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Abstract: 

Objective: The aim of this research work was to find out the prevalence of LTBI (Latent Tuberculosis Infection) and 

to provide the comparison of the results of Tuberculin Skin Test (TST) to Anti TB-IgM Antibodies (ATIA) for the 

identification of the LTBI in the patients suffering from HIV infection.  

Methodology: In this research work, total 62 samples having HIV infection underwent Tuberculin Skin Test in 

Department of Infectious Diseases of Mayo Hospital Lahore. All these patients underwent Tuberculin Skin Test with 

the utilization of 5.0 TU of purified protein derivative and we also measured ATIA. We used the SPSS V.21 for 

statistical analysis of the collected information.  

Results:  62 patients, 54.80% (n: 34) patients were present with Tuberculin Skin Test positive results, whereas 9.70% 

(n: 6) patients got positive results for ATIA. There was 45.20% overall concordance between Anti TB-IgM Antibodies 

& Tuberculin Skin Test (Kappa= 0.370, P= 0.320). In the patients having positive test findings by either ATIA or 

Tuberculin Skin Test, only 4.80% patients got positive findings by both of the tests. Discordant findings were present 

in 54.80% patients. Positive findings for both type of tests in patients classified in 2 groups (below or above 200.0 

CD4-cell/mm3) were present with no important disparity (P>0.050). 

Conclusion: Prevalence of Latent Tuberculosis Infection among patients with HIV infection in studied region is much 

high as compared to other regions of world. TST is very effective test for diagnosis of Latent Tuberculosis Infection 

and it has preference over ATIA. Concordance between both results was very low.  
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INTRODUCTION: 

There is much severe impact of the HIV epidemic in 

many regions of the developing world. There is 

continuous increase in the amount of the patients of 

AIDS [1-3]. WHO has stated that TB (Tuberculosis) is 

the most vital co-infection in HIV infection with an 

estimation of thirteen million population in whole 

world with infection of both TB & HIV [4-6]. 

Detection of LTBI (Latent Tuberculosis infection) in 

the patients with HIV infection is much crucial 

because of a high progression rate to active 

tuberculosis, so treatment and diagnosis of Latent 

Tuberculosis Infection are much essential to control 

the TB [7]. Traditionally, LTBI is identified by TST 

(Tuberculin Skin Test), which is related with many 

limitations [8-10].  

 

Some recent research works have stated alternative 

diagnostic methods Latent Tuberculosis Infection like 

IGRAs (Interferon-α Release Assays), Quanti-

FERON-TB Gold assay, CPF-10 (Culture Filtrate 

Protein-10) and detection of antibodies against the 

mycobacterium antigens [11, 12]. Since, there is much 

limited data elaborating the alternative diagnostic 

methods for LTBI diagnosis in the patients with HIV 

infection in our region, we aimed to provide a 

comparison of the efficacy ATIA (Anti-TB IgM 

Antibodies) test with traditional TST for the detection 

of LTBI in the patients suffering from HIV infection.  

 

METHODOLOGY: 

A sum of 62 patients with confirm diagnosis of HIV 

infection were the participants of this comparative 

research work. This research work was carried out in 

Mayo Hospital Lahore from January 2019 to 

December 2019. We recruited the patients from 

Departments of addicts’ treatment and Infectious 

diseases in this study. We performed the full physical 

examination of the patients. We also filled a 

questionnaire including questions about traits, 

epidemiological data, variables associated with 

addiction and previous history of tuberculosis. We 

also tested the samples of blood of all the patients for 

antibodies against A-60 antigen of MTB.  Inclusion 

criteria comprised the 2 positive Elisa-HIV antibody. 

All the patients present with clinical TB or with 

complete treatment of TB or receiving anti-TB 

medicines were not the participants of this research 

work. We obtained 10 mm blood from every patient 

and we reserved them in 2 separate tubes (5.0 cc) 1st 

citrated and 2nd without citrate.  

 

We tested the citrated samples tested by the 

fleocytometry for counting of CD4 positive cells. We 

tested the uncitrated samples for ATIA with the 

utilization of commercial kit named Dia-PRO 

diagnostic (Italian made). According to the specimen 

of manufacturers of kit with values higher or equal to 

1.150 (OD450.0nm=1.150) were deliberated as 

positive. We tested all the patients for TST 

(Tuberculin Skin Test) with 0.10 ml 5.0TU PPD 

(Purified Protein Derivative). We read the tests after 

approximately 48 to 72 hours after obtaining samples. 

For every patient, maximum transverse diameter of the 

indurations in millimeters with the help of a ruler by 

pen-rolled method and record was maintained. 

Reactions of 5.0 mm or greater (for positive HIV) and 

greater than 2.0 mm (for patients of AIDS) were 

considered as positive ones [1, 3]. We used the SPSS 

V.21 for the statistical analysis of collected 

information. We used the Chi-square test for the 

comparison of proportions. We considered the 

differences having P value less than 0.050 as 

statistically significant. We evaluated the concordance 

between results of TST & ATIA with the use of Kappa 

statistics and agreement.  

 

RESULTS: 

Among 62 patients, 95.20% (n: 59) patients were 

males with an average age of 30.470 ± 6.060 years and 

4.80% (n: 3) patients were females with an average age 

of 34.30 ± 6.65 years. Total 54.80% (n: 34) patients 

were present with positive results for TST (Table-1).  

 

Table-I: The Results for Two Studied Tests in HIV Infected Individuals 

  ATIA positive N (percent) ATIA negative N (percent) Total 

TST positive 3(4.8) 31(50) 34(54.8) 

TST negative 3(4.8) 25(40.4) 28(45.2) 

Total 6(9.6) 56(90.4) 62(100) 

TST; tuberculin skin test, ATI A; anti TB-IgM anti bodies, HIV; human immune deficiency virus 
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The patients with count of CD4+ cells greater than 200 cells/mm3, 56.0% (28 of 50) patients were present with positive 

results for TST (Table-2), in comparison with 50.0% (6 of 12) with count of CD4+ cells of lower than 200 cells/mm3 

(P = 0.70). TST distribution in different age groups displayed an important difference between negative & positive 

results age-group from 15 to 25 year (21.0% vs.7.50%, P<0.050) whereas, we found no difference in the age-group 

having 26 to 35 (22.50% vs 27.50%, P>0.050) and in age-group of greater than 35 years of age (11.50% vs 7.50%, 

P>0.050. 

Table-II: Tuberculin Skin Test Results According to CD4+ T Lymphocyte Count in HIV Positive 

Individuals 

CD4+ count TST + N (percent) TST- N (percent) Total 

More than 200 28(45.1) 22(35.5) 50(80.6) 

Lower than 200 6(9.7) 6(9.7) 12(19.4) 

Total 34(54.8) 28(45.2) 62(100) 

TST; tuberculin skin test, CD4+; CD4 positive T lymphocyte count (cell/mm3), HIV; human immune 

deficiency virus 

There were positive results of ATIA testing in 9.60% (6 of 62) patients, negative findings in 90.40% (56 of 62) patients 

(Table-1). Among those with a count of CD4+ cells lower than 200 cells/mm3, 8.30% (1 of 12) had positive results 

for ATIA (Table-3), in comparison with 10.0% (5 of 50) patients with a count of CD4+ cells greater than 200 

cells/mm3 (P = 0.80). Among these, 40.40% (n: 25) patients were concordant in non-positive results and 4.80% (n: 3) 

patients were concordant in positive test results, for overall concordance of 45.20% (Kappa= 0.370, P= 0.320). 

TST+/ATIA “discordant findings were discovered in 50.0% (31 of 62) patients and TST”/ATIA+ findings in 4.80% 

(3 of 62) patients.  

 

Table-III: Anti TB-IgM Anti Bodies Results According to CD4+ T Lymphocyte Count in HIV Positive 

Individuals 

CD4+ count ATIA+ N (percent) ATIA- N (percent) Total 

More than 200 5(8.0) 45(72.6) 50(80.6) 

Lower than 200 1(1.6) 11(17.8) 12(19.4) 

Total 6(9.7) 56(90.3) 62(100) 

ATIA; anti TB- IgM anti bodies, CD4+; CD4 positive T lymphocyte count (cell/mm3), HIV; human immune 

deficiency virus 

 

DISCUSSION: 

The findings of this current research work showed the 

high incidence of LTBI in the patients present with 

HIV infection in this particular region of world with a 

rate of prevalence of 59.70% that is much higher as 

compared to rate of prevalence in other regions of 

world.  The range of its prevalence rate is from 16.80% 

in the countries which are developed to 30.0% in the 

non-developed regions [13-17]. Mohraz stated 29.0% 

rate of prevalence of LTBI in the patients with HIV 

positive results in Pakistan [18]. The main causes 

behind these differences are not clear. Residency in the 

regions with high prevalence of TB (like India) may 

be considered as a cause of this disparity but the 

incidence rate of 43.0% in India [13], is much lower 

than the particular region of current research work 

makes it much unreasonable. Drug use with 

intravenous injections (which is most common cause 

of spread of HIV infection in our region) and 

imprisonment [15, 18, and 19] may be considered for 

this difference of our results with the other research 

works conducted in different regions.  

 

In this current research work, there was no effect of 

age and sex on LTBI. This result is in contrast with the 

data available in this particular field and other research 

works [18]. We can consider the HIV epidemiological 

pattern in our region as acceptable cause for this 

particular disparity. This research work showed that 

there was failure of ATIA in diagnosis of LTBI (with 

8.80% sensitivity & 11.0% specificity), so TST 

regardless of its limitation is an effective tool for 

diagnosis of LTBI in our particular region. This 

finding is much consistent with the findings of 

research works conducted by Imeran in 2008 and Song 

in 2007 [19]. They stated that serological tests are not 

much effective for the diagnosis of LTBI. Our result is 

in contrast with some other research works like study 

of Fugita conducted in 2005 and research work of 

Genarro in 2007. They recommended the serological 

tests for the diagnosis of LTBI. The causes for these 

differences are not clear but may be depending upon 

some other factors as size of sample, type of utilized 

antigen or calculated immunoglobulin (IgM vs. IgG), 
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variation in the epidemiological pattern of AIDS and 

tuberculosis in different parts.  

 

CONCLUSION: 

The incidence of LTBI in the patients suffering from 

the infection of HIV in this particular region was much 

high as compared to other regions of whole world. 

TST method is very useful for the detection of LTBI 

with a preference over ATIA. Concordance between 

both test results was much low.  

 

REFERENCES: 

1. World Health Organization. Global Tuberculosis 

Control: Surveillance, planning, Financing. WHO 

report 2003? Geneva, 2003 (WHO/ CDS/ TB/ 

2003. 316). 

2. Corbett El, Watt Cj, Walker N, Maher D, 

Williams BG, Rauiglione MC, et al. The growing 

burden of tuberculosis: Global trends and 

interaction with the HIV epidemic. Archives of 

Internal Medicine 2003; 163:1004- 1021. 

3. World Health Organization. Guideline for 

Collaboration TB and HIV Program activities. 

Geneva, 2003 (WHO/ CDS/ TB/ 2003. 319; 

WHO/ HIV/ 2003. 01).  

4. Fitzgerald D, Hass WD. Mycobacterium 

tuberculosis. In: Mandell GL, Bennett JE, Dolin 

R. Principles and Practice of Infectious Diseases. 

6th ed. Philadelphia, Churchill Livingston, 

2005;4(248):2852-86. 

5. Harries AD, Dyesc. Tuberculosis. Ann Trop Med 

Parasitol 2006;100(5-6):415-31. 

6. Simonney N, Chavanet P, Perronne C. B-cell 

Immunoresponses in HIV positive and HIV 

negative patients with tuberculosis evaluated with 

an ELISA using a glycolipid antigen. 

Tuberculosis (Edinb) 2007;87(2):109-22. 

7. Fauci SA, Braundward E, Kasper ID, Hauser LS, 

Longo LD, Jameson LJ. Harrison’s principles of 

internal medicine. 17th ed. MC GrawHill. New 

York 2008;8(158):1005-20. 

8. Rio CD, Curran JW. Epidemiology and 

prevention of acquired immunodeficiency 

syndrome and human immunodeficiency virus 

infection. In: Mandell GL, Bennett JE, Dolin R. 

Principles and Practice of Infectious Diseases. 6 

th ed. Philadelphia, Churchill Livingston, 

2005;1477-1506. 

9. World Health Organization. Two diseases: one 

patient. Report of the Third Global TB/HIV 

Working Group meeting. Geneva, Switzerland: 

World Health Organization; 2003. 

10. Andersen P, Munk ME, Pollock JM, Doherty TM. 

Specific immune-based diagnosis of tuberculosis. 

Lancet 2000; 356:1099-1104. 

11. Khosravi A, Torabzadeh L, Londi A. 

Investigation on the level of IgG, IgM and IgA 

antibodies against A60 antigen in Tuberculosis 

Patients referred to PHLS, Ahvaz, Iran. Pak J Med 

Sci 2006;21(4):405-69.  

12. Judith A, Aberg, Joel E, Gallan Anderson J. 

Primary Care Guidelines for the management of 

person infected with Human Immunodeficiency 

Virus: Recommendation of The HIV Medicine 

Association of The Infectious Disease Society of 

America. Clinical Infectious Disease 2004; 

39:609-24. 

13. Mohraz M, Ramezani A, Gachkar L, Velayati 

AA. Frequency of positive purified protein 

derivative test in those infected with human 

immunodeficiency virus. Arch Iran Med 

2006;9(3):218-21. 

14. Swaminathan S, Subbaraman R, Venkatesan P, 

Subramanyam S, Kumar SR, Mayer KH, et al. 

Tuberculin skin test results in HIV-infected 

patients in India: implications for latent 

tuberculosis treatment. Int J Tuberc Lung Dis 

2008;12(2):168-73. 

15. Alavi SM. Relative frequency of infections 

among hospitalized injecting drug user HIV 

positive patients in Razi hospital, Ahvaz, SW Iran 

(2001-2003). Jundishapoor J Microbiol 

2008;1(1):6-9. 

16. Diez M, Diaz A, Bleda MJ, Aldamiz M, Camafort 

M, Camino X, et al. Prevalence of M. tuberculosis 

infection and tuberculosis disease among HIV-

infected people in Spain. Int J Tuberc Lung Dis 

2007;11(11):1196-202.  

17. Martin V, Guerra JM, Cayla JA, Rodriguez JC, 

Blanco MD, Alcoba M. Incidence of tuberculosis 

and the importance of treatment of latent 

tuberculosis infection in a Spanish prison 

population. Int J Tuberc Lung Dis 

2001;5(10):926-32. 

18. Luetkemeyer AF, Charlebois ED, Flores LL, 

Bangsberg DR, Deeks SG, Martin JN. 

Comparison of an interferon- gamma release 

assay with tuberculin skin testing in HIV-infected 

individuals. Am J Respir Crit Care Med. 

2007;175(7):737-42. Epub 2007 Jan 11. 

19. Tegbaru B, Wolday D, Messele T, Legesse M, 

Mekonnen Y, Miedema F, Tuberculin skin test 

conversion and reactivity rates among adults with 

and without human immunodeficiency virus in 

urban settings in Ethiopia. Clin Vaccine Immunol 

2006;13(7):784-9. 


