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Abstract

Acute bronchiolitis is the most common cause of hospitalization among infants. Although antibiotics are
not recommended in the absence of secondary bacterial infection, rates of antibiotic usage is high rate
in clinical practicesTo test the hypothesis that clarithromycin use in infants with acute viral bronchiolitis
shortens length of hospital stay.One hundred sixty-seven patients aged 1-24 months hospitalized for
treatment with a diagnosis of acute viral bronchiolitis at pediatric clinic between April 2017 and May 2018
were investigated retrospectively. The patients were divided into two separate groups, Group A (122
patients), using clarithromycin therapy during hospitalization, and Group B (45 patients), which did not
receive clarithromycin (Group B). Demographic and clinical data, treatments received, and duration of
hospital stay were obtained from patients’ records.The rate of clarithromycin use in this study was 73%.
No statistically significant difference in length of hospital stay was determined between patients receiving
clarithromycin and those receiving no antibiotic therapy. However, length of hospital stay decreased with
age. Clarithromycin use elicited no statistically significant decrease in hospital stay in patients with acute
viral bronchiolitis. The routine use of clarithromycin is not recommended in acute viral bronchiolitis in the

light of its cost and side-effects, and the fact is has no impact on clinical status and hospital stay.
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Introduction

Bronchiolitis is a severe, life-threatening lower
respiratory tract infection generally affecting infants.'?
Acute bronchiolitis is the most common cause of
hospitalization among infants younger than six months.?
The most common agent is respiratory syncytial
virus (RSV).* It can also be caused by rhinoviruses,
influenza virus, parainfluenza viruses, coronaviruses,
metapneumovirus, and rarely by
other respiratory tract viruses.
Antibiotics are not recommended in
the absence of secondary bacterial
infection.®¢  However, antibiotic use
rates of 34-99% are reported even in
non-complicated acute bronchiolitis.
Antibiotic use rates of 34%, 45%
and 99% have been reported in
hospitalized infants who do not need
mechanical ventilator support.’-'°

* Antibiotic use rates of 34-
99% are reported even
in non-complicated acute
bronchiolitis.

* Clarithromycin use elicited
no statistically significant
decrease in hospital stay
in patients with acute viral

having mild-moderate acute viral bronchiolitis. Patients
with chronic heart disease, asthma, pneumonia, cystic
fibrosis, or prematurity-related bronchopulmonary
dysplasia, or aged over two years or under one month
were excluded.

No mechanical ventilator or advanced oxygen support
were required. Oxygen saturations were measured using
pulse oximetry. Patients discharged in
a healthy condition were enrolled.

The patients were divided into two

groups. Group A, using clarithromycin
therapy during hospitalization, and
Group B, which did not receive
clarithromycin. Two groups were
first established on the basis of
clarithromycin use (yes/no).

One outpatient clinic study reported bronchiolitis. Ethical Committee Approval

that antibiotics were used by 53% of *The routine use of Approval for the study was granted

children with bronchiolitis. ™ clarithromycin  is  not by Trabzon Kanuni Education And
recommended in acute Research Hospital Ethical Committee

Reported outcomes of the use of
antibiotics in acute viral bronchiolitis in

viral bronchiolitis.

(No:2018/07).

previous studies include no significant

difference in severity of symptoms (decreased
respiratory difficulty, feeding difficulty, and respiration
rate, or restoration of social smiling), no statistically
significant difference in terms of mean length of hospital
stay, and no acceleration of healing, while unnecessary
antibiotic use was also described as a financial burden
leading to iatrogenic side-effects and resistant micro-
organisms.'?>'® However, one study reported significant
decreases in oxygen and intravenous fluid support
requirements in patients receiving clarithromycin
compared to placebo. The duration of beta-2 agonist
use was also shorter in the clarithromycin group, and
repeat hospitalization rates were lower."®

This study determined the incidence of clarithromycin
use in acute viral bronchiolitis and compared patients
using clarithromycin with those not receiving it in terms
of duration of hospitalization.

Materials and Methods

Patients with a diagnosis of acute viral bronchiolitis at
pediatric clinic between April 2017 and May 2018 were
investigated retrospectively. Demographic and clinical
data, treatments received, and duration of hospital stay
were obtained from patients’ records. One hundred
sixty-seven patients aged 1-24 months, diagnosed
with acute viral bronchiolitis on the basis of clinical and
physical examination findings (history of fever, nasal
discharge, cough, respiratory difficulty, and feeding
difficulty, and presence of tachypnea, tachycardia, and
rhonchi at physical examination), laboratuar findings
and if necessary chest Xray, hospitalized. Patients who
received inhaler beta 2 agonists, intravenous (IV) fluid
support, and inhaler or oral steroid therapy, and with
no chronic disease were included in the study. Acute
bronchiolitis classified mild, moderate and severe."” All
patients were selected from among subjects recorded as

Statistical analysis

Univariate associations between medication use and
patient characteristics were assessed using the Mann-
Whitney U or chi-square tests, based on the structure
of the data. A Poisson regression model was then
applied to compare the predictive ability of medication
use on length of stay in hospital, after adjusting for age,
gender and season. Poisson regression is appropriate
when the dependent variable consists of numerical
data (e.g. length of stay). The analyses were performed
using the Statistical Package for Social Sciences 25.0
for Windows (SPSS Inc., Chicago, lllinois, USA). The
results were assessed at a level of p < 0.05 significance.

Results

Boys constituted 99 (59.2%) of our patients and girls 68
(40.8%). The patients were divided into two separate
groups, Group A (122 patients), using clarithromycin
therapy during hospitalization, and Group B (45
patients), which did not receive clarithromycin (Group
B). Mean age for Group A was 12.61+6.6 months and
13.315.0 months for Group B. Mean length of hospital
stay was 4.2+2.4 days for Group A and 4.3+ 2.1 days
for Group B. The rate of clarithromycin use in this
study was 73%. Seventy-three percent of one hundred
sixty-seven patients with acute viral bronchiolitis, aged
1-24 months and admitted to hospital, were started on
clarithromycin therapy. Univariate analysis was used to
identify any significant relation between clarithromycin
use and patient characteristics [length of hospital
stay (days), age (months), gender, season] (Table).
No statistically significant difference was determined
in terms of length of hospital stay between patients
using clarithromycin and those using no antibiotic. We
revealed no significant relation between clarithromycin
use and patient characteristics. Medication use was not
a statistically significant predictor of the length of hospital
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stay. Neither gender nor season exhibited statistically
significant correlation with length of hospital stay.

Table.
Univariate Analysis of Clarithromycin Use and Patient
Characteristics

Clarithromycin
Patient characteristics No (n=45) B Yes (n=122) A p

Length of stay (days) 0.387
Mean (SD) 4.3+ 2.1 4.242.4
Median(IQR) 4.0£2.5 3.0+2.0

Age (months) 0.302
Mean (SD) 13.3£5.0 12.646.6
Median(IQR) 13.0£ 6.0 12.0+9.3

Gender, n (%) 0.410
Female 16 (35.6) 52 (42.6)

Male 29 (64.4) 70 (57.4)

Season, n(%) 0.283
Spring 5(11.1) 7 (5.7)

Summer 2(4.4) 12 (9.8)
Fall 23 (51.1) 51 (41.8)
Winter 15 (33.3) 52 (42.6)

Continuous variables are expressed as meanzstandard deviation and mediantinterquartile
range, and groups were compared using the Mann Whitney U test. Categorical variables
were expressed as frequency (percentage) and were compared using the chi-square test.

Multivariate analysis using Poisson regression was used
to determine whether clarithromycin use is a statistically
significant predictor of length of hospital stay. Neither
gender nor season was correlated with length of stay.
However, age had a significant effect on length of hospital
stay. We observed a 2.1% decrease in length of hospital
stay for each increasing month of age (p=0.001, 95 ClI%
for ep : 0.966, 0.991).

Discussion

Several retrospective and prospective studies comparing
patients with acute viral bronchiolitis using antibiotics
such as azithromycin, clarithromycin, erythromycin, and
ampicillin with patients not using antibiotics have shown
that antibiotic use makes no positive contribution to
clinical improvement or length of hospitalization.

Pinto LA, et al. compared azithromycin and placebo
in 184 infants and reported that azithromycin had no
effect on clinical improvement or length of hospital
stay in patients with acute bronchiolitis. Routine use is
not recommended in patients with acute bronchiolitis
since this can cause drug resistance.” In agreement
with that study, clarithromycin did not affect length of
hospitalization in patients with acute viral bronchiolitis in
our study.

In a study of 52 infants, Field et al.’? observed no
difference in terms of severity of symptoms between
patients using ampicillin and those using placebo. They
concluded that antibiotic use did not accelerate healing,
and also emphasized that unnecessary antibiotic use
resulted in cost problems, iatrogenic side-effects and
resistant micro-organisms. Similarly, we observed that
clarithromycin made no positive contribution to patients’
clinical status and had no effect on length of hospital stay.

Kneyber et al.” reported that approximately half of 71
infants hospitalized due to RSV bronchiolitis received
parenteral antibiotic therapy but that antibiotic use did
not shorten length of stay in mild or moderate RSV
bronchiolitis. No statistically significant difference was
observed in mean length of hospital stay between
patients using azithromycin and those using placebo. We
also observed no decrease in mean length of hospital
stay with oral/iv clarithromycin use in our study of 167
patients with mild and moderate acute viral bronchiolitis.

In their randomized controlled study of 126 patients
aged 1-2 months and hospitalized with viral bronchiolitis,
Mazumder et al."™ divided their subjects into three
groups — receiving IV ampicillin, oral erythromycin, or
no antibiotics. No significant difference was observed
between these three groups in terms of clinical findings
(decreased respiratory difficulty, feeding difficulty, and
respiration rate, and return of social smiling). Kabir et
al.’ compared three groups using parenteral ampicillin,
oral erythromycin, and receiving no antibiotics. They also
determined to difference in terms of clinical outcomes
and lengths of hospital stay. Hamid et al.'® examined 100
patients with acute viral bronchiolitis in a retrospective
study. No positive contribution to healing at clinical
follow-up or significantly significant difference in length of
hospital stay was observed between the group using iv
or oral antibiotics and the no antibiotic group. McCallum
et al.? compared patients receiving a single dose of
azithromycin with a placebo group, and determined no
significant variation in patients’ clinical improvement or
length of stay at hospital. Our findings were compatible
with those of these previous studies.

In a letter to a medical journal, McCallum et al.?!
reviewed seven different studies and suggested that
prospective studies examining the relation between
acute viral bronchiolitis and macrolide use in infants
were henceforth unnecessary. However, we think
that retrospective studies are still needed in order to
emphasize that macrolides or other antibiotics are not
required in acute viral bronchiolitis.

Only one study reported positive effects of clarithromycin
in acute RSV bronchiolitis. In a study of 21 patients
with RSV bronchiolitis published in 2007, this study
reported that lower oxygen and intravenous fluid support
requirements in patients receiving clarithromycin
compared to placebo.® In this study also reported shorter
beta-2 agonist use in the clarithromycin group, together
with a lower repeat hospitalization rate. However, that
study was limited by its low patient numbers. In our
study, the agents involved in acute viral bronchiolitis
were unknown, and clarithromycin had no effects on
length of hospitalization.

The rate of clarithromycin use among patients
hospitalized with a diagnosis of acute viral bronchiolitis
in our study was quite high, at 73%. In agreement
with most studies in the literature, we determined that
clarithromycin did not shorten length of hospital stay
compared to patients not receiving it. Despite the
many studies showing no benefit from clarithromycin, it
continues to be widely used, particularly in developing
countries. The reasons for overprescription of antibiotics
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by physicians include concerns over the risk of not using
them, variations in culture and therapeutic customs,
patient expectations, and health policies. In the light of
costs, antibiotic resistance, potential side-effects, and the
fact that clarithromycin makes no positive contribution
to the disease, its use in acute viral bronchiolitis is not
recommended.

Acute viral bronchiolitis in this study was diagnosed
on the basis of clinical findings. The limitations of the
study include the fact that information was obtained
retrospectively from patient records. However, the
statistically adequate patient numbers in our study
represent a particular advantage.

Conclusion

The widespread use of clarithromycin in acute viral
bronchiolitis is of no benefit to the patients, and results
in increased costs, antibiotic resistance, and undesirable
side-effects. This is a problem to which a solution needs
to be found, particularly in developing countries.
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