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THE STEP OF DECOLOURISATION WITH ALCOHOL
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INTRODUCTION

There has been a lot of constraints for the availability of alcohol in Peripheral Health Institutions (PHIs) and

this is the reason often given for not doing the smear examination in the PHIs. In this study, 419 smears were

prepared in duplicate and one set was stained by the conventional Ziehl-Neelsen (ZN) procedure (A method). In

the other set, decolourisation with alcohol was omitted (B method). The analysis of the results show that 14.6% of

the positive smears picked up by the conventional ZN method was missed by B method where the step of

decolourisation with alcohol was omitted.

Direct sputum microscopy for acid fast bacilli is the most widely used, practicable and the cheapest method

to diagnose the cases of pulmonary tuberculosis.2,5,3,1 Microscopy is also a simpler and quicker procedure. Very

often sputum microscopy alone is considered sufficient for diagnosis when combined with clinical findings.6

In District Tuberculosis Programme (DTP), this is the recommended tool for diagnosing the cases of

tuberculosis from among the symptomatics reporting in the various PHIs. However, we find a lot of lacunae in

the procurement and supply of alcohol by the District Tuberculosis Officer. Often alcohol is not used while

doing ZN staining.

The present study was undertaken to evaluate the ability to pick up cases by ZN staining omitting the step

of decolourisation with alcohol.

MATERIALS AND METHOD

Sputum specimens were received for isolation of M.tuberculosis from the various ongoing studies of the

National Tuberculosis Institute, Bangalore. Duplicate smears were prepared from these specimens and labelled as

A & B along with the laboratory number. A set of slides, coded A, were stained by conventional ZN method, and

the other set of slides, coded B, were stained by avoiding the step of decolourisation with alcohol. These were given

to two independent laboratory technicians to scan each slide for a duration of five minutes and grade according to

DTP procedure.4 The laboratory technicians examined the slides without the knowledge of the staining

methodology.
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Table 2 shows that 14.6% of the smears are missed by B method which are confirmed by A method among

culture positives. However, 11.5% of the culture positive smears have been missed by both the methods.

Culture A method B method

result Positive Negative Total Positive Negative Total

Positive 114 16 130 96 34 130

Negative 8 263 271 6 265 271

Contaminated 9 9 18 6 12 18

Total 131 288 419 108 311 419

All the specimens were taken up for the isolation of M. tuberculosis by modified Petroff’s method on two

slopes of Lowenstein Jensen’s medium4. Positive cultures were classified as follows :

<20 : If  actual number of colonies were less than twenty,

+  : If 20-100 colonies were counted,

++  : If more than 100 colonies were seen,and

+++ : If  confluent growth was observed, t-Test was used for statistical evaluation.

RESULTS

Four hundred and nineteen sputum specimens were processed for isolation of M.tuberculosis and

examination of smears by A and B methods. Out of a total of 419 specimens, 130 (31%) were found to be

culture positive. Eighteen (4.3%) specimens got contaminated and the remaining 271 were found negative. A

method picked up 131 (31.3%) smear ‘positives among the total smears examined. B method picked up 108

(25.8%) positives by smear examination (Table 1).

Among the 130 culture positives, percentrage of positives confirmed by A method was 87.7% and B

method was 73.8%. From A method, underdiagnosis (missed cases) and overdiagnosis (false cases) were

12.3% and 2.9% respectively, whereas in B method, underdiagnosis (missed cases) and overdiagnosis (false

cases) were 26.2% and 2.2% respectively (Table 1).

TABLE  1

COMPARISON OF ZN STAINING METHODS A AND B WITH CULTURE
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TABLE 2

CORRELATION OF TWO STAINING METHODS AMONG THE

TOTAL CULTURE POSITIVE CASES

DISCUSSION

In the present study, it is found that 34 (26.2%) smears are missed by B method, when ZN staining is

done avoiding the step of decolourisation with alcohol.

In comparison with culture, 14.6% are missed by B method. A method confirms more culture posi-

tives (87.7%) when compared to B method (73.8%) which is statistically significant (t = 2.89). Overdiagnosis

is almost same in both the methods as seen in previous studies.6

No study has been reported earlier in which such high percentage of culture positives have been missed by

avoiding the step of decolourisation with alcohol. Decolourisition with alcohol is done to avoid false positives by

saprophytes which are only acid fast but not alcohol fast. However, in this study we found that a large number of

smears have been declared negative in the B method. It is possible that because the smears are rendered less clean

when alcohol is not used, the chances of obtaining a good contrast is less and hence these bacilli could have been

missed.

In this study duplicate smears were prepared from sputum specimens received from the ongoing studies of

the Institute. One set of smear was stained by the conventional ZN method (A method). In the other set, decolorisation

with alcohol was omitted (B method). Results show that 14.6% of the positive smears picked up by the former

method was missed by the latter method which is statistically significant. Hence, it appears that conventional ZN

staining is superior.
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A  method B method

Positive Negative Total

Positive 95 19 114

Negative 1 15 16

Total 96 34 130
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REPORTING OF BACTERIOLOGICAL RESULTS

SPUTUM

a. Direct smear examination

Neg = No bacilli Seen after examination of

Actual No. = One  to 10 bacilli smear for five minutes

+ = More than 10 bacilli

++ = Masses (plenty) of bacilli in several fields

b. Culture reporting

Actual No. =  If less than 20 colonies,.

+ = 20-100 colonies.

++ = More then 100 discrete colonies.

+++ = Confluent growth.
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