MEBoOoI avixveuong Ivreppepovns-y (IGRAs) otn diayvwon Tng

AavBavouoag QUUATIWONG OE 00OEVEIC NE PEVUMATIKA VOO HMOTA:
[1o10 1O £TITTAEOV OQPEAOC O OCUYKPION UE THV AVTIOPACH QUUATIVNC
(TST/Mantoux);
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[lepiypauua

EmodnuioAoyia AavBavouoag @uuatiwong (LTBI) kal TB o€ aoBeveic Je pEUMATIKES TTABNROEIC
M£Bodol diayvwong (TST, IGRA) Kal aTrToTEAEOHATIKOTNTA TOU Screening yia LTBI
2Tpatnyikég screening (TST vs IGRA, ouvduaouog)

O pOAOC TOU TAKTIKOU ETTAVEAEYXOU



AoipwEn atro To NUKOBAKTNPIOIO TS QPUUATIWONG
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AeppoavTiopacon euuativng (TST)

Ev30deppikA xopriynon 0,1 ml PPD MeTpnon Tng kaBeTng dlapeTpou TNG okAnpiag
OTN HECOTNTA TOU avTIBpaxiou (6x1 TnG epubpPoOTNTAG) 48-72 h ApYOTEPA



AgpupoavTiopacn euuartivng (TST)

WYeudwe BeTikn TST

Noipwen ye un UUATIWON MUKoBakTnEidia
loTopikd BCG
NAavBaouévn xoprynon uuaTivis r avayvwon atmoTeEAEOUATOC

Yeudwce apvntikKR TST

AgpuaTtikn avépyla

[Mpoo@artn (8-10 wks) r} TToOAU TTaAId €kBeon

20Bapr TB (exTeTapEVN VOOOCQ)

Bpépn kal veoyva

[Mpdopatog eNPOAIACUOC pE (wV e€aoBevnUEVO EUPOMIO 1} IOYEVEIC AOINWEEIC
NAavBacouévn xopriynon @uuartivng (d6on, sq €veaon)

AavBaouEvn avayvwaon

MONAAA KAINIKHE ANOZOAOITAL - PEYMATOAOITAZ
B’ [TAOOAOTITKH KAINIKH KAI OMQNYMO EPTAZTHPIO
IATPIKH TXOAH EONIKOY KAI KAITOAITTPIAKOY ITANEIIIETHMIOY AOHNQN
IIIIOKPATEIO 'ENIKO NOZOKOMEIO AOHNON
A/NTHE: Kafymnis Zropidov Nrovpaxae

YIIEYOYNOZ MONAAAT: Kafnyymmic Ayjrproc A. Baou.omovioz

MAPANIEMIITIKO I'TA EKTINHTIH AEPMOANTIAPATHY MANTOUX

Ayam e covadeige,

OFH K. oo TOAGYEL QIO . KL

napaxorovBeitar o Movada pag. Tta TAaicla AEYXOVL Yo AavBEvousa QUUATIOEN TPO TG
&vapfng avocoKATUCTUATIKGC/AVOGOTPOTOTOMTIKIG ay®@yic. vaoPAnbnke ce deppoavtidpacn
Mantoux o1 .... W . Oa TAPUKAAOVGANE APOD HETPNGETE TN SIANETPO TS GRANpiag
OTC oo oo, VA GUPAANPOGETE TV KPP TYLY AVTIG GTO ROPAKATE TEGIO Kat va

EMOTPEYETE TO MUPUTEUTTIKO GTOV/GTIV achevr)

AWIPETPOS CRANPIUC ecrecrnenecrnennne NN

Zag EVYUPICTOVLE Y1 T1) GUVEPYUCTIQ

A. Bactiomoviog

Kab/mg

TaBoloyiag-Pevpatoioyiag

(+) TST o€ aocBeveig Tou TrpoKEITAl VA AdBouVv BIOAOYIKOUG TTOPAYOVTEG: >5 mm



Interferon-gamma Release Assays - IGRAS

Quantiferon TB Gold Plus T-SPOT.TB



IGRASs — Quantiferon TB Gold Plus

E¢€Ttaon oAikou aipatog

* [lpoodiopiouocg Trapayopevns IFN-y pe ELISA peta atro digyepon pe €10ika M. Tb avtiyéova
(ESAT-6, CFP-10) 1T0U avixveUuouv:
- CD4 (TB1 giaAidio) kai
- CD4+CD8 (TB2 @1aAidlo) Ae@OKUTTAPIKES ATTOKPIOEIC

 OeTIKO: IFN-y > 0.35 IU/mL

Mitogen — Positive Control

Low response may indicate inability fo generate IFN«y
Nil — Negative Control

Adijusts for background IFN-y

I TB1 — Primarily defects CD4 T cell

response

Wus N
Wy M
I @I

TB2 — Optimized for detection of
CD4 and CD8 T cell responses




€ 1) s eaniges

wells pre-coated with antibodies to IFN-y (Y ]

and incubate overight (37°C, CO.).

foror

e IFN-y [] i released from actvated T cells.
Wash wels, add secondary conjugated anti-
body [.p].
incubate for | hotw.

e

0 Wash wells, add substrate and incubate for 7
minutes. Stop reaction with water.
One spot [«me ] is the footprint of one
activated T cell.

Negative
Result

IGRAs — T-SPOT.TB

Nil Control

—— | ESAT-6
PanelA

e \CFP 10
Panel B

—— Positive Control =———

Positive
Result

» ATrtopévwon PBMCs atré oAIkd aipa

* AiEyepon ue €101ka M. Tb avriyéva (ESAT-
6, CFP-10)

* [Npocdiopiouds €1d1kwv T
AEPN@OKUTTAPWYV TTOU Trapdyouv IFN-y
(/100.000)

» OeTIKO: 2 8 KUTTOPA IFN-Yy+/100.000



2UYKpion SoKINaoIwY Yia Tn diayvwon Tng LTBI

# EMOKEPEWV

Texvikn EvdodepuIKn évean AlgoAnyia AlgoAnyia
MeTproipo péyebog AlGueTpog okAnpiag 2uykévrpwon IFN-y N KUTTAPWV TTou TTapayouv IFN-y
AlaocTaupoupevn avtidpaon pe BCG Nai Oxi Oxi
AlacTaupoupevn avtidpaon Je GAAa Nai Zmavia ZTavia
MUKOBaKTNnpidIa

Xpovog AYng atToTEAECHATOG 48-72 h 24 h 24 h
Auoyépela oTnv eKTéAEon MéTpia MéTpia YwnAR
AvAaykn epyaoTtnpiou Ox Nai Nai
EvaiocOncia 70-80% 70-80% 70-90%
E1di1kéTnTaO ~80% >95% >95%
Emidpaon avTipeEUMATIKAG aywyng Nai Nai Nai



ATTOTEAECHATIKOTNTO TOU SCreening

Patient-years of
exposure o
TNF antagonists

No. of active
TB cases

Active TB rate
per 100,000
(95% CI)

IRR versus IRR versus
background (95% CI) EMECAR (95% CI)f

All TB cases
Pre-OR 6,126
Post-OR 1.699

I R chcom_mcndulions’—::
TB cases with RA only

Pre-OR 4,780

Post-OR 1,049

I R chcommcndulionsz

| ()
| S I S

522 (369-738)
117 (29-470)

0.22 (0.03-0.88)

564 (387-823)
0S5 (13-676)

0.17 (0.004-1.02

20.9 (12.0-36.8) y
4.7 (0.5-18.9) _

22.6 (12.6-40.6) 6.2 (2.6-16.9)
3.8 (0.1-23.3) 1.0 (0.02-8.2)

Kapia voonAegia f Bavarog oxeTiCdpeva pe Tnv INH

| emmiTTTwong TB 78-83%

Carmona et al, Arthr & Rheumatol 2005



- Official American Thoracic Society/Infectious Diseases

L ]_DS A Society of America/Centers for Disease Control and

-IHE::M Dissases Seciety of America Prevention Clinical Practice Guidelines: Diagnosis of
Tuberculosis in Adults and Children

Ailayvwon LTBI

TST vs. IGRA

XaunAog-péoog Kivduvog Groups with Increased Likeli- Benefit of LTBI Testing Strathgy
hood of Infection with Mtb Therapy
We recommend performing an interferon-y release assay A
2 . e A Household contact or recent expo- Y Likely to be Infected
(IGRA) rather than a tuberculin skin test (TST) in individuals e B Low to Intermediate Risk of Progression
, y - Z g Mycobacteriology laboratory Not demonstrated (TST = 10mM)
5 years or older who meet the following criteria: (1) are likely % | _personnei
' : . ) . S | immigrants from high burden Not demonstrated
to be infected with Mtb, (2) have a low or intermediate risk | countries (>20/100,000) cem
<
of disease progression, (3) it has been decided that testing for & | TResidents and employees of high _ Yes
X ' X 2 risk congregate settings
LTBI is warranted, and (4) either have a history of BCG vacci- o orp—
nation or are unlikely to return to have their TST read (strong Risk of Developiag Tuberculods if Infected
. T >
recommendation, moderate-quality evidence). Remarks: A TST
Low Intermediate (RR 1.3}3) High (RR 3-10)
No risk factors Clinical predisposition Children age less
, , Diabetes than 5
Chronic | fail HIV infecti
YwnAog kivouvog i ot B s}
. . sive therapy
There are insufficient data to recommend a preference for Abnornal CXR
consistent wit
either a TST or an IGRA as the first-line diagnostic test in o
individuals 5 years or older who are likely to be infected Beneft of Therap]
. - - - - Not demonstrated Yes
with Mtbh, who have a high risk of progression to disease,

and in whom it has been determined that diagnostic test-

ing for LTBI is warranted. _
Lewinsohn et al, CID 2017



Alayvwon LTBI #Rnaﬁﬁa%%gf'

Empoum‘ing foﬂmmkgy Praﬁm'ﬂm.&

Singh et al, Arthritis Care & Research 2015



Mtropouv ol IGRAS va avTIKaTaoTAoOUV ThV TST,

*N=392 (RA, SpA, Crohn’s), 14% pe tTapdyovTeg Kivouvou Kai/fy (+) akTivoypaegia yia LTBI

*AvtikatdoTtaon TST ammd IGRA otnv ammégaaon yia xopryynon Bepartreiag yia LTBI

Aladyvwon LTBI av: Ailadyvwon LTBI av:
- (+) TTapayovTeG KIvOUVOoU NI - (+) TTapayovTeG KIVOUVOU N
- (+) akTivoypagia Bwpaka 1 - (+) akTivoypagia Bwpaka f
-(+) TST - (+) IGRA

Xopnynon aywyng: 45% Xopnynon aywyng: 27%

Kavévag TSTHIGRA- aocBevrhg Trou dev éAafe aywyn yia LTBI

Oev eppavioe evepyd TB og diaocTnua 12 pnvwv

Mariette et al, ARD 2012



Mtropouv ol IGRAS va avTiKataoTioouv Thv TST,;

TST +and IG(RA+/:)66 (4.3%) Concordance Discordance
* BCG-56(3.7%
+ BCG+ 10 (0.7%) TST+/IGRA  TST-/ TST+/ TST-/IGRA
Parameter  + (n=66) IGRA-(n=1302) | IGRA-(n=107)| + (n=54)
Age, mean 57.9+11.0 51.2+x14.0 484114 60.0+=14.7
years
151 + IGRA +: (+SD)
173 (11.3%) 120 (7.9%) Ee{r[;];ile sex, 40 (60.6) 809 (62.1) 63 (58.9) 26 (48.1)
: Egguklzzl} 0% o 108 BCG,*n (%) 11(16.7) 152 (11.7) 39 (36.4) 3 (5.6)
« BCG+: 50 (3.3%) i Prior TB, n (%)12 (18.2) 15 (1.2) 1(3.8) 3(5.6)
o Contact,t n (%) 13 (19.7) 52 (4.0) 16 (15.0) 1(1.9)
CXRn (%) 13(19.7) 7(0.5) 2(1.9) 5(9.3)
TST+ A IGRA* = 11.1% CREtn (%) 27 (40.9) 69 (5.3) 21(19.6) 6(11.1)
TST+ kai IGRA+ = 4.3%

CREF: clinical risk factors

 MéTpia cup@wvia JETASU TWV HEOSOWYV

* 21NV opada Twv TSTH/IGRA- acOevwyv:
- 64% O¢v cixav 10TOPIKO guoAlacuou ue BCG
- MoAic 4% cixav 1oTopik6 maAaiag TB
- 20% cixav TouAdyiorov 1 mapdyovra kivdouvou yia LTBI
- 27% gixav TST >15 mm

Kleinert et al, ARD 2012



2UYKpIion NEBOOWYV — EAANVIKOG TTANBUONOG

*N=155 peupartikoi acBeveic (>50 y: 57%, RA: 48%, BCG: 76%)

TST (+): 35%, QFT (+): 21%, T-SPOT.TB (+): 25%

*KaAUtepn cuoxétion (+) IGRA vs (+) TST pe TTapdayovrteg Kivouvou yia TB

«XaunAn cupewvia petagu TST kal IGRA (64-71%)

*Métpia cupwvia petacu Twyv IGRA (81%)

n=479

Méon nAwia: 52 xp.

TST+T.SPOT-TB-
| TST-/T.SPOT-TB+ 9%

Screening assay and risk factor OR 95% CI P value

TST

Chest X-ray suggestive of old TB 3.5 1-12.2  0.05
T-SPOT.TB assay

Age of >50 yr 9.99 3.1-32.3  0.0001

TST-positive result 8.06 3.08-21.1  0.00002

Non-Greek nationality 5.65 1.08-29.5  0.04

Any risk factor for TB (=1)° 4.8° 1.75-13.2  0.002
QFT-GIT assay

Age of =50 yr 4.51 1.58-12.1  0.005

Steroid use 0.31 0.1-0.96  0.04

Any risk factor for TB (=1)“ 2.68”  1.02-6.99  0.04

Vassilopoulos D et al, Clin Vaccine Immunol 2011

__ 2UOXETION ME
BCG

PA=50%
SpA=42%
Other=8%

BCG=44%

2uoxérion pe Aqun CS

Vassilopoulos D et al
(unpublished data)



Frequency

Eupoc Tipwv TST og TSTHIGRA- aoBeveig

207

154

T'ENIKO NOZOKOMEIO AOHNON
S

INNMMOKPATEIO

I

l l

No LTBI TST+TSPOT-
N=432 (69%) N=90 (15%)

TST-TSPOT+
N=44 (7%)

l l

TST+TSPOT+
N=56 (9%)

l v
TST<10 mm 10sTST<15 mm
N=30 (33%) N=29 (32%)

10 15 20 25 30 35 40
TST

l

TST215 mm
N=31 (34%)

2/3 Twv TST+TSPOT- acOevwy £€xouv TST 2 10 mm

Thomas K, Vassilopoulos D et al
(unpublished data)



[Mola n Béon Tou cuvduaopévou screening (TST+IGRAS);

#1 #2 #3 #4
. TST+ ka1 BCG- n) .
Av TST+ Movo IGRA+ IGRA+ TST+ N IGRA+

l KAl

\

4_ L} L} L} L} L} L} L} L}
4— —_— — _— — _— —_— _— —_—

<

ATTOKAEIONOG TWV levaioBnoia ATTOKAEIONOG TWV T euaioOnoia
TST-/ IGRA+ 1 €101IKOTNTA TST+/BCG+ / IGRA+ 1 €181IKéTNTA
LTBI ~15% LTBI ~23% LTBI ~29% LTBI ~47%

o oo

Vassilopoulos et al, Clin Vacc Immunol 2011



Screening yia LTBI: TST i IGRA A TST+IGRA

You can't always get what you

want, but if you try sometimes

(with two tests—TST and IGRA—

for tuberculosis) you get what

you need +

|

Risk Factors*

Presence of TB ]

Kevin L Winthrop," Michael E Weinblatt,? Charles L Daley®

Ann Rheum Dis November 2012 Vol 71 No 11

[ ImmunosupressionY ]

+ —

[ ImmunosupressionY ]

—+

¥+
[ roRAe DT ] [IGRA& TST*] { IGRA & TST*] { IGRA J
Note: for those screening
negative, consider repeat




Screening yia LTBI

Screening
h/o of MTb exposure

Chest X-ray (CXR)
TST (Mantoux)
IGRA (T.Spot-TB or QFT-GIT)

T'ENIKO NOZOKOMEIO AOHNOQN

INNMOKPATEIO

!

- CXR: Active or past TB
-TST >5 mm or IGRA +
- Recent TB exposure

!

- Sputum Cx

No active TB

-Chest CT
+ |

Active TB

Start bDMARD
21 mo after LTBI Rx

A 4

(Latent TB Infection-LTBI)

v

Complete Rx
in the past

!

- Normal CXR
-TST<5mm
-IGRA (-)

- No TB exposure

Mévo 1 mrepitrtwon TB
(neTd ka1 xopriynon INH)

1:700

No

A 4

INH x 9 mo or
RIF x 4 mo

v

Start bDMARD
21 mo after LTBI Rx

Yes

v v

- Start bDMARD
- Monitor closely (Re-check if possible exposure)




AmEeRrICAN COLLEGE

TGKTIKOQ £1TGV£)\£VXO§ — EXE&I vOoNnjuda, s BEF;EMAL%?%
[:!ruumm
» XTEVEG ETTAPEG ATONWYV ME YVWOTA A TIOav TB R yevvnuévwy @ o

o€ TTEPIOXEG UWPNANG ETTITITWONG

* Test result, positive of negative

” s , Ve - Post
* ETTIOKETTTEG TTEPIOXWV UE UPNAR eTTiTrTWON TB, €101KG av ol
ETTIOKEWEIG EiVAI OUXVEG I TTAPATETANEVES v
” ” ” , ., , r Gm'ﬂh 1
* Tpo@ipol N epyadoOpeVOl € QUAAKEG, KAIVIKEG XPOViwV Neoat Y
TTOOXOVIWY, EEVIIVEC AOTEYWY l |
 J r

« ETrayyeApartieg vyeiag, €10IKG o€ TuApaTa Pe uwnAd Kivdouvo yia w w
neTddoon TB

» AAAol TTAnNOUOopoOI TTOU BewpouvTal UYPNANG eTTiTTTwonG LTBI R TB
(XauNAS Kolvwvikoolikovouiké status, VDU, aAkooAikoi, TTaidid ) 2
épnpol he mOavoTnTa va ekTEBOUV o€ evAAIKEC ue LTBI r} TB)

Singh et al, Arthritis Care & Research 2015



TaKTIKOG eTTaVEAEYXOG HE IGRAS o€ eTrayyeApartieg vyeiag (HCWSs)

6,530 HCWs screened with QFT-GIT

287 positive by QFT-GIT

123 164
(TST history positive) ‘ (146 had negative TST history,
13 unknown TST history, 5 allergic to TST)
135 (returned for follow-up)
135 130 of 135

(Retested with QFT-GIT) (Tested with TST)

66 69 124 2 4
(Reverted) (Remained positive) (Negative) (Positive) (Did not return)

1.75 4

106 | {

0.7 4

Interferon-y level

0.35 1 1
0 T
OFT-GIT1+/QFT-GIT2- QFT-GIT1+/QFT-GIT2+
Reverted Remained positive

Gandra et al, Infection Control & Hospital Epidemiology 2010



TakKTIKOG eTTaVEAEYXOG HE IGRAS o HCWs — Négeg odnyieg CDC

TABLE. Comparison of 2005* and 201 9t recommendations for tuberculosis (TB) screening and testing of U.S. health care personnel (HCP)

Category

2005 Recommendation

2019 Recommendation

Baseline (preplacement)
screening and testing

Postexposure screening
and testing

Serial screening and testing
for HCP without LTBI

Evaluation and treatment of
positive test results

TB screening of all HCP, including a symptom evaluation and
test (IGRA or TST) for those without documented prior TB
disease or LTBI.

Symptom evaluation for all HCP when an exposure is
recognized. For HCP with a baseline negative TB test and no
prior TB disease or LTBI, perform a test (IGRA or TST) when the
exposure is identified. If that test is negative, do another test
8-10 weeks after the last exposure.

According to health care facility and setting risk assessment. Not
recommended for HCP working in low-risk health care settings.
Recommended for HCP working in medium-risk health care
settings and settings with potential ongoing transmission.

Referral to determine whether LTBI treatment is indicated.

TB screening of all HCP, including a symptom evaluation and test
(IGRA or TST) for those without documented prior TB disease or
LTBI (unchanged); individual TB risk assessment (new).

Symptom evaluation for all HCP when an exposure is
recognized. For HCP with a baseline negative TB test and no
prior TB disease or LTBI, perform a test (IGRA or TST) when the
exposure is identified. If that test is negative, do another test
8-10 weeks after the last exposure (unchanged).

Not routinely recommended (new); can consider for selected
HCP groups (unchanged); recommend annual TB education
for all HCP (unchanged), including information about TB
exposure risks for all HCP (new emphasis).

Treatment is encouraged for all HCP with untreated LTBI, unless
medically contraindicated (new).

HCWs: emayysAuarisc vysiag

v' AIOKOTTH) TOU TAKTIKOU eraveAéyxou o HCWSs

v 'Epg@aocn yia xopaynon aywyng o€ 6Aoug toug HCWs ue LTBI

Sosa et al, MMWR May 17, 2019




Metatpotri Kail utrooTpo®@n IGRA / TST o€ acOeveig
TTou Aauavouv bDMARDs

TST (-)/T.SPOT-TB (-) A

TNFi

" 100% (n=46)

LTBI1 TST(-)/T.SPOT.TB (-)
n=46
1.4 %0.6 £Tn
o TST (+) T.SPOT.TB (+)
n=5 n=1
6.9%1.0 €tn
M ire1z | TST(#) || TST(-)/T.SPOT.TB (-) TST(-)/T.SPOT.TB (-)

n=2

n=3

n=1

n=40
TNFi
5206 (n=24)
. Non-TNFi
41% (n=19)
i No bDMARDS
ST (+) | | msPOTTB (+) | | TsT(-)/T.5POTTB (-) 7% (n=3)
n=4 n=1 n=35 -

*  1/4 (24%) aoBeveic pe apvnTiKO apyIko éAeyyo yia TB mpo tng évaping bDMARDSs gp@dvioe pia (+) dokipaoia KaTd Tnv TrapakoAoudnon

* Mep1oodTePEG HETATPOTTEG/UTTOOTPOYES TTaPATNPRONKAV e TN dokipaoia TST (82%) oe oxéon pe 1 IGRA (18%)

Ta dedopéva auTtd BETOuV UTTO AU@ICBATNON TNV avAyKn KOBOAIKOU ETTAVEAEYXOU TWV AOBEVWYV HE apVvNTIKO apXIKO EAeyXo

Thomas et al, ACR 2018



2UNUTTEPAC AT

To screening yia LTBI £xel atrodeixBei 1I01aiTEpa atroTEAEOHATIKO 0 aoBeveic TTou TTpoKEITal va AddBouv bDMARDs
O1 IGRASs gu@avifouv Trapopola euaiocOnoia kal upnAotepn €10IKOTNTA (| Weudwg +) o€ oxéon he TV TST

Screening pévo pe Baon 116 IGRAS 0a eAGTTWVE CNUAVTIKA TO TTOOOOTO TwV aocBevwy TTou Ba Aduavav
BeparTreia yia LTBI

2NUAVTIKO TTO00O0TO TwV TSTHIGRA- aoBevwy £€Xouv TTapayovTteg Kivouvou yia LTBI

O ouvduaopog TST kal IGRA augdvel onUavTIKa Tnv guaiocOnoia yia didyvwon LTBI o€ évav TTANBuouo Je
onNMavTiko Kivouvo avalwtrupwong Ue Tn Bepartreia

O emTavéAeyX0C O€ TAKTIKN BACN CUVOOEUETAI ATTO HETATPOTTEG KAI UTTOOTPOPES TWV TST Kal IGRA pE ayvwoTn
KAIVIKR) onHaoia o€ XWPES XaunNAoU eTTITTOAACOU, OTTwG N EAAGda
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