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Effect of treatment with subcutaneous epinephrine versus nebulized salbutamol on O2
saturation and rate of admission in patients with bronchiolitis
Salah Mehdi Ferhan

Abstract

Despite wide spread use of epinephrine $2-agonists in infants with bronchiolitis since the late
1950s, the efficacy of these drugs remains unproven. The objective of the study is to determine
the effective treatment with subcutaneous (s.c) epinephrine versus nebulized salbutamol on O2
saturation and rate of admission to hospital in patients (age 2 years or less) with bronchiolitis.
Single dose of epinephrine (0.01 mg/kg) has been used across various age groups of 2 years or
less (maximum dose used was 0.15 mg) and no complications were reported suggesting that
the dose is safe; however, the maximum safe dose cannot be interpreted from this study. The
response to sc epinephrine in patients younger than 12 months was significantly better than in
older patients, suggesting a useful role of s.c epinephrine in bronchiolitis in this age. The s.c
epinephrine relieves clinical manifestations of respiratory distress (wheezing, chest retractions,
flaring of alanasi, cyanosis) and improves parameters of respiratory distress (oxygen saturation,
respiratory rate) in infants treated for acute bronchiolitis with maximal effectiveness at 30-60
minute. For s.c epinephrine, every patient had his own disposable syringe; while for nebulized
salbutamol, all patients share the same nebulizer. So that, s.c epinephrine may decrease the
likelihood of transmission of infection between the patients. The s.c epinephrine reduces the
admission rate (13%), compared to nebulized salbutamol (24%). The observation that peak
action of s.c epinephrine occurs 30-60 minutes after administration suggests the need for

caution in repetitive administration during this period.
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Introduction
By age of 2 yr., 50% of children have been infected with bronchiolitis, with severe disease
more common among infants aged 1-3 months. Ventilation/perfusion mismatching is by far

the commonest cause of hypoxemia in pulmonary disease.
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Despite wide spread use of neb. f2-agonists in infants with bronchiolitis since the late 1950s,
the efficacy of these drugs remains unproven. Less than 20% of a single dose of Sal. is absorbed
when administered by nebulization; peak plasma concentrations were reached within 0.5 an
hour; the effect usually last approximately 1-2 hours. Statistical improvement in clinical
scoring systems seen with the use of beta agonists is not always clinically significant, and
desaturations have been reported after Sal. nebulization.

Epi. hydrochloride is being used with increasing frequency in bronchiolitis. S.C administration
of it may produce its effects within 10 minutes and maximal effects in about 30 minutes.

Methods

The aim of the study is to determine the effect of treatment with S.C Epi. versus neb. Sal. on
02 saturation & rate of admission to hospital in patients (age 2 years or less) with bronchiolitis.
Two hundred patients less than 2 years of age with a clinical diagnosis of bronchiolitis were
enrolled in a prospective, randomized and controlled study to receive either S.C Epi. (n=100)
or neb. 0.5% Sal. sulfate (n=100).

This study was done in the E.D of Al-Hussain pediatric hospital in Al Diwanya city. Study
enrollment occurred in winter season from the first of September 2014 to the first of March
2015.

Results

There is high significant improvement in O2 saturation at 30 and 60 min., improvement in
respiratory rate at 60 and 90 min., heart rate improvement at 60 min. and better improvement
in the wheeze, chest retraction, nasal flaring, and reduced rate of admission to hospital in patient
who were treated with S.C Epi. than those who were treated with Neb. Sal.

Table (1) show the effects of S.C Epi. and Neb. Sal. on oxygen saturation in patients below 2

years with bronchiolitis.
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Figure 1: Percentage of discharged & admited patients to

hospital wards after S.C Epi. or Neb. salbutamol

Oxygen
saturation(oximetry)Meant
Time(minute) Mode of treatment Std.dev. P. value

Neb. Sal. 90.78+3.8
S.CEpi. 90.32+3

Neb. Sal. 89.43+5.25
S.C Epi. 92.21+3.38
Neb. Sal. 90.12+4.27
S.C Epi. 91.54+4.31
Neb. Sal. 91.11+4.36
S.C Epi. 92+3.92

Table 1.

The effects of S.C Epi. and Neb. Sal. on oxygen saturation in patients below 2 years of age with bronchiolitis
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Controversy exists surrounding the use of bronchodilators for bronchiolitis, and Epi.
hydrochloride is being used with increasing frequency in this group (6, 7).

The results of this study favored the use of S.C Epi. in comparison with Neb. Sal. for treating
patients with bronchiolitis regarding the studied variables. For the O2 saturation, it was highly
significant at 30 and significant at 60 min. (table 1); these results are similar to the results of
studies done in Turkey (8) and Australia (9, 10). For the respiratory rate it was significant at
60 and highly significant at 90 min. and is similar to the results of an Australian study (11). For
the heart rate it was highly significant at 60 min. and is similar to the results of a study in
Turkey (7), and Canada (8). To explain the results mentioned above, we should remember the
following: a- adrenoceptors are present in the vascular smooth muscles and the stimulation of
it result in contraction of bronchial arterioles (4); B2- adrenoceptors are present in the bronchial
smooth muscles and the stimulation of these receptors result in relaxation of these muscles (4);
Infants below 2 years of age (especially below 6 months) had lower 32- adrenoceptors density
than older children (12, 13); B1- adrenoceptors are present in the heart muscle and the
stimulation of these receptors increase the heart rate (14- 19); Small dose of Epi. Hydrochloride
(0.01 mL/kg of 1:1000) stimulates a- adrenoceptors (3); Large dose of Epi. Hydrochloride
(more than 0.01 mL/kg of a 1:1000) stimulates - adrenoceptors (3); Sal. stimulates [-
adrenoceptors (3).

So that, the small doses of Epi. hydrochloride stimulates a-receptors. As a result, the drug
may reverse vasodilatation, congestion and edema produced by this mediator. Subsequent
improvement in O2 saturation, respiratory rate, wheeze, chest retraction and flaring of alanasi
will occur. There is no increment in the heart rate when we use a small dose of Epi. because
only large dose can stimulate B1 receptors (3). The improvement in heart rate after 60 min. of
S.C Epi. may be attributed to the improvement in the clinical condition of the patient and relief
of the distressing factors and not to the direct effect of S.C Epi. Sal. stimulates f1 adrenoceptors
in the heart; therefore, increase the heart rate and also stimulates 2 adrenoceptors resulting in
relaxation of smooth muscles from the trachea to the terminal bronchial tree (20). The adverse
effects of Sal. are nasal congestion increase in sputum production, dyspnea, and some
vasodilating effect on peripheral vasculature (which decreases diastolic blood pressure), all
decrease the O2 saturation (ventilation/perfusion mismatching) (21). Eighty-seven percent of
patients treated with S.C Epi. are discharged well from E.D; compared with seventy-six percent

of patients treated with Neb. Sal. One patient (1%) develops central cyanosis after Neb. Sal.
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Recommendation: Data on optimum dose of S.C Epi. with regard to efficacy and safety is
very limited; so that, more studies are needed in this field.
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