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Summary: 

Bronchodilator efficacy of salbutamol aerosol therapy delivered either by metered dose inhaler 

(MDI) or by jet nebulizer compared in 13 patients with stable chronic bronchial asthma. Peak 

expiratory flow (PEF), Forced expiratory volume in one second (FEV,), Forced vital capacity (FVC) 

were monitored before and after therapy for one hour. PEF increased from a baseline 194 L to 239 

Lat one hour afterjet nebulizer and increased from 194 L to 236 L after MDI therapy. FEV increased 

from a baseline mean of 0.83 L to 1.59Lat one hour after jet nebulizer therapy and increased from 

0.85 Lto 1.54 L after canister (MD) therapy. FVC also increased similarly after each form of therapy. 

The two types of aerosol therapy were equally effective and were without side effects. There was no 

significant difference of change in pulmonary function between two delivery methods. MDI therapy 
has the advantage over jet nebulizer therapy by being convenient and cheaper 

demonstrated that aerosol therapy from a 
nebulizer is more effective than from MDIS-8, The 

Introduction 

Aerosol bronchodilators are important therapy 
for patients with asthma. Aerosol therapy is well 

accepted by patients and physicians, because it 

is effective, it has a rapid onset of action, and it 

IS uSually free of side effects. Bronchodilator 

aerosol can be generated from a canister (MDI) 

or jet nebulizer. Although MDI are widely used by 
the out patients, physician and patients often 

resort to jet nebulizer for bronchodilator therapy 

twomodes of therapy have quite different doses 

of medication, duration of therapy and inhalation 

technique. 
The doses of medication for nebulizertherapy 

is usually extended over 5 to 20 minute with 

nebulizer, whereas it is less than a minute with 
MDI. With jet nebulizer the patient is usually 
asked to breath through open mouth with an 
occasional deep breath. With MDI the patient is 
asked to synchronize the actuation of canister 
and inhalation by mouth to inhale slowly and 

deeply and then to breath hold 
seconds before resuming normal respiration. 
This study was designed so that the duration of 
aerosal therapy was the same for the two modes 
of therapy in patients with asthma. 

in hospital and sometimes at home. Numerous 

Studies have demonstrated that bronchodilator 
eficacy is similar whether the aerosol is inhaled 
rom MDI or from nebulizer particularly in 

asthma-4 

for a few 

However in asthmatic patients with severe 

airtlow obstruction, some studies have 
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Materialis and Methods deeply over2 to 3 seconds starting from functional 

13 asthmatic patients in stable condition were residual capacity and followed by a 10 seconds 

studied. The diagnosis of asthma was on the breath hold before exhalation and resumption of 

basis of reversible airflow obstruction and of with normal respiration. After one minute interval a 

marked variation both of airflow obstruction and second puff was inhaled. The same process was 

of clinical symptoms in the absence of other lung applied 4 times daily. Pulmonary function was 

disease.The study was approved by the authority tested at 10,30 and 60 minute after inhalation. 

The higher of duplicate measurement of FEV, 

and FVC was selected for statistical analysis. 

and patients gave their written consent. 

The study comprised of two consecutive 4 

days period after assessment. Patients admitted Fishers exact probability test was applied andP 

in IDCH were included in the study. All patients value less than 0.05 was taken as significant. 

withhold bronchodilator therapy overnight. In the The patients were randomly allocated to one 

morning the baseline pulmonary functions was of the two treatment regimens, so that they 

inhaled either salbutamol nebulizer or salbutamol 

salbutamol 2.5 mg (2.5 ml) diluted to 4 ml with MDI from canister for the first 4 days. The next4 

0.9% saline solution administered from the days trial was with either of the two which was not 

tested. Then each patient was treated with 

nebulizer driven by an air compressor at aflow used in the first 4 days period. 

rate of 7L/minute". All patients used a face mask 
Results: 

and were instructed to breath tidally. Nebulization 

was cont1nued to the end of visible aerosol All patients verbally reported an improvement 
in their symptoms during the study period and 

was nebulized, the nebulizer unit was sharply attributed this to the nebulizer but analysis of the 

tapped occasionally so that the drops of solution visual analogue and symptoms scores for 

adhering to the wall of nebulizer would drip down breathlessness showed no significant difference 

to be nebulizer untill there was no aerosol between the nebulizer and MDI. The symptom 

generated. Each day such aerosol from nebulizerSCores for cough was similarly uninfluenced by 

either method. PEF was not correlated with 

production (13 to 15 minutes). While the solution 

was given 4 times. Pulmonary function was 

tested at 10,30 and 60 minutes after therapy. 

The higher of the duplicate measurement of 

FEV, and FVC was selected for statistical differentpulmonary functions before starting trial. 
analysis. Blood pressure and pulse rate were PEF was found to be 194t16.8 FEV, was 0.83t 

measured and side effects was questioned just 0.12 and FVC 1.20+0.15 respectively. 
before each pulmonary function test. The same 

procedure was applied for the first 4 days patients 10,30 &60 minutes following nebulizer and MDI. 
were demonstrated proper inhalation technique The changes in PEF on nebulized salbutamo! 
before entering the study. One puff (100 ugm) of 

visual analogue score for breathlessness. 
Table -1 Shows the mean value and range of 

Table-Il : Shows the mean value of PEF at 

and MDI was not statistically significant when 

compared (P value >0.05). 
aerosol, self actuated was inhaled slowly and 
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Table-

Pulmonary Functions Mean t SE Range 
Peak expiratory flow (PEF) 194+16.8 180-205 

Forced expiratory volume in one second (FEV1) 0.83t0.12 0.52-1.0 
Forced vital capacity (FVC) 1.20+0.15 0.85-1.30 

Shows the pulmonary function before starting trial. (n=13) 

Table-ll 

Time Nebulizer MDI P-value 

10 minutes 224t16.6 221+18.4 
>0.05 

30 minutes 245+19.9 241+20.0 

50 minutes 239+18.8 236+20.1 

Shows the meán value of PEF with nebulizer and MDI. (n = 13) 

Table-Ill shows the mean value of FEV1 at 
10,30 & 60 minutes interval with jet nebulizer 
versus MDI. The pretreatment FEV1 was 0.83 

After nebulizer FEV, increased to 1.43, 1.53, 
1.59 at 10.30 & 60 minute and with MDI it 

Table IV shows changes in FVC The 
pretreatment FVC was 1.02 Following nebulizer 
it increased to 1.51, 1.58 & 1.62 at 10,30 & 60 

minute interval. With MDI it increased to 1.49, 

1.55&1.60 with same interval. Though following 
nebulizer the FVC increased to MDI statistically 
it was not significant. None of the patient complaint 
of any side effects during the study. 

increased to 1.40 1.51 & 1.54 respectively. The 
bronchodilator response was remarkably similar 
With the two modes of therapy. There was no 

SIgnificant difference between two modes 

(P>0.05) Table-1V 

Table-ll Time Nebulizer MDI P-value 

Time Nebulizer MDI P-value 10 minutes 1.51 t0.12 1.49 t0.16 

10 minutes 1.43+0.18 1.40t0.15 
0.05 

30 minutes 1.58 10.13 1.55 t0.14 
>0.05 

30 minutes 1.530.16 1.50t0.18 60 minutes 1.62 +0.18 1.60 t0.19 
60 minutes 1.59+0.15 1.540.15 

Shows the mean value of FVC with nebulizer 
onows the mean value of FEV1 with nebulizer 
and MDI. (n = 13) 

and MDI. (n=13) 
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a more intensive form of respiratory therapy by 

the patient. This notion probably stems from the 

common practice of the use of jet nebulizer for 

patient who are hospitalized or in the emergency 

room. These potential benefits should be 

balanced against the facts that the jet nebulizer 

is not portable, it is more expensive to purchase 

the equipment and the medication and it requires 

meticulous cleaning daily. Nebulizer can be a 

source of nosocomial infection unless a cleaning 

procedure is strictly adhered to. On the other 

hand MDl is cheaper and only it requires proper 

technique of inhalation. There is no advantage of 

nebulizer over MDI when responses compared. 

Discussion: 

inspite of the relatively large dose that is 

dispensed in the usual jet nebulizer therapy, the 

dose actually nebulized during inspiration is small. 

The dose of salbutamol dispensed for routine jet 

nebulizer therapy is 2.5 mg is equivalent to 12 

puffs of metered dose aerosol from a canister. 

Less than 20% of the dose is nebulized during 

inspiration & only 10% of the nebulized dose is 

expected to enter the tracheobronchial tree to 

effect bronchodilatation. The largest source of 

the waste is the residual solution in nebulizer. 

The residual solution found in one study ranged 
0.9 ml to 1.2 ml and only 53-63% is nebulized. 

The second major source of waste is continuous The two forms of therapy are equally effective 

and usually without side effects. 
nebulization during expiration. Since the volume 

of residual solution should be relatively constant, 

increasing the volume of diluent should increase 

the fraction of solution nebulized. By use of T-

shaped piece in the air hose to the nebulizer and 

occluding the side arm intermittently during 

inspiration, one can eliminate the waste of aerosol 

during the expiration phase. 
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