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SUMMARY 

Tuberculosis has been declared as a "global emergency" by WHO. Various conventional 
diagnostic techniques used for the successful isolation of mycobacteria are time consuming 
and Low in sensitivity. Many attempts have been made to develop rapid sero-diagnostic 
techniques with the production of commercial kits to be used in the clinical laboratories. 
This study investigates the efficacy of such a test based on the antibody levels to Ac,o antigen 
of the mycobacterium for the diagnosis of pulmonary tuberculosis. The test kit is a 
manufactured product supplied by Anda Biologicals, France. The study was pe1formed on 
80 subjects including 20 controls. Taking AFB smear I culture as 'gold standard' test 
sensitivity and specificity of the kit was calculated. Of the 30 AFB and culture positive, 24 
cases were found positive with Anda giving sensitivity of 80% while out of 20 control cases 
which had no clinical signs I symptom or history of TB disease or exposure. 3 were positive 
giving a false positive percentage of 15%. Specificity was calculated as 85%. Of the JO 
patients treated for TB and at the time of testing negative for AFB and culture, 90% 
sensitivity was reported. BCG vaccinated positive pulmonary TB cases gave 83.33% 
sensitivity, while BCG negative TB positive cases showed 82.3% sensitivity. BCG negatii·e 
and TB negative cases gave 15. 78% positive Anda test result. Male and female results did 
not show significant variation. Since all organisms isolated were mycobacteriwn 
tuberculosis interspecificity could not be determined with this trial 

INTRODUCTION 

M 
ycobacterium tuberculosis produces a slow
growing disease causing extensive 

destruction forming granulomatous lesions, with or 
without caseation 1. Pulmonary involvement of the
disease is the most common2 but the organisms may 
disse1;ninate from the lungs to any part of the body. 
Nearly 8 million cases are reported each year with 3 
million deaths worldwide3. Successful isolation of 
these bacteria depends upon collection of proper 
specimens and is time consuming. The growth of 
bacteria is slow and isolation on culture takes about 
6-8 weeks4, before which the affected person has to
be started on a drug regime. Acid Fast Bacillus
(AFB) is recovered about 30% to 50% of the
clinical cases and culture is positive in only 50% of
these cases5. Microscopic examination undertaken
by most of the clinical laboratories, has the

advantage of getting the result on the same day but 
it is likely to be positive only if large number of 
bacilli are present i.e. 100,000/ml by Ziehl-Neelsen 
technique of 10,000/ml in flourochrome staining6-7 . 

Rapid diagnostic methods like measuring the 
evolution of 14C02 from radiolabelled substrate in
the medium8 and DNA probing for the direct 
detection of specific mycobacterial DNA lack 
sensitivity9. Gas chromatography and mass 
spectroscopy although highly sensitive and 
specific10 , is not widely accepted because workers 
doing such tests are not convinced of this being a 
cost effective method for diagnosis of TB. DNA 
amplification by polymerase chain reaction (PCR) 
and related methods are more sensitive and are 
availabe commercially at few places but suffer from 
complexity of technique and interpretation of the 
results to the physicians11 . These problems led to 
many attempts to develop serodiagnostic tests for 
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lUberculosis I2 . I3_ Despite huge amounts of efforts 
no serodiagnostic tests is widely used in the clinical 
laboratories because the overlap between levels of · 
antibodies present in healthy individuals exposed or 
treated and patients suffering from disease, is 
unacceptably large. Natural antibodies may be 
produced due to contact or exposure with 
mycobacterium and related genera in the 
environment. 

Tuberculin test or Mantoux test frequently 
requested by the physicians, is usually not done 
with standard dose of tuberculin which makes its 
interpretation difficult particularly amongst the 
population of high prevalence of disease 14. The 
present epidemiological situation of tuberculosisl5 , l6 

has intensified the need for accurate and preferably 
simple, rapid and cost-effective test. This study 
investigates the efficacy of one such test based on 
the antibody levels to A60 antigen of 
mycobacterium. The test kit is a manufactured 
product supplied by Anda Biologicals, France. 

MATERIALS AND METHODS 

Testing was performed as directed. Fifty 
microlitre of whole blood or 25 microlitre of 
serum/plasma was deposited in antigen A60 
(derived from M.bovis) coated wells of the 
microtiter plates (plastic trays manufactured by 
Anda Biologicals , Strasbury France). 200 
microliter of activator/dilutent was added and the 
plates were left horizontally at a flat surface and the 
results was read after 15 minutes. According to the 
manufacturer, a strong black line/purple line 
irrdicates successful employment of the test while a 
black-red line in the test window indicates 
antibodies (lgG, IgM, and/or IgA) present against 
mycobacterium A 60, meaning the patient is 
seropositive. No� line in the test zone means the 
patient is sero-negative. The proposed sensitivity of 
the tests stands at 400 arbitrary units for both IgA 
and IgG and a concentration of IgM antibodies 
corresponding to an adsorbance unit in the regular 
Anda ELISA dilution of serum 1: 100. The test is 
proposed to be inter-specific. Mycobacterium was 
isolated by standard conventional culture techniques 
with Lowenstein-Jensen, Middlebrook 7H10 
media 17. Eighty cases within five groups were 
selected for testing. 

Group I: comprising of 20 cases was of 
diagnosed pulmonary tuberculosis both on clinical 

I 

signs and symptoms as well as laboratory results. 
Group II: comprised of TB cases treated with Anti 
Tuberculous Treatment (A TT) for at least six 
months and was now Acid Fast Bacilli negative as 
well as culture negative. Ten cases were selected in 
this group. Group III was of ten A TT resistant 
cases. In Group IV 20 subjects were selected who 
were at a high-risk exposure of pulmonary 
tuberculosis and included hospital staff (doctors, 
nurses, paramedics etc.) and family members of 
group I or II. Twenty subjects who on all criteria of 

diagnosis of pulmonary tuberculosis were negative 
and were assumed to be never exposed to the 
disease served as controls and were assigned group 
V. All patients were above 22 years of age.

RESULTS 

Of the 30 AFB and culture positive cases, (all 
harbouring Mycobacterium tuberculosis) 24 were 
positive with Anda giving the sensitivity of 80% 
while out of 20 cases which were AFB negative and 
had no clinical signs or symptoms or history of TB 
disease or exposure 3 were positive giving a false 
positive percentage of 15% (Fig. 1, Table 1). 

Specificity was calculated as 85 % . Of the 10 
patients treated for TB and at the time of testing 
negative AFB and culture 90 % sensitivity was 
reported. BCG vaccinated positive pulmonary TB 
cases gave 83. 33 % sensitivity while BCG negative 
TB positive cases showed 79 .167 % sensitivity. 
BCG vaccinated TB negative cases gave 15.625% 
positive Anda test result (Table 2). Male and female 
results did not show significant variation. Since all 
organisms were M. tuberculosis interspecificity 
could not be determined with this trial. 

DISCUSSION 

It was Arlong in 18981 8 to use the first skin 
test against tubercle bacilli with a cellular reaction, 
which had a sensitivity of 57 % and a false positivity 
of 11 % . Until recently tests based on serology 
were difficult to conduct due to restricted 
distribution of the serology testing kits. With the 
commercialisation of many diagnostic tools these 
tests are now more common. Antigen 60 (A60) is 
the sixtieth antigen recorded m the 
counterimmunoelectrophoresis patternl9 and is 
present in the wall of Mycobacterium tuberculosis. 
A60 is proposed to be a dominant antigen during 
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disease process. The commercial antigen 60 used in 
this trial is an antigen prepared from the cytoplasm 
of Mycobacterium bovis, BCG strain and is 
interspecific20 Harboe and co-workers showed that 
during human disease and during experimental 
infections of rabbits21 about 90 % antibodies were 
directed against Antigen 60. 

Group I Group II Group Ill Grour IV • Group V 

! n Negative Iii Positive • Grand Total 
1 

Fig. 1: Anda serology results. 

Table 1: Anda versus AFB/culture. 

Positil'e 

Group 

I & Ill 

Anda +ve 24 
Anda -ve 6 
Total 30 

ABF I Culture 

Negotil'e Negati1·e 

, ;roup Group 

!I TV 

9 
I 

to 

4 
16 
20 

Negative 

Group 

v 

3 
17 
20 

Total 

40 
40 
80 

The results of this trial show that the false 
positive ratio is too high tp be ignored. Limitations 
include inability to test patients with 
immunosuppressive diseases especially HIV in 
which the disease is on the rise, and possibly in 
children22. The sensitivity results of this study is 
compared to that of 91. 65 % Gupta et al23 , 95 % of 
Daftary et al24 , 82 % of Qadri et al2 , and 78 % of 
V and er Werf et aF5 . 

I 

Table 2: Anda results in BCG vaccinated and non­
vaccinated groups. 

Groups Anda +ve 

BCG Positivve 5 
TB Positive (83.3%) 

BCG Negative 28 
TB Positive (82.3%) 

BCG Positive 6 

TB Negative (15.78%) 

BCG Negative l 

TB Negative (50%) 

Total 40 

Anda -ve Total 

6 

6 34 

32 38 

2 

40 80 

It is interesting to see the effect of BCG on this 
test. Results of this study indicate nut enough 
existing antibodies for positive serology with Anda 
as a result of BCG vaccination in childhood, which 
supports call of other scientists to abandon this 
vaccine as a preventive measure against pulmonary 
tuberculosis26. Yet another argument which could 
be given to support BCG is the patient population 
selected for this test; as is believed that in a country 
like Pakistan where the disease is so prevalent that 
it is publicised as the national disease. to assume 
that anyone with no TB exposure actually exists 
may be wrong. Definitely this test is another proof 
pointing toward the confusion due to BCG 
vaccination arising in sensitivity of immunology 
testing. 

CONCLUSION 

Although there is a need for improved testing 
methods, this test a high false positive yield. 
Depending on the price of this marketed product. 
this test may be used only as a supportive diagnostic 
tool in the laboratory or physician's clinic. 
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