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Abstract
Background: Patients with asthma may develop acute attack due to different types
of triggering factors. Early recognition of an acute asthma exacerbation is crucial
for effective management.
Objectives: To evaluate the effects of salbutamol nebulizer versus salbutamol plus
ipratropium bromide nebulizer in children with acute asthma exacerbation attack.
Patients and methods: A randomized double blind standard control clinical study
was conducted in Karbala Teaching Hospital for Children from 1st of November
2015 to the end of November 2016 on patients presented to the emergency room
(ER) of the Hospital. The study was conducted on hundred patients presented with
mild to moderate acute attacks of asthma, assigned to take either nebulized
salbutamol or combination of salbutamol plus ipratropium bromide during their
stay. Assessment of asthma severity was done for each patient according to
pulmonary index score (PIS)
Results: There was significant reduction (p <0.05) in PIS for patients treated with
salbutamol alone and patients treated with combination therapy (ipratropium +
salbutamol) after 30,60 and 90 minutes from ER admission as compare with their
scores at baseline, 30 and 60 minutes respectively. After 30 minutes from ER
admission, patients who were treated with combination of ipratropium bromide +
salbutamol had significantly (p <0.05) lower PIS (5.60±2.77) than those treated
with salbutamol alone (PIS=7.32±2.18). The mean duration of stay in ER was
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significantly (p <0.05) shorter in patient treated with combination therapy
(57.60±21.71 min) than those with salbutamol alone (77.40±16.13 min).
Conclusion: Treatment of asthmatic children with mild to moderate acute
exacerbation attack with combination therapy of (ipratropium plus salbutamol
nebulizer) improved the clinical condition, lowered pulmonary index score, and
significantly shortened the duration of stay in emergency room as compared with
salbutamol nebulizer alone.

Key wards: Ipratropium Bromide, Salbutamol, Childhood asthma, Acute Asthma
Exacerbation

ﻣﻘﺎﺭﻧﺔ ﺗﺄﺛﻴﺮ ﺗﺒﺨﻴﺮ ﺍﻟﺴﺎﻟﺒﻴﻮﺗﺎﻣﻮﻝ ﻣﻊ ﺗﺄﺛﻴﺮﺗﺒﺨﻴﺮ ﻣﺰﻳﺞ )ﺍﻻﺑﺮﺍﺗﺮﻭﺑﻴﻮﻡ ﺑﺮﻭﻣﺎﻳﺪ
ﻭﺍﻟﺴﺎﻟﺒﻴﻮﺗﺎﻣﻮﻝ( ﻓﻲ ﻋﻼﺝ ﺍﻷﻁﻔﺎﻝ ﺍﻟﻤﺼﺎﺑﻴﻦ ﺑﻨﻮﺑﺔ ﺍﻟﺮﺑﻮ ﺍﻟﺤﺎﺩﺓ
ﺍﻟﺨﻠﻔﻴﺔ:
ﺍﻟﻤﺮﺿﻰ ﺍﻟﻤﺼﺎﺑﻮﻥ ﺑﺎﻟﺮﺑﻮ ﻣﻦ ﺍﻟﻤﻤﻜﻦ ﺍﻥ ﻳﺘﻌﺮﺿﻮﺍ ﻟﻨﻮﺑﺔ ﺣﺎﺩﺓ ﺑﺴﺒﺐ ﺃﻧﻮﺍﻉ ﻣﺨﺘﻠﻔﺔ ﻣﻦ ﺍﻟﻤﺤﻔﺰﺍﺕ .ﺍﻥ ﺍﻟﺘﻌﺮﻑ
ﺍﻟﻤﺒﻜﺮ ﻋﻠﻰ ﺗﻔﺎﻗﻢ ﺍﻟﺮﺑﻮ ﺍﻟﺤﺎﺩ ﻫﻮ ﺍﻣﺮ ﻣﻬﻢ ﻟﻌﻼﺝ ﻓﻌﺎﻝ.
ﺍﻟﻬﺪﻑ:
ﻟﻤﻘﺎﺭﻧﺔ ﺗﺄﺛﻴﺮ ﺗﺒﺨﻴﺮ ﺩﻭﺍء ﺍﻟﺴﺎﻟﺒﻴﻮﺗﺎﻣﻮﻝ ﻣﻘﺎﺑﻞ ﺗﺄﺛﻴﺮ ﺗﺒﺨﻴﺮ ﻣﺰﻳﺞ )ﺍﻻﺑﺮﺍﺗﺮﻭﺑﻴﺎﻡ ﻭﺍﻟﺴﺎﻟﺒﻴﻮﺗﺎﻣﻮﻝ( ﻓﻲ ﺍﻷﻁﻔﺎﻝ
ﺍﻟﻤﺼﺎﺑﻴﻦ ﺑﻨﻮﺑﺔ ﺗﻔﺎﻗﻢ ﺍﻟﺮﺑﻮ ﺍﻟﺤﺎﺩﺓ.
ﻁﺮﻳﻘﺔ ﺍﻟﻌﻤﻞ:
ﺩﺭﺍﺳﺔ ﺳﺮﻳﺮﻳﻪ ﻣﺠﻬﻮﻟﺔ ﻟﻜﻞ ﻣﻦ ﺍﻟﺒﺎﺣﺚ ﻭﺍﻟﻤﺮﻳﺾ ﺍﺟﺮﻳﺖ ﻓﻲ ﻣﺴﺘﺸﻔﻰ ﻛﺮﺑﻼء ﺍﻟﺘﻌﻠﻴﻤﻲ ﻟﻸﻁﻔﺎﻝ ﻓﻲ ﻣﺤﺎﻓﻈﺔ
ﻛﺮﺑﻼء ﻟﻠﻔﺘﺮﺓ ﻣﻦ ﺍﻻﻭﻝ ﻣﻦ ﺗﺸﺮﻳﻦ ﺍﻟﺜﺎﻧﻲ  ٢٠١٥ﻟﻐﺎﻳﺔ ﺍﻟﺜﻼﺛﻮﻥ ﻣﻦ ﺷﻬﺮ ﺗﺸﺮﻳﻦ ﺍﻟﺜﺎﻧﻲ  ٢٠١٦ﻟﻠﻤﺮﺿﻰ
ﺍﻟﻤﺮﺍﺟﻌﻴﻦ ﻟﻮﺣﺪﺓ ﺍﻟﻄﻮﺍﺭﺉ ﻣﻊ ﻧﻮﺑﺔ ﺗﻔﺎﻗﻢ ﺍﻟﺮﺑﻮ ﺍﻟﺤﺎﺩﺓ .ﺍﻟﺪﺭﺍﺳﺔ ﺃﺟﺮﻳﺖ ﻋﻠﻰ ﻣﺌﺔ ﻣﺮﻳﺾ ﻭﺗﻢ ﺗﻘﺴﻴﻤﻬﻢ ﺍﻟﻰ
ﻣﺠﻤﻮﻋﺘﻴﻦ ،ﺍﻟﻤﺮﺿﻰ ﻓﻲ ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻻﻭﻟﻰ ﺍﻟﺒﺎﻟﻎ ﻋﺪﺩﻫﻢ ﺧﻤﺴﻮﻥ ﻣﺮﻳﺾ ﺍﺧﺬﻭﺍ ﺍﻟﺪﻭﺍء ﺍﻟﻤﺰﻳﺞ
)ﺗﺒﺨﻴﺮﺍﻻﺑﺮﺍﺗﺮﻭﺑﻴﺎﻡ ﻭﺍﻟﺴﺎﻟﺒﻴﻮﺗﺎﻣﻮﻝ( ﺍﻣﺎ ﺍﻟﻤﺮﺿﻰ ﻓﻲ ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﺜﺎﻧﻴﺔ ﺍﺧﺬﻭﺍ ﺩﻭﺍء ﺍﻟﺴﺎﻟﺒﻴﻮﺗﺎﻣﻮﻝ ﻟﻮﺣﺪﻩ .ﻭﺗﻢ
ﺗﻘﻴﻴﻢ ﺷﺪﺓ ﺍﻟﻨﻮﺑﺔ ﻭﻓﻖ ﺍﻟﻤﺆﺷﺮ ﺍﻟﺘﻘﻴﻴﻤﻲ ﺍﻟﺮﺋﻮﻱ ) (PISﻭﺍﻟﺬﻱ ﻳﻌﺘﻤﺪ ﻋﻠﻰ ﺍﻟﺤﺎﻟﺔ ﺍﻟﺴﺮﻳﺮﻳﺔ ﻟﻠﻤﺮﻳﺾ ﻭﻓﻖ
ﻣﺆﺷﺮﺍﺕ ﻣﻌﻴﻨﻪ.
ﺍﻟﻨﺘﺎﺋﺞ :
ﻛﺎﻥ ﻫﻨﺎﻟﻚ ﺗﺤﺴﻦ ﻣﻌﻨﻮﻱ ﻛﺒﻴﺮ ﻓﻲ ﻣﺠﻤﻮﻉ ﺍﻟﻤﺆﺷﺮ ﺍﻟﺘﻘﻴﻴﻤﻲ ﺍﻟﺮﺋﻮﻱ ) (PISﻟﻠﻤﺮﺿﻰ ﺍﻟﺬﻳﻦ ﺗﻢ ﻋﻼﺟﻬﻢ ﺑﺪﻭﺍء
ﺗﺒﺨﻴﺮ ﺍﻟﺴﺎﻟﺒﻴﻮﺗﺎﻣﻮﻝ ﻭﻛﺬﻟﻚ ﻟﻠﻤﺮﺿﻰ ﺍﻟﺬﻳﻦ ﺗﻢ ﻋﻼﺟﻬﻢ ﺑﺎﻟﺪﻭﺍء ﺍﻟﻤﺰﻳﺞ )ﺍﻻﺑﺮﺍﺗﺮﻭﺑﻴﺎﻡ ﻭﺍﻟﺴﺎﻟﺒﻴﻮﺗﺎﻣﻮﻝ( ﺑﻌﺪ 30
ﻭ  60ﻭ 90ﺩﻗﻴﻘﺔ ﻣﻦ ﻭﻗﺖ ﺍﻟﺪﺧﻮﻝ ﺍﻟﻰ ﺍﻟﻄﻮﺍﺭﺉ ﻣﻘﺎﺭﻧﺔ ﺑﺎﻟﻨﺘﺎﺋﺞ ﺍﻷﻭﻟﻴﺔ ) ﻟﺤﻈﺔ ﺍﻟﺪﺧﻮﻝ( .ﻋﻨﺪ ﺍﻟﺪﻗﻴﻘﺔ  ٣٠ﻣﻦ
ﻓﺘﺮﺓ ﺩﺧﻮﻝ ﺍﻟﻤﺮﻳﺾ ﻟﻮﺣﺪﺓ ﺍﻟﻄﻮﺍﺭﺉ ﻛﺎﻥ ﻫﻨﺎﻟﻚ ﺗﺤﺴﻦ ﺑﺸﻜﻞ ﻛﺒﻴﺮ ﺑﻤﺠﻤﻮﻉ ﺍﻟﻤﺆﺷﺮ ﺍﻟﺘﻘﻴﻴﻤﻲ ﺍﻟﺮﺋﻮﻱ
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( ﻟﻠﻤﺮﺿﻰ ﺍﻟﺬﻳﻦ ﺗﻢ ﻋﻼﺟﻬﻢ ﺑﺎﻟﺪﻭﺍء ﺍﻟﻤﺰﻳﺞ )ﺗﺒﺨﻴﺮﺍﻻﺑﺮﺍﺗﺮﻭﺑﻴﺎﻡ ﻭﺍﻟﺴﺎﻟﺒﻴﻮﺗﺎﻣﻮﻝ( ﺃﻛﺜﺮPIS=5.60±2.77)
 ﻭﻛﺬﻟﻚ ﻭﺟﺪ ﺍﻥ. (PIS=7.32±2.18) ﻣﻦ ﺃﻭﻟﺌﻚ ﺍﻟﻤﺮﺿﻰ ﺍﻟﺬﻳﻦ ﺗﻢ ﻋﻼﺟﻬﻢ ﺑﺪﻭﺍء ﺗﺒﺨﻴﺮ ﺍﻟﺴﺎﻟﺒﻴﻮﺗﺎﻣﻮﻝ ﻟﻮﺣﺪﻩ
 ﺩﻗﻴﻘﺔ ( ﺑﺎﻟﻨﺴﺒﺔ ﻟﻠﻤﺮﺿﻰ ﺍﻟﻤﻌﺎﻟﺠﻴﻦ57.60±21.71) ﻣﺪﺓ ﺍﻟﻌﻼﺝ ﻭﺍﻟﺒﻘﺎء ﻓﻲ ﻭﺣﺪﺓ ﺍﻟﻄﻮﺍﺭﺉ ﺍﻗﻞ ﺑﺸﻜﻞ ﻛﺒﻴﺮ
ﺑﺎﻟﺪﻭﺍء ﺍﻟﻤﺰﻳﺞ )ﺍﻻﺑﺮﺍﺗﺮﻭﺑﻴﺎﻡ ﻭﺍﻟﺴﺎﻟﺒﻴﻮﺗﺎﻣﻮﻝ( ﺑﺎﻟﻤﻘﺎﺭﻧﺔ ﻣﻊ ﺍﻟﻤﺮﺿﻰ ﺍﻟﻤﻌﺎﻟﺠﻴﻦ ﺑﺪﻭﺍء ﺗﺒﺨﻴﺮ ﺍﻟﺴﺎﻟﺒﻴﻮﺗﺎﻣﻮﻝ
. (  ﺩﻗﻴﻘﺔ77.40±16.13) ﻟﻮﺣﺪﻩ
: ﺍﻻﺳﺘﻨﺘﺎﺝ
ﺍﻥ ﻋﻼﺝ ﺍﻷﻁﻔﺎﻝ ﺍﻟﻤﺼﺎﺑﻴﻦ ﺑﻨﻮﺑﺔ ﺍﻟﺮﺑﻮ ﺍﻟﺤﺎﺩﺓ ﺫﻭ ﺍﻟﺸﺪﻩ ﺍﻟﺨﻔﻴﻔﺔ ﺍﻟﻰ ﺍﻟﻤﺘﻮﺳﻄﺔ ﺑﺪﻭﺍء ﺗﺒﺨﻴﺮ ﺍﻟﺴﺎﻟﺒﻴﻮﺗﺎﻣﻮﻝ
 ﻭﺍﻥ ﺇﺿﺎﻓﺔ ﺩﻭﺍء ﺗﺒﺨﻴﺮ.ﻳﺤﺴﻦ ﺍﻟﺤﺎﻟﺔ ﺍﻟﺴﺮﻳﺮﻳﺔ ﻟﻠﻤﺮﻳﺾ ﻭﻳﺨﻔﺾ ﻣﺠﻤﻮﻉ ﺍﻟﻤﺆﺷﺮ ﺍﻟﺘﻘﻴﻴﻤﻲ ﺍﻟﺮﺋﻮﻱ
ﺍﻻﺑﺮﺍﺗﺮﻭﺑﻴﺎﻡ ﺍﻟﻰ ﺩﻭﺍء ﺗﺒﺨﻴﺮ ﺍﻟﺴﺎﻟﺒﻴﻮﺗﺎﻣﻮﻝ ﻳﺤﺴﻦ ﺑﺸﻜﻞ ﻛﺒﻴﺮ ﺍﻟﺤﺎﻟﺔ ﺍﻟﺴﺮﻳﺮﻳﺔ ﻭﻣﺠﻤﻮﻉ ﺍﻟﻤﺆﺷﺮ ﺍﻟﺘﻘﻴﻴﻤﻲ
.ﺍﻟﺮﺋﻮﻱ ﻭﻓﺘﺮﺓ ﺑﻘﺎء ﺍﻟﻤﺮﻳﺾ ﻓﻲ ﻭﺣﺪﺓ ﺍﻟﻄﻮﺍﺭﺉ ﺃﻛﺜﺮ ﻣﻦ ﺍﻟﻌﻼﺝ ﺑﺪﻭﺍء ﺍﻟﺴﺎﻟﺒﻴﻮﺗﺎﻣﻮﻝ ﻟﻮﺣﺪﺓ

Introduction:
Asthma is the most common chronic childhood illness in developed countries (1).
Recurring asthma-like symptoms were stated in about 32% of preschool children in
the United States and Europe

(2)

. Epidemiologic data approximation that nearly

seven million children in the United States are diagnosed with asthma (3). In Iraq,
the International Study of Asthma and Allergies in Childhood recorded the
prevalence of childhood asthma as 16.3% in primary school children (1).
Asthma is characterized by recurring attack of wheezing, shortness of breath, chest
tightness, and coughing; sputum may be produced from the lung by coughing but is
often hard to bring up (4). Throughout recovery from an attack, it may look pus-like
due to high levels of eosinophils
by pulmonary function test

(5)

. Asthma severity can be assessed clinically or

(6)

. Several clinical asthma severity scores have been

designed for use in the acute care setting to evaluate initial exacerbation severity (7).
The Pulmonary Index Score (PIS) is an asthma score based on five clinical
variables: respiratory rate, inspiratory to expiratory ratio, degree of wheezing,
accessory muscle use, and oxygen saturation (table 1)
124

(7)

. Each variable is assigned
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a score from 0 to 3. Total scores range from 0 to 15. As an over-all rule, a score
under 7 indicate an exacerbation of mild severity, a score of 7 to 11 indicates an
exacerbation of moderate severity and a score of ≥12 indicates a severe attack. The
PIS has been validated and used as an outcome measure in several clinical trials

(8-

9)

. It can be used to assess initial severity, judge response to treatment, and facilitate

admission and discharge planning (10)
Table 1: The Pulmonary Index Score (7)
Score

Respiratory
rate
5 years or
below

Respiratory
rate 6 years or
above

0

≤30

≤20

1

31 – 45

21 - 35

2

46 – 60

36-50

3

> 60

>50

Wheezing

Inspirator
y/
expirator
y ratio

None
End
expiration
Entire
expiration
Inspiration
and
expiration
or
Silent chest

Accessory
muscle use

2:1

None

99100

1:1

+

96-98

1:2

++

93-95

1:3

+++

<93

For patients with mild asthma exacerbation (PIS <7), treatment include
salbutamol inhalation therapy administered via small volume nebulizer (SVN) at a
dose of 0.15 mg/kg (minimum 2.5 mg and maximum 5 mg per dose). If recurrent
doses are required, they should be given every 20 to 30 minutes for three doses (11).
For patients with moderate asthma exacerbation (PIS 7 to 11). Administration of
supplemental oxygen if oxygen saturation ≤92 percent in room air (12). Salbutamol
nebulization

(0.15 mg/kg, maximum

5

mg)

(13,

14)

alternate

with ipratropium bromide nebulization (250 mcg/dose if <20 kg; 500 mcg/dose if
>20 kg) each 20 to 30 minute for three doses or continuously (15, 16). Administration
of systemic glucocorticoids soon after arrival in the ER

(8)

. Administration of

intravenous magnesium sulfate (75 mg/kg, maximum 2.5 g administered over 20
minutes) if there is lack of clinical improvement or clinical deterioration despite
treatment with beta-agonists, ipratropium bromide, and systemic glucocorticoids
(17)

. B2 adrenergic receptors are present in high density in airway smooth muscle
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cells. B2 agonists act by binding to the B2AR. Interaction of the receptor with
intracellular G proteins stimulates the creation of intracellular cyclic adenosine
monophosphate. This leads to activation of protein kinase A, which results in
phosphorylation of various targets facilitating smooth muscle relaxation (18). Inhaled
selective β2-agonists with an intermediate duration of action are the most commonly
prescribed asthma medications in the world

(19)

Tremor is the most frequent acute

side effect and is more noticeable with oral therapy than with inhaled agents (20).
Ipratropium bromide was presented into the management of obstructive airway
diseases in the mid-1970s. Numerous studies have been doing in order to assess the
effectiveness of this compound in asthma, in comparison with short-acting β2agonsists. In almost all studies, salbutamol, both in solitary and increasing doses,
determined a better bronchodilation than ipratropium bromide in asthmatic subjects;
while salbutamol additional to ipratropium bromide was effective in determining a
significant improvement in FEV1

(21)

. Inhaled ipratropium has a relatively slow

onset and long duration of action compared with beta-2 agonists

(22)

. In asthmatics,

inhaled ipratropium produces 50 percent of its bronchodilator effect within 3
minutes, 80 percent in 30 minutes, and reaches its peak bronchodilator effect within
approximately 90 minutes (23).
Aim of the study: To evaluate the effects of salbutamol nebulizer versus
salbutamol plus ipratropium bromide in the children with acute asthma exacerbation
attack.

Patients and methods:
This is a randomized double blind standard control clinical study, conducted on
hundred patients presented to the emergency department with acute attacks of
asthma, in Kerbala teaching hospital of pediatrics from 1st of November 2015 to the
end of November 2016. Patient selection was done according to specific inclusion
and exclusion criteria
Inclusions criteria:
1- Asthmatic children during acute attack.
2- Age 12 month -12 years.
Exclusions criteria:
3- Patient with severe acute attack of asthma.
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4- Patients received corticosteroids therapy in the last 24 hours.
5- Patients received salbutamol or ipratropium in the last 12 hours.
6- Patient with cardiovascular disease.
7- Patient with chronic disease like chronic renal failure, chronic lung disease,
diabetes mellitus etc.
Study Protocol: Selected patients were interviewed in the emergency department
using special questionnaire designed for this study. Baseline (PIS) was done (table
1) (7) for each patient then randomly allocated into one of the following groups:
Group A: Salbutamol group (standard group): This group included 50 patients
received salbutamol dose (2.5 mg) every 30 minute during their stay in the
emergency department by nebulizer with face mask.
Group B: Ipratropium plus salbutamol group (combination group): This group
included 50 patients received ipratropium solution (250 mcg) per dose mixed with
salbutamol inhaler (2.5 mg) per dose via jet nebulizer with face mask. Each patient
received this dose every 30 minute during his stay in the emergency department.
Randomization was performed according to the patient’s emergency card number;
odd numbers got into group A, even numbers into group B. Assessment of asthma
severity was done for each patient according to pulmonary index score (table 1) (7).
Drug preparation: The dose was prepared in the pharmacy of the emergency
department blindly from the researcher immediately before administration as
follow:
- Salbutamol dose: 0.5 ml (2.5 mg) of salbutamol solution was mixed with 3 ml
normal saline in a 5 ml disposable syringe and labeled with letter (A) after shaking.
- Ipratropium plus Salbutamol dose: 2ml (250 mcg) of ipratropium bromide was
mixed with 0.5 ml (2.5 mg) of salbutamol solution that is further mixed with 1 ml
normal saline in a 5 ml disposable syringe and labeled with letter (B) after shaking.
Ipratropium bromide solution 250 mcg/2 ml (Atrovent®) was obtained from
Boehringer Ingelheim, Germany and Ventolin® respiratory solution 20 ml (contain
salbutamol 5mg/ml) was obtained from GlaxoSmithKline, UK.
Patients follow up: Pulmonary index score (PIS) was measured for each patient
every 30 minute (at baseline, 30, 60, 90 minute), and their fate were determined
whether discharged or continue treatment according to (PIS).
Signs of improvement each patient included:
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1- Respiratory rate less or equal to 30 /min for age above 5 years (11).
2- Respiratory rate less or equal to 40 /min for age below or equal to 5 years (11).
3- No sign of dyspnea.
4- O2 saturation increased more than 92% in room air.
Ethical consideration: Study protocol was approved by the Scientific Council of
Pediatrics of the Arab Board for Health Specialization. Parents’ agreements were
obtained prior to participation. Data were kept confidentially; names of participants
were replaced with identification codes and the data were not disclosed to
unauthorized personnel.
Statistical analysis: Data were transformed into computerized database and
analyzed using the Statistical Package for Social Science (SPSS) version 22, 2013,
USA. Descriptive statistics were presented as frequencies (No.), percentage (%),
mean and standard deviation. Appropriate statistical test was used accordingly; Chi
square test was used to assess significance of association. Level of significance (P.
value) was set at 0.05 to be considered as significant.

Results:
One hundred patients were enrolled in this study, 50 patients in salbutamol
group and 50 patients in combination group (ipratropium bromide + salbutamol).
The major demographic characteristic of patient was shown in table (2).

Table 2: Demographic characteristics of study groups.
Salbutamol
Characteristics

Salbutamol + ipratropium

Group

Group (N=50)

(N=50)
Age (year)
Mean ± SD
Male Gender
Weight (Kg)
Mean ± SD
Height (cm)
Mean ± SD
Patients on
controller therapy

P value

5.1±2.3

6.09 ±2.27

0.043

25 (50%)

26 (52%)

0.84

19.7±6.7

22.4±6.2

0.04

104.3±14.8

114±14.7

0.003

12 (24%)

18 (36%)

0.19
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The PIS was significantly (p<0.05) reduced for patients treated with salbutamol in
ER after 30,60 and 90 minutes as compare with their score at baseline, 30 and 60
minute respectively as shown in table (3).

Table 3: Mean change in PIS after treatment with salbutamol during ER
admission.
Patient remain in

Assessment

ER

time (minute)

At 30 min

0

9.40±1.70

(N=50)

30

7.32±2.1*

At 60 min

30

7.43±2.14

(N=48)

60

5.45±2.0

#

At 90 min

60

5.60±1.77

(N=28)

90

3.28±2.86¥

PIS reduction

PIS (mean ± SD)

(%)

P value

22.1

0.001

26.6

0.001

41.4

0.001

* Significant difference as compared with PIS at time 0
# Significant difference as compared with PIS at time 30
¥ Significant difference as compared with PIS at time 60
The PIS was significantly (p<0.05) reduced for patients treated with ipratropium
bromide + salbutamol in ER after 30, 60 and 90 minute as compare with their score
at baseline, 30 and 60 minute respectively as shown in table (4).
Table 4: Mean change in PIS after treatment with ipratropium bromide+
salbutamol during ER admission.
Patient remain in

Assessment

ER

time (minute)

At 30 min

0

PIS (mean± SD)
9.20±1.98
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(N=50)

30

5.60±2.77*

At 60 min

30

6.74±2.51

(N=35)

60

4.00±2.61#

At 90 min

60

7.27±2.19

90

¥

(N=11)

3.36±2.72

40.6

0.001

53.7

0.001

* Significant difference as compared with PIS at time 0
# Significant difference as compared with PIS at time 30
¥ Significant difference as compared with PIS at time 60
At baseline, there was no significant difference (P>0.05) in PIS between patients in
salbutamol group and in patients with combined group (ipratropium bromide+
salbutamol) group. After 30 minutes, patients who were treated with combination
of ipratropium bromide + salbutamol had significantly lower PISs than those treated
with salbutamol alone as shown in table (5) and figure (1).

Table 5: Effects of treatment with salbutamol and ipratropium + salbutamol
on pulmonary index score after 30 minute from ER admission.
Group

Time

(N=50)

0 min
(baseline)
30 min

Salbutamol

PIS (mean± SD)

PIS reduction (%)
from base line

p. value

9.40±1.70

0.590◦

◦

ipratropium + salbutamol

9.20±1.98

Salbutamol

7.32±2.18*

22.1

ipratropium + salbutamol

5.60±2.77*#

39.1

* Significant difference as compared with PIS at baseline.
# Significant difference as compared with PIS of salbutamol group at time 30 min.
◦ No significant difference as compared with PIS of salbutamol group at baseline.
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10
8

PIS

6
4

salbutamolgroup

2

Ipratropium+salbutamol group

0
0

30

Time (minute )
Significant difference (p <0.05) as compare with baseline
Significant difference (p <0.05) as compare with salbutamol group at 30 minute

Figure 1: Effects of treatment with salbutamol and ipratropium + salbutamol
on pulmonary index score after 30 minute from ER admission.

At 30-minute from admission to ER the number of patients who stay in emergency
room were 50 for each group with no significant difference in numbers between
these two groups (P>0.05). After 60 minute (from ER admission), the number of
patients in salbutamol group decreased to 48 patients and to 35 for ipratropium
bromide + salbutamol group with significant difference in number of patients (p
<0.05). At end of 90 minute there were 28 patients from salbutamol group and only
11 patients from combination group with significant difference in number of patient
between groups (p <0.05) as shown in figure 2:

50

50

50

48

salbutamol group

40
35
30

*

28

20
11

10
0
0

30

60

TIME (MINUTE)
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* Significant difference (p <0.05) as compared with no. of pt. in salbutamol
group at 60 min
# Significant difference (p <0.05) as compared with no. of pt. in salbutamol
group at 90 min
Figure 2: Number of patients stay in emergency unit during treatment with
salbutamol and ipratropium bromide + salbutamol.

The mean duration of stay in ER was significantly shorter (p <0.05) in patient
treated with nebulized ipratropium bromide + salbutamol as shown in table (6) and
figure (3).

Table 6: Effects of treatment on duration of ER stay.
Duration of ER stay in

Group

N

salbutamol

50

77.40±16.13

50

*

ipratropium + salbutamol

minute (Mean ± SD)

57.60±21.71

p value

0.0001

duration of ER stay in
minute

* Significant difference as compared with duration in salbutamol group

80

*

salbutamol group

60
ipratropium+salbutamol
group

40
20
0

* Significant difference (p <0.05) as compared with duration in
salbutamol group
Figure 3: Effects of treatment on duration of stay in ER.
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Discussion:
In this study, we found that the fixed doses of nebulized salbutamol improved
pulmonary index score significantly through three session intervals during ER
admission and decreased number of patient who stay in hospital (table 3) which
consistence with many guidelines as 1st line management in acute asthma
exacerbation (24, 25).
The fixed dose of combined ipratropium bromide+ salbutamol improved the
pulmonary index score at 30, 60 and 90 minute interval with significant clinical
improvement (p<0.05) and reduction in PIS reached to 53.7 % at 90 min as show in
table 4. On comparing the two groups at specific time intervals, we found that
ipratropium bromide with salbutamol showed significant improvement in
pulmonary index score during the first 30 minute of treatment (p<0.05) with about
17 % less than salbutamol group, these results are in line with a meta-analysis

(53)

,

and two randomized controlled trials; These studies suggest that the addition of
multiple doses of anticholinergic agents to β2-agonist therapy in the initial treatment
of children with severe asthma exacerbations had gave a greater improvement in
clinical state and lung function with less frequent hospital admission

(27, 28)

. A large

recent systemic review by Pollock, Michelle et al 2016 (29) demonstrate the efficacy
of short-acting beta-agonist (salbutamol) delivered by metered-dose inhaler as firstline therapy for younger and older children (hospital admission decreased by 44%
in younger children, and ER length of stay decreased by 33 minutes in older
children). Short-acting anticholinergic (ipratropium bromide) should be added to
salbutamol for older children in severe cases (hospital admission decreased by 27%
and 74% when compared to salbutamol and ipratropium bromide alone,
respectively) and marked improvement in asthma clinical score. While a recent
study in Pakistan by Memon BN show that after treatment for maximally three
doses of drugs 15 minutes apart, 93% of children treated with ipratropium bromide
plus salbutamol showed improvement in clinical scores while in salbutamol only
84% of children showed improvement in clinical score, even with this
improvement, the combination of nebulized ipratropium bromide and salbutamol
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failed to give significant reduction than salbutamol group in acute exacerbation
attack (30). This is may be type of analytic study that depended on the percentage of
patients improved not on the mean change in PIS so it lake the actual deference
between two study groups. In the present study, the ER beds usage had decreased
significantly (p<0.05) after 60 minute from addition of ipratropium bromide to the
conventional therapy (salbutamol) in our hospital (figure 2), another important
outcome was ipratropium group had shorter treatment time (mean, 57.6 minutes, vs
salbutamol, 77.4 minutes) as shown in table 6; and this result agreed with Zorc, J J
(31)

, who showed that the addition of three doses of ipratropium to an emergency

department treatment protocol for acute asthma was associated with reductions in
duration and amount of treatment before discharge. On the economic side, asthma
treatment constitutes a major burden on health care resources

(32)

and causes

parenteral absence from work and children school absence. So, shortening the
hospital length of stay provides significant social and economic benefits in saving
health service resource (33).

Conclusions:
Treatment of asthmatic children with mild to moderate acute exacerbation attacks
with combination therapy of ipratropium plus salbutamol nebulizer improved the
clinical condition, lowered pulmonary index score, and significantly shorten the
duration of stay in emergency room more than those patients who treated with
salbutamol nebulizer alone.

Recommendations:
Based on the findings of the present study, we recommend using ipratropium
bromide in combination with salbutamol in the management of mild to moderate
acute attack of asthma. Further studies with larger sample size, using lung function
test for patient assessment is also recommended.

134

Kerbala Journal of Pharmaceutical Sciences. No. (15) 2018 (15) ﻣﺟﻠﺔ ﻛﺭﺑﻼء ﻟﻠﻌﻠﻭﻡ ﺍﻟﺻﻳﺩﻻﻧﻳﺔ ﺍﻟﻌﺩﺩ

References:
1. Lai CK, Beasley R, Crane J, et al. Global variation in the prevalence and severity
of asthma symptoms: phase three of the International Study of Asthma and
Allergies in Childhood (ISAAC). Thorax 2009; 64:476.
2. Bisgaard H, Szefler S. Prevalence of asthma-like symptoms in young children.
Pediatr Pulmonol 2007; 42:723.
3. National Health Interview Survey (NHIS 2006), National Center for Health
Statistics (NCHS), Centers for Disease Control and Prevention. Hyattsville, MD
2006.
4. Jindal, Editor-in-chief SK. Textbook of pulmonary and critical care medicine.
New Delhi: Jaypee Brothers Medical Publishers. (2011) p. 242.
5. George, Ronald B. Chest medicine: essentials of pulmonary and critical care
medicine (5th ed.). Philadelphia, PA: Lippincott Williams & Wilkins. (2005) p. 62.
6. Zuhair M. Al Musawi , Akeel Mahdi, Majeed Matrood, Haidar A. N. Abood.
Assessment of asthma severity by history and lung function study in school age
children .Karbala J Med. 2017; 10 (1), 2607-2612.
7. Chalut DS, Ducharme FM, Davis GM. The Preschool Respiratory Assessment
Measure (PRAM): a responsive index of acute asthma severity. J Pediatr 2000;
137:762.
8. Scarfone RJ, Fuchs SM, Nager AL, Shane SA. Controlled trial of oral prednisone
in the emergency department treatment of children with acute asthma. Pediatrics
1993; 92:513.
9. Scarfone RJ, Loiselle JM, Wiley JF 2nd, et al. Nebulized dexamethasone versus
oral prednisone in the emergency treatment of asthmatic children. Ann Emerg Med
1995; 26:480.

135

Kerbala Journal of Pharmaceutical Sciences. No. (15) 2018 (15) ﻣﺟﻠﺔ ﻛﺭﺑﻼء ﻟﻠﻌﻠﻭﻡ ﺍﻟﺻﻳﺩﻻﻧﻳﺔ ﺍﻟﻌﺩﺩ

10. Scarfone RJ, Loiselle JM, Joffe MD, et al. A randomized trial of magnesium in
the emergency department treatment of children with asthma. Ann Emerg Med
2000; 36:572.
11. National Asthma Education and Prevention Program: Expert panel report III:
Guidelines for the diagnosis and management of asthma. Bethesda, MD: National
Heart, Lung, and Blood Institute, 2007. (NIH publication no. 08-4051).
12. British Thoracic Society. British guideline on the management of asthma. A
national clinical guideline. London: British Thoracic Society; 2014.
13. Ben-Zvi Z, Lam C, Hoffman J, et al. An evaluation of the initial treatment of
acute asthma. Pediatrics 1982; 70:348.
14. Rossing TH, Fanta CH, Goldstein DH, et al. Emergency therapy of asthma:
comparison of the acute effects of parenteral and inhaled sympathomimetics and
infused aminophylline. Am Rev Respir Dis 1980; 122:365.
15. Zorc JJ, Pusic MV, Ogborn CJ, et al. Ipratropium bromide added to asthma
treatment in the pediatric emergency department. Pediatrics 1999; 103:748.
16. Qureshi F, Pestian J, Davis P, Zaritsky A. Effect of nebulized ipratropium on
the hospitalization rates of children with asthma. N Engl J Med 1998; 339:1030.
17. Rowe BH, Bretzlaff JA, Bourdon C, et al. Magnesium sulfate for treating
exacerbations of acute asthma in the emergency department. Cochrane Database
Syst Rev 2000; :CD001490.
18. Hanania NA, Sharafkhaneh A, Barber R, Dickey BF. Beta-agonist intrinsic
efficacy: measurement and clinical significance. Am J Respir Crit Care Med.
2002;165(10):1353–8. [PubMed]
19. Nelson H. S.Beta-adrenergic bronchodilators. N. Engl. J. Med.3331995499506
CrossRef, Medline.1996
20. Jenne JW, Valcarenghi G, Druz WS, et al. Comparison of tremor responses to
orally administered albuterol and terbutaline. Am Rev Respir Dis 1986; 134:708.
21. Chhabra SK, Pandey KK. Comparison of acute bronchodilator effects of inhaled
ipratropium bromide and salbutamol in bronchial asthma. J. Asthma 39(5), 375–381
(2002).
22. Gross NJ. The use of anticholinergic agents in the treatment of airways disease.
Clin Chest Med 1988; 9:591.

136

Kerbala Journal of Pharmaceutical Sciences. No. (15) 2018 (15) ﻣﺟﻠﺔ ﻛﺭﺑﻼء ﻟﻠﻌﻠﻭﻡ ﺍﻟﺻﻳﺩﻻﻧﻳﺔ ﺍﻟﻌﺩﺩ

23. Ruffin RE, Fitzgerald JD, Rebuck AS. A comparison of the bronchodilator
activity of Sch 1000 and salbutamol. J Allergy Clin Immunol; 59:136.
24. Global Initiative for Asthma (GINA). The global strategy for asthma
management and prevention. Global Initiative for Asthma (GINA); 2016.
25. Enright PL, Lebowitz MD, Cockroft DW. Physiologic measures: pulmonary
function tests. Asthma outcome. Am J Respir Crit Care Med. 1994 Feb. 149(2 Pt 2):
S9- 18; discussion S19-20
26. Rodrigo GJ, Rodriquez Verde M, Peregalli V, Rodrigo C. Effects of short-term
28% and 100% oxygen on PaCO2 and peak expiratory flow rate in acute asthma: a
randomized trial. Chest 2003; 124:1312.
27. Iramain, R., et al., Inhaled salbutamol plus ipratropium in moderate and severe
asthma crises in children. J Asthma, 2011. 48(3): p. 298-303.
28. Chakraborti, A., et al., Randomized Controlled Trial of Ipratropium Bromide
and Salbutamol Versus Salbutamol Alone in Children with Acute Exacerbation of
Asthma. Indian Journal of Pediatrics, 2006. 73: p. 980.
29. 93. Pollock, M., et al., Inhaled short‐acting bronchodilators for managing
emergency childhood asthma: an overview of reviews. Allergy, 2016.
30. Memon, B.N., et al., Response to nebulized salbutamol versus combination with
ipratropium bromide in children with acute severe asthma. J Pak Med.
31. Zorc JJ, Pusic MV, Ogborn CJ, et al. Ipratropium bromide added to asthma
treatment in the pediatric emergency department. Pediatrics 1999; 103:748. 95.
32. Barnett SB, N.T., Costs of asthma in the United States: 2002–2007. J Allergy
Clin Immunol 2011; 127: 145–152. 2011.
33. Lord, J., et al., Cost effectiveness analysis of inhaled anticholinergics for acute
childhood and adolescent asthma. Bmj, 1999. 319(7223): p. 1470-1471

137

