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Detection Rates of Ziehl-nelseen Staining Technique and Fluoresecnt
Microscopy in The Examination of Sputum for Acid Fast Bacilli.
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ABSTRACT:

Background: Tuberculosis is endemic in developing countries but has re-emerged as a public health issue with the
coming of Human immunodeficiency virus infection even in the developed world. Objective: To compare the
detection rates of Mycobacterium tuberculosis in sputum specimens between Ziehl-Neelsen staining technique and
Fluorescent microscopy. Methods: It was a retrospective study carried out from between June 2010 and May 2011 in
a tertiary health centre in North-eastern Nigeria. In the first six months (June 2010-November 2010) detection of
Mycobacterium tuberculosis was done using the Ziehl-Neelsen (ZN) staining technique and in the last six months
(December 2010-May 2011) detection was by Fluorescent-Auramine technique of Mycobacterium
tuberculosis.Results: One thousand four hundred and eighty six (1486) patients were used, with 764(51.4%) females
and 722 (48.6%) males. Sixty nine (10.6%) were positive for Mycobacterium tuberculosis using the Ziehl Neelsen
method while 122 patients (14.4%) were positive for Mycobacterium tuberculosis using the Fluorescent Microscopy
method p=0.029. Conclusion: The six months comparison of the two methods (ZN and FM) showed that the
detection rates of acid- fast bacilli in sputum specimens had increased from 10.6% to 14.4 % respectively which is

statistically significant.
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INTRODUCTION
The negative effects of tuberculosis on society
are enormous. It is estimated that nearly one
billion people will be infected with tuberculosis
(TB), 200 Million will develop the disease and
35 million will die from TB during 2000-2020".
Direct microscopic examination for acid fast
bacilli (AFB) by Carbol Fuchsin is currently the
most widely used microbiological method for
the diagnosis and confirmation of pulmonary
tuberculosis (PTB), and when Positive defines
the more infectious cases™’.This method is highly
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specific, fast and cheap for detecting AFB in
sputum. The disadvantage of this method is its
low sensitivity that vary from 45%-80% relative
to culture™’.

The utilization of Auramine 'O’ a fluorescent
dye instead of Carbol Fuchsin was first proposed
in the 1930s°’but found widespread use in
developed countries only about 30 years later
after a thorough re-evaluation of the technique
using a combination of Auramine 'O’ and
Rhodamine’. A study from Kenya showed
superior sensitivity of fluorescent microscopy in
comparison with bright field microscopy for low
density smears'’and fluorescent microscopy has
proved to be as reliable as bright-field
microscopy'. The advantage of fluorescence
microscopy is the possibility to scan a sputum
smear at 250x magnification rather than at
1000x magnification, allowing theoretical
reduction of examination time of the same area
to one sixteenth as the surface increases by the
square of the diameter. Practically the
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examination time is reduced to about 10 fold
with Fluorescent compared to bright-field
microscopy using a 4-fold different
magnification (250xVs 1000x)'’. The
disadvantages of the former include the higher
cost of investment and maintenance and the
lesser robustness of the fluorescence compared
to bright-field microscope".

The current study was carried out to
compare the detection rates of Mycobacterium
tuberculosis in sputum specimens between the
Ziehl-Neelsen staining technique and
fluorescent microscopy at a tertiary health
centre in the North-eastern Nigeria.

METHODS

The study was carried out in the department of
medical microbiology, Abubakar Tafawa Balewa
University Teaching Hospital (ATBUTH),
Bauchi, Bauchi State, North-eastern part of
Nigeria. The hospital receives referrals from
Bauchi State in addition to other neighbouring
states including Gombe, Jigawa, Yobe and
Adamawa States.

It was a retrospective study carried out from
June 2010 - May 2011. In the first six months
(June 2010-November 2010) detection of
Mycobacterium tuberculosis was done using the
Ziehl-Neelsen (ZN) staining technique and the
last six months (December 2010-May 2011)
witnessed the introduction of the Fluorescent-
Auramine technique of Mycobacterium
tuberculosis detection at ATBUTH and hence
patients were tested based on that. Information
was retrieved from the laboratory register at the
department of medical microbiology of the
hospital. Standard method for the Ziehl-
Neelsen(ZN) staining technique was used
during the procedure,'* also; Standard method
was used for the newly adopted method of
Fluorescent Microscopy (FM) using Auramine
and Rhodamine dyes. "

Descriptive statistics were summarized for
patients' demography. The data obtained were
analysed using statistical package for social
sciences (SPSSTM) computer software version
16.0. Chi-square and Fishers exact test were
used to compare the two methods, at 95%
confidence interval. P value < 0.05 was
considered to be statistically significant.

RESULTS

Majority of the patients tested were females with
764 (51.4%) out of the total number of 1486
patients in the study. The age ranged from 2
years to 90 years with a mean of 35.8 +1.51
years. Age group of 20-29 years has the highest
frequency of occurrence while on the other hand
age group 0-9 years has the lowest frequency of
occurrence (Table 1).

Sixty nine patients (10.6%) were positive for
Mpycobacterium tuberculosis using the Ziehl
Neelsen method while 122 patients (14.4%)
were positive for Mycobacterium tuberculosis
using the Fluorescent Microscopy method ( X*=
4.98,df=1,P=0.029. (Table 2).

However, no significant relationship was
found between the age or sex of the patients in
detecting Mycobacterium tuberculosis by ZN
method or the FM method (X* =1.000, df =1,
P=0.373;X*=0.011, df=1, P=0.922).

Table 1: Some Demographic characteristics of the patients
studied

Age Group (years) Frequency (%)
0-9 14 0.9
10-19 110 7.4
20-29 385 25.9
30-39 357 24.0
40 -49 212 14.3
50 -59 132 8.9
60 -69 78 5.2
70 and Above 60 4.0

* Adult 138 9.3
Total 1486 100.0
Sex Frequency Percentage
Male 722 48.6
Female 764 51.4
Total 1486 100.0

*Was entered as adult with no age specification

Table 2: Positivity of AFB Detection Using The Ziehl-
Nelseen Method Versus Fluorescent Microscopy.

Results
Positive Negative Total PRE.
Methods Ziehl Neelsen 69 579 648 10.6%
Technique
Fluorescent 122 716 838 14.4%
Microscopy
Total 191 1295 1486 12.8%

X*=4.98,df=1,p=0.029.
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DISCUSSION

There was no statistically significant difference
between the two methods based on gender. This
is in contrast to studies by Desai et al'® and
Bhanvalikar et al " who found the prevalence
rates of TB to be higher in males than females in
India. The lack of significant difference between
the sexes found in this study might be due to the
fact that both sexes had similar risks of
contracting the disease, or it might be due to
chance occurrence alone.

Sputum positivity was higher in the age
groups of 20- 39years than other age groups.
These are the productive individuals in the
society and they are more vulnerable to the
tuberculosis infection. This finding was similar
to the findings of several other workers'****”

Our study showed a detection rate with ZN
of 10.6% while that of FM was 14.4%. This
reached statistical significance. Many
comparative studies.””” have shown the
reliability of FM over ZN method in the diagnosis
of pulmonary tuberculosis. FM was found to be
more sensitive in terms of detection of
mycobacterium because it is done under lower
power magnification (400x) compared to ZN
method in which 1000x magnification is used.
So, FM is less time consuming and allows a large
number of sputum specimens to be examined in
a given time. The importance of increase in
detection rate of Mpycobacterium tuberculosis
from 10.6% to 14.4% using ZN and FM
methods respectively cannot be over
emphasized. It shows that there is improvement
in the laboratory diagnosis of pulmonary
tuberculosis at ATBUTH Bauchi after acquiring
fluorescent microscope. This will help in
commencing the treatment of tuberculosis in
time. The extrapolation of the above statements
is that there would be reduction in terms of
infectivity, morbidity and mortality due to this
deadly scourge.

Our study has some limitations. The study
was done over a short duration of one year with
six months allotted to each method. In some
cases age was entered as adult with no specific
value thereby hampering categorization. We
recommend that further studies should be
carried out simultaneously on patients' samples
to find out the actual sensitivity and specificity of
the tests.

Based on our findings we recommend that,

whenever possible fluorescent microscopy
should be adopted in tertiary, secondary or even
comprehensive health centres in processing
specimens for acid- fast detection in suspected
cases of tuberculosis for better management of
the disease. This would go a long way in
reducing the burden and consequences of this
deadly scourge.
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