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Introduction

Tuberculosis remains a major public health 
problem with approximately one-third of the 
world’s population infected.1 Tuberculosis can 
potentially involve any system or organ of the 
body, while pulmonary tuberculosis has its most 
common presentation.2 When associated with HIV, 
Tuberculosis is one of the leading causes of death.3

In spite of numerous diagnostic methods, the 
early diagnosis of active tuberculosis still depends 
on the presence of Acid fast bacilli(AFB) in stained 
smears. The speci city of AFB microscopy is high 

but sensitivity varies.4 Therefore, there is a need 
to improve the sensitivity of smear microscopy. 
The inclusion of concentration method enhances 
the sensitivity of the direct smear method.5

Observation of Mycobacterium tuberculosis by 
 uorescent staining has been reported to have 
greater sensitivity than light microscopy due to 
larger  eld of view and the better contrast.6

Culture on LJ (Lowenstein Jensen) medium, 
though sensitive, takes 4-8 weeks and should be 
followed by identi cation tests such as niacin test.7

In addition, culture may give false-positive result in 
10-20% of cases.8 So, the most promising diagnostic 
modality to address this problem is Polymerase 
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Abstract

Introduction: Tuberculosis remains one of the deadliest diseases in the world. The traditional bacterial diagnostic 
methods are either slow or their sensitivity is very low. So, there is a need for rapid accurate diagnostic test like 
PCR (Polymerase Chain Reaction). Materials and Methods: 100 sputum samples were collected from 50 clinically 
suspected cases of Pulmonary Tuberculosis as per RNTCP guidelines. Each sputum sample was subjected to ZN 
(Ziehl-Neelsen) staining, fluorescent staining and PCR. The sputum sample found to be negative by direct smear 
was then subjected to concentration technique by NALC-NaOH (N-acetyl-L-cysteine-sodium hydroxide) method 
and staining methods were repeated. Results: Out of 100 sputum samples examined, 44 (44%) were positive and 56 
(56%) were negative by ZN staining. 52 (52%) were positive and 48 (48%) were negative by fluorescent staining and 
76(76%) samples were positive by PCR. Conclusion: The rapidity and more positivity rate in PCR for the diagnosis 
of Tuberculosis,encourages the routine use of this in clinical practices.
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Chain Reaction (PCR). The major bene ts of this 
rapid diagnostic test are improved patient care and 
reduced medical cost.9

Materials and Methods

The material for the study includes 100 sputum 
samples (spot & early morning samples) collected 
from 50 clinically suspected cases of pulmonary 
TB attending medicine, TB & chest medicine 
department at Chigteri hospital, Davangere.The 
Institutional ethical committee clearance was taken. 

Any patient with cough lasting over 2 weeks 
along with sputum production and weight loss was 
suspected as a case of Pulmonary TB.10 The patients 
were instructed to submit sputum samples in a 
clean, sterile, leak-proof, wide-mouth containers. 
One spot and one early morning sputum samples 
were collected from every case. Thin, clear saliva 
or nasopharyngeal discharge was rejected.
Specimen were collected,transported & processed 
immediately in the laboratory. If a delay was 
unavoidable, the specimen was refrigerated till 
further processing.

The following investigations were done

Microscopy

RNTCP (Revised National Tuberculosis Control 
Programme) guidelines were followed for smear 
preparation.10 Two smears were prepared from 
every sputum samples and subjected to ZN (Ziehl-
Neelsen) staining11 and Fluorescent staining (using 
Auramine O).12

Tubercle bacilli look like red colored  ne rods, 
straight or slightly curved, more or less granular 
standing out clearly against the blue background 
in ZN stained smears (Fig. 1). Tubercle bacilli 
emitting a bright yellow  uorescence against a dark 
background were seen in  uorescent staining (Fig. 
2). A minimum of 100  elds were examined before 
reporting as negative. Sputum samples showing 
negative result by direct smear examination were 
subjected to concentration technique by NALC-
NaOH (N-acetyl-L-cysteine sodium hydroxide) 
method13 and once again subjected to ZN staining 
and  uorescent staining and the same pellet was 
used for PCR.

Polymerase chain reaction

This includes three steps

a) DNA extraction done by column 

method(NucleoSpin Tissue kit)

b) DNA Ampli cation

c) Identi cation of ampli ed products by gel 

electrophoresis

Amplicon information

MTB ACE detection Size in agarose gel (bp)

Internal control band 720

MTB band 360

Interpretation of results (Fig. 3)

Internal 
Control

Target Interpretation

Case 1 + + Specimen was positive for MTB 
(Mycobacterium tuberculosis)

Case 2 + - Specimen was a presumptive 
negative for MTB

Case 3 - + Specimen was a presumptive 
positive The results were 

confirmed by retesting

Case 4 - - Inhibitory specimen
Test was repeated

Results

50 patients were enrolled in the study, 33(66%) 

were males and 17(34%) were females. Majority of 

the patients were in the age group between 51-60 

years.

Of 100 sputum samples collected from50 patients, 

44(44%) samples were positive and 56(56%) were 

negative by ZN staining. 52(52%) were positive 

and 48(48%) were negative by  uorescent staining. 

76(76%) samples were positive by PCR and 24(24%) 

were negative (Table I).

Out of 52 smear positives, all 52 (52%) were 

positive by  uorescent staining and only44 (44%) 

were positive by ZN staining. That is 8 (8%) were 

positive by  uorescent staining but negative by ZN 

staining (Table II).

Out of 50 morning samples examined by ZN 

staining,23(23%) were positive and 27 (27%) were 

negative and of the 50 spot samples,21(21%) were 

positive and 29(29%) were negative. Two smears 

were positive from morning sample but negative 

by spot sample (Table III).

There was no difference in the result between 

morning and spot sample by  uorescent staining.
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Table I: Findings of ZN Staining, Fluorescent staining and PCR.

Result ZN Staining Fluorescent Staining PCR

Positive 44 (44%) 52 (52%) 76 (76%)

Negative 56 (56%) 48 (48%) 24 (24%)

Total 100 100 100

Table 2:Comparison between ZN Staining and Fluorescent staining.

ZN Staining result FM Positive FM Negative Total

Positive 44 (44%) 00 (00%) 44 (44%)

Negative 08 (08%) 48 (48%) 56 (56%)

Total 52 48 100

Table 3::Comparison between morning samples and spot samples by ZN Staining 

ZN staining result Positive Negative Total

Morning sample 23 (23%) 27 (27%) 50 (50%)

Spot sample 21 (21%) 29 (29%) 50 (50%)

Total 44 56 100

Fig. 1: ZN staining showing Acid fast bacilli.

Fig. 3: PCR results showing the internal control bands at 720bp 
andpositive bands (MTB band) at 360bp.

Fig. 2: Fluorescent staining showing Tubercle bacilli
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Discussion

Tuberculosis is one of the most serious infectious 

diseases and a considerable public health problem 

due to its high risk of person to person transmission, 

morbidity and mortality. Early diagnosis followed 

by adequate treatment is essential to prevent 

both mortality and morbidity. We evaluated the 

performance of microscopic methods over PCR on 

all suspected cases ofPulmonary tuberculosis and 

new cases of Pulmonary tuberculosis.

The present study shows the male preponderance 

which is also seen in other studies.14,15 This could be 

due to increased outdoor activity of men and hence 

they are more likely to come in contact with active 

case of TB. 

The present study is comparable with the study 

done by Negi SS et al. in ZN smear positivity.16 

Smear positivity rate depends on the type, number 

and quality of sputum sample and as well as 

bacillary load (104 bacilli/ml is required to give 

smear positive result).17 eight percent of samples 

were positive by  uorescent staining but negative 

by ZN staining. Fluorescent staining is a better 

method of microscopy for demonstration of acid 

fast bacilli. Many other studies have also shown 

the increased ef cacy of  uorescent staining.15, 18, 19 

Consequently more smear positives can be put on 

treatment using Fluorescent staining, which may 

contribute to improved treatment outcome.20 In 

a study done by Dzodanu EG et al early morning 

samples yielded more AFB as compared to spot 

samples.21 The present study showed no much 

difference in the result between morning and spot 

sample in the diagnosis of pulmonary TB. This could 

be due to the small number samples and further 

evaluation is required.TB cultures give the highest 

sensitivity in the diagnosis of active pulmonary TB. 

Unfortunately, Mycobacterium tuberculosis takes 

3-6 weeks to give visible colonies, showing a critical 

disadvantage to this method.22

PCR was positive in 76 (76%) cases. PCR is 

proven to be more sensitive and is capable of 

picking as few as 10-15 tubercle bacilli.23 The PCR 

was based on the ampli cation of the IS 6110, which 

belongs to IS 3 family and is found in all members 

of Mycobacterium tuberculosis complex. Most 

strains of Mycobacterium tuberculosis carry 10-15 

copies of this gene and are present in a wide variety 

of chromosomal sites. Signi cant difference in the 

sensitivity of smear microscopy and PCR have been 

documented in many other studies.16, 24

Conclusion

In a developing country like India, the con rmation 
of Tuberculosis is still based on the observation of 
ZN stained smears especially in a resource limited 
settings. Various studies including ours have 
shown that the technique of examining Acid fast 
bacilli by  uorescent microscopy is more sensitive 
and less time consuming than that of ZN staining 
method. But, the molecular methods like PCR 
are even more sensitive and speci c compared to 
microscopic methods. The main disadvantage of 
PCR is high cost. Hence, application of PCR should 
be restricted to those cases, where the disease was 
clinically suspected but the microbiological or 
histological diagnostic test results were equivocal. 
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