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Abstract

Background: Tuberculosis is a highly infectious disease and has the highest burden with it.
Diagnosis of tuberculosis in many countries is still dependent on microscopy.  For developing
countries with a large number of cases and financial constraints, evaluation of rapid and
inexpensive diagnostic methods has great importance. The bacilli in the sputum can be detected
microscopically by ZN stain and fluorochrome stain.

Objective: The purpose of the present study was to compare the efficacy of flurochrome(FI) stain
with Z-N stain in the diagnosis of pulmonary tuberculosis.

Methodology: This cross sectional study was done in the Department of Microbiology at Sir
Salimullah Medical College, Dhaka and National Institute of Chest Disease & Hospital (NIDCH),
Dhaka during the period of January 2014 to December 2015 for a period of 1(one) year. Sputum
samples from suspected MDR-TB patients were collected by purposive sampling technique from
OPD of Sir Salimullah Medical College (SSMC) and NIDCH. Microscopy, liquid culture in
liquid MGIT 960 media were done for MTB diagnosis.

Result: this study shows the comparison of results of microscopic examination of Fluorochrome
and Z-N stained sputum smear. Both Fluorochrome and Ziehl-Neelsen stains showed
predominant positive results, that is, 3+ in 50% and 50.94% samples respectively, followed by
2+ in 30.65% and 32.07% samples, 1+ in 14.5% and 13.2% samples and scanty in 4.84% and
3.77% samples respectively. On the other hand, Fluorochrome stain gave negative report in 38
(38%) samples, whereas Z-N staining showed 47 (47%) negative results.

Conclusion: Fluorochrome stain yielded more positive result than Z-N stain under microscope
in smear of sputum.
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Introduction

Tuberculosis (TB) remains a major global health problem.
It ranks as the second leading cause of death from an
infectious disease worldwide. The latest estimates included
that there were 8.6 million new TB cases in 2012 and 1.3
million TB deaths. These large numbers of cases and deaths
notwithstanding, 20 years on from the 1993 World Health
Organization (WHO) declaration of TB as a global public
health emergency, major progress has been made. Globally,
the TB mortality rate (deaths per 100 000 population per
year) has fallen by 45% since 1990 and TB incidence rates
(new cases per 100 000 population per year) are falling in
most parts of the world. In the 18 years since the launch of
a new international strategy for TB care and control by
WHO in the mid-1990s (the DOTS strategy) and the
subsequent global rollout of DOTS and its successor (the
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Stop TB Strategy), a cumulative total of 56 million people
were successfully treated for TB between 1995 and 2012,
saving approximately 22 million lives.1

Microscopical technique which is available now is
fluroscence staining, it is simpler and more rapid as it
screens the smear in 40×. This advantage would be more
beneficial in overburden laboratories in low resource
settings where culture facilities are not available. Even the
cost of this microscopy method can be reduced by use of
LED microscope instead of fluroscnece microscope which
contains the bulb with life up to 50,000 hours.2

Also processing of samples for decontamination and
concentration method can also increase the sensitivity of
Z N stain and fluorescence stain as compared to direct
smear preparation from slide. The aim of this study was to
compare both Z N stain and fluorescence stain and also to
compare the results of smears both before and after
decontamination procedure.

Methodology

This cross sectional study was done in the Department of
Microbiology of Sir Salimullah Medical College, Dhaka
and National Tuberculosis Reference Laboratory (NTRL),
Dhaka during the period of January 2014 to December
2014. Suspected cases of MDR-TB patients who were
attended at the OPD and IPD of NIDCH and SSMC were
selected as study population. Patients were excluded who
were undergoing treatment or having extra-pulmonary
tuberculosis or were new pulmonary tuberculosis cases.
The sediment of processed sputum was used for
microscopic examination by Ziehl-Neelsen (Z-N) staining
and flurescent Auramine staining. Early morning sputum
samples were collected in clean, sterile, leak proof, wide
mouth containers. Before collecting specimens, each
patient was interviewed and informed written consent was
taken from patients or legal guardian of patients and
relevant information were recorded systematically in a pre-
designed data sheet.

Results:

This study shows the comparison of results of microscopic
examination of Fluorochrome and Z-N stained sputum
smear. Both Fluorochrome and Ziehl-Neelsen stains
showed predominant positive results, that is, 3+ in 50%
and 50.94% samples respectively, followed by 2+ in 30.65%
and 32.07% samples, 1+ in 14.5% and 13.2% samples and
scanty in 4.84% and 3.77% samples respectively. On the
other hand, Fluorochrome stain gave negative report in 38
(38%) samples, whereas Z-N staining showed 47 (47%)
negative results. So, Fluorochrome stain yielded more
positive result than Z-N stain under microscope in smear
of sputum.

Table I

Comparison of Result of Fluorochrome Stain and
Ziehl-Neelsen Stain Grading (n=100).

Grading Fluorochrome Ziehl-Neelsen
Stain n (%) Stain n (%)

Positive Negative Positive Negative

62 (62) 38 (38) 53 (53) 47 (47)

S 03 (4.84) 02 (3.77)

1+ 09 (14.5) 7 (13.2)

2+ 19 (30.65) 17 (32.07)

3+ 31 (50) 27 (50.94)

Total   100 (100) 100 (100)

Table-II

Comparison of Results of Smear Microscopy Ziehl-
Neelsen staining and fluorochrome (n=100).

Result Ziehl-Neelsen Fluorochrome
Staining Staining

Positive 53 62

Negative 47 38

Total 100 100

Discussion

Bangladesh has a long history of research and
demonstration projects on TB. The detection of Acid fast
bacilli is often considered as the evidence of the infected
stage. Thus, the laboratory plays a critical role in the
diagnosis of TB.3 In developing countries, microscopy of
the specimen is by far the fastest, cheapest, and most
reliable method for the detection of AFB.4,5 However
fluorescent staining has been added in Revised National
Tuberculosis Control Program (RNCP) because of more
sensitive and rapid results and can be used in field areas.

In our study, Fluorochrome yielded slightly higher
positivity than Z-N stain (62% vs.53%) on smear
microscopy of sputum. Murray et al. 6 reported 93%
positive by auramine staining and 73% positive by Z-N
method; these observations were much higher than
present study. However, several other studies showed
opposite results. Laifangbam et al7 showed that positivity
rates for Z-N and Auramine-O (AO) were 36.1% and 72.2%
respectively. Desai et al.8 reported M. tuberculosis positive
samples detected by Fluorescent staining were higher
(36.27%) in comparison to Z-N staining (19.11%). Goyal
and Kumar9 showed fluorochrome staining was found
more efficient (14.69%) than Z-N stain (7.47%) in AFB
detection from cases of pulmonary tuberculosis. Smear
negative cases were also predominant in the studies
conducted by Scott et al.10 (72%), Helb et al.11 2010 (72%)
and Zeka et al.12 56%). This discrepancy might be related
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to case selection, geographical and technical variations.
As open pulmonary cases are more prevalent in
Bangladesh there is more chance of spread of infection.

The results of present study indicate that Auramine
staining of sputum smears in is a more sensitive method
of sputum microscopy for demonstration of AFB in sputum
specimen, compared to Ziehl-Neelson staining. The use
of Fluorescent Microscopy greatly improves the
diagnostic value of sputum smear especially in patients
with low density of bacilli that are likely to be missed on
Zeihl Neelson stained smears. The method is economical
in both time and expense and recommended for laboratories
handling large number of sputum specimens.13 Fluorescent
staining is superior to that of ZN staining in the presence
of a low bacterial load as seen in smears with diagnostic
cytomorphologial featured tuberculosis, in problem areas
like AIE (acute inflammatory exudates alone or with
occasional granulomma, AFB positivity by ZN staining is
nearly as good as the fluorescent method because bacterial
load is high).14,15 Using fluorescent microscopy, the
tubercle bacilli when examined under ultra violet
illumination, the bacilli appeared as a bright rod against a
dark back ground. Since there was a contrast, the bacilli
were readily seen and therefore in very less time large area
could be examined. Images were then captured with the
digital camera and enhance through imaging processing
techniques.16 While in ZN staining acid fast bacilli
appeared bright red rods in blue background. In this also
image were captured. The potential benefits of automated
screening for tubercle bacilli are: rapid, acute, inexpensive
diagnosis; the ability to screen large number of people;
increased resources to monitor patients; and reduction in
health risk to staff. Thus the study reveals that sputum
stained by the florescent method is useful and reliable for
pulmonary tuberculosis. Since the fluorescent microscopy
is costly some laboratories cannot afford to buy florescent
microscopy, so in these laboratories Ziehl-Neelson staining
is most employed.16 Auramine stain offers much contrast
and bacilli appears as brilliant yellow against dark
background. Moreover, in Fluorescence microscopy with
40 magnification objective is used for examination, thereby
much larger area of the smear to be scanned than Z-N
smear resulting in more rapid and large number of
specimens could be examined in a given time.

Conclusion

Fluorescent stain is a more efficient over ZN stain in
detecting Tubercle bacilli in sputum. Since screening is
done under low power of magnification, fluorescence has
been found to be less time consuming compared to ZN
method in the diagnosis of tuberculosis. Hence, it has
been advocated to be methods of choice where the large
numbers of sputum smears are to be examined.

References

1. World Health Organization. Global tuberculosis control: 2012.
Geneva: WHO; 2012. Available from: Information Resource

Centre HTM/STB, World Health Organization, 20 Avenue
Appia, 1211–Geneva–27, Switzerland; Email: tbdocs@
who.int; Web site: www.who.int/tb. Accessed on:15. 12. 2013.

2. Hooja, S., Pal, N., Malhotra, B., Goyal, S., Kumar, V. and
Vyas, L. (2011) Comparison of Ziehl Neelsen & Auramine O
Staining Methods on Direct and Concentrated Smears in Clinical
Specimens. Indian Journal of Tuberculosis, 58, 72-76.

3. Clancey JK, Allen BW, Rogers DT, Smith LS, Aber V and
Mitchison DA (1976) Comparison of machine and manual
staining microscopy, J Clin Pathol.; 29 (10); 931-3

4. Desgmukh SR, Mantri SB, Kendre PB and Nagoba BS (1996)
A comparison of sputum examination for acid fast bacilli by
modified Schaeffer and fulton stain, Zeihl-Neelson stain and
cold stain, Indian J Med Res.;103; 294-5.

5. Dandapat MC, Mishra BM, Dash SP, Kar PK. Peripheral
lymph node tuberculosis.A review of 80 cases. Br J Surg
1990;77:911-2.

6. Murray SJ, Barrett A, Magee JG and Freeman R, 2003.
Optimisation of acid fast smears for the direct detection of
mycobacteria in clinical samples. J Clin Pathol; 56:613–615.

7. Laifangbam S, Singh HL, Singh NB, Devi KM and Singh NT,
2009. A comparative study of fluorescent microscopy with
Ziehl-Neelsen staining and culture for the diagnosis of
pulmonary tuberculosis; Kathmandu Univ Med J (KUMJ)
7(27):226-230.

8. Desai K, Malek S and Mehtaliya C, 2009. Comparative study
of Z-N staining vs. fluorochrome stain from pulmonary and
extra-pulmonary tuberculosis. Gujarat Medical Journal;
64(2): 32-34.

9. Goyal R and Kumar A, 2013. A Comparison of Ziehl-Neelsen
Staining and Fluorescent Microscopy for Diagnosis of
Pulmonary Tuberculosis. IOSR Journal of Dental and Medical
Sciences; 8(5): 5-10.

10. Scott LE, McCarthy, K., Gous, N., Nduna, M., Rie, A.V.,
Sanne, I. et al., 2011. Comparison of Xpert MTB/RIF with
Other Nucleic Acid Technologies for Diagnosing Pulmonary
Tuberculosis in a High HIV Prevalence Setting: A Prospective
Study. PLoS Medicine: 8(7): 1-11.

11. Helb D, Jones M, Story E, Boehme C, Wallace E, Ho K, et al.
2010. Rapid detection of Mycobacterium tuberculosis and
Rifampicin Resistance by Use of On-demand, Near-Patient
Technology. Journal of Clinical Microbiology; 51(10):132-
44.

12. Zeka AN, Tasbakan S and Cavusoglu C, 2011. Evaluation of
GeneXpert MTB/RIF Assay for Rapid Diagnosis of
Tuberculosis and Detection of Rifampicin Resistance in
Pulmonary and Extrapulmonary Specimens. Journal of
Clinical Microbiology; 49(12): 4138-41.

13. Lau SK, Kwan S, Lee J, Wei WI. Source of tubercle bacilli in
cervical lymph nodes: A prospective study. J Laryngol Otol
1991;105:558-61.

14. Saviæ B, Sjöbring U, Alugupalli S, Larsson L, Miörner H.
Evaluation of polymerase chain reaction, tuberculostearic
acid analysis, and direct microscopy for the detection of
Mycobacterium tuberculosis in sputum. J Infect Dis
1992;166:1177-80.

15. Central tuberculosis division. In: Tuberculosis - A guide for
practising physicians. Revised National Tuberculosis Control
Programme, Directorate General of Health Services: New
Delhi: 2004. p. 1-5.

16. Tarhan G, Ordulu L, Gümü?lü F, Ceyhan I, Cesur S. Comparison
of auramine-rhodamine and Erlich-Ziehl-Neelsen staining
methods for the diagnosis of tuberculosis. Mikrobiyol Bul
2003;37:131-6.

J Shaheed Suhrawardy Med Coll Vol. 9 No. 1, June 2017

30


	Inner.pdf (p.2-14)
	makeup.pdf (p.15-75)

