerrados, siendo la
Candida el germen causante mas frecuente y se relacion6 con el uso de catéteres.

Palabras clave: Infeccion; Infecciéon Nosocomial; Sepsis; Cuidados Sanitarios.

INTRODUCTION

The term hospital comes from the Latin "hospitium" and means "care of the sick". Hospitals,
intended to save lives, can paradoxically become important reservoirs of biological agents,
causing infections that are often severe and resistant to the use of antibiotics.(®

Healthcare-associated infections (HAI) are one of the major public health problems affecting
patients in hospital units worldwide. It is defined as the localized or generalized condition
resulting from adverse reaction to the presence of an infectious agent or its toxin, and which
was not present or in incubation period at the time of the patient's admission to the hospital.
Nosocomial bacterial infections can appear from 48 to 72 hours after the patient's admission and
mycotic infections after five days of stay, although the time may be shortened due to invasive
procedures and intravascular therapy.(®
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Although for more than a decade many of the infection control efforts of health care workers
have been aimed at providing a safer hospital environment for patients, the incidence of
healthcare-associated infections remains high. According to World Health Organization statistics,
an average of 8,7 % of hospital patients have nosocomial infections, with an attributable
mortality that can be as high as 35-55 %, depending on the type of infection. The most frequent
are those of surgical wounds, urinary tract (related to the use of bladder catheters), lower
respiratory tract (trachea and bronchi) and those associated with the use of catheters.(

The pediatric population is particularly special and should be analyzed differently when
addressing the problem of nosocomial infections, since it has its own characteristics that
differentiate it from the adult population (such as its immunological immaturity). Barragan et
al., in a pediatric intensive care unit established a prevalence of nosocomial infection of
33,3 %, with males being more frequently affected.

A study carried out in the ICU of the "Gustavo Aldereguia" Hospital in Cienfuegos revealed a
nosocomial infection rate of 5,2 to 10,8 %, with a tendency to decrease. The overall rate of
deaths due to sepsis and its cause ranged from 1,5 to 7,3 %.3)

The overall mortality attributed to nosocomial infections in pediatrics is estimated at 11 %.
Regardless of its nature, it doubles the burden of nursing care, triples the cost of drugs, and
increases the cost of tests to be performed by seven times.(?

Even more important are the costs in human lives; it is estimated that infection is the cause of
death in 1 to 3 % of admitted patients. It is estimated that figures as impressive as those
reported in the United States of 25 to 100 thousand deaths per year are to be had.(™

In summary, healthcare-associated infections contribute significantly to hospital morbidity and
mortality, as well as to the excessive cost of hospitalized patients due to increased hospital days
and high social costs generated by the disabilities and deaths they cause.®)

Taking into account these precepts, it was decided to conduct this research, addressing the
following scientific problem: What was the behavior of healthcare-associated infections in the
"Pepe Portilla" Provincial Pediatric Teaching Hospital during 20187

METHODS

An observational, descriptive and cross-sectional study was conducted at the "Pepe Portilla"
Provincial Pediatric Teaching Hospital "Pepe Portilla" of Pinar del Rio during 2018. The universe
was studied in its entirety and consisted of 453 patients, chosen according to the following
selection criteria:

Inclusion criteria.
> Patients admitted to the health institution during the study period.
» Patients with a diagnosis of healthcare-associated infection.

Exclusion criteria
> Loss of the patient's clinical history or insufficient information contained therein.

"’!: .E(;IMVE.E‘ www.revcmpinar.sld.cu CC-BY-NC- 4.0

ORIGINAL ARTICLE

Pagina 3


http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/

ISSN: 1561-3194 RNPS: 1877

Blanco-Gémez CA, et al ,
Rev Ciencias Médicas. 2023; 27(2023): e5755

The information was obtained from the database of the hygiene and epidemiology department
of the institution and from the review of the patients' medical records. For the analysis of the
information, descriptive statistical methods were used, such as the calculation of absolute
frequencies, percentages as a summary measure for qualitative and quantitative data, as well
as the calculation of the mean as a measure of central tendency for quantitative data.

The data obtained were processed and presented through frequency distribution tables and
graphs elaborated with Microsoft Excel 2013 software for better understanding and discussion.
A database was created and elaborated to facilitate the processing of the information, with the
support of the software itself. The variables studied were age, sex, location of the infection,
hospital service where the infection occurred, causal germ and their association with the use of
catheters.

In the research conducted, the data obtained were used for strictly scientific purposes and will
only be disclosed in duly accredited scientific events or publications. The research was approved
by the Hospital's Scientific Council and the principles and recommendations for physicians in
biomedical research on human subjects adopted by the 18th World Medical Assembly in Helsinki
in 1964 and finally ratified at the 41st World Assembly held in Hong Kong in 1991.

RESULTS

In the distribution according to demographic variables of sex and age of the patients (Table 1),
there was a slight predominance of the male sex (53,20 %) and of patients between one and
five years of age (32,67 %). The average age of contracting a nosocomial infection in the series
was 11,92 years.

Table 1. Distribution of patients with healthcare-associated infection according to sex and age.
Provincial Pediatric Teaching Hospital "Pepe Portilla". Pinar del Rio, 2018.

Age groups (years) Male Female Total
No. % No. % No. %

Less than 1 47 19,50 57 26,89 104 22,96
1to5 82 34,02 66 31,13 148 32,67

6 to 10 40 16,60 29 13,68 69 15,23

10 to 15 47 19,50 39 18,40 86 18,98

16 to 18 25 10,37 21 9,91 46 10,15

Total 241 53,20 212 46,80 453 100

Mean = 11,92

In relation to the location of the infection (graph 1), it was observed that the respiratory type
predominated with 42,83 %. In second place was phlebitis, 19,65 %, followed by infections of
enteral location.
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Graph 1. Distribution of patients with healthcare associated infection according to location of
the infection.

When stratifying by services (Table 2), it could be seen that the greatest number of hosocomial
infections developed in the miscellaneous 1 service (18,54 %), followed immediately by the
gastroenterology and respiratory tract services, both with 17,44 %.

Table 2. Distribution of patients with healthcare-associated infection according to hospital

service.

Hospital service No. %
P Gastroenterology 79 17,44
E Pediatric specialties 16 3,53
I Miscellaneous early childhood 31 6,84

A

T Miscellaneous second childhood 16 3,53
R Miscellaneous 1 84 18,54
é Miscellaneous 2 49 10,82
S Respiratory tract 79 17,44
Oncohematology 18 3,97

Progressive care 29 6,40

PICU 26 5,74

Surgery 21 4,64

Orthopedics 5 1,10

Total 453 100
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Regarding the rate of nosocomial infections by service (Figure 2), it was found that in the
progressive care unit there was a disproportionate peak of infection associated with medical
care. The other services oscillated in a stable range between 5,5 (oncohematology) and 1,4
(pediatric specialties and second childhood) and the total rate was 2,8.
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Graph 2. Rate of healthcare-associated infections by hospital service

After distributing the patients according to the germ causing the nosocomial infection (Table 3),
it was possible to identify that out of 66 isolates, the most frequent pathogen was Candida
(36,36 %) in the total, as well as in pediatric wards (30 %) and PICU (60 %). However, in the
operating room the most frequently isolated germ was E. coli (40 %). On the other hand, in the
orthopedics service there was only one isolation and it corresponded to the Enterobacter germ.

=B www.revempinar.sld.cu CC-BY-NC- 4.0

ORIGINAL ARTICLE

Pagina 6


http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/

ISSN: 1561-3194 RNPS: 1877

Blanco-Gémez CA, et al i
Rev Ciencias Médicas. 2023; 27(2023): e5755

Table 3. Distribution of patients with healthcare-associated infection according to causal germ

Causal Pediatrics PICU Surgery Orthopedi Total
germ cs
No. % No. % No. % No. % No. %
Staphylococcus 5 12,50 1 5,00 0 0 0 0 6 9,09
epidermidis
Staphylococcus 2 5,00 1 5,00 1 20,00 0 0 4 6,06
aureus
E. coli 0 0 0 0 2 40,00 0 0 2 3,03
Pseudomona 5 12,50 3 15,00 0 0 0 0 8 12,12
Enterobacter 2 5,00 1 5,00 1 20,00 1 100 5 7,58
Acinetobacter 9 22,50 2 10,00 0 0 0 0 11 16,67
Candida 12 30,00 12 60,00 0 0 0 0 24 36,36
Otros 5 12,50 0 0 1 20,00 0 0 6 9,09
Total 40 60,61 20 30,30 5 7,58 1 1,52 66 100

Regarding the occurrence of nosocomial infections secondary to catheterization (Table 4), it was
evidenced that this incidence was low with 8,47 % in total. Of the patients with deep venous
approach, 12,24 % developed secondary systemic infection and 4,40 % of the ventilated patients
developed pneumonia due to this cause. In the sample studied there were no cases of infection
secondary to the use of bladder catheterization.

Table 4. Distribution of patients with healthcare associated infection according to infection
secondary to catheterization.

HCAI secondary to catheterization
Catheterized patients

No. 0/p *

Artificial ventilation (n = 91) 4 4,40
Central venous catheter (n = 98) 12 12,24
Total (n = 189) 16 8,47

* Relative to the total corresponding procedure
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DISCUSSION

The overall HAI rate is currently considered the maximum exponent of the quality of inpatient
care and represents an important epidemiological indicator, with values that should not exceed
7 %. Its predominance in children under one year of age, with a decrease in the following age
groups, seems to be related to the presence of certain risk factors in this age group.(®

Ortega Franco et al.,(”) report in their casuistry that the highest number of patients with the
disease was found in the one-four years age group (48,28 %) followed by the 10-19 years age
group (40,23 %) with a predominance of male sex (57,6 % of the cases), which coincides with
the results obtained in the present study.

On the other hand, Lopez Méndez et al.,® report a predominance of children under one year of
age with 178 (34,4 %) children, without analyzing their sex. This coincides with the international
literature reviewed, but differs from the results obtained in the present study.

According to World Health Organization (WHO) statistics, the most frequent sites of infection are
surgical wounds, urinary tract (related to the use of bladder catheters) and lower respiratory
tract (trachea and bronchi), which coincides with authors such as Licorish et al.,® who in their
series reported that the most frequent nosocomial infection was surgical wound infection in 14
patients (24,5 %),followed closely by systemic (22,8 %), in both cases with primacy in those
aged five-17 years (30,0 %), although in the total casuistry they predominated in infants
between zero and 11 months. In comparison with this study, the results differ significantly.

Saavedra et al.,(® refer among the most frequent types of infection pneumonia (17,3 %),
surgical site infection (16,8 %) and urinary tract infection (14,6 %) and Serra Valdés(10) reports
that lower respiratory tract infections reached more than 50 % of all infections (pneumonia and
bronchopneumonia), which is similar to the results obtained in this study.

With respect to phlebitis, which is reported as the second most frequent cause of nosocomial
infection in the present study, several authors report it as an infrequent form of presentation of
HCAIL. Abreu Pérez,(® reports in his series that it only represented about 8,6 % of the total
number of cases, behind Deep Venous Approach infections (31,4 %), ventilator-associated
pneumonia (24,3 %), non-focalized infections (22,9 %), bacteremias (21,4 %) and enteral
infections (20,0 %).

On the other hand, enteral infections were cited as a frequent cause of HCAI in the research
conducted by Lopez Méndez, et al.,®) representing 27,4 % of the total number of cases (n=130),
second only to acute respiratory infections, which occurred in 160 children (33,7 %).

Sepsis rates by service vary, depending on the characteristics of each unit, and as the complexity
of the unit increases, so does the risk of acquiring nosocomial sepsis:(®® Hence, unlike other
hospital services, intensive care units tend to have the highest frequency of HAIs. Patients in
these units are particularly affected by such infections because of the severity of their underlying
medical problems and the greater number of invasive interventions to which they are subjected.
It is estimated that HAIs in ICUs account for 20 % of the total number of HAIs, despite the fact
that the number of ICU beds represents only 5-10 % of the number of hospital beds.®

Authors such as Saavedra et al.,® report in their casuistry that the services that contributed the
most patients with HAIs were those belonging to surgical specialties (63,6 %), compared to
those belonging to medical specialties (36,4 %), which differs from the present casuistry.
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Admas Licorish et al.,® report in their series that, of the types of infections confirmed in the
members of the sample studied, most of them were acquired in the intensive care unit (28 out
of 57), especially systemic infection (in 9), which was also the predominant one globally (in 16),
followed by infection contracted in the operating room in 11, at the expense of the surgical
wound in 10. The remaining ones occurred in patients admitted to the Hematology, Urology and
other services, with 7, 2 and 14, respectively, which also differs from the results obtained in the
present investigation.

Dominguez Ronquillo,® refers that, in relation to the type of patient, a predominance of patients
with clinical conditions was found with 32 cases (although not broken down by services)
(58,2 %), a result that differs from international series where several studies attribute to surgical
patients the highest risk of infection, up to 57 % of surgical patients with positive diagnosis of
HCAI. These results coincide with those obtained in this study.

Regarding the rate of infections per hospital service, Lugo et al.,(® report in their research that
the highest infection rates were reported in the Pediatric Intensive Care Units (17 to 27),
Neonatal Intensive Care (13 to 15), Neurosurgery (15 to 25) and Medical Pediatrics (7 to 15),
all per 1000 days-stay.

In the present study, although services such as "Miscellaneous 1", "Gastroenterology" or
"Respiratory tract" had a high percentage of nosocomial infection (see Table 2), they are not
among the services with the highest rate of these infections because the number of patients
attended is much higher than the rest of the services; the same is true for oncohematology,
progressive care, etc. For example, in the period studied, 2514 patients were admitted to
miscellaneous ward 1 compared to only 197 in progressive care.

Regarding the main isolated germs, Riquelme et al.,(*?) in a study carried out in children with
special needs reported that the most frequently identified agents were rotavirus (n: 16;
13,9 %), parainfluenza virus 3 (n: 11; 9,6 %) and adenovirus (n: 4; 3,5 %). Villalobos (12)
states that, of 590 isolates obtained from blood samples in intensive care units, 12 %
corresponded to Klebsiella pneumoniae; 10,7 % to S. aureus and 5,4 % to E. coli.

Lopez et al.,(*3) report that the etiology of the infection was identified in 15,91 % of the cases
studied, more than half corresponded to Gram-negative bacilli, the most common being P.
aeruginosa, K. pneumoniae and E. coli).

With respect to this particular section, it is understood that the prevalence of some germs over
others in various hospitals and countries is directly related to the fact that each hospital and
each service within that hospital has a differ With respect to this particular section, it is
understood that the prevalence of some germs over others in various hospitals and countries is
directly related to the fact that each hospital and each service within that hospital and even each
service (ward) within the same institution has its own microbiological map (as well as the human
organism), which in turn will be related to the procedures carried out, adequate asepsis and
antisepsis techniques, etc.

Most of the authors cited here, Cuban and from the international literature consulted, differ from
the results obtained in this research where the main germ isolated was Candida albicans.
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The use of invasive procedures such as catheters or mechanical ventilation constitutes a risk
factor per se for contracting this type of infections. In a study carried out by Vizzuet,('*) in
neonatal intensive care services, he cites as main risk factors for the development of nosocomial
infection the use of vascular catheters: with nosocomial infection 35 days [CI 27 44] vs. without
nosocomial infection: 9 [CI 7 10], (p= 0.0000) and endotracheal cannula: with nosocomial
infection: 20 days [CI 12 29] vs. without nosocomial infection: 6 [CI 4 9], p= 0.0000.

Lopez et al.,(*® found that 25 % (77/308) of nosocomial pneumonias were associated with
mechanical ventilation. Of all the cases presented, the etiology causing the infection was
identified in 15,.91 % (49/308), isolating a total of nine germs. These figures are higher than
those obtained in this study.

Salcedo Reyes, (1 reported that in his casuistry secondary bacteremia was associated in 67,9 %
with central venous access and in 32,1% with peripheral venous access. Respiratory infection
was related to endotracheal intubation (ETI) in 54,2 % and to tracheotomy in 25,0 %, figures
that are similar to those observed in the international casuistry but which differ from those
obtained in this study.

It was concluded that the age group most frequently affected was one to five years and the male
sex. The most frequent site of healthcare-associated infection was respiratory, followed by
phlebitis and enteral infections. The highest risk of developing an infection was in the progressive
care unit. Of the germs isolated we found that Candida was the most frequent microorganism,
followed by Acinetobacter and third place was occupied by Pseudomona. Slightly less than 1 in
10 catheterized patients (artificial ventilation or deep venous approach) had an infection.
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