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Question X?
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… …



Data on impact?

4

We need studies on impact!
Data on test characteristics 
and implementation setting 

are sufficient!



Final Outcomes?
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We need to look at final 
outcomes!

Looking at key intermediate 
outcomes is sufficient!



RCTs?
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We need RCTs! Doing a mix of accuracy, 
modelling and OR is sufficient!



Settings?

7

Doing a few large studies 
representative of major 

epidemiological settings is 
sufficient!

We need many small 
operational research studies!



Dx or Dx+?

8

We need to assess the 
combined impact of 

diagnostics and downstream 
effects!

We should look at the 
impact of diagnostics, 

separately from the influence 
of downstream effects!
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1. “A major obstacle to conducting impact assessments is a lack of
consensus on what ‘impact’ really means, and what patient-,
population-, health systems-, and epidemiology-important
outcomes should be measured to decide on impact.”

2. “There is also a lack of guidance on the methods (i.e. study
designs) to be used to measure them, which methods will be
most rapid and cost-effective”

3. “[…] the impact of a new, more accurate diagnostic tool on
tuberculosis epidemiology [is] substantially affected by
contextual factors unrelated to tool performance.”

9 Ramsay 2010, Cobelens 2012,  Lin 2012



Challenges & Lenses

1. What is impact / which 
outcomes? 

2. How to study it / which 
designs? 

3. How to consider 
context?
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2. researcher!
- primary research 
- systematic reviews 

3. policy maker / guideline developer!
- global 
- country level 

4. Funders!
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Figure 2–1. Application of USPSTF analytic framework to test evaluation* 

 
*Adapted from Harris et al., 20017 

In summarizing evidence, studies for each linkage might vary in strength of design, 
limitations of conduct, and adequacy of reporting. The linkages leading from changes in patient 
management decisions to health outcomes are often of particular importance. The implication 
here is that the value of a test usually derives from its influence on some action taken in patient 
management. Although this is usually the case, sometimes the information alone from a test may 
have value independent of any action it may prompt. For example, information about prognosis 
that does not necessarily trigger any actions may have a meaningful psychological impact on 
patients and caregivers. 

Principle 3: Consider using decision trees. 
An analytic framework is helpful when direct evidence is lacking, showing relevant key 

questions along indirect pathways between the test and important clinical outcomes. Analytic 
frameworks are, however, not well suited to depicting multiple alternative uses of the particular 
test (or its comparators) and are limited in their ability to represent the impact of test results on 
clinical decisions, and the specific potential outcome consequences of altered decisions. 
Reviewers can use simple decision trees or flow diagrams alongside the analytic framework to 
illustrate details of the potential impact of test results on management decisions and outcomes. 
Along with PICOTS specifications and analytic frameworks, these graphical tools represent 
systematic reviewers’ understanding of the clinical context of the topic. Constructing decision 
trees may help to clarify key questions by identifying which indices of diagnostic accuracy and 
other statistics are relevant to the clinical problem and which range of possible pathways and 



What do other say? 
A quick look beyond the TB world…

• World Bank

• UPSTF / AHRQ

• Epidemiology/
Computer Science

13

WORLD BANK INDEPENDENT EVALUATION GROUP ■ EVALUATION CAPACITY  DEVELOPMENT

T H E W O R L D  B A N K

1818 H Street, N.W.
Washington, D.C. 20433, U.S.A.
Telephone: 202-477-1234
Facsimile: 202-477-6391
Telex: MCI 64145 WORLDBANK

MCI 248423 WORLDBANK
Internet: www.worldbank.org

Independent Evaluation Group
Sector, Thematic &Global Evaluation (IEGSG)
E-mail: eline@worldbank.org
Telephone: 202-458-4497
Facsimilie: 202-522-3125

IMPACT 
EVALUATION- 

THE EXPERIENCE
OF THE 

INDEPENDENT 
EVALUATION

GROUP OF THE
WORLD BANK

      

Impact 
Evaluation 
in Practice

Paul J. Gertler, Sebastian Martinez, 
Patrick Premand, Laura B. Rawlings,
Christel M. J. Vermeersch

Interactive textbook at
http://www.worldbank.org/pdt

2-4 

Figure 2–1. Application of USPSTF analytic framework to test evaluation* 

 
*Adapted from Harris et al., 20017 

In summarizing evidence, studies for each linkage might vary in strength of design, 
limitations of conduct, and adequacy of reporting. The linkages leading from changes in patient 
management decisions to health outcomes are often of particular importance. The implication 
here is that the value of a test usually derives from its influence on some action taken in patient 
management. Although this is usually the case, sometimes the information alone from a test may 
have value independent of any action it may prompt. For example, information about prognosis 
that does not necessarily trigger any actions may have a meaningful psychological impact on 
patients and caregivers. 

Principle 3: Consider using decision trees. 
An analytic framework is helpful when direct evidence is lacking, showing relevant key 

questions along indirect pathways between the test and important clinical outcomes. Analytic 
frameworks are, however, not well suited to depicting multiple alternative uses of the particular 
test (or its comparators) and are limited in their ability to represent the impact of test results on 
clinical decisions, and the specific potential outcome consequences of altered decisions. 
Reviewers can use simple decision trees or flow diagrams alongside the analytic framework to 
illustrate details of the potential impact of test results on management decisions and outcomes. 
Along with PICOTS specifications and analytic frameworks, these graphical tools represent 
systematic reviewers’ understanding of the clinical context of the topic. Constructing decision 
trees may help to clarify key questions by identifying which indices of diagnostic accuracy and 
other statistics are relevant to the clinical problem and which range of possible pathways and 



How to Assess Impact 
3 important points

14



How to Assess Impact 
3 important points

1. impact = causal effect on final outcomes 
‣ comparison group (risk of bias) 
‣ extrapolation (indirectness)

14



How to Assess Impact 
3 important points

1. impact = causal effect on final outcomes 
‣ comparison group (risk of bias) 
‣ extrapolation (indirectness)

2. importance of mapping out the causal chain!
‣ logical framework connecting intermediate 

(surrogate) to final outcomes

14



How to Assess Impact 
3 important points

1. impact = causal effect on final outcomes 
‣ comparison group (risk of bias) 
‣ extrapolation (indirectness)

2. importance of mapping out the causal chain!
‣ logical framework connecting intermediate 

(surrogate) to final outcomes

3. importance of context!
‣ need to understand reasons for heterogeneity
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2. How to study it / 
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Study Design Examples 
Quasi-experimental studies
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Feasibility, diagnostic accuracy, and eff ectiveness of 
decentralised use of the Xpert MTB/RIF test for diagnosis 
of tuberculosis and multidrug resistance: a multicentre 
implementation study
Catharina C Boehme, Mark P Nicol, Pamela Nabeta, Joy S Michael, Eduardo Gotuzzo, Rasim Tahirli, Ma Tarcela Gler, Robert Blakemore, 
William Worodria, Christen Gray, Laurence Huang, Tatiana Caceres, Rafail Mehdiyev, Lawrence Raymond, Andrew Whitelaw, 
Kalaiselvan Sagadevan, Heather Alexander, Heidi Albert, Frank Cobelens, Helen Cox, David Alland, Mark D Perkins

Summary
Background The Xpert MTB/RIF test (Cepheid, Sunnyvale, CA, USA) can detect tuberculosis and its multidrug-
resistant form with very high sensitivity and specifi city in controlled studies, but no performance data exist from 
district and subdistrict health facilities in tuberculosis-endemic countries. We aimed to assess operational feasibility, 
accuracy, and eff ectiveness of implementation in such settings.

Methods We assessed adults (≥18 years) with suspected tuberculosis or multidrug-resistant tuberculosis consecutively 
presenting with cough lasting at least 2 weeks to urban health centres in South Africa, Peru, and India, drug-resistance 
screening facilities in Azerbaijan and the Philippines, and an emergency room in Uganda. Patients were excluded 
from the main analyses if their second sputum sample was collected more than 1 week after the fi rst sample, or if no 
valid reference standard or MTB/RIF test was available. We compared one-off  direct MTB/RIF testing in nine 
microscopy laboratories adjacent to study sites with 2–3 sputum smears and 1–3 cultures, dependent on site, and drug-
susceptibility testing. We assessed indicators of robustness including indeterminate rate and between-site performance, 
and compared time to detection, reporting, and treatment, and patient dropouts for the techniques used.

Findings We enrolled 6648 participants between Aug 11, 2009, and June 26, 2010. One-off  MTB/RIF testing detected 933 
(90·3%) of 1033 culture-confi rmed cases of tuberculosis, compared with 699 (67·1%) of 1041 for microscopy. MTB/RIF 
test sensitivity was 76·9% in smear-negative, culture-positive patients (296 of 385 samples), and 99·0% specifi c 
(2846 of 2876 non-tuberculosis samples). MTB/RIF test sensitivity for rifampicin resistance was 94·4% (236 of 250) 
and specifi city was 98·3% (796 of 810). Unlike microscopy, MTB/RIF test sensitivity was not signifi cantly lower in 
patients with HIV co-infection. Median time to detection of tuberculosis for the MTB/RIF test was 0 days (IQR 0–1), 
compared with 1 day (0–1) for microscopy, 30 days (23–43) for solid culture, and 16 days (13–21) for liquid culture. 
Median time to detection of resistance was 20 days (10–26) for line-probe assay and 106 days (30–124) for conventional 
drug-susceptibility testing. Use of the MTB/RIF test reduced median time to treatment for smear-negative tuberculosis 
from 56 days (39–81) to 5 days (2–8). The indeterminate rate of MTB/RIF testing was 2·4% (126 of 5321 samples) 
compared with 4·6% (441 of 9690) for cultures.

Interpretation The MTB/RIF test can eff ectively be used in low-resource settings to simplify patients’ access to early 
and accurate diagnosis, thereby potentially decreasing morbidity associated with diagnostic delay, dropout and 
mistreatment.

Funding Foundation for Innovative New Diagnostics, Bill & Melinda Gates Foundation, European and Developing 
Countries Clinical Trials Partnership (TA2007.40200.009), Wellcome Trust (085251/B/08/Z), and UK Department for 
International Development.

Introduction
Two of the three key infectious diseases of man, HIV and 
malaria, can be diagnosed in primary-care settings with 
straightforward rapid tests. No such technology has been 
available to accurately detect tuberculosis and its drug-
resistant forms, and this absence has been a major 
obstacle to improvement of tuberculosis care and 
reduction of the global burden of disease. Microscopy 
alone, although inexpensive, misses many patients and 
detects only those with relatively advanced disease.1–3 

Presently, only 28% of expected incident cases of 
tuberculosis are detected and reported as smear positive.4 
Undetected cases of disease increase morbidity, mortality, 
and disease transmission.5–7 In many countries, epidemic 
HIV infection has further reduced the sensitivity of 
microscopy and increased the necessity of rapid diagnosis 
of tuberculosis. The mortality of untreated or mistreated 
tuberculosis in people with advanced HIV is high.8–10 
Autopsy studies in various countries have shown that 
30–60% of people with HIV infection may die with 
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Study Design Examples 
Studies of clinical decision-making
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Does solid culture for tuberculosis infl uence clinical 
decision making in India?

N. Stall,* T. Rubin,† J. S. Michael,‡ D. Mathai,§ O. C. Abraham,§ P. Mathews,§ K. Thomas,§ 
M. John,* P. Daley§

* Schulich School of Medicine & Dentistry, University of Western Ontario, London, Ontario, † Faculty of Medicine, 
University of Toronto, Toronto, Ontario, Canada; ‡ Department of Microbiology, and § Department of Medicine, 
Christian Medical College, Vellore, India

Correspondence to: Peter Daley, Infectious Diseases Training and Research Centre, Christian Medical College, Vellore, 
632004 India. Tel: (+91) 416 228 2804. Fax: (+91) 416 223 2103. e-mail: pkd336@mun.ca
Article submitted 24 March 2010. Final version accepted 20 O ctober 2010.

S E T T I N G :  Medical units at an academic tertiary referral 
hospital in Southern India.
O B J E C T I V E :  To investigate the impact of solid culture on 
Löwenstein-Jensen medium on clinical decision making.
D E S I G N :  In a retrospective review of 150 culture-positive 
and 150 culture-negative consecutively sampled tuber-
culosis (TB) suspects, treatment decisions were analysed 
at presentation, after the availability of culture detection 
results and after the availability of drug susceptibility 
testing (DST) culture results. 
R E S U LT S :  A total of 124 (82.7%) culture-positive pa-
tients and 35 (23.3%) culture-negative patients started 
anti-tuberculosis treatment prior to receiving their cul-
ture results; 101 patients (33.7%) returned for their re-

sults; two (1.3%) initiated treatment based on positive 
culture and no culture-negative patients discontinued 
treatment. DST was performed on 119 (79.3%) positive 
cultures: 30 (25.2%) showed any resistance, eight (6.7%) 
showed multidrug resistance and one (0.84%) showed 
extensively drug-resistant TB. Twenty-eight patients 
(23.5%) returned for their DST results. Based on DST, 
treatment was modi � ed in four patients (3.4%). 
C O N C L U S I O N :  Using solid culture, 150 cultures need 
to be tested for one treatment modi � cation and 30 for 
DST. The cost of the widespread application of culture 
will need to be balanced against its impact on treatment 
decisions in India.
K E Y  W O R D S :  tuberculosis; culture; decision making

THE FAILURE of accurate and timely diagnosis of 
active tuberculosis (TB) and drug-resistant TB is one 
of the main limitations of TB control globally.1 Only 
64% of estimated cases are currently detected.2 In 
the light of these shortcomings, the World Health Or-
ganization (WHO) established intensifi ed TB case 
detection for establishing a diagnosis of TB as a key 
research priority in 2005.3 This is of particular im-
portance to India, which has the highest TB burden 
in the world (1.9 million TB cases annually, one fi fth 
of the global TB incidence).3,4

The Revised National TB Control Programme 
(RNTCP) in India relies on the detection of acid-fast 
bacilli (AFB) by Ziehl-Neelsen staining of sputum for 
active TB diagnosis. Although rapid, the test is lim-
ited by poor sensitivity, especially among paucibacil-
lary samples, typically produced by human immuno-
defi ciency virus (HIV) positive patients.5 It is estimated 
that AFB smear microscopy misses half of all cases of 
active TB.6 The reference standard for TB diagnosis is 
culture, which requires 6–8 weeks of incubation for 
solid media1 and 2–3 weeks for automated liquid-
based culture systems.5

WHO policy recommends the widespread applica-
tion of liquid culture for TB diagnosis in low-income 
settings.7 This recommendation is based on large-
scale demonstration projects in many countries.8 In-
dia is establishing a network of 27 accredited culture 
facilities to provide wider access to TB culture.4 The 
impact of culture scale-up on TB control in India is 
not yet known. 

Given the delay in obtaining culture results, it is 
unclear whether culture will infl uence clinical deci-
sion making in India, as patients are generally treated 
based on smear results alone. We sought to retrospec-
tively evaluate the impact of culture results on clinical 
decision making in a large hospital in India, with the 
hypothesis that widespread availability of culture will 
not signifi cantly change patient management in India. 

METHODS

Setting
The study was conducted at the Christian Medical 
College Hospital (CMC), a 2234-bed tertiary referral 
academic centre in Vellore, India. Vellore District has 

S U M M A R Y

Effect of Nucleic Acid Amplification for
Mycobacterium tuberculosis on Clinical
Decision Making in Suspected
Extrapulmonary Tuberculosis*
Renda Soylemez Wiener, MD; Phyllis Della-Latta, PhD; and
Neil W. Schluger, MD, FCCP

Background: Laboratory-based studies have suggested the nucleic acid amplification test (NAAT)
for Mycobacterium tuberculosis may be useful in diagnosing extrapulmonary tuberculosis. We
sought to determine how clinicians in one hospital used results of the NAAT in clinical decision
making in cases of suspected extrapulmonary tuberculosis.
Methods: We performed a retrospective analysis of all patients who underwent the NAAT on at
least one nonsputum sample, excluding cerebrospinal fluid, from 1999 to 2001 in one large urban
hospital. For these patients, we reviewed the hospital course, with particular attention to date of
the NAAT and its influence on days treated with antituberculous medications and days to final
diagnosis.
Results: Thirty-five patients with suspected tuberculosis who had undergone the NAAT on
extrapulmonary specimens were identified. From three patients, NAAT results were nondiagnos-
tic because of inhibitors, and they were excluded from the analysis, leaving 32 patients.
Tuberculosis was ultimately diagnosed in 14 of these 32 patients. NAAT findings were positive in
specimens from 12 of 14 patients with extrapulmonary tuberculosis and in 0 of 18 cases in which
tuberculosis was excluded (sensitivity, 86%; specificity, 100%; positive predictive value, 100%;
negative predictive value, 90%). In only 2 of 19 patients treated with antituberculous medications
was the NAAT result used to determine the onset or discontinuation of therapy. In no instance
was a negative NAAT result used by clinicians as definitive evidence that a patient did not have
extrapulmonary tuberculosis; in all but one case, patients were continued on antituberculous
therapy until final culture results were available.
Conclusions: The NAAT proved to be a sensitive and specific test for detection of M tuberculosis
in extrapulmonary specimens but did not weigh heavily in clinical decision making at our hospital.
Judicious use of these tests may improve the accuracy and speed of diagnosis of extrapulmonary
tuberculosis, while helping to eliminate unnecessary antituberculous treatment in patients
without tuberculosis. (CHEST 2005; 128:102–107)

Key words: decision making; extrapulmonary tuberculosis; Mycobacterium tuberculosis; nucleic acid amplification
testing

Abbreviations: AFB ! acid-fast bacilli; AMTD ! Amplified MTD; CI ! confidence interval; MAC ! Mycobacterium
avium complex; NAAT ! nucleic acid amplification testing

E xtrapulmonary tuberculosis remains a diagnosis
that is often difficult to establish immediately

and conclusively.1 In many cases, it is not until

culture results are available, up to 8 weeks after
clinical presentation, that a diagnosis of extrapulmo-
nary tuberculosis is definitely established or ex-
cluded. In addition, obtaining material for culture in
extrapulmonary cases often requires invasive proce-
dures. Finally, cases of extrapulmonary tuberculosis
are more often culture negative than are pulmonary
tuberculosis cases. At times, in order to avoid an
invasive procedure, patients may be treated pre-
sumptively for extrapulmonary tuberculosis; if they
appear initially to respond, efforts to confirm tuber-
culosis or exclude other diagnoses may be inappro-
priately deferred. As a result of these diagnostic
challenges, the institution of appropriate antituber-

*From the Departments of Medicine (Drs. Soylemez Wiener and
Schluger) and Pathology (Dr. Della-Latta), Columbia University
College of Physicians and Surgeons, New York, NY.
Manuscript received September 13, 2004; revision accepted
November 22, 2004.
Reproduction of this article is prohibited without written permission
from the American College of Chest Physicians (www.chestjournal.
org/misc/reprints.shtml).
Correspondence to: Neil W. Schluger, MD, FCCP, Division of
Pulmonary, Allergy, and Critical Care Medicine, Columbia Pres-
byterian Medical Center, 630 West 168th St, New York, NY
10032; e-mail: ns311@columbia.edu
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Implementation of liquid culture for tuberculosis diagnosis 
in a remote setting: lessons learned 

P. Hepple,* J. Novoa-Cain,† C. Cheruiyot,† E. Richter,‡ K. Ritmeijer§ 

* Médecins Sans Frontières, Manson Unit, London, UK; † Médecins Sans Frontières–Operational Centre Amsterdam 
(MSF-OCA), South Sudan, Lokichoggio, Kenya; ‡ Forschungszentrum Borstel, Nationales Referenzzentrum für 
Mykobakterien, Borstel, Germany; § MSF-OCA, Amsterdam, The Netherlands

Correspondence to: Pamela Hepple, Médecins Sans Frontières, Manson Unit, 67-74 Saffron Hill, London, UK. Tel: (+44) 
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Although sputum smear microscopy is the primary 
method for tuberculosis (TB) diagnosis in low-resource 
settings, it has low sensitivity. The World Health Organ-
ization recommends the use of liquid culture techniques 
for TB diagnosis and drug susceptibility testing in low- 
and middle-income countries. An evaluation of samples 
from southern Sudan found that culture was able to detect 
cases of active pulmonary TB and extra-pulmonary TB 
missed by conventional smear microscopy. However, the 

long delays involved in obtaining culture results meant 
that they were usually not clinically useful, and high 
rates of non-tuberculous mycobacteria isolation made 
interpretation of results diffi cult. Improvements in diag-
nostic capacity and rapid speciation facilities, either on-
site or through a local reference laboratory, are crucial.
K E Y  W O R D S :  tuberculosis; non-tuberculous mycobac-
teria; microscopy; liquid culture

DIAGNOSIS of pulmonary tuberculosis (PTB) in 
r esource-poor settings has traditionally relied on spu-
tum smear microscopy using the Ziehl-Neelsen (ZN) 
staining technique, which is inexpensive and not 
technically demanding. However, compared with cul-
ture, the method has low sensitivity,1 particularly in 
patients co-infected with the human immunodefi ciency 
virus (HIV).2 ZN also has low sensitivity for diagnos-
ing extra-pulmonary tuberculosis (EPTB).3

In 2007, the World Health Organization (WHO) 
recommended the implementation of liquid culture 
techniques for diagnosis and drug susceptibility test-
ing of tuberculosis (TB) suspects in low- and middle-
income countries.4 The WHO observed that increased 
frequency of isolation of non-tuberculous mycobac-
teria (NTM) was a likely result of the highly sensitive 
culture system, and stated that a rapid method for 
differentiation of mycobacteria was essential. 

Médecins Sans Frontières (MSF) has worked in 
Sudan since 1979. Southern Sudan is affected by high 
levels of poverty, along with a lack of basic infra-
structure and services. The lack of roads and trans-
portation prevents access to health care services and 
can result in loss to follow-up of patients with chronic 
conditions such as TB. HIV prevalence varies be-
tween 0.4% and 4.4%.5 In 2008, 507 TB cases were 
admitted to MSF’s southern Sudan TB programme: 
30% of new cases were smear-positive, 5% were 
smear-negative and 65% were EPTB. 

In March 2007, MSF opened a TB culture labora-
tory in Lokichoggio, Kenya, with the support of the 
Borstel Supranational Reference Laboratory, Borstel, 
Germany, to serve basic health care projects in four 
locations in southern Sudan: Lankien and Pieri in 
Jonglei State, Nasir in Upper Nile State and Leer in 
Unity State. The aim was to enable diagnosis of EPTB 
and smear-negative PTB, improve TB treatment man-
agement decisions, and investigate suspected Myco-
bacterium bovis infection as a potential explanation 
for the high EPTB prevalence.

In the present study, we describe our experience, 
outcomes, and lessons learned to help to guide others 
with implementing TB culture in remote and resource-
poor settings.

METHODS 

From March 2007 to April 2009, TB culture was per-
formed on sputum samples from patients attend-
ing four MSF clinics in southern Sudan with clinical 
symptoms of smear-negative PTB or EPTB or with sus-
pected treatment failure. Positive cultures were sent to 
Borstel Reference Laboratory for speciation and qual-
ity control.

Two sputum samples were processed per PTB sus-
pect, and one extra-pulmonary sample (ascites or pleu-
ral fl uid) was processed per EPTB suspect. Samples 
were collected at the clinics and refrigerated before 
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ORIGINAL STUDIES

Background: Interferon-gamma release assays are increasingly being used 
in low-incidence settings, but there is little information on whether test 
results influence clinical decisions in children.
Methods: In June 2009, the Montreal Children’s Hospital began imple-
menting the QuantiFERON-TB Gold In-Tube (QFT) as a follow-up test to 
the tuberculin skin test (TST). Pediatric respirologists were asked to docu-
ment how the QFT result changed their initial clinical management based 
on the TST.
Results: During a 2-year period, 399 children with TST and QFT results 
were recruited prospectively. The median age was 13 years. In the 
cohort, 83% were foreign-born and 82% were Bacille Calmette–Guérin 
vaccinated. The QFT was negative in 5 of 11 (45.5%) children diag-
nosed with active tuberculosis (TB). Among 55 TST+/QFT− children 
evaluated as TB contacts, the negative QFT changed the treatment deci-
sion in only 3 (5.5%), and isoniazid was prescribed to the remainder. In 
201 TST+/QFT− children from targeted school and immigrant screen-
ing programs, a negative QFT result was used to withhold isoniazid in 
145 (72.1%) children. These children were followed for 1 year, during 
which no TB cases occurred. In a multivariable analysis, history of TB 
contact and TST induration ≥20 mm were associated with fewer changes 
in clinical decisions.
Conclusions: Our cohort study showed that pediatric respirologists used 
negative QFT results to withhold isoniazid in most low-risk children 
who were referred for a positive TST found through targeted screen-
ing programs. In contrast, in almost all TST-positive children who were 
evaluated as TB contacts, negative QFT results did not change clinical 
management.

Key Words: children, diagnostics, interferon-gamma release assay, latent 
tuberculosis infection, tuberculosis

(Pediatr Infect Dis J 2012;31: 1258–1262)

Interferon-gamma release assays (IGRAs) are blood-based tests 
that have been developed to replace the tuberculin skin test (TST) 

for the diagnosis of latent tuberculosis infection (LTBI). Meta-
analyses of IGRA performance in children show that they have 
increased specificity and similar sensitivity compared to the TST, 
although the IGRA sensitivity may be lower in high-incidence 
versus low-incidence settings.1,2 Many national guidelines in low-
incidence countries recommend the use of IGRAs in conjunction 
with the TST in children.3

In Canada, the Canadian tuberculosis (TB) Committee has 
published an advisory statement on the use of IGRAs in children, 
allowing for their use as an adjunct diagnostic tool for ruling in sus-
pected active TB, investigating contacts of TB cases, confirming a 
positive TST in children with low probability of LTBI, confirming a 
negative TST in immunocompromised children, and targeted screen-
ing of recent immigrants.4–6 Although the use of IGRAs is stead-
ily expanding, there is little evidence on how exactly IGRA results 
impact clinical management, especially in children. In children, the 
high specificity of IGRAs may prove to be useful in immigrant chil-
dren from TB endemic settings, where the TST specificity is compro-
mised by Bacille Calmette–Guérin (BCG) vaccination after infancy, 
multiple BCG vaccinations or boosting by multiple TSTs.

In 2009, the Montreal Children’s Hospital (MCH), a tertiary-
care university teaching hospital, began implementing the QuantiF-
ERON-TB Gold In-Tube (QFT; Cellestis Ltd., Victoria, Australia) as 
a routine clinical test for children with specific indications. The TB 
Clinic at the MCH sees a substantial number of immigrant children 
and a majority of them are BCG vaccinated. Using a more specific 
test in these children may potentially help avoid unnecessary treat-
ment, risks and costs. In contrast, in cases where the diagnosis of TB 
is difficult (eg, active disease in an immuncompromised child), an 
additional test may help as part of the diagnostic workup. Our aims 
were to prospectively determine the concordance between the TST 
and QFT in children, stratified by clinical subgroups, as well as to 
measure how the QFT was used to change diagnostic and treatment 
decisions made by pediatric respirologists in routine practice.

METHODS

Study Setting
Since June 2009, the TB Clinic at the MCH has implemented 

the QFT as a clinical test (covered by Quebec government health 
insurance), based largely on the Canadian IGRA guidelines.4,5 At 
the MCH, the QFT is used as a follow-up test to the TST for the 
following indications:

1. Children (<18 years) with suspected active TB (in combination 
with other microbiological tests, chest radiography and clinical 
history);

2. Children in contact with a case of active infectious TB and who 
have a positive TST;

3. Immunocompromised children defined as receiving prednisone 
(2 mg/kg/d) for ≥14 days, currently on chemotherapy or have 
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