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Abstract: We assessed the efficacy of the diagnostic serological test (CTK Biotech Inc and ACON 

Laboratories, Inc, USA) for the detection of Mycobacterium tuberculosis in TB endemic area of Quetta 

Pakistan. Among 223 suspected PTB respondents, forty patients were declared as having tuberculosis on the 

basis of Mycobacterium tuberculosis positive culture being the Gold standard. IgG/IgA testing in a high 

prevalence area may not be entirely useful. We were more interested in the presence of IgM antibodies based on 

which patients were classified as positive. The sensitivity of the serological test was very poor than that of 

sputum culture (70% versus IgM 0%, IgG 55%, IgA 15%). 
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I. Introduction 
Tuberculosis (TB) remains a major health problem. In estimation about one third of the world 

population is infected with Mycobacterium tuberculosis (1, 2, 3). The incidence of tuberculosis in developing 

countries has risen up to 10 million each year, with at least 3 million deaths (4, 5, 6).  It is one of the leading 

causes of mortality among infectious diseases worldwide, 95% of TB cases and 98% of TB deaths occur in 

developing countries (7, 8, 9, 10, 11). Once a person infected, active disease develops in about 10% of cases, 

usually within 1-2 years after exposure. Remaining individuals enter in to a state of latency (Latent tuberculosis 

infection LTB), which can reactivate at a later stage, particularly if the individual becomes immuno-

compromised (13).  South East Asia seems to be most affected, that is 44% of its population is infected with 
Mycobacterium Tuberculosis among the developing countries (1, 2). 

      As majority of the tuberculosis patients occupy in low and middle socioeconomic countries (12), where 

the identification of tuberculosis usually defends on the recognition of tuberculosis of acid fast bacilli (AFB) on 

sputum smear using a routine bright field microscopy. Sputum smear microscopy is still the only rapid, 

technically simple, inexpensive and easily available test for the conventional diagnosis of tuberculosis in most 

developing countries of the world. However its sensitivity even in good microscopic centers for pulmonary 

tuberculosis (PTB), is only about 60 – 70% with reference to sputum culture being used as Gold standard (21). 

      The specificity of the AFB microscopy in TB endemic areas is high, but the sensitivity differs among 

laboratories (ranging 20-80%). While the sensitivity is deficient for paucibacillary cases i.e. pediatric, HIV 

associated tuberculosis and having and/or made up of few bacilli. This lack of sensitivity of the sole diagnostic 

test, delays in diagnostic results in most region of the world, enabling the disease to progress and become sever 
and increase the potential for transmission of mycobacterium tuberculosis(17). 

      According to the study of Weir and Thornton (1985) the sensitivity of the culture in the diagnosis of 

Mycobacterium tuberculosis is better 71% (20). But due to significant delay of diagnostic procedure (Average 

two months) (18), causes a remarkable increase in morbidity or mortality. Methods based on amplification of 

mycobacterial DNA technique are expensive and qualified and expert staff is needed and the specimen for 

analysis must be taken by invasive procedures; their sensitivity and specificity is not absolute(19). 

      Given the infectious nature of pulmonary tuberculosis fast, simple, accurate and inexpensive diagnostic 

tools for tuberculosis are needed to assure the appropriate care of patients and to modify Global TB epidemic 

control (15). Immune based tests are seem likely to improve case detection, as some of the test formats for 

example, immuno-chromatographic (ICT) test are suitable for resource limited areas. The most common of this 

test rely on detection of the humeral (antibody) immune response to Mycobacterium tuberculosis. 

      The objective of our study was to assess the efficacy, sensitivity and specificity of the newer 
serological testing by chromatographic method with the Gold standard of sputum culture. 
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II. Materials And Methods 
2.1 Study site & population 

We conducted a cross sectional study at Fatima Jinnah General & Chest Hospital Quetta, Pakistan in 

2011-12. It serves as the principal tertiary care hospital and the Provincial Referral Laboratory (PRL) of TB for 
Baluchistan Province. The hospital provides indoor and outdoor medical services, including care and treatment 

for tuberculosis and general patients. 

      We assessed the efficacy of the diagnostic serological kit of the CTK Biotech Inc and ACON 

Laboratories Inc, a novel and commercially available serological test for the detection of Mycobacterium 

tuberculosis. The study participants were recruited from the indoor and out door department of the hospital.  

      Total of 223 patients were included in the study suspected as PTB. Sputum culture used as Gold 

standard in the study to assess the diagnostic performance of the onsite TB IgG/IgM and IgA Rapid test-cassette 

(CTK Biotech Inc and ACON Laboratories, Inc USA) a commercially available serological test for the detection 

of PTB by evaluation of IgM, IgG and IgA antibodies activity against Mycobacterium tuberculosis. Patients 

were confirmed as having PTB disease on the basis of positive sputum culture for Mycobacterium tuberculosis.  

 

2.2 Laboratory Procedure 
Early morning sputum samples were collected from all suspected patients in wide mouth translucent plastic 

containers of volume 50 ml, incubated for AFB culture on Lowenstein Jensen (L. J medium) Media. 

      Five ml of whole blood also collected at the same time from the participants for serological testing. The 

test utilizes the principal of immunochromatography, is a sandwich lateral flow chromatographic immunoassay 

for the detection and differentiation of IgM anti-Mycobacterium tuberculosis (MTB) and IgG anti-

Mycobacterium tuberculosis in human serum or plasma. The test band T1 is precoated with monoclonal anti 

human IgM for the detection of IgM  anti MTB, and the test band T2 band is precoated with reagents for the 

detection of IgG anti MTB and the Control band C is pre-coated with goat anti rabbit IgG. When the test sample 

is dispensed in the sample well, the sample migrates by capillary action. If IgM anti MTB is present in the 

specimen, will bind with the MTB conjugate. The immunocomplex is then captured on the membrane by the 

precoated anti human IgM antibody, forming a burgundy colored T1 band, indicating MTB IgM positive result. 
      IgG anti MTB if present in the specimen, the immunocomplex is then captured by the precoated 

reagents on the membrane, forming a burgundy colored T2 band indicating a MTB IgG positive test result. 

      The test device for the detection of IgA anti MTB is a qualitative, solid phase, two site sandwich 

immunoassay for the detection of anti TB antibodies. The membrane is precoated with TB recombinant antigen 

on the test line region of the device. If the anti TB antibodies present in specimen react with the particles coated 

with TB recombinant antigen. The mixture migrates up word and reacts with TB recombinant antigen on the 

membrane and generates a colored line. 

      The control band exhibit a burgundy color of the immunocomplex of goat anti rabbit IgG/rabbit IgG 

gold conjugate regardless of the color development on any of the T bands. 

 

III. Results 
3.1 Basic Sociodemographic Profile 

Total of 223 patients consented to participate in the study. The basic Sociodemographic characteristics 

of the patients were asked in a questioner (TABLE II). The mean age of the respondents was 39 years (range 18-

60). 94 (42.15%) of the patients were married, with 59 (26.45%) of the patients having weight 50-60 (Kg) while 

164 (73.54) patients were weighted over 60 kg. More than half 160 (71.74%) were Illiterate, and literacy rate 

was 28.25% with no formal education was reported. 44 (19.73%) were interviewed as unemployed, 39 (17.48%) 

were employed, and the number of patients working on daily wages were 140 (62.78%).  A BCG Vaccination 

scare was evident only in 08 cases (3.58%) and non-vaccinated were 215 (96.41%). Fifty two (23.31%) patients 

were currently non smokers, 49 (21.97%) were reported as smoker of 1-5 cigrates /day, 25 (11.21%) smoked 6-

10 cigrates /day and 97 (43.49%) smoked > 10 cigarettes /day. 04 (1.79%) cases were reported with the family 
history of tuberculosis, while others 219 (98.20%) cases were free from the previous family history of 

tuberculosis. 

 

3.2 Serological testing and AFB culture 

The numbers of positive cultures samples were 40 and the sample noted to be negative were 183. 

Twelve samples were contaminated and were excluded from final analysis. The serological testing was done for 

IgG (sensitivity 94.6%, specificity 97.6%), IgM (Sensitivity 93.3%, specificity 97%) as well as for IgA 

(sensitivity 83.0%, specificity 98.9%, and accuracy 95.6%) antibodies. No patients found tested positive for IgM 

antibodies (Table I). Twenty two patients tested were true positive for IgG and 06 for IgA anti TB antibodies. 

IgG/IgA testing in a high prevalence area may not be entirely useful. We were more interested in the presence of 
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IgM antibodies based on which patients were classified as positive. Four numbers of cases were false positive 

for IgM, 39 for IgG and 10 for IgA. The sensitivity found for IgM 0%, IgG 55% and IgA 15%. 

      Result of the study as compared to the gold standard gave no positive patients for IgM (sensitivity 0%) 

TABLE III. The specificity, however, is noted to be 97.8% for IgM, 78.6% for IgG and 94.5% for IgA % i.e. it 

was able to identify correctly the patients who were negative for the disease. True negative cases for IgM were 

179, IgG 144 and for IgA 173. 
 

IV. Discussion 
For the diagnosis of TB disease a criteria with clinical signs and symptoms of continuous cough, fever, 

loss of weight, loss appetite, and night sweetening along with the lab investigation of sputum for AFB and 

culture, chest x-rays and erythrocytes sedimentation rate are usually made. 
      The primary clinical suspicion and radiographic findings with subsequent laboratory confirmation by 

sputum smear and culture examination were the traditional methods in the diagnosis of tuberculosis (22, 23). 

How ever these methods either lack of sensitivity or time consuming particularly not suitable for patients, who 

are unable to produce adequate sample or/and smear negative. A rapid immuno chromatographic test (ICT) IgG, 

IgM and IgA were developed to alleviate these obstacles. 

     Serological testing promises to provide quick and an effective method in diagnosing tuberculosis. TB 

serodiagnosis is simple, inexpensive, and relatively non invasive procedure. It provides timely diagnosis, early 

initiation of therapy and limits further spread of infection. An IgM positive result indicates for fresh M.TB 

infection, while as IgG positive response suggests a previous or chronic infection. 

To avoid false negative result due to undetectable level of AFB in the smear (paucibacillary), or poor quality of 

specimen collection, staining and microscopy, culture technique for AFB used as a Gold standard for the 

diagnosis of tuberculosis with its relative specificity of 99% and sensitivity around 80%. 
     In a study of Banu et al., 2010 identified considerable number of smear negative, culture positive TB 

cases, demonstrates that sputum culture was useful diagnostic tool. (16)  

      In a reviewed data it is found that the serological ICT test was not sufficiently predictive for use as 

routine diagnostic aid for Pulmonary and/or extra pulmonary tuberculosis in TB endemic areas. The test performance was 

universally poor and evaluated inconsistent and imprecise estimates of sensitivities and is not enough to replace AFB smear 
microscopy or culture (21, 25, 26, 27, 28, 28, 29, 30, 31, 32). Despite of an acceptable specificity our study result also 
showed very poor performance with low sensitivity 0%, 55%, 15% for IgM, IgG and IgA respectively.  
     Overcrowding is one of the reasons to Dexter the transmission of TB infection (24).The main reservoirs for 

mycobacterium tuberculosis is infected humans. Most infections with Tuberculosis are caused by inhaling cough droplets or 
dust particles containing tubercle bacilli. This high prevalence of tuberculosis in patients may be related to overcrowding, 
closed living conditions, longer exposure to TB infected area, smoking, generally low socioeconomic status, poor nutrition 
and poor health of the patients.  
      High proportion of the patients were poorly educated and socioeconomically disadvantaged. Those with no 
education were more likely to have TB infection. The study revealed 160 (71.74%) patients were illiterate and 63 (28.25%) 
had some form of education. A formal education is needed about the disease, transmission and precautions of tuberculosis. 
      The research also highlights the patients, who were married and were exposed to infection; they may easily 

transfer the infection to their family members and to the society. Sharing of the utensils, towels and blankets etc was also 

noted to be higher in people who were tested positive. Poverty was stated as a major reason for acquiring the 

infection or disease. A man not employed always is malnourished and over worked for their survival always 
weakened the immune system and cannot received treatment for the reason of poverty. 

      In conclusion this study indicates the CTK Biotech Inc and ACON Laboratories, Inc USA MTB tests 

performed poorly as compared to sputum culture in the detection of PTB. This novel serological test lacks the 

sensitivity and specificity in TB endemic areas to replace the sputum smear and culture for the diagnosis of 

tuberculosis in our population.  

     Based on previous studies, IgG testing in a high prevalence area may not be entirely useful. We were more 

interested in the presence of IgM antibodies based on which patients were classified as positive. Further 

improvement is needed before this test could be useful in our settings. Delayed diagnosis and substandard 

treatment are common in our settings, resulting in prolonged transmission.  
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Key Messages: 

▪ Delay in the detection and treatment of TB cases must be minimized to reduce further transmission of 

infection. 

▪ Measure to improve living condition should be implemented to reduce transmission of tuberculosis.  
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▪ Arrangement of Awareness program to improve ventilation, sanitation and overall living condition.  

▪ Effective tuberculosis control need more funds and improves coordination between Government ministries and 

Non-Government agencies involved.  
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Table I. Performance of CTK Biotech Inc and ACON Laboratories, Inc USA MTB tests with culture-confirmed 

PTB patients 
  Total True 

pos 

False 

pos 

True 

Neg 

False 

Neg 

Sensitivit

y 

Specificity PPV NPV Accuracy 

IgM Ab 223 0 4 179 40 0% 97.8% 0% 81.73% 0.80 

IgG Ab 223 22 39 144 18 55% 78.6% 36.0% 88.8% 0.744 

IgA Ab 223 6 10 173 34 15% 94.5% 37.5% 83.57% 0.80 

 

Table II: Sociodemographic characteristics of patients tested for Tuberculosis 
S# Variables Cases recorded Percentage (%) 

01 Age 

18-30 

31-49 

41-50 

> 50 

 

128 

27 

28 

40 

 

57.39 

12.10 

12.55 

17.93 

02 Weight 

50-60 

>60 

 

59 

164 

 

26.45 

73.54 

03 Education 

Illiterate 

Literate  

 

160 

63 

 

71.74 

28.25 

04 Previous occupation 

Employed 

Unemployed  

Daily wages 

 

39 

44 

140 

 

17.48 

19.73 

62.78 

05 Current smoking status 

Non smoker 

1-5 cigarettes/day  

6-10 cigarettes/day 

>10 cigarettes/day 

 

52 

49 

25 

97 

 

23.31 

21.97 

11.21 

43.49 

06 Married 

Yes 

No 

 

94 

129 

 

42.15 

57.85 

07 Family history tuberculosis 

Yes 

No 

 

4 

219 

 

17.93 

98.20 

08 H/O BCG vaccination 

Yes 

No 

 

8 

215 

 

3.58 

96.41 

 

Table: III Comparison of serological IgM antibodies to the Gold standard 
Serological testing IgM Culture positive Culture negative 

Positive 

  
00 4 

Negative 

  
40 179 

Total 40 183 

 


