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I serve as co-chair of the Evidence Synthesis 
subgroup of Stop TB Partnership’s New 
Diagnostics Working Group 

I am a member of the GRADE (Grading of 
Recommendations Assessment, Development 
and Evaluation) Working Group



Background
Updated systematic review and meta-analysis
Cost effectiveness model
WHO/TDR Laboratory-based…report, 2008
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Antibody-based immune assays
Have been around for a long time
Attractive, especially if made into point of care (POC)
Existing serological tests have failed (3 systematic reviews)



No serological TB test for clinical use is 
recommended by international guidelines nor 
approved by the US Food and Drug 
Administration

Dozens of commercial serological tests based 
on detection of antibodies are marketed in many 
parts of the world, especially in developing 
countries with weak regulatory systems
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• About 50 large and medium private labs alone are doing over 
60,000 tests per month

• If all 20,000+ labs/hospitals in India are included, could easily 
exceed120,000 per month [~1.5 million per year]

• @ $10 per test**, market is worth at least $15 million [this is 
highly conservative]

** Cost is actually ~$10 per antibody (e.g. IgG). Combination of 
all 3 antibodies (IgG, IgA, IgM) is often done at cost of >$30 per 
patient; for simplicity, we have used $10 per patient, a 
conservative estimate (RNTCP annual budget ~ $65 million)

Pai et al. Unpublished



• 25 year old male from 
Chhattisgarh presented with 
cough, fever, and weight loss for 
several months

• Seen at community health center 
where physician advised a TB 
serology test (USD $4.50) 

• Result was negative for TB



• Patient was sent home with a Rx 
for vitamins and cough syrup

• Within a few weeks, his condition 
rapidly deteriorated

• Sputum smear microscopy was 
positive for acid-fast bacilli and the 
patient eventually died of his 
disease







Population - active TB, all ages, all countries
Intervention - commercial serological test
Comparison - microscopy smear
Outcomes – sensitivity and specificity

Reference standard – culture
Excluded studies published before 1990 and 

studies with < 10 TB cases





Flow of studies



67 studies used 18 different serological tests   
(anda-TB IgG most common, 19% of studies)

32 (48%) studies in low/middle-income countries

Zero studies involved children; 1 study involved 
HIV-infected individuals

Median TB patients 41 (IQR 33, 54)

No studies reported on patient-important outcomes



Plot of sensitivity versus specificity for 
all 67 studies in the review

Sensitivity range:   0 to 100%
Specificity range: 31 to 100%





anda-TB IgG (Anda Biologicals, Strasbourg, France) 
studies involving smear-positive patients



18Steingart et al. Unpublished

Bivariate meta-analysis pooled estimates
Smear+  Sensitivity = 76% (63,87);  Specificity = 92% (74, 98)  
Smear-

 

Sensitivity = 59% (10,96);  Specificity = 91% (79, 96)

A. Smear +

B. Smear -



Summary ROC plots for Anda-TB IgG showing better 
performance in studies of smear-positive patients (A) 
than in studies of smear-negative patients (B). The red 
squares are summary sensitivity and specificity

Steingart et al. Unpublished
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Majority studies not representative or blinded

Meta-analysis limited by small number of studies  
for a particular serological test

Tests used different cut-points

Children & HIV-infected individuals, data 
insufficient

No data on patient-important outcomes



Serologic testing for tuberculosis in India: 
cost-effectiveness model



1.5 million TB suspects
◦

 
Conservative estimate of annual volume of serologic 
tests in India (sensitivity analysis on 3 mil)

1 in 7 actually have TB
◦

 
Estimate from FIND, comparable to other studies

Among TB patients, 53% are “highly infectious”
◦

 
Would be diagnosed with 2 sputum smears in an ideal 
lab

5% HIV prevalence
◦

 
10% with access to ART (UNAIDS 2009)
◦

 
Does not affect model results
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David Dowdy, 2010 unpublished



Rapid - test result (< 15 mins)
Simple - 1 or 2 steps, minimal 
training and no equipment
Easy to interpret - card or strip 
format with visual readout
Gold standard - culture plus 
clinical follow-up
Archived specimens





ROC curve, commercial rapid tests for the diagnosis 
of pulmonary TB (n=355)

Sensitivity range:   1 to 60%
Specificity range: 53 to 99%



Published data on commercial serological tests 
produce inconsistent and imprecise estimates of 
sensitivity and specificity

There is no evidence that existing serological 
assays improve patient-important outcomes 
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