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LATENT TUBERCULOSIS INFECTION IN INDIVIDUALS
WITH HUMAN IMMUNODEFICIENCY VIRUS INFECTION:
Comparison of tuberculin skin test to the
anti TB-IgM antibodies

Seyed Mohammad Alavi?, Mohammad Nadimi?, Shahram Shokri®, Gholamabbas Zamani*

ABSTRACT

Objective: To determine Latent Tuberculosis Infection (LTBI) prevalence and compare TST
results to the anti TB-IgM anti bodies (ATIA) for the diagnosis of LTBI in HIV infected individuals.
Methodology: Sixty two randomized sampled HIV infected subjects from an addict treatment
center in Ahvaz southwest Iran underwent TST, using 5 TU of purified protein derivative, and
measuring ATIA. Data were analyzed in SPSS (version 16, USA).

Results: Of 62 participants, 34 (54.8%) had positive result for TST, whereas 6(9.7%) had positive
ATIA. Overall concordance between TST and ATIAwas 45.2% (Kappa=0.37, P =0.32). In subjects
with positive test results by either TST or ATIA, only 4.8% had positive test results by both tests.
Discordant results were found in 54.8% of subjects. Positive results for both tests in subjects
categorized in two groups (above and below 200 CD4-cell/mm?3) had no significant difference
(P>0.05).

Conclusion: LTBI prevalence among HIV infected individuals in studied area is higher than
other parts of the world. TST is a useful test for LTBI diagnosis and prefer to ATIA. Concordance
between TST and ATIA is low.

KEY WORDS: Human immunodeficiency virus, Latent tuberculosis infection, IgM anti
M.tuberculosis antibody, Tuberculin skin test.
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tuberculosis (TB) is the most important co-in-
fection in the HIV epidemic, with an estimated
13 million people worldwide currently infected
with both HIV and TB.*¢ Latent TB infection
(LTBI) detection in HIV-infected individuals is
crucial because of a high rate of progression to
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active TB, so diagnosis and treatment of latent
TB infection (LTBI) are essential to TB control.”
LTBI traditionally is diagnosed by tuberculin
skin test (TST), which is associated with some
limitations. HIV-infected patients have a higher
rate of anergy, particularly with advanced
immunosuppressant.®*

Recent studies have suggested alternative
diagnostic tools for LTBI such as interferon-q,
release assays (IGRAs) , Quanti FERON-TB
Gold assay, culture filtrate protein 10 (CFP-10)
and antibodies detection against mycobacte-
rium antigens'*2 Since, there are limited data
describing alternative diagnostic tools for LTBI
in HIV-infected individuals in Khuzestan, we
decided to compare the performance of anti TB-
IgM antibodies (ATIA) test with conventional
TST for the diagnosis of LTBI in HIV-infected
population.

METHODOLOGY

A total of sixty two documented HIV infected
individuals were included in this comparative
study which was conducted in Ahvaz capital
city of Khuzestan a province south west Iran
from Oct to Dec 2008. Study population was
randomly selected from available addicted in-
dividuals in prisons and addict treatment cen-
ters. After a full physical examination and fill-
ing a questionnaire (including characteristics,
epidemiological data, past history of TB or and
variables related to addiction), blood samples
of each participant were tested for antibodies
against A60 antigen of MTB.

Inclusion criteria were two Elisa-HIV anti-
body positive and confirmatory western blot.
Exclusion criteria were clinical TB, completed
treated TB and receiving anti TB drugs during
the study. Ten milliliters blood sample was ob-
tained from each case and reserved in two sepa-
rate tube (5 cc) one citrated and the other withut
citrate. Citrated samples tested by fleocytometry
for CD4 positive cell counting and uncitrated
samples were tested for ATIA using commer-
cial kit (Dia-PRO diagnostic, Italy). According
to kit’s manufacture specimens with values
greater than or equal tol1.15 (OD450nm=1.15)
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were considered positive. All subjects were
tested for tuberculin skin test (TST) with 0.1 ml
5TU purified protein derivative (PPD) (Razi
Institute, Tehran, Iran).The tests were read af-
ter approximately 48-72 hours. For each person
maximum transverse diameter of indurations
in mm was measured with a ruler by pen-rolled
method and recorded. Reactions of 5 mm or
larger (for HIV positive) and >2mm (for AIDS
patients) were considered positive.'? Finally
data were analyzed in SPSS 15. A chi-square test
was used to compare proportions, differences
with p value less than 0.05 were considered sta-
tistically significant. Concordance between TST
and ATIA results was evaluated using agree-
ment and kappa statistics.

RESULTS

Of the total sixty two studied subjects, 59
(95.2%) were men with the mean age of 30.47
+6.06 years and 3(4.8%) were women with the
mean age of 34.3 +6.65 years, 34 subjects (54.8%)
had positive TST results (Table-I). Of subjects
with CD4" cell counts of more than 200 cells/
mm?, 56% (28/50) had positive TST results
(Table-1II), compared with 50% (6/12) with CD4*
counts of less than 200 cells/ mm?® (p = 0.7). Dis-
tribution of TST in age groups showed a sig-
nificant difference between positive and nega-
tive results in age group of 15-25 year(21%
vs.7.5%, p<0.05) whereas, no difference was
observed in age group 26-35(22.5% vs.27.5%,
p>0.05) and in age group >35 year(11.5%
vs.7.5%, p>0.05.

ATIA testing yielded positive results in 9.6%
(6/62) of subjects, negative results in 90.4% (56/

Table-I: The results for two studied tests
in HIV infected individuals

ATIA positive ATIA negative Total

N (percent) N (percent)
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, ATIA; anti TB-IgM anti
bodies, HIV; human immune deficiency virus



Table-II: Tuberculin skin test results according
to CD4+ Tlymphocyte count in HIV
positive individuals

Comparison of two test for LTBI diagnosis

Table-III: Anti TB-IgM anti bodies results
according to CD4+ Tlymphocyte count in
HIV positive individuals.

CD4+ count TST + TST- Total CD4+ count ATIA+ ATIA- Total

N (percent) N (percent) N (percent) N (percent)
More than 200  28(45.1) 22(35.5)  50(80.6) More than 200 5(8.0) 45(72.6)  50(80.6)
Lower than 200 6(9.7) 6(9.7) 12(19.4) Lower than 200  1(1.6) 11(17.8)  12(19.4)
Total 34(54.8) 28(45.2)  62(100) Total 6(9.7) 56(90.3)  62(100)

TST; tuberculin skin test, CD4+; CD4 positive T
lymphocyte count (cell/ mm?), HIV; human immune
deficiency virus

62) of subjects (Table-I). Of those with a CD4*
cell count of less than 200 cells/mm?, 8.3% (1/
12) had ATIA positive results (Table-III), com-
pared with 10% (5/50) in subjects with a CD4*
cell count of more than 200 cells/ mm?® (p = 0.8).
Of these, 25 (40.4%) were concordant in their
negative results and 3 (4.8%) were concordant
in their positive results, for an overall concor-
dance of 45.2% (kappa = 0.37, p =0.32). TST+/
ATIA “ discordant results were found in 50%
(31/62) of subjects and TST” / ATIA+ results in
4.8% (3/62) of subjects.

DISCUSSION

The present study revealed high prevalence
of LTBI in HIV infected individuals in the
region of study with the prevalence of 59.7%
that is significantly higher than the prevalence
in the other parts of the world previously
reported. The rate of this prevalence ranged
between 16.8% in developed countries and 43 %
in undeveloped area with the mean of 30%.""
Mohraz et al reported 29% prevalence rate of
LTBlin Iranian HIV positive patients.” The rea-
son for these differences is unclear. Residency
in high TB prevalent area(such as India) may
be suggested as a reason for this difference, but
the prevalence of 43% in India® that is lower
than the prevalence in our region make it un-
reasonable. Intravenous injection drug use (the
most common route of HIV spread in Iran) and
imprisonment'®! may be suggested for this
disagreement of our finding comparing with
other studies.

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

In this study LTBI was not affected by age and
sex. This finding is in contrast with literature
and other reports.>® We believe that HIV epide-
miological pattern in Iran (young and male
population) is an acceptable reason for this
difference.’®*

This study revealed that ATIA failed to
diagnose LTBI (with 8.8% sensitivity and 11%
specificity), so TST in spite of its limitation is
yet a useful tool for LTBI diagnosis in the
region. This finding is in consistent with the
results of studies performed by Imeran and et
al (2008) and Song, et al (2007). They reported
that serological tests are not useful diagnostic
tools for LTBI.*** Our finding is in contrast with
some other reports such as the works of Fugita,
et al (2005) and Genarro, et al (2007) that
recommended serological tests to diagnose
LTBI.** The reasons for this variation are not
definitely clear but may be dependent on some
factors such as: sample size, kind of used
antigen or measured immunoglobulin (IgM vs.
IgG, IgM), difference in epidemiological
pattern of HIV/AIDS and TB in the various
regions and proportion of IVDU in studied
population.

ACKNOWLEDGMENT

The authors wish to thank the research deputy
of Jundishapur Faculty of Medicine for approval
(MD Dissertation No. P/D/103) and chief and
personnel of Jondishapoor Infectious and Tropi-
cal Research Center for supporting this study.
We also acknowledge Mr. Taei for his valuable
cooperation.

Pak J Med Sci 2010 Vol. 26 No. 1 www.pjms.com.pk 13



Seyed Mohammad Alavi et al.

10.

11.

12.

14

REFERENCES

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 Infec-
tions Diseases. 6 th ed. Philadelphia, Churchill
Livingston, 2005;1477-1506.

Judith A, Aberg, Joel E, Gallan Anderson J. Primary
Care Guidelines for the management of person in-
fected with Human Immunodeficiency Virus: Recom-
mendation of The HIV Medicine Association of The
Infectious Disease Society of America. Clinical Infec-
tious Disease 2004;39:609-24.

Fauci SA, Braundward E, Kasper ID, Hauser LS, Longo
LD, Jameson L]. Harrison’s principles of internal medi-
cine. 17" ed. MC GrawHill. New York
2008;8(158):1005-20.

World Health Organization. Two diseases: one patient.
Report of the Third Global TB/HIV Working Group
meeting. Geneva, Switzerland: World Health Organi-
zation; 2003.

World Health Organization. Global Tuberculosis Con-
trol: Surviellance, planning, Financing. WHO report
2003. Geneva, 2003 (WHO/ CDS/ TB/ 2003. 316).
Corbett El, Watt Cj, Walker N, Maher D, Williams BG,
Rauiglione MC, et al. The growing burden of tubercu-
losis: Global trends and interaction with the HIV epi-
demic. Archives of Internal Medicine 2003;163:1004-
1021.

World Health Organization. Guideline for Collabora-
tion TB and HIV Program activities. Geneva, 2003
(WHO/ CDS/ TB/ 2003. 319; WHO/ HIV/ 2003. 01).
Fitzgerald D, Hass WD. Mycobacterium tuberculosis.
In: Mandell GL, Bennett JE, Dolin R. Principles and
Practice of Infections Diseases. 6th ed. Philadelphia,
Churchill Livingston, 2005;4(248):2852-86.

Harries AD, Dyesc. Tuberculosis. Ann Trop Med
Parasitol 2006;100(5-6):415-31.

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.

Andersen P, Munk ME, Pollock JM, Doherty TM. Spe-
cific immune-based diagnosis of tuberculosis. Lancet
2000;356:1099-1104.

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

Pak J Med Sci 2010 Vol. 26 No. 1 www.pjms.com.pk

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Swaminathan S, Subbaraman R, Venkatesan P,
Subramanyam S, Kumar SR, Mayer KH, et al. Tuber-
culin skin test results in HIV-infected patients in In-
dia: implications for latent tuberculosis treatment. Int
J Tuberc Lung Dis 2008;12(2):168-73.

Diez M, Diaz A, Bleda MJ, Aldamiz M, Camafort M,
Camino X, et al. Prevalence of M. tuberculosis infec-
tion and tuberculosis disease among HIV-infected
people in Spain. Int ] Tuberc Lung Dis
2007;11(11):1196-202.

Martin V, Guerra JM, Cayla JA, Rodriguez JC, Blanco
MD, Alcoba M. Incidence of tuberculosis and the im-
portance of treatment of latent tuberculosis infection
in a Spanish prison population. Int ] Tuberc Lung Dis
2001;5(10):926-32.

Luetkemeyer AF, Charlebois ED, Flores LL, Bangsberg
DR, Deeks SG, Martin JN. Comparison of an inter-
feron-gamma release assay with tuberculin skin test-
ing in HIV-infected individuals. Am ] Respir Crit Care
Med. 2007;175(7):737-42. Epub 2007 Jan 11.

Tegbaru B, Wolday D, Messele T, Legesse M,
Mekonnen Y, Miedema F, Tuberculin skin test con-
version and reactivity rates among adults with and
without human immunodeficiency virus in urban set-
tings in Ethiopia. Clin Vaccine Immunol
2006;13(7):784-9.

Mohraz M, Ramezani A, Gachkar L, Velayati AA. Fre-
quency of positive purified protein derivative test in
those infected with human immunodeficiency virus.
Arch Iran Med 2006;9(3):218-21.

Alavi SM. Relative frequency of infections among hos-
pitalized injecting drug user HIV positive patients in
Razi hospital, Ahvaz, SW Iran (2001-2003).
Jundishapoor ] Microbiol 2008;1(1):6-9.

Imran H. Khan, Resmi Rauimdran, Jo Ann Yec,
Melanie Ziman, David M, Marila L, Gennaro. Profil-
ing antibodies to mycobacterium tuberculosis by mul-
tiple microbial suspension Arrays for serodiagnosis
of tuberculosis. Clinical Vaccine Immunology
2008;15(3):428-33.

Cho Sung. Current Issues on molecular and immuno-
logical Diagnosis of tuberculosis. Yonsei Med ]
2007;48(3):347-54.

Fujita Y, Ogata H, Yano I. Clinical evaluation of se-
rodiagnosis of active tuberculosis by multiple-antigen
ELISA using lipids from Mycobacterium bovis Bca
Tokyo 172. 2005;43(11):1253-62.

Gennaro M, Affouf M, Kanaujra GV, Brusasca PN,
Mangura B, Reichman L. Antibody markers of inci-
dent tuberculosis amoung HIV-infected adult in USA:
a historical prospective study. 2007;11(6): 624-31.



