Open Access Original

Comparison of Efficacy of Nebulized Salbutamol with Salbutamol / Ipratropium Combination in
Acute Exacerbation of Chronic Obstructive Pulmonary Disease

Muhammad Nadeem Ashraf, Muhammad Arif Khan*, Muhammad Imran, Imran Fazal, Zubia Hassan, Laima Alam

Department of Medicine, Pak Emirate Military Hospital /National University of Medical Sciences (NUMS) Rawalpindi Pakistan, *Department of Medicine,
Combine Military Hospital /National University of Medical Sciences (NUMS) Rawalpindi Pakistan

ABSTRACT

Objectives: To compare the nebulized salbutamol alone with combination of nebulized salbutamol and ipratropium for acute
exacerbation of chronic obstructive pulmonary disease in terms of mean length of stay.

Study Design: Quasi-experimental study

Place and Duration of Study: Department of Medicine, Military Hospital, Rawalpindi Pakistan. Study was carried out over a
period of six months from May to Nov 2017.

Methodology: A total of 300 patients of chronic obstructive pulmonary disease (150 in each group) were recruited in the
study. Group A received nebulized salbutamol (5mg) alone and Group B received a combination of nebulized salbutamol
(bmg) and ipratropium bromide (0.5mg).

Results: Mean age of the patients was 66.4+6.4 years and 65.74£6.8 years in Group-A and B, respectively. In Group-A, there
were 136(90.7%) and in Group-B 134(89.3%) were males while 14(9.3%) and 16(10.7%) were females in Group-A and B,
respectively. Mean duration of disease in Group-A was 5.2+2.4 years and in group-B 6.0£1.6 years. Comparison of mean
length of stay (days) revealed in hospital between nebulized Salbutamol alone 5.0+0.5 days with combination of nebulized
Salbutamol and Ipratropium 4.3+0.6 days with p-value <0.001.

Conclusion: In conclusion, the routine addition of nebulized ipratropium bromide to salbutamol appears to be of benefit in the
treatment of acute exacerbations of chronic obstructive pulmonary disease and in terms of mean length of hospital stay.
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INTRODUCTION

Chronic obstructive pulmonary disease is a
progressive inflammatory lung disease characterized
by persistent airflow obstruction to the lungs that is
not reversible.l* Almost 24 million American adults
are living with COPD.* Airway obstruction results
from bronchospasm, edema of mucous membrane,
inflammatory reaction, hyper secretion of mucous and
development of mucous plug. Some structural changes
such as hypertrophy and hyperplasia of airway
smooth muscles are also contributing factors.> Pro-
gressive dyspnea, sputum production, chronic cough
that worsens with exertion. COPD is likely sec to
irritants, tobacco smoking, occupational and family
history. CORD can be diagnosed by history exami-
nation and Spirometry FEV1/FVC<70%. COPD is
classified into 4 types by GOLD classification (global
strategy for diagnosis management and prevention of
COPD) i.e.,, GOLD1 mild FVC<80%, GOLD 2 FVC 50
79%, GOLD3 FVC 30-49%, GOLD4 FVC<30%.5
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Acute exacerbation and subsequent hospitaliza-
tions are responsible for most of the health care
expenditure.? According to local study in Peshawar
majority of exacerbation is due to lack of vaccination
and poor compliance to medicine.? Treatment of acute
exacerbation involves bronchodilators, oxygen, ste-
roids and antibiotics,! Ipratropium and salbutamol
provide better bronchodilator effect than each of them
alone.! A study done regarding comparison of salbu-
tamol vs salbutamol and ipratropium, showed length
of stay of salbutamol alone was 10.5+4.7 and salbu-
tamol ipratropium combination was 11.8+4.4.6 Days of
nebulization for salbutamol vs salbutamol ipratropium
combination were 8.5+4 vs 8.2+3.6. Number of days for
improvement for salbutamol were 4.5+1.8 and for
combination were 4.8+2.4 days.® The rationale of this
study was regarding bronchodilators efficacy alone or
in combination in acute exacerbation of CORD. This
project was designed to evaluate the superior efficacy
of nebulized salbutamol and ipratropium combination
as compared to nebulized salbutamol alone. This will
help in providing evidence based treatment to patients
with acute exacerbations of CORD. In turn, this
measure will help achieve shorter stay in hospital and
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quicker patient disposal. The burden on hospital
would thus be reduced significantly.

METHODOLOGY

The quasi-experimental study was carried out in
Pak emirates military hospital department of medicine,
military hospital, Rawalpindi. Study was carried out
over a period of six months from May 2017 to
November 2017 which enrolled 300 cases divided into
two groups (gl and g2) 150 cases in each group using
non-probability, consecutive sampling technique with
level of significance assigned 5% and power of test 80%
with population mean gl being 10.5+4.7 6and popula-
tion mean of g2 being 11.844.4.6 Group 1 was
administered salbutamol alone and Group 2 was
administered salbutamol/ipratropium combination.?
Inclusion Criteria: All patients with acute exacer-
bation of COPD of both genders with age 50-80 years
of age and patients on no COPD medications or poor
compliance of medication were included.

Exclusion Criteria: Patients with isolated asthma or
patients with rhinitis or patients with h/o pulmonary
tuberculosis or pa-tients with any trauma to res-
piratory air way or patients with pneumothorax or
who did not com-prehend the technique of using peak
flow meter, were excluded.

This study was started after obtaining permission
from Ethics Review Committee of the hospital. and
approval of synopsis by RTMC. Patients with acute
exacerbation of COPD presenting to ER was assessed
for inclusion in this study based on the selection
criteria mentioned above. Clinical assessment and
treatment was started at the same time.?2 A quick
history was taken, focusing on the new symptoms,
their intensity and duration. Physical examination was
focused on recording vital signs, including pulse,
respiratory rate, cough, and sputum production and
using cardiac monitor and naked eye examination.
Initial treatment included nebulized bronchodilators,
supplemental low flow oxygen (via nasal cannulae),
hydrocortisone 200mg IV stat and ceftriaxone 1gm IV
stat after test dose).? For the use of nebulized bron-
chodilators, patients were allocated to two treatment
arms using Random Allocation Soft-ware Version 2.0.
Group A received nebulized salbutamol (5mg) alone,
whereas Group B received a combination of nebulized
salbutamol (5mg) and ipratropium bromide (0.5mg).
These nebulized drugs were administered thrice daily.
Improvement in Respiratory rate, cough and sputum
production was noted. Length of stay in hospital was
also noted.

Data were analyzed using SPSS version 22.
Quantitative variables like age, length of stay in hos-
pital, respiratory rate was described as MeanzSD. Fre-
quency and percentages were calculated for categorical
variables like gender. The mean changes for length of
stay amongst patients from both these groups were
compared using independent samples t-test. p-values
<0.05 was considered significant. Post-strati-fication
independent sample t-test was applied. The p- value
<0.05 was taken as significant.

RESULTS

A total of 300 patients (150 in each group) were
taken during the study period. Group A received
nebulized salbutamol (5mg) alone. Group B received a
combination of nebulized salbutamol (5mg) and
ipratropium bromide (0.5mg).

Table-I: Comparison of mean length of stay (Days) in
Hospital between Group-A and Group-B (n=300)

Group Mean S.D
Group-A

(Nebulized Salbutamol alone) 50 05
Group-B

(Combination of nebulized Salbutamol 43 0.6
and ipratropium)

t-value 10.203
p-value p<0.001

Table-II: Stratification for Gender (n=300)

Gender Crm Lenl\%[t:al(:f Stay in Hsoj;)ital . a;;; .
Male |- Gup st 06— °0
Female |-G T4 06— °0

Mean age of the patients was 66.4+6.4 and

65.7+6.8 in group-A and B, respectively. In group-A,
there were 136(90.7%) and in group B 134(89.3%) were
males while 14(9.3%) and 16(10.7%) were females in
group- A and B, respectively. Mean duration of disease
in group A was 5.2+2.4 and in group-B 6.0+1.6 years.

Table-III: Stratification for Duration of Disease (n=300)

Duration Length of Stay in Hospital p-
(Year) Group Mean S.D value
Group-A 5.01 0.52
15 Group-B 4.35 0.61 0.001
Group-A 5.00 0.53
6-12 Group-B 4.26 0.70 0.001

Comparison of mean length of stay (days) re-
vealed in hospital between nebulized salbutamol alone
(5.0£0.5) with combination of nebulized salbutamol
and ipratropium (4.3£0.6) with p-value <0.001.
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Stratification with regard to age, gender, duration of
disease and symptoms was also carried out.

Table-IV: Stratification for Purulent Sputum (n=300)

Purulent G Length of Stay in Hospital p-
Sputum Mean S.D value
Group-A 5.00 0.52
Yes 0.001
Group-B 4.30 0.66
Group-A 525 0.50
No 0.028
Group-B 4.00 0.70

Table-V: Stratification for Cough (n=300)
Length of Stay in Hospital p-

Cough Group Mean S.D value
o pemm e
A ] .

o em e

DISCUSSION

P 2 agonist have been usual mode of treatment for
patients with an acute exacerbation of chronic obstruc-
tive pulmonary disease (COPD) and admitted in the
respiratory unit as part of their management plan.
Ipratropium bromide though increase the cost of ma-
nagement but still widely used along with P2 agonist
to manage the COPD patients in acute phase. They
basically inhibit vagally mediated bronchomotor tone
as their mechanism of action and provide an additional
benefit to such patients as described by Saab et al. in
2020.7 Studies done bu Hunag et al. in 2019 and
Tashkin et al. in 2016 have suggested that long term
management plans should include ipratropium
bromide as it seems to provide long term benefit both
in cases of COPD.8° Hashmi et al. demonstrated same
effect of ipratropium in acute severe asthma.l® The
possible mechanism of action of ipratropium bromide
as published by Gosens et al. in 2018 suggest that it
may have more role to play in prolonging the
remission phase of airway disease instead to providing
immediate relief in acute phase of illness.!

Researchers and clinicians have been doing work
on this aspect of management of COPD as combination
drugs may provide relief but also prone individuals to
more side effects. Most of the studies suggest that
combination of ipratropium and salbutamol has no
added benefit in terms of efficacy when compared with
salbutamol alone. All the long term, short term, clinical
and laboratory parameters were more or less equal in
both the groups generating the results in favor of using
salbutamol alone instead of combination for the acute

phase of treatment. Research done on stable out-
patients in most part of the world has generated results
opposite to the ones generated for acute phase of
illness. Combination treatment has proven to be more
effective in prevention of relapse as compared to
salbutamol alone as described by Calzetta et al. in
2018, Zheng et al. in 2018 and Conolly et al. in 19871214
Improvement extent may not be very large but still
combination treatment is somewhat superior in stable
patients of COPD as published by Braun ef al. in 1989.15
Though ipratropium alone has not been used in
routine as primary management agent but some trials
have suggested that it alone is as effective as com-
bination or salbutamol alone.11” Though this was not
scope of our study but future studies may take up this
challenge.

O'Driscoll et al.'” did an interesting study back in
1989 and evaluated the patients one hour after the
treatment. They concluded that one hour benefit in
respiratory symptoms was equal in both the com-
bination group and salbutamol group so no short term
benefit of combination was elicited in their study.

An earlier study done by Rebuck et al.’8 revealed
that use of alone fenoterol or ipratropium bromide was
equally effective in producing the bronchodilator effect
in COPD patients after ninety minutes as that of
combining the agents. Our results were a bit different
as combination treatment emerged as superior ns
efficacious option in our analysis.

Studies which have end point in hours and assess
very short term benefit in respiratory symptoms
cannot be considered appropriate for devising long
term management plans as studies of Pratter et al.
published in 1988 and Taylor et al. in 1985.1920 Using
mean duration of hospital stay as one of the endpoints
in our study broadened the horizon and generated
results which could be incorporated in making local
guidelines.

Though we just looked for the efficacy and mean
hospital stay but anticholinergic properties of ipra-
tropium bromide may pose some adverse effects to the
patients and whenever option of combination treat-
ment is discussed, possibility of increased side effects
should not be ignored.

In present study, mean length of study in hospital
was significantly less in nebulized salbutamol alone
group when compared with combination of nebulized
salbutamol and ipratropium for acute exacerbation of
COPD (p<0.001). Study of Moayyedi et al.® generated
results which could be compared with that of ours.
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CONCLUSION

In conclusion, management of patients with com-
bination of ipratropium bromide and salbutamol appears
to be of more benefit in the treatment of acute
exacerbations of COPD and in terms of mean length of
hospital stay.
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