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This clinical guide is intended to provide healthcare professionals with an
overview of current clinical information on the use of QuantiFERON®-TB Gold
(QFT™) for detecting tuberculosis (TB) infection in children.

Common Questions
What is the risk of TB in children?
Childhood tuberculosis represents a sentinel event in a
community—suggesting recent transmission from an
infectious adult. Children exposed to adults with smear
positive TB have a high risk for infection, and this risk
increases with the degree of contact.(1,2)
In children, up to 50% of untreated infants and 15% of
older children with latent TB infection will develop disease
within two years of being infected.(3) Accurately identifying
those who are latently infected is difficult as they remain
asymptomatic. In countries with a high incidence of TB,
risk of infection among children in contact with adults with
TB is as high as 50%.(4)
What difficulties occur in trying to diagnose TB
in children?
Children often present with vague, non-specific signs and
symptoms. The diagnosis of tuberculosis in children is
traditionally based on chest radiography, tuberculin skin
testing, and mycobacterial staining/culture—although
these investigations may not always be positive in children
with TB. Tuberculosis is less often bacteriologically
confirmed in children than in adults. This is due to the
difficulty in obtaining suitable specimens, as a large
number of cases of childhood TB are extrapulmonary and
young children rarely produce sputum—resulting in the
use of invasive procedures to collect sample material.(5,6,7,8)
When available, culture results are frequently negative;
in most patients that test positive, the results come too
late to serve initial case management. Consequently,
few children treated for TB are treated on the basis of a
microbiological diagnosis.(3,7) QFT is a simple blood test
and in most cases provides a next day result. This simple
and speedy diagnostic procedure can assist in the initial
assessment of children for whom there is clinical suspicion
of TB infection.
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What are the limitations of the TST in detecting LTBI
in children? Does QFT overcome these limitations?
TST reactions are common in healthy children
vaccinated with BCG or infected with environmental
mycobacteria.(9,10,11) Children suffering from malnutrition,
measles and HIV often have false negative reactions.(12)
The TST is also subject to boosting, reader variability, and
false-negative results in immune compromised.(12) This
combination of systematic non-specificity, and lack of
sensitivity, combine to produce responses that more often
produce confusion than provide clarity.
QFT is an innovative blood test that measures the cellmediated immune response of TB-infected individuals.
The test uses specially designed blood collection tubes
that are coated with M. tuberculosis specific antigens
(ESAT-6, CFP-10 and TB7.7(p4)), along with negative
and positive control tubes. These TB-specific antigens
are encoded within two regions of the M. tuberculosis
genome that are deleted from all BCG strains and are
absent in most non-tuberculous mycobacterial (NTM)
species—except M. marinum, M. szulgai and M. kansasii.
As a result, QFT is not affected by BCG vaccination (13)
or reactivity to non-tuberculous mycobacteria (except
M. marinum, M. szulgai and M. kansasii).(14) Clinical studies
have shown that QFT has higher specificity in children
than the TST.(14,16) The specificity of QFT in children has
been shown as 100%, compared to 58% for the TST.(14)
In addition, QFT has been shown to be effective in
malnourished children.(15) As the test produces a numerical
result it is not subject to reader variability.

How sensitive is QFT in children?
QFT has been shown to be effective in children less than
6 months of age and in children with bacteriologically
confirmed TB (the sensitivity of QFT was 93%).(14) The
sensitivity of TST in children with active TB can be low, and
is even lower in children with disseminated TB, malnutrition,
or HIV infection—which are all common in regions with a
high prevalence of TB.(17,18,19) In a study of children who lived
in close contact with smear-positive adult TB patients, QFT
detected more children infected with TB than did the TST.
Positive QFT results showed significant correlation with
smear status of the infected adults, whereas TST did not.(16)
How often does QFT yield an indeterminate QFT
result, and what do such results mean?
Indeterminate results occur very infrequently with QFT. In
clinical studies that included young children (< 4 years old)
and malnourished children, the indeterminate rate of QFT
ranged from 0–4.1%.(13,15,20)
However, an indeterminate QFT is meaningful, suggesting
possible anergy and does not indicate a failed test. By
including an internal positive control (phytohemaglutinin
tube), the QFT test enables the distinction between
indeterminate results and those that are truly QFT
negative. The phytohemaglutinin positive control can be
affected by blood mishandling, and should not be used
as the sole assessment of immune status. In contrast,
a negative TST does not differentiate between those
individuals who are anergic and those who have a truly
negative TST.

To date, over 130 independent papers have been
published on the use of QFT. There is now strong
clinical evidence supporting the use of QFT in
children—the volume of published evidence
supporting that QFT provides a major improvement
in the detection of childhood TB
is rapidly growing.

‘‘

“QFT can be a substitute for TST in detecting
latent TB infection in childhood contacts aged
≤ 5 years, especially in those who may have a
false-positive TST due to BCG vaccination or
non-tuberculous mycobacterial infection”.(13)

’’
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Summary of Published Studies
Publication

Main Finding

Nakaoka H, Lawson L, Squire SB, Coulter B, Ravn P,
Brock I, Hart CA, Cuevas LE. Risk for tuberculosis among
children. Emerg Infect Dis 2006; 12:1383–8.

A Nigerian study that assessed the risk of TB infection using QFT and
the TST in 207 children (mean age 7.4 years) in 3 different risk groups. In
the highest risk group (children with close contact to adults with smear
positive TB), QFT detected more children infected with TB than the
TST—showing the superior sensitivity of QFT. A clear correlation with
smear status was seen, with 45% (4/11), 80% (16/20), 68% (15/22), and
90% (17/19) of children in contact with adults with scanty, +, ++, and +++
AFB, respectively showing positive results from the QFT test (p = 0.03).
Unlike TST, positive QFT results were related to increasing age, indicating
accuracy, as young children have a lower lifetime risk of infection.
In children with no household exposure to adults with infectious TB, QFT
showed superior specificity. Positive rates were lower with QFT (10%)
compared to TST (13%), and similar rates were observed in contacts of
smear negative cases.

Dogra S, Narang P, Mendiratta DK, Chaturvedi P, Reingold
AL, Colford JM Jr, Riley LW, Pai M. Comparison of a whole
blood interferon-gamma assay with tuberculin skin testing
for the detection of tuberculosis infection in hospitalized
children in rural India. J Infect 2007; 54:267–76.

An Indian study that compared QFT to the TST in 105 children who were
suspected of having TB, or had contact with an index case. In this study
11 children (10.5%) were QFT positive, whereas the TST was positive in 15
(15%) at ≥ 5mm, 11 (10.5%) at ≥ 10mm, or 4 (4%) at ≥ 15mm. Concordance
of TST with QFT was high (95%) at the 10mm TST cut-off. All ≥ 15mm TST
subjects were QFT positive.
There were no indeterminate QFT results, despite 40% of the children
being < 4 years old and 57% of them being malnourished.

Detjen AK, Keil T, Roll S, Hauer B, Mauch H, Wahn U,
Magdorf K. Interferon-gamma release assays improve
the diagnosis of tuberculosis and nontuberculous
mycobacterial disease in children in a country with a low
incidence of tuberculosis. Clin Infect Dis 2007; 45:322–8.

Comparison of QFT to Elispot and TST in 73 children—28 with
bacteriologically confirmed TB, 23 with bacteriologically confirmed
non-tuberculous mycobacterial (NTM) lymphadenitis and 22 with other
respiratory tract infections. In this study both tests had equal sensitivity
(93%) and QFT slightly higher specificity than Elispot (100% vs. 98%
respectively).
Children with NTM lymphadenitis were all QFT negative, whereas 78%
were TST positive.
This study shows that QFT is effective in children < 3 years old as 54% of
the children in this study were < 3 years old.

Okada K, Mao TE, Mori T, Miura T, Sugiyama T,
Yoshiyama T, Mitarai S, Onozaki I, Harada N, Saint S,
Kong KS, Chhour YM. Performance of an interferongamma release assay for diagnosing latent tuberculosis
infection in children. Epidemiol Infect 2007; 8:1–9 [Epub
ahead of print].

A Cambodian study that compared QFT with the TST in children ≤ 5 years
old who were household contacts (≥ 1 month) of an index case. QFT was
positive in 17% of cases while the TST was positive in 24% of cases. In this
trial 88% of the children were BCG vaccinated and this did not affect QFT
results. There was a low rate of indeterminate QFT results–4.1% (9 of 217).

Publication

Main Finding

Mori M, Kurosawa R, Imagawa T, Katakura S, Mitsuda T,
Aihara Y, Yokota S. Usefulness of interferon-gamma
based diagnosis of Mycobacterium tuberculosis
infection in childhood tuberculosis. Kansenshogaku
Zasshi 2005; 79:937–44.

A Japanese study that evaluated the usefulness of QFT in
diagnosing primary TB. In 5 children who presented with signs
and symptoms of TB infection, QFT was positive and these
children were subsequently confirmed as having TB disease. In 3
asymptomatic cases that did not have abnormalities on diagnostic
imaging, QFT was positive—one of these cases subsequently
developed TB. In 12 other children, QFT was negative and after 12
months of follow-up, none of these children developed TB disease.

Connell T, Bar-Zeev N, Curtis N. Early detection of
perinatal tuberculosis using a whole blood interferongamma release assay. Clin Infect Dis 2006; 42:82–5.

A case report of QFT use in 2 infants (< 6 months old), suspected
of having perinatal TB. Both had negative TST results, however
the chest x-ray was suggestive of milliary TB and QFT was
positive in both infants. Based on these results both children
were promptly started on antituberculosis treatment and culture
of gastric aspirates revealed MTB 6 weeks later.

Connell TG, Curtis N, Ranganathan SC, Buttery JP.
Performance of a whole blood interferon gamma assay
for detecting latent infection with Mycobacterium
tuberculosis in children. Thorax 2006; 61:616–20.

An Australian study that compared the performance of QFT with
TST in detecting LTBI and TB disease in 101 children. In the LTBI
risk group (n = 42, median age 9.2 years) 26% were QFT positive,
while 70% were TST positive. However QFT was positive in all 9
children with TB disease (median age 3.9 years), while TST results
were only available for 6 of these 9 children and was positive for
4 of 6 (at ≥ 10mm).

Domínguez J, Ruiz-Manzano J, De Souza-Galvão M,
Latorre I, Milà C, Blanco S, Jiménez MA, Prat C,
Lacoma A, Altet N, Ausina V. Comparison of two
commercially available interferon-gamma blood tests
for immunodiagnosis of tuberculosis infection.
Clin Vaccine Immunol 2007; Oct 31 [Epub ahead of print].

This study evaluated Elispot and QFT for detecting TB in 626
adults and children with active TB and latent infection. In this
study 9 children had active TB and both tests produced similar
results in this group—QFT and Elispot were positive in 67% of
cases (6 of 9).

Tsiouris SJ, Austin J, Toro P, Coetzee D, Weyer K,
Stein Z, El-Sadr WM. Results of a tuberculosis-specific
IFN-gamma assay in children at high risk for tuberculosis
infection. Int J Tuberc Lung Dis 2006; 10:939–41.

This was the first study that compared QFT to the TST in 184
South African children aged 5–15 years old, who had no prior
history of TB—but had current and/or prior contact with TB.
QFT and TST (at ≥ 10mm) were positive in 33.2% and 43.5%
of children, respectively (p < 0.001) indicating that QFT may be
more specific than the TST. There were no indeterminate QFT
results reported.
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