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ABSTRACT 
 
The aim this study was to evaluate Sputum induction with Saline 0.9% and Salbutamol nebules in comparison with 
spontaneous sputum in the diagnosis of sputum smear negative, X-ray positive pulmonary tuberculosis. The design used 
in this study was Experimental Quasy, time series before and after design to all patients hospitalized with sputum smear 
negative, X-ray positive pulmonary tuberculosis during periode 3 months in the Department of Pulmonology, Dr 
Soetomo Hospital. In all, a total of the 29 patients were enrolled in the study, of these 2 patients exclude for reasons: 1 
drop out and 1 dead et caused asphyxia. They are divided in 2 groups at random with system randomized permuted 
block use random statistic table. Each patient undergoing sputum smear examination and compared between 
spontaneous sputum by education effective cough and chest physiotherapy with sputum induction  by Saline 0.9 %  and 
by Salbutamol nebulas. Among Saline 0.9 %  induction and Salbutamol induction performed wash out for 48 hours. 
Before and after sputum induction  performed  PEFR examination has been done and compared the result of it. During 
induction with Salbutamol nebules is performed heart rate and oxygen saturation monitoring by Oxymetri. There is 
significant difference PEFR before and after Saline 0.9 % induction and Salbutamol nebules induction ( p= 0,000 and 
p= 0,000 each for Saline 0.9 % and Salbutamol nebules respectively. The results of induction Saline0.9% and 
Salbutamol nebules in compared with spontaneous sputum there is no significant difference ( p= 1,000 and p= 0,317, 
each for Saline 0.9 % and Salbutamol nebules respectively ). In conclusion, there is no increase significant between 
spontaneous sputum by effective cough education and chest physiotherapy with induction Saline 0.9% and Salbutamol 
nebules to patients of pulmonary tuberculosis with sputum smear negative and X-ray positive. Effective cough 
education and chest physiotherapy can be obtained proper sputum. 
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INTRODUCTION 
 
Tuberculosis is still a world problem, both the 
Morbidity and Mortality and become global threats. The 
disease is mostly found in the productive age (15-50 
years). WHO estimates there are 8 million new cases 
and 2 million deaths due to TB every year (Blanc et al 
2003). According to this global health organization, in 
1996, Indonesia ranks third in the number of TB 
sufferers in the world after India and China with an 
estimated number of consecutive patients as much as 
1761 .000, 1.45 million and 557.000.32 While the 
Household Health Survey (SKRT) in 1995 by 
Indonesian’s Ministry of Health show that TB disease is 
the third cause of death after cardiovascular disease and 
respiratory disease in all age groups, and number one 

from group infectious diseases. Figures for the growth 
of pulmonary tuberculosis in Indonesia amounted to 8 
per 10 000 population per year. This amount is expected 
to continue meningkat (Depkes RI, 2002) 
 
TB diagnosis in the TB reduction program was made 
through direct sputum examination and adequate 
sputum is important but for people that can not be 
issued a sputum or just slightly out sputum is a problem 
in TB pulmonary diagnosis (Brodie & Schluger 2005) 
  
One of the efforts used to obtain an adequate sputum 
was by induction with Saline through the effects of 
increased airway lining fluid, which can increase 
mucosal permeability and induce bronchial mucous by 
glands submucosal secretion (Paggiaro et al 2002). In 
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2001, Yazdani et al. perform sputum induction by 
giving oral salbutamol in subjects with symptomatic 
pulmonary TB and get a 86% (255 of 289 subjects) 
positive of AFB (Yazdani et al 2002) 
 
Lafortuna & Fazio in research on chronic bronchitis 
patients and healthy individuals who were given 
salbutamol nebules and get an average increase in 
clearance is significant compared to controls who 
received placebo (Lafortuna & Fazio 1984) But not yet 
known whether giving through nebules salbutamol can 
induce sputum and give better results than the 
specimens from sputum spontaneously and through 
saline induction. 
 
 
MATERIALS AND METHODS 
 
This research design is the Design Control Group 
Pretest. All patients who meet the full study is taught 
how to cough effectively to facilitate the discharge of 
phlegm. After doing chest physiotherapy, the patient 
asked to cough up sputum into a sterile pot that has been 
provided for the inspection of AFB (AFB sputum 
spontaneously 1). Prior to sputum induction measured 
PEFR three times as much and taken the best results. 
Sputum induction was done by nebulization 
physiological saline solution 0.9% for 15-25, then 
performed chest physiotherapy and patient asked to 
cough up sputum into a sterile pot that has been 
provided for the inspection of AFB (AFB sputum 
induction saline 0.9%). Completed induction PEFR 
measurements were taken three times and the best 
results, subsequently washed out for 48 hours. 
 
Performed beginning with chest physiotherapy, the 
same patient asked to cough up sputum into a sterile pot 
that has been provided for the inspection of AFB (AFB 
sputum 2). Having done as much as three times PEFR 
measurements and taken the best results, sputum 
induction was done by salbutamol nebulization with a 
dose of 1 mg over 15-25 minutes, then the patient asked 
to cough up sputum into a sterile pot that has been 
provided for inspection AFB (AFB sputum induction 
salbutamol), PEFR measurements were then performed 
three times and taken the best results. Nebulization 
performed using ultra-sonic nebulizer Comfort II, the 
speed 0,25-0.75 ml / min. 
 
The population was divided into two groups: group A 
given treatment as above, and group B point d and f is 
done in reverse. Election randomized group with a 
randomized permuted block system using random 
numbers table. The statistical analysis used was signet 
Wilcoxon rank test to test differences in sputum smear 
results before and after treatment, and Mann Whitney 

test (Wilcoxon rank sum test) to test the results of 
sputum smear sputum induction Nebulization way 
saline solution 0.9% with salbutamol Nebulization. 
Signet Wilcoxon rank test used to test semikwantitatif 
ordinal scale data, two observations in one sample, 
while Mann Whitney test for ordinal scale semi-
quantitative test data, inter-sample (2) independent. 
 
 
RESULTS 
 
There were no significant differences in gender 
distribution, age, and Relative Body Weight (RBW) in 
group A and group B. Most patients in the age group 
25-34 years to reach nine people (33.3%), this results in 
accordance with the WHO report states that 75% of TB 
patients in developing countries about the productive 
ages of 15-50 years (Depkes RI 2002). Complaints and 
clinical symptoms found were: cough (85.2%), came 
out of sputum (74.1%), fever (66.7%), decreased 
appetite and weight loss (96.3%), night sweat (88.9%), 
breathlessness and chest pain (29.7%). Complaints are 
usually found in patients with pulmonary tuberculosis 
(Garay 2004). 
 
Results of laboratory examination complete blood 
between the two groups did not differ significantly in 
levels of hemoglobin, leukocyte, erythrocyte 
sedimentation rate of blood and platelets. Platelet count 
in patients with pulmonary TB can vary, thrombocytosis 
in pulmonary tuberculosis patients because of acute 
phase reaction (Oyer & Schlosberg, 1999). Increased 
rate of blood crept in both groups because of the 
inflammatory process. In patients with pulmonary TB 
are usually increasing (Garay 2004). Accompanying 
diseases on the subject of most research is pleura 
effusion (55.6%) while the second is diabetes mellitus 
(7.4%). 
 
Photo piston which are based on the extent of lesions in 
both groups according to the American Thoracic 
Society is currently at least 12 patients and 15 patients, 
the lesions are not widely available. Clinical diagnosis 
of pulmonary tuberculosis based on complaints, clinical 
symptoms, laboratory and photos piston.  
 
Inspection PEFR before and after induction was done to 
see whether there is airway obstruction during sputum 
induction. In this study, PEFR measurements therefore 
easier, practical, and faster than the use of measuring 
instruments FEV1. Sputum induction should be 
discontinued if there is a complaint or a decrease in 
shortness of FEV 1 or PEFR ≥ 20%. 
  
During this study, there were no shortness of breath in 
both the Saline or Salbutamol. PEFR increased 
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significantly after induction induction Saline 0.9% and 
salbutamol. Increased PEFR between induction Saline 
0.9% with salbutamol nebules didapatkaan induction a 
significant difference where the increase in PEFR in the 
induction of salbutamol greater than the induction 
Saline 0.9%, due to the existence bronkodilatasi effects 
of salbutamol. 
  
In granting a nebulizer salbutamol should be considered 
signs of adverse effect, Heart rate and rhythm apex beat 
regularly and saturation monitoring oxygen (Rowley et 
al 1996). In this study, during induction with salbutamol 
nebules found no significant difference in heart rate at 
the beginning and end of induction in both groups . 
Oxygen saturation during induction with salbutamol 
was not significant difference (table 9.10). Leigh 
(1994): Oxygen saturation change in sputum induction 
never exceeds 4% (Leigh et al 1994) 

Expectorated sputum has a sensitivity range of between 
34-80%, the sensitivity tends to increase in patients with 
cavities, and lowest in patients who cough is weak and 
has not advanced disease (Brodie 2005). Based on the 
extent of piston images showed lesions in 12 patients 
with minimal lesions (44.4%) and 15 patients with 
lesions of moderate (55.6%), lesion area and the cavity 
can not be found in both groups of subjects. 
 
The average duration to obtain adequate sputum 
specimens for smear examination is 18 minutes (group 
A) and 17 minutes (group B) for Saline 0.9%, 15 
minutes (group A) and 16 minutes (group B) for 
salbutamol nebules . Between the two groups showed 
no significant. Sputum were successfully induced either 
by Saline 0.9% or salbutamol nebules. 
 

 
The results of sputum smear examination 

 
 

Table 1. Comparisons between two groups of sputum smear 
 

BTA examination 
Group 

                                   
            Sputum 

Negative  
(%) 

+1 Positive 
(%) 

∑ 

Spontaneous I 10(83.3) 2(16.7) 12 
Induced by Saline 0.9 % 10(83.3) 2(16.7) 12 
Spontaneous II 11(91.7) 1(8.3) 12 

                    
     A 

Induced by Salbutamol 11(91.7) 1(8.3) 12 
Spontaneous I 15(100) 0(0) 15 
Induced by Salbutamol 14(93.3) 1(6.7) 15 
Spontaneous II 15(100) 0(0) 15 

 
     B   
 
 
 

Induced by Saline 0.9 % 15(100) 0(0) 15 

 
Table 2. Comparison of spontaneous and induced sputum AFB 

 
AFB examination                                                                  

Way the sputum taken Negativ 
( %) 

+1 Positive (%) 
             
∑ 

Spontaneous I 25( 92.6) 2(16.7) 27 
Spontaneous II 26(96.3) 1(3.7) 27 
                  ∑ Spontaneous sputum 51(94.4) 3(5.6) 54 
Induced by Saline 0.9 % I 10(83.3) 2(16.7) 12 
Induced by Saline 0.9 % II 15(100) 0(0) 15 
                  ∑ Sputum induced by Saline  0.9 % 25(92.6) 2(7.4) 27 
Induced Salbutamol  I 11(91.7) 1(8.3) 12 
Induced Salbutamol  II 14(93.3) 1(6.7) 15 
                  ∑ Sputum induced by Salbutamol 25(92.6) 2(7.4) 27 
                                     ∑  Sputum induced 50(92.6) 4(7.4) 54 
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Comparison of sputum smear before induction 
 
With the Wilcoxon Signed Ranks test statistic test 
showed no significant difference between spontaneous 
sputum smear AFB I and II of spontaneous sputum (p = 
0.564), from 27 sputum smear examination showed two 
positive sputum AFB smear examination of sputum 
spontaneously at first and a positive sputum smear 
spontaneous sputum smear examination II, but this 
difference was not significant. 
 
Comparison of sputum smear before and after 
induction 
 
Signet Wilcoxon statistical test Rank test did not 
showed significant difference between spontaneous 
sputum smear AFB sputum induction I and Saline 0.9% 
(p = 1.00). 
  
Signet Wilcoxon statistical test Rank test did not 
showed significant difference between spontaneous 
sputum smear AFB sputum induction II and salbutamol 
(p = 1.00). 
  
Signet Wilcoxon statistical test Rank test did not 
showed significant difference between spontaneous 
sputum smear AFB sputum induction I and salbutamol 
(p = 0.317). 
 
Signet Wilcoxon statistical test Rank test did not 
showed significant difference between spontaneous 
sputum smear and AFB sputum induction Second Saline 
0.9% (p = 1.00). 
 
Comparison of sputum smear after induction Saline 
0.9% vs salbutamol 
  
With a statistical test Mann Whitney test in both groups 
showed no significant difference in positivity. 
 
 
DISCUSSION 
 
On sputum smear examination in group A showed 
spontaneous sputum smear positive samples of I 2 (1 +) 
and AFB 2 Induction Saline 0.9% positive samples (1 
+), spontaneous BTA II, the first positive sample (1 +) 
and induction of salbutamol nebules one positive 
sample (1 +). In treatment group B, a positive sputum 
smear (1 +), only one sample was found in AFB sputum 
induction salbutamol nebules being spontaneous I, II 
and spontaneous sputum sputum induction results Saline 
0.9%, all negative. There were no significant difference 
between spontaneous sputum smear examination results 
with the educational effective cough and chest 
physiotherapy with results of sputum smear examination 

results of induction Saline 0.9%, p = 1 (p ≤ 0.05), in 
treatment group A and group B and between the results 
with spontaneous sputum smear and chest 
physiotherapy education with AFB sputum induction 
results salbutamol nebules p = 1 (p ≤ 0.05) in group A 
and p = 0.317 (p ≤ 0.05) in group B. 
  
From all the results of sputum smear examination 
spontaneous and induced sputum samples obtained 7 
(6.48%) are positive which consists of two spontaneous 
sputum samples I and two samples of sputum induction 
saline 0.9%, one sample II and a sample of spontaneous 
sputum induction salbutamol (group A) and a sample 
induction of salbutamol (group B) were 101 samples 
(93.52%) negative (Fig. 11). In most of the negative 
results are false negative possibilities, since 
microscopically to obtain the necessary 10 000 
Mycobacterium tuberculosis Mycobacterium each 
milliliter of sputum, in contrast to the culture 
examination takes only 10 -100 Mycobacterium each 
milliliter sputum (Kent & Kubica 1985). In this study, 
no complications occurred bronchospasm or coughing 
up blood during or after induction, either by induction 
Saline 0.9%, or by induction of salbutamol nebules. 
 
The limitation of this study were (1) results of sputum 
induction in this study was not done homogenization 
and concentration (centrifuge) before sputum smear was 
made; (2) the result of spontaneous or induced sputum 
in this study was not done culture examination. 
 
 
CONCLUSIONS 
 
From the results of this study did not obtain a significant 
increase in sensitivity between spontaneous sputum 
AFB smear examination with chest physiotherapy 
education and induction saline 0.9% and salbutamol 
nebules induction in pulmonary tuberculosis patients 
with smear negative and positive radiological picture in 
the living room and male lung lung women. By 
educating how effective cough and chest physiotherapy 
can be obtained by proper sputum examined.  
 
Sputum induction with 0.9% saline and salbutamol 
nebules does not cause bronchospasm or coughing up 
blood complications during and after induction. 
Induction procedures should be interpreted correctly so 
that the spread of executor can be prevented.  
Negative results of sputum smear examination can be a 
spontaneous or induced false negative culture 
examination that is required to increase the sensitivity of 
the results of the examination.  Induction of sputum is 
an alternative way that is easy, safe and cheap and can 
be accepted by patients. 
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Educate how effective cough and chest physiotherapy 
on sputum of patients will be checked to be done to get 
a proper sputum examined. Sputum induction can be 
performed on patients who had difficulty of expectorate 
the sputum. 
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