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Abstract: In order to establish a rapid and stable method for diagnosis of Mycobacterium tuberculosis infection
and minimize the side effects of delayed diagnosis on patients and health system, a cross sectional study was
carried out. Since, the infection rate with this bacteria increasing and one of the reasons for this increase is long
process of laboratory identification, therefore establishing new diagnosis methods could decrease disease rate.
To achieve this aim, collected sputum and blood specimens from 50 patients with chinical suspicion of
pulmonary tuberculosis were studied with both traditional, acid-fast stain (AFB) and culture method compare
to Enzyme-linked immunosorbent assay (Elisa) (TgG and IgM) and Polymerase Chain Reaction (PCR) methods.
The sensitivity and specificity of all methods were determined by using the PCR results as the gold standard.
The overall sensitivity, specificity, positive predictive value and negative predictive value of AFB were 17.64,
100, 100 and 70.12%. These values for culture method was 29.41, 100, 100 and 73.33% and for TgG antibody were
66.7, 81.81, 64.7 and 81.81% and TgM antibody were 70.58, 90.9, 80 and 85.71%, respectively. Tt was concluded

that maximum sensitivity and specificity can be achieved by PCR method.
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INTRODUCTION

Tt was estimated that about one-third of the world’s
population 1s infected with Mycobacterium tuberculosis
with approximately 9 million new cases each year and it
remains one of the deadliest diseases m the world
(Palomino, 2005; Anderson et al., 2008). In order to
control the disease before entering to the active stage,
rapid diagnosis of the affected cases 1s very critical.
Traditional laboratory diagnosis of tuberculosis is based
on the methods of Ziehl Neelsen acid-fast stain (AFB)
and on laboratory culture of the causative organism
Mycobacterium tuberculosis (Nagpaul, 1967). The Ziehl
Neelsen staining method, although rapid and mexpensive,
lacks sensitivity in clinical specimens varying between 30
and 70%, especially when disease occurs in children or co
infected with Human Tmmunodeficiency Virus (HIV)
(Long, 2001). On the other hand culture of the organism as
the definitive tool for the diagnosis of tuberculosis in
many health systems, can take as long as 10 weeks
(Cousins et al, 1992). Also some microscopy-positive
specimens fail to yield mycobacteria on culture. This may
be due to the harsh chemical treatment which is used to
decontaminate specimens, or because of contammation
with other bacteria. A report estimates that the sensitivity
of culture method is about 50% (Darel, 1990). But the

data differs between investigators. Long (2001) reported
the sensitivity of culture about 80-85 and specificity 98%.
But this report also emphasis on slow growth of microbes.
Since, the accurate and on time diagnosis of tuberculosis
in adults and children in many cases is very critical and
conventional microscopy or culture methods are unable
torespond to this demand, finding a replacement for these
methods clearly needed (Kafwabulula et al., 2002). ELISA
and Polymerase Chain Reaction (PCR) Methods as
alternative methods were recommended (Okuda et ol
2004; El-Dawi et ai., 2004; Caws et al., 2000, Kolk et af.,
1998, Cohen et al., 1998, Garg et al., 2003). Serological
identification for Mycobacterium tuberculosis antibody is
now an accepted technicque and is widely used in clinical
practice. ELISA for detection of antibodies: against
Mycobacterium  tuberculosis  was introduced by
Charpin et al. (1990). ELTSA is an attractive simple and
cheap technique and many studies have shown good
results with a high sensitivity and specificity especially
for antigen detection of Mycobacterium tuberculosis in
Cerebro-Spinal Fluid (CSF) and blood serum. Satisfactory
characteristics of diagnostic accuracy have been reported
by Cocito (1991), Gupta et al. (1995) and Mitchison (2005).
In addition to Elisa Methods, the polymerase chain
reaction (PCR) has also the potential to overcome the
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Table 2: The overall percent of sensitivity, specificity, positive predictive
value and negative predictive values of studied samples with

different methods
Parameters (%6) AFB Cullure Elisa IgG Elisa Tghd
Sensitivity 17.64 29041 66.70 70.58
Specificity 100.00 100.00 81.81 90.90
PVP 100.00 100.00 64.70 80.00
PVN 70.12 7333 81.81 85.71
False positive 0.00 0.00 1818 .00
False negative 82.35 70.58 35.29 41.66

PVP: Predictive Value Positive, PVN: Predictive Value Negative

DISCUSSION

The accurate diagnosis of Tuberculosis remains
difficult and in many cases the ethological agent TB is not
detected by conventional microscopy or culture
(Kafwabulula ez al., 2002). Therefore finding definitive and
rapid diagnosis methods in TB in routine clinical work or
improving the quality of the used methods is in priority
for health centers of many countries. The sensivity and
specificity of these methods has been under compact
surveillance for many years. For example diagnosis of
AFB positivity in smears depends on the bacillary load of
the specimen, sputum quality and quantity, health centers
equipments and experience of microscopist (Long, 2001).
Different studies have reported a wide range of AFB
positivity ranging from as low as 30% to as high as 70%
(Long, 2001). Rafi and Naghily (2003) and Abu-Amero
and Halablab (2004) reported the sensivity of AFB smear
3.4% and specificity of 100%. In Long study sensivity of
AFB smear ranged between 30-70% and specificity 98%
(Long, 2001). In this study the sensivity of AFB smear
was 17.64% and specificity was 100% which is in
accordance with above studies. There are several reasons
for low sensivity and specificity of AFB smears and error
encounter during smear reading (Long, 2001; Rafi and
Naghily, 2003). Therefore it should be noted; that sputum
smear performing as a quick and easy to activate method
for preliminary confirmation of diagnosis is necessary but
1s not enough and other methods should be applied as
complementary  methods for decision making.
Traditionally cultire of the Mycobacterium tuberculosis
is one of the oldest methods used in many health centers
units as a confirmatory test. But present study showed
that the sensitivity of the culture was also low (29.41%).
Culture procedure takes about 4-8 weeks n average
(Long, 2001; Cousins et al., 1992). Culture of clinical
specimens could confirm the diagnosis in smear-positive
cases. But the limitation of this method is slow growth of
microbes, even with selective liquid media (Long, 2001).
Enzyme-linked immunosorbent assay (ELISA)-based
serological tests to detect antibodies to Mycobacterium
tuberculosis are simple and inexpensive and are a
potentially practical tool for the diagnosis of active
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pulmonary TB (Okuda et al., 2004, Charpin et al., 1990,
Cocito, 1991, Gupta et al, 1995, Mitchison, 2005).
Wang et al. (1993) reported the sensivity of Elisa method
for IgG antibody detection of Mycobacterium
tuberculosis were between 61.9-81.4% and specificity
85.4%. Kaustova (1996) found the sensivity of the Elisa
methods differs m various groups but the specificity was
between 80-98.5%. Gevaudan et al. (1992) calculated the
sensivity of Elisa IgG 98.6% and specificity 86.7%.
Charpin et al. (1990) colleagues found sensivity of Elisa
IgG 48% and IgM 76% and specificity for IgG 71% and
for TgM 98%. As we see from the above studies, almost
all of the assays are limited by sensitivity, especially in
smear-negative TB patients. An additional limitation 1s the
variability m semsitivity, depending on both the
investigator and the geographic origin of the swvey
participants (Cousins et al, 1992; Garg et al, 2003).
However, the reported specificity of 90% 1s acceptable for
a serodiagnostic test (Okuda et al., 2004). Present study
with ELISA test (ANDA-TD) for the serological diagnosis
of tuberculosis in serum samples in 50 individuals with
respiratory Tuberculosis showed sensitivity for Elisa IgG
was 66.7% and Igh 70.58% and specificity were 81 .81 and
90.9%, respectively. This results as Okuda et al. (2004)
reported are acceptable and it is possible for us to
conclude that this particular ELISA method 1s very useful
as a complementary test for the diagnosis of tuberculosis.
While immunodiagnostic techniques may show promise,
but generally they lack sufficient sensitivity and often the
necessary specificity (Caws et al., 2000). Therefore PCR 1s
the most widely applied alternative rapid diagnostic
technique for Mycobacterium tuberculosis detection. PCR
has enhanced the diagnostic predictability of the disease
especially in the extrapulmonary, paucibacillary samples.
High specificity and sensitivity have been reported in
different samples. The technique is capable of picking as
few as ten to fifty tubercle bacilli. When PCR technique is
performed under quality controlled conditions, false
negatives (due to underfined polymerase inhibitors) and
false positives (due to cross contamination during sample
collection or in the laboratory) can easily be avoided
(Singh et af, 2002). PCR generally was based on the
amplification of the IS6110 msertion sequence, which
belongs to the 1S3 family and is found in almost all
members of the Mycobacterium tuberculosis complex.
Most strains of Mycobacterium tuberculosis carry 10-15
copies, which are present in a wide variety of
chromosomal sites (Caws et «ol, 2000). In a study
conducted in Sudan at 2004 a comparison between
conventional method AFB smear and PCR techmque for
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detecting TB showed: Microscope sensitivity was 65.4%
and the specificity was 90.5%, whereas sensitivity of the
186110 was 88.5% and specificity was 98.6%. They
concluded that though IS6110 sensitivity was 13.1%
higher than smear method, it provided a significant
umprovement i specificity for the diagnosis of pulmonary
tuberculosis ( El-Dawi et al., 2004). The sensitivity of the
PCR for patients suspected of TB as Kolk et al. (1998)
reported was 86%, which is dramatically higher than the
31% for microscopy. In another study conducted by
Cohen and colleagues, they found the sensivity of the in-
house PCR detection method for TB diagnosis 100% and
Roche detection methed sensivity 95%. They concluded
that PCR may be a useful tool to evaluate patients
for  tuberculosis within the first hospital day
(Cohen et al., 1998). The sensitivity and specificity of PCR
for the IS6110 target obtained 100% in comparison with
the culture method in Ogusku on TB (Morand et al.,
2006). The results confirmed the effectiveness of PCR
methodology using primers for the IS6110 gene sequence
and permit the PCR method to be applied to samples sent
by services that do not identify the Mycobacterium
tuberculosis by other methods (Morand et al., 2006). By
using this techmique it was possible to detect all the
affected cases of TB in the referred patients. The overall
sensitivity, specificity values for PCR method were 100
and 100%, respectively. Therefore it is possible to reach
to this conclusion that PCR has a potentially important
role in improving the diagnostic accuracy in clinical
specunens. PCR test 13 a reliable method for rapid
diagnosis of pulmonary tuberculosis regardless of the
AFB smear and culture results.
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