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1. Mycobacterium tuberculosis
complex which can cause TB :
M. tuberculosis, M. bovis,

M. africanum, M. microti,

M. Canetti, M pinnipedii

2. M. leprae and M. lepromatosis
which can cause Hansen’s
disease

3. Non-tuberculous
mycobacteria (NTM)

To pukoBakTNPIdIO TNG QUUATIWONG AVAKEI OTO YEVOG HUKOBOKTAPIA, padi
ME TTavw atrd 190 akdua €idn, TTou £XOUV ATTOUOVWOE Kal XapPaKTNPIOTEI
MEXPI OTIVUAG. Madi pe €va TTOAU PIKPO aplBud €CEAIKTIKG TTOAU KOVTIVWOV
€10WV, OUYKPOTOUV pia opdda yvwoTh wg Mycobcterium TuBerculosis
Complex (MTBC) Ta otroia ival eEEAIKTIKG KOVTG 0€ dUO akOun
MUKOBaKTNpia, TTou £Xouv w¢ EEVIOTA TOUG ToV AvBPWTTO Kal TA OTToIa
TTpokaAoUv Tnv acBéveia TG AéTTpag, Ta Mycobacterium leprae & M.
lepromatosis. Ta uttéAoITTa €idn yvwoTA KAl WG un QUUATILON
MukoBakTApia (NTM) gival eite cammpo@uTikd / TTEPIBAANOVTIKA A £X0ouV
AANoug CevioTEG. ApKeTd aTTd auTd gival duvapel TTaBoydva Kal yia Tov
avepwrTro.



Awadavela 3

* Human TB is caused by bacteria of the M.
tuberculosis complex (MTBC), predominantly
M. tuberculosis, M. bovis and M. africanum
(W. Africa, ~25% of cases).

* Occasional cases of infection with M. caprae,
M. microti, M. pinnipedii, M. orygis
and

* M. canetti (Horn of Africa)

A6 Ta €idn TTou aviikouv oto MTB Complex kKUpIog TTapayovTag
TTPOKANONG véoou oTov avBpwTro gival To M. tuberculosis. O TToAUxpovog
EAEYXOG TWV KOTTAdIWV TWV BOOEIBWYV KAl N TTACTEPIWON EXEI TTEPIOPIOEI
ONMAVTIKA OTIG QVOTITUYMEVEG XWPES TNV VOOO atrd To €idog M. bovis (0.04
- 0.05 trepiotaTika /100.000 otnv E.E. TNV 1TEpiodo 2014-2018). To €idog
M. africanum - TTOU JOAUVEI ATTOKAEIOTIKG TOV AvOPpWTTO - aTTOTEAEI
TTPORANMA KUPiwG OTIG XWPES TNG A. AQpIKAG. MepioTaTikd Aoipwng Tou
avBpwTrou atrd Ta dAAa €idn Tou MTBC, TTou Kupiwg poAUvouyv {wa, OTTwg
X0ipoug, MIKPA TPWKTIKA A YaZEAES, EAA@Ia, €XOUV KaTaypa@Ei Kal
atrodidovTal o€ ETTAPES JE TA (Wa QYOoPEiS TNG vooou. Evw TéAog n
eCammAwon Tou €idoug M. canetti — TTou ekTIATAI OTI €ival ECENIKTIKG TTIO
KOVTA OTO KOIvo TTpdyovo Twv peAwyv Tou MTBC - mreplopileTal oTo KEPAg

NG APPIKAG.
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“The global priorities for tuberculosis (TB)
care and control are to improve case-
detection and to detect cases earlier,
including cases of smear-negative disease
which are often associated with coinfection
with the human immunodeficiency virus (HIV)
and young age, and to enhance the capacity
to diagnose multidrug-resistant tuberculosis
(MDR-TB)”

World Health Organization 2013

KA£18i yia TNV avTIMETWTTION Kal TOV EAeyX0 TNG dIA0TTOPAG KAOE
MOAUCPATIKAG VOOOU Kal TG QuUUATiwaong gival n €ykaipn didyvwon Tng. 2’
auThVv KaBopIoTIKO POAO KAAOUVTAI VA TTAIEOUV 01 JOPIOKEG HEBODOAOYIEG,
€10IKA OTOUG PIKPOOKOTTIKA apvNTIKOUG Q0BeVEiG, OTTWG ETTIONG KAl YIa TNV
Eykaipn d1ayvwon TwV aVvBEKTIKWY OTEAEXWY TOU BaKiAou, BEQONEVWV TwV
TTPORANUATWY TTOU £XOUV O CUUBATIKEG HEBODOI BIdyvwong, KUpiwg o€ OTI
a@opa TNV TaxUTNTA ) TNV EUaIoBNOia Toug, OTTWG Ba doupE Kal oTNV
OUVEXEIQ.
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Objective 1. Increase access to rapid and accurate detection of TB

indicator 1. Does the national diagnostic algorithm indicate a WRD is the Initial diagnostic test
forall people with signs and symptoms of TB?

Yes, fol ies
Target2020 Wote: The target should be reached by 2018 for caurtries with high burdens of TB and HIV, and
MDR-TE.

Indicator2. Percentage of notified new and relapse TB cases tested with a WRD asthe initial
diagnostic test
Target2020 | 80%ofcases
Target 2025 ‘ 100% of cases

WRD WHO-recommended rapid diagnostic
'WRDs employ malecular techniques to detect TB.

A WHO-recommended rapid molecular test was used as the initial diagnostic test for only 47% of
the 7.5 million people newly diagnosed with TB in 2022, up from 38% in 2021 and 33% in 2020.

CDC Updated Guidelines for the Use of Nucleic Acid Amplification Tests in the Diagnosis of
Tuberculosis (MMWR, January 16, 2009) : “NAA testing should be performed on at least
one respiratory specimen from each patient with signs and symptoms of pulmonary TB for
whom a diagnosis of TB is being considered but has not yet been established.

Among all 67,082 verified TB cases with NAA testing information from 2011 to 2017 in the
USA, 45.9% were reported as not having an NAA test performed. (Kumar V, et al. Open
Forum Infect Dis. 2021;d0i:10.1093/ofid/ofab528)

MdAioTa o NOY oT1o TAaiclo TG oTpaTnyIKnG «End TB», oTnv oTToia Kai
ava@epOAKaue TTpIv, BETEI WG TTPOUTTOBEDN yIa TNV £pyacTnPIaKr didyvwaon
TNG QUUATIWONG TV XPNOIKOTIOINGN MIAG €K TWV EYKEKPIPMEVWY —
TTPOTEIVOUEVWY aTTd ToV [OY PopIaKwY dIayVWOTIKWY EBGdWYV, WS TV
TTPWTN dIAYVWOTIKI TTPOCEYYIoN YIa OAOUG TOUG aoBevEig pe utTOvola
@uuatiwong. O o1dxog 1€BnKe To 2016 Kai €ixe WS TTPWTO opdonuo 1o 2020
oTToU Ba £tTpeTTe va €xel KaAu@OEei To 80% Twv aoBevwy Kal wg 10 2025 10
100% Twv aocBevwyv TTAYKOOMIWG. TNV QeTIvi) ékBeon Tou MNOY avagEpeTal
OTI QUTO €TTETEUXONTE POVO Yia To 47% Twv acBevwyv TTou dlayvwoTnkayv ue TB
10 2022 .

21N Xwpa tou K6opou pe 1o peyaAutepo AETN, Tic HIMA, o o1dxog 1Tou £€08€0¢
10 2009 10 CDC YyIa aueon epappoyn, kaBe acBevhg TTou digpeuvdrail yia
TTveUpoVIKN TB va £xel TOUAAXIoTO £va Hoplakd TECT, JOVO KATA TO NUICU EixXE
uAotroinBei péxpl To 2017, 6TTwg £0€1E€ PEAETN TTOU BNUOCIEUONKE TOV
OkTwpRpIo Tou 2021.

To dUOKOAO e TOUG OTOXOUG O¢gv gival va TEBoUV aAAd va uAoTToinBouyv, €I8IKA
OTAV «OKOVTAQTOUV» O€ TTEPIOPICHOUG HECWYV, AVOPWTTWY, UTTOOONWY,
XpPNHaTodoTNONG.
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WHO endorses new rapid tuberculosis test (2010)

GaneXgert a
TB Xpert Project Xpert MTB/RI carridges procured under concessional pricing

WHO recommended use of the technology 20,000,000
in December 2010 and is monitoring the
global roll-out of the technology.

The test enables simultaneous detection of

[ St ) ! 10,000,000
rifampicin resistance via the rpoB gene.

« The TBXpert Project, a three-year UNITAID-
funded collaboration (2013-2015), making o —— .
available up to USD 25.9 million for roll-out o0 on 2 w3 o o1 206
of the Xpert MTB/RIF technology to 21 e
recipient countries. The TBXpert Project is
being managed b% the WHO Global TB
Programme and the Stop TB Partnership
secretariat.

At current annual volumes of ~ 12

Xpert MTB/RIF test price: million tests in the public sector alone,
Effelcti\l{)? August 6th, 2012, the pulalic sector manufacturing costs are estimated to
in eligible countries can now purchase test be as low as $3 per cartridge.
gﬁg%?g;;? il @S @f USH Bk, Bmarts according to MSF. This low cost

leaves room to lower the price to $5,
inclusive of service and maintenance
6

O MOY €xel «UI0BETACEI» KAl TTPOTEIVEI TNV E10AYWYI CUYKEKPIMEVWV
MOPIaKWYV dIayVWOTIKWV HEBSdwVY. Mia TéTola péBodog pe uywnAn
evaioBbnaoia Tou Tautdxpova divel Kal TTANPOPOopIa yia TNV avioxr oTnv
PIQAUTTIKIVN, UI0BETAONKE NON aTTd 10 2010. ETITrpdoBeTa o NOY
e€aoc@AAioe a) TNV XxpnuaTodoTNON Yia TNV eyKaTdoTaon NG o€ 21 QTWYES
XWPES ME UYWNAR TTITITWON TNG vOoou Kal B) emdoTolpevn T ota 9.98 $/
TEOT yia TrEPITTOU 130 XWpeG. EVOEIKTIKA glEi TO ayopddouue 8 YopEg
akpIBOTEPa. OTTWG QaiveTal kal oTo diIdypauua PEXP! To TEAoG Tou 2016 Kal
MOVO OTa TTAQICIO TOU TTPOYPANPATOS TNG £TTIOOTOUUEVNG XPNHATOdATNONG,
XpnoigotroInénkav mavw ato 23 ekaT. TeoT. HTav n mpwTtn @opd 1Tou pia
dlayvwoTIKA uEB0d0G, TTou oTNPICeTal O€ TEXVOAOYIa aIXuNG, BPAKE AUEDN
KOl EKTETAUEVN EQAPUOY EKEI TTOU €ival £€¢° AANOU Kal O HEYAAUTEPOG OYKOG
TWV TTEPIOTATIKWY. OPwWG akdun Kal auTtr n TIWA €ival aTTayopeuTIKE yia
TTOANEG XWPEG, TTOAU TTEPICTOTEPO HAAIOTA OTAV O APIBUOG TWV TECT TTPETTEI
va 10-TTAaciaocTel JOvVo Kal JOVO yia eTTITEUXTEI 0 0TOXOG Tou MNOY va éxouv
TTPOoBacn oTo Te0T OA0I 6001 EAEyXovTal YIa QuuaTiwon oTIG 30 XWPES JE
TNV TT0 UYPNAR eTTITTWON. PETOG KAl PETA OTTO XPOVIA TTIECEWV O
KOTOOKEUAOTAG £PICE TNV TIKNA VIO TIC XWPES UPNAAG eTTiTTwong ota 7,97% .
Me BAon TNV EKTIMWMPEVN KATAVAAWGN TO KOOTOC TTAPAYWYAS ava TEGT
uttoloyiletal poAig ota 3%
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In principle, the genome sequence of an
iIsolate contains all, or nearly all, of the
information required to direct both
individual treatment and to inform public
health measures.

Ideally, all this information would be gained
in a single step

O1 poplakég péBodol diapadouv TTANPOYOPIES TTOU UTTAPXOUV OTO YEVETIKO
UAIKO. 2QV YEVIKN apX MTTOPOUUE va TTOUPE OTI, OTIDATTOTE XPEIAleTal yia
TNV KaBodriynon NG Bepartreiag, aAAG Kail yia TNV TTIONUIOAOYIKN
OlEPEUVNON — YIA TOV EAEYXO ETTIONUIKWYV EEAPOEWY - NTTOPE va £CaxBEei wWg
TTAnPoPopia atrd TO yovISiWKa TOU PIKPOOPYAVIOHOU | 0€ OUVOUAOUO JE
QuTO TOU a0BevoUG, (TT.X. va TTPORAEPBOUV YEVETIKA KOBOPIZOUEVEG
duoavegieg o @apuaka). To 1davikd Ba nTav 6An autr) TNV TTAnPoYopia va
TNV ATTOKTOUNE O€ £va BAUQ, YE £va TEDT KAl AUTO UTTOOXOVTAl VA KAVOUV
TTPAEN Ol TaXEwg CENIOTONEVES HOPIAKES HEBODOI TTOU OTNPIlOVTal OTIG
pMEBodoAoyieg Tou NGS - péBodol aAAnAouxoTroinong €TTOUEVNG YEVIAGS -
TTOU QEPVOUV TNV VEQ ETTAVACTACH OTNV POPIAKK-YEVETIKH avAAuon Kai Oyl
MOVO OoTNV JIKPORIoAoyia Kal yia TIG oTToieg Ba ava@epBw oTo TEAOG, apou
NOn O€ QPKETEG XWPES EXOUV UTTEI I} UTTAIVOUV OUVTOUA, O€ EQAPPOY OTNV
EpyaoTnplakn digpelvnon TNG QUUATIWONG .
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Current molecular diagnostic approaches
target specific genomic loci and are used:

» To identify an organism by detecting
species specific sequences at his genome

* To detect mutations or polymorphisms
associated with specific strain
characteristics such as antibiotic
resistance, virulence e.t.c.

Méxpl TOTE ag doUuuE TTWG DOUAEUOUV OI TPEXOUOEG HOPIAKES HEBODOI WG
EPYAOTNPIOKES £CETAOEIC pouTivag. MeviKA MIAWVTAG Kal TTAAI, TO KOIVO
XOPAKTNPIOTIKO TOUG €ival N OTOXEUUEVN avAAUCH ETTINEPOUG TTEPIOXWYV TOU
YEVETIKOU UAIKOU € OKOTTO VA EVTOTTIOOUV TN TTAPOUCIa VOGS
MIKPOOPYQVIOPOU OTO dEiyua TOU aoBevoUg A va TOV TAUTOTTOINOOUV PETA
atré TNV avaTtuén Tou oTn KaAAiEpyeia . Kal auTtd To TTETu)aivouv
QVIXVEUOVTOG YEVETIKEG AAANAOUXIEC TTOU €ival
QTTOKAEIOTIKEG/XAPAKTNPIOTIKES VIO TOV OPYAVIOUO TTOU DIEPEUVOUIE.
ETtriong utropei va avaAUOUV CUYKEKPIUEVES YEVETIKEG TTEPIOXEG YIA VA
eVTOTIOTEN N MOavr) TTapouaia HETAANGEEWY | TTOAUUOPPICUWYV TTOU
OUVOEOVTAI JE KPIOIUA XOPAKTAPIOTIKA TOU TTaB0YyOVOU OpyavIoUoU OTTWG N
avtoxrf oTa avTiBIOTIKA i N uwnAr AoIJoyoVIKOTNTA
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To TANPES yovidiwpa Tou MTB atrokwdikotroinenke 1o 1998 kal otnv
ouvExela aAAnAouxoTroinnke TTANPWS Kal TO YEVETIKO UAIKO TwV
utTéAOITTWYV €10WV Tou MTBC - Ta éT1T01a KaI d€iXvouv QUOIKA uwnAd Babud
YEVETIKNG OouyyEvelag. Ta €idn Tou MTBC dev kadvouv aviaAAayr] YEVETIKOU
UAIKOU KaI n avTtoxr ota avTIRIOTIKA OQEIAETAI ATTOKAEIOTIKA O JETAANAEEIG

MTB genome 4,441,529 bp, high CG content (~65%). 4111
genes. Numerous repetitive sequences, no plasmids

Cole, Nature 1998
Members of the MTBC are indistinguishable in their
16SrRNA and rpoB genes, recombination does not occur
between strains and have approximately the same genome
length.

No exchange of genetic material via plasmid and horizontal
gene transfer.

Resistance to anti-TB drugs is caused predominantly by
chromosomal mutations

Rate of change in DNA sequences ~ 0-5 single nucleotide
polymorphisms (SNPs) per genome per year.
Walker, The Lancet Infectious Diseases 2013

- KUPIWG ONUEIOKES - 0€ OUYKEKPIPEVA yovidia. O puBuog
MeTOANOEOYEVEONG £XEI UTTOAOYIOTEI OTI €ival TTOAU XaunAdg
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21NV dlagaveia Qaivetal o dIayvwoTIKOG alyopiBuog Tou EKAM. H
O1dyvwaon atraitei Tov ouvouao o dIaPOPETIKWY HEBOSOAOYIWY TTOU
avaTrTuooovTtal o€ BAB0G XpOvou, HEPOG TWV OTTOIWV €ival Kal Ol JOPIAKES
OIaYVWOTIKEG TTPOOEYYIOEIG. MEXPI TNV OAOKANPWGN TOU EAEYXOU TNG
QPAPMPOKEUTIKNG AVTOXAG, ME TNV HEBODO TNG KAAAIEPYEIQG, TO dIAOTANA
MTTOPEI va @TAoEl WG Kal TIG 8 eBdouGdeS. MoplakéS uEBodol
XPNOIMOTToIoUVTal O€ KAIVIKGA OgiypaTa yia TNV avixveuon Tng TTapouaciog
Tou MTB. Xpnoiyotroiouvtal oTa BETIKA KAIVIKG OeiyuaTa, yia Tov EAeyX0
TNG avTOXNAG OTA TTPWTEUOVTA KAl AV €ival avaykn Kal oTa deutepelovTa
A/® pdpuaka. Mopiakég péBodoi XpnoIhoTTolouvVTal ETTIONG, O OTEAEXN
TTOU £XOUV avaTTTuxBei o€ uypn 1) oTepe KAAANIEPYEIA VIO TV TOUTOTTOINON
TOUG O€ ETTITTEDO €I0OUG 1 VIO TOV EAEYXO AVTOXNG, AV QUTO DEV EXEI
EMTEUXOEI NON, OTO KAIVIKO deiypa Tou acBevouc.
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Laboratory diagnostic Methodologies

Method

Microbes

Time to result

Comments

Microscopy

~lo4

Few hours

Non specific
(Mycobacterium genus,
Nocardia, Rhodococcus

K.A.TT.)

Culture on solid
media (LJ)

102-10°8

4-6 weeks

Gold standard

Culture on liquid
media

102-108

~14 days

Risk of contamination

Molecular Test

1 (Theoretically)

Few hours

Risk of contamination

based on NAA Detection of dead
organism (DNA)

11

~10 - <107

Oa avaeepbWw O0Ta TECT TTOU XPNOIKMOTTIOIOUNE KUPIWG OTO EPYACTAPIO KAl
KAT apxXAG O€ QUTA TTOU ETTITPETTOUV TNV AViXveuon Tou Bakidou oTa KAIVIKA
dciyuara. ZT10 TrivaKka TTapaTifevTal OpICPEVA ATTO TA XAPAKTNPIOTIKA TOUG
OUYKPIVOPEVA WE TIC AAAEG HEBGOOUC. H pikpookoTTia, HETA aTTd 0&edvToxN
XpPWwaon —Trou €ival €18IKH YIa 0pYAVIOHOUG TTOU £X0UV HUKOAIKO 0&U OTO
KUTTOPIKO TOUG TOIXWHA - KAl N KAAAIEPYEIQ, O€ EI0IKA OTEPEA ) UYPA
OPeTITIKA pE€oQ, uTToPEPOUV A) N TTPWTN aTTd XaunAr euaiocOnaoia kai
e10IKOTNTA. Av KaI gival Kupiwg To MTB autd TTou cuvavTtdral oTta BeTIKG
KAIVIKG OgiypaTa, gival TTOAU dUOKOAO av OxI aduvaTo va yivel n dIakpion
TOU MOPQPOAOYIKA JE TNV JIKPOOKOTTIKN €EETACN TOU KAIVIKOU OgiyuaTtog A
Kal Tou KaAAiepynpévou pikpoBiou, atrd Ta aAAG ogedvtoxa BakTrpia. B)
n KaAAIEpyela, 16iwg N oTEPEN, ival ECAIPETIKA apyry, MIOG Kal O BAKIAOG,
TO00 in-vivo 600 Kal in-vitro, €xel XpOvo dITTAacIacpoU TTavw aTrd 18 hrs .
H avdykn yia pia €101kn, e€aipeTiké euaioBnTn Kal ypriyopn uéBodo cival
TTPOPAVIG VIO TO EVTOTTIONO OPYQVIOUWY HPE TETOIO XOPAKTNPIOTIKA KAl AUTO
TO TTPOCYEPOUV TA POPIAKA TECT TTOU OTNPICOVTAI OTOV TTOAAATTAACIAC WO
€I0IKWV YIO TOV OPYQVIOPO OTOXWYV OTO YEVETIKO UAIKO, QEIOTTOILVTAG TNV
TEPAOTIA KATAAUTIKA 10XU TWV €vCUPwY. Ta KupidTepa TTPORAANATA TOUG
€ival 0 Kivduvog Twv ETTINOAUVOEWY, OTTWG Kal TO OTI EV UTTOPOUV va
dlakpivouv avaueoa og (uvTtavo r vekpd PIKpoopyaviouo. Auto TO
TEAEUTAIO a@opd Kupiwg nEBOSOUG TTou €xouv we 0TOX0 To DNA.
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Condition
(as determined by "Gold standard")

Condition positive Condition negative

Test Precision (PPV) =
outcome True positive False positive Z True positive
positive (Typelerror) Z Test outcome positive

Test
outcome

Test False negative Negative predictive value =
outcome 9 True negative Z True negative
(Type Il error) n
negative Z Test outcome negative

Sensitivity = Specificity = Accuracy=
Z True positive I True negative Z True positive + £ True
Z Condition positive Z Condition negative negative/= Total population
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MNa 1o TTwg douAeUouv oTnNV TTPAEN oI HoPIaKES HEBODOI Ba doupe oThv
OUVEXEIO OTOIXEIO yIa TNV akpifeia Toug (Tnv euaiodnaoia kai €181kéTNTA) Kal
TNV BETIKA KAl apvnTIK TTPOYVWOTIKI agid TOUG, CUYKPIVOUEVEG TTAVTA PE TNV
KaAAIEpyEIa TTOU BewpeiTal akdun wg n epyaoTtnpiak nEBodog avagopds
(gold standard).

H evaioBnaoia piag pebodou, ival N TapdueTpog TTou deixvel, atmo Ta
TTPAYHATIKA BETIKA TTEPIOTATIKA TTOCQ TAUTOTTOIEI N HEBODOG Cav TETOIN EVW) N
€10IKOTNTA BEiXVEl ATTO TA TTPAYMATIKA apvnNTIKA TTOOA avayvwpilel wg
apVNTIKA.

H BTk Kal N apvnTIK TTPOYVWOTIKA aia deixvouv avTioToixa TV
moavoeTnTa éva TTEPIOTATIKO va gival Oviwg TTaBoAoyIKO OTav n doKiyaoia
atroBaivel BeTIK Kal TNV MOaveTNTA Va unv gival TaBoAoyikd étav n
dokipaacia gival apvnTikr. O1 U0 TTPWTES TTAPAPETPOI EiVAl ATTOKAEICTIKO
XOPAKTNPIOTIKO TNG MEBODOU. Eival Tipopaveg OTI ETTIOILKOUNE va OOUAEUOUE
ME HEBODBOUG e TNV uwnAdTEPN duvarr) eualoBnaoia Kal €I0IKOTNTA, 10AVIKA OTO
100%. Ztnv Tpdaén BePaia kapia péBodog dev TO TTETUXAIVEI AUTO, EVW ETTIONG
I0XUEI 0TI 600 au&dveTal n evaloOnaoia piag peBddou TOCO £TTNPEACETAI TTPOG
TNV avTiBeTn kareuBuvon — peiwveral dSnAadn - n 1dIkéTNTA. .
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The Impact on Positive Predictive Value (PPV) as Prevalence
Changes, for a test with 99% Sensitivity and 95% Specificity
Prevalence 1% 10% 20%

a |#in population 1,000 1,000 1,000
b | Diseased 10 100 200
¢ | Not diseased 990 900 800
d | True Positives on the test (b x 0.99) 10 99 198
e | False positives on the test (c x (1-0.95)) 50 45 40
f | Total # positive on test (d + e) 60 144 238
PPV (d /f) 17% 69% 83%

13 Dr. Chan Shah: Public health and preventive medicine in Canada. Elsevier, Canada, 2003

ATIO TNV AAAN N BETIKA KAl ) apvnTIKA TTPOYVWOTIKA agia eTTnpedalovtal Kal
aTrd TNV ETTITWON TNG VOooUu, dNAadr TO TTOCOOTO TWV BETIKWYV TTEPICTATIKWY,
oToVv TTANBUO G TTou £€eTACOUME. AG TO DOUNE JE Eva TTAapAdEIyua. A
utToBé00UE OTI £XOUPE pIa PEBODO e ECaIPETIKA uWnAR euaioBnaia (99%) Kai
uwnAn €1dIkOTNTA 95% . Me euaioBnoia 99% n péBodog, Ba avixveuoel T0 99%
TWV TTPAYUATIKA BETIKWV TTEPIOTATIKWY, EVW N €1I0IKOTNTA ion e 95%
peTappadeTal o€ 5% Weudwg BeTIKA attoTeEAéopaTa. Z€ TTANBuopoug 1000
atépwyv pe emmimmrwon 1%, 10% kar 20% avtioToixa, n péBodog Ba avixveuoel
Ta 10, 99 & 198 amd Ta BeTikG TTEPIOTATIKG KAl avTioToixa 8a dwoel kal 50, 45
& 40 weudwg BeTIKA TTEPIOTATIKA. 'ETO1 N BETIKN TTPOYVWOTIKA agia givail
avrioToixa 17%, dnAadn €CalpeTIKA XaunAn, 69% IkavotroinTikn Kol 83%
QPKETA IKAVOTTOINTIKN.
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Table 3: Molecular Tests for T8 and DR T8 Diagnosis

Test/Tool Manufacturer  Trpe:
(nstrument) (Counery) Use ease

Troamat Ultima Mol Papid moiecule

Pipeline Report

Table 4: Tests for Predicting Progressi

Xpert-MTB-HR  Cepheid
‘‘‘‘‘‘‘ UsA)

(Flow cytometer)

STANDARD ~ SDBiosensor  Rapidmolecular.  Sputum:  Peripherallab/
MIOMDRTB  (Kores) Disgnoss/DSTRF,  Notyetawaiable  Districtlab
(STANDARD M10)

14

O1 mpwteg gykpioelg atmo Tov FDA Twv HIMA, dU0 gutropikwy ueBodwy yia
TNV QViXVEUON TOU YEVETIKOU UAIKOU Tou MTB o€ deiypaTta Tou avaTTveEUOTIKOU,
000nkav 10 1995 & 1996. H pia gixe o1dx0 10 pIBocwuikd RNA Kai n aAAn
Treploxn Tou 16S yovidiou. H Tpwtn TTOAAATTAQCIAEI TOV OTOXO HEOW
peTaypa@ng (Transcription Mediated Amplification ) kai n GAAn xpnoiPoTToIEi
TNV u€BodO TnG real time PCR. H tepdoTia emtuxia TG uéBodou Xpert
MTB/RIF, 1ToUu UI08€TiBNKE TO 2010 a1é ToV MNOY, avalwTTupwoE TO
EVOIAPEPOV YIA TIG HOPIAKES TTIPOCEYYIOEIG DIAYVWONG TNG QUUPATIWONG JE
QATTOTEAECUA I €KPNEN OTNV QVATITUEN JOPIAKWY TEXVOAOYIWV YIa EQAPUOYN
o€ OAa Ta eTTiTTEDQ, ATTO TO TTPWTORABOUIO EPYQTTAPIO PEXPI TA EPYATTHPIO
ava@opdg. 21n dIa@AvEIa avaQEPOVTal JEPIKEG OTTO QUTEG TTOU Eival OruEPA
oT1o oTadIo TNG agloAdynong Kai TTou TTEPIAaUBAvouv atrd ueBddoug aTTAd TTio
QVTAYWVIOTIKEG OIKOVOMIKA TOu Xpert A Kal 1110 TTARPEIS GO0V agopd Tnv
YKAPa QappAkwy yia Ta oTroia divouv TTANPOQOpIa yIa TNV avtoxr, HEXPI
MEBOOOUG yIa TNV avixveuon aAAaywyv oTnv yovidlakn EKQPacT Tou acBevoug
TToU uTTodnAWwvouyv eEENIEN TNG AavBdvouoag o€ evepyd vooo. H akdun kai
TNV avATITUEN HEBOdWYV GUAAOYIG Kal EUTTAOUTIOUOU, Yid TNV agloTroinon oTnv
O1ayvwan KAIVIKOU UAIKOU TTOU CUAAEYETAI TTIO EUKOAA OTTWG TT.X. O
EUTTVEOUEVOG AEPAG I TO ETTIXPIOUA OTTO T YAWOOOG.
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Transcription Mediated Amplification (TMA)
(AMTD Biomerieux, FDA approved 1996)

rRNAdenaturation

o 10

Enzyme Addition. Target
Primer Amplification
ybridization

42°C

Temperatur

Time

Enzymes:

* Reverse Transcriptase (RT): Uses ss RNA or DNA as a template
to synthesize cDNA
RNase H activity of RT: Denatures the RNA strand on DNA:RNA
hybrids
T7 RNA polymerase: Transcribes ds DNA to RNA

15

2TO EPYOOTRPIO WG KUPIA JOPIOKK TTPOCEYYION XPNOIMOTToIoUE eBodoAoyia
TTou oTnpieTal otov TTOAAQTTAaCI00uG Tou RNA. YTTapxouv dUO EUTTOPIKA
d1aBéoiueg péBodol, n AMTD & n TRCReady®-MTB kai o1 duo oTtnpidovTal
TNV €vioxXuon TOU CHPOTOC JECW HETAYPAPNG. Oa avapepBw OTIG KOIVES
YEVIKEG apXEG AsIToupyiag Toug. Ta EvCuua TTou XPNOIKOTToIoUVTaAl KAl Ol
KATOAUTIKEG TOUG IDIOTNTEG ava@épovTal aTnv diagdaveia Kal 8a doUuE TTwG
douAeuouv. To pdpio o1éxog cival To rRNA Tou pukofaktnpidiou. H péBodog
€ival 1000epUIKA a@oU PETA £va apxIKO aTAdIo aTTodIATaéNG TwV SIKAWVWV
TTEPIOXWV, TTOU WG YVWOTOV oxnuarti¢el avaditrAouuevo 1o rRNA kail Tnv
TTPOOBNKN TWV EKKIVATWYV Kal TwV eVCUPWY 01 avTIOPACEIS yivovTal 0TOUG
42°C.
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MeTtd Tnv atrodidragn Tou rRNA, Tpoodévetal o€ opdAoyn aAAnAouyia To
MOPIO EKKIVNTAG TTOU PEPEI ETTITTPOCOETA OTO 5’ AKPO TOU Kal TRV aAAnAouyia
avayvwpiong Tng T7 RNA ToAupepdong. H avtiotpogn petaypa@don EekIvAael
Q1O TOV EKKIVNTH KAl CUVBETEI CUUTTANPWHATIKA aAucida DNA ue KaAoUTrl TO

rRNA.

2€ «OeUTEPOY OTADIO TO D10 €vCUUO HE TNV 181IOTNTA TNG PIBOVOUKAEAONG -
RNAse H - atroikodopei Tnv aAucida RNA oT1o uBpidiko uépio DNA:RNA.
Mpoodévetal vEOG EKKIVNTAG, OTO GAAO aKpo Kal cuvTifeTal dikAwvo uopio

DNA

o 6sena TMA
| N
| ) y
T;;;romoter—primer l \
Gl
W rRNA target f Primer 2

\
\ .‘ i e
N /

I =%

16




Awadadvela 17

_ TMA
RNA amplicon
100-1000 RNA copies/ dsDNA molecule
T
>

*

&
R 7

T7 Promoter-primer @HH Primer 2
¥

T
™ T

~10°amplicons < 60 min
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H T7 RNA tToAupepdon avayvwpilel Tov UTTOKIVNTA TNG HETAYPAPNG, TTOU
OTTWG €idape TTPOOTEONKE TEXVNTA OTO 5™ AKPO TOU Popiou Kal avTiypdagel 100-
1000 pépia RNA ava dikAwvo popio DNA. Kdbe éva atmd autd Ta véa RNA ue
TNV O€IPA TOU UTTOPEI VA YiVEI TO KAAOUTTI yIA TOV OXNHATIOUO VEWV OiKAWVWYV
popiwv DNA TTOU €TTIONG ME TNV O€IpA TOug Ba peTaypagouv. Me autd Tov
TPOTTO YivovTal ouveXEiG KUKAoL. H avixveuon Twv avtiypdgwv RNA 1Tou
oxnuaTidovral oTnv Yev PéEBodo AMTD yivetal JETA TOV TEAIKO KUKAO, VW
oTnv 1o ouyxpovn uéEBodo TRCReady®-MTB yivetal o€ TTpayhaTiKO XpOvo.
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Performance of AMTD using culture as end point

Specimen /Origin

Sensitivity

Specificity

PPV

NPV

All samples
(n=2564)

Pulmonary

Extra-pulmonary

Greeks
TB Prevalence = 11,1%

Foreigners
TB Prevalence = 24,5%

AFB (+)
(n=200)
AFB (-)
(n=1910)
AFB (+)
(n=10)
AFB (-)
(n=409)
AFB (+)
(n=143)
AFB (-)
(n=2008)
AFB (+)
(n=73)
AFB (-)
(n=340)

79,9 %

95%

57%

3/4

66,6%

93,6%

63,1%

96,9%

45,5%

98,6%

88,8%

98,9%

3/6

97,9%

83,3%

98,5%

4/8

98%

88,8 %

98,8%

75%

3/6

69,2%

97,5%

68,95%

94%

71,4%

97,2 %

64%

92,7%

3/4

97,6%

65,2%

98,17%

4/6

94,3%
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Ta dedopéva aTnv dla@Aveia ava@EéPovTal OTA XAPAKTNPIOTIKA TNG ATTOdO0NG
NG uEBGdOU AMTD o€ £va avTITTIPOCWTTEUTIKO OEiypa KaTd To 1A0TNUA TTOU
NTav akOun o€ Xprion oTo epyacTtriplo. MNMAEoV TNV EXOUPE AVTIKATAOTNOEI ME
TNV uEBodo TRCReady®-MTB 1T0U £X€1 UYPNAS BaBUOG auTOuATIONOU TOCGO
oTnv atmrouévwon Tou RNA 600 Kal 0TnV aTTEIKOVION O€ TTpayuaTikd xpdvo

TWV TTPOIOGVTWY TNG avTidpaong.
H euaioBnaoia kal B€TIKA TTPOYVWOTIKN agia ATav XapunAOTEPES OTA

MIKPOOKOTTIKG apvnTIKG deiypaTa, TOO0 TOU avaTTVEUOTIKOU 00 Kal OTA EEW-
QVOTTVEUOTIKA, TTOU ATTOTEAOUV Kal TO QUOKOASTEPO BIAYVWOTIKO TTPOBANUA .
O1 aoBeveic £xouv XwpIoBei o€ ynyeveic kal EEvoug Kal Ba douue oTnv

OUVEXEIQ TOV AdYO.
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WHO endorses new rapid tuberculosis test (2010)

Product name: Xpert® MTB/RIF
Developers: FIND and Cepheid

* ‘The Cartridge-Based Automated NAAT is a self-contained
and fully automated technological platform that integrates
sputum processing, DNA extraction and amplification, TB
and MDR-TB diagnosis. It has similar sensitivity to culture,
targets Mycobacterium tuberculosis specifically and enables
simultaneous detection of rifampicin resistance via the rpoB
gene.

* The closed system ensures that there is no risk of
contamination and no requirement for bio-safety facilities.

» Test results can be obtained in just 90 minutes.

19

H péBodog Xpert MTB/RIF £épepe eTTavadoTaon otnv didyvwaon Tng
QuUUATIWOoNG yIa Pia ogipd Adyoug OTTWG N TTARPNG AUTOUATOTTOINON TNG, N
uwnAn BlroAoyikA ac@daAsia, n Taxutnta TNG (atmoTéEAeopa o€ 90 AeTTTd) Kai n
eualoBbnaoia TNG, evw EMITTPOCBETA ETTITPETTEI KAI TN TAUTOXPOVN QVIXVEUTN TNG
QVTOXAG OTNV PIYAMTTIKIVIN TTOU PTTOPEI va XPNOIKMOTTOINBEI WG UTTOKATACTATOG
oeiktng MDR-TB.
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Xpert MTB/RIF (Cepheid)

f/’lw-‘APm-v

PEe————
"
\

rpoB GENE 81 bp RIF RESISTANCE DETERMINING REGION

PROBED
PROBEA
5'- GCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGCGCTG - 3'

3'- CGTGGTCGGTCGACTCGGTTAAGTACCTGGTCTTGTTGGGCGACAGCCCCAACTGGGTGTTCGCGGCTGACAGCCGCGAC - 5
PROBEB PROBEE

20

H péBodog cival pia Real-time PCR kai BAéTToupe o€ Tpayuatikd xpévo
Ta TTPOIOVTA TTOoU OoXNnuatifovtal o€ KABe KUKAO. H uéBodog eTITpETTEl
ETTIONG KAI NUI-TTOCOTIKY EKTINON TNG CUYKEVTPWONG TOU BAKTNPIOKOU
@opTiou aTo KAIVIKO &giypa. ZTtnv real-time PCR yia Tnv avixveuon Ttou
OXNMOATICOUEVOU TTPOIOVTOG XPNOIUOTTOIOUVTAI IXVNOETEG TTOU EKTTEUTTIOUV
onfpa — ouvNBwe NEow BOoPIoHOU - JETA TNV €IBIKA TTPOCDEC TOUG O€
auTd. 2Tnv uéBodo Gene Xpert xpnNOIUOTTOIOUVTAI S IXVNOETEG TTOU
@Bopidouv o€ BIAPOPETIKO PAKOG KUPATOGS. O1 IxvnBETEC avayvwpidouv
€I0IKA Kal KOAUTTTOuV O1ad0xIKA TNV TTEPIoXA Twv 81 bp TOU yovidiou rpoB
oTnv otroia evrotrifovtal oI HETAAAAEEIC TTOU EVEXOVTAI GTNV AVTOXI OTNV

PIQAUTTIKIVN.
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2.€ TTEPITITWON OTEAEXOUG aypiou TUTTOU, TO CAMA KAl ATTO TOUG TTEVTE

FIG. 2. Detection of RRDR mutations
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Helb, D. et al. 2010. J. Clin. Microbiol. 48(1):229-237
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IXVNOETEC P@avieTal O€ TTAPATTANCIOUG KUKAOUG.
2.€ TTEPITITWOEIG JETAANAENG TO CAPA OTOV OUYKEKPIPEVO IXVNOETN

oev gu@avidetal kaBoAou A eu@avideTal o€ TTOAU PJETAYEVEOTEPO KUKAO
Kal €101 TO O€iypa auTd XapakTnPiZeTal wg JETOAAQYHEVO OTNV TTEPIOXN
TTOU KOAUTTTEI QUTOG O IXvnNOETNG. To TToIa aKPIBWS €ival N METAAAOEN

n pEBOdOG — oTNV TTPWTN €KBOXN TNG -0V ATAV 0€ B€on va Tnv

avixveUoel




Awadadvela 22

S. Chakravorty et al. The New Xpert MTB/RIF Ultra: Improving Detection of
Mycobacterium tuberculosis and Resistance to Rifampin in an Assay Suitable for Point-
of-Care Testing mBio Aug 2017, 8 (4) e00812-17

T8 Limit of detection Rif-susceptibility Limit of detection
c

Ultra also enables improved detection of
RRDR mutations associated with RIF-R.
The replacement of the delta CT, used in .
Xpert, for mutation detection, with the delta :
Tm approach used in Ultra can resolve g
limitations such as the identification of
silent mutations as causes of RIF-R and the
reduced ability to detect hetero-resistance.
An additional benefit of the delta Tm
approach is that the many RRDR mutations
can also be specifically identified by their
Tm values

22

Mapd TRV uwnAnR euaiocdnaoia TG HEBODdOU auTr) eV ival ETTAPKNG O€
MIKPOOKOTTIKG apvnTIKG BEiyuaTa Kal YEVIKA 0€ aoBeveic Je vOOO QTwyr O€
BakiAo (11.X. o1 aoBeveic pe AIDS i} Ta Taidid). H véa ékdoon Tng - TTou
ovopaletar Xpert MTB/RIF Ultra — €101X0n yia va avTIUETWTTIOEI auTOV TOV
TTEPIOPIOPO HIOG KAl £XEI CUYKPITIKA JeyaAuTepn euaiobnaoia A) otn
d1dyvwaon Tng vooou aAAd kai B) otnv avixveuon PeTaAAAEEwVY OTO yovidio
rpoB. AuTéEg TIG avixveuel TTAEoV hE DIAQOPETIKN TTPOCEYYION, AUTr TNG
avaAuong TnG Bepuokpaaiag atmrodidragngs (Tm) Tou uBpidiou TTou
oxnuarti¢el To 1poidv Tng PCR (amplicon) kal onUAaopEVOG - EI0IKA
oxedlaouEéVog - IXvnBETNG (Sloppy Molecular Beacon). To Tm gival
XOPaKTNPEIOTIKO yia KABe dikAwvo DNA pdpio kai gival GAAo yia Ta uBpidikd
MOpPIa TTOU OXNUATICOUV O1 aypiou TUTTOU Kal AGAAO yIa QuTA TwWV ONUEIAKA
MeTOAayYPEVWY  aAAnAouXIwy, 01 OTTOIEG Kal avixveuovTal Adyw Tng
XOPAKTNPIOTIKAG METATOTTIONG TNG KAUTTUANG atrodidtagng. TouAdxioTov yia
TIG TTO10 OUXVEG METOAAAEEIG — OTTWG TT.X. TNV 110 S531L — 0 oxediaoudg
TWV IXVNOETWV ETTITPETTEI OE TTEPITITWON PEIKTOU TTANBUCHOU, va TTAPOUNE
Ofpa he TNV goper dITTAOU peak, akoun Kal av n ouxvotnta Twv
METAAAQYUEVWV KAl TWV aypiou TUTTOU OTEAEXWV gival 5% & 95%
avTioToixa. AuTh gival pia eTTTPOCOETN duvaTOTNTA TNG VEQGS £€KdooNG Kl
atroTeAEi Jia onuavTikh BeATiwon TTou Ba ptropouce BewpnTiké va
KAAUWEI akOuN Kal TNV aduvapia TTou £XEl OPICPEVES POPES N KAAAIEPYEIX
va avixveuoel ueTaAAayuéva oTeAEXN, OTav auTd BpioKovTal O€ XaunAn
OUYKEVTPWON OTO apPXIKO TTANBUCHO, Adyw B1aPOopIKAG in-Vitro avamTugng
TOUG.
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Performance of Xpert MTB/RIF using culture as end point
Specimen Sensitivity Specificity PPV NPV
All samples 79,6 % 97,1% 88 % 94,6 %
(n=439)
Pulmonary 83,3 % 98,1 % 94,2 % 94,1 %
(n=292)
Extra-pulmonary 60 % 95,4 % 60 % 95,4 %
(n=147)
AFB (+) 100% 4/5 96,3% 4/4
(n=31)
AFB (-) 71% 97,3% 84% 94,5%
(n=406)
Greeks (n = 309) 86,7 % 97,6% 88,5% 97,2%
TB Prevalence = 17,1%
Foreigners (n=130) 70% 95,5% 87,5% 87,7%
TB Prevalence = 30,7%
23

H péBodog Xpert XxpnOIMOTIOIEITAI OTO EPYACTHPIO O€ ETTIAEYPEVA DEIYUOTA PE
KPITAPIO TNV UTTOVOIa aVOEKTIKAG vOoou 1) Tnv moavh avalwttupwaon TTaAIdg
Quuatiwong n dciypata atrd dUCKOAA TTPOCRACIKNA AVATOPIKA OnuEid,
Aeppadéveg, ENY k.ATT. Ta dedouéva otnv dia@aveia agopouV EpyacTnpIoka
atroTeAéoUATa aTTO TNV TTPWTN version Tou Xpert : Otrwg BAETTOUME N oxéon
TIVEUPOVIKWY —EEWTTVEUNOVIKWVY dEIYPATWYV ATaV 4:3 evw TTEPiTIOU TO ~ 30%
TWV acBevwy gival geTavaoTeg. Kal oTnv TTEPITITWON TNG TTPWTNG Version Tou
Xpert MTB/RIF n euaioBnaia kai n BeTIKA TTPOYVWOTIKA agia ATav xaunAoTepn
OTA MIKPOOKOTTIKA apvnTIKA KAl OTA £EWAVATIVEUOTIKA OgiyuaTta, TTou
a1roTEAOUV Kal TO BUGKOAATEPO B1ayvwaTIKO TTPORANua. O1 aoBeveic £xouv Kal
TTAAI XWPIOTEI O€ YNYEVEIG Kl {EVOUG.
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Performance of Method F/T using culture as end point

Specimen Sensitivity Specificity PPV NPV

All samples 85,4 % 97,0% 58,3 % 99,3 %
(n=886)

Pulmonary 91,7 % 98,0 % 61,1 % 95,5 %
(n=745)

Extra-pulmonary 40 % 97,7 % 33,3 % 97,7 %
(n=136)

AFB () 81,8% 97,7% 53% 99,3%
(n=874)

Greeks (n = 764) 91,3% 97,2% 50% 99,7%

TB Prevalence = 3%
Foreigners (n=122) 77,8% 96,2% 77,8% 96,2%
TB Prevalence = 14,4%
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Ta dedopéva oTnv dlaPAvela a@opouV Hia TPiTn Joplakr uEBodO - TNV
ovopalw F/T - 1mou yia éva diIdoTnua ATav O€ XPrion oTo EPYAcThPIO KAl
TTapaTiBevTal yiaTi 8a Ta xpelaoToupe oTnV ouvéxela. Kal eédw TTaAl divovTal
XWPIOTA Ol YNYEVEIG Kal EEvol aoBeveic.
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Comparison of methods

Method
AMTD FIT Xpert MTB/RIF
GR F GR F GR F
n=2151 n=413 n=764——n=122 n=309 n=130
Prevalence 11,1% 24,5% 3% 14,75% 17,1% 30,7%
95%ClI 9,1-11,7 20,1-28,6 19-45 8,9-223 131-218 23-345
Sensitivity 80% 80% O13%— 778%  86,8% 70%
95%Cl 743-852 70,8-87,3 71,9-98,9 52,3-93,6 74,6-945 535-834
Specificity 98,75 % 97,5% 97,2% 97,5% 97,6 % 95,6%

95%Cl 98,1-99,2 95-98,9 957-982  904-989 949-991  89-988
Falce Positive | 0,012% 0,025% 0,028% 0,025%  0,024% 0,045%
Rate

PPV 88,1% 90,9%
95%CI 82,8-92,2 82,9 - 96 34.2-65.8 52.3-93.6 76,6 - 95,6 71-96.5

NPV 97,7% 93,8% 99,7% 96,2% 97,2% 87,7%
95%CI 97-98.3 90,6 — 96,2 99-99,9 90,4 98,9 94.4-98.9 79,6 - 93,5

50%

77,8% 88,5% 87,5%

Detection Limit 3 cfu/ml 3 cfu/ml 132 cfu/ml

To ¢ATNua TTou BEAW va avadeixBei atrd autr Tnv diagdaveia gival N onuacia Tou €xel
0 OKOTTOG YIa TOV OTTOI0 XPNOIUOTIOIEITal HIa HOPIOaKA HEBOSOC.

Ta dedopéva gTov TTIVAKA Eival TwV TPIWY PEBABdWY TTOU TTpoava@EPONKaV Kal £X0UV
XwploTei yia KéBe pia - AMTD, FT kai Xpert - oToug TTANBUCHOUG EANAVWVY Kal EEVWV
a0Bevwv Kal 0 Adyog gival yiati ol dUo TTANBUCHOI e@avifouv dIAQOPETIKY ETTITITWON
NG vooou. Me KOKKIVO gival Ta {eUyn TOU XOPAKTNPEIOTIKOU TnG HEBSSouU TTou
eu@avifovtal OTATIOTIKA ONUAVTIKEG DIOQOPEG HETALU EAAAVWY Kai EEvwy yia Tnv idla
MEBOSO . H piIkpég pev aAAd OTATIOTIKA ONUAVTIKEG dla@opég OTn EuaioOnoia
Kal €1I8IKOTNTA QvTioTOoIXA, Yia TNV JéBodo Xpert kat AMTD ptropouUv va atrodoBouv
OTO SIOPOPETIKO Yo TTVEUPOVIKWY -EEWTTVEUUOVIKWY & MIKPOOKOTTIKA
BeTIKWV/apvNTIKWV OEIYUATWY 0TOoUug dU0 TTANBUCPOUGS Kal dev Ba oTABW
TEPIOTOTEPO.

Oa o1abw otn oAU xapnAr OETIKH NMPOIMNQZTIKH A=IA Tng pebddou F/T oTo
Ociypa Twv EAAVWYV, TTOU TO OUYKEKPIPEVO dIdoTnua gixe emimTwon HOAIS 3%
(eTTOpEVO).

‘ETo1 BAéTTOUME OTI pIa EBOdOG e euaiobnaia >90% kai eI8IKOTNTA 97% - APKETA
uwnA£G Kai o1 dUo — OTav epapudletal o€ va TTANBUoPO ue emmitrtwon 3% odnyei
Mev o€ apvnTIKA TTPoyVWOoTIKN agia ~ 100% - dnAadr, To apvnTiKd aTTOTEAEC A
OUCIaOTIKA ATTOKAEIEI TNV VOOO - aAAG o€ BETIKN TTPOYVWOTIKN aia pévo 50%
(etréuevo). Autd OouvERN yiaTi 0TO CUYKEKPIPEVO TTANBUO O Twv EANAVWY aoBevwy, n
emimTwon ATav idia pe TN mMoavoTnTa Weudwg BeTIKOU atToTeAéouatog . ‘ETol av pia
MEBODBOG deV €xel OKOTTO TO TTANBUCHIOKOG screening, yia va aTTokAgioel dnAadn Tnv
VOO0 — KOl auTO I0XUEI VIO AUTEG TTOU AVOPEPOUAOTE - N EQAPUOYH TNG TTPETTEI va
yivetal o€ aoBeveig pe TTpayuaTtikd uwnAn pre-test mbavotnTa véoou, woTe To
aTToTEAECPA va TTPOOBETEI 0TV dIAYVWOT).
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P INSTITUT Pitfalls in the molecular diagnosis
(‘ PASTEUR of tuberculosis

PrNicolas Veziris
CNR des Mycobactéries
Département de Bactériclogie,
APHP. Sorbonne Université,
Hépital Saint-Antoine
CiMi, INSERM, Sorbonne Université

Lesotho - France, high clinical su:;;;c;on
. Incidence : 724 / 100 000 — 1), Incidence : 7.7 / 100 000 — ()
1

HIV+ and homeless (RR 300), cough> 2 weeks (RR 4)

| B | NoB |
: = | 1B N |
0.01300% = 12 88
Xpert + 0.89 0.99 _
PPV =47% Xpert + 10.68 0.88 PPV =924%
9
- it ’;T‘: *) (93:01:/") (12x89%) (88 1%)
7 : : 2 Xpert - 1.32 a7.12 NPV =08.5%
(1x11%) (99x99%) NPV =99% (12x11%) (88.x89%)

Genotypic diagnosis not efficient Genotypic diagnosis efficient
if used without clinical suspicion if used following a clinical algorithm
10 VEZIRIS Nicolas - Pitfalls in the molecular diagnosis of TB

11 VEZIRIS Nicolas - Pitfalls in the molecular diagnosis of TB
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XapakTnpIioTiKO gival TO TTapddelyua TTou avagEépel o Kad. Veziris kal agopd
TNV uEBodo MTB-RIif ULTRA . Av oT1o Lesotho, yia TTapddeiyua, yia atro TIg
XWPES ME TNV UWnAOTEPN ETTITITWON TNG TB, KAVOUNE Screening, Xwpig TTIAOYN
OTO YeVIKO TTANBuoud, T6TE TTapd TnVv eTTiTrtwon 700/100.000, n BeTIKA
TTPOYVWOTIKA agia TG peBddou Ba cival KaTw aTrd 50%. AvtiBeta oTnv MaAAia
ME ETTITTTWON T VOOOU OTO YEVIKO TTANBUCPO 100 @bpeg WIKPOTEPN AV N
MEBODOC epappoaTei o€ eTIAeypévo TTANBuo S T1.X. HIV-positive i doTeyoug,
ME TO KAIVIKO CUUTITWUA TOU Brixa va dIapkei yia > atrd 2 eBOOUAdES, akpIBWG
eTTe1dr) 0 OXETIKOG Kivouvog TB, oTtoug aoBeveic auToug, gival augnuévog Katd
1200 @Opeg, n BeTIKA TTPOYVWOTIKN agia TG neBddou yivetar 92%. Tov KAIVIKS
ylatpo otnv Tpaén &ev Tov aTTacXO0AEi N euaioBnaia A N €I8IKOTNTA PIAG
MEBOOOU, aAAG n BeTIKA & apvnTIKA TTPOYVWOTIKA agia Tng. OTtav, AoItdv, o
KAIVIKOG yIaTpOG, TTOU pag oTéAvEl TO Oeiyua, Oev £xel aloAoyrnoel cwaoTd
TT0I0UG aoBeveic Ba eAéyeel, pe Baon KAIVIKA r)/kal GAAa KpITrpla Kal n pre-test
mOavaeTnTa gival XaunAr , TOTe To BETIKO aTTOTEAECUA TTOU Ba TTApE! yiveTal
eCAIPETIKA avaIOTTIOTO. TNV TTPOKEINEVN TTEPITITWON €ival oav va oTpioupe
éva vouiopa. Aev 1oxUel BERalo To id10 av 0 OKOTTOC €ival va ATTOKAEITE! N
vOOO0G, OTTOU Kal Hag evOla@EPE! N TTOAU uwnAil NPV
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Detection of mutations involved in drug

resistance
TABLE 3: Summary of the percentage phenotypic resistance that can be explained by genetic mutations at the locus of interest.
Drug Locus Percentage resistance accounted for by References
i mutations
Rifampicin rpoB 96% [28]
Isoniazid katG, inhA, ahpC-oxyR 84% [29]
Ethambutol embB 70% [30]
Streptomycin rrs, rpsL 60%-70% [28)
Pyrazinamide pneca 72%-99% [31]

Fluoroquinolones grA [32]
87% (Moxifloxacin)
83% (Ofloxacin)
Aminoglycosides 118 [33]
70%-80% (Capreomycin and Amikacin)
60% (Kanamycin)
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Na TTepdooupe 0TNV PHOPIKK avAAUCT TwV HETAANGEEWY TTOU evEXovTal
oTtnv avtoxn ota A/®. Agv Ba avagepBw {ava oToug uNXaviopoug. ZTov
TTivaka @aivovTal Ta KUpIOTEPA aTTd Ta yovidla OTA OTToId £€XOUV EVTOTTIOOEI
METOAAGEEIC TTOU EVEXOVTAI OTNV QVTOXN OTA QVTIOTOIXO PAPHAKA KAl TO
TTOCOO0TO TWV QAIVOUEVWY QVTOXNG TTOU aTTOdIdETAI OTN TTAPOUCia QUTWV
TWV METOAAGEEWY. ZTIG TTEPIOCOTEPES TTEPITITWOEIG Ol HETAANAEEIG
EVTOTTICOVTAI O€ TTEPIOPICHEVEG TTEPIOKES TWV AVTIOTOIXWVY YOVIBiWV Kal auTo
OIEUKOAUVE TNV avaTITUEN TEOT e HEBGOOUC avaaTpopou UBPIBIoUOU TTOU
ETMTPETTOUV TNV QVIXVEUOH TWV CUYKEKPIPNEVWYV PHETOANGEEWY. EEaipeon
atroTeAei N avroxn oTnv Trupadivapidn, 61rou ol HETAAAAEEIC TTOU
EVTOTTICOVTAI OTA AVOEKTIKA OTEAEXN €ival DIAoTTapTEG 0€ OAO TO YOVidIo
pncA.
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Reverse hybridization

Chromogen Purple -
’ 5 dTTP, dATP, dGTP and 2L DNA target
(NBT/BCIP) (__~ precipitate dCTP biotinylated primers
O—Alkahne phosphatase plus Taq polymerase ' ]

Streptavidin
Biotin Thermal cycler  INNO-LiPA® strip
Amplified target o

5 Tmu‘gh Trough holder

DNA-probe T —

v

Hybridization
PCR amplification Stringent wash
Nitrocellulose strip Conjugate incubation
A B Color development

‘ — o — Interpretation
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2TIG HEBBOOUG avaoTpopou uBpIdiIouou TToANaTTAacidloupe e PCR Kkal e v
XPAON ONUACHEVWY EKKIVNTWYV, TIG TTEPIOXES TWV YOVIOIWV OTIG OTTOIES
evToTTiCovTal o1 TMOAVEG HETOAAAEEIC. TNV OUVEXEIQ TO ONUACHEVA TTPOIOVTA
TTOU TTPOKUTITOUV aTTO TOV TTOAAGTTACIAoNO UBp1difovTal o€ IXvNBETES TTOU
€ival aKIvNTOTTOINUEVOI O€ TAIVIEG VITPOKUTTAPIVNG KAI YIVETAI N EUPAVION TOU
OnuaTog.
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GenoType® MTBDRplus v.2- Hain
Lifescience, Nehren, Germany
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-
-

-
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21nv dla@aveia gaivovTtal ol HEPPPAVES UBPIdICUOU TNG ueBGdou MTBDRplus
TTOU XPNOIKOTTOIEITAI VIO TNV AViIXVEUCOT TWV KUPIOTEPWY PETAAAALEWY TTOU
euBuvovtal yia Tnv avtoxn otnv RIF & Tnv INH. O1 akivnTotroinuévol oTig
MEMBPAVEG IXVNBETES avTIoTOIXOUV OTIG AypIou TUTTOU AAANAOUXIEG Kal OTIG
ouxVvoTEPEG METOAAAGEEIC. To TTpoidv TNG PCR avaAoya pe Tnv ouoTaocn Tou -
TTOU SIa@EPEI avAAOya PE TO av €xel TTPOEADEI aTTd TOV TTOAAATTAAGCIOOUO
daypiou TUTTOU A JeTaAAaypévou yovidiou -6a uBpidioTei €I0IKG e Tov
avTigTolxo 1xvneETn. ‘ETol raipvouue diagopd patterns uppidiopou TTou
EVOEIKTIKA PTTOPEI VA AVTIOTOIXOUV O€ (ETTOUEVO, ETTOPEVO, ETTOPEVO) ...
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Correlation of rpoB genotype and
in vitro susceptibility testing
(n= 1480 strains)

Conventional DST on L-J
Genotype (20 pg/ml RIF)
Resistant (n) Susceptible (n)

rpoB wt 0 1415

rpoB mut 51 4

(H526L, H526N,S531F,

AWTS)
rpoB AWT7(pol1341C>T) 0 10 (6)

Se =100%, Sp=99%, PPV=92,3%, NPV= 100%

Moia N CUOXETION TWV YEVETIKWY OEOOUEVWV PE TOV QAIVOTUTTO ?

Ete1dn oTig Taivieg uppIdIopoU BeV UTTAPXOUV IXVNBETES yia OAEG TIG TTIBAVES
METOAAGEEIG, UTTAPYXOUV OTEAEXN OTA OTTOIO UTTOPEI VA EVTOTTIOBEI atTouaia TNG
aypiou TUTTOU aAANAouXiag XwpPig OPWG va avixveUueTal Kal N JETAAAQEN.
XapakTnEIoTIKA, Yyia éva diaoTnPa 2 Xpovwy atmouovwoaue oto EKAM évav
apIBuG OoTEAEXWYV TTOU EU@AVICaV EANEIYN «OANATOGY UPBPISICUOU o€ évav
aTTO TOUG IXVNOETEG TTOU QVTIOTOIXEI 0€ Ayplou TUTTOU aAAnAouxia Xwpig Opwg
Kal afjpa uBpIBIoCHOU O€ IXVNBETN TTOU AVTIOTOIXEI 0€ YVWwOoTH JETAAAAEN. Ta
oTeAEXN AUTA ATAV QAIVOTUTTIKG euaicOnoia oe oTepen KaAAiEpyeia L-J. H
aAAnAouxoTroinon evog apiBuoU aTrd autd Ta OTEAEXN, EVIOTTIOE TNV TTAPOUTIa
OIWTTNANG METAAAQENG, Gpa N TTPWTEIVN ATAV AEITOUPYIKN -OnAadr) Ikavr) va
TTPOOBEVEI TNV PIYAUTTIKIVI - KAl WG EK TOUTOU TO OTEAEXOG €uaioBnTo.
AI0@QOPOTIOINCEIG HETALU TWV PNEBODdWYV UTTOPOUV VA EVTOTTIOTOUV KAl GTNV
TTEPITITWON OPICHEVWY OTTAVIWY PETAAANAEEWVY PE YVWOTO XapnAd MIC
(EAGXI0TN avaoTaATIKA oUuyKEVTPWON Tou @apudkou). ‘ETol ota uttdéAoima
1470 oTeAéxn TTOU €ixav avaAuBei Tnv cuykekpipévn TTepiodo, evrottiobnkav 4
QKON dIOYOPOTIOINCEIG, N MIA APOPOUCE OTEAEXOG XWPIG yvwoTr HETAANAEN
(AWTS8) 10 011010 O€EV DIEPEUVNONKE TTEPETAIPW, 2 OTEAEXN ME METAAAAEEIC UE
yvwoTo xapnAd MIC kail éva yia 1o 011010 N dlagopoTToinon mlavoTnTa
oQeiAovTav O€ TEXVIKO OQAANQ OTNV QAIVOTUTTIKA avaAuon.
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omparison between MTBDRp/us and DST results
(n=1480 strains)

Conventional DST on L-J
Genotype (0.2pg/ml 1SO)

Resistant (n) Susceptible (n)

Wild type 10 1334

22

Mutated 114 1 InhA [-17G>T], 13 InhA [-15C>T], 2 InhA
[-15C>T]+WTInhA, 1 InhA AWTL, 1
AInhA, 2 katG (S315T1), 1A katG, 1
katGAWT

Se =92%, Sp=98,3%, PPV=83,8%, NPV= 99,2% 4,

Ooov agopd TNV 1Ic0vIAgion edw eVvTOTTICOVTAI TTEPICTOTEPES AVAVTIOTOIXIES
ME T QAIVOTUTTIKA atroTeAéopaTa. “Evav aplBud avOEKTIKWY OTEAEXWV TOV
¥avoupe AOyw Tng MOavAG TTapouciag JETOAAGEEWY og GAAa yovidia,
TéEPaV TwV OUO TTEPIOXWYV TTOU €0TIAZEI TO TEOT — TIG METAAANGEEIC S315T
Tou yovidiou katG kail eTaOAAGEEIG oTa -15 & -17 ntS OTOV UTTOKIVNTI) TOU
yovidiou inhA . Etriong yia évav apiBuo oTeAexwv Pe HETAANAEN OTO
uTTOKIVNTH TOU Yovidiou INhA, n kaAAi€pyeia £D¢€1&e euaioOnoia. Auto
OQEIAETAI OTO YEYOVOG OTI QUTEC OI METAAAGEEIC ouvdEovTal UE AVTOXN O€
XOUNAEG OUYKEVTPWOEIG TOU PAPUAKOU, JIOG Kal dpouv YETABAAAovTaS Ta
eTTiITTEdA EKPPAONG TOU yovidiou ZuvhBwg, AOyw TOU unxaviouou PE ToV
OTTOI0V AOKOUV ThV dpdon TOUg o1 JETOAAAEEIS OTO yovidlo inhA, n avToxn
otnv INH, o€ autoug Toug acBeveic, avTIPETWTTICETAI BEPATTEUTIKA UE
augnon Tng 66ong Tou pappdkou. Or dlagopés auTéG UTTOdONAWVOUV TV
agia Tou €xel n empBeRaiwon TNG TEAIKNAG EIKOVAG e TNV KAAAIEPYEIQ.
BéBaia uttdpxouv PETAANGEEIS - OTTWG N S315T 0To KWOIKAVIO TOU yovIdiou
katG , n otroia €ival Kal N TTIO GUXVI - TTOU N TTAPOUCIa TOUG GUVOEETAI
atTOAUTa PE avToxr oTnVv looviadidn. MNa autég n PPV =100%.
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- GenoType® MTBDRsI- Hain Lifescience,
Nehren, Germany

Multiplex PCR with labeled
(biotinylated) primers

Amplicons:

1. Amplification control
Mtb complex

gyrA gene

rrs gene

embB gene

apwn

Il 1 -

Hybridization of PCR b
products to

immobilized probes

Cl
C

2zl 110 |1

FLO+AG/CP  FLO
+EMB +EMB

3
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MNa ta deutepevovta A/O XpNCIUOTTOIOUVTAI TECT JE avaAoyn TTPOCEYYIoN
avaoTpo®ou uBpIdiopol. 210 MTBDRSI v.1, TTOU XpNOIKOTIOIEITO PEXPI
TTPOCQPATA, OTOXOI ATAV Ol TTEPIOXEG TWV YOVIBIWV TNG gyrA Kal TOU ITS TTOU
EVTOTTICOVTAI Ol TTIO KOIVEG JETAAAAEEIC TTOU evEXOVTal OTAV avToxh oTIS FQ Kal
Ta evéaiya A/® avrioToixa, evw €MTTPOCOETA TO TEDT £XEI TN duvaTOTNTA VO
eAEYXEI Kal yia HETAANGEEIC oTO Yyovidlo embB TTou evéxovTal OTnV avioxr oTnv
€0auBOUTOAN.
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Drugs Pooled Sen 95% CI Pooled Sp 95% CI Studies
(%) (%) (Subjects)
FQ* 83.1 78.7-86.7  97.7 943991 16 (1766)
AMK* 87.9 82.1-92 99.5 97.5-99.9
KAN* 66.9 441838 986 961995  14(1637)
CAP* 795 583914 958 93.4-97.3
EMB** 60 52-68 98 94-100 3 (280)

*Theron G. et al. The diagnostic accuracy of the GenoType® MTBDRsl assay for the detection
of resistance to second-line anti-tuberculosis drugs The Cochrane Library 2014

**ECDC GUIDANCE : Use of the rapid molecular assays for the diagnosis and rapid screening
of patients at risk of MDR-TB
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21NV dlaPavela @aivovtal Ta OEdouEVA JETA-AVAAUCEWY TTOU CUUTTEPIEAQB OV
TTaPa TTOAAG TTEPIOTATIKA KOl apopouV TNV euaiodnaia Kai €181IKOTNTA TNG
MEBODOOU, IO KABE eTTINEPOUG DEUTEPNG YPAMMAG QVTIQUUATIKO QAPHOKO
OUYKPIVOPEVA TTAVTA JE TNV QAIVOTUTTIKO ATTOTEAEC Q.

H evaioBnaoia kupaiveral atmd 60- ~88% evw n €10IKOTATA YE €€Qipeon TV
KOTTPEOMUKIVN €ival TTAvw atro 98%
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GenoType® MTBDRsI v2- Hain
Lifescience, Nehren, Germany

GenoType MTBDRs! VER 1.( GenoType MTBDRs! VER 2.0
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Kai edw £Xoupe TNV el0aywyn TTpoo@aTa vewTepng €kdoong Tou TeoT. Ol
aAAayég @aivovtal oTnv dla@daveia PE KOKKIVO. Agev uTtdpxel oTnyv v2 To panel
yla To yovidlo embB, TTou 0TTwG €idape gixe xaunAn euaicbnaoia, evw £xouv
TTpooTeBEi a) panel pye Tnv aypiou TUTTOU aAAnAouxia Kail TIG U0 KOIVOTEPES
METOANGEEIG oTO yovidio TNG gyrB yia va augnBei n euaioBnaoia didyvwong
avtoxA¢s oTig F/Q kal panels pe neTaAAGEEIS OTOV UTTOKIVNTH) TOU yovidiou eis
TTOU 00NYyOUV O€ UTTEPEKPPOCT TOU CUYKEKPIUEVOU YOVIOIOU KOl QVTIOTOIXO O€
augnuévn TTapaywyr Tou évfuuou aminoglycoside acetyltransferase trou
adpavoTrolei 10IKA TNV kanamycin.
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DR-TB diagnosis using solid culture and DST EMXI:III'IDE-'!'KIQ

Solid culture 1st line DST

6-8w 3-4w
» MDR-TB diagnosis
after 9 to 12 weeks

MDR-TB diagnosis using liquid culture and DST

Liquid culture 1st line DST

2-3w 1-3w

» MDR-TB diagnosis
after 3 to 5 weeks

MDR-TB diagnosis using line probe assay, liquid culture and DST

Line probe assay «=ssp/ MDR-TB diagnosis
24h after 1 to 2 days

Line probe assay Liquid culture 1st line DST
24h 2-3w 1-3w
» MDR-TB diagnosis
after 3 to 5 weeks
35

Me Tnv xprion Twv peBddwV auTwyv UTTOPEI va PEIWBEI dpauaTIKA 0 XPOVOG
S1dyvwong TNG QAPPOKEUTIKNAG AVTOXAG. @ewpnTIKA WTTOPET va TTEPIOPIOTEI
oTIG 1-2 NUEPESG PETA aTTO TO BETIKO MIKPOOKOTTIKO ] HOPIOKO OTTOTEAEC A
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- Application of the MTBDR plus assay on primary

samples
INFORMATIVE RESULT*
MICROSCOPY
YES NO
POSITIVE 302 (93,8%) 20 (6,2%)
NEGATIVE 80 (65%) 43 (35% )
SUSPICIOUS 2 1
* Culture Positive samples

21NV TPAEN yIa TO EPYOCTAPIO PAG N ATTOTEAECHATIKOTATA ThG HEBODOU
MTBDRplus o€ 611 agopd Tnv duvatdtnTa va TTAPOUUE AEIOTTOINCIUO -
TTANPOPOPIAKO — ATTOTEAEO A €ival TTOAU UWNAN OTA PHIKPOOKOTTIKA BETIKA
ociypata >90%, aAAd xaunAdtepn ~ 65% OTA PIKPOOKOTTIKA apvNTIKA
ociyuata — dnAadr auTd pe XaunAOTEPO BaKTNPIOKO QYOPTIO
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TIME TO RESULT
Days
First Line TB Drugs Mean % S.D. Min —Max
AFB - (n=30) 6,75 * 3,22 2-15
AFB + (n=94) 5,68 £ 3,16 1-22
Days
MDR Mean £ S.D. Min —Max
First Line Drugs (n=7) 5,14 % 39 2-13
Second Line Drugs (n=5) 78% 56 3-17
REDUCTION IN TIME TO DIAGNOSIS
Mean (¥ SD) : 48,7 * 14,6 days
Min-Max: 13 - 82 day
37

Otav o1 yébodol gival TTANPOPOPIAKEG OTO APECO Oeiyua, TOTE TO ATTOTEAEOUA
TNG AVTOXNG TO £XOUME KATA HECOV OpOo 49 APEPES VWPITEPA ATTO TO
ATTOTEAECUA TNG PAIVOTUTTIKNG EUAICONCIag Kal €ival TTPOQAVES TI ONUAIVEI
QUTO KAl YIa TOV a0BeVR Kal yia Tov EAeyX0 TNG dIacTTopdg TNG vOoOou
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Non Tuberculous Mycobacteria
(NTM) are found throughout
nature in water and soll.

+ Over 190 different species and
subspecies.
Most do not seem to cause
human disease

+ Contitionally pathogenic
spieces in susceptible
individuals: M.avium complex,
M. abscessus, M. fortuitum, M.
Kansasii, M. chelonae, M.
marinum etc

» Can cause: lung disease,
lympadenitis, soft tissue
disease, disseminated disease
NTM are relatively resistant to
antibiotics
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EkTOG 116 1A €idNn Tou MTBC Kai Ta dU0 TTou TTPoKAAoUV TNV AETTPA, TA
utTOAOITTa €idN HUKOBAKTNPIBIWY XapakTnpilovTal YEVIKA - KOl O€
avTIOIAOTOAN - WG PN QUUATILWON HUKOBAKTNPIdIA. 'ExouV XapaKTnPIOTEI
Tavw atrd 190 €idn. AuTtd €ite gival cammpo@uTiké / TTEPIBAAANOVTIKA 1} £XOuv
AAAoug atrd Tov avBpwTTo, (WIKOUG EEVIOTEG. APKETA ATTO AUTA OUWG, Eival
duvdapel TTaBoyova Kal yia Tov AvepwTro. MTTopouv va TTPOKAAECOUV
avaAoya, TIVEUHOVIKI VOO0, AeP@QadeViTIOA, VOOOUG TwV JAAOKWY HOpPiwV A
aKOUN Kal dIAoTTaPTN VOO O, KUPIWG O€ AvaoOKATOOTAAPEVA ATOMA. [TOAAG
gival oXeTIKA avOekTIKG oTa avTIBIOTIKA KAl ATTaIToUV Jakpoxpovn Bepatreia
ME ouvduaoud @apudkwy. O xapakTnPIoKOGS Toug o€ eTTITTEDO €idOUC €ival
QVAYKQiOG Kal yIa TO oXedIAoUO TNG BepaTTeiag Kai yia TNV TTPoyvwaon Kal
TNV TTapakoAoUBnon Tng e€€EAIENG TNG vOoou.
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The geographic diversity of
nontuberculous mycobacteria isolated
from pulmonary samples

An NTM-NET collaborative study

North America Europe
12% 3%

mam
12%

1%

“MAC

“ M. kansasii
M. xenopi
“ M. malmoense
“RGM
“ M. gordonae
Other SGM
South America South Africa
1% 20,8%
17% B3 1% 33% " 15%
5% 1%
21%
: 24 %1% 3%
Eur Respir J 2013; 42: 1604-1613 | DOI: 10.1183/09031936.00149212 39

Mia ekTeTapévn digpeuvnon Twv 10wV Twv NTM TTOoU atTopovwenkav
TTAYKOOMiIWG atTd dEiyaTa aoBeVWV PUE AVATTVEUOTIKN VOO O KaTd To £€10G 2008,
£0€1LE DIAYOPEG OTNV KATAVOWN) TOUG OTIG DIAPOPES NTTEIPOUG.
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The geographic diversity of
nontuberculous mycobacteria isolated
from pulmonary samples

An NTM-NET collaborative study

The Netherlands. Gormany Denmark Norway Sweden

AANAG kal evidg TNG idIAg NTTEIPOU — OTTWG PAIVETAI YIA TTAPABEIYUA YIA TNV
EupwTtrn yia Tnv oTToia uTTpXav Kai Ta 1110 avaAuTIKa dedopéva - Bpédnkav
OIAPOPEG HETAEU XWPWV N YEWYPOAPIKWY TTEPIOXWV.

Na 10 TTOU oPEINOVTal QUTEG OI DIAPOPES DEV UTTAPXEI ETTAPKNG EENYNON.
MtTopei va ogeilovTal o€ dIaPopeTIKN TTEPIBAAANOVTIKA SIACTTOPA TWV E1I0WV
TWV PJUKOBAKTNPIBIWY 1) o€ DIOPOPETIKA EUAICONTIa TWV ETTINEPOUG
avBpwTTivwy TTANBUCPWY (Kal av TTPAYPATI IOXUEI YEVVIETAI TO EPWTNHA YIA
TT0I0UG AOYOUG CUUBaiVEl ) ] aKOPN Kal O€ BIAPOPETIKEG CUUTTEPIPOPES (TT.X.
Yl TNV augnon Twv TTEPIOTATIKWY AoipwEng atmd ouykekpiyéva NTM €xel
gvoxoTroinBei N Xprion Twv vioug, TTou Bewpeital 611 dIEUKOAUVEI, Adyw Tou
oXNUaTIohoU agpooTayovidiwv TNV JOAUVON e HUKOBOKTNEIOIO TTOU
UTTAPXOUV OTO VEPO) ] TEAOC KAl GTO GUVOUACOUO OAWV TWV TTAPATTAVW
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i‘:ﬁ{\/ GCC TTG /\/
GCCCTA /\/

/

I'4
CGG GAT M. tuberculosis

CGG A,

>

C M. genavense

CGA GGC M. heidelbergence/
M. interjectum

CTC GGC M intermedium

MNa tnv Tautotroinon o€ emitredo €idoug Twv NTM (1 aAiwg ATYTION
MYKOBAKTHPIAIQN) xpnoiuotroiouvtal €Triong péEBodOI avaoTpo@ou
UBPIBICUOU AVTIOTOIXEG UE AUTEG TTOU ava@EPONKav yia Tnv diEpelivnong
TNG avtoxAg Tou M tuberculosis ota A/®. MNMoAAatTAacidloupe Pe
ONUACUEVOUG IXVNBETEG TNV UTTEPUETARBANTA TTEPIOXT) TOU 16S
pIBocwuikoU RNA - TTou €ival 0 0TOX0G JaG OTNV TTPOKEIMEVN TTEPITITWON -
Kal 1o TTpoidv TNG PCR uBp1dieTal o€ AKIVNTOTTOINUEVOUG IXVNOETESG TTOU
QEPOUV 0 KABEVAG TNV XOPAKTNPIOTIKN YIa TO KABE €id0¢ aAAnAouyia
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Identification of NTM (CM/AS Hain Life Science)
(A) P 5 g §

i
I
i

14 species

(B)
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Ta patterns uppIdICPOU TTOU TTAIPVOUE €ival XAPOKTNEIOTIKA TOU €id0Ug Kal
MOg emMITPETTOUV VA dIAPOPO-OIaYVWOOUNE, ME TIGC U0 NEBODOUG TTOU €ival o€
XpPAon oT1o epyacThplo, 14 & 16 KoIva Kal oXeTIKA TTI0 oTravia €10 NTM

avTioToixa.
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GenoType NTM-DR allows the detection and differentiation of M.
avium complex (M. avium, M. intracellulare, and M. chimaera) and M.
chelonae Abscessus group spieces (M. abscessus ssp. Massiliense,
M. abscessus ssp. Abscessus, M. abscessus ssp. Bolletii and M.
chelonae)

« and their resistance to macrolides and aminogycosides from cultured
material. Thus, this test system is an additional tool for the diagnosis
and treatment regimen of NTMs.

43

Mia emiTTpooBeTn HEBOOOG, avAoTpoPou UBPIBICHOU , ETTITPETTEI TV
TauToTToiNON O€ TTITTEDO €idOUG TWV PEAWY TTOU avrikouv ota M. avium &
M. abscessus/chelonae complexes — TTou ATTOTEAOUV TIG TTIO KOIVEG AITIEG
AoipwéNG ue NTM - O1Twg Kai TNV pJopiaknA digpelivnon TNG  avToxAS TOUG
oTa €10IKA PAPUAKA — TIG HJOKPOAIDESG & ANIVOYAUKOGIOES - TTOU
XPNOIUOTTOIOUVTAI VIO VA AVTIMETWITIOTOUV AUTEG Ol OXETIKA OUOKOAEG, OTN
BeparTreia Toug, AOINWEEIG.
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MTBC assay (Hain Life Science)

The GenoType MTBC assay: based on an M. tuberculosis complex-specific 23S
ribosomal DNA fragment, gyrB DNA sequence polymorphisms, and the RD1
deletion of M. bovis BCG

ITITIT1]
LITTLL
T
1111

I
|
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I
I
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MeB6doug avaoTpo®ou UBPIBICHOU XPNOIUOTTOIOUUE OTA EPYACTAPIO KAl YIA TO
dlaxwpIoud o€ eTTiTTedo €idoug Twv PeAwvV Tou MTBC, av auTto kpivetal
atrapaitnTo. Ta €idn autd TTou £€Xouv TTavouoIdTuTIn 16S pifoowuiky RNA
aAAnAouyia diaxwpilovTal ue TRV OTOXEUOT TTEPIOXWYV TOU 23 S PIBOCWHIKOU
RNA, Tou yovidiou Tng yupaong B Kal YIag YEVETIKAG TTEPIOXT YVWOTAG WG
Region of Difference 1 1rou atmoucidlel oto M. bovis BCG
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The use of next-generation sequencing technologies for the detection
of mutations associated with drug resistancein Mycobacterium
tuberculosiscomplex: technical guide (WHO 2018)

* Next-generation sequencing (NGS) is a powerful tool
with the capacity to improve tuberculosis (TB)
management and control through the rapid and
accurate detection of all clinically relevant mutations,
and thereby the rapid diagnosis of drug-resistant TB
(DR-TB) in clinical specimens.

» This information is crucial for clinicians to make prompt
decisions regarding the best therapy to adopt for
treatment of multi- and extensively DR-TB (M/XDR-TB)

* Over time, NGS technologies that enable
comprehensive, rapid DST are anticipated to reduce the
need for phenotypic DST for DR-TB diagnosis,
especially for drugs for which phenotypic methods are

often unreliable, such as pyrazinamide.
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Quoikd Kal oTNV QuuaTiwong, OTTWG Kal o€ AAAa TTedia, autd TTou aAAGdel
OPACTIKA TNV £pyaoTnpiakn didyvwaon ival ol deUTEPNG KAl TPITNG YEVIAG
MEBoDOAOYiEG AAANAOUXOTTOINONG TOU YEVETIKOU UAIKOU. AUTEG £XOUV TNV
duvatoTnTa, pe TNV TapaAAnAn aAAnAouxotroinon tou DNA, va TTapdyouv
TEPAOTIEG TTOOOTNTEG OEQOUEVWV OE TTOAU HIKPO XPOVO Kal HE OXETIKA TTOAU
MIKPO KO6OTOG . To DNA ptTopEi va €xel attopovwBei atrd pia KaAAIEpyeEia )
atro éva KAIVIKO dgiyua . To {nTouuEvo, EKTOG atrd Tnv didyvwaon TNG
vOOoouU, €ival va TTPOCQEPOUV Kal TTARPN EIKOVA YIA TNV QAPHAKEUTIKA
evaioOnaoia r avroxf avTikabioTwvTag TIG XpovoROpeG- KOOTOROPES Kal
ETTIKIVOUVEC OGOV aPOpa TNV BIOACPAAEIQ -Kal VIO OpPICHEVA QAPHAKA,
OTTWG TT.X. N TTUPAdIVauidn, OxI 181aiTEPA AgIOTTIOTEG — QAIVOTUTTIKEG
TTpooeyyioelg TTou otnpifovtal atnv KaAAiEpyeia. Me otoxo Befaia Tnv
e€aTtopikeuon TNG BEPATTEUTIKA AYWYNAG YIA TNV ATTOTEAECHATIKOTEPN
QVTIMETWTTION TNG VOOOU



Awadavela 46

A Microbiological Revolution Meets an Ancient
Disease: Improving the Management of Tuberculosis
with Genomics M. Wiodarska et al. CMR, 2015, 28, 523-539

Pathplo_gy Idelntiﬁclation )
(speciation, epidemiology, drug resistance)
Bacterial
. DNA Drug Toxicity
R (ex. NAT2, HLA-typing)
Drug Pharmacokinetics
(ex. NAT2)
Host DNA Immunogenomics
¢ (ex. NRAMP1)
5 Drug Bi f
(functional genomics)
Microbiome
DNA

“Screening of patients for the NAT2 genetic polymorphisms will be useful for the
clinical prediction and prevention of ATLI”. Int J Tuberc Lung Dis. 2012 16(5):589-95

“NRAMP1 might play an important role in the host defense to the development of
tuberculosis”. (PlosONE DOI: 10.1371/journal.pone.0015831
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[deatdg 0TOXOG €ival va diveTal Goov To duvaToV TTIO YPryopad n TTIo
QTTOTEAECUATIKY BEpaTTEia, TTAipVOVTAG UTT OWIv OXI JOVO Ta XAPOKTNPIOTIKA
TOU BOKIiAOU OAAG KAl TOV YEVETIKO UTTORAOPO Tou a0BevoUGg, EXxovTag
TTANPOPOPIES YIA KPICIWOUG TTOAUHMOPQPIOHUOUG OTTWG TT.X. AUTOUG OTO YOVidIo
NAT2 110U TTPOBIABETOUV IO NTTATOTOLIKOTATA OTNV IooVIadidn i icwg akoun
Kal TNV OUVOAIKr} OUCTAON TOU EVTEPIKOU PIKPORBIWUATOG, TTOU UTTOPEI va
eTTNPEACEI TTAPAPETPOUG, OTTWG O HETABOAICHOG TWV QAPUAKWY KAl KATA
OuVETTEIQ TNV BI0BIABECINOTNTA TOUG. AKOUN OTTEXOUME APKETA aTTd KATI TETOIO,
OX!I MOVO aTTO TEXVIKN ATTOWN, GAAQ KAl ATTO TO VA £XOUME TNV TTAAPN €IKOVA TNG
B1oAoyIKRG onuaaciag Tou TEPACTIOU OYKOU TwV TTANPOQOPIWY TTOU ITTOPOUV
Kal TTapdayouv ol peBodoloyieg Tou NGS.
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* Novel katG mutations causing isoniazid resistance in

clinical M. tuberculosis isolates

“We report the discovery and confirmation of 23 novel mutations with previously
undocumented role in isoniazid (INH) drug resistance, in catalase-peroxidase
(katG) gene of Mycobacterium tuberculosis (Mtb) isolates. With these mutations,
a synonymous mutation in fabG1g609a, and two canonical mutations, we were
able to explain 98% of the phenotypic resistance observed in 366 clinical Mtb
isolates collected from four high tuberculosis (TB)-burden countries.”

J.N.Torres et al. Emerging Microbes and Infections (2015); doi:10.1038/emi.2015.42

» Adiarylquinoline drug active on the ATP synthase of
Mycobacterium tuberculosis.

(WGS sequencing of) “Mutants selected in vitro suggest that the drug targets the
proton pump of adenosine triphosphate (ATP) synthase.”

Andriers K. et al. Science, 2005 Jan 14;307(5707):223-7.

+ “Systematic review of mutations associated with
resistance to the new and repurposed Mycobacterium
tuberculosis drugs bedaquiline, clofazimine, linezolid,
delamanid and pretomanid”

“..studies characterized 277 mutations in the genes atpE, mmpR, pepQ, Rv1979c,
fgd1, fbiABC and ddn and their association with resistance to one or more of the
five drugs”.

S. Kadura et al. J Antimicrob Chemother 2020; 75: 2031-2043
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2.€ EPEUVNTIKO ETTITTEDO 01 SUVATOTNTEG TTOU PAG TTAPEXOUV Ol TEXVOAOYIEG TOU
NGS cival TepdoTieg. H OUOXETION TWV YOVOTUTIKWY KAl TWV QAIVOTUTTIKWY
0eQONEVWYV BIEUKOAUVETAI GNUAVTIKA a@OU HUTTOPOUME VA €XOUME TTOAU EUKOAX
TNV OUVOAIKK €IKOVA TOU YOVOTUTTOU TOU OpYQaVIOUOU. KATTola XOapaKTNPIOTIKA
TTapadeiyuata yia 1o MTB divovral otnv diagaveia:

XPNOIPOTTOIWVTAG TNV TPITNG YEVIAG TeExVoAoyia NGS, epeuvnTikr) ouada atro
10 Mav/uio Tou San Diego, evTOTTIOE — Kal ETTIRERAIWOE OTNV CUVEXEIA HE
pMeTaAAagoyéveon oto M. smegmatis — 23 véeg HETAAAAEEIC TTOU evéxovTal
oTnVv avroxn otnv iooviadidn. Me autég kai TIG AdN YVWOTEG, TTOU ava@éponkav
TTpIv, ATav o€ B€on va epunveloouv TTAEov TNV avtoxr o1o 98% Twv 366
OTEAEXWYV TTOU JEAETNOAV.

ATT6 TNV AAAN N aAAnAouxoTTOINON OTEAEXWYV ETTIAEYUEVWYV YIQ TNV AVTOXI TOUG
OTA VEQ QAPPOKA PTTOPET va UTTOBEICEI NXAVIOPOUS aVATITUENG AVTOXAG O€
auTd, aAAQ Kal va aTTOKAAUWEI TOV EVOOKUTTAPIO OTOXO TOUG, OTAV AUTOi OEV
gival yvwaoToi 61TTwg oTnV TTEPITITwon Twy diarylquinolones.
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Figure 1: Conceptual NGS workflow

DNA Extraction } pr:;z:t‘al;‘i’on } Sequencing » Data Analysis
Clinical sample iti
or short cult pre ? Targeted NGS Dqﬂgr;z?oﬁtcrmcal

S ulture ~ i :

or WGS ?

Depth of the information obtained ?
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YT1rapyouv d1agopeg TAATQOpueg NGS Kal dgv Ba PTTw O€ TEXVIKA ¢NTHMOTA.
OAeg TepIAapBdvouy Ta oTAdIa TTOU ava@EPOoVTal dIayPAPUATIKA OTNV
dlagavela. Atropdvwon DNA, TToAAaTTAacIaouds Tou pe PCR-— OTIG deUTEPNG
aAAG Ox1 OTIG TPITNG YEVIAG HEBOBOUG — Kal dnuioupyia BIBAIOBAKNG ME TOUG
KAWVOUG, TTapAAANAN aAAnAouxoTroifon Twv KAWVWY Kal avaAuon Twv
0edopévwv

2€ OAa Ta 0TAdIO UTTAPXOUV AVOIXTA CNTAMOTA TA OTTOI APOPOUV:

1. To UAIKG aTTO TO OTTOIO UTTOPOUNE Va EeKIviiooupe. MTTopoUpE va
XPNOIMOTTOINOOUUE TO KAIVIKO deiyua 1 XPEIAZeTal EUTTAOUTIONOG TOU PETA aTTO
KaAAIEpyela 1] uE AANO TPOTTO TT.X. «WAapEPa» Tou Bakilou ?

2. H aAAnAouxoTtroijon Ba KaAuTTTel OAO TO YEVETIKOU UAIKOU 1) apKei N KGAuyn
ETTIAEYPEVWV TTEPIOXWYV TOU (TT.X. YOVidIla TTOU evEXOvVTal OTNV avToxH).

Ta TTTUEAa TT.X. €ival TTAoUCIa 0€ avOpwTTIVA KUTTAPA — Kal GAAN xAwpida —
Kal To WGS, xwpig euttAouTiopd, divel ouvnOwg Tévw atd 99%
aAAnAouxieG OUOANOYEG UE AQUTEG TOU AVOPWTTOU, UE ATTOTEAECUA XOUNAN
euaiobnaia , o€ avtiBean pe TNV aTtoxeuduevn aAAnAouxoTtroinon (tNGS)

3. 'Exoupe 6An TNV KAIVIKG XpAoIKN TTAnpogopia? Mvwpidoupe TNV KAIVIKNA
onuacia Kabe peTAAAAENS A TTOAUPOPPICHOU, WOTE VA TTEPIOPICTOUNE OTNV
TEXVIKA TTI0 EUKOAN O0TOXEUOPEVN aAAnAouxoTToinon ?

4. Méoo e€avtAnTIKA €ival n TTANPOPOPIa TTOU TTAIPVOUNE WOTE VA YNV MaOG
dlapelyel KATI KAIVIKA OnPAvTIKO KAl va Jn XPEIAZETAl va XPNOIUOTTOINCOUUE
Kal GAAEG TTpooEyyioeIg ? AviXvEUOUE TT.X. ETEpoavToxn (Tnv TTapouacia
onAadn uttoAeltépevou TTANBUCUOU) Kal o€ TToI0 TTOC00TO ? MTTopoUuE va
Katapyrnooupe TeAeiwg TNV KaAAiEpyela ? AuTd gival akOun avolkTtd ¢nTAuaTa
KAl aTTO TEXVIKN ATTOWN Kal aT1rd TNV Atroyn TnG TTANPOTNTAG TNGTTANPOYOPIOG.
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Prediction of Susceptibility to First-LineTuberculosis Drugs by

DNA Sequencing
The CRyPTIC Consortium and the 100,000 Genomes Project, NEJM, 2018

We obtained WGS and associated -
phenotypes of resistance or susceptibility to 55
the first-line antituberculosis drugs isoniazid, %
rifampin, ethambutol, and pyrazinamide for
isolates from 16 countries across six
continents.

Mutations associated with drug resistance
and drug susceptibility were identified across
nine genes, and individual phenotypes were
predicted unless mutations of unknown
association were also present.

10,209 isolates were analyzed

Resistance to isoniazid, rifampin,
ethambutol, and pyrazinamide was correctly
predicted with 97.1%, 97.5%, 94.6%, and
91.3% sensitivity, respectively, and
susceptibility to these drugs was correctly
predicted with 99.0%, 98.8%, 93.6%, and
96.8% specificity. Figure 1. Simulated Negative Predictive Values for Individual Drugs

Megative Predictive Value (%)
= % 8 & 8 8 ¥ B

© 0 2 30 40 S e 70 0 % 10
Provalence of Resistance (%)

Predictions of pansusceptibility met WHO and Complete Drug Profiles.
standards for sensitivity & specificity
Public Health Authorities in England, the Netherlands and NY decided to stop
phenotypic DST of isolates predicted to be pansusceptible to 15t line drugs
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To 2018 10 d1EBVEG concortium CRyYPTIC kal To BPETAVIKO TTPOYPAUMA TWV
100.000 genomes, dnuocicuoe Ta OedOUEVA PIAG EKTETAPEVNG avAAUONG, OTN
OTTOIa CUCXETIOAV TO YOVOTUTTO PE TO PAIVOTUTTO Yia TTavw atroé 10.000
oTeAEXN MUKOBAKTNEISIWV. H avaAuon Twv HETOAAGEEWY O€ 9 YEVETIKOUG
TOTTOUG ATAV APKETA yia va TTPoRAEWEl uE UWNAR akpiBela Tnv euaioBnaoia yia
TA TEOOEPQA TTPWTEUOVTA AVTIQUUATIKA @Aappaka. lNpooopoliwvovTag 1a
0edOPEVA TOUG PE DIAPOPETIKEG ETTITITWOEIS AVTOXNG, BPAKAV OTI N apvnTIKN
TIPOYVWOTIKA aia yia Tnv avtoxr oTa QApPaKka auTd, TTapauEVEl TTOAU uywnAn,
QKON Kal av BEWPOOUNE ETTITITWOEIG APKETA HEYAAEG - TTOAU TTEPQ ATTO
QUTEG TTOU OUVAVTWVTAI OTAV TTPpAyuUaTIKOTNTA. NaTi ye Tnv NPV 10xUEl TO
avtioTpo@o atd Tnv PPV: 600 auédvel n etmitrtwon 1600 peiwveral n NPV. Mg
autd Ta oToixeia Kal e To dedopévo OTI N AgloTIoTIa TNG TTPOCEYYIoNG
IKavoTTolEl Ta standards TTou B€T€l o [OY, n M. Bpetavia, n OAAavdia K.a.
OTAPATNOAV TOV QAIVOTUTTIKO EAEYXO HE TNV KOAAIEPYEIQ OTA OTEAEXN TTOU
YEVETIKA KpivovTal WG TTav-euaiodnTa.. To yeveTIKO UAIKO Tou BakiAou yia To
WGS 10U £@apuolouv, atToUOVWVETAI JETA atTd oAlyoruepn (~3 NUEPES)
QVATITUEN TOU O€ Uypr KOANIEPYEIQ.
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What does this mean?

. o " Dr WGS Prediction | Predictive value (%
Phenotypic Susceptibility Testing Rifau'n Senm - ”5 Ry
for Mycobacterium tuberculosis Teoniazd Sangie 985

Pyrazinamide ~ Sensitive >98.5
Ethambutol Sensitive >98.5

Drug | WGS Prediction | Predictive value (%)

Rifampicin  No prediction >97.8
Isoniazid Sensitive >98.5
Pyrazinamide  No prediction >97.8
Ethambutol No prediction >97.8

Key Paoints
Improved performance of WGS allows for reduced phenotypic testing
Predictive value of sensitive prediction is at least 98.5%

70 — 85% of M. tuberculosis isolates will no longer undergo phenotypic
susceptibility testing

Isclates predicted to have resistance to one or more first line agents, or where
WGS information is insufficient to make a prediction, will have phenotypic
testing performed

The choice of drugs tested phenotypically will depend on the pattern of WGS
predictions
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21N M. Bpetavia 1o EBvikG ZuoTtnua Avagopdg yia Ta MukoBakThpidia dev
KAVEI QaIVOTUTTIKO €AEYXO QVTOXNAG YIA TO OTEAEXN OTA OTTOIQ N
aAAnAouxoTtroinon dev evroTidel PETOAAGEEIGC avToxNG oTa 4 KUpla A/, pIag Kai
n TPORBAeYnN yia autd gival akpIBAg yia TouAdxioTov 10 98,5% Twv
TTEPITITWOEWYV. AUTO OTNV TTPAEN onuaivel OTI BEV YIVETAI KAVEVAG QAIVOTUTTIKOG
éAeyxog yia 1o 70-85% Twv oTeAexwv. Kai 6x1 pévo auto: MNa ta uttéAoitra
OTEAEXN O PAIVOTUTTIKOG EAEYXOG YiIVETAI OTOXEUUEVA O€ OUYKEKPIMEVA A/D e
Bdon TNV YEVETIKA €IKOVA.
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Jajou et al. “WGS more accurately predicts susceptibility of
Mycobacterium tuberculosis to first-line drugs than
phenotypic testing”
J. Antimicrob. Chemother 2019 Sep 1;74(9):2605-2616
RESULTS:

In total, 1136 isolates were included, of which 1121 were
routine MTBC isolates from the Netherlands. The
negative predictive value of WGS was 299.3% for all four
first-line antibiotics. The majority of discrepancies for
isoniazid and ethambutol were explained by growth at the
lower concentrations, and for rifampicin by prolonged
incubation in the MGIT, both indicating low-level
resistance.

CONCLUSIONS:

» Applying WGS in a country like the Netherlands, with a
low TB incidence and low prevalence of resistance, can
reduce the need for phenotypic DST for ~90% of isolates
and accurately detect mutations associated with low-level
resistance, often missed in conventional DST.
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MeAETn oTnv OAAavdia Bprike akOun uwnAdTEPN ApPVNTIKA TTPOYVWOTIKH agia
ME TO WGS ouykpivovTag Ta dedopéva OTOXEUPEVNS aAAnAouxoTroinong 9
YEVETIKWV TOTTWV KAl TOU QAIVOTUTTIKOU EAEYXOU avTOXAG TwV 4 Kuplwv A/O.
Kai éx1 yovo auto, Bprkav OTi ol dIapopEG HETAEU TwV PEBODdWYV PTTopoUcav
va a1rodoBouv OTIG OUVOAKESG KAANIEPYEIOG Kal £DEIXVAV AVTOXI O€ XauNAR
OUYKEVTPWON Tou gappakou. MNa ta dedopéva NG OAAavdiag xwpag Pe
XAMNARA ETTITTTWON Kal TNG VOOOU Kal TnG avtoxng ota A/®, ekTiparal o WGS
MTTOPEI va pelwoel Ewg Kal Katd 90% Tnv avAaykn @aIvOTUTTIKOU €AEYXOU.
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Comprehensive Resistance Prediction for
Tuberculosis (CRyPTIC Consortium)

+ Our ultimate goal is to achieve sufficiently accurate genetic
prediction of resistance to most of the anti-tuberculosis drugs, so
that whole genome sequencing replaces culture-based DST for TB.

* The development and validation of a high throughput 14-drug
microtitre plate assay is a crucial component of CRyPTIC as a
means to provide standardised quantitative minimum inhibitory
concentrations (MIC) for drug-susceptibility phenotypes.

* The use of statistical methods to detect associations between robust
and accurate MICs and genetic variants identified from whole
genome sequencing (WGS) data of a large number of isolates will
enable prediction models to accurately identify resistance-conferring
genetic variants and to precisely quantify their contribution to the
degree of drug resistance of an isolate.

*  We will assemble a global and clade-representative WGS collection
to develop and use (i) better WGS assembly methods to identify
more genomic variants with more precision, and (ii) improved
statistical methods, both statistical genetic and machine learning, to
detect associations between genetic variants and both quantitative
and binary DST.
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‘Exoupe OAn TNV TTANpogopia Kal yia 6Aa Ta gdpuaka ? Oxi akoun. MNa autd
Kal YiVETAI Y10 CUVTOVIOUEVN TTPOCTTABEIa O€ DIEBVEG eTTITTESO PECW
OUVEPYOQOIWYV, JIO ATTO AQUTEG gival Kal TO KovoopToloupy CRYPTIC, a@ evog
MEV va UTTAPEOUV agIOTTIOTA TTOCOTIKA OEQOUEVA YIA TIG EAGXIOTEG AVAOTAATIKES
OUYKEVTPWOEIG KABE @apuakou (MICS) Kal a@eTEPOU va YivEl CUOXETIOT TOUG
ME TOUG YOVOTUTTOUG, VIO £va UEYAAO apiBud oTeAEXWV DIOPOPETIKOU YEVETIKOU
background.
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All resistance SNPs are not equal

Using Moxifloxacin as an
Example

Proportion of Patient Population Reaching Therapeutic Targets
for MOX based on MICs predicted by Mtb gyrA mutations
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Mati ekTOG TwV AAAWV, OAEG OI HETAAAAEEIG BeV gival “idIEG” ATTO TRV ATTOWN
TWV QAIVOTUTTIKWY ETTITITWOEWV. lNa TTapddelyua kai o€ 0TI aQopd TNV
0eUTEPNG YEVIAGS KIVOANOVN Moxifloxacin, ol dIa@OopETIKEG JETAANAEEIG OTO
yovidio TnG yupdong A - TTou ouvoEovTal, OTTWGS TTPOAVAPEPBNKE, PE TNV
QAVTOXH OTIG KIVOAOVEG - AUEAVOUV PEV TNV EAAXIOTN QVACTAATIKA OCUYKEVTPWON
0€ OAEG TIG TTEPITITWOEIG OE OXEON ME TO AypIou TUTTOU YOVidlo, 0€ DIAPOPETIKO
OHWGS BaBuo, 6TTwG @aivetal atrd TNV Katavoun Twv MICs. 'ETol évag apiBuog
aoBevwyv PTTopei va eTw@eAnBei atrd 1o appako, Pe augnon Tng docoloyiag
TNG KIVOAGVNG, OTNV TTEPITITWOTN TTAPOUCIiag JETAAAAENG TTOU TTPOCPEPEI
XOUNAOS €TTiTTEd0 AVTOXNG.
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Meehan et al. Whole genome sequencing of Mycobacterium
tuberculosis: current standards and open issues
Nat Rev Microbiol 2019 Sep;17(9):533-545.

54

Emmpdobeta, pe 1o WGS, ptropei va atroKaAUTITOVTAI OTTAVIEG JETAOAAAEEIG,
TTOU eVTOTTICOVTAI O EAAXIOTA OTEAEXN TTAYKOOUIWG. AUTO dnuIoupyEi TNV
QAVAYKN va TTEPACOUNE O€ VEEG TTPOOEYYIOEIG DlEPEUVNONG TNG OXEONG
YOVOTUTTOU- QaIvOTUTTOU. H KAQOIKA TTPOCEYYIoN TTOU aTnpieTal OTO TTO0O
IOXUPI] OTATIOTIKA €ival N CUOXETION £VOG CUYKEKPINEVOU YOVOTUTIOU [E TO
QAIVOTUTTIKO XOPAKTNPIOTIKO UTTOPEI va NV ival EQIKTH OTIG TTEPITITWOEIG
QUTEG, AOYW TNG OTTAVIOTNTAG TWV METOAAGEEWY, Kal va XPEIAZeTal va
OUMPTTANPWOE i} KaI va UTTOKATAOTABEI, PE TTEIPANATA OTOXEUPEVNG
MeETOAAOENYEVEONG KAl AVAAUONG TNG YEVETIKNG £KOPAONG 1] AKOUN KAl PE TNV
avaAuon in silico .. Twv OTEPEOOOPWYV TWV TTPWTEIVWV TTOU £TTNPeAalovTal Kal
TNV TTPORAEYN TWV ETITITWOEWYV OTNV AEITOUPYIKOTNTA TOUG.
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The 2021 WHO catalogue of Mycobacterium tuberculosis complex mutations

associated with drug resistance: A genotypic analysis
TM Walker, et al. The Lancet Microbe (In press)
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Sensitivity and specificity for all drugs. Sensitivity, bars going upwards from 0, specificity bars going
downwards from 100. The colour scheme shows the incremental sensitivity gained, and corresponding
specificity lost, by expanding the catalogue to include first group 1 and then group 2 mutations, in each
case without the use of expert rules, and then adding in the expert rules. With the exception of
borderline rpoB mutations, all mutation subject to an expert rule were graded as group 2. Confidence
intervals are for the total effect of all mutations.
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270 TEAEUTAIO OXETIKO KATAAOyo Tou, o0 [1OY cuoxeTiCel HETAANAEEIS KAl
avTtoxn yia 13 A/® 1mou ocuvTteivovTal yia Tnv Bgpartreia Tng vooou. Ol
METAAAGEEIG KATNYOPIOTTOINBNKAV OE QUTEG JE IOXUPH CUOXETION PE TNV AVTOXN
(KOKKIVO). Z€ QUTEG JE «KTTPOCWPIVA» GUOXETION, dNAASH UE HIKPO akOun
apIBuS OTEAEXWV VIO VA UTTAPEOUV I0XUPA OTATIOTIKA DEQOMUEVA KAl OE QUTEG
TTOU N QUON TNG METAAAAENG eTTETPEWE OTO panel Twv €1IdIKWV va TIG
KATOTALOUV WG EUTTAEKOPEVEG OTNV aVTOX XWPIG ApKETA dedopéva aTrd TEoT
avtoxA¢ (1r.x. frame sifts, premature stop codons) . Na kd6e @&PUAKO N
MTTapa atrd 10 0 Kal TTPOog Ta TTavw deix Vel TNV eualodnaoia Kal auTr] atrd 1o
100 kai TTpog Ta KATW TNV €181IKOTNTA. [N Ta A/D rifampicin, isoniazid,
ethambutol, fluoroquinolones, and streptomycin, n aBpoloTIKA guaicdnoia
givar >80%. ZuvoAikd n €1dIKOTNTA €ival TTAvw atmo 95% yia 6Aa TTANV Twv
ethionamide (91-4%), moxifloxacin (91-6%) and ethambutol (93-3%). Opwg
yla Ta véa papuaka 6TTwg Ta bedaquiline, delamanid, clofazimine, linezolid Ta
oedopéva gival akdun eAAXIOTa AOYw TOU WIKPOU apIOuoU avOeKTIKWYV
OTEAEXWV.

O emKaIpoTroINUEVOG KATAAOYOG QVAPEVETAI HEXPI TO TEAOG TNG XPOVIAG.
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DDNA can be sequenced by threading it through a microscopic pore in a membrane.
B:j‘a;smm.:abymwa,manxnmsnomgmnmmwmhwn . Staphylococcus aureus ao-
S the membrane o the other. . . . .

/ ~ hemolysin: oligomerization of
the toxin monomer forms water-
filled channels.

* @29 DNA polymerase:
synthesis is continual and
involves a strand displacement
mechanism

Pocket-sized, portable device
Sequence outside a lab
Up to 512 nanopore channels
Simple 10-min sample prep
available
Real-time analysis for rapid,
efficient workflows

» Adaptable to direct DNA or RNA
sequencing

» Access to sequencing for $1,000
10-20Gb per 48 hrs
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H 1piTng yevidg TexvoAoyia aAAnAouxoTToinong TTou avaTrTuooEl N ETAIPEIA
Oxford Nanopores, €xel 0TOX0 va PETAPEPEI TNV AAAnAouXoTToinCN OTO TTEdIO
N Tapd TNV KAivn. H yéBodog oTnpileTal o€ aKIvNTOTTOINUEVOUG OE [N
NAEKTPOBIOTTEPATO UTTOOTPWHA VAVOTTOPOUG TToU QTIGXVEI N a-hemolysin
(S1epeuvouvTal kar GAAoI BIOAOYIKAG 1 TEXVNTAG 1 KAl «JEIKTAG» KATOOKEUNG
Topol). Alapopd duvauikou eEaa@alilel oTabepr| por) 1I6VTWV HECW TWV
TTOPWV N oTToIa DIOKOTITETAI, AV TTEPACEI Eva HEYAANO PJOPIO KAl PPALEI
TTaPOdIKA TO TTOPO0. H aAAayr) oTnv TAoN TOU PEUPATOG TTOU KATAYPAPETAI Eival
XOPAKTNPIOTIKA YIa TO NOPIO.

MNa 116 avaykeg NG aAAnAouxoTroinonong EAEYXETAI N TaXUTNTA PE TNV OTTOIA
TEPVA MECA ATTO TO TTOPO TO PJOVOKAWVO POpIo DNA. Autd emiTuyXAveTal Pe
TNV Xpnoiyotroinon Tng DNA TToAuuEPAONG Tou gAayou @29, TTou £XEI Kal
KAaTaAuTIKR 1816TNTa avTioToixn Twv helicases kal ytropei e ouvexrn & otabepd
puBuoé va avoiyel To dikAwvo Popio Tou DNA, emTpETTOVTAG GTOV £vav aTTd
TOUG KAWVOUG va TTepVA e oTaBepd pubuod péoa ato Tov Tépo. H diagopd
Tdong, TTou gival avadAoyn TNG oUOTAONG TWV PACEWY KaTaypd@eTal avd
TPITTAETA KOl £€TO1 ETTITUYXAVETAI N aAAnAouxoTroinon.

Mia Baoikr) aduvapia TnG peEBOdoU gival To peydAo TToo00TO AGBOUG TTOU OPWG
auTd avTioTadpietal atrd 1o «BA6og» TNG aAAnAouxoTToinoNg aAAG Kal
TEXVIKEG BEATILOOEIC TNG iBIAC TNG NEBOSOU.

H etaipeia £xel BEoel oe KUKAo@opia mini ekdOXEG TNG PEBODOU, PE EAAXIOTO
MEYEBOG TTOU CUVOEOUEVEG E POPNTO UTTOAOYIOTH HETAPEPOUV TNV
aAAnouxotroinon oTo 1edio £§w aTrd To EpyACTAPIO.
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In addition to the What's in my pot?

(WIMP) species identification workflow,
Oxford Nanopore has developed a embC | embR [ ethA ethR | fabG1
complete end-to-end analysis pipeline for
AMR profiling of M. tuberculosis samples.
The pipeline is available on the cloud inhA kasA [ katG ndh PNcA

ahpC | atpE eis embA | embB

folC gid gidB ayrA ayrB

based EPIZME platform which offers easy pIC | poB | moC | rpsA | rpsL
access to a number of analysis workflows
for commonly used applications.

rrl ns thyA thyX tiyA

Oxford Nanopore, have successfully completed phase | of a DR-TB NGS
study, involved the development of a rapid end-to-end sequencing workflow
to identify mutations associated with drug-resistance across the TB
genome, directly from clinical samples as part of a research study.

The nanopore targeted sequencing solution succeeded in the Phase |
analytical evaluation by reaching or surpassing the main WHO performance
targets, including genotypic sensitivity (>98%), genotypic specificity (>98%),
limit-of-detection (<1000 cells) failure rates (0%), turnaround time (target
<24 hours, achieved 8 hours) and ability to detect mixed resistance (210%
heteroresistance detection).

H eTaipeia £xel avatrtugel yia end-to end , 6TTwg AéyeTal, EQapPoyn, TTou
KAAUTTTEI ONAAdK OAa Ta oTadia aTrd TO KAIVIKO deiyua JEXP!I TV avagopd Tou
atmroteAéopatog . Eival uéBodog tINGS . Ta yovidla oTOXOI QaivovTal oThV
dlapavela Kai N eTalpeia ava@Epel TTOAU evOappPUVTIKA ATTOTEAECUATA PJETA TNV
oAokAfipwaon NG @don | Twv KAIvIKwy trials. Tooo 6cov agopd TV
evaioBbnaia kal eI8IKATNTA, TO XaunASd 6pio avixveuong ( <1000 BdkiAol oTo
KAIVIKG Ogiyua), TNV TaxuTnTa KAl TNV IKAVOTNTA VA AVIXVEUEI ETEPOAVTOXN
(210% ).

H péBodog eival pia atrd TIg TPEIG TTOU agloAoyouvTal QUuTA TNV OTIYUA aTTd Tov
rnoy
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Eutropiky end to end péBodo yia Tnv diagopodidyvwon 140 dIapopETIKWYV
€I0WV PJUKoBakTNEISiwv Kal Tov EAEyX0 TNG avioxng o€ 15 A/O pdpuaka oTn
TTEPITITWON Tautotroinong MTB, OTTWG £TTioNG KAl YOVOTUTTIKY avdAuon Tou
oTeEAEXOUG e TNV YEBODO spoligotyping — Tnv oTToia Ba doUuE OTNV CUVEXEIQ
- €X€1 avaTtrTugel kal n eTaipeia GenoScreen. H péBodog €xel CE/IVD kai
MTTOPEI va €QAPPOOTEI TOOO O€ KAIVIKG dgiyuaTa 600 Kal KaAAIEpyNUEVA
oTeAEXN. E@apudlel targeted NGS, €xel euaiobnoia >97% OUyKpIVOUEVN PE
mpooéyyion WGS kal emmTpooBeTa YTropei va avixveloel ETEPOAVTOXN O€
uTToTTANBUGC UG TToU BpiokeTal o€ TTOCOOTO 3% TOU OAIKOU.

A fast, deep sequencing-based assay for antibiotic resistance prediction of
Mycobacterium tuberculosis complex + mycobacterial identification and genotyping

An all-in-one assay based on targeted sequencing

PR 0

Highlights

* Prediction of resistance to 15 anti-TB drugs
Easily visualise resistance associated mutations in
(detected) M. tuberculosis complex (MTBC) gene targets,
thanks to our Deeplex web app for automated analysis
and interpretation of the sequencing data

* Genotyping and spoligotyping of MTBC strains.
Get to know the lineage / sublineage and spoligotype
of MTBC strains present in the sample. Detect mixed
infection involving distinct MTBC lineages/sublineages

ion of more than specie:
Identify mycobacteria including most species of clinical
or veterinary relevance: MTBC, M. konsasii, M. abscessus,
M. introcellulare, M. avium complex, and many more.
Detect co-infection/co-colonization with distinct species.
* Tumaround time of less than 48 hours
Save time using DNA from dlinical samples*, prepare
libraries, sequence and analyse results in the Deeplex web
app for a total tumnaround time of less than 48 hours.
* Highly sensitive
Predict >37%** of MTBC resistance profiles detected by
whole genome sequencing, identify heteroresistance
down to 3% subpopulations and work with DNA loads
‘down to 100 genomes.

The resulting PCR products are cleaned-up and libraries are prepared
for sequencing. The obtained sequencing data are then uploaded
10 2 secure web app for automated analysis, results can be viewed
directly from the web app and exported in several formats (Figure 2)

Deeplex® Myc-TB
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agloAoynon atro Tov MNOY.

Kai autA gival uttd
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Use of targeted next-generation sequencing to detect drug-
resistant tuberculosis
WHO, Rapid communication, July 2023

» Targeted NGS was found to be accurate

* Among people with confirmed pulmonary TB pooled Se of = 95% for
rifampicin, isoniazid, moxifloxacin and ethambutol, 94% for
levofloxacin and 88% for pyrazinamide. Sp = 96% for all drugs.

« Among people with RR-TB was accurate for isoniazid, levofloxacin,
moxifloxacin, pyrazinamide and ethambutol (pooled Se = 95%), and
acceptable for bedaquiline (68%), linezolid (69%), clofazimine (70%),
amikacin (87%) and pyrazinamide (90%). Sp was = 95% for all drugs
except streptomycin (75%).

» Targeted next-generation sequencing was found to be cost-effective
depending on context

» Targeted next-generation sequencing was found to be acceptable and
implementable under routine conditions, despite inherent complexity

» The products for which eligible data met the class-based performance
criteria * Deeplex® Myc-TB (GenoScreen): < NanoTB® (Oxford
Nanopore Technologies): « TBseq® (ShengTing Biotech ).
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Ta oAokAnpwuéva cupTTEPATHOTA AUTAG TNG AgIoAOYNoN G avapévovTal oTo
TEAOG TNG XPpoVIAG. EKTOC atrd I 2 ueEBOdOUG TTOU TTpoavapEPBrKav
aglohoyeital kal pia Tpitn tNGS end to end péBodog, TTou oTNPICETAI JEV OTNV
mAaT@opua NG Oxford Nanopore , utropei OuwG eKTOS Tou MTB Kai TG
avToxrg Tou o€ 16 A/®, va dwael TTANPoPOopIES Kal yia TNV TTapoucia 168
NTM kai Tnv avroxr o€ 6 avTiBIOTIKA TToU XPNOIKOTToIouvTal Yia ATUTTa
MUKoBakTnpidia.

‘Eva mrpwTo report Tou MQOY, TTou dnuooieUTnKe To TTEpacpévo [ouAio, divel Tnv
TTANpo@opia 4TI N akpiBeia Twv PEBOBWV gival TTOAU uwnAR yia TTOAAG aTTd Ta
QPAPUAKA, KUPIWG TA TTPWTEVUOVTAI, EVW UTTOAEITTETAI — XOPAKTNPICETAI OUWS WG
aTTOdOEKTH — yIa OpIoHEVA aTTd Ta deUTEPNG YPaUUNAS AD ,TTOU
xpnolyotrolouvtal yia Tnv MDR-TB.
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Na TEAEIWOOUPE AUTO TO HEPOG HE JIA €iIONON «ETTI TOU TTIECTNPIOUY, OTTWGS Ba
Aéyape. Avagépetal o€ HEAETN Tou [Meppavikou Kévtpou MeAETNG AoIpwEewv-
dnuooieuTnke oto Lancet Inf. Dis. oTig 10/11/23 . Apopd avdAuon pye WGS
oteAexwv TB otnv MolapBikn kai TTapoucidlel opiouEVa avnouxnTIKA
oedopéva: a) Tnv diactropd MDR A avBeKTIKOU OTNV PIQAUTTIKIVI OTEAEXOUG HE
METAAAOEN TTOU BEV QVIXVEUETAI ATTO T EUPEWGS XPNOIUOTTOIOUMEVESG HEBGOOUG
Tou Xper MTB/RIF kai Ta line probe assays. B) Tnv emmpdo0eTn TTapoucia o€
uWnAS TToo00TO 0€ aUTA Ta OTEAEXN, OAAG Kal eupuTepa oTa MDR oTeAEXN
oTnNV XWPa auTr], JETAANGEEWV aVTOXAG OTIG KIVOAOVEG OAAG Kal OTNV
bedaquiline. Mou onuaivel 611 yia autd Ta oTeAEXN Ta 2 a1TO TO 4 PAPPAKA TOU
VEOU 6-UNVoU aTro TOU OTOUATOG OXNMUATOG Eival AVATIOTEAEOUATIKA. Y)
UTTAPXEI EVEPYNG OIAOTTOPA TWV OTEAEXWYV AUTWYV OTTWG PAIVETAI KAl ATTO TNV
ONMAvTIKA aug¢non Toug péoa o€ pia 5-etia. H peAétn autr avadeikvuel TO
YEVIKOTEPO {NTNUA, OTI OTO AYWVA POG ME TA VEQ PAPUOKA KOTG TOU JIKpoRiou
TTOU TTPOCTTABEI Va EEQUYEl avaTTTUOOOVTAG AVTOXH , av OEV UTTAPXEI 0aPrG
EPYOOTNPIOKN €IKOVA TNG AVTOXNG — TTOU OTNV TTPOKEIPMEVN TTEPITITWON Ol
TPEXOVTEG DIAYVWOTIKOI aAydpIOuol dev Tnv divouv - KAl JETAPPAON TNG OTO
KATGAANAQ TTPOCAPPOCHEVO BEPATTEUTIKO OX A, TTOAU GUVTOUA Kal Ta VEQ
QApPPOKA Ba KATAOTOUV QVATTOTEAEOHUATIKA Aoyw avAadEIENS Kal ETTEKTACNG

When (new) drugs don’t work: Mozambique faces
alarming multidrug-resistant tuberculosis epidemic
DZIF Nov. 10 2023 Press Release

With one of the highest tuberculosis (TB) incidences (368 cases/100,000 population) in
the African region, Mozambique is particularly affected by the TB epidemic.
Drug-resistant TB is also a major problem, with an estimated 4800 new cases of
multidrug resistant (MDR)/rifampicin-resistant TB in the country by 2021.

It has been found, that over 20% of the MDR Mtb strains in Mozambique already exhibit
fluoroquinolone. Further, bedaquiline resistance is steadily increasing, from 3% in 2016 to
14% in 2021 among the MDR/RR Mtb strains.

The data also indicate a high rate of recent transmission, especially of Mtb strains with
high levels of drug resistance, such as pre-XDR or XDR strains.

Equally worrisome is the spread of Mtb strains with a particular rifampicin resistance
mutation (1491F), which was not detected by Xpert MTB/RIF Ultra and commercially
available line probe assays. A large proportion of the 1491F strains have a further
resistance to bedaquiline, or even combined resistances to bedaquiline and
fluoroquinolone.

the study raises fundamental points regarding the development and introduction of new
anti-TB agents or regimens. In the absence of effective diagnostics and

direct translation of results into clinical decisions and resistance-adapted drug regimens,
there is a high risk of rapid development of resistance, rendering newly developed
medicines ineffective within a short timeframe.

QVOEKTIKWV OE AUTA OTEAEXWV.
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Activity Relative risk value 95% Confidence Interval

Administration 1.0

Microscopy only 14 0.2-10.0
Culture only 2.0 0.2-133
Combined culture and DST* 78 1.7-349
DST only 215 45-102.5

Activity Relative risk value

GeneXpert =1.4

LPA (on specimens) =2.0 Equivalent to culture.
Specimen processing as for
cult DNA extraction
step inactivates AFB.

LPA (on culture) =215
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Auo AGyIa wg TTPOG TIG CUVOAKESG BIoao@QAAEIOG ,0TA EPYACTHPIA TTOU
dlevepyouv e€eTaaelg diayvwong eupatiwong. O1 Tpdoeareg odnyieg Tou
MOY Tovidouv 181aiTEPa TN oTTOUdAIOTNTA TNG OIEEODIKAG EKTINONG KIVOUVOU
ava dladikaaia yia TIG SIAPOPETIKEG EPYAOTNPIOKES BOKINATiES, AaupavovTag
uTTOWN KUPIWG TOV KivOUuvo dnuioupyiag HOAUCUATIKWY aEPOAUMATWY aAAG KOl
TN CUYKEVTPWON TWV BakiAwv o€ KABe dlayvwaTikr dokipaaia (UIKpoIako
@opTio). 'ETO1 av Bewpriooupe wg 1 ToV OXETIKO KivOUVo TOU dI0IKNTIKOU
TIPOCWTTIKOU, TTOU KAVOVIKA OEV EUTTAEKETAI OE EPYAOTNPIOKES TTPAKTIKEG,
QAQUTOG augavel wg Kal 21,5 QopES yia TO TTPOCWTTIKO TTOU EKTEAEI TA
QAIVOTUTTIKA TEOT. Z€ OTI aPOPa OE TA JOPIOKA TECT, O OXETIKOG KivOUVOG HEXPI
TNV adpavoTroinon Tou BaKiAou yia TNV ATTONOVWOT) TOU YEVETIKOU UAIKOU,
gival avaAoyog Tou BakTnpiakoU QopTiou TToU XEIPICOUaOoTE KABE Qopd Kal dev
dlapoPOTIOIEITAI ATTO AAAEG EPYAOCTNPIOKES EPYATIEG AVAAOYOU QOPTIOU.
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Nivakag A. Ivotdceg tou NOY ya nig katdAAnheg efetdoel; ota Swadopenka enineda tou
Buctdou epyactnpiwv yia t Sudyvwon tng pupatiwong

Eninzéo AppobioTnTeg DlayvwoTike sEETdaEig
epyaatnpiou

Maltkég b¢ EAeyyos, (screening)  Mikpoakénnan (ofedviogn ypuwon Z-N
Avetipeon (case finding) i LED)
Napanoyn (referral)
Oepaneia (treatment)
Avedipeon Mukpoaxérnan +oteper) kaAhépyeun
vopapyaré  Ocpancin +LPA g€ puxpookonud Berid mroeha
Napaxchotlnen (follow up)

Kevipucd Avedpeon kpoLoHATWY Mukpoaxbnnan + kaépyeia (kat
(avadopéc) Bepancia uypr) + LPA ae Betikéq kalhiépyeieg
NapakohoBnan Kt UkpoaKomKd: Betukd mrieAa +
Emripnon baw. Eheyxos evmoBnoiac ota
Avdmuun ket rapoyf jeBoBbwy avadopds kal  MpwtedovTa + Beutepetovia
npoTiRWY avaupaTi + Tayeia Tear
Enifhegn Surrdou rautonoinen

LED: light-emitting diode, LPA: Line Probe Assay
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O NOY ouoTtAvel TNV opydvwon TnG d1IAyvwong TG QuuaTiwaong atrd dikTuo epyaaTnpiwy atmd
TNV TTEPIPEPEIN PEXPI TO KEVTPIKO ETTITTESO OTTOU Eival TO EPYACTAPIO AVAPOPAG HE TIG
QAVTIOTOIXEG KAIJOKOUUEVEG aPUOBIOTATES KAl EQAPUOYA TWV dIAyVWOTIKWY £¢eTagewv Ol
e€eT@OEIC UPNAGTEPOU KIVOUVOU, OTTWG BAETTOUE CUYKEVTPWVOVTAI OTTO TO EVOIANEDO ETTITTEO0
Kal TTévw Kal KUPiwg 0TO EPYACTAPIO ava@opdg Kal TTPETTEN IBaVIKA va dievepyouvTal o€
EQPYOACTHPIA TTOU TTAPEXOUV TIG ATTAPAITNTEG OOWPEG VIO TOV AOQAAN XEIPIOUO KAAAIEPYNUATWY
BakiAou TnNg QuuaTtiwong. EpyacTthpia emmédou Biao@dAegiag 3 IKavoTTolIoUv OAEG TIG
ATTAITACEIG, OUWG OTIG TTEPITITWOEIG EPYOCTNPIWY KOTWTEPOU £TTITTESOU TTX. BloagdAciag
emmédou 2, 6Tav dev gival duvarr n OOUIKA UETATPOTTH TOUg O¢€ eMITTEdOU BioaopaAsiag 3,
TTApEXETAI N EVAAAQKTIKF) AUCN TNG £pyaadiag he TNV XpAON TTPAKTIKWY Kal dIadIKATIWV
emTédou Bioao@dAciag 3. Autd onpaivel TTpakTikEG BSL-2 kar emirpdobeta: 1) TTepiopiouévn
mpdoRaacn, 2) dievépyela OAwV Twv epyaciwyv ae BaAauo BioAoyikAg ac@aAeiag, 3) TTpdobeTa
peTpa Atouikng MNpooTaagiag (1I81aiTepa avaTrveuaTiKNG) Kai 4) atroAUuavon 6Awv Twv
ammoBAATWY TTPIV TNV TEAIKA 81d0£0N TOug (AUTOKAUCTO GTO XWPO £PYATiag).
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The major risk of TB infection in the laboratory is associated with inhalation
of aerosols generated by laboratory processes. Minimising their production
is the most effective means of staying safe.

1 Primary
Safe working practices to minimize spills and creation of infectious aerosols
Equipment that is “fit for purpose’, correctly used and maintained
2 Secondary
Infrastructure and layout to support the primary activities
3 Tertiary
Buildings to contain the laboratory and its activities

The combination of all three is required to handle TB bacilli safely.
However, safe working practice is essential.
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H poAuvon Tou TTPOCWTTIKOU PTTOPE va TTIPOKANBET KUpPiwg PE TNV EI0TTVON
MOAUOUEVWY agpPOOTaYOVIDIWVY TTOU dNIoupyouvTal o€ dIa@opd oTAdIA TWV
EPYAOTNPIOKWY QOKINACIWY OTTWG TT.X. QUYOKEVTPICEIG, TTITTETAPIoUATA,
avadeuaoelg, Béppavon deiyudtwy K.A.TT. H TTpooTacia TTpoUTroBETel TOV
OuUVOUAO NG TWV CWOTWV TTPOKTIKWY OOUAEIAG, UE TV XPNON TwV KATAAANAWY
MEOWV KAl OTIG CWOTA OXEOIAOMEVEG UTTOOOUEG WOTE VA EAAXICTOTIOIEITAI N
dnuioupyia agpo-oTayovidiwv A AAAwV TTNywv poAuvong kai étav autd
dnMIoupyouvTal va TTEPIOPICOVTAl OE TTPOCTATEUHUEVO XWPO OTTWG TT.X. Ol
KAMTTIVEG BIOAOYIKAG QOQAAEIOG KAl VA ETTAYOVTAI EKTOG TOU XWPOU EPYOTiag
MEOW KATEUBUVOUEVNG PONG aEPa Kal JECW QIATPWYV TTPOG To TTEPIBAAAOV. Kal
QUOIKA o€ TTIBavh £TTOQr YE TOV EPYACOUEVO, AUTOG Va €ival TIPOOTATEUUEVOG
ME TNV XpNOoIPoTToinon TwV KATAAANAWY ATOPIKWY PETPWYV TTpooTaCiag (TT.X.
pMaokeg FFP3)
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TE Partnershis

Estimate of maximum workload by test procedure that can be performed by
one competent technician

Maximum number of tests/technician®

Test procedure Day Week Month Year?
AFB light microscopy 25 125 500 5,750
AFB fluorescence microscopy 50 250 1,000 11,500
Culture (liquid/solid) specimen processing 40 200 800 9,200
DST (liquid) 20 100 400 4,600
DST (solid) 20 100 400 4,600
Xpert (4-module) 16 80 320 3,680
LPA - First line (manual) 24 120 480 5,520

Personal protective equipment provides a physical barrier to minimise the risk
of exposure to aerosols, splashes and accidental inoculation. PPE must be worn
at all times within the laboratory.
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Agev Ba eTTeKTABOUPE TTEPETAIPW OTA PETPA BIOAOYIKAG ACQAAEIOG TTOU OTTO
MOVa TOUG atToTEAOUV éva EEXWPIOTO KEPAAalo. Mia HOvo TTAPANETPOG TTOU eV
TIPETTEI va CEXVIETAI, IDIAITEPA OTIG VEEG EPYACIOKEG OUVONRKEG TTOU
SIaPOPPWVEI TO TPITITUXO: «AIlydTEPOI AvBpWTTOI, YIa TTIO TTOAU OOUAEIA Kal O€
OUVONAKEG EPYATIOKNG avao@AAElag». To va Tnpeital e eUAABEIO — EKTOG
QUOIKA TWV PETPWYV TTPOCTACIAG- KAl O NUEPNOTIOG YOPTOG DOUAEIQG, TTOU EXEI
EKTIUNOEI OTI uTTOPET VA QEPEI O€ TTEPAG Evag epyalouevog, ival TTpoUTTdé0eon
Ox!I u6Vo yia TNV TTOI0TNTA TNG DOUAEIAG, To va atro@uyoupe dnAadr 1o AdBog
TTOU UTTOPEI Va un eMITPEWEI TNV £ykaipn didyvwon 1 avTiBeTa va odnynoel o€
axpeiaoTeG TTOAUUNVEG Kal ETTIBAPUVTIKES BepaTTEieg, aAAG Kal yia va
aTroTpaTrEi T0 AdB0og TTou Ba BAAEI o€ Kivduvo Tnv uyeia Tou pyalduevou



