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Abstract
Summary Background Viral respiratory infection (VRI) is a frequent cause of hospitalization in children
under 24 months of age. Prematurity or heart disease histories may be risk factors for complications in
patients hospitalized for VRI.

Objective To describe the epidemiological data of pediatric patients 1 to 24 months of age who were
hospitalized for VRI and identify risk factors for the presence of in-hospital complications over a period of
5 years.

Methods This was a cross-sectional study. The database was compiled by doctors, electronically
validated by engineers and analyzed by statisticians. Patients with VRI (based on International
Classi�cation of Diseases [ICD-10] codes B974, J12, J120-J129X, J168, J17, J171, J178, J20, J203-J209,
J21, J210, J211, J218, J219, J22X, and J189) from 2013 to 2017 were registered. The patients were
classi�ed into 2 groups according to the absence or presence of a history of prematurity (P070, P072,
P073), bronchopulmonary dysplasia (BPD) (P271) and congenital heart disease (CHD) (Q20-Q26). Length
of hospital stay, in-hospital complications, surgical procedures and mortality were analyzed.Statistical
analysis The prevalence of hospitalization for VRI was described. For comparisons between the groups,
Student's t-tests and chi2 tests were applied. To identify the factors related to in-hospital complications
and mortality, a logistic regression model was constructed.

Results A total of 69,093 hospitalizations were reported. The average age of patients was 14.17 weeks.
The number of hospitalization events in winter was the highest (38.9%), followed by autumn (27.3%). A
total of 408 (0.59%) patients died. A total of 7,496 hospitalized patients with comorbidities were
identi�ed. Surgical procedures (OR = 16.66 & 16.64) and comorbidities (OR = 4.29 & 4.58) were risk
factors for in-hospital complications and mortality.

Conclusions The risk factors for morbidity and mortality in patients hospitalized for VRI were a history of
prematurity, BPD and CHD, as well as some type of surgical procedure during hospitalization.

Background
Viral respiratory infection (VRI), including bronchiolitis, is the main cause of hospitalization in pediatric
patients under 2 years of age (1). It is estimated that hospital expenses secondary to this disease reach
up to $1.4 billion, resulting in a signi�cant public health burden (2); research on hospitalizations for VRI
showed that the main etiologic agent was respiratory syncytial virus (RSV) (3).

RSV is a common and highly contagious viral agent, and it is estimated that 95% of children experience
at least one infection before two years of age (4,5). This disease is associated with up to 199,000 deaths
in children under 5 each year and approximately one million hospitalizations per year, with developing
countries reporting the most deaths (6). Given this situation, the development of new treatment strategies
is a priority of the World Health Organization (WHO) (7). Severe RSV infection can adversely affect lung
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development and lead to long-term respiratory disorders. (8). In fact, in infants exposed to VRI due to RSV
have an increased risk of developing recurrent wheezing (9).

A complete clinical examination is indispensable in the initial evaluation of the patients. Evidence of
inadequate feeding or �uid intake, a history of apnea, lethargy, moderate to severe respiratory distress
(nasal �utter, tachypnea, respiratory whining, retractions or cyanosis) and low oxygen saturation in
ambient air require hospitalization (3,10). Therefore, admission to the pediatric intensive care unit (PICU)
in patients with clinical signs of exhaustion, markers of acute respiratory failure or apnea should be
considered. (11). Usually, the etiological diagnosis is made according to clinical data, and patients less
than 2 years of age may be highly suspected of having RSV (12). Although speci�c therapies for the virus
are not yet available, virus identi�cation can help reduce antibiotic use (13).

There is no updated epidemiological data of this disease in Mexico or the risk factors related to in-
hospital complications in our population. The objective of our study was to describe epidemiological data
of pediatric patients from 1 to 24 months of age hospitalized for VRI and identify risk factors for the
presence of in-hospital complications in bene�ciaries of the Mexican Social Security Institute (IMSS) over
a period of 5 years (January 2013 to December 2017).

Methods
This was a cross-sectional study. The patients were clinically diagnosed by doctors at the IMSS. The data
used in this study were obtained from the through the System of Information of Integral Health Care and
the hospital records of the System of Medical Statistics (DataMart) of the IMSS and the databases of
Family Medicine Units. At the IMSS, medical facilities are classi�ed into three levels: 1st level facilities
perform preventive services and treat acute and chronic pathologies without complications; 2nd level
facilities address complicated pathologies, chirurgic interventions, and treatments that require
hospitalization; and 3rd level facilities are equipped to treat individuals with complex and complicated
diseases. In the IMSS database, records for each patient, as well as those who obtained medical
treatment in the �rst, second or third level of care clinics, are available. Diseases are registered as
International Classi�cation of Diseases (ICD–10) codes.

The data that compose the database were compiled by doctors who attended and diagnosed patients
attending the hospitals a�liated with the IMSS; the data were electronically validated by a team of
engineers and were strategically analyzed by statisticians a�liated with specialized centers at the
regional and state levels.

For this study, information was collected from patients aged 1 to 24 months who were treated from 2013
to 2017 for severe acute respiratory infection in the IMSS. The included patients were classi�ed using the
following ICD–10 codes: B974, which includes RSV; the J12 code, which includes viral J120-J129X or
nonspeci�c J168, J17, J171, J178 pneumonia; acute bronchitis (J20, J203-J209); acute bronchiolitis
(J21, J210, J211, J218, J219); acute lower respiratory tract infection or other respiratory disorders (J22X);
and nonspeci�c pneumonia (J189).
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Regarding complications, in addition to having any of the aforementioned codes, which led to a high
suspicion of an VRI, the codes that included nonviral pneumonia (J13, J13X, J14, J15, J151, J152, J156,
J158, J159, J16, J181, J182), respiratory failure (J96, J960, J969), and nonspeci�c respiratory disorder
(J988, J989) were considered in the diagnoses.

The patients were classi�ed into 2 groups according to the presence of comorbidities, including a history
of bronchopulmonary dysplasia (BPD), prematurity (<36 weeks gestation) and congenital heart disease
(CHD). To identify these comorbidities, the following codes were searched: prematurity (P070, P072,
P073), BPD (P271) and CHD with hemodynamic compromise (Q20-Q26). Of the included patients, sex,
age, location, month of hospitalization, length of hospital stay and in-hospital complications were
described, as well as the reason for hospital discharge.

The primary outcomes were the length of hospital stay, complications, surgical procedures and mortality.

Statistical analysis
The quantitative variables had a nonparametric distribution; to normalize them, a natural logarithm
conversion was performed. The medians and standard errors of the quantitative variables and the ratios
of the qualitative variables were calculated.

The patients were divided into 2 groups: those with (prematurity, BPD or CHD) and without comorbidities.

The comparisons of age and length of hospital stay between the groups were performed using Student’s
t-tests. For in-hospital complications, surgical procedures and mortality, chi2 tests were performed. To
identify the factors related to in-hospital complications and mortality, a multiple logistic regression model
was constructed.

A p value < 0.05 was considered statistically signi�cant. STATA v.12.0 was used for the statistical
analyses.According to the Declaration of Helsinki, the protocol was evaluated and approved by the
National Research and Health Ethics Committee of IMSS (Registry Number R–2014–785–024).

Results
A total of 69,093 hospitalizations due to VRI in children from 1 month to 24 months of age from 2013 to
2017 were registered. In the overall population, a male predominance was observed (60.94%), with an
average age of 14.17 weeks (Table 1).

The average number of hospitalizations per year was 13,818, with a gradual decrease in hospitalizations
over the course of 5 years. The number of hospitalizations according to the season of the year was the
highest in the winter (38.9%), followed by autumn (27.3%). The average hospital stay was 4.18 days, with
a maximum stay of 119 days (Table 1).
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During the hospital stays, a low frequency of complications was reported (1.79% n = 1,239), with the
most frequent infections affecting the airways (11.4% n = 141). Surgical interventions were reported in
0.87% of patients (n = 603); of these interventions, the most commonly performed was venous catheter
placement (40.6% n = 245), followed by airway exploration with or without biopsy (21.9% n = 132) (Table
2).

Of the total hospitalizations, 408 (0.59%) patients died, with an average age of 13.2 weeks. The most
frequent diagnosis was respiratory failure secondary to pneumonia (n = 191), followed by heart failure (n
= 105), nosocomial infections (n = 36), hydroelectrolytic imbalance (n = 21), encephalopathy (n = 20) and
others (n = 35) (Table 2).

A total of 7,496 hospitalized patients with comorbidities were identi�ed (Table 2). After stratifying the
patients according to the presence of comorbidities, it was obvious that there was a greater proportion of
females in the comorbidities group than in the no comorbidities group (38.8% vs. 41.1%, p <0.001). In
general, in patients with and without comorbidities, the highest percentage of hospitalizations occurred in
the winter and autumn; however, in the spring and summer, patients with comorbidities had a higher
proportion of hospitalizations than patients without comorbidities. The length of hospital stay (6.09 vs.
3.94 days), the presence of complications (5.8% vs. 1.31%), surgical interventions (0.67% vs. 2.52%) and
deaths (0.4% vs. 2.16%) in patients with comorbidities were compared to those in patients without them
(Table 3).

The risk factors that impacted in-hospital complications according to the multivariate model were
surgical procedures (OR = 16.66) and the presence of comorbidities (OR 4.29), while male sex (OR = 0.70)
seems to be a protective factor for complications (Table 4).

To identify the impact on patient mortality adjusted for age, sex and surgical interventions, individual
analyses found that prematurity (OR = 2.02 95% CI 1.46–2.80 p <0.001), BPD (OR = 3.43 95% CI 2.30–
5.12 p <0.001) and CHD (OR = 5.19 95% CI 4.14–6.52 p <0.001) signi�cantly increased the risk.

Discussion
The analysis in our study allowed us to identify the risk factors related to in-hospital complications in
patients with respiratory infections.

The factors that were associated with increased mortality or in-hospital complications were the presence
of comorbidities and surgical procedures, while male sex was a protective factor. Our data were obtained
from populations that attended all 3 levels of medical care, which gives us a relatively accurate view of
the disease situation in Mexico.

There was a progressive decrease in the number of hospitalizations per year, which may be the result of
improvements in health campaigns, the care of children under 2 years and overall care and follow-up
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after the �rst symptoms of RVIs; this improved care may prevent these patients from requiring
hospitalization.

The result of any surgical procedure as a risk factor for a poor prognosis is an indirect indicator of the
severity of the patient; the most frequent procedures were bronchoscopy and the placement of a central
venous catheter, which is required in patients who require the long-term administration of medications.

There were multiple factors associated with mortality in this group of patients. The most consistent
factor was is prematurity; in a previous meta-analysis, the OR was 1.96 (95% CI 1.44–2.67), which was
less than the value was found in our study (OR = 2.02).

Patients with VRI and a history of prematurity have an increased risk of complications; in premature
patients, an acquired dysfunction of the autonomic nervous system could result from an in�ammatory
cascade induced by the virus, resulting apnea in this group of patients, increasing the risk of death
(14,15). It has been shown that patients with a history of prematurity who developed BPD had a
increased risk of secondary hospitalization due to VRI at the 2-year follow-up (16). However, infants and
children with CHD are at an increased risk for developing heart failure (HF) when they develop acute
respiratory infections, resulting in a prolonged hospital length of stay and increased PICU admissions
(16).

RSV is the main respiratory pathogen in children under two years of age, and reinfection is common.
Recently, studies have shown that patient hospitalization for respiratory infection in children under 4
years of age was predominantly due to a viral etiology; only 10% were due to rhinovirus, and the
remaining 90% were due to RSV or a combination of rhinovirus and bocavirus (17).

Current guidelines recommend the prevention of RSV diseases, with emphasis on hygienic measures and
immunoprophylaxis as crucial aspects for reducing the transmission of this pathogen, especially in
children with comorbidities (18,19).

A limitations of the study was that patients with CHD and BPD were not classi�ed according to the
severity of these diseases since patients with complex heart disease and severe BPD have an increased
risk of complications compared to patients with CHD with low hemodynamic impact or mild BPD.

Mexico does not have established guidelines for the prevention and etiological diagnosis of lower
respiratory infections, which generates a signi�cant delay and an increase in the cost of care for these
patients. The IMSS, which serves a large population in the country, has demonstrated the priority need to
implement well-established guidelines and a treatment and prevention algorithm for high-risk
populations.

Conclusions
Patients between 1 and 24 months of age hospitalized for VRI with comorbidities such as prematurity,
BPD and CHD are most affected by in-hospital complications and mortality compared to those without
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comorbidities.

Given this information, generating institutional information and establishing national strategies for timely
detection and prevention, developing and implementing tools for adequate epidemiological control of this
entity and developing well-established guidelines for its diagnosis and treatment are high priorities.
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Tables
Tabla 1. Características generales de 69,093 pacientes de 1 a 24 meses de edad

hospitalizados por infecciones respiratorias virales de año 2013 al 2017 en el IMSS
    Frecuencia (%)
Age (weeks)* 14.17 (0.05)

Sex Female 26,984 (39.06)
Male 42,109 (60.94)

Hospitalization according to the season of the year Spring 15,197 (21.99)
Summer 8,110 (11.74)

Fall 18,881 (27.33)
Winter 26,905 (38.94)

Hospitalization year 2013 17,899 (25.91)
2014 13,651 (19.76)
2015 14,368 (20.8)
2016 11,358 (16.44)
2017 11,817 (17.1)

Days of hospital stay * 4.18 (0.01)
Presence of comorbidities 7,496 (10.85)

* Average (Standard Error)



Page 10/11

 

Table 2. Hospital evolution of 69,093 patients aged 1 to 24 months due to viral
respiratory infections from 2013 to 2017 in the IMSS

  Frequency
(%)

Hospital complication 1,239 (1.79)
Type of hospital complication Aggregate airway infections 141 (11.4)

Dehydration and hydroelectrolytic
imbalance

229 (18.5)

Non-infectious gastrointestinal diseases 118 (9.5)
Nosocomial infections 132 (10.5)

Diaper rash 30 (2.4)
Other 181 (14.8)

  Dead 408 (32.9)
Comorbidity Prematurity 3,429 (45.74)

Bronchopulmonary dysplasia 2,591 (34.57)
Congenital heart disease 826 (11.02)

Congenital heart disease & prematurity 353 (4.71)
Congenital heart disease &

bronchopulmonary dysplasia
297 (3.96)

Surgical intervention 603 (0.87)
Type of surgical intervention Venous catheter placement 245 (40.6)

Airway examination with or without
biopsy

132 (21.9)

Other 226 (37.5)
High reason Healing or improvement 67,263

(97.35)
Abandonment 1,422 (2.06)

Dead 408 (0.59)
 

Table 3. Comparison of the characteristics of patients with and without
comorbidities from 1 to 24 months of age hospitalized for viral respiratory

infections from 2013 to 2017 in the IMSS

 

    Frequency (%)    
    Comorbidity    
    Without

n=61,597

With

n=7,496

p  

Age (weeks)* 14.72 (0.06) 14.66
(0.17)

0.721  

Sex Female 23,900
(38.80)

3,084
(41.14)

<0.001  

Male 37,696
(61.20)

4,412
(58.86)

 

Hospitalization according to the
season of the year

Spring 13,432
(21.81)

1,765
(23.55)

<0.001  

Summer 7,077
(11.49)

1,033
(13.78)

 

Fall 16,941
(27.50)

1,940
(25.88)

 

Winter 24,147
(39.20)

2,758
(36.79)
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Days of hospital stay* 3.94 (0.01) 6.09 (0.08) <0.001  
Hospital complication 804 (1.31) 435 (5.80) <0.001  
Surgical intervention 414 (0.67) 189 (2.52) <0.001  

High reason Healing or improvement 60,200
(97.73)

7,063
(94.22)

<0.001  

Abandonment 1151 (1.87) 271 (3.62)  
Dead 246 (0.40) 162 (2.16) <0.001  

                   

* Average (Standard Error)

 

 

Table 4. Logistic regression analysis to identify the factors that impact on hospital
complications and mortality of children hospitalized for viral respiratory infections

from 2013 to 2017 in the IMSS (n = 69,092)

 

INTRAHOSPITAL COMPLICATIONS  
  OR Confidence interval 95% p

Presence of comorbidities 4.29 3.80 a 4.85 <0.001
Male sex 0.70 0.57 a 0.86 0.001

Age (weeks) 0.99 0.98 a 1.0001 0.052
Surgical procedure 16.66 12.44 a 22.26 <0.001

MORTALITY  
  OR Confidence interval 95% p  

Presence of comorbidities 4.58 3.72 a 5.63 <0.001  
Male sex 0.70 0.57 a 0.86 0.001  

Age (weeks) 0.99 0.98 a 1.0001 0.052  
Surgical procedure 16.64 12.44 a 22.26 <0.001  
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