
SUPPLEMENTAL DIGITAL CONTENT 1
SUPPLEMENTAL METHODS

Two independent reviews were conducted to inform the WHO’s guideline development process and were presented by their respective authors at separate WHO Expert Group Meetings in January 2010 (AD, CC, and BJM) and July 2010 (AC, JZM, KS, and MP). The results of the two reviews were very similar and the authors jointly resolved minor differences. Because the second review included additional data (studies with more recent publication dates and data obtained through contact with authors), the methods and results from the second review are presented. 

Search strategy. We searched PubMed, Embase, Biosis and Web of Science. The search string used for PubMed was: ((interferon-gamma release assay*) OR (T-cell-based assay*) OR (antigen-specific T cell*) OR (T cell response*) OR (T-cell response*) OR (interferon*) OR (interferon-gamma) OR (gamma-interferon) OR (IFN) OR (elispot) OR (ESAT-6) OR (CFP-10) OR (culture filtrate protein) OR (Enzyme Linked Immunosorbent Spot) OR (Quantiferon* OR Quantiferon-TB)) AND (tuberculosis OR mycobacterium tuberculosis). In addition to database searches, we reviewed bibliographies of reviews and guidelines, screened citations of all included studies, and contacted both experts in the field and IGRA manufacturers to identify additional published, unpublished, and ongoing studies. We requested and obtained pertinent information not reported in the original publication from the primary authors of all studies included in the review.

Data Extraction. At least two reviewers (AC, RS, KRS, JM) independently screened the accumulated citations for relevance, reviewed full-text articles using the pre-specified eligibility criteria, and independently extracted data using a standardized data extraction form that had initially been piloted and finalized with a subset of studies. We extracted data for the following variables: year study was published, industry sponsorship, study design, study participants (adults or children younger than 15 years old), country where study was conducted, patient population (inpatient, outpatient, or both),  type of commercial IGRA, number and type of indeterminate results, timing of IGRA relative to TST, dose and formulation of PPD, TST cut-point, median CD4+ cell count, and outcome data for positive and negative predictive values, sensitivity, and concordance.

We used the following definitions for the outcomes described in Figure 1: (1) Incidence of active TB – the number of active TB cases that developed during a specified median duration of follow-up divided by the number of persons at risk (cumulative incidence) or the number of new active TB cases divided by the total person-time of follow-up (incidence rate); (2) Sensitivity – the proportion of individuals with a positive IGRA result among those with culture-positive TB (we included indeterminate IGRA results in the denominator if they occurred in individuals with culture-positive TB); and (3) Percent concordance (i.e., agreement) – the proportion of individuals for whom IGRA and TST results were both positive or both negative among all individuals tested. To assess the impact of HIV-related immunosuppression, we calculated the difference in the proportion of positive and indeterminate IGRA results, or positive TST results, between patients with a CD4+ cell count <200 cells/μL and ≥200 cells/μL.
Quality Assessment. We conducted quality assessment separately for each of the three primary outcomes. For the first outcome (predictive value of IGRAs), we appraised quality with a modified version of the Newcastle-Ottawa Scale (NOS) for longitudinal/cohort studies. This tool assesses quality in three domains: selection of cohorts (representativeness of sample and absence of outcome at baseline), comparability of cohorts (adjustment for potential confounders), and assessment of outcome (blinding and complete verification). For the second (sensitivity in culture-confirmed active TB) and third (agreement between IGRA and TST results) primary outcomes, we used a subset of relevant items from QUADAS, a validated tool for diagnostic accuracy studies. We scored each of the following QUADAS items as “yes”, “no”, or “unclear”: 1) Representative spectrum – we scored as “yes” when ambulatory patients suspected of having active TB were consecutively selected; (2) Acceptable reference standard (outcome 2 only) - we scored as “yes” for all studies because we considered culture to be an acceptable reference standard; (3) Acceptable delay between index and reference tests – we scored this item as “yes” for all studies for outcome 2 and “yes” for outcome 3 if IGRAs were performed before TST; (4) Partial verification avoided (outcome 2 only) – we scored as “yes” for all studies because all patients had culture-confirmed TB; (5) Differential verification avoided (outcome 2 only) – we scored as “yes” for all studies because all patients had culture-confirmed TB; (6) Incorporation avoided (outcome 2 only) –  we scored as “yes” for all studies because IGRA results were not included in the reference standard; (7) Index test results blinded (outcome 2 only) – we scored as “yes” for all studies because IGRAs provide an automated result; (8) Reference standard blinded (outcome 2 only) – we  scored this item as “yes” only  if the authors stated explicitly that persons reading cultures were unaware of IGRA results; (9) Relevant clinical information available – we scored as “yes” for all studies because IGRA results are automated and unlikely to be altered by external information; (10) Uninterpretable results reported –  we scored as “yes” if authors reported indeterminate results and (11) Withdrawals explained – we  scored as  “yes” if a flow diagram of the study population was included in the paper and/or exclusions after enrollment were explained.  At least two reviewers (AC, RS, KS, JMZ) independently scored each outcome for all studies included in the review. Reviewers resolved disagreements by consensus. We requested additional information from authors when needed to adequately assess each QUADAS item. 
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