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Interferon-c release assays in tuberculosis contacts:

is there a window period?
The tuberculin skin test (TST) is the established procedure for
diagnosis of latent tuberculosis infection (LTBI) among the
contacts of an infectious tuberculosis (TB) case. TST may
convert to positive f8 weeks after Mycobacterium tuberculosis
infection, an interval that is usually referred to as the ‘‘window
period’’. A negative TST obtained ,8 weeks before does not
exclude infection, and a second test is recommended [1, 2].
However, TST has some limitations, such as cross-reactivity
with Bacille Calmette–Guérin (BCG) and with nontubercular
mycobacterial infections.

T-cell interferon-c release assays (IGRA) are emerging as new
screening tools for LTBI diagnosis. IGRAs incorporate specific
antigens of M. tuberculosis that are absent in BCG strains and in
the majority of nontubercular mycobacteria, offering enhanced
specificity for detecting M. tuberculosis infection [3]. In addition,
their use has been approved for screening of infection in contacts
[1, 4]. Most TB contact studies have shown a better correlation of
IGRA with the intensity of M. tuberculosis exposure than that
obtained using TST, particularly in patients previously vacci-
nated with BCG [5]. Yet, to our knowledge, no study has
considered carefully the window period after M. tuberculosis
exposure while simultaneously evaluating responses for TST
and IGRA. The aim of this study was to find out which of the two
tests converts earlier to positive in persons with recent infection
after contact with an infectious TB case.

We used a longitudinal prospective analysis to study 184
healthy adults, all having had recent contact with a micro-
biologically confirmed pulmonary TB index patient. The
setting was a specialized TB clinic in Pontevedra, Spain, where
the incidence of TB has historically been among the highest in
Western Europe. In 1996, a TB control programme was
established, and incidence has steadily dropped from 72.3 to
32.6 per 100,000 in 2008.

TST and a commercially available IGRA, Quantiferon1-TB
Gold In-Tube (QFT; Cellestis, Carnegie, Australia), were both

carried out at the first visit of the contacts to our clinic after TB
exposure (time 0: TST0 and QFT0, respectively). The attending
physician was blind to the QFT result, and medical advice was
offered to the patient only on the basis of the TST result.
Patients with positive TST were offered to start LTBI
chemotherapy after active TB was excluded. For those contacts
with a negative TST0, a repeat TST and QFT were undertaken
2 months later (time 2: TST2 and QFT2, respectively), at the end
of the window period. In addition, patients with a positive
TST0 but negative QFT0 were recalled to have a second QFT
2 months later, irrespective of whether the patient was
receiving treatment for LTBI.

Peripheral blood was processed for the QFT assay according to
the manufacturer’s instructions. Samples were frozen and
stored at -70uC for analysis 3–4 weeks later. The cut-off value
for a positive test was 0.35 IU?mL-1. TST was carried out
according to the Mantoux method, with 2 units of tuberculin
RT-23 (purified protein derivative; State Serum Institute,
Copenhagen, Denmark), following the standardised protocol.
A positive TST was defined as an induration of o5 mm. We
excluded from the study HIV-infected persons or those with
other immunosuppressive conditions, pregnant females, and
those with a previous documented positive TST. Institutional
ethical approval was obtained from the Ethical Committee of
Clinical Research (Xunta de Galicia, Spain). All participants
included in the study gave their written informed consent.

Initially, 184 participants, recent contacts of microbiologically
confirmed pulmonary TB patients were enrolled in the study,
but 32 were excluded due to a history of a previous positive
TST (28 cases) or because of incomplete data for the index TB
case (four cases). The remaining 152 participants had a median
age of 44 yrs (interquartile range 32–55 yrs) and were contacts
of 48 different index TB patients. None had ever previously
received TB or LTBI treatment. 55 (36.2%) contacts had had a
previous BCG vaccination. For 137 (90.1%) contacts, the index
TB case was acid-fast bacilli positive. c
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The results of our study are summarised in figures 1 and 2. At
the first visit, 62 (40.8%) contacts showed a positive TST0, while
57 (37.5%) contacts had a positive QFT0. A total of 90 contacts
with an initial negative TST0 (0 mm) were called 2 months
later for TST2 and QFT2 studies, which were finally performed
on 81 patients (nine patients did not return after 2 months). Of
those contacts, 24 converted to a positive TST2, representing
29.6% (95% CI 19.1–40.2%). It is worth noting that nine of them
(37.5%, 95% CI 16.0–59.0%) had already been positive in QFT0,
suggesting an earlier conversion of QFT than TST.

In 80 participants with an initial negative QFT0 (12 with
positive TST0 and 68 with negative TST0), a second QFT2 was
also carried out. Of this group, 17 converted to positive (21.2%,
95% CI 11.7–30.8%), including three who had had a positive
TST0 (17.6%, 95% CI 3.8–43.4%), while a further 12 showed

both TST and QFT conversion. In two cases, negative at TST0

and TST2, both had QFT2 results slightly above the diagnostic
cut-off limit suggested by the manufacturer (0.37 and
0.45 IU?mL-1, respectively).

Our results indicate that, as for TST, QFT has a window period
of conversion after exposure to M. tuberculosis. Time of
conversion may differ between the two, but still has to be
clearly determined for QFT. Nevertheless, QFT conversion
preceded that of TST in 37.5% of participants with documented
TST conversion, while TST was found to be positive at the first
visit after exposure in only three out of 17 cases with QFT
conversion, suggesting that an earlier TST conversion is also
possible. In at least two of these cases, we cannot rule out that a
positive TST0 could be related to previous TB infections or
BCG vaccination.

9 patients lost

24

63

17

57

95

62

90

a) b)
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57

15 patients lost

9 QFT0
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+

FIGURE 1. Results of a, c) tuberculin skin test (TST) and b, d) Quantiferon1-TB Gold In-Tube (QFT) assay after a, b) recent contact with a tuberculosis index case (TST0

and QFT0) and c, d) after the 2-month window period (TST2 and QFT2). a) n5152. b) n5152. c) n581. d) n580. Data are presented as contacts n. &: negative test result;

&: positive test result.
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Our findings suggest that IGRAs could be a valid alternative to
TST in the study of TB contacts, especially with increasing
evidence that a positive IGRA result is a predictive factor for
progression to TB [6, 7]. Nevertheless, to the best of our
knowledge, this is the first study that simultaneously compares
TST and an IGRA, looking for a possible conversion in both
tests. Although the time of QFT conversion still has to be
clearly determined, our work contributes towards clarifying
the time for studying contacts with IGRAs.

Our study has some limitations that deserve comment. First,
there is some concern about the possibility that a prior skin test
could boost the response of subsequent IGRAs [8]. In theory,
this could invalidate some of the positive IGRA responses
obtained 2 months after the TST, but other authors have
reported no effect [9]. A second limitation is that QFT reversion
to negative in patients with an initial positive QFT0 cannot be
ruled out. In addition to the spontaneous reversion reported
for TST responses, IGRA reversion has also been described in
TB contacts, and its significance is still a matter of debate [10].

From the results of our study, we conclude that QFT has a
‘‘window period’’ after exposure to M. tuberculosis. Therefore,
for those cases with an initially negative result with QFT after
recent exposure, a later second test must be carried out to
definitely exclude infection. Alternatively, when QFT is the
only technique used, the last possible exposure time to the
index case can be assessed, and blood is only drawn for
the QFT after an 8-week interval.
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FIGURE 2. Results of tuberculin skin test (TST) and Quantiferon1-TB Gold In-

Tube assay (QFT) after recent contact with a tuberculosis index case (&) and

8 weeks later (&).
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