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Age-specific Prevalence of Tuberculous Infection
in Tropical and Southern Africa
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SPECIFICITYSPECIFICITY
False positive  False positive  

(BCG, NTM)(BCG, NTM)

Drawbacks  of Drawbacks  of 
the TSTthe TST

SENSITIVITYSENSITIVITY
False negative False negative 

((impairedimpaired immune immune responseresponse):):

•• HIV HIV 

•• Immunosuppressive              Immunosuppressive               
therapiestherapies

•• AgeAge

•• CRF, CRF, CancerCancer



Age-specific Prevalence of Tuberculous Infection
in Western Europe
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•• MORE SENSITIVE MORE SENSITIVE THAN THE TST, ESPECIALLY AMONGTHAN THE TST, ESPECIALLY AMONG IMMUNOIMMUNO--

COMPROMISED SUBJECTSCOMPROMISED SUBJECTS

••MORE SPECIFIC,MORE SPECIFIC, ESPECIALLY AMONG ESPECIALLY AMONG BCG VACCINATEDBCG VACCINATED
INDIVIDUALSINDIVIDUALS

••FAST, EASY AND UNEXPENSIVEFAST, EASY AND UNEXPENSIVE

••ABLE TO DISCERNABLE TO DISCERN LTBI LTBI ANDAND ACTIVE DISEASEACTIVE DISEASE, , 
REMOTE REMOTE ANDAND RECENT INFECTIONRECENT INFECTION AND TOAND TO
MONITOR THEMONITOR THE TREATMENT OUTCOMETREATMENT OUTCOME

THE PERFECT TEST FOR THE PERFECT TEST FOR 
TB INFECTION SHOULD TB INFECTION SHOULD BEBE……



TT--SPOT.SPOT.TBTB QuantiFERONQuantiFERON--TB GoldTB Gold TSTTST

Antigens:Antigens: ESATESAT--6 and CFP106 and CFP10 ESATESAT--6 and CFP106 and CFP10 PPDPPD

Positive control:Positive control: YesYes YesYes NoNo

Standard procedure:Standard procedure: YesYes YesYes NoNo

Boosting effect:Boosting effect: NoNo NoNo YesYes

Return visit:Return visit: NoNo NoNo YesYes

Time for the result:Time for the result: 1616--20 hours20 hours 1616--24 hours24 hours 4848--72 hours72 hours

Typology:Typology: In vitroIn vitro In vitroIn vitro In vivoIn vivo

Reading:Reading: InstrumentalInstrumental InstrumentalInstrumental By the By the 
operatoroperator

Readout:Readout: IFNIFN--γγ SFUSFU IFNIFN--γγ IUIU Mm of Mm of 
indurationinduration

Platform:Platform: ELISPOTELISPOT ELISAELISA //

Substrate:Substrate: PBMCsPBMCs Whole bloodWhole blood //

Controlled Cell count:Controlled Cell count: YesYes NoNo //

Instruments:Instruments: ELISPOT counterELISPOT counter ELISA readerELISA reader //
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Agreement Agreement withwith the TSTthe TST
OverallOverall: : κκ 0.40 (0.270.40 (0.27--0.52)0.52)
BCG:     BCG:     κκ 0.09 (0.050.09 (0.05--0.23) 0.23) 

AJRCCM 2005AJRCCM 2005



AJRCCM 2005AJRCCM 2005

Variable QFT-Gold OR (95% CI) p value

Indeterminate*
n = 68 (%)

Determinate
n = 250 (%)

Immunosuppressive 
therapy† 26 (38.2) 39 (15.6) 3.35 (1.84-6.08) 0.00007

Diagnosis of cancer‡ 8 (11.8) 33 (13.2) 1.07 (0.49-2.30) 0.855

Age <3 or >80 years 11 (16.2) 26 (10.4) 1.46 (0.68-3.12) 0.324

HIV infection 2 (2.9) 5 (2.0) 2.53 (0.55-11.59) 0.230

Renal failure 4 (5.8) 6 (2.4) 2.26 (0.62-8.25) 0.214

† cancer chemotherapy, systemic steroids, anti-TNF alpha agents (n = 3) 
‡Patients with a diagnosis of cancer who were not receiving anti-cancer treatments.

21.4% of 21.4% of teststests withwith anan indeterminate indeterminate resultresult
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HEAD TO HEADHEAD TO HEAD
TT--SPOT.SPOT.TB TB (TS(TS.TB.TB))

vsvs
QuantiFERONQuantiFERON TB Gold (QFTTB Gold (QFT--G)G)



AimsAims
•• To compare the performance of the 2 tests (To compare the performance of the 2 tests (indeterminatesindeterminates andand

associated factors)associated factors)
•• To compare the 2 tests in active TB forms and groups at higher rTo compare the 2 tests in active TB forms and groups at higher risk isk 
•• To compare the 2 blood tests with the TST (BCG vaccinated)To compare the 2 blood tests with the TST (BCG vaccinated)
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AimsAims
•• To compare the performance of the 2 tests (To compare the performance of the 2 tests (indeterminatesindeterminates andand

associated factors)associated factors)
•• To compare the 2 tests in active TB forms and groups at higher rTo compare the 2 tests in active TB forms and groups at higher risk isk 
•• To compare the 2 blood tests with the TST (BCG vaccinated)To compare the 2 blood tests with the TST (BCG vaccinated)

MethodsMethods
Prospective enrollment of all the patients tested at the Prospective enrollment of all the patients tested at the PoliclinicoPoliclinico
of Modena, Italyof Modena, Italy

Tests performed at the Microbiology Laboratory by 2 skilledTests performed at the Microbiology Laboratory by 2 skilled
technicianstechnicians
Clinical data obtained from clinical charts and databasesClinical data obtained from clinical charts and databases

HEAD TO HEADHEAD TO HEAD
TT--SPOT.SPOT.TB TB (TS(TS.TB.TB))

vsvs
QuantiFERONQuantiFERON TB Gold (QFTTB Gold (QFT--G)G)



DemographicsDemographics N (%)N (%)

MaleMale 212 (53.9)212 (53.9)

Age (mean Age (mean -- range)range) 43 (0 43 (0 -- 93)93)

BCG vaccinatedBCG vaccinated 72 (18.3)72 (18.3)

Cancer patientsCancer patients 69 (17.6)69 (17.6)

Undergoing ChemotherapyUndergoing Chemotherapy 28 (7.1)28 (7.1)

Undergoing Systemic SteroidsUndergoing Systemic Steroids 35 (8.9)35 (8.9)

Undergoing antiUndergoing anti--TNFTNF--αα 10 (2.5)10 (2.5)

Age Age ≤≤55 25 (6.4)25 (6.4)

Age Age ≥≥8080 26 (6.6)26 (6.6)

STUDY POPULATION STUDY POPULATION (October 2004(October 2004-- August 2005)August 2005)

NN=393 patients=393 patients

RESULTSRESULTS



Suspicion of active TBSuspicion of active TB 166 (42)166 (42)

Recent TB contactRecent TB contact 119 (30)119 (30)

Recent immigrationRecent immigration 48 (12)48 (12)

Screening before transplantationScreening before transplantation 9 (2)9 (2)

Other reasonOther reason 51 (13)51 (13)

TotalTotal 393 (100)393 (100)

REASON TO TEST REASON TO TEST 

WardsWards

Respiratory Diseases: 184 (46.8%)Respiratory Diseases: 184 (46.8%) PaediatricsPaediatrics= 96 (24.4%)= 96 (24.4%)

OncoOnco--HaematologyHaematology: 53 (13.5%): 53 (13.5%)

Features                                                        Features                                                        N (%)N (%)



AGREEMENT BETWEEN AGREEMENT BETWEEN 
TSTS.TB.TB && QFTQFT--GG

TSTS.TB.TB

PositivePositive NegativeNegative IndetermIndeterm..

PositivePositive 9494 66 00 100100

NegativeNegative 4040 191191 99 240240

IndetermIndeterm.. 1010 3030 33 4343

TotalTotal 144144 227227 1212 383383

QFTQFT--GG

TotalTotal

ΚΚ=0=0.612.612BCG BCG 

ΚΚ=0=0..724724NotNot--BCG  BCG  

ΚΚ=0=0.699.699TotalTotal
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T-SPOT.TB QuantiFERON-TB Gold

AGREEMENT WITH TSTAGREEMENT WITH TST

TST
Positive

Negative

Total (n Total (n = 308)= 308) ΚΚ=0=0.520.520

NotNot--BCG  (n = 240)BCG  (n = 240) ΚΚ=0=0..628628

BCG (n = 68)BCG (n = 68) ΚΚ=0=0.133.133

Total (n Total (n = 286)= 286) ΚΚ=0=0.464.464

NotNot--BCG  (n = 217)BCG  (n = 217) ΚΚ=0=0..615615

BCG (n = 69)BCG (n = 69) ΚΚ=0=0.122.122** **

*p<0.001*p<0.001



SAME PERFORMANCE? SAME PERFORMANCE? 
TSTS.TB.TB && QFTQFT--GG

TSTS.TB.TB

PositivePositive NegativeNegative IndetermIndeterm..

PositivePositive 9494 66 00 100100

NegativeNegative 4040 191191 99 240240

IndetermIndeterm.. 1010 3030 33 4343

TotalTotal 144144 227227 1212 383383

QFTQFT--GG

TotalTotal

ΚΚ=0=0.612.612BCG BCG 

ΚΚ=0=0..724724NotNot--BCG  BCG  

ΚΚ=0=0.699.699TotalTotal
p<0.001p<0.001
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INDETERMINATE RESULTSINDETERMINATE RESULTS

ARE THEY ASSOCIATED WITHARE THEY ASSOCIATED WITH
IMMUNOIMMUNO--SUPPRESSION?SUPPRESSION?



QFTQFT--GG TS.TS.TBTB

OROR pp

< 0.001< 0.001

< 0.001< 0.001

0.0030.003

OROR pp

ImmunoImmuno--suppressionsuppression 3.373.37 5.615.61 0.0010.001

ChemotherapyChemotherapy 5.425.42 15.6815.68 < 0.001< 0.001

Age <5Age <5 4.214.21 0.570.57 0.5930.593

INDETERMINATE RESULTSINDETERMINATE RESULTS



Indeterminate QFTIndeterminate QFT--GG

0.1 1 10 100

Indeterminate TS.TBIndeterminate TS.TB

RR

Indeterminate (N)Indeterminate (N)

QFTQFT--GGTS.TBTS.TB

Cancer (N=40)Cancer (N=40) 611 6.00 (0.72 - 49.84)

Chemotherapy (N=28Chemotherapy (N=28) 106 1.67 (0.75 - 3.71)

Systemic steroids (N=34)Systemic steroids (N=34) 61 6.00 (1.00 - 35.91)

Anti TNFAnti TNF--αα agents  (N=10)agents  (N=10) 11 1.00 (0.06 - 15.99)

Age  Age  ≤≤5 5 ≥≥80 (N=48)80 (N=48) 91 9.00 (1.14 - 71.04)

Total Total 
(N=383)(N=383)

4312 3.58 (1.96 - 6.56)

RRRR
(95% CI)(95% CI)

INDETERMINATE RESULTSINDETERMINATE RESULTS



POSITIVE RESULTSPOSITIVE RESULTS

WHAT ABOUT SURROGATEWHAT ABOUT SURROGATE
““GOLD GOLD STANDARDsSTANDARDs””
OF TB INFECTION?OF TB INFECTION?
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POSITIVE RESULTSPOSITIVE RESULTS
RECENT TB CONTACTSRECENT TB CONTACTS

(N(N=119)=119)

TSTS.TB.TB QFTQFT--GG

Positive Positive 
resultsresults

39 (34%)39 (34%) 25 (22%)25 (22%)

p<0.001p<0.001



TSTTST TSTS.TB.TB QFTQFT--GG

Positive Positive 
resultsresults

62 (54%)62 (54%) 39 (34%)39 (34%) 25 (22%)25 (22%)

p<0.001 p<0.001 vsvs TSTTST
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TSTTST TSTS.TB.TB QFTQFT--GG

Positive Positive 
resultsresults

62 (54%)62 (54%) 39 (34%)39 (34%) 25 (22%)25 (22%)

p<0.001 p<0.001 vsvs TSTTST

Excluding BCGExcluding BCG--vaccinatedvaccinated

Positive Positive 
resultsresults

36 (43%)36 (43%) 29 (35%)29 (35%) 21 (25%)21 (25%)

(N=87)(N=87) p=0.092p=0.092 P=0.001P=0.001

POSITIVE RESULTSPOSITIVE RESULTS
RECENT TB CONTACTSRECENT TB CONTACTS

(N(N=119)=119)
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CONCLUSIONsCONCLUSIONs
BOTH TESTS SHOWED A GOOD AGREEMENTBOTH TESTS SHOWED A GOOD AGREEMENT

WITH THE TST AND HIGHERWITH THE TST AND HIGHER
SPECIFICITY.SPECIFICITY.

THE AGREEMENT BETWEEN THE BLOOD TESTSTHE AGREEMENT BETWEEN THE BLOOD TESTS
WAS HIGH, BUT THEY SHOWED SIGNIFICANTWAS HIGH, BUT THEY SHOWED SIGNIFICANT

DIFFERENCES FOR:DIFFERENCES FOR:

-- INDETERMINATE RESULTSINDETERMINATE RESULTS ((associatedassociated withwith
differentdifferent factorsfactors, , asas ageage))

-- POSITIVE RESULT POSITIVE RESULT ((discordantdiscordant resultsresults withwith
the TST)the TST)



A COMBINED A COMBINED APPROACHAPPROACH……

……COULDCOULD BE THE BEST BE THE BEST 
CONSIDERING THE AVAILABLE EVIDENCE!CONSIDERING THE AVAILABLE EVIDENCE!
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