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ABSTRACT 

Introduction: The assessment of severity, clinical instability and prognosis is a vital 

component of Pediatric Intensive Care Units (PICU). For this reason, the systematic evaluation 

of epidemiological indicators in these services plays a fundamental role in public health 

services. The objective of this study was to identify the epidemiological characteristics of 

patients in the ICU of the General Teaching Hospital of Calderón, Quito from 2018 to 2019. 

Methods: We conducted a descriptive, retrospective, and cross-sectional study by reviewing 

the medical records of all pediatric patients admitted in 2018 and 2019. The following 

variables were considered: age, gender, cause of admission, ventilatory support, infections 

associated with health care (IAHC), PICU stay, and cause of discharge. 

Results: 217 cases were included. There was a predominance of males 130/217 (60%) and 

infants 116/217 (53%). Infections were the main cause of admission 137/217 (63%). An important 

sector of patients required invasive mechanical ventilation 84/217 (38.7%). IAHC rates were 

minimal (pneumonia 3.2%; central line catheter infection 2.3%). The mean hospital stay in the 

PICU was 4.8 ± 0.8 days and mortality was 5.99% (95% CI 5.78-6.21%). 

Conclusion: These results agree with international reports of mortality, prevalence, and 

epidemiology. 
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MESH: Intensive Care Unit, Child; Critical Care; Infant mortality; Health Services Research, 
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INTRODUCTION

The concept of concentrating patients according to 

disease severity is traditionally attributed to nurse 

Florence Nightingale, who created the first intensive 

care unit (ICU) in the 19th century during the Crimean 

War by establishing a separate area in a hospital that 

cared for soldiers who were the most injured or 

undergoing surgery. 1 Later, critical care emerged in 

the infant population, with the first pediatric intensive 

care unit (PICU) established in Sweden in 1955 2 and 

Latin America in 1959. In Ecuador, the first mixed and 

multidisciplinary ICU began in 1970 at the Carlos 

Andrade Marín Hospital in Quito. 3 

PICUs were defined in 1983 according to the 

Guide

unit that provides treatment to pediatric patients with 

a wide variety of diseases of a potentially lethal nature, 

including those with highly unstable conditions 

requiring sophisticated medical or surgical 
4 Specialist doctors, nurses, and other 

related health professionals work in a coordinated and 

collaborative manner in the management of patients 

with potentially lethal failure of at least one organ or 

vital system, or with multi-organ or multi-system 

failure, including stabilization after serious surgical 

interventions, all of which include 24-hour activities: 

diagnosis, monitoring, support of altered vital 

functions and the treatment of underlying diseases. 5 

In fact, the most common conditions treated in PICUs 

in Ibero-American countries include post-operative 

support, infectious, neurological, respiratory diseases, 

oncological diseases, and immunosuppression, 

cardiovascular, trauma and poisoning, which are 

conditions closely related to infant mortality. 2 

In this sense, the current challenges of intensive 

medicine include therapeutic limitations, the 

application of new technologies, and the quality of 

care provided in the PICUs in so-called developing 

countries, whose shortcomings impact the rates of 

morbidity and mortality. 5 Thus, for example, important 

differences have been reported in deaths in South 

American and European PICUs (13.29% and 5%, 

respectively) correlated in the first case with not only 

complications associated with critical care but also 

with the availability of pediatric intensivist staff and the 

number of beds available. 2 In parallel, disadvantages 

are noted in ICUs where children and adults are cared 

for due to economic limitations or health policies, 

without considering the benefits associated with 

independent PICUs in terms of decreased morbidity 

and mortality and improved cost-efficiency. 6 

In this regard, the international scientific community 

has directed efforts to identify the main problems in 

PICUs, among which the causes of admission or 

underlying illnesses that warrant intensive care are 

analyzed, as well as purported infections associated 

with health care and procedures to maintain vital 

functions. All of these factors can affect the hospital 

stay and discharge of the patient due to discharge or 

death.2, 7-13 In view of what has been described, we 

consider it relevant to regularly evaluate pediatric 

critical medicine units. 

The PICU of the Calderón General Teaching Hospital 

in the city of Quito has been established in recent years 

as a local and national reference institution for the 

care of children and adolescents in critical conditions. 

However, since its founding in 2015, no studies have 

been carried out to determine the behavior of 

epidemiological indicators, which led to the present 

study aimed at establishing the epidemiological 

characteristics of said PICU patients in the period from 

2018 to 2019, which will serve as a reliable and useful 

database for the institution and the health system and, 

even, the improvement of public health standards and 

policies. 

POPULATION AND METHODS 

Study design 

The design is a retrospective, cross-sectional, 

observational study.  

1/8 
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Setting 

The study was carried out in the Pediatric Intensive 

Care Unit of the Calderón General Teaching Hospital 

in Quito, Ecuador between May 1, 2018 and April 30, 

2019. The field period was considered a period of 

recruitment and exposure. The monitoring of the 

results ended on May 24, 2019 and the data collection 

period ended on June 24, 2019. The hospital is classified 

as a Second Level Health Hospital with five beds and 

admits pediatric patients categorized by age: 

newborns (from 0 to 30 days), infants (1 month to 2 

years); preschool (2 to 6 years); schoolchildren (6 to 10 

years) and adolescents (10 to 15 years). 

Participants 

All pediatric patients admitted to the institution's 

Pediatric Intensive Care Unit during the study period 

participated. No cases were excluded from the 

analysis. 

Variables 

The epidemiological variables were nominal or 

numerical: (a) demographic: age (years), sex (female, 

male); (b) clinical: cause of admission (infection, 

trauma, postoperative, poisoning, general illnesses), 

procedures used for ventilatory support (invasive 

mechanical ventilation, mandatory oscillatory 

ventilation, non-invasive mechanical ventilation, 

none), health care-associated infections (pneumonia, 

urinary tract infection, central line catheter infection, 

others, none), stay in the PICU (days of hospitalization), 

cause of discharge (discharge, death, transfer). 

Data sources /measurement 

For each variable, the institutional software for the 

registration of clinical records was used as a data 

source, and the electronic clinical record was 

consulted along with the clinical record that remains in 

the institution. Additionally, laboratory software was 

consulted for data extraction. The data were compiled 

in an electronic Excel sheet and later transferred to the 

SPSS statistical software. 

Control of sources of bias 

To collect the information, two weekly visits were made 

to the Department of Clinical Records Archives of the 

PICU, at a rate of eight records per day. The protocol 

of this study was pre-approved by the Institutional 

Teaching Committee. 

Study size 

The sample was non-probabilistic, in which all 

potentially eligible cases from the center were 

included. 

Management of quantitative variables 

The quantitative variables in scale are presented with 

means and standard deviation. Nominal quantitative 

variables are presented as frequency and percentage. 

Statistical methods 

The information was initially subjected to a descriptive 

treatment through frequency distribution for the 

nominal variables (gender, cause of admission, 

ventilatory support, cause of discharge). For the 

numerical variables (age and days of hospitalization), 

this statistical method was also applied as well as 

measures of central tendency, dispersion and/or 

proportion. 

When normality in the distribution of the sample was 

verified, statistical tests of association (p) were applied: 

non-parametric Chi square (chi2) and parametric 

Student's t (t), both with a level of significance of alpha 

(α) 0.05 (95% confidence), using the SPSS v.21 statistical 

package for Windows. 

RESULTS 

Participants  

The number of patients included in the study was 217. 
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Characteristics of the studied population 

217 medical records, corresponding to the total 

admissions to the PICU during a 12-month period in the 

years 2018-2019, were reviewed. The results are 

presented in Table 1. Regarding the demographic 

variables, there is evidence of a male gender 

predominance and heterogeneous distribution 

according to age, with more than 50% of the subjects 

located in the lactating category (between one month 

and two years of age). 

The data corresponding to the clinical variables show 

that infections were the main cause of admission. 

Likewise, it has been verified that most of the patients 

required invasive or non-invasive mechanical 

ventilation, although a significant percentage did not 

require ventilatory support. 

Table 1. Demographic and clinical variables in the PICU of the Calderón General Teaching Hospital, Quito, 

2018-2019. 

 Total sample 

(n = 217) 

High 

(n = 185) 

Death 

(n = 13) 

Transfer 

(n = 19) 

Pd 

Agea 3.49 ± 1.4 3.62 ± 2.5 1.46 ± 0.3 3.28 ± 2.7 0.01 

Indicators by ageb  

Newly born 8 (4.0%) 5 (2.3%) 0 (0%) 3 (1.3%)  

Infants 116 (53.0%) 100 (46.0%) 12 (5.5%) 7 (3.2%)  

Preschool 36 (17.0%) 31 (14.2%) 0 (0%) 5 (2.3%)  

Schoolchildren 27 (12.0%) 24 (11.0%) 0 (0%) 2 (0.9%)  

Teenagers 30 (14.0%) 25 (11.5%) 1 (0.4%) 2 (0.9%)  

Gender M: Fc 2: 1  0.021 

Female 87 (40.0%) 79 (36.4%) 4 (1.8%) 4 (1.8%)  

Male 130 (60.0%) 106 (48.8%) 9 (4.1%) 15 (6.9%)  

Cause indicators incomeb <0.001 

Infections 137 (63.1%) 122 (56.2%) 11 (5.0%) 4 (1.8%)  

Trauma 19 (8.7%) 7 (3.2%) 0 (0%) 12 (5.5%)  

Poisonings 8 (4.0%) 8 (4.0%) 0 (0%) 0 (0%)  

Postoperative 7 (3.2%) 5 (2.3%) 1 (0.4%) 1 (0.4%)  

General illness 46 (21.1%) 44 (20.2%) 1 (0.4%) 2 (0.9%)  

IACS indicatorsb 0.001 

Pneumonia 7 (3.2%) 6 (2.7%) 0 (0%) 1 (0.4%)  

Central line catheter 5 (2.3%) 4 (1.8%) 1 (0.4%) 0 (0%)  

None 205 (94.4%) 175 (80.6%) 12 (5.5%) 18 (8.2%)  

Indicators of ventilatory support proceduresb 0.001 

NIMV 68 (31.3%) 56 (25.8%) 6 (2.7%) 6 (2.7%)  

VMI 84 (38.7%) 75 (34.5%) 2 (0.9%) 7 (3.2%)  

VAFO 3 (1.3%) 3 (1.3%) 0 (0%) 0 (0%)  

None 62 (28.5%) 51 (23.5%) 5 (2.3%) 6 (2.7%)  

Hospital stay 4.84 ± 0.8 5.43 ± 4.24 3.65 ± 4.24 4.94 ± 4.24 0.001 

Total aliveb 204 (94.1%)   

Total deathsb 13 (5.9%)   

IACS: infections associated with health care; NIMV: non-invasive mechanical ventilation; IMV: invasive mechanical ventilation; 

HFOV: high-frequency oscillatory ventilation; Hospital stay: number of days in PICU. a: mean and standard deviation. b: 

percentage. c: proportion. d: association determined by chi2 (nominal variables) and t (nominal and numerical variables). 
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Similarly, the rates of health care-associated infections 

were minimal. It was found that the hospital stay in the 

PICU averaged 4.8 ± 0.8 days. It was also found that 

the prevalent cause of discharge was discharge (living 

patients). The mortality of patients in the PICU was 5.9% 

(95% CI 5.87-6.21%) and was almost entirely in the 

group of infants admitted for an infectious process. 

These descriptive population characteristics are 

presented in Table 1. 

DISCUSIÓN 

When comparing the epidemiological findings, the 

predominance of infants in the present series coincides 

with similar international studies, 6, 12,13 although a 

predominance of children in the age group 1-4 10,14-18 

and an average of 6.2 years in the ICU has also been 

reported for adults. 13 In the case of our country, recent 

studies report similar results, a circumstance that 

demonstrates the prevalence of critical illnesses in the 

Ecuadorian child population from one month to two 

years of age.19, 20 

The present report showed the prevalence of males in 

a ratio of 2:1. Although inter-sex differences are not 

reported at the national level 19, some international 

publications are in accord with this finding, validating 

the importance of this demographic indicator in PICUs. 
11-13,18 

Regarding the causes of admission, in the present 

study, infections ranked first (63.1%). Similar reports 

abound in the literature with rates between 24.5% and 

80.7%14,15,18-20, thus revealing the care burden caused 

by infectious processes that warrant intensive care. 

Another aspect to highlight is the low frequency of IACS 

in this series. It has been reported that in pediatric 

patients requiring PICU, bacteremias associated with 

a central line catheter range from 13-22% 21, figures 

significantly higher than those reported (2.3%). 

Nosocomial pneumonia rates in critically ill patients 

ranging from 49% to 77% 22-25; are also mentioned. In 

the present investigation, it was found in 3.4% of the 

cases, which shows appropriate management by the 

work team in the PICU. 

The use of IMV (38.7%) and NIMV (31%) resemble the 

trends reported in the literature 12,17,18,25 as these are 

fundamental procedures in the management of acute 

respiratory failure, indicated in 20-50% of critically ill 

pediatric patients.26 

In this study, the average length of stay in the PICU was 

4.8 ± 0.8 days, with a minimum of <24 hours and a 

maximum of 45 days, which differs from that reported 

by other studies in Ecuador (7 ± 5.320 and 10.1±2.319), 

and globally (different studies report different figures: 

2.45±3.113, 3 to 6 días12, 9±3.218, and 19.1±9.714. It is 

inferred that said variability would be influenced by 

various factors: comorbidities, complications, quality 

of medical care, and deaths. 

In fact, the total number of patients in this series who 

survived (201 = 94.1%) and those who died (13 = 5.9%) 

differs substantially from what was previously 

reported in the country (28.2% 19), and is similar to the 

reports of Hon et al8 (5.3%) and Boedha et al 15 (6.27%), 

but it conflicts with other studies where the rates varied 

between 11.7% and 41.6%.10,12,13,17,18. Likewise, in contrast 

to the findings obtained here, in most of these reports, 

deaths were statistically significantly associated with 

the type/severity of the admission pathology and 

complications, but not necessarily with age group 

and/or sex. In this sense, it is important to highlight that 

mortality rate is a key epidemiological indicator of the 

health-disease process and the level of care of the 

critical pediatric patient, an argument that confirms 

the successful work by the personnel assigned to the 

PICU of the General Teaching Hospital of Calderón.  

The main objective of the PICU is to sustainably ensure 

the health and well-being of those who suffer from a 

serious or potentially lethal disease, requiring human 

and material resources to reduce the rates of 

morbidity and mortality, as well as new 

epidemiological investigations that provide further 
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evidence regarding the weaknesses and strengths in 

the provision of critical care to the Ecuadorian child 

population. 

CONCLUSION  

Based on the results obtained in this study, the most 

prevalent patients in the PICU are infants, the main 

cause of admission is infections, the average stay is 4.8 

days, and the mortality rate is 5.99% (95% CI 5.87-

6.21%). 
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