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* |GRA: Interferon-y release assay (IGRA)
e TB: Tuberculosis

o LTBI: Latent tuberculosis infection

o TST: tuberculin skin test

 NAA: nucleic acid amplification

« PCR: polymerase chain reaction

o AFB: acid fast bacillus
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Background Questions

 Interferon-y release assay (IGRA)&_H j&?

(source: http://www.cellestis.com/IRM/content/compinfo/pic_4 3picl.gif)
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Figure 1 T-cell interferon-y release assays for the diagnosis of M.

GFT-G-IT:
ESAT-6
CFP-10

TB7.7

tuberculosis infection

ELISPOT

-

Izolation of paripharal blood
maononuclear cells

Overnight incubation

Effactor memory cells will rapidly releasa
interferan-y upon antigen contact

T-SPOT TB

Lange C et al. (2007) Rapid immunodiagnosis of tuberculosis in a woman receiving anti-TNF therapy Nat
Clin Pract Rheumatol 3: 528-534 do0i:10.1038/ncprheum0571
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Interferon Gamma Release Assays (IGRA):
An Alternative to TST?

* Principle: Measure interferon-gamma (IFN-y) produced by
sensitized T cells stimulated by TB antigens
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Béckground Questions

Interferon-y release assay (IGRA)Z_H #&-?
& %ractive TBenig 578 P 7 vRiE?
AFB smear, culture (L-J, MGIT), BACTEC, NAA (E-MTD, PCR)

¥ %ractive TB gold standard £_& 7-?
RN AE A

AFB: acid fast bacillus
NAA: nucleic acid amplification
PCR: polymerase chain reaction
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Results from Searching: Summaries kUrfoDate

Database UpToDate

Title ofarticle | [GRAS for latent tuberculosis infection

Content IGRAS are diagnostic tools for LTBI
(Latent tuberculosis infection).

The goal of testing for LTBI is to identify
iIndividuals who are at increased risk for
the development of tuberculosis and
therefore who would benefit from
treatment of latent TB infection.
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Results from Searching: Summaries kUrfoDate

Database UpToDate

Title of article | Diagnosis of latent tuberculosis infection in
adults

Content In general, testing for latent TB infection

IS warranted to identify individuals who
are at risk of new infection, and to
identify individuals at increased risk of
reactivation due to associated
conditions.
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Results from Searching: Summaries [UP

lToDate

Database

UpToDate

Title of article

Diagnosis of latent tuberculosis infection in
adults

Content

Patients with positive TST (tuberculin skin test)
or IGRA results must undergo clinical
evaluation to rule out active tuberculosis
and to assess need for LTBI therapy.
This includes evaluation for symptoms
(eg, fever, cough, weight loss), physical
exam, and radiographic examination of
the chest.
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- UplToDate

Results from Searching: Summaries k..o

Database

UpToDate

Title of article

Rapid diagnostic tests for tuberculosis

Content

American Thoracic Society consensus
conference recommendations for
treatment, isolation, and contact
Investigations based upon clinical
suspicion, AFB (acid fast bacillus) smear,
and NAA (nucleic acid amplification ) results.
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PICO
| P |a patient Is suspected active TB
| | Interferon-y release assay (IGRA)
C |Bacterial culture (gold standard)
Comparison
O Diagnosis accuracy for active TB

Outcome
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Searching Strategy 1 :
Finding out The Correct Keywords

Keywords from PICO item
MeSH database to identify every term

“ Interferon-vy release assay (IGRA) “

“active tuberculosis”
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Search for Answers

A service of |

- UpToDate. @ N
’3 ONLINE TheCochrane L|braryEmmmmlmkn %E!Ed FomePae )

AoutCochrans | Access o Cochrane | For Auhors | Hep | B Save T ly Profie

JEGwing ‘-(l.f‘.:l.r.,g L
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Secondary database

Examples

UpToDate yste Computerized decision support
DynaMed / T
ACP PIER
BMJ Clinical Evidence . 1

09 Summaries Evidence based textbooks

¥ 4
ACP journal club T
Evidencebasedmedici
e Synopses Evidence based journal abstract
Cochrane Library T
BMJ Evidence Updates
Other Systemic reviews . .
o U TSR BT Syntheses Systematic reviews

Studies Original journal articles
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Jemmemmeme - & Cochrane Database of

- Systemic Review
« B4tF: “active tuberculosis” 2125F

EBM Reviews - Cochrane Database of Systematic
O v 1 D Reviews ‘? Help
<dth Quarter 2003=

VA X & XN

ch
uthor  Title  Fields  S2f5° Gombine  Limit  Basic  Darabase  Logoff

# Search History Results  Display

1 tuberculosis.mp. [mp=title, short title, abstract,

. 73 Displ
full text, kevywords, caption text] R

5 diagnosis.mp. [mp=title, short title, abstract,

full text, keywords, caption text] 1539 Elf2 )=ty
3 land 2 44 Ci=play
4 active tuberculosis.mp. [mp=title, short title, 1 —

abstract, full text, kevwords, caption text]

() Run Saved Search () Sawe Search Hiztory () Delete Searches ACtive T B "
L]

Enter Eeyword or phrase: e
:l:[\ 12 )I:ZI LI[ y

Perform Search

[ systematic Eeviews [ Protocols O New Eeviews [ Recently Updated Reviews

Limit to: E?PICOﬁ[%YEAIIEE 1,3‘ J

Eesults of your search: active tuberculosis.mp. [mp=title, short title, abstract, full text, keywords, caption text]
Citaticns displayed: 1-10of 12

Go to Record: |1 G Citation Manager = Help + Logoff
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EBM Reviews - Cochrane Central Register
of Controlled Trials

» Title: Characteristics of a diagnostic
method for tuberculosis infection
based on whole blood interferon-y
assay

« Journal:Kekkaku. 2006 Nov;81(11):681-6.

» Summary: IGRAF' 77 @ratent tuberculosis
infection (LTBI) &' 4 TST(Z. = )
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et VLLL



Qummesir yhx PubMed — PubMed ]

o M4tz “Active TB + IGRA” (Limits: meta-analysis or
RTC, Human, English)

History C
Search  Add to builder Query ltems found
#10 Add Search #1 AND #2 Limits: only items with abstracts, Humans, lleta-Analysis, Randomized Controlled 7

Trial, English

#7 Add Search #1 AND #2 AND #7 Limits: only items with abstracts, Humans, lMeta-Analysis, Randomized 1
Controlled Trial, English

#0 Add Search sensitivity and specificity Limits: only items with abstracts, Humans, Meta-Analysis, a018
Randomized Controlled Trial, English

&# Add Search culture Limits: only items with abstracts, Humans, Meta-Analysis, Randomized Controlled 6069
Trial, English

#6 Add Search cultue Limits: only items with abstracts, Humans, Meta-Analysis, Randomized Controlled 0
Trial, English

&2 Add Search Interferon-y release assays Limits: only items with abstracts, Humans, Meta-Analysis, 26
Randomized Controlled Trial, English

#h Add Search active tuberculsis Limits: only items with abstracts, Humans, Meta-Analysis, Randomized 0
Controlled Trial, English

#1 Add Search active tuberculosis Limits: only items with abstracts, Humans, Meta-Analysis, Randomized 172

Controlled Trial, English
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PubMed > p:40% i 422 & %
=

%% % =4 Ay B
#1 active tuberculosis 172
#2 Interferon-y release assays 26
#3 culture 6069
#4 sensitivity and specificity 8081
#1 AND #2 AND #3 AND #4 L (™)
#1 AND #2 AND #4 7 (2%;3‘*@
PICO) ”
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 Title: Interferon- y release assays for the
diagnosis of active tuberculosis:
a systematic review and
meta-analysis

e Journal: Eur Respir J 2011; 37: 100-111

.....
et VLLL



l 5 B A Eqﬁmf m
& v | e B sl sl o v s, b

I HECE S L

« Title: IGRASs for active pulmonary
TB diagnosis in adults in low- and
middle-income countries:
systematic review and meta-
analysis.

e Journal: J Infect Dis. 2011 Nov 15;204
Suppl 4:S1120-9. (= =)

et VLLL


http://www.ncbi.nlm.nih.gov/pubmed?term=21996694�
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J Infect Dis. 2011 Nov 15;204 Suppl 4:51120-9

e Results:

o 27 observational studies (17 QFT-GIT
and 10 T-SPOT) evaluating 590 HIV-
uninfected and 844 HIV-infected

Individuals.

 HIV-infected patients, pooled sensitivity

76% (45%-92%) for T-SPO
(34%-82%) for QFT-GIT.

and 60%


http://www.ncbi.nlm.nih.gov/pubmed?term=21996694�

IE ﬁxlﬂﬁqliﬂ'ﬁ“_f:
J Infect Dis. 2011 Nov 15;204 Suppl 4:51120-9

e Results:

e pooled specificity estimates were low for
noth IGRA platforms among all
participants (T-SPOT, 61% [40%-79%];
QFT-GIT, 52% [41%-62%]) and among
HIV-infected persons (T-SPOT, 52%
[40%-63%]; QFT-GIT, 50%).



http://www.ncbi.nlm.nih.gov/pubmed?term=21996694�

R AN PR B R
i P NS 1 TR W T ——,

J Infect Dis. 2011 Nov 15;204 Suppl 4:51120-9

e Conclusion:

In low- and middle-income countries,
neither the tuberculin skin test nor IGRAS
have value for active TB diagnosis In
adults, especially in the context of HIV
coinfection.
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Critical Appraisal

Valid: systematic review or diagnostic worksheet
Importance: what were the result?
Applicability: population and feasibility
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 Title: Interferon- y release assays for the
diagnosis of active tuberculosis:
a systematic review and
meta-analysis

e Journal: Eur Respir J 2011; 37: 100-111

.....
et VLLL
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What guestion did the systematic review
addressed (PICO) g & w & * B[ 48 ?

S LA [0 Tz

SE

Errﬁ%é authors systematically reviewed and performed a
meta-analysis of studies that simultaneously investigated
the diagnostic performance [O] of IGRA [I] and culture
|C] as markers for active tuberculosis [P].

Systematic review worksheet
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Is it unlikely that important, relevant studies were
missed LG HAE & vk 7

14 0 RS Te

EJ.IT :
F—QJ rieving the literature:

€ All studies published in the PubMed, EMBASE, Cochrance-
controlled central register of controlled trials from 2001/02 through
2009/11 that evaluated IGRA for the diagnosis of active TB in
human were identified.

€ According to the guidelines of the preferred reporting items for systematic
reviews and meta-analyses (PRISMA) statement and the
guality assessment of diagnostic accuracy studies (QUADAYS)

checklist.
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Is it unlikely that important, relevant studies were
missed LG HAE & vk 7

S LA [0 Tz

F—'_Iﬁﬁ . (Retrieving the literature)

(1) Type of study: any studies that evaluated the evidence of using IGRAS in
order to dx active TB in human except for studies meet exclusion criteria

(2) Site: N.D.
(3) Subjects: human

(4) Test: IGRA (“T-spot” OR “Quantiferon” OR “interferon-gamma release
assay” OR “ESAT-6” OR “CFP-10")

(5) Disease: active tuberculosis

Systematic review worksheet
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Selection of studies and data extraction: (by 2 reviewers)

€ Only included studies that reported the assessment of commercially
available IGRAs in individuals with a clinical suspicion of active TB,
performed on blood or biological fluids other than blood.

€ The following types of studies were excluded 1) case reports, editorials and
reviews on immunological studies; 2) laboratory studies; 3) animal studies;
4) studies performed with assays other than QFT-G-IT or T-SPOT.TB1,; 5)
studies not performed according to manufacturers’ instructions
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Were the criteria used to select articles for
Inclusion appropriate £ # ~ /I§J< IE R E 7

mi 0 7 0 T

€6) studies in adults where pulmonary TB was not confirmed by M.
tuberculosis culture, characteristic histopathological findings and/or nucleic
acid amplification tests in .50% of cases (in mixed studies, i.e. those without
these strict criteria, data were analysed for the confirmed cases separately);
7) studies performed with cut-offs for positive test results that are not
used in Europe; 8) studies where selected patients were treated for TB for
2 weeks prior to IGRA testing

@ Restricted to publications in English.
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Flow Diagram for
Study Selection

844 potentially relevant
citations identified by
electronic
databases (825)
and supplementary
sources (19)

Distributed among
five pairs of two experts

791 excluded

h

53 studies analysed
in detail

Distributed among
five pairs of two experts

26 excluded

817 excluded in total for the
following reasons:

Lab studies

Other than QFT-G-IT
or T-SPOT.TB

Mo original article

Animal studies

TB not confirmed

Under treament

Mot according to manufacturer
instructions

Cut-offs not used in Europe

Manuscript not available

Mon-TB patients

Duplicate studies

Same patients as in other study

233
169

152
123

12
11

1
1
1
4
1

27 studies finally included:
Blood

Extrasanguinous 9
Diagnostic assays:
T-SPOT.TBand TST 11
QFT-G-IT and TST 4
T-SPOT.TEB, QFT-G-IT 4
and TST
Other IGRA 8
combinations

Origin of study:

Low prevalence 15
country
High prevalence 12

country
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y--IAR B Characteristics of the included studies (also stratified for adults and children)

Variable All individuals Adults Children
Country®
South Africa 6/35 (17.1) 5/31 (16.1) 1/4 (25.0)
Italy 5/35 (14.3) 4/31 (12.9) 1/4 (25.0)
Germany 5/35 (14.3) 5/31 (16.1)
Korea 4/35 (11.4) 4/31 (12.9)
UK 2/35 (5.7) 2/4 (50.0)
Other 13/35 (37.1) 13/31 (41.9)
Studies 27/27 (100.0) 23/27 (85.2) 4/27 (14.8)
Length of study months 16.8+8.7 16.2+7.9 23+10.4
Prospective design 26/27 (96.3) 23/23 (100) 3/4 (75)
Individuals enrolled 91 (148) 89 (131) 204.5 (75.5)
Studies enrolling immunocompromised patients 17/21 (81) 15/18 (83.3) 1/4 (25.0)
Studies enrolling HIV+ patients 14/21 (66.7) 13/15 (86.6) 1/4 (25.0)
Proportion of immunocompromised patients enrolled per study 28.3 (42.1) 30.8 (37.8) NA
Immunocompromised patients enrolled per study 20 (38) 24 (39.5) NA
Male:female ratio 2262:1559 (1.45:1) 1818:1167 (1.56:1) 444:392 (1.13:1)
Proportion of BCG immunised per study 53.8+253 421+19.9 742+21.4
Number of BCG immunised per study 62 (141) 27 (58) 201 (39.75)
Proportion of AFB smear positive patients 20 (41.6) 25 (45)
Diagnostic assays
T-SPOT.7B= and TST 11/27 (40.8) 10/23 (43.5) 1/4 (25.0)
QFT-G-IT and TST 4/27 (14.8) 3/23 (13.0) 1/4 (25.0)
T-SPOT.7TB=, QFT-G-IT and TST 4/27 (14.8) 2/23 (8.7) 2/4 (50.0)
Others (IGRAs only) 8/27 (29.6) 8/23 (34.8)

Data are presented as n/n total (%), mean+ 3o or median (interquartile range), unless otherwise stated. BCG: bacille Calmette—-Guérin; AFB: acid fast bacilli; TST:
tuberculin skin test; QFT-G-IT: QuantiFERON-TB& Gold in-tube; IGRA: interferon-y release assay. *: 35 countries contributed to 27 studies.
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Test characteristics 28
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e Sensitivity (5T & ) :
- FRE RIS

e Specificity (4F 2 }4) :
— RE SRR A

e Positive likelihood ratio (F& [+ 4p i+ )
_ ,}% /& ﬁﬁﬁ ¥ & & M et LR+ = sens/(1-spec)

* Negative likelihood ratio (& +4p 2+t )
- FRE/AERE W% LB S LR = (1-sens)spec

* Positive predictive value (PPV) (I {+5g ] & ) :
— RIS LA G R 8 5 PPV. =P Sen./{P*Sen. + (1- p)(1 - Spe.)}

o

Negative predictive value (NPV) (F& 43¢ i)

- Rl I“i"ﬁ 2 T £ X NPV. = (1 - P)Spe. / {P(1-Sen.) + (1 - P)Spe.}

Pre-test odds x Likelihood ratios = Post-test odds

E):

-

= [\

bl

il
 Hk
[l
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Sensitivity, Specificity and OR of TST

a)
BlancH [28]
sarTU [27]

ke [39] |

kit [41] |
kit [40] |

KOBASHI [42]

Losi [19] &
MEER [44]
darari [14] o

Jarar [16]
ncoL [45]
GOLETT [35]

L 4

T T
Sensitivity

b)
BlancH [28]

o] o2 o4 06 08 1
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wom [39]
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woBasH [42]
Los [19]
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Jarsr [16] o
ncoL [45]
GoLETT [35]

Specificity
c)
slancH [28]

o 0z 0.4 06 0.8 1

sarTU [27] . 2

wona [39] |
ke [41] |

ram [40]
KoBASH [42]

| 1»+

Los [19]
MEIER [44]

+%

JaFaRi [14]
JaFar [16]
nNicoL [45]
GOLETT [35]

i3

;

¢

0.01 1

Diagnostic OR

FIGURE 2. Figure legend prasented on following page.

1
100.0

Sensitivity a95% Cl FPatients n/n
0.88 062098 1416
062 0.48-0.75 33/52
0.50 0.30-0.70 13/26
0.50 047070 4475
047 029065 15432
060 045074 29/48
031 0.09-0861 413
0.89 0.76-0.96 40/45
092 0.62_1.00 1112
065 049079 28/43
046 0.38-0.54 75/M164
0.85 0.79-090 151177

Pooled sensitivity=0.65 (0.61-0.68)
Chisquared=29.79; df=11 (p=0.0000)
Inconsistency 12=89.0%

Sensitivity=0.65 (0.61-68)

Specificity a5% ClI Patients n'n
0.86 082090 27T6/320
0.50 027073 10420
0.80 0.52-0.96 1215
0.76 0.67-0.84 T74/97
0.86 0.70-0.95 30/35
0.64 049077 32/50
0.89 0.67-0.99 1719
0.64 0.35-0.87 /14
0.61 0.39-0.80 14/23
0.81 0.72-0.88 83103
0.93 0.80-0.98 37/40
0.48 0.40-0.56 72150

Pooled s pecificity=0.75 (0.72-0.78)
Chisquared=101.61; df=11 (p=0.0000)

T | specificity=0.75(0.72-0.78)

Diagnostic OR 95% CI
43.91 9.65-199.84
1.65 0.58-4.66
4.00 0.91-17.58
457 237880
529 1.64-17.13
27 1.20-6.14
378 0.58- 2475
14 .40 343 6048
17.11 1.87-156.26
775 3.50-17.15
10.39 3.08-35.06
536 317_9.06

Pooled diagnostic OR=5.72 (3.78-8.65)
Cochran-Q=20.42; df=11 (p=0.0399)
Inconsistency 12=46.1%

Tau-:

uared=02177

Diagnostic OR=5.72 (3.78:869),.-( i
PLR=2.6, NLR=0.47
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Sensitivity, Specificity and OR of QFT-G-IT

a) Sensitivity a5% Cl Patients n/n
cHEGOU [31] - . 0.73 0.50-0.89 16/22
Eum [34] L 2 0.79 0.58-0.93 19/24
BaBA [25] | L 2 0.94 0.73-1.00 17/18
BlANCHI [28] > 0.94 0.70-1.00 15/16
BARTU [27] - 0.86 0.73-0.94 43/50
DHEDA [32] 0.84 0.68-0.94 31/37
oHEDA [17] e e 0.62 0.41-0.80 16/26
GOLETTI [35] —— 0.78 0.71-0.84 121/155
Pooled sensitivity=0.80 (0.75-0.84 1Fi1v71 —
B L Chi—squared=12?é0;df=; tp=0.0??%} SenS|t|V|ty—O8O (075'084)

Inconsistency P=45.3%

T T
0 oz 0.4 0.6 0.8 1

Sensitivity
b) Specificity 95% Cl Patients n/n

CHEGOU [31] . 071 0.44—0.90 12/17
Eum [34] 0.80 0.71—0.88 55/73
BaBa [25] | < 1.00 0.48-1.00 5/5

BlancH [28] ‘ 0.86 0.82-0.89 273/318
BARTU [27] * 0.85 0.62-0.97 17/20
DHEDA [32] > 0.69 0.39-0.91 913
oHeDa [17] o g 0.54 033073 14/26
GOLETTI [35] — 0.62 0.51_0.72 60/97

| . symzmeee e | Specificity=0.79(0.75-0.82)

Inconsistency P=81.1%

T T
o oz 0.4 0.6 0.8 1

Specificity
<) Diagnostic OR 95% CIl
cHEGOU [31] > 6.40 1.57-26.03
Eum [34] L 15.41 5.07—46.86
BaBa [25] - 128.33 4.54_3624.88
BlANCHI [28] — % 91.00 11.73-705.93
BARTU [27] —T 34.81 8.05-150.56
DHEDA [32] > 11.63 2 68-50.40
oHeDa [17] - & 187 0.62-5 63
coLETTI [35] — 577 3.30-10.09
Pooled diagnostic OR=11.47(5.12-25.69)
| < Cochran-Q=21.71; df=7 (p=0.0028)
Inconsistency P=67.8% M = A
Tau-squared=0.8101 D|agnOSt|C OR= 1147(512'2569)

1
o.01 1 100.0

Disgnostic OR PLR=3.81, NLR=0.25

FIGURE 3. Forest plots of sensitivity, specificity and diagnostic odds ratio of QuantiFERON-TE= Gold indube performed on blcod samples. Data represent pooled

valuas that were computed on all tuberculosis cases (culure-confimned and nonconfimed cases) whara data on both sensitivity and specificity were available 193 VLLILE el W] |. il
(8 studies). If values were computed including all studies that hawe reported sensitivity (13 siudies), pooled sensitivity was 77% (95% Cl 75-80%; F=64.5%). di: degrees bt b= \.r'\" s "',_. =wr=
of freedom.
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Sensitivity, Specificity and OR of T-SPOT TB

a) Sensitivity 95% Cl Patients nin
Lee [43] | 0.78 0.52-0.94 14/18
JanssENs [37] —a 0.98 0.91-1.00 57/58
GOLETTI [36] 0.91 0.72-0.99 24427
i [39] 0.89 0.71-0.98 24427
i [41] —_— 0.93 0.85-0.98 TOTS
i [40] = 0.94 0.79-0.99 30032
KoBASH! [42] B 0.93 0.82-0.99 42/45
Losi [19] = 0.90 0.68-0.99 18/20
MEIER [44 — 0.97 0.90—1.00 TOT2
sarar [14] 7 1.00 0.74-1.00 12012
Jarari [16] 7 S4—— 0.92 0.83-0.97 6571
nicoL [45] T —— 0.35 0.27-0.43 46/133
DHEDA [32] - 0.86 0.71-0.95 36/42
pHEDA [17] ® 0.83 0.64-0.94 24429
coLeTT [35] 4 0.85 0.76—0.92 75/88
Pooled sensitivity=0.81 (0.78—0.84) ey s
7 - Chi-squared=208.78: df=14 (p=0.0000) SenS|t|V|ty:O 81 (0 78-0 84)
Inconsistency 12=03.3% 3 b r
T T T T 1
0 0.2 0.4 0.6 0.8 1
Sensitivity
b) Specificity 95% CI Patients nin
Lee [43] - — - 0.90 0.70-0.99 19/21
Janssens [37] 058 0.52-0.63 176/306
GOLETTI [36] e 0.59 0.41-0.76 19/32
wkim [39] * 0.78 0.52-0.94 14/18
i [41] > 0.66 0.56-0.75 64/97
win [40] — - 0.88 0.72-0.97 20/33
woBasH! [42] | —— 0.92 0.81-0.98 46/50
Losi [19] = 067 0.43-0.85 1421
MEIER [44 - 0.82 0.57-0.96 1417
Jararl [14] 7 - 0.60 0.39-0.79 15/25
JAFARI [16] 7 —— 0.48 0.42-0.55 118/245
nicoL [45] [ N 074 0.60-0.85 a7/50
pHEDA [32] 0.60 0.32-0.84 15
pHEDA [17] _—u— 0.44 0.29-0.60 19/43
GOLETTI [35] . 0.44 0.34-0.55 43/97
Pooled specificity=0.59 (0.56-0 62) e - _
1 - chrsquarea-90.27: at-14 p=0.0000) [ SPECIfICIty=0.59(0.56-0.62)
Inconsistency 12=84.5%
T T T T 1
0 0.2 0.4 06 08 1
Specificity
) Diagnostic OR 95% CI
LeE [43] - 2 33.25 5.32-207.77
Janssens [37] - _ 7717 10.55-564.56
GoLeTT! [36] = 15.35 3.06-76.99
i [39] < 28.00 545-143 72
wim [41] — e 27.15 9.996—73.79 . .
win [40] | B E— 108.75 18.48-640.03 —_
koBAsHI [42] | 4 - 161.00 34.03-761.81 DlagnOStIC OR— 1886
Losi [19] | = 18.00 3.22-100.49
MEIER [44 —_— 163.33 24 95-1069.30 8 72 40 77
Jarar) [14] 7 36.90 19669339 ( . = n
JaFarl [16] 7| —_— 10.07 4.20-24.10
NicoL [45] T — e 1.50 0.73-3.11
oneox [38 1 SRR C— 350 23RSy PLR=1.96. NLR=0.32
pHEDA [17] — e[ 3.80 1.22-11.83 . ’ .
coLeTn [35] 4 —— 459 2.25-9.36
Pooled diagnostic OR=18.86 (8.72—40.77)
_ Cochran-Q=74.44; df=14 (p=0.0000)
b * Inconsistency 1°=81.2%
Tau-squared=1.7259
]
0.01 1 100.0 N P . .
Diagnostic OR JeRwne yilwing Liin

FIGURE 4. Figure legend preseniad on following page.



R AN PR B R
i P NS 1 TR W T ——,

Were the included studies sufficiently valid for the
type of question asked
el A ah /,;Lwﬁ sxw F AT enf? 387

B L4 O Tz
.

€®IGRAs had a higher sensitivity and lower negative

likelihood ratio than TST markers.
(LR+ =4 valuable, =10 good; LR- =0.6 useful, =0.1 good.)

Systematic review worksheet

sensitivity | specificity PLR NLR
IST | 065 | 0.75 | 2.6 | 0.47
QFT | 0.80 | 0.79 | 3.81 | 0.25
SPOT 1 0,81 | 0.59 | 1.96 | 0.32
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Were the included studies sufficiently valid for the
type of question asked
el A ah /I%ﬂﬁ sxw F AT enf? 387

s iy O Tz
i

€ Diagnostic sensitivities of IGRAs were higher
than TST but NOT high enough to use as a rule
out test for TB.

& Low specificity may indicate limited value of

IGRAS to distinguish latent M. TB infection form
active TB.

Systematic review worksheet
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Were the results similar from study to study
£ B35 i R Ap 129
AL I (7%

%E% :
E”F]e heterogeneity and inconsistency between some
studies In this analysis is significant.

Systematic review worksheet
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Conclusions

- Diagnostic sensitivities of IGRAs were not high
enough to use as a rule out test for TB.

- Low specificity may indicate limited value of
IGRAS to distinguish latent M. TB infection form
active TB.
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Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence

Evidence-based Medicine 2011 Levels of Evidence

Question

Step 1
Level 1%)

Step 2
Leve| 2%)

Step 3
(Level 3%)

Step 4
Level 4%)

Step 5 (Level 5)

How common is the
problem?

Local and current random sample
surveys (or censuses)

Systematic review of surveys
that allow matching to local
icircumstances®*

Local non-random sample**

Case-series™*

n/a

Is this diagnostic or
monitoring test
accurate?
(Diagnosis)

SyStematic review

of cross sectional studies with

iconsistently applied reference
ndard and blinding

[ndividual cross sectional
studies with consistently

pplied reference standard and
blinding

Non-consecutive studies, or studies without
consistently applied reference standards**

Case-control studies, or
"poor or non-independent
reference standard**

Mechanism-based
reasoning

What will happen if
we do not add a

SystematicTeview

of inception cohort studies

[nception cohort studies

Cohort study or control arm of randomized trial*

Case-series or case-
control studies, or poor

n/a

intervention help?
(Treatment Benefits)

of randomized trials or n-of-1 trials

or observational study with
dramatic effect

study**

studies, or historically
controlled studies**

therapy? quality prognostic cohort
(Prognosis) study**
Does this Systematic review Randomized trial Non-randomized controlled cohort/follow-up Case-series, case-control [Mechanism-based

reasoning

What are the
COMMON harms?
(Treatment Harms)

Systematic review of randomized
trials, systematic review

of nested case-control studies, n-
of-1 trial with the patient you are
raising the question about, or
observational study with dramatic
leffect

[ndividual randomized trial
or (exceptionally) observational
study with dramatic effect

Non-randomized controlled cohort/follow-up
study (post-marketing surveillance) provided
there are sufficient numbers to rule out a
common harm. (For long-term harms the
duration of follow-up must be sufficient.)**

What are the RARE
harms?
(Treatment Harms)

Systematic review of randomized
trials or n-of-1 trial

Randomized trial
or (exceptionally) observational
study with dramatic effect

Case-series, case-control,
or historically controlled
studies**

Mechanism-based
reasoning

Is this (early

Systematic review of randomized

Randomized trial

Non -randomized controlled cohort/follow-up

Case-series, case-control,

Mechanism-based

JERAF LD T i

detection) test trials study** or historically controlled |reasoning
worthwhile? studies**
(Screening)
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Grades of Recommendation

— > A consistent level 1 studies

B consistent level 2 or 3 studies or extrapolations
from level 1 studies

C level 4 studies or extrapolations from level 2 or 3
studies

D level 5 evidence or troublingly inconsistent or
Inconclusive studies of any level
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a) Sensitivity 95% Cl Patients nin
CHEGOU [31] J 0.57 0.34-077 1323
BagA [25] < 0.44 0.25-065 12127
DHEDA [32] & 0.54 0.37-0.69 22/41
DHEDA [17] ] O 0.36 0.18-0.57 9/25
Pooled sensitivity=0.48 (0.39-0.58)
- ¢ Chi-squared=2.79; df=3 (p=0.4244)
Inconsistency 12=0.0%
T T T T 1
0 02 04 086 08 1
Sensitivity
b) Specificity 95% Cl Patients n/n
CHEGOU [31] 0.87 0.60-0.98 1315
Baga [25] 4 O 0.60 0.15-0.95 25
DHEDA [32] ’ 0.80 0.52-0.96 12115
DHEDA [17] 0.86 0.64-097 1821
Pooled specificity=0.82 (0.70-0.91)
. —— Chi-squared=1.81: df=3 (p=06138)
Inconsistency E=0.0%
T T T T 1
0 02 04 06 08 1
Specificity
c) ; Diagnostic OR 95% Cl
CHEGOU [31] ——‘* 845 1.54-46.33
BABA [25] - O 1.20 0.17-8.38
DHEDA [32] < 463 1.14-18.90
DHEDA [17] ‘ 3.38 0.78-14.68
Pooled diagnostic OR=3.84 (1.73-8.51)
Cochran-Q=2.30; df=3 (p=0.5123)
b $> Inconsistency 12=0.0%
Tau-squared=0.0000
1
o0m 1 100.0
Diagnostic OR

FIGURE 5. Forest plots of sensitivity, specificity and diagnostic odds ratio of QuantiFERON-TBe Gold in-tube performed on esrasanguinous samples. Sensitivity data

losis cases (culun nfimned and non-confimed cases). All studies reported data on both sensitivity and

represent pocled values that were computed on all tube
spacificity. df: degrees of freedom.
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a) Sensitivity 95% CI Patients n'n
LeE [43] 1 & 0495 0.74-1.00 1819
KM [39] 0.83 0.36-1.00 5/6

Losi [19] L 4 0.95 0.75-1.00 19/20
Jarar [14] H + 1.00 0.74-1.00 1212
aarar [16] 1 —&— 0.91 0.81-0.97 60/66
CHEDA [32] - L 4 0.85 0.70-0.94 34/40
DHEDA [17] A 4 0.65 0.43-0.84 15/23

N Pooled sensitivity=0.88 (0.82-0.92)
7 ¢ Chi-squared=14 25; df=6 (p=0.0270)
Inconsistency 2=57 9%
T T T T 1
0 0.z 04 06 0.8 1
Sensitivity

b) Specificity 95% CI Patients n/n
LEE [43] 0.86 0.64-097 1821
KM [39] + 1.00 0.48-1.00 515

Losi [16] # 0.76 0.53-092 16/21
Jarar [14] H — 1.00 0.86-1.00 25/25
arar [16] 1 —— 0.80 0.74-0.85 199/249
oHEDA [32] - * 0.60 0.32-0.84 915
DHEDA [17] —_— 0.94 0.79-0.99 30032

Pooled specificity=0.82 (0.75-0.86)
7 —— Chi-squared=21.03; df=6 (p=0.0018)
Inconsistency 2=71.5%
T T T T 1
0 0.z 04 06 0.8 1
Specificity

c) Diagnostic OR 95% CI
LEE [43] 108.00 1024-1138.79
kim [39] - + 40.33 133-1222.98

Losi [16] & 60.80 6.42-575.52
Jarar [14] H —_— 1275.00 23.87-68092.84
aarar [16] 1 —_— 39,60 16.27-97.37
DHEDA [32] 1 ——— 8.50 2.21-32.76
CHEDA [17] L 2 28.13 5.30-149.23

Pooled diagnostic OR=35.83 (15.57-82.43)
"N Cochran-Q=8.67; df=6 (p=0.1932)
7 * Inconsistency 2=30.8%
Tau-squared=0.3629
1
0.01 1 100.0
Diagnostic OR

FIGURE 6. Forestplots of sensitivity, specificity and diagnostic odds ratio of T-SPOT. TBe parformed on extrasanguinous samplos. Sensitivity data represent podled values
that were computed on all tuberculosis cases (culture-confimed and non-confirmed cases). All studies reported data on both sensitivity and specificity. df: degrees of freedom.
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Potential actions while waiting for tuberculosis
culture result

Potential actions while waiting for tuberculosis culture result

High clinical suspicion of tuberculosis Low dlinical suspicion of tuberculosis
Potential action NA'?t AFB smiear (+) AFB smea (-) AFB smear (+) AFB smear (1)
Fesuits
Action without NAA | Action withNAA | Action without NAA | Action withNAA | ActionwithoutNAA | Actionwith NAA | Action without NAA | Action with NAA
results rasults rasults results results results tesults tesults

Treat (4] Yes Yes Yes Yes Yes Yes No ?
Isol3te (4] Yes Yes Yes Yes Yes Yes No 7
Begin contact (4] Yes Yes No Yes Yes Yes No No
Investigation
Treat () Yes ? Yes 7 Yes No No No
Isol3te () Yes 7 Yes No Yes No No No
Begin contact () Yes No No No Yes No No No
Investigation

Adapted from Catanzaro, A, Davidson, BL, Fujiwara, P1, et al, Am J Respir Crit Care Med 1997; 155:1804,
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Tuberculosis direct amplified tests in AFB
smear-positive versus smear-negative

patients

Tuberculosis direct amplified tests in AFB smear-positive versus smear-negative patients

Overall, percent

Smear-positive, percent

Smear-neqative, percent

Sensitivity
Specificity
PRV
NPV

77/80*
96/99*
57/85*
99

05/96*
100s
100s
86/90*

18/53*
96/99*
24/58*
99

PPV: posttive predictive valug; NFYV: negative predictive value.
* All numbers represent percentages. When two numbers are qiven for a particular entry, they represent the percentages obtained from the two types of direct amplification tests, For some results, the Gen-Probe assay had the higher
value and for thers, the Roche assay was higher, The table does not identify which values are associated with either assay, The wide differences shown in the table for positive predictive value in the overall and smear-negative

columns cannat be used to infer that one of the tests was superior, both because the two tests were studied on different samples and because the confidence intervals for the results would overlap. If ane manufacturer sought to daim
superior performance for ite test, that claim would have to be based on results from a controlled, head-to-head clinical trial.
» Single values indicate the two assays had the same value.



@ 2azsxmnssntenn
Results from Searching: Summaries kUrfoDate

Database UpToDate

Title ofarticle | |nterferon-gamma release assays for
atent tuberculosis Infection

Content GRAs cannot distinguish between latent
iInfection and active TB disease, and
should not be used for diagnosis of
active TB in adults.
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