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Introduction
Mycobacterium tuberculosis causes Tuberculosis, which 
is a worldwide problem especially in developing 
countries1. Tuberculosis remains as a major cause of 
morbidity and mortality globally2. Franco et. al. 
mentioned Mycobacterium tuberculosis as the leading 
cause of death than any other single microbial agent3. 
Approximately one-third of the world's population 
infected with this organism1. World Health Organization 
(WHO) declared TB as a Global Health Emergency in 
19934. 

In Bangladesh, TB remains a major public health 
problem and major cause of morbidity and mortality. 
The country ranks sixth in terms of burden of TB, 

having an estimated 300,000 new cases and 70,000 
deaths annually5. The WHO estimated that in 2005, 
there were approximately 576000 TB cases in the 
country. The number of new cases occurring in 2005 
was estimated at approximately 322000. Of these, 
approximately 145000 were infectious cases 
transmitting TB in the community. WHO further 
estimated that about 67000 TB patients, most of them 
were not registered, had died of tuberculosis in 20056,7. 

Diagnosis of tuberculosis depends on clinical history, 
detection of AFB, culture, tuberculin test, chest X-ray, 
serology, PCR and histological examination etc. The 
definitive diagnosis of tuberculosis is the demonstration 
of tubercle bacilli in clinical specimens. 

Abstract
Tuberculosis remains a major threat to world health. The main aim of this study was to improve the microscopic 
detection of AFB from sputum by Bleach sedimentation technique using household bleach. This was a cross 
sectional type of study conducted for a period of one year from July 2010 to June 2011 in the Department of 
Laboratory Services, Khwaja Yunus Ali Medical College Hospital (KYAMCH), Sirajgonj. A total of 115 
clinically suspected tuberculosis patients aged between 7-85 years were included in the study. Among them 35 
(30.4%) patients had TB positive by routine (Direct microscopy) method; whereas, by bleach concentration 
method 42 (36.5%) were found positive; diagnosing 07 additional patients. The rise of 16.7% in sputum 
positivity by bleach sedimentation microscopy over the direct smear microscopy was found to be statistically 
significant (p= <0.005). Paired samples t test analysis of sputum showed a significant correlation between this 
two methods (r=0.896, p <0.001). This study suggests that Bleach sedimentation method is better than direct 
conventional method. So it should be applied to all laboratories across the country because it is cheap early 
available and also safety to the laboratory staffs. 
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The microscopic examination of acid-fast bacilli (AFB) 
remains the main tool for diagnosis8,9. A large number of 
bacilli, 5,000 to 10,000 per ml of sputum are required to 
find smear positive for AFB10,11. In these countries, 
limited resources allow only direct microscopy as the 
available option for tuberculosis diagnosis12,13 recent 
years, interest is improving the direct smear microscopy 
technique in developing countries14,15. 

Digestion of sputum with sodium hypochlorite (NaOCL, 
5.025%) give the best recovery of AFB12 and 
concentration of bacilli by centrifugation of sputum 
increased the recovery rate of mycobacteria16. After 
treatment with NaOCl, it might be attributable to 
changes in surface properties of mycobacteria and for 
denaturing of sputum constituents leading to 
flocculation and subsequent increased sedimentation 
rate of mycobacteria17.

This study also reported that NaOCl not only increased 
the sensitivity of sputum but also acts as a potent 
disinfectant, thus eliminates the risk of transmitting 
infection especially in laboratories with inadequate safe 
standards17. Miorner et. al. demonstrated that the simple 
liquefaction and overnight sedimentation of sputum with 
sodium hypochlorite (NaOCl) would significantly 
augment smear sensitivity up to 70%15. 

Tuberculosis was the problem in the past, is the problem 
now, and will be further aggravated in the future if 
immediate attention is not paid. New diagnostic 
techniques are urgently needed to replace or facilitate 
microscopy, especially in low-income countries where 
the disease is endemic and the incidence is high. The 
present study was designed to analyse and compare the 
findings of Bleach treated sputum with direct 
conventional method. 

Materials and methods
A total of 115 patients were involved in this study. This 
was a cross sectional type study conducted for a period 
of one year from July 2010 to June 2011 in the 
Department of Laboratory Services, Khwaja Yunus Ali 
Medical College Hospital (KYAMCH), Enayetpur, 
Sirajgonj. After collection, the container labelled with 
the date and patient's profile. A correctly completed 
request form must accompany each specimen. Then the 
specimens were processed for routine examinations by 
Bleach (Sodium hypochlorite) sedimentation method [1-
2 ml sputum was taken to a screw-cap tube of 15-20 ml 

capacity > equal volume of sodium hypochlorite 
(household bleach, 5.25 %) solution added and mixed > 
left at room temperature for 10-15 minutes, shaked at 
intervals > added about 8 ml of distilled water and 
mixed > centrifugation at 3000 g for 15 minutes / left to 
sediment overnight > discarded the supernatant fluid 
and stained using Ziehl-Neelsen technique] and 
examined microscopically for acid-fast bacilli (AFB). 
Patient's age, sex, AFB and other findings were taken as 
variables. The data were analysed using software 
statistical program for social sciences (SPSS).

Results
The results of this study are shown below in the 
following tables and figures. Ages of the patients were 
between 7-85 years with mean age 36.71 and SD 15.83. 
As shown in Table 1

Table 1: Age distribution of the patients (n=115)
 

Among the 115 cases, 64 were male (55.65%) and 51 
(44.35%) are female shown in Figure 1.

Figure 1.  Pie diagram showing the sex distribution of 
study population.

Age in years No. of  subject Percentage (%)  Mean age  
(M ±SD)  

<20  16  13.9  
21 -30  34  29.6  

31 -40  20  17.4  

41 -50  21  18.3  

51 -60  15  13.0  

61 -70  5 4.3  

71 -80  3 2.6  

>80  1 .9  

 
  
  
 36.71 ± 15.83

 
 
 
 

No of subject

Male, 64, 
56%

Female, 51, 
44% Male

Female
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Table 2.  ESR values of the study cases (n=115)  

Table 3.  MT values of the study population (n=115)  

The findings showed that 35 (30.4%) cases were found 
TB positive on direct method, 42 (36.5%) cases TB 
positive by Bleach method which is shown in Figure 2.

Figure 2. Bar diagram showing number of TB cases.

Table 4.  Comparative study between Direct smear 
microscopy and Bleach sedimentation microscopy 
(n=115).

Common clinical features of the study population were 
mainly cough, low-grade evening rise of temperature, 
weight loss, lymph node swelling, haemoptysis etc. as 
shown in Figure 3.

Figure 3.  Bar diagram showing the clinical features.

Among the 115 study cases of the present study, 49 were 
poor (42.6%), 52 were from middle class family 
(45.2%) and 14 (12.2%) rich people as shown in Figure 
3. The study demonstrated that the incidence of 
tuberculosis was higher among the poor and middle 
class family.

Figure 4.  Pie diagram showing the social status of 
study population.

ESR  No. of subject Percentage  (%)  Mean ESR  
(M ±SD)  

<30  18  15.7  

31 -60  48  41.7  

61 -90  36  31.3  

91 -120  12  10.4  

>120  1 0.9  

57.09 ± 26.74

MT value  No. of subject Percentage (%)  Mean MT  
(M ±SD)  

< 5  3 2.6  

6-10  19  16.5  

11 -15  41  35.7  

16 -20  42  36.5  

21 -25  9 7.8  

> 25  1 0.9  

 14.62 ± 4.64

Percentage (%)

No. of Positive cases
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Microscopic findings revealed that maximum AFB 
positive patients 14 (33.33%) were found as (++) 
followed by (+) (28.57%), (+++) (19.05%) and (++++) 
(2.38%) by direct smear preparation. When using 
Bleach sedimentation technique, 21 (50.00%) sputum 
positive patients were detected as (++), 14 cases 
detected as (+++), 4 cases detected as (++++) and only 3 
sputum positive cases detected as (+) shown in Table 5.

Table 5.  Data of significance of AFB findings between 
bleach and direct method.

T-test for direct and bleach method:
T-test was done for sputum examination between Direct 
and Bleach method. For convenience of the calculation 
'+' was count as 1, '++' was count as 2, '+++' as 3 and 
'++++' as 4 and mean was calculated accordingly as 
shown in the below tables. 

Table 6 (a). Paired Samples Statistics

Table 6 (b). Paired Samples Correlations

Table 6 (c). Paired Samples Test: Differences between 
Direct and Bleach method.

This paired samples t test analysis indicates that for the 
115 subjects. The mean score on the bleach method 

(M=1.273) was significantly greater at the p <0.001 
level than mean score on the direct method. These 
results also indicates that a significant correlation exists 
between this two methods (r=0.896, p <0.001).

Discussion 
Despite all advances made in the treatment and 
management of tuberculosis, it continues to be a major 
public health problem in Bangladesh as well as in other 
developing countries. This study showed that Bleach 
sedimentation method is better than direct method. 07 
additional cases were found to be positive which were 
missed by direct microscopic method. Previous studies 
have shown that concentration and liquefaction of 
sputum significantly improves the sensitivity of direct 
microscopy12. In the study by Habeenzu et al, the use of 
NaOCl was found to increase the smear sensitivity from 
43.4% to 76.3% with the specificity of 100%14.

Saxena et al reported that sputum samples were studied 
by direct staining and after sodium hypochlorite 
treatment and centrifugation. Use of sodium 
hypochlorite method increased the number of positive 
samples from 52 to 9618. The purpose of the current 
study was to evaluate the performance and feasibility of 
tuberculosis diagnosis by sputum microscopy after 
bleach sedimentation, compared to conventional direct 
smear microscopy. We have compared microscopy of 
smear made directly from sputum with microscopy of 
sputum made after liquefaction and concentration of 
sputum with household bleach (5.25%, NaOCl).

In our study 35 (30.4%) patients were found to be TB 
positive by routine (Direct microscopy) method 
whereas, by bleach concentration method 42 (36.5%) 
were found positive; diagnosing 07 additional patients. 
The rise of 16.7% in sputum positivity by Bleach 
sedimentation microscopy over direct smear microscopy 
was found to be statistically significant (p= <0.005). 

T-test (paired samples t test) between Direct smear 
method and Bleach sedimentation method showed that 
the mean score on the bleach method (M=1.273) was 
significantly greater at the p <0.001 level than the direct 
method. These results also indicated a significant 
correlation between this two methods (r=0.896, p 
<0.001). The findings are almost similar with the above 
studies12,14,18. In the present study, the highest prevalence 
of tuberculosis was noticed among patients belonging to 
the age group of 20- 40 years. This finding of ours is 
almost similar to that reported by WHO regional office 
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Number of patient according to AFB positivity Method 

 (+)   (++)   (+++)   (++++)  

Total positive  

 Direct   12  

(28.57%)  

 14  

(33.33%)  

 08  

(19.05%)  

 01  

(2.38%)  

 35  

(83.33%)  

 Bleach   03  
(7.14 %)  

 21  
(50.00%)  

 14  
(33.33%)  

 04  
(9.52%)  

 42  
(100.0%)  

Mean
 

N
 

Std. 
Deviation  

Std. 
Error 
Mean  

Direct  .59 115 1.008 .094Pair 
Bleach .90 115 1.273 .119

  N  Correlation Sig.  

Pair Direct -Bleach  115  .896 < 0.001

Mean  Std. 
Deviation 

Std. Error 
Mean  

95% Confidence 
Interval of the 
Difference 

t df p  value

Lower Upper   
-.304 

 
.580  

 

.054 -.411  -.197  

 
-5.627 

 
114 

 
< 0.001  
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for South East Asia where most tuberculosis cases 
occured in the age group of 15-54 years. 
(http://www.searo.who.int/en/Section10/Section2097/ 
Section 2100_10639.htm). However, our finding differs 
from a study conducted by Zaman et al  in our country 
on the prevalence of smear-positive tuberculosis in 
persons aged =15 years; where prevalence of TB was 
found to be highest in the 55-64 years age group 
(201/100 000) and lowest in 15-24 years age group 
(43·0/100 000)19.

The results of sex-wise incidence of tuberculosis of our 
study showed that out of the 115 subjects; 64 (55.65%) 
were male and 51 (44.35%) were female. The 
prevalence of tuberculosis therefore, was higher among 
males than the females i.e. males are more sufferer of 
tuberculosis than females. This finding of ours agree in 
good agreement with the findings of Zaman et al who 
worked on the prevalence of sputum smear-positive 
tuberculosis in Matlab, a rural area in Bangladesh. In 
their study, they reported that population-based rate of 
smear-positive TB was almost six times higher in males 
than females19.

Another study in Bangladesh conducted by Salim 
(2004) also reported about three times higher sputum-
positive cases in males compared to females (35.4 vs. 12 
. 3/100 000)20. The male predominance for persistent 
cough and for AFB-positive sputum is consistent with 
data from other countries and could reflect occupational, 
behavioral or immunological contributions to risk21,22,23. 
These studies are quite similar to our findings. The 
normal Erythrocyte Sedimentation Rate (ESR or Sed-
Rate) for male is 1 - 13 mm/hr and for Female 1 - 20 
mm/hr. In tuberculosis very high ESR levels (up to 
100+mm/h or higher) are noticed ESR values of the 
Tuberculosis positive patients of the study subjects were 
also found to be elevated than the normal values and it 
ranged between 06-140 mm in 1st hour and the mean 
ESR being 57.09.

Chowdhary et al in their epldemiologlcal investigation 
of pulmonary tuberculosis reported that people 
belonging to the lower socio-economic group were the 
worst sufferers24. Similarly Tiwari et al in Mali Village 
(Lucknow, India) found that those belonging to social 
lower middle class, poor and very poor class suffered 
maximum from tuberculosis25. Our study also showed 
almost similar findings, as here tuberculosis was higher 
among the poor and middle class. 

Figure 5.  Ziehl-Neelsen Stain showing red-staining 
AFB (Oil immersion field). 

Conclusion 
This study suggests that digestion and liquefaction of 
sputum with bleach and concentration by centrifugation/ 
left to overnight increases more diagnostic accuracy 
than direct conventional method. Sodium hypochlorite 
(bleach) is also easily available, cheaper and it kills 
Mycobacterium tuberculosis, making the handling of 
specimens safer for the laboratory staffs. This method is 
simple and can be used in all diagnostic laboratories 
across the country.
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