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Literature was identified from several sources,
including electronic databases and other

sources, including:

1. General health and biomedical databases:
MEDLINE; PubMED (current year); EMBASE;
Science Citation Index; BIOSIS.

2. Specialist electronic databases: DARE;
MEDION (a database of diagnostic test reviews
set up by Dutch and Belgian researchers); the
Cochrane Library and relevant specialist
registers of the Cochrane Collaboration,
particularly the Infectious Diseases group;
Microbiology Abstracts; EconLit. 

3. Grey literature and conference proceedings:
NLM (National Library of Medicine) Gateway
Databases; Index to Scientific and Technical
Proceedings; Conference Proceedings Index;
PapersFirst; HMIC (Health Management
Information Consortium); Index to Theses;
Dissertation Abstracts; SIGLE; WorldCat;
British Library Public Catalogue; COPAC.

4. Research in Progress: National Research
Register (NRR); Current Controlled Trials;
Clinical Trials.gov.

5. Handsearching of selected meeting abstracts
and conference proceedings.

6. Checking of reference lists.
7. A Science Citation Index search to identify

articles which have cited key papers in the
field.

8. Contact with individual experts and those with
an interest in this field (e.g. Public Health
Laboratory Service, SCIEH) to uncover grey
and unpublished literature.

9. Contact with manufacturers of tests.

Sample search strategy used
Database: MEDLINE (1996 to August
Week 2 2003)
Search strategy
1. Gene Amplification/ (3426)
2. ligase chain reaction.ti,ab. (294)
3. lcr.ti,ab. (545)
4. polymerase chain reaction.ti,ab. (46724)
5. Polymerase Chain Reaction/ (70001)
6. pcr.ti,ab. (73663)
7. nucleic acid sequenc$.ti,ab. (611)

8. nucleic acid amplification.ti,ab. (371)
9. Nucleic Acid Amplification Techniques/ (870)
10. naa.ti,ab. (995)
11. direct amplification.ti,ab. (70)
12. strand displacement amplification.ti,ab. (41)
13. signal amplification.ti,ab,hw. (540)
14. sequence amplification.ti,ab,hw. (60)
15. nucleic acid probe$.ti,ab,hw. (232)
16. rna probe$.ti,ab,hw. (1459)
17. dna amplification$.ti,ab. (929)
18. dna probe$.ti,ab,hw. (6675)
19. dot blot$.ti,ab,hw. (1971)
20. insite.ti,ab. (2)
21. insertion site typ$.ti,ab. (2)
22. mtd.ti,ab. (1032)
23. amtd$.ti,ab,hw. (27)
24. mycobacteri$ tuberculosis direct.ti,ab. (68)
25. amplicor.ti,ab. (630)
26. gen?probe.ti,ab. (7)
27. gen probe.ti,ab. (152)
28. probe?tec.ti,ab. (3)
29. probe tec.ti,ab. (1)
30. bdprobetec.ti,ab. (13)
31. lcx.ti,ab. (348)
32. pra.ti,ab. (1021)
33. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10

or 11 or 12 or 13 or 14 or 15 or 16 or 17 or
18 or 19 or 20 or 21 or 22 or 23 or 24 or 25
or 26 or 27 or 28 or 29 or 30 or 31 or 32
(139207)

34. immunochromatograph$.ti,ab. (259)
35. hplc.ti,ab. (20624)
36. high performance liquid chromatog$.ti,ab.

(14671)
37. mycolic acid$.ti,ab. (269)
38. tuberculostearic acid.ti,ab,hw. (30)
39. ict tuberculosis.ti,ab. (5)
40. ict tb.ti,ab. (4)
41. MYCOBACTERIOPHAGES/ (57)
42. bacteriophage$.ti,ab. (3639)
43. BACTERIOPHAGES/ (1862)
44. ((phenotyp$ or phage$) adj (assay$ or

test$)).ti,ab. (453)
45. spoligotyp$.ti,ab. (159)
46. 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41

or 42 or 43 or 44 or 45 (34938)
47. (rapid adj2 diagnos$).ti,ab. (2321)
48. (rapid adj2 assay$).ti,ab. (1633)
49. rapid test$.ti,ab. (505)
50. rapid culture.ti,ab. (36)
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51. radiometric culture$.ti,ab. (24)
52. middlebrook.ti,ab. (96)
53. line probe assay$.ti,ab. (171)
54. In Situ Hybridization, Fluorescence/ (12060)
55. (fluoresc$ adj3 hybrid$).ti,ab. (8957)
56. bact.ti,ab. (148)
57. bact?alert.ti,ab. (2)
58. bact alert.ti,ab. (90)
59. bactec.ti,ab. (451)
60. septi?che?k.ti,ab. (1)
61. septi che?k.ti,ab. (26)
62. myco.ti,ab. (63)
63. mycobacteri$ growth indicator tube.ti,ab. (71)
64. mgit.ti,ab. (109)
65. accu?probe.ti,ab. (61)
66. accu probe.ti,ab. (1)
67. inno.ti,ab. (133)
68. lipa.ti,ab. (235)
69. imx.ti,ab. (210)
70. 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54

or 55 or 56 or 57 or 58 or 59 or 60 or 61 or
62 or 63 or 64 or 65 or 66 or 67 or 68 or 69
(19796)

71. Serologic Tests/ (2685)
72. ((serolog$ or antibod$ or antigen$) adj

test$).ti,ab. (5560)
73. ((antibod$ or antigen$) adj diagnos$).ti,ab.

(570)
74. (antigen$ adj mycobacteri$).ti,ab. (189)
75. enzyme immunoassay$.ti,ab. (4788)
76. enzyme linked immunosorbent assay$.ti,ab.

(13192)
77. eia.ti,ab. (2091)
78. elisa.ti,ab. (23468)
79. elispot.ti,ab. (675)
80. enzyme linked immunospot.ti,ab. (328)
81. IMMUNOASSAY/ (3455)
82. immunozym.ti,ab. (5)
83. pathozyme$.ti,ab. (6)

84. quanti?feron.ti,ab. (8)
85. ((ifn or interferon or tnf) adj (assay$ or

test$)).ti,ab. (70)
86. Adenosine Deaminase/ (972)
87. adenosine de?aminase.ti,ab. (1090)
88. 71 or 72 or 73 or 74 or 75 or 76 or 77 or 78

or 79 or 80 or 81 or 82 or 83 or 84 or 85 or
86 or 87 (47423)

89. 33 or 46 or 70 or 88 (224957)
90. exp TUBERCULOSIS/ (17012)
91. tubercul$.ti,ab,hw. (24109)
92. 90 or 91 (24271)
93. 89 and 92 (3510)
94. roc.ti,ab. (2954)
95. sroc.ti,ab. (12)
96. accuracy.ti,ab. (35524)
97. false negativ$.ti,ab. (5134)
98. false positiv$.ti,ab. (8023)
99. predictive value$.ti,ab. (13983)
100. specificit$.ti,ab. (68110)
101. sensitivit$.ti,ab. (99495)
102. receiver operat$ characteristic$.ti,ab. (4120)
103. (receiver operat$ adj2 curve).ti,ab. (1278)
104. roc curve$.ti,ab. (1863)
105. exp "Sensitivity and Specificity"/ (102101)
106. di.fs. (348693)
107. diagnos$.ti,ab,hw. (344534)
108. 94 or 95 or 96 or 97 or 98 or 99 or 100 or

101 or 102 or 103 or 104 or 105 or 106 or
107 (695971)

109. 94 or 95 or 96 or 97 or 98 or 99 or 100 or
101 or 102 or 103 or 104 or 105 or 107
(531299)

110. 93 and 108 (2133)
111. 93 and 109 (1956)
112. limit 111 to yr=2002-2003 (364)
113. limit 110 to yr=2002-2003 (386)
114. from 112 keep 1-200 (200)
115. from 114 keep 1 (1)
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Study author: Year: RefID:

Test evaluated:# 

# If paper does not evaluate a test but provides useful background information or economics data then
write ‘Background’ or ‘Economics’ here.

* Relevant for active TB only. All studies evaluating the clinical application of a test to detect latent TB
infection should be included.

Include Exclude

Population Active tuberculosis □ Other myco infection □
Latent tuberculosis □ Other disease □
‘Per patient data’ □ ‘Per specimen’ data only □

‘Spiked’ specimens only □

Index test Fully automated liquid culture □ Microscopy □

Direct detection in clinical specimen □ Traditional culture □

Serological tests □ Detection in culture □
Cell-mediated immune response tests □

Reference test* Culture ± smear □ No reference test □
High clin susp ± tment response □
Clinical suspicion □
Other reference test □

Study design* Cohort □ ‘Design-free’ □
Case-control □

Outcomes* Accuracy □ Technical efficacy □
Diagnostic thinking, pt mgmt or outcomes □
Other relevant □

Data* Sufficient for 2 × 2 table □ Insufficient data □

Other reason for exclusion: 
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QUADAS tool (Whiting and colleagues, 200451)
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Quality assessment criteria used

Item Yes No Unclear

1. Was the spectrum of patients representative of the patients who will receive the test 
in practice?

2. Were selection criteria clearly described?

3. Is the reference standard likely to classify the target condition correctly?

4. Is the time period between reference standard and index test short enough to be reasonably 
sure that the target condition did not change between the two tests?

5. Did the whole sample or a random selection of the sample receive verification using a 
reference standard of diagnosis?

6. Did patients receive the same reference standard regardless of the index test result?

7. Was the reference standard independent of the index test (i.e. the index test did not form 
part of the reference standard)?

8a. Was the execution of the index test described in sufficient detail to permit replication of 
the test?

8b. Was the execution of the reference standard described in sufficient detail to permit its 
replication?

9a. Were the index test results interpreted without knowledge of the results of the reference 
standard?

9b. Were the reference standard results interpreted without knowledge of the results of the 
index test?

10. Were the same clinical data available when test results were interpreted as would be 
available when the test is used in practice?

11. Were uninterpretable/intermediate test results reported?

12. Were withdrawals from the study explained?





StudyId: 93 Study Ref: Author: DataDoubleCheckYear:

Journal: Volume: Page:

TB Database Study

TB Active/Latent:

If TB Active:

TB Active Note:

Geographical Setting:

Institute Type:

Pop Description:

Adults/Children:

Inpatient/Outpatient:

TB Suspicion:

HIV Status:

Pop Group Note

TB Suspect Why?

Age Mean:

Age Median:

Age Range:

Age Other:

% Male:

% Inpatient:

% BCG:

% Foreign:

Basic Characteristics

% Ethnic Groups:

% HIV Positive:

1:

2:

3:

1:

2:

3:

Other Characteristics - Comorbidities Other Characteristics - Symptom

Notes: Sub Group
Characteristics:

GENERAL

PARTICIPANTS

Were patient characteristics reported:
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StudyId: 93 Study Ref: Author: DataDoubleCheckYear:

Journal: Volume: Page:

TB Database Study

Cohort/Case Control:

Sample Size:

No Patient Excluded:

Reasons for exclusion of any participants:

Recruitment:

Recruitment
Note:

Prospective/
Retro:

Data
 Collection

Note:

Case Control Same Pop

Case
 Control

 Note:

Design Note:

BAL

Blood

CSF

Details of Clinical Sample Collection

Gastric Aspirate

Joint Aspirate

Lymph Biopsy

Paraffin

Peritoneal Fluid

Other sample:

Sample CollectionNote:

Number of Eligible Tests:

DESIGN

Pleural Fluid

Sputum

Urine
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StudyId: 93 Study Ref: Author: DataDoubleCheckYear:

Journal: Volume: Page:

TB Database Study

REFERENCE TEST

Post-hoc Categorisation:Smear

Clinical

Microbiology+Clinical

Other Rapid Culture

Histology

Response to Anti-TB Therapy

Anti-TB F'up Period:

Were all patients followed up to determine final diagnosis?

Follow-up
 Note:

Other Ref Test:

Notes on
Ref Test:

No Observers: Observer Kappa:

Disagreement
 Resolution:

Culture

Further
 Details:

Further
Details.

How were Indeterminate Results handled:

Discrepant Results Reanalysis:
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StudyId: 93 Study Ref: Author: DataDoubleCheckYear:

Journal: Volume: Page:

TB Database Study

INDEX TESTS
In-house/Other Test Name:

Cutoff Values Used:

Controls Used:

No Patients:

Notes on Test:

No of Samples Tested:

Serodiagnostic Antigen:

Test Name:

Test Group: Molecular amplification

Cutoff Values Evaluated:

In-house/Other Test Name:

Cutoff Values Used:

Controls Used:

No Patients:

Notes on Test:

No of Samples Tested:

Serodiagnostic Antigen:

Test Name:

Test Group: Molecular amplification

Cutoff Values Evaluated:
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StudyId: 93 Study Ref: Author: DataDoubleCheckYear:

Journal: Volume: Page:

TB Database Study

COMPARISIONS

Pre-Discrepant Notes: Post-Discrepant Notes:

%TB Prevalence:

Notes on Test Comparison:

Pre-discrepant Analysis Post-discrepant Analysis

Sub-groups Defined

Description of Patients:

No Discrepant Results: Results estimated from accuracy data

Positive

Indeterminate

Negative

TEST 2

TEST 1

Positive Indeterminate Negative

Positive

Indeterminate

Negative

TEST 2

TEST 2

Positive Indeterminate Negative

Enter "All patients" if all

Test 1: Reference-Reference

Test 2: Molecular amplification-

StudyId: 93 Study Ref: Author: DataDoubleCheckYear:

Journal: Volume: Page:

TB Database Study

QUALITY ASSESSMENT

Note:

Quality Assessment

1. Representative:

2. Selection Criteria:

3 Ref Test Appropriate:

4. Ref/Index Test Time Short:

5 Verification:

6. Verification with same Ref Test:

7. Ref/Index Tests Independent:

8a. Index Test Reproducible:

8b. Ref Test Reproducible:

9a. Index Test Blind:

9b. Ref Test Blind:

10. Data Same As In Practice:

11. All Test Results Reported:

12. Withdraw Explained:

Other relevant comments on the study





Heterogeneity in DORs at different thresholds
arises when the diseased and non-diseased

groups differ in both the average value of the
underlying diagnostic marker and also in the
variance of the values. For example, diseased
patients may have higher values of a diagnostic
marker than non-diseased patients, but also the
values of diseased people may be more variable
than the values of non-diseased people. Where
this is the case, dichotomising the diagnostic
marker scale at different points will yield different
DORs. The ORs at higher cut-points will be
higher than those at lower cut-points. When the
points are plotted as a ROC curve, the curve will
not be symmetrical about the sensitivity =
specificity line. The values of sensitivity at high
values of specificity will be higher than the values
of specificity at correspondingly high values of
sensitivity.

In the equations and figures which follow, the
logarithm of the DOR is denoted by D and the
logarithm of the measure of threshold by S. D and
S can be calculated using any of the equivalent
equations:

S = ln[ × ] = logit(TPR) +
logit(FPR)

D = ln(DOR) = ln[ × ] = 

ln( ) = logit(TPR) –
logit(FPR)

where the logit indicates the logarithm of the
odds, as used in logistic regression.

Moses and colleagues’ method187 first considers a
plot of the logarithm of the DOR (D) against the
measure of threshold (S) calculated for each of the
studies. They then propose computing the best-
fitting straight line through the points on the
graph. If the equation of the fitted line is given by

D = a + bS

testing the significance of the estimate of the slope
parameter b tests whether there is significant

variation in diagnostic performance with
threshold. If the line can be assumed horizontal
(i.e. b = 0), the DOR does not change with
threshold, and the method yields symmetrical
ROC curves, similar to those obtained from
directly pooling ORs as explained above. However,
if there is a significant trend in the DOR with
diagnostic threshold (i.e. b ≠ 0), then the ROC
curves are asymmetric, the summary ROC curve
being calculated as

sensitivity = 

We obtained estimates of the parameters a and b
from ordinary least-squares regression (i.e.
weighting each study equally). Although it is
possible to weight by inverse variance as it
combines studies according to the precision of
their estimates of the OR, this method is
problematic when sensitivity or specificity (and
hence ORs) is high, as the equation for the
approximate variance of a log(DOR) ratio
becomes biased when any of the counts of true
positives, true negatives, false positives or false
negatives is close to zero.286

Since the SROC curve and associated DOR can be
difficult to interpret, the point of maximum
sensitivity and specificity (Q*) is often presented.
Q* is the value on the curve at which sensitivity is
equal to specificity, and is the point where the
threshold parameter, S, is equal to zero.187 It is
estimated using the intercept value a estimated
from the regression equation [this is the log(DOR)
when the threshold parameter is zero] and
inserting it into the equation

Q* = √
—
ea/(1 + √

—
ea)

However, the value of Q* may not be particularly
useful when the range of estimates of sensitivity
and specificity from the studies does not include
values near the Q* point. An alternative is to find

1
11 + ———————————————

1 – specificity (1+b)/(1–b)

ea/(1–b) × (———————)specificity

LR +ve
LR –ve

(1 – FPR)
FPR

TPR
(1 – TPR)

FPR
(1 – FPR)

TPR
(1 – TPR)
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the point on the curve which corresponds with the
mean value of S.

The specificity at this point is obtained as:

specificity = 

1 – FPR =

and the sensitivity as

sensitivity = 

Investigating heterogeneity in
DOR with thresholds and other
factors
If it is important to allow for variation of the DOR
with threshold at the same time as investigating
other sources of heterogeneity, then Moses and
colleagues’ model can be extended to allow for
covariates.287,288 A covariate, X, can be added to
the regression equation for each potential effect
modifier:

D = a + bS + c1X1

The exponential of each of these terms estimates
multiplicative increases in DORs (relative ORs) for
each factor. An underlying assumption of these
models is that the shape of the summary ROC
curves is not affected by covariates.

1 – specificity
exp[mean D(———————)]specificity

1 – specificity
1 + exp[mean D(———————)]specificity

mean S – mean D
1 – exp(—————————)2

mean S – mean D
1 + exp(—————————)2
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Appendix 7

NAAT evaluations in pulmonary TB – study details
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Appendix 8

Simultaneous amplification with molecular probe 
evaluations in pulmonary TB – study details
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Appendix 9

Phage-based test evaluations in pulmonary TB – 
study details
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Appendix 10

Serodiagnostic and biochemical test evaluations in 
pulmonary TB – study details
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Appendix 11

NAAT tests in miscellaneous extrapulmonary TB 
samples – summary study details
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Appendix 12

Other tests in miscellaneous extrapulmonary TB – 
study details
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Appendix 13

NAAT evaluations in pleural TB – study details
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Appendix 14

Adenosine deaminase evaluations in pleural TB – 
study details
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Appendix 16

NAAT evaluations in TB meningitis – study 
characteristics
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Appendix 17

Serodiagnostic and biochemical evaluations in TB 
meningitis – study characteristics
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Appendix 18

NAAT evaluations in lymphatic TB – study details
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Appendix 19

Serodiagnostic and biochemical test evaluations in 
lymphatic TB – study details
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Appendix 20

Peritoneal TB – study characteristics
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Appendix 21

Pericardial TB – study characteristics
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Appendix 22

Genito-urinary TB – study characteristics
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Appendix 23

Skeletal TB – study characteristics
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Appendix 24

Fully automated liquid culture tests – study details
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Medline (1966–2004)
● Tests

interferon type II [MeSH Terms] OR interferon gamma[Text Word] OR ELISPOT[All Fields] OR
quantiferon[All Fields] OR esat-6[All Fields] OR cfp10[All Fields] 

AND 
● Tuberculosis

mycobacterium TB [MeSH Terms] OR mycobacterium TB[Text Word] OR TB[MeSH Terms] OR
TB[Text word]

AND 
● Sensitive diagnostic search filter 

sensitiv*[Title/Abstract] OR sensitivity and specificity[MeSH Terms] OR diagnos*[Title/Abstract] OR
diagnosis[MeSH:noexp] OR diagnostic * [Title/Abstract] OR diagnosis,differential[MeSH:noexp] OR
diagnosis[Subheading:noexp]

Embase (1980–2004)
● Tests

interferon gamma.mp OR interferon gamma/ OR quantiferon.mp OR ELISPOT.mp OR esat-6.mp OR
cfp10.mp 

AND
● Tuberculosis

mycobacterium TB.mp OR mycobacterium TB/ OR TB.mp OR TB/
AND
● Sensitive diagnostic search filter 

sensitiv$ OR detec$ OR accura$ OR specific$ OR reliab$ OR positive OR negative OR diagnos$

CAB Abstracts (1973–2004)
● Tests

interferon OR quantiferon OR ELISPOT OR esat* OR cfp10 OR cfp 10 OR cfp-10 [Title/ Keyword/
Abstract]

AND
● Tuberculosis

TB OR tuberc* [Title/ Keyword/ Abstract]
AND 
● Sensitive diagnostic search filter 

sensitiv* OR diagnos* OR accura* OR reliab* [Title/ Keyword/ Abstract]
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Appendix 25

Search strategy to identify relevant citations for a 
systematic review of interferon-� assays





Reviewer ID Title

AAuutthhoorrss

Source Year Volume

Pages Country Language

Selection or rejection: (must have all four as yes)

a) Population People with latent TB or exposure to TB Y/N

b) Tests Interferon gamma assays Y/N

Tuberculin skin test for latent TB Y/N

c) Verification of exposure to TB, BCG or HIV Y/N

Select this diagnostic test study? If this is Y complete the form Y/N 

If N must describe why not selected

DDaattaa  ccoolllleeccttiioonn  ((iiff  mmoorree  tthhaann  oonnee  vviissuuaall  ffeeaattuurree  ffiillll  aaddddiittiioonnaall  ffoorrmmss))

Population

Number Child/Adult

Mean age (range)

Ethnic origin

Asian White Black Other

Risk factors for TB exposure

Vaccination:

HIV status Pos(%) Neg(%) Don’t know

Other
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Appendix 26

Data collection sheet: a systematic review of 
interferon-� assays



Test – interferon gamma assay (use another form if more than one tests evaluated)

Test name

Description of index test

a) Complete b) Incomplete c) Can’t tell

Definition of test result

Tuberculin skin test

Test name

Description of test

a) Complete b) Incomplete c) Can’t tell

Definition of + test result

Definition of – test result

Verification of exposure:

Details of description (location, time, etc.)

History of household TB contact

Born in high prevalent country

SSttuuddyy  qquuaalliittyy

Patient enrolment: consecutive/arbitrary/unreported/other

Data collection: retrospective/prospective/unreported/other

Blinding of test results from exposure: yes/no/unreported/other

Description of index test: adequate/inadequate/unreported/other

Description of TST: adequate/inadequate/unreported/other

Description of exposure status (where applicable): adequate/inadequate/unreported/other

Completeness of verification of exposure (where applicable): adequate/inadequate/unreported/other

Subgroup Direct/Indirect Duration Location Other

A (Intense)

B (Moderate)

C (Low)

D (Very low)
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Results

Number of subjects with data available

All subjects

Subgroups (exposure status)

Subgroups (exposure status)

Subgroups

Subgroups

Subgroups based on vaccination

Test Specify Vaccinated Unvaccinated Total

Positive

Negative

Total

Test Specify TST Positive TST Negative Total

Positive

Negative

Total

Test Specify TST Positive TST Negative Total

Positive

Negative

Total

Test Specify TST Positive TST Negative Total

Positive

Negative

Total

Test Specify TST Positive TST Negative Total

Positive

Negative

Total

Test Specify TST Positive TST Negative Total

Positive

Negative

Total
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Subgroups based on vaccination

Subgroups based on HIV status

Subgroups based on HIV status

Test Specify HIV Positive HIV Negative Total

Positive

Negative

Total

Test Specify HIV Positive HIV Negative Total

Positive

Negative

Total

Test Specify Vaccinated Unvaccinated Total

Positive

Negative

Total
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Appendix 27

Characteristics of studies included in systematic 
review of interferon-� assays in diagnosis of latent

tuberculosis
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Appendix 28

Methodological features of studies included in 
systematic review of interferon-� assays for latent

tuberculosis
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Appendix 29

Data on association of interferon-� assays and TSTs 
with exposure to tuberculosis (studies subgrouped

according to assay type)



Appendix 29

286

T
B

 e
xp

os
ur

e 
co

m
pa

ri
so

n
Ex

po
su

re
 h

ig
h

Ex
po

su
re

 lo
w

D
os

e–
re

sp
on

se
 g

ra
di

en
tc

St
ud

y
Te

st
 t

yp
e

Te
st

 +
Te

st
 –

Te
st

 +
Te

st
 –

O
R

a
R

O
R

b
Te

st
A

ss
ay

 v
s 

T
ST

A
ss

ay
s 

ba
se

d 
on

 P
P

D
E

L
IS

P
O

T

La
lv

an
i e

t 
al

.,16
6

20
01

In
te

ns
e 

+
 m

od
er

at
e 

vs
 lo

w
 +

 v
er

y 
lo

w
EL

IS
PO

T
26

1
16

2
3.

25
0.

86
p

=
 0

.0
01

–
T

ST
16

11
5

13
3.

78
d

p 
=

 0
.0

9

H
ill

 e
t 

al
.,25

8
20

04
In

te
ns

e 
+

 m
od

er
at

e 
vs

 lo
w

EL
IS

PO
T

32
3

16
6

15
2

94
1.

20
0.

51
p 

=
 0

.0
4

–
T

ST
23

1
25

5
68

17
8

2.
37

d
p 

<
 0

.0
00

1

Ri
ch

el
di

 e
t 

al
.,17

7
20

04
In

te
ns

e 
+

 m
od

er
at

e 
vs

 lo
w

 +
 v

er
y 

lo
w

EL
IS

PO
T

10
3

37
42

3.
78

1.
79

p
=

 0
.0

2
–

T
ST

1
12

3
76

2.
11

p 
=

 0
.5

3

W
ho

le
 b

lo
od

 E
LI

SA
Po

tt
um

ar
th

y 
et

 a
l.,

15
5

M
od

er
at

e 
vs

 lo
w

19
99

W
ho

le
 b

lo
od

 E
LI

SA
71

16
6

47
80

0.
73

0.
78

–
–

T
ST

86
15

1
48

79
0.

94
–

M
az

ur
ek

 e
t 

al
.,15

8
20

01
In

te
ns

e 
vs

 lo
w

W
ho

le
 b

lo
od

 E
LI

SA
21

9
72

8
8

90
3.

38
d

0.
23

–
–

T
ST

22
5

72
2

2
96

14
.9

6d
–

Fi
et

ta
 e

t 
al

.,15
4

20
03

In
te

ns
e 

vs
 lo

w
W

ho
le

 b
lo

od
 E

LI
SA

75
84

3
39

11
.6

1d
1.

34
–

–
T

ST
48

11
1

2
40

8.
65

d
–

U
n
sp

e
c
if

ie
d
 a

ss
a
y

Ve
ke

m
an

s 
et

 a
l.,

26
0

In
te

ns
e 

vs
 lo

w
20

01
U

ns
pe

ci
fie

d 
as

sa
y

23
5

27
3

0.
51

0.
05

–
–

T
ST

24
4

11
18

9.
82

d
–

A
ss

ay
s 

ba
se

d 
on

 R
D

1-
sp

ec
ifi

c 
an

ti
ge

ns
 

E
L
IS

P
O

T
 (

E
S
A
T
-6

)

La
lv

an
i e

t 
al

.,16
6

20
01

In
te

ns
e 

+
 m

od
er

at
e 

vs
 lo

w
 +

 v
er

y 
lo

w
EL

IS
PO

T
17

10
0

18
61

.6
7d

16
.1

8
p 

=
 0

.0
01

–
T

ST
16

11
5

13
3.

78
d

p 
=

 0
.0

5

EL
IS

PO
Te

17
10

0
18

61
.2

d
18

.8
3

p
=

 0
.0

01
–

EL
IS

PO
T 

(P
PD

)
26

1
16

2
3.

25
p 

=
 0

.0
9

co
nt

in
ue

d



Health Technology Assessment 2007; Vol. 11: No. 3

287

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

T
B

 e
xp

os
ur

e 
co

m
pa

ri
so

n
Ex

po
su

re
 h

ig
h

Ex
po

su
re

 lo
w

D
os

e–
re

sp
on

se
 g

ra
di

en
tc

St
ud

y
Te

st
 t

yp
e

Te
st

 +
Te

st
 –

Te
st

 +
Te

st
 –

O
R

a
R

O
R

b
Te

st
A

ss
ay

 v
s 

T
ST

U
n
sp

e
c
if

ie
d
 a

ss
a
y 

(E
S
A
T
-6

)

Ve
ke

m
an

s 
et

 a
l.,

26
0

In
te

ns
e 

vs
 lo

w
20

01
U

ns
pe

ci
fie

d 
as

sa
y

20
8

9
21

5.
83

d
0.

59
–

–
T

ST
24

4
11

18
9.

82
d

–

U
ns

pe
ci

fie
d 

as
sa

ye
20

8
9

21
5.

83
d

11
.4

1
–

–
U

ns
pe

ci
fie

d 
as

sa
y 

(P
PD

)
23

5
27

3
0.

51
–

E
L
IS

P
O

T
( 

E
S
A
T
-6

 a
n
d
 C

F
P

-1
0

)

Ew
er

 e
t 

al
.,17

8
20

03
In

te
ns

e 
+

 m
od

er
at

e 
vs

 lo
w

 +
 v

er
y 

lo
w

EL
IS

PO
T

63
38

84
35

0
6.

91
d

1.
37

p 
<

 0
.0

01
p

=
 0

.0
3

T
ST

59
42

95
33

9
5.

01
d

p
<

 0
.0

01

H
ill

 e
t 

al
.,25

8
20

04
In

te
ns

e 
+

 m
od

er
at

e 
vs

 lo
w

EL
IS

PO
T

16
0

32
9

58
18

8
1.

58
d

0.
66

p
=

 0
/0

2
–

T
ST

23
1

25
5

68
17

8
2.

37
d

p
<

 0
.0

00
1

EL
IS

PO
T

e
16

0
32

9
58

18
8

1.
58

d
1.

30
p 

=
 0

/0
2

–
EL

IS
PO

T 
(P

PD
)

32
3

16
6

15
2

94
1.

20
p

=
 0

/0
4

Ri
ch

el
di

 e
t 

al
.,17

7
20

04
In

te
ns

e 
+

 m
od

er
at

e 
vs

 lo
w

 +
 v

er
y 

lo
w

EL
IS

PO
T

7
6

10
69

8.
05

d
3.

81
p

=
 0

.0
2

–
T

ST
1

12
3

76
2.

11
p 

=
 0

.5
3

EL
IS

PO
T

e
7

6
10

69
8.

05
d

2.
13

p 
=

 0
.0

2
–

EL
IS

PO
T

 (P
PD

)
10

3
37

42
3.

78
p

=
 0

.0
2

W
h
o
le

 b
lo

o
d
 E

L
IS

A
 (

E
S
A
T
-6

 a
n
d
 C

F
P

-1
0

)

Br
oc

k 
et

 a
l.,

25
6

20
04

H
ig

h 
vs

 lo
w

W
ho

le
 b

lo
od

 E
LI

SA
24

21
2

38
21

.7
1d

1.
93

–
–

T
ST

25
20

4
36

11
.2

5d
–

C
FP

, c
ul

tu
re

 fi
ltr

at
e 

pr
ot

ei
n;

 E
LI

SA
, e

nz
ym

e-
lin

ke
d 

im
m

un
os

or
be

nt
 a

ss
ay

; E
LI

SP
O

T ,
 e

nz
ym

e-
lin

ke
d 

im
m

un
os

po
t 

as
sa

y;
 E

SA
T,

 e
ar

ly
 s

ec
re

to
ry

 a
nt

ig
en

 t
ar

ge
t; 

T
ST

, t
ub

er
cu

lin
 s

ki
n 

te
st

.
a

O
Rs

 c
om

pu
te

d 
us

in
g 

Re
vM

an
 s

of
tw

ar
e,

 0
.5

 a
dd

ed
 t

o 
ze

ro
 c

el
ls 

in
 2

 ×
2 

ta
bl

es
, v

al
ue

 >
1 

in
di

ca
te

s 
te

st
 m

or
e 

st
ro

ng
ly

 a
ss

oc
ia

te
d 

w
ith

 T
B 

ex
po

su
re

 (s
ee

 F
ig

ur
e 

2)
.

b
Ra

tio
 v

al
ue

 >
1 

in
di

ca
te

s 
as

sa
y 

m
or

e 
st

ro
ng

ly
 a

ss
oc

ia
te

d 
w

ith
 e

xp
os

ur
e 

th
an

 T
ST

, i
.e

. a
ss

ay
 m

or
e 

ac
cu

ra
te

 t
ha

n 
T

ST
 (s

ee
 F

ig
ur

e 
3)

.
c

Re
la

tin
g 

re
su

lts
 o

f t
es

ts
 t

o 
de

gr
ee

 o
f T

B 
ex

po
su

re
, p

-v
al

ue
s 

as
 r

ep
or

te
d 

in
 t

he
 o

rig
in

al
 p

ap
er

s 
w

ith
 m

or
e 

th
an

 t
w

o 
ex

po
su

re
 c

at
eg

or
ie

s 
on

ly.
d

p-
Va

lu
e 

sig
ni

fic
an

t 
(<

0.
05

).
e

D
ire

ct
 c

om
pa

ris
on

 o
f R

D
1-

sp
ec

ifi
c 

an
tig

en
-b

as
ed

 a
ss

ay
 w

ith
 P

PD
-b

as
ed

 a
ss

ay
.





Health Technology Assessment 2007; Vol. 11: No. 3

289

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

Appendix 30

Data on association of interferon-� assays and TSTs 
with BCG vaccination status among those exposed
to tuberculosis (studies subgrouped according to

assay type)



Appendix 30

290

St
ud

y
Te

st
 t

yp
e

B
C

G
 +

 
B

C
G

 +
 

B
C

G
 –

 
B

C
G

 –
 

O
R

a
R

O
R

b

Te
st

 +
Te

st
 –

Te
st

 +
Te

st
 –

A
ss

ay
s 

ba
se

d 
on

 P
P

D
E

L
IS

P
O

T
 

La
lv

an
i e

t 
al

.,16
6

20
01

EL
IS

PO
T

38
2

6
2

6.
33

0.
60

T
ST

21
16

1
8

10
.5

0c

Ri
ch

el
di

 e
t 

al
.,17

7
20

04
EL

IS
PO

T
N

ot
 r

ep
or

te
d

N
ot

 r
ep

or
te

d
N

ot
 r

ep
or

te
d

N
ot

 r
ep

or
te

d
–

–
T

ST
3

6
1

78
39

c

W
h
o
le

 b
lo

o
d
 E

L
IS

A

M
az

ur
ek

 e
t 

al
.,15

8
20

01
W

ho
le

 b
lo

od
 E

LI
SA

68
89

11
9

65
1

4.
18

c
0.

42
T

ST
91

66
93

67
7

10
.0

4c

Fi
et

ta
et

 a
l.,

15
4

20
03

W
ho

le
 b

lo
od

 E
LI

SA
34

32
41

52
1.

35
2.

25
T

ST
16

51
33

63
0.

6

A
ss

ay
s 

ba
se

d 
on

 R
D

1-
sp

ec
ifi

c 
an

ti
ge

ns
 

E
L
IS

P
O

T
( 

E
S
A
T
-6

) 

La
lv

an
i e

t 
al

.,16
6

20
01

EL
IS

PO
T

d
16

24
3

6
1.

33
0.

13
T

ST
21

16
1

8
10

.5
c

EL
IS

PO
T

d
16

24
3

6
1.

33
0.

21
EL

IS
PO

T
 (P

PD
)

38
2

6
2

6.
33

E
L
IS

P
O

T
 (

E
S
A
T
-6

 a
n
d
 C

F
P

-1
0

)

Ew
er

 e
t 

al
.,17

8
20

03
EL

IS
PO

T
13

1
33

6
16

52
1.

27
0.

69
T

ST
13

3
33

4
12

56
1.

86

Ri
ch

el
di

 e
t 

al
.,17

7
20

04
EL

IS
PO

T
3

6
13

66
2.

54
0.

06
T

ST
3

6
1

78
39

.0
c

W
h
o
le

 b
lo

o
d
 E

L
IS

A
 (

E
S
A
T
-6

 a
n
d
 C

F
P

-1
0

)

Br
oc

k 
et

 a
l.,

25
6

20
04

W
ho

le
 b

lo
od

 E
LI

SA
 

6
34

26
59

0.
40

–
T

ST
N

ot
 r

ep
or

te
d

N
ot

 r
ep

or
te

d
29

56
–

C
FP

, c
ul

tu
re

 fi
ltr

at
e 

pr
ot

ei
n;

 E
LI

SA
, e

nz
ym

e-
lin

ke
d 

im
m

un
os

or
be

nt
 a

ss
ay

; E
LI

SP
O

T,
 e

nz
ym

e-
lin

ke
d 

im
m

un
os

po
t 

as
sa

y;
 E

SA
T,

 e
ar

ly
 s

ec
re

to
ry

 a
nt

ig
en

 t
ar

ge
t; 

T
ST

, t
ub

er
cu

lin
 s

ki
n 

te
st

.
a

O
Rs

 c
om

pu
te

d 
us

in
g 

Re
vm

an
 s

of
tw

ar
e,

 v
al

ue
 >

1 
in

di
ca

te
s 

te
st

 m
or

e 
st

ro
ng

ly
 a

ss
oc

ia
te

d 
w

ith
 B

C
G

 v
ac

ci
na

tio
n 

(s
ee

 F
ig

ur
e 

5)
.

b
Ra

tio
 v

al
ue

 <
1 

in
di

ca
te

s 
fa

lse
-p

os
iti

ve
 r

es
ul

t 
m

or
e 

lik
el

y 
w

ith
 T

ST
 t

ha
n 

w
ith

 a
ss

ay
 (s

ee
 F

ig
ur

e 
6)

.
c

p-
Va

lu
e 

sig
ni

fic
an

t 
(<

0.
05

).
d

D
ire

ct
 c

om
pa

ris
on

 o
f R

D
1-

sp
ec

ifi
c 

an
tig

en
-b

as
ed

 a
ss

ay
 w

ith
 P

PD
-b

as
ed

 a
ss

ay
.



Health Technology Assessment 2007; Vol. 11: No. 3

291

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

Appendix 31

Data on association of interferon-� assays and TSTs 
with HIV status among those exposed to

tuberculosis (studies subgrouped according to 
assay type)
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BNF 46 (2003)471 states regimens based on the Joint Tuberculosis Committee and British Thoracic
Society guidelines for the treatment of tuberculosis in the UK. Out of interest, the Department of

Health prescription data (PCA) for community-dispensed prescriptions 2002 reports data for BNF
Section 5.1.9 ‘Antituberculosis drugs’ for 81,000 prescriptions at an overall cost of £1.95 million (isoniazid
expenditure at £232,000 in PCA 2002).
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Appendix 32

Costs of antituberculosis drugs

Regimen Maximum drug cost, 
6 months (£)

Recommended dosage for standard unsupervised 6-month treatment: 173.38
Rifater® (rifampicin, isoniazid, and pyrazinamide) (for 2-month initial phase only) (drug sensitive)
Ethambutol (for 2-month initial phase only)a

Rifinah® or Rimactazid® (rifampicin and isoniazid) (for 4-month continuation phase following 281.84

initial treatment with Rifater®) (drug resistant)

Recommended dosage for standard supervised 6-month treatment: 221.34
These patients are given isoniazid, rifampicin, pyrazinamide and ethambutol (or streptomycin) (drug sensitive)
3 times per week under supervision for the first 2 months followed by isoniazid and rifampicin 438.26
3 times per week for a further 4 months (drug resistant)
Recommended dosage for intermittent supervised 6-month treatment; isoniazid, 3 times per 

week (for 2-month initial and 4-month continuation phases)
Rifampicin, 3 times per week (for 2-month initial and 4-month continuation phases)
Pyrazinamide, 3 times per week (for 2-month initial phase only)
1Ethambutol, 3 times per week (for 2-month initial phase only)

Proportion of patients expected to be drug resistant = 5% (5%)

Proportion of patients expected to require supervised treatment = 5% (5%)

Mean patient drug cost (6 months) 181.47
(applying the above ‘5%’ assumptions)

a Ethambutol may be omitted from the regimen if the risk of isoniazid resistance is low. Most ATB cases in the UK are
treated with 4 drugs (i.e. ethambutol is included for the first 2 months). Hence, it is better to assume the costs are
£281.84 and £438.26.

b Drug administration needs to be fully supervised (directly observed therapy) in patients who cannot comply reliably with
the treatment regimen.





These are based on the price list from the Public Health Laboratory Mycobacterium Reference Unit.
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Appendix 33

Costs of laboratory investigations

Method Purpose Cost(£)

Culture and first-line sensitivity on solid media Identification and sensitivity 30

Rapid (Accuprobe) TB complex identification Rapid TB identification 15

Rapid (Accuprobe) identification of non-MTB mycobacteria Identification 15

Standard culture 16

Culture using rapid liquid culture methods Rapid culture 26

PCR identification of TB complex and molecular rifampicin testing Fastrack 120
(including culture and identification)
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