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QuantiFERON TB Gold: a new method
for latent tuberculosis infection
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QuantiFERON-TB Gold obtained approval in 2003 by the Food and Drug Administration as a valid tool for the diag-
nosis of latent tuberculosis. In this report, we evaluated its potential use in the immunological diagnosis of
Mycobacterium tuberculosis infections in different groups of subjects. 
Our data indicate that QuantiFERON-TB Gold is specific for identifying subjects who have come into contact with M.
tuberculosis and its use alongside traditional diagnostic techniques may be an important instrument for controlling
tuberculosis.
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Tuberculosis (TB) remains a major global public
health problem. More efficient controls should
be implemented to better control the spread of
TB and these should include the rapid identifi-
cation of subjects with active and latent TB. The
tuberculin skin test (TST) cannot be considered
a gold standard because it has low sensitivity and
specificity (Andersen et al., 2000; Barnes PF,
2004). Recently, the Food and Drug Admini -
stration approved the use of the QuantiFERON-
TB GOLD test (QFT-TB Gold) (produced by
Cellestis Limited Australia). This is an in-vitro di-
agnostic test which measures the IFN-gamma re-
leased by T lymphocytes sensitised after incuba-
tion with the M. tuberculosis-specific antigens E-

SAT-6 and CFP-10 (Mazurek et al., 2005). Both
these antigens are absent from all BCG strains,
are present in M. tuberculosis, M. bovis and in on-
ly a few non tubercular mycobacterial species
such as M. kansasii, M. szulgai and M. marinum
(Sorensen et al., 1995). Several studies have
demonstrated the specificity and sensitivity of
this assay, and excellent results have been ob-
tained both for patients with active TB (Mori et
al., 2004; Ravn et al., 2005; Lee et al., 2006) and
those with latent TB (Arend et al., 2001; Carvalho
et al., 2007; Higuchi et al., 2007). In this paper we
evaluate the use of QuantiFERON-TB Gold as an
immunological diagnostic tool for M. tuberculo-
sis infection. 135 blood samples obtained from
different patients were divided up into 5 groups. 
Group I comprised 16 healthy subjects with neg-
ative TST. 
Group II comprised 31 healthy subjects with pos-
itive TST, 11 of these were vaccinated with BCG. 
Group III comprised 30 patients with active pul-
monary TB of M. tuberculosis who had been treat-
ed for less than 30 days. TB was demonstrated



with traditional tuberculosis diagnosis. Radiogra -
phic evidence disclosed unilateral and multilat-
eral parenchymal lesions in TB patients. QFT was
performed after the TB diagnosis. In this group
24 patients were also TST positive and 6 TST neg-
ative; 25 subjects developed a pulmonary TB and
5 developed extrapulmonary TB. Two patients
were also HIV positive. Group IV was of 38 sub-
jects with suspected TB (contacts, immigrants,
highly suspected). For 10 subjects of this group
TST was positive in 5 subjects. No patients de-
veloped active TB in this group. 
Group V comprised 20 HIV+ subjects. The TST in
this group was carried out in 11 subjects and the
test was positive in 5 of these and negative in 6.
The blood samples were taken at the Clinic of the
Respiratory Diseases and the Infective Diseases
Clinic of the University of Sassari. The patients
enrolled in the study were 70 males and 65 fe-
males with a median age of 45 years (range 20-70
years). With the exception of group V subjects,
the other patients no had immunodeficiency sta-
tus. The majority of patients originated from
Sardinia and only three were immigrants (n=2
from Africa and n=1 from Eastern Europe). Many
of the patients enrolled were out-patients. In these
subjects the TST was performed but they did not

undergo a follow-up visit or they came back after
more of 72 hours. For these patients the TST was
not taken into consideration. Each blood sample
was incubated overnight with ESAT-6 and CFP-10
antigens, and with the negative control Nil (saline
solution) and the positive control Mitogen (phy-
tohemagglutinin). The plasma were collected the
following day and stored at -20°C until immune-
assay was carried out. IFN-γ was measured with
a standard ELISA technique. Optical density was
measured at 450 nm (with a reference filter of
650 nm) with the VERSA Tunable Max mi-
croplate reader (Molecular Devices). The data
were processed using the calculation software
supplied with the kit. The test was considered
positive when: Mitogen was ≥ o <0.5 IU/ml and E-
SAT-6 and CFP-10 <0.35 IU/ml. The test was con-
sidered negative when: Mitogen was <0.5 IU/ml
and ESAT-6 and CFP-10 <0.35 IU/ml. The test was
considered indeterminate when: Mitogen was
<0.5 IU/ml and ESAT-6 and CFP-10 <0.35 IU/ml.
In patients of group II and III, and in 97 subjects,
where both QFT-Gold and TST data were avail-
able, results of two assays were compared using
the χ2 test.
Sixteen subjects of Group I were negative both
to TST and QFT. (Table 1, Figure 1). In this group
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TABLE 1 - Results for the QuantiFERON-TB test in the different groups examined.

QuantiFERON TB-Gold Group I Group II Group III Group IV Group V

Positive 0 15 23 22 3

Negative 16 16 2 16 14

Indeterminate 0 0 5 0 3

Total 16 31 30 38 20

FIGURE 1 - “Comparison between TST
and QFT results in the I, II and III groups
examined.



we observed a total agreement between the two
tests. 
In the second group (31 patients), 15 TST positive
subjects were positive to QFT, 16 TST positive
subjects were instead negative to immunological
assay. Results obtained from the two tests in this
group were apparently controversial. 
Nevertheless no statistical difference was observed
between the two assays (p=0.799, odd ratio =1).
Eleven subjects were TST positive because vacci-
nated with BCG, whereas 5 subjects according to
QFT and TST results had a latent tubercular in-
fection presumably after recent contact with active
TB patients. The data obtained from this group
indicated the higher specificity of QFT compared
with TST. In fact, the immunological assay dis-
criminates between healthy TST positive vacci-
nated BCG subjects from healthy TST positive
subjects with latent TB infection. So the applica-
tion of QFT is very important when TB infection
is suspected in BCG vaccinated subjects. The five
subjects TST+ but negative to QFT, have had no
contact with TB patients. In these subjects, ac-
cording to QFT results, prophylaxis was avoided
and these data indicated that a definite diagnosis
of latent tubercular infection based only on tu-
berculin test is not reliable, given that positive re-
sults may be found in subjects who have not been
in contact with M. tuberculosis. 
In TB patients of Group III, QFT was positive in
23 subjects (Table 1, Figure 1) negative in 2 and
indeterminate in 5. Of the two negative subjects,
one was HIV positive with disseminated TB.
While of the five subjects with indeterminate val-
ues, one had tubercular meningitis and four had
pulmonary TB. Of 23 QFT positive patients, 22
were TST positive and one TST negative. Of the
two negative QFT patients, one was TST positive
and one TST negative. The subject with tubercu-
lar meningitis, with indeterminate values to QFT
was TST positive. Other people with indetermi-
nate QFT were negative to TST. 
These data indicated that no significant differ-
ences were observed between the performance
of TST and QFT in TB patients (p=0.754 odd ra-
tio=1.22). A high number of TB subjects were
negative or indeterminate to immunological as-
say. This result indicated that the utility of QFT
in the diagnosis of active TB may be low. In fact
the capacity of the QFT assay to detect the pro-
duction of IFN-gamma in subjects with active TB

depended on various factors, such as the stage of
disease at the time the blood samples are taken
and its association with other pathologies. It is
clear that a negative or indeterminate QFT result
in a subject with suspected active TB should be
carefully evaluated, based on the patient’s med-
ical history. Consequently with the small num-
ber of extrapulmonary TB samples analyzed in
this study it is impossible to check the sensitivi-
ty of immunological assay in this form of tuber-
culosis.
Of the 38 suspected subjects in Group IV, 16 were
negative to QFT-TB Gold and 22 positive (Table
1). All subjects with a negative QFT were nega-
tive also at microbiological examinations and no
patients developed TB, also the positive subjects
did not develop disease. The TST was carried out
only in ten subjects with positive QFT. This test
was positive in five patients and negative in re-
maining five subjects. The high number of pa-
tients that failed the visit for TST reading demon-
strates the poor compliance of the subjects with
the TST and a better compliance with the QFT.
Our results showed that immunological assay is
useful in suspected subjects, such as a healthy
person that had contact with active TB patients,
because it specifically identified people to submit
to preventive therapy.
Group V comprised 20 HIV+ subjects. Three of
these had indeterminate results, fourteen nega-
tive and three positive (Table 1). The indetermi-
nate subjects had very low levels of mitogen (0.01
IU/ml), while in the negative subjects the mito-
gen response was normal. In eleven of HIV+ pa-
tients the TST was carried out. For two HIV and
QFT positive subjects the TST was also positive.
In seven QFT negative patients the TST was neg-
ative in 6 of these, and positive in one subject.
Two indeterminate QFT patients were positive to
TST. The performance of immunological assay
in HIV+ patients might depend on the stage of
disease. Other studies are necessary to compare
the sensitivity of TST and QFT in these immun-
odepressed subjects.
In 97 patients, where both results of QFT and TST
were available, the statistical analysis indicated
that no significant difference exists between the
two assays (p=0.147, odd ratio =1,59).
Although we examined a small number of pa-
tients and no significant differences were ob-
served between the two tests, our results indicate
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that QuantiFERON-TB Gold is more specific than
TST and so it could become an important in-
strument for diagnosing of TB especially in the
latent form of disease. Another important ad-
vantage of the QFT to emerge from our study, is
that no follow-up visit is needed for the im-
munologcal assay, as required after 72 hours to
interpret the results by TST. Further studies are
necessary to determine the utility of QFT-TB Gold
in HIV+ subjects. Although more studies are al-
so necessary to confirm the importance of the
IFN-γ test as a diagnostic instrument for TB, our
experience indicated that using QuantiFERON-
TB Gold in conjunction with traditional diag-
nostic techniques in clinical practice may help to
improve checks for TB infection.

REFERENCES

ANDERSEN, P., MUNK, M.E., POLLOCK, J.M., DOHERTY,
T.M. (2000). Specific immune-based diagnosis of
tuberculosis. Lancet. 356, 1099-104.

AREND, S.M., ENGELHARD, A.C., GROOT, G., DE BOER, K.,
ANDERSEN, P, OTTENHOFF, T.H., AND VAN DISSEL, J.T.
(2001). Tuberculin skin testing compared with T-
cell responses to Mycobacterium tuberculosis spe-
cific and nonspecific antigens for detection of la-
tent infection in person with recent tuberculosis
contact. Clin. Diagn. Lab. Immunol. 8, 1089-1096.

BARNES, P.F. (2004). Diagnosing latent tuberculosis in-
fection: turning glitter to gold. Am J Respir Crit Care
Med. 170, 5-6. 

CARVALHO, A.C., PEZZOLI, M.C., EL-HAMAD, I., ARCE, P.,

BIGONI, S., SCARCELLA, C., INDELICATO, A.M., SCOLARI,
C., CAROSI, G., MATTEELLI, A. (2007). Quanti -
FERON((R))-TB Gold test in the identification of
latent tuberculosis infection in immigrants. J Infect.
Apr 9.

HIGUCHI, K., HARADA, N., MORI, T., SEKIYA, Y. (2007).
Use of QuantiFERON-TB Gold to investigate tu-
berculosis contacts in a high school. Respirology.
Jan, 12 (1), 88-92

LEE, J.Y., CHOI H.J., PARK, I.N., HONG, S.B., OH, Y.M.,
LIM, C.M., LEE, S.D., KOH, Y., KIM, W.S., KIM, D.S.,
KIM, W.D., SHIM, T.S. (2006). Comparison of two
commercial interferon-gamma assays for diagnos-
ing Mycobacterium tuberculosis infection. Eur
Respir J. Jul; 28 (1), 24-30. Epub 2006 Apr 12. 

MAZUREK, G.H., JEREB, J. LOBUE, P., IADEMARCO, M.F.,
METCHOCK, B., VERNON, A. (2005).Division of
Tuberculosis Elimination, National Center for HIV,
STD, and TB Prevention, Centers for Disease
Control and Prevention (CDC). Guidelines for using
the QuantiFERON-TB Gold test for detecting
Mycobacterium tuberculosis infection, United
States. MMWR Recomm Rep. 2005 Dec 16; 54 (RR-
15): 49-55. Erratum in: MMWR Morb Mortal Wkly
Rep. Dec 23; 54 (50), 1288

RAVN, P., MUNK, M.E., ANDERSEN, A.B., LUNDGREN, B.,
LUNDGREN, J.D. NIELSEN, L.N., KOK-JENSEN, A.,
ANDERSEN, P., WELDINGH, K. (2005). Prospective e-
valuation of a whole-blood test using Mycobac -
terium tuberculosis-specific antigens ESAT-6 and
CFP-10 for diagnosis of active tuberculosis. Clin
Diagn Lab Immunol. 12, 491-496.

SORENSEN, A.L., NAGAI, S., HOUEN, G. ANDERSEN, P.,
ANDERSEN, A.B. (1995). Purification and character-
ization of a low-molecular-mass T-cell antigen se-
creted by Mycobacterium tuberculosis. Infect
Immun. 63, 1710-7.

480 A. Bua, P. Molicotti, G. Delogu, P. Pirina, M.S. Mura, G. Madeddu, F. Saba, I. Maida, L.A. Sechi, S. Zanetti


