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Abstract

BACKGROUND: The burden of disease generated by acute bronchiolitis (AB) in infants is unknown in developing countries.

Evidence on the disease burden is important for decision-making processes within the health sector. The objective of the present

study is to determine the Disability-Adjusted Life Years in a middle-income country METHODS: DALYs were calculated, using

the methodology of Global Burden of Disease Study, for the following health outcomes of AB: AB uncomplicated, AB with

complications, AB with severe complications, with long term complications. To estimate the DALY of each outcome, we

performed a systematic review of evidence and complemented with information from the national epidemiological surveillance

system. Sensibility analysis was made using a bootstrapped method with 10000 iterations in package DALY calculator of R

program. RESULTS: In 2019, we estimated that 482 993 years of life (IC 95% 366 565- 690 294) were lost due to AB in infants.

The rate of DALYs estimated for AB with mild complications were 19 DALYs / 1000 person-year, 6 DALYs / 1000 person-year

for AB with severe complications, 6 DALYs / 1000 person-year for AB uncomplicated CONCLUSION: The burden of AB is

a serious problem in Colombia, with a considerable social impact in terms of disability and mortality. It is necessary novel

pharmacological strategies to minimize the impact of this serious problem in Colombia.

Background

Bronchiolitis is the most common cause of hospitalization in pediatric patients worldwide (1). Approximately
a quarter of patients develop severe bronchiolitis (2, 3). The high medical cost associates with severe
bronchiolitis impose a relevant economic burden, especially in middle-income countries (4, 5). Middle-
income countries are home to 75% of the world’s population, and approximately 96% of severe cases occur
in these countries (1, 6).

Although the seasonality, risk factors, and clinical presentation of bronchiolitis in Colombia, a middle-income
country, have been well characterized; the burden of disease generated by this disease in infants is unknown.
The Global Burden of Disease study quantified the health effects of morbidity and mortality attributable to
more than 100 diseases around the world. In this study, a new more-complex metric was used to estimate
incidence, prevalence, and mortality, to characterize the real burden of disease by measuring both years of life
lost as well as premature death and disability (7). The burden of disease of acute lower respiratory infections
has been reported in the global and local burden of disease studies, but these reports do not differentiate
between different types of lower respiratory infections. A valid and consistent description of the burden of
disease is necessary to generate better health-policies and planning processes. This study aimed to estimate
the DALYs of BA in infants less than 2 years in Colombia.

Methods

To estimate the burden of disease of acute bronchiolitis (AB), we calculated the Disability Adjusted Life
Years (7) (7) for AB using methods described by Murray and Lopez (8); which summed the years of potential
life lost due to premature mortality and the years of productive life lost due to disability (YLD) (9). DALYs
were calculated for the most important health outcomes of AB: AB, uncomplicated, AB with complications
(hypoxemia, atelectasis, and pneumonia), AB with severe complications (PICO admission, pneumothoraxes,

1



P
os

te
d

on
A

u
th

or
ea

30
J
u
n

20
20

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
59

35
59

29
.9

33
68

91
5

—
T

h
is

a
p
re

p
ri

n
t

a
n
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

pleural effusions, sepsis) and AB with long term complications (recurrent wheezing). The study was approved
by the Institutional Review Board of the University of Antioquia (2015-4690).

Sources of information:

To estimate the incidence and mortality of each outcome needed to estimated YLD and YLL, we performed a
systematic review of evidence. This search was performed in February 2020 and was limited to the published
primary literature in the English or Spanish language, human subjects, and infant (birth to 5 years). The
following engines were searched for the periods specified: MEDLINE from 1950 on, EMBASE from 1974
on, BIREME from 1980 on. To avoid missing any articles published we performed a search using Google
search engine and we reviewed the first 100 results returned. The search terms used were: Colombia, infants,
acute bronchiolitis, incidence, or mortality. All potentially relevant references were reviewed independently
and selected relevant publications. This information was complemented with information on lower tract
respiratory diseases (LTRI) in infants younger than 2 years of age, reported to the national epidemiological
surveillance system (SIVIGILA) (10). The mortality data was validated with the data reported by the
National Department of Statistics - DANE during the same period. Informed consent was not required
because we used surveillance data without personal identifiers(11).

We estimated YLL by multiplying the number of AB deaths in infants under 2 years by the number of years
of expected remaining life at the age of death according to reference life tables of the global burden of disease
study (12). Next, the YLD was obtained by multiplying the number of AB cases in an infant under 2 years
by both the average duration of AB obtained from the literature (7, 13-17), and a disability weight that
reflected the severity of AB on a scale from 0 (perfect health) to 1 (death) derived from the 2015 Global
Burden of Disease study,table 1 .

Sensibility analysis

The final estimations, with their confidence intervals, of YLD and YLL, were made by performing 10 000
iterations in a Monte Carlo simulation of each parameter using the bootstrapped technique of DALYs cal-
culator package in R program (18). All estimates are performed using a discount rate of 3% and weighting
by age (C = 0.1658, β = 0.04). Subgroup analyzes were performed according to age group and sex. The
probabilistic sensitivity analysis was performed using the entire range of initial values of each of the pa-
rameters used to calculate the DALYs using the standardized regression coefficient method. The simulated
overall DALY estimates were regressed against the simulated values for the stochastic input parameters. To
facilitate comparison, the independent terms are standardized such that they were normally distributed with
mean zero and standard deviation one. The resulting regression coefficients were therefore referred to as
standardized regression coefficients. The regression coefficients correspond to the number of standard devi-
ations change in overall DALY given one standard deviation change in the corresponding input parameter.
The internal consistency of each parameter was evaluated using the DISMOD II program (19) following the
recommendations and methodology described in the manual for national studies of the WHO disease burden
(8).

Results

In 2019, we estimated that 482 993 years of life (IC 95% 366 565- 690 294) were lost due to AB in infants
under the age of 2 in Colombia; 99% due to YLL (481 038 CI 95% 364 635 - 688 359). The estimated rate
was 37.51 DALYs / 1000 person-year (95% CI 28.47 – 53.61). 51.14% (246 614 DALYs) occurred in male
infants, and 61.9 % (298 914) of DALYs affected infants between 1 to 2 years of age (Table 2 ).

Around 55% of DALYs were generated by AB with mild complications, 18% AB with severe complications,
17% AB uncomplicated, and 12% AB with long term complications, figure 1 . The rate of DALYs estimated
for AB with mild complications were 19 DALYs / 1000 person-year, 6 DALYs / 1000 person-year for AB with
severe complications, 6 DALYs / 1000 person-year for AB uncomplicated and 3 DALYs / 1000 person-year
for AB with long term complications

The results were robust in the sensitivity analysis. The percentage of change in the total estimate of DALYS
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did not exceed 25% with the variables analyzed; being the probability of death in infants between 1-2 under
the variable associated with the highest percentage of change in the DALYs (between 5-25%, of the final
estimate). There were no significant variations in the discount rate, between 0 to 5% (Figure 2 ).

Discussion

This study aimed to estimate the DALYs of BA in infants less than 2 years in Colombia. The burden of
disease method analyzes the impact of disease upon populations through a combination of mortality and
morbidity measures into a single summary statistic of population health. A global burden of disease study
estimated that lower tract respiratory infections account for around 14.1% of DALYs in infants less than
4 years worldwide (7). In our study, more than 400 000 years of life were lost due to AB in Colombia
during 2019. This is, to our knowledge, the first estimate of the burden of bronchiolitis in infants under
age two years and remarks the weight in relative and absolute terms of this disease in our society. This
disease is potentially preventable pathology since it is mostly caused by common respiratory viruses that are
preventable with hygiene, or immunization.

Our study obtained a higher rate of DALYs due to BA compared to the rate by all lower respiratory tract
infections in Colombia. The national burden of disease study in 2015 estimated by lower respiratory tract
infections 9.9 DALYs per 1000 in infants less than 4 years and 3.98 DALYs per 1000 in infants less than
2 years (20). We estimated only for BA 37.51 DALYs / 1000 person-year (95% CI 28.47 – 53.61). These
differences are due to different sources of information, as the national burden of disease study used data
from national health surveys while we directly examined the records of epidemiological surveillance. The
surveillance records have a greater degree of completeness and less probability of information biases since
they are mandatory records in Colombia and completed directly by physicians treating the infant. Also,
higher estimates of DALYs based on epidemiological surveillance have been seen in paraquat poisoning (21,
22).

Most of DALYs (62 %) were generated by an infant between 1-2 years. This can be explained by a considerable
delay in medical consultation in severe cases, respect for younger infants. A similar result was found in a
meta-analysis of six studies of RSV-bronchiolitis in Latin America (23). The pooled of case fatality were
higher in infant between 0 to 23 month than 0-11 months (1.74 [CI 95%1.20–2.43] vs 0.51 [CI 95% 0.06–
2.76]). This evidence could suggest that an infant older than one year there is a considerable delay in medical
consultation in severe cases, respect to the younger infant. This hypothesis must be confirmed by prospective
studies comparing if there is any difference in time to medical consultation and their outcomes in morbidity
and mortality.

Respect to other diseases, AB generates more DALYs than other diseases ”more publicized” like cervical
cancer between 45-59 years (1.6 DALYs per 1000 inhabitants), epilepsy between 30-44 years (1 DALYs per
1000 inhabitants) and leukemia in an infant between 5-14 years (1 DALYs per 1000 inhabitants)(20). This
differences are important for decision-making processes within the health sector. An accurate estimate of
the population’s health status can be used for determining the expected health care use and is vital for
prioritizing effective interventions and evaluating their impact (24).

This study has limitations. First, we may have some degree of information bias and underestimation due to
the use of data from the national surveillance and notification system (25). However, since 2008, an increase
in the reporting of cases to SIVIGILA has been noted (10). To adjust for underestimation, a sensitivity
analysis was performed for each of these parameters taking a range of possible values and their distribution.
Importantly, the final result of DALYs was not sensitive to the change in values of these probabilities,
guaranteeing the robustness of the model. There are no specific ”disability weights” for Bronchiolitis. In
this case, we used data reported for lower respiratory infection because in terms of mortality it does not
differ from data presented by patients with other viruses in Colombia (13). In the sensitivity analysis, the
percentage of change in the total estimate of DALYS did not exceed 25% within the variables analyzed.

Conclusions
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The burden of AB is a serious problem in Colombia, with a considerable social impact in terms of disability
and mortality. It is necessary novel pharmacological strategies to minimize the impact of this serious problem
in Colombia.
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Figure Legends

Figure 1. DALYs by outcome and age.

Figure 2 . Results of sensitivity analysis: Mapped standardized regression coefficients
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