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Chapter 3 

Efficacy and safety of short-term bleach-digestion of sputum 

in case-finding for pulmonary tuberculosis in Ethiopia. 

International Journal of Tuberculosis and Lung Diseases 2003, 7(7):678-683 





EFFICACY AND SAFETY OF SHORT-TERM BLEACH-DICESTION OF SPUTUM IN CASE-FINDING FOR PULMONARY TUBERCULOSIS IN ETHIOPIA. 

Efficacy and safety of short-term bleach digestion of sputum 
in case-finding for pulmonary tuberculosis in Ethiopia 

M . A. Yassin,* ' L. E. Cuevas,* H. Gebrexabher, ' S. B. Squires 

«Tropical Child Health Group, Liverpool School of Tropical Medicine, Liverpool, UK; 'Southern Region Health Bureau, 
Awassa,«Armauer Hansen Research Institute, Addis Ababa, Ethiopia; i Department of Tropical Medicine, Liverpool 
School of Tropical Medicine, Liverpool, UK 

. S U M M A R Y 

BACKGROUND: In many settings, the diagnosis of pul
monary tuberculosis depends on sputum microscopy. 
However, this technique has low sensitivity. We studied 
the efficacy and safety of sputum digestion with bleach 
prior to Ziehl-Neelsen (ZN) staining. 
METHODS: Positive sputum smears were assessed for 
staining quality and viability of mycobacteria after vary
ing bleaching times. Two hundred smears were then pre
pared from the first, second and third sputum sample of 
tuberculosis suspects. Equal amounts of 5% bleach were 
added to the remaining first sputum and ZN smears 
were prepared. 

FINDINGS: Optimal quality and staining was achieved 
with 30-45 min of bleaching. No growth was observed 
from positive samples after 15 min. Bleached specimens 

had 26% (52/200) positivity compared to 17.5% (35/ 
200) of unbleached smears (P < 0.001). The bleached 
smears had 92.3% sensitivity, 93.4% specificity, 78.3% 
and 97.7% positive and negative predictive values, 
respectively, against a case definition. Ten patients failed 
to submit a second or third sputum. Six patients were 
positive on either the standard or bleach-digested smears, 
or both. 
INTERPRETATION: Bleach digestion is simple, cheap 
and kills mycobacteria. Its positivity rate is as good as 
three standard smears. This method has the potential to 
improve over-burdened services in developing countries. 
KEY WORDS: tuberculosis; diagnosis; bleach smears; 
safety; efficacy 

NINETY-FIVE PER CENT of cases of tuberculosis and 
9 8 % of avoidable TB deaths occur in developing coun
tries.''2 TB control programmes in most resource poor 
countries rely on smear microscopy for diagnosis of TB. 
International guidelines recommend that patients with 
clinical presentations suggestive of pulmonary TB 
should submit three sputum samples for direct smear 
preparation, appropriate staining and microscopy.' 
However, the sensitivity of direct smear microscopy is 
low (8.8%^16.6% in most African laboratories) com
pared with mycobacterial culture.4 Moreover, most 
patients submit sputum specimens as out-patients, and 
significant numbers of patients may not be able to sub
mit all recommended three samples.' Concentration of 
sputum with centrifugation after digestion with house
hold bleach (NaOCl) has been investigated in an 
attempt to improve sensitivity, with variable results.'-9 

The need for electricity and centrifuges limits the use of 
the centrifugation method in most resource-poor set
tings, but overnight sedimentation of sputum with 
bleach appears to be no better than centrifugation,1" 
and may lead to further delays in availability of results 
and requirements for patients to make repeated visits. 

Over-burdened smear microscopy services in devel
oping countries urgently need methodologies that are 
safe, simple and give rapid results. This study there
fore set out to assess the case-finding potential of 
short-term household bleach digestion of sputum 
samples prior to Ziehl-Neelsen (ZN) staining for 
diagnosis of pulmonary tuberculosis (PTB). We first 
assessed the optimum bleach (NaOCl) contact time 
for sputum digestion; we then went on to look at the 
first sputum specimens submitted and compare the 
smear positivity rate achieved after bleach digesrion 
with that obtained by standard direct smear micros
copy. Finally, we compared the smear positivity yield 
from bleach-digested first specimens against interna
tionally accepted case definitions for smear-positive TB 
that require two or more positive direct smears ." 1 2 

METHODS 

Throughout the study, microscopy scalings were made 
in accordance with the International Union Against 
Tuberculosis and Lung Disease (IUATLD)" and the 
American Thoracic Society (ATS)14 scales. Unless 
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otherwise stated, all grades are reported in the text 
according to the IUATLD scale. 

Phase one 

The first part of the study was based in the Armauer 
Hansen Research Institute (AHRI), Addis Ababa, 
Ethiopia, where mycobacterial culture facilities are 
well established. 

Sputum samples from eight patients, in which acid-
fast bacilli (AFB) were detected by standard direct 
ZN staining, were collected from the city's TB Centre. 
Equal amounts of a locally purchased 5% NaOCl 
(Chorra Chemical Manf. Ltd, Addis Ababa, Ethio
pia) were added to each flat-bottomed sputum con
tainer, shaken by hand for 20 sec, and placed at 45°C 
to allow sedimentation into the dependent corner of 
the container. One drop was transferred from the 
digested sediment using a 2-ml Pastette (Alpha Labo
ratory Ltd/LW4040 Addis Ababa, Ethiopia) onto a 
new glass slide at 15-min intervals up to 120 min. 
Slides were stained' and graded independently by two 
microscopists (MAY and HG). Where there was a dis
crepancy in grading, slides were re-examined by both 
readers together and a consensus grade was reached. 
The quality of the fields and the morphology of AFB 
were graded on a pre-determined scale from 6 (excel
lent) to 1 (no AFB). A positive standard ZN-stained 
slide was used as a reference. The time category scor
ing the highest grade was taken as the optimum 
bleach contact time and was used during the second 
phase of the study (Table 1). 

Thirty min after the addition of household bleach 
to sputum specimens, all the macroscopic changes 
were complete. The sputum samples became lighter 
and watery, except in cases of blood-stained sputum 
when the samples became dark and frothy. The result
ing bleach-digested ZN-stained smears were not eas
ily visible to the naked eye, and careful labelling of 
the slides was critical to identify the stained side. On 
microscopy, however, smears were easy to read with 
clear, debris-free background staining. A bleach con-

Table 1 Optimum bleach digestion time 

Sample 

1 
2 
3 
4 
5 
6 
7 
8 

Fota 

S. 'I: 

Indet. 
Indet 

+ 
• 

. . + + 
+ + + 
+ + + 

15 

3 
3* 
3 
4 
3 
3 
4 
4 

27 

30 

5 
4 
6 
6* 
6 
6 
6 
6 

45 

Digestion time (minutes) 

45 60 75 90 

4 3 3 3 
5 2* 3 3* 
6 4 3 3 
5 4 4 3 
5 3 4 4 
6 3 5* 4 
6 4 4 5* 
5 3 5 4 

42 26 31 29 

120 

7 

-: 
.3 
7 
3 
4 
4 
3 

24 

Scale for the clarity of the smear and for morphology of mycobacterium: 
* Scale after re-examination by the two readers 
Indet = indeterminate; 1 = nothing is seen; 2 = very poor; 3 = poor; 4 = 
good; 5 = very good; 6 = excellent. 

tact time of 30 min was sufficient for digestion of the 
sputum debris, leaving clearly stained bacilli intact. 
Therefore, 3 0 ^ 5 min was taken as the optimum 
bleach digestion time for the main study. 

Phase two 

The second phase of the study was conducted in 
Bushullo Major Health Centre (BMHC), Awassa, in 
the Southern Region of Ethiopia. BMHC is a mission
ary health centre, is relatively well equipped and 
locally known for the quality of its laboratory service, 
but mycobacterial culture facilities are not available. 
Sample size calculation was based on Kappa statistic 
to identify differences in the yield of smear positivity 
among test procedures with a power of 80%. 

Two hundred consecutive PTB suspects attending 
the centre for diagnosis were recruited between April 
and May 2000 and asked to submit sputum samples 
as recommended by the IUATLD' and the National 
TB/Leprosy Control Programme of Ethiopia.12 Each 
patient was given a sputum container to submit the 
first specimen at the time of the initial clinical consul
tation ('first on-spot' specimen). After submission of 
this specimen, a labelled container was issued and 
patients were instructed to bring a sample of the first 
sputum expectorated on the morning of the next 
working day ('overnight' specimen). When the over
night specimen was delivered to the laboratory a third 
container was issued to each patient with instructions 
to submit the final specimen on the spot ('second on-
spot' specimen). A record of whether sputum was col
lected from in- or out-patients was made. 

Sputum handling 

New twin-frosted labelled slides were used through
out the study. Standard, direct smears were prepared 
from 'first on-spot' specimens in accordance with 
routine laboratory practice, and an equal amount of 
5% NaOCl (the same batch as that used for the initial 
phase) was added to the remaining sputum specimen. 
The mixture was shaken by hand for 20 sec and left to 
stand for 30^5 min. A drop from the dependent part 
of the digested specimen was transferred using a 2 ml 
pastette onto a new slide, as described in the first 
phase of the study. All slides were left to air dry prior to 
staining by the ZN hot staining method.' The direct 
smears were examined and graded by the technician 
as part of routine laboratory practice. The bleach-
digested smears were examined and graded by one of 
the investigators (MAY). The two examiners read the 
slides independently and were blinded to each other's 
results. 

TB suspects who did not complete the submission 
of the recommended three samples were registered as 
defaulters. 

Treatment decisions were based on the results of 
standard smear microscopy of the three sputum sam
ples. In routine practice, a patient is considered smear-
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positive if at least two samples are smear-positive ( + , 
+ + or + + + ).12 

Quality control 

All smears prepared from 'first on-spot' specimens 
(both bleach-digested and direct) were retained. An 
arbitrary 10% of positive smears and 5% of negative 
smears were selected at random and re-examined by 
an experienced microscopy team at the Liverpool 
School of Tropical Medicine (LSTM). These micros-
copists were blinded to the initial results. 

Two slides in each of the following ATS categories 
(4 + , 3+, 1 + ), four slides of 2+ and 15 negative 
slides from both direct and bleach-digested smears 
were re-read independently. The quality control read
ings corroborated the initial results in all cases except 
one bleach-digested smear, where the initial grade 
was negative and the consensus of the team was that 
this was 1+ positive. 

Statistics 
Data were double-entered into Epi Info version 6.04 
(Centers for Disease Control and Prevention, Atlanta, 
GA). McNemar's x2 test was used for dichotomous 
data and kappa statistics was used to assess the agree
ment of tests.15 Ninety-five per cent confidence intervals 
(CI) were calculated for sensitivity, specificity and posi
tive and negative predictive values (PPV and NPV). 

Approval 

This study was approved by the Research Ethics 
Committee of the LSTM and by the Southern Region 
Health Bureau, Awassa, Ethiopia. 

RESULTS 

Smear positivity of 'first on-spot' specimens by-
standard and bleach-digested smear microscopy 
Bleach digestion enhanced the detection of smears 
which would be graded as 'scanty' by the IUATLD 
scale but '1 + ' by the ATS scale. For clarity, therefore, 
only an analysis of results using the ATS scale is pre
sented for this part of the study. Thirty-five (17.5%) 
of the 200 standard 'first on-spot' smears were graded 
as positive; 52 (26%) were positive after bleach diges
tion (x2 = 15, P < 0.001). The kappa test for agree
ment between the two tests was 0.75 with a standard 
error (SE) of 0.29 (Table 2). All smears that were pos
itive by the standard preparations were also positive 
after bleach digestion. 

Smear positivity of 'first on-spot' bleach-digested 
smears by standard case definitions for 
smear-positive pulmonary tuberculosis 
Ten patients failed to submit the requested second and/ 
or third sputum samples; six of them were positive by 
either the standard or bleach-digested first smear or 
both. Therefore, of the 10 suspects who did not corn-

Table 2 Smear positivity among the 'first on-spot' specimens 
by direct microscopy and after bleach digestion (ATS scale) 

Bleach-d 
smears 

Negative 
+ 
+ + 
+ + + 
+ + + + 

Total 

gested 
Negative 

148 
11 
5 
1 
0 

165 

Direct (standard) smears 

+ 
0 
0 
0 
0 
0 

0 

+ + 

0 
1 

11 
3 
1 

16 

+ + + 

0 
1 
2 
5 
0 

8 

+ 
0 
0 
3 
3 
5 

11 

Total 

148 
13 
21 
12 
6 

200 

X;test = 15, Pvalue < 0,001 
ATS = American Thoracic Society. 

plete the submission of three specimens, six were pos
itive by the first on-spot specimen. The remaining 190 
suspects delivered three specimens each (four smears) 
for analysis. 

The standard case definition (requiring at least two 
positive standard smears) yielded 39/190 (20.5%) 
positive patients and the bleach-digested 'first on-
spot' yielded 46/190 (24.2%). The bleach-digested 
'first on-spot' smear missed three cases (1.6%) that 
were positive by standard 'overnight' and 'second on-
spot' smears. The standard case definition missed 10 
cases (5.3%) that were positive by the bleach-
digested, 'first on-spot' smears. The difference in yield 
was not statistically significant (P > 0.09) (Table 3). 

The sensitivity (95%CI) of the bleach-digested, 
'first on-spot' smear, taking the case definition as the 
true positivity, was 92.3% (80.5-98%), a specificity of 
93.4% (88.5-96.6%), a PPV of 78.3% (64.7-88.4%) 
and a NPV of 97.7% (94.3-99.5%). The kappa was 
0.8 (SE = 0.26). The bleach-digested 'first on-spot' 
smear had the highest positivity rate (26%). Using the 
ATS scale, the bleach-digested 'fitst on-spot' smears 
resulted in an increase in a smear positivity rate of 
32.7% (17/52) compared to the yield from the direct 
smears of the same specimen, and a 15.2% (7/46) 
increase compared to the results of three direct smears. 

DISCUSSION 

Identifying smear-positive TB cases is a core compo
nent of TB control programmes. Smear microscopy 

Table 3 Smear positivity by bleach digestion compared with 
standard case definition (at least two positive direct ZN smears) 

Bleach-digested 
'first on-spot' 
ZN smear 

Positive 
Negative 

Total (%) 

Positive 
n (%) 

36 
3 

39 (20.5) 

X2 test = 2.77, P values = 0.096. 
ZN = Ziehl-Neelsen 

Case definition 

Negative 
n (%) 

10 
141 

151 (79.5) 

Total 
n (%) 

46 (24.2) 
144(75.8) 
190(100) 
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remains the method of choice for screening suspects 
and identifying the most infectious cases for treat
ment.16 The probability of detecting bacilli by direct 
microscopy increases with increasing density of bacilli; 
this probability appears to be in the neighborhood of 
6 0 % with 1000 bacilli and 9 5 % with 10 000 per ml 
of sputum.16 '1 For this reason, smear microscopy is a 
good test for identifying the most infectious cases; it is 
not, however, a sensitive test for TB diagnosis."* 
Improvement in the sensitivity of smear microscopy is 
important in resource-poor countries where other alter
native diagnostic procedures are not sustainable. Myco
bacterial culture in particular is regarded as the gold 
standard, but is too slow and cumbersome to be used in 
routine clinical practice in resource-poor settings. 

Digestion of sputum with an equal amount of 5% 
bleach for 30-45 min resulted in easy detection of 
bacilli against a clear background. However, as 
smears prepared from digested sputum were thin and 
not easily visible to the naked eye, extra care was 
required in labelling and staining the correct side of 
the slides. These complexities may result in greater 
inter-observer variation than standard direct micros
copy and further studies are required to assess its reli
ability in various settings. 

Handling sputum specimens poses a risk of infec
tion to health personnel. ,4-20 This risk is mostly asso
ciated with culture and drug susceptibility testing 
procedures. The use of bleach digestion may make 
laboratory workers feel safe from laboratory infec
tion even if direct smear preparation may not pose a 
great risk of infection. 

Using a scale with a sensitive threshold for smear 
positivity (ATS), Z N stains of the bleach digested 
'first on-spot' smears resulted in an increase in the 
smear positivity rate compared to the yield from the 
standard smears of the same specimen, and compared 
to the results of three standard smears. The majority 
of the gain (76%, 13/17) was from the group of 
patients excreting few bacilli (1 + ). Although the final 
result of this group could not be validated by culture, 
these cases are likely to be true TB cases in a country 
like Ethiopia, where the annual risk of infection is 
expected to be greater than 2%. 1 2 According to a 
study by Levy et al. in South Africa, only 6.7% (5/75) 
of specimens categorised as 'scanty-positive' by the 
IUATLD scale were deemed false-positive.21 

All of our 'first on-spot' direct smears positive on 
standard direct microscopy were also positive by the 
bleach method, which supports the validity of the 
bleach-digested smears. Furthermore, three of the 11 
suspects categorised as scanty by the bleach method 
but negative on the 'first on-spot' standard smear were 
subsequently identified as positive on the 'overnight' 
and 'second on-spot' standard smears. 

Although the sensitivity of a single bleach-digested 
smear against the standard case definition is high, it 
also missed three of the 39 suspects who fulfilled the 

case definition. Further studies should investigate 
whether this can be improved by using two or more 
bleached smears or a combination of bleach and stan
dard techniques. 

In our study, six smear-positive patients from the 
'first on-spot' specimens were lost through the pro
cess of submission of the recommended three sputum 
specimens. However, only five additional patients were 
identified by the overnight and third specimen. This 
suggests that there may be no additional gain of 
smear-positive cases from repeated sputum submis
sions over the detection rate achieved with a single, 
bleach-digested smear. 

In one study from Lilongwe, Malawi, 3 7 % of the 
patients who were suspected to have PTB were subse
quently lost to the system because they did not submit 
further specimens, failed to collect results or were not 
registered for treatment.5 The comparatively low 
defaulter rate of 5 % (10 patients) observed in our 
study could be attributed to the provision of results 
the day after submission of the 'first on-spot' speci
mens. In most government health institutions in Ethi
opia, greater delays in provision of results are the 
norm. Salaniponi et al. identified that almost all TB 
suspects who submitted sputum to the laboratory in 
Malawi received their smear results after a median 
length of 4 days.22 

The additional cost of household bleach digestion 
to current costs for smear microscopy is likely to be 
negligible. Five hundred ml, which is enough for 
digestion of 100 samples, costs the equivalent of 50 
UK pence in Ethiopia. 

Considering the multifaceted advantages of bleach 
digestion and the dropout rate due to submission of 
multiple sputum samples, a single bleach-digested 
smear from the 'first on-spot' sample may be an appro
priate approach for screening TB suspects in resource-
poor countries. Suspects found to have smear-positive 
PTB could start their anti-tuberculosis treatment 
within one hospital/health centre visit. From the 
patient's perspective, the additional costs of repeated 
health facility visits and lost time will be saved. 

Cutting down the number of specimens recom
mended for diagnosis of PTB to two or possibly to one 
could be a relief for laboratories, which are usually 
overburdened and run by a single technician. The labo
ratory technicians could take adequate time to examine 
each slide and it is possible that sensitivity could further 
be improved. The cost for laboratory consumables 
could also be reduced by more than half. This is espe
cially important in poor countries where laboratory 
supplies are frequently inadequate and inconsistent. 

We believe that TB programmes, especially in 
resource-poor countries, should consider assessing 
the use of a single bleach-digested smear, in their case-
finding activities. It may be that this approach is what 
is needed to make smear microscopy safe, simple and 
user-friendly to patients. 

46 



EFFICACY AND SAFETY OF SHORT-TERM BLEACH-DIGESTION OF SPUTUM IN CASE-FINDING FOR PULMONARY TUBERCULOSIS IN ETHIOPIA. 

Acknowledgements 

The authors would like to thank the Armauer Hansen Research 
Institute of Addis Ababa for their collaboration with the first part 
of the study, Southern Region Health Bureau and Bushulio Major 
Health Centre for their generous support during the study. We 
appreciate and thank the support of the laboratory staff of BMHC; 
Kenene Fuffa and his colleagues for their involvement during data 
collection. We would like to thank the LSTM laboratory team for 
support and voluntary re-reading of slides. 

We are grateful to Irish Aid Ethiopia and the DFID-funded 
EQUI-TB Knowledge Programme Writing Workshop, Liverpool— 
Nov 2001 for their sponsorship. 

References 

1 World Health Organization. The World Health Report 1998. 
Geneva: WHO, 1998. 

2 Harries A D, Maher D, eds. TB control policy package. In: TB/ 
HIV: a clinical manual. Geneva: WHO, 1996. 

3 Enarson D, Rieder H L, Arnadottir T, Trébucq A. Tuberculosis 
guides for high prevalence countries. 4th ed. Paris: IUATLD, 
1996. 

4 Aber V R, Allen B W, Mitchison D A, Ayuma P, Edwards E A, 
Keyes A B. Quality control in tuberculosis bacteriology. 1. 
Laboratory studies on isolated positive culture and the efficacy 
of direct smear examination. Tubercle 1980; 61: 123-133. 

5 Kemp J, Squire S B, Kyassulu I K, Salaniponi L. Is TB diagnosis 
a barrier to care? [Abstract] Trans Royal Soc Trop Med Hyg 
1996; 90: 472. 

6 Wilkison D, Sturm A W. Diagnosis of TB in resource poor set
ting: the value of sputum concentration. Trans Royal Soc Trop 
Med Hyg 1997; 91: 420-421. 

7 Habeenzu C, Lubasi D, Fleming A F. Improved sensitivity of 
direct microscopy for detection of acid-fast bacilli in sputum in 
developing countries. Trans Royal Soc Trop Med Hyg 1998; 
92:415-416. 

8 Angeby KAK, Alvarado-Galveez C, Pineda-Garcia L, Hoffner 
S E. Improved sputum microscopy for a more sensitive diagno
sis of pulmonary tuberculosis. Int J Tuberc Lung Dis 2000; 4: 
684-687. 

CONTEXTE:Le diagnostic de tuberculose pulmonaire 

repose sur 1'examen microscopique des expectorations. 

Toutefois, la sensibilité de cette technique est faible. 

Nous avons étudié I'efficacité et la sécurité de la diges

tion des expectorations au moven d'eau de Javel pré-

alablement a la coloration de Ziehl-Neelsen (ZN). 

METHODES : On a étudié les frottis d'expectoration posi-

tifs pour la qualité de la coloration et la viabilité des 

mycobactéries après diverses durées de traitement a Peau 

de Javel. Ensuite, 200 frottis ont été prepares a partir du 

premier, du deuxième et du troisième échantillon d'expec-

toration chez des patients suspects de tuberculose. Des 

quantités égales d'eau de Javel a 5% ont été ajoutées au 

reste de la première expectoration et des frottis ont été 

prepares pour Ie ZN. 

OBSERVATIONS: La qualité et la coloration optimales 

ont été obtenues avec un traitement a 1'eau de Javel de 30 

a 45 minutes. On n'a pas observe de croissance a partir 

9 Gebre N, Karisson U, Jonsson G, et al. Improved microscopi
cal diagnosis of PTB in developing Countries. Trans Royal Soc 
Trop Med Hyg 1995; 89: 191-193. 

10 Van Deun A, Maug A K, Cooreman E, et al. Bleach sedimenta
tion method for increased sensitivity of sputum smear micros
copy: does it work? Int J Tuberc Lung Dis 2000; 4: 371-376. 

11 Rieder H L, Chonde T M, Myking H, et al. The Public Health 
Service National Tuberculosis Reference Laboratory and the 
National Laboratory Network. Paris: IUATLD, 1998. 

12 Manual of National Tuberculosis and Leprosy Control Pro
gramme in Ethiopia. 1st ed. Addis Ababa: NTLCP, 1997. 

13 International Union Against Tuberculosis and Lung Disease. 
Technical guide for sputum examination for tuberculosis by di
rect smear microscopy. 3rd ed. Paris: IUATLD, 1978. 

14 American Thoracic Society. Diagnostic standards and classifi
cation of tuberculosis and other lung diseases. 14th ed. New 
York: American Thoracic Society, 1981. 

\5 Femstein A R. Clinical epidemiology: the architecture of clini
cal research. Toronto: Saunders, 1985: pp 184-186. 

16 Grange J M. The global burden of tuberculosis. In: Porter J D H, 
Grange J M, eds. Tuberculosis: an interdisciplinary perspec
tive. London: Imperial College Press, 1999. 

1 7 Toman K. How many bacilli are present in a sputum specimen 
found positive by smear microscopy? In: TB case-finding and 
chemotherapy: question and answers. Geneva: WHO, 1997. 

18 Rieder H L. Epidemiologic basis of tuberculosis control. Paris: 
IUATLD, 1999. 

19 Rattan A, Kishore K, Singh S, Jaber M, Xess I, Kumar R. 
Evaluation of a safe sputum processing method for detection 
of TB in developing countries. J Clin Pathol 1994; 47: 4 1 1 -
413. 

20 Reid D D. Incidence of TB among workers in medical labora
tory. BMJ 1957; 2: 10-14. 

21 Levy H, Feldman C, Sacho H, Van der Meulen H, Kalienbach 
J, Koornhof H. A re-evaluation of sputum microscopy and cul
ture in the diagnosis of pulmonary tuberculosis. Chest 1989; 
95: 1193-1197. 

22 Salaniponi F M L, Harries A D, Banda H T, et al. Care seeking 
behaviour and diagnostic processes in patients with smear-
positive pulmonary tuberculosis in Malawi. Int J Tuberc Lung 
Dis 2000; 4: 327-332. 

RÉS U M É 

des échantillons positifs après un traitement de 15 mi

nutes. Le taux de positivité dans les échantillons traites a 

1'eau de Javel a été de 26% (52/200) par comparaison a 

17,5% (35/200} dans les frottis non traites (P < 0,001). 

Par rapport a une definition de cas, la sensibilité des frot

tis traites a 1'eau de Javel a été de 92,3%, la spécificité de 

93,4% et les valeurs prédictives positive et negative 

respectivement de 78,3% et de 97,7%. Chez 10 patients, 

on n'a pas obtenu une deuxième ou une troisième expec

toration. Six d'entre eux étaient positifs soit sur les frot

tis standard, soit sur les frottis digérés a 1'eau de Javel, 

soit sur les deux. 

INTERPRETATION : La digestion a 1'eau de Javel est sim

ple, peu coüteuse et tue les mycobactéries. Son taux de 

positivité est aussi bon que celui de trois frottis standard. 

Cette methode a la potentialité d'améliorer des services 

surcharges dans les pays en développement. 
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CHAPTER 3 

MARCO DE REFERENCIA: El diagnóstico de la tuber
culosis pulmonar se basa en el examen microscópico de 
la expectoration. Sin embargo, esta técnica tiene una 
baja sensibilidad. Se estudió la eficatia y la seguridad de 
la digestion de la expectoration con cloro antes de la tin-
ción Ziehl-Neelsen (ZN). 

MÉTODO: Se estudiaron los frotis positivos de esputo 
para evaluar la calidad de la tinción y la viabilidad de las 
micobacterias después dc diversas duraciones de trata-
miento con cloro. Enseguida, se prepararon 200 frotis a 
partir de la primera, segunda y tercera muestra dc expec
toration de los sujetos sospechosos dc tuberculosis. Sc 
agregaron cantidades igualcs de cloro al 5% al resto de 
la primera expectoration y se prepararon frotis para la 
tinción ZN. 

RESULT ADOS : La calidad y la tinción óptimas se obtu-
vieron con tratamiento con cloro de 30 a 45 minutos. 

R E S U M E N 

No se observe crecimiento a partir de las muestras posi-
tivas después de un tratamiento de 15 minutos. Las 
muestras tratadas con cloro tuvieron un 26% de posti-
vidad (52/200), en comparación con 17,5% (35/200) en 
las no tratadas (P < 0,001). Las muestras tratadas tuvi
eron una sensibilidad de 9 2 , 3 % , una cspecificidad 
de 93,4% y valores predictivos positivo y negativo de 
78,3% y de 97,7%, respectivamentc. En 10 pacientes no 
sc obtuvo la segunda o la tercera muestra dc expecto
ration. Seis de ellos eran positivos ya sea al frotis cstan-
dar, al frotis tratado con cloro o a ambos. 
INTERPRETACIÓN : La digestion con cloro es simple, 
barata y mata las micobacterias. Su tasa de positividad 
es tan buena como la de tres frotis estandar. Este método 
tiene la potentialidad de mejorar los servicios sobrecar-
gados en los paises en desarrollo. 
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