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Abstract—Asthma is categorized into eosinophilic and
neutrophilic subtypes based on its blood profile
characteristic and each subtypes tend to have different
severity. Salbutamol is a first choice drug which used for
asthma patients in Indonesia.. Salbutamol leads to a smooth
muscle relaxation and bronchodilation. In addition to
bronchodilation, salbutamol inhibits the release of
bronchoconstricting agents. Salbutamol’s administration
has tachycardia adverse effect. Since asthma subtypes have
different severity, salbutamol’s administration might have
different result towards each subtypes.This study used
retrospective cross-sectional study. We compiled medical
records of asthma patient in General Hospital of Kebumen
(RSUD Kebumen), Indonesia. Inclusion criteria for the
subject is asthma patient in 2016 and exclusion criteria for
the study is incomplete medical records data. We
successfully obtained 47 medical records to be our subject
and were grouped into two groups based on their blood
profile characteristic. Ten patients were grouped into
eosinophilic asthma and 37 patients were grouped into
neutrophilic asthma. We took demographical data from our
subjects including age, sex, vital sign, and blood profile. The
T-test of age for both asthma groups showed the result of p<
0.05 (0,017) which means there is difference of age on the
division of asthma group. Fisher’s Exact test of association
between gender asthma groups showed the result p = 0.499
which means there is no significant differences of gender on
the division of asthma group. Heart rate ratio and asthma
group that were tested using independent test T-test showed
the result of p> 0.05 (p = 0.278) which means no effect of
using salbutamol as asthma therapy to increase the heart
rate in patient subject of asthma.There was no association
between the use of salbutamol in asthmatic patients with an
increase in heart rate for either eosinophilic asthma or
neutrophilic asthma.

Index Terms—asthma, salbutamol, tachycardia, eosinophilic,
neutrophilic

I. INTRODUCTION

A. Prevalence of Asthma

The word asthma is derived from Greek which means
panting and short attacks. Asthma is an airway's
abnormal response to various stimuli or allergen which
result in the narrowing of the respiratory tracts [1].
Prevalence of asthma in Indonesia had been increased
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from 4% in 2007 to 4.5% in 2013. The highest prevalence
that is 5.7% obtained in the age range 25-34 years [2].

B. Etiology of Asthma

The etiology of asthma is still remain unclear. The
most possible cause of asthma is person’s high sensitivity
to certain substance/situation exposure [1]. Studies
nowadays believe that there are a lot of subtypes of
asthma. Recently, asthma is classified into allergic and
non-allergic asthma. In patients with allergic asthma,
there is a tendency of excessive IgE production. Based on
its inflammatory process and its blood profile
characteristic, asthma is divided into eosinophilic,
neutrophilic, and mixed type [3]. The term eosinophilic
asthma describes a subtype of asthma that is
characterized by elevated levels of eosinophils in
bronchial biopsies or sputum whereas neutrophilic
asthma is characterized by elevated levels of neutrophil.
Although the pathway is different, those two process may
become mixed subtype which characterized by elevated
of both neutrophil and eosinophil [4].

Eosinophilic asthma occurs through complex
immunologic and pro-inflammatory mechanisms, mainly
done by T helper 2 (Th2) lymphocytes, which release
interleukins such as IL-4, IL-5, and IL-13 as a allergic
response towards allergen. In addition, Th2-mediated
airway eosinophilia can be also associated with relevant
innate immune responses, which depends on intercellular
communications involving dendritic cells, bronchial
epithelial cells, and innate lymphoid cells [5]. Bronchial
eosinophilic infiltration is mostly responsible for mild-to-
moderate asthma, more severe disease is generally caused
by mixed patterns of inflammation including both
eosinophils and neutrophils. Inflammatory cells are
detectable in the sputum obtained from patients that
experiencing uncontrolled asthmatic symptoms and
exacerbations [4].

The late-onset variant of eosinophilic asthma that
occurs during adulthood is often non-allergic. Current
evidence suggests that a central function in coordinating
eosinophilic non-allergic asthma is exerted by type 2
innate lymphoid cells (ILC2s), whose the differentiation
process are depend on the expression of the transcription
factor RORa . Following stimulation elicited by TSLP,
IL-25, and IL-33, ILC2s release Th2-type cytokines,
including large quantities of IL-5 and IL-13, but much
less IL-4 [6].
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The other category is neutrophilic asthma which is
characterized by higher level of neutrophil found in
asthma patients. This asthma mainly triggered by Thl
action, especially a specific lineage of CD4+ effector T
lymphocytes, expressing IL-17 and thus named Thl7
lymphocytes. It appears to play a key role in airway
neutrophilia that related to dendritic cells, which direct
the differentiation processes leading to polarization
towards the various Th subsets [3]. Neutrophilic airway
inflammation is often associated with more severe asthma

[7].
C. Management of Asthma in Indonesia

Salbutamol is the most common treatment for asthma
in Indonesia. It is believed that salbutamol increases
cAMP production by activating adenylate cyclase.
Increased intracellular cyclic AMP increases the activity
of cAMP-dependent protein kinase A and leads to lower
intracellular calcium. A lowered intracellular calcium
concentration leads to a smooth muscle relaxation and
bronchodilation. In  addition to bronchodilation,
salbutamol inhibits the release of bronchoconstricting
agents from mast cells, inhibits microvascular leakage,
and enhances mucociliary clearance [8]-[10].

Tachycardia is one of salbutamol’s adverse effect. This
adverse effect happened because salbutamol acts as B (2)-
adrenergic agonist which then increase heart contraction
frequency [11]. Different mechanisms have been pro-
posed to explain the increased cardiovascular risk with B
—agonists including: (i) pro-arrythmogenic effects from
hypokalemia or pro-longed QT interval; (ii) shortened
diastole induced by the increase of heart rate; (iii)
increased sympathetic outflow (as evaluated by indices of
heart rate variability (HRV) or plasma norepinephrine)
[12].

There are some differences on both subtypes
pathogenesis which may result in different therapy
outcome. This information leads us to a question about
how beneficial or harmful salbutamol is as a therapeutic
agent for asthma patient. The aim of this study is to
analyze the differences of heart rate between neutrophilic
and eosinophilic asthma patient after salbutamol
admission.

Retrospective cross-sectional study was conducted for
this study. We compiled medical records of asthma
patient in General Hospital of Kebumen (RSUD
Kebumen). Inclusion criteria for subject is asthma patient
in 2016 which treated by salbutamol and exclusion
criteria for the study is incomplete medical records data.

Subjects then grouped into two groups based on their
blood profile characteristic. Ten patients were grouped
into eosinophilic asthma and 37 grouped into neutrophilic
asthma. We took demographical data from our subjects
including age, sex, vital sign, and blood profile. We use
IBM SPSS software to analyze statistically. The data then
analyzed using independent T-test to see whether there is
a difference of heart rate between neutrophilic and
eosinophilic group.

MATERIALS AND METHODS
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Ethical clearance was already approved by Ethical
Committee of Faculty of Medicine, Universitas Islam
Indonesia and this study was conducted in RSUD
Kebumen, Indonesia

Ill.  RESULTS

Our study obtained 47 subjects which consisted of 12
men and 35 women. We grouped them into asthma group
consisting of 10 eosinophilic asthma patients and 37
patients with neutrophilic asthma. The youngest subject is
4 years old and the oldest subject is 78 years old. All the
subjects we received consumed salbutamol as a therapy
for their asthma.

Fisher’s Exact test of association between gender
asthma groups showed the result p>0.05 which means
there is no significant difference of gender on the division
of asthma group. The T test between age and asthma
group showed the result p< 0.05 which means there is a
significant difference of age on the division of asthma
group. Contingency coefficient test between asthma
degree and asthma group showed p > 0.05 (p = 0.981)
which means there is no effect between asthma group
with asthma degree in this study (Table 1.). Independent T
test showed the result p>0.05 which means there is no
significant difference of heart rate between both groups

(Fig. 1.).

TABLEl. BASELINE CHARACTERISTIC OF SUBJECTS
P towards
Category Eosinophil (n) Neutrophil (n) asthma
grouping
ale 2 10 0.499 "
Female 8 27 ’
Age 48.3 £8.99 38.16 +£17.16 0.017 =
Mild
Asthma 8 30
Moderate =
Asthma 1 4 0.981
Severe
Asthma ! 3

LFisher’s Exact test, 2Independent T-test, and 3Contingency Coefficient
test were used to determine P value
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Figure 1. Characteristic of Heart Rate between Eosinophilic and
Neutrophilic. P > 0.05 (P=0.278)
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IV. DISCUSSION

Salbutamol is used for all form of asthma in Indonesia
as first drug choice for relieving asthma symptoms for its
bronchodilator effect. Salbutamol; as a selective B,
agonist receptor; causing relaxation of bronchial smooth
muscle, uterus and blood vessels of the skeletal muscle.
Salbutamol is classified as a short acting B, agonist
(SABA) which has been used as asthma therapy for many
decades [13]. This mechanism happened through smooth
muscle relaxation which creates bronchodilatation.
SABAs are recommended to be taken for relief of the
symptoms as a inhaled corticosteroids (ICSs) and
consumed as regular maintenance treatment [14].

Epidemiological studies linked overuse of SABA
therapies at times of asthma exacerbation with increased
risk of hospitalisation or mortality [10]. The mechanisms
underlying this increased risk have not been clearly
determined. Previous study reported a potential cardiac
tremor (tachycardia) and hypokalemia adverse effects
after administration of salbutamol. This happened
because salbutamol act as B, agonist which increases the
frequency of heart contraction. Increasing of heart rate
and the rate of cardiovascular events were occurred
significantly in sinus tachycardia and a non-significant
trend toward an increase in major cardiovascular events.
It is possible B, agonist could precipitate arrhythmias,
ischemia, and congestive heart failure through the
activation of B adrenergic stimulation [14], [15].

Theoritically, salbutamol might increase heart rate or
sympathetic activity. A study reported an acute inhalation
of 400 pg of salbutamol muscle sympathetic nerve
activity (MSNA). The increase in MSNA occured
approximately 23% in young healthy participants despite
maintained blood pressure. Another effect of acute
inhalation of salbutamol in that study is the increase of
heart rate. The difference between this study and our
study is the subjects were recruited in this study are
healthy men and women [12].

Our study found that there was no difference of heart
rate in both asthma patient group. Data analysis of heart
rate ratio and asthma group using independent test T-test
result showed p> 0.05 (p = 0.278). Similiar result was
found in another study. The study reported that there
were no statistically significant haemodynamic alterations
(heart rate, systolic blood pressure, and diastolic blood
pressure) after acute inhalation of 400 pg salbutamol and
12 g formoterol [16]. This indicates salbutamol may
cause slight changes in blood pressure and heart rate but
not statistically significant.

Different result may appear when the dose is increased
up to 10 times, the heart stimulation effect may be equals
to isoproterenol. It is shown that if the dose of the
selective B, agonist receptor drug is elevated it will result
in the loss of selective properties of the drug [17].
Similiar result was found at a case report at University
Hospital, Messina, Italy in 2006 found a 3-year-old
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woman with an increase in pulse rate up to 195 per
minute due to the ingested incidence of 24 mg
Salbutamol (a dose more than 6 times higher than the
maximal one recommended at this age). Sinus
tachycardia arises due to the high number of drugs that
enter the body [18].
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