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loovial{ion (INH)

= AVAKEL OTA TIPWTEVOVTA AVTLPU LATIKA PAPUOKAL
= YuvBeTIko pappoko (Vdpalivn TOU LOOVLKOTIVIKOU 0€€0C)

" Mnxaviopog 6paonc: avaotoAn tng BloolvOeonc TwV LUKOALKWY
0EEWV, CNMUOVTIKWY CUCTATLKWY TOU TOLYWHOTOC TWV
LukoBaktnpLdiwv

" BaKTNPLOKTOVOC Spaon EVAVTL TOXEWC TIOAAATIAQCLOL{OUEVWV
HukoBaktnpldiwv

= 5 mg/kg/nu (max 300 mg)

Hydrazide
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YriormAnBuopot TB BakiMwv Kat n 6paoTikOTnTo TWV
QVTLHUUOATIKWY POPLAKWV

Dr. Denis Mitchison
(6 September 1919 — 2 July 2018)
. <

H mupalvapuidn (PZA) sival Spaotiky Hovo otov UTIOTANBUOUO pe Bpadu petaBoAlopd kat dev Ba mpemel va uttoAoyiletal
oav pappako npootaciog yia tn RIF aAAa kat tnv INH

D. A Mitchison, Basic mechanisms of chemotherapy. Chest. 1979Suppl) 77181.



QDuoikeg petaAAagelc ota avitpupotika pappaka
Mot xopnyoupue cuvduaopévn Bepaneia

AplOOG BakiAAwv rou amnattovvtal yia thv epdavion
OTEAEXOUG UE METAAAOEN o€ SLOPOPETIKA AVTLHUHUATIKA

Ektipwpevol Baktnplakoi mAnbuopoi o dtadpopetikég
bupatikég BAABeG

lsoviadisn 1 X 10°- 10° fakthrot Gupatiwon pe BTk pkpookorkr 107 - 10° BdkiAAot
Pubaprtkivn 1 X 107- 108 BakiAAoL FnnAawwdng pupativon 107 - 10° BdkiAAot
ZTPEMTOMUKIVN 1 X 105- 106 BakuAAot A OApartTa 10%- 107 BéakiAot
EOappBoutoAn 1 X 105- 106 Bakw\Aot OZisa 104 - 106 BdakiAAot
NMupalvapidn 1 X 102- 104 BaxiAAot NAepdadsvonadela 104 - 106 BakiAAoL
®OoplokivoAovn 1 X 10°- 105 BakiwAAot Qupartiwon veppou 107 - 10° BakwAAot
AA\a pappoka 1 X 103- 106 BakiAAot E€wnvevpovikn pupatiwon 104 - 106 BakiwAAol
INH + RIF 1X1013

International Union Against
Tuberculosis and Lung Disease

INH + RIF+ EMB 1 X 10%°

Guidelines for Clinical and 2013

Operational Management of
Drug-Resistant Tuberculosis



Naykoopa ertirttwon INH non-MDR  avBektikric Qupatiwong

8.0% - 20.4%
|60%-79%
Metafl Tou cUVOAOU TwV TtEPLOTATIKWY TB: —_—
e [Maykoopiwe: 9.5% cuudwva Le oToleia TnG~ |

WHO (1994-2017)

2.0%-3.9%

0.0%-1.9%

57
No data

* otnv npwnv 2ofletkn Evwon =>16.1%
OTOV UTTOAOUTO TIALYKOOULO TIANBUGOUO =>7.5%
(1994-2009)

e Yemabla: 12% (120.000 vea mepLOTATIKA
eTnolwg) kuplwe Eupwrn, NotloavatoAkn Acia

Stagg HR, et al Int J Tuberc Lung Dis 2017;21(2):129-1389.
World Health Organization. Global Tuberculosis Report 2014.
Courtney M, et al Pediatrics Volume 136, number 1, July 2015



Aebopéva otnv EAAada ;E;

1995-2017

* Avtoxn o€ H: 6,8% otouc EAAnvec, 10,3% otouc aAAodamnoug
* Avtoxn o€ R: 2,9%otouc EAAnveg, 5,5% otouc aAAodarou¢
 MDR-TB: 2,3% otouc EAAnvVeC, 4,8% otouc aAAodarmouc

Data from the Microbiology Department National Reference
Laboratory for Mycobacteria , Sotiria Chest Hospital, Athens



Qupatiwon pe avroxn otnv INH

2xeTl(ETOL E....
» Auénuévo kivouvo amotuyiog Oepareiac kot UTTOTPOMHG VOOOU

Menzies D, et alPLoS Med. 2009,;6(9):e1000146

»Avgnuevn Bvntétnta acBevwv pe Qupatiwdn pnviyyitda (anwleta dpactikotnrag INH
TLOU OLEPYETAL TOV ALUATOEYKEDOAALKO cbpavp.&

Vinnard C, et al BMJ. 2010;341:c4451

» Avaykouotnta AyPng 1o to§ikwv, HaKponpoOeouwy BepaneuTikwy oxnpatwyv vypniov
KOOTOUG

World Health Organization. Treatment of tuberculosis: guidelines. 4th edn. 2009

»Y{PnAatepo kivbuvo e€€Aénc o MDR-TB



MTB avBektiko otnv loovialldn

Search

TB Drug Resgistance

Mutation Database

Home AMI EMB ETH FLQ PAS PZA RIF SM

ISONIAZID [INH]

Select gene(s) associated with drug resistance by clicking on the genome or from the list below:

e Rv0129c (fbpC
s R e 22 KOTOYEYPOUMUEVEC TILOAVEC LETAANAEELC
e Rv0342 (iniA)

R ma  JUOXETION OQvApEca o€ MeTAANagn, dalvotumo
— avtoxng kat Bepameutikn ekfaon
o, e Juyvotnta petaldafewv petatu twv non-MDR INH

® Rv1809c (furA)

+ Riz2a2 (el QVOEKTLKWV OTEAEXWV:

e Rv2243 (fabD)

* Rez245 (kas) » oto yoviblo katG S315T: 79%

* Rv2247 (accD6)

Py » oto yovidlo inh A: 6-43%

e Rv2846¢ (ef]

R o > kot ota 2 yovidia: 10%
® Rv3566¢ (nhoA)
e Rv3795 (embB)




MopLakoc EAeyxoc evaocOnoiag
Toxela SLayvwon avOeKTIKOTNTOC

1. Line-probe assays(LPAs) aviyvevel TB kat avOektikotnta INH-RIF og apvntika
Kol BeTika mtueAa kot o€ Betikn KaAAlEpyela (GenoTypeMTBDRplus version 2)

2. Xpert MTB/Rif aviyvevel TB kau avOektikotntoa RIF o€ < 2 wpec

[po¢ to mapov o aLvoturtlko¢ EAsyyoc ota HRZE sxst ueyadAutepn aélomiotia

www.who.int/tb/features_archive/policy_statements.pdf



[t XpNOUULOTIOLOUE LOPLOKEC TEXVLKEC

* J€ (+) LLKPOOKOTILKN:
* O€TIKN popLoK) mmp cTiBePaiwon OTL IPOKELTAL yLa TB

* AUO OPVNTLKEC LOPLAKEG 0 SladopeTIKA delypata

v AntiBavn n TB, mBavo dturo (NTM)

v’ Atakortr) Oepareiag, EKTOC KL oV UTIAPXEL LOXUPN
vrtoy ia

v Aev armatteital anopdvwon
v’ Aev amnatteitot EAeyxoc enodwv



Avixveuvon avtoxnc- DST ("Gold standard™ peBoboc)

Table 1. mmnmmﬁnn&m}or first-line medicines recommended

for the treatment of drug-susceptible TB.

Rifampici

in RIF

Isoniazid®

Ethambutol®

EMB

Pyrazinamide® PZA

Table 2: Clinical interpre

Isoniazid

FLLPA is the only

recommended rapid ;

test for the detecﬂon of
mutations in the inhA
and kaiG genes.
FLLPA hos a sensifivity
of 85% for isoniazid
resistance detecfion
relotwe to MGIT DST.

ificity is high.

lly, perform for
o|| bacteriologically
confirmed TB cases.

Glﬁecleonconh-lions(pglml)‘ormbymoaum

OL LPA é&v avtikaBiotouv Tto
dovotumiko DST

roducible
when fesfin
the CC in all
media.

defected |and in the absence of ony kalG
mutations), increasing the dose of isoniazid

is ||ke|y fo be effective; thus, additional

isoniozid fo a maximum dose of up fo
15mg/kg per day can be considered
T%/ RIF and line probe assays {LPA|
are eferred to guide patient selection for
RZEfx re imen. Rifampicin resistance

shoulc} be exc| before staring the HR-
TB regimen and FQ resistance shou|d be

excluded as soon as possible

Technical

for drug susceptibility

manual

testing of medicines

used in the treatment

of tuberculosis

World Health

Organization
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AvBekTIKOTNTO

INH RIF, PZA, EMB 6-9 unvec 2€ EKTETAMEVN
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KAWLKA epitwon 2

* Avbpac 41 etwv
e EAANVLKNC KOTOyWYNG
* EAcUBEpPO ATOLLKO AVOAUVNOTLKO

 MMoAvornAalwong MVEUOVLKN
duvpatiwon




Aovikn Qwpaka




e ApEON MLKPOOKOTILKN €€€Taon (+++)
* Moplakoc €\eyyoc => EvaloBnoio o INH/RIF
* Evapén HREZ

e 3to 6ipnvo éwakomn Z kat cuvéExion HRE ev avapovi
DST

Nocoxousio: LOTHPLA
laxpé:

Ap®.Tipwry Epraompiow: 7323/18 (BS63)

MOPIAKOX EAETXOX EYAIROHEIAY EE PIOAMITIKINH & IZONIAZIAH
AMELZQN AEITMATON I'IA M. tuberculosis

AEN ANIXNEYOHKE METAAAASH [OY ENEXETAI ITHN ANANTYSH ANTOXHE M]
PI®AMITIKINH
|.

J ANIXNEYOHKE METAAAASH [OY ENEXETAI ITHN ANAITTYEH ANTOXHE TTHN
IEONIAZIAH

L



2 Y5 UNVEC LETA TNV vapén TNC aywync...




YAIKO MPOX EZETASH :
AMOTEAEIMA KAAAIEPIEIAL: OETIKH 50-100 AMOIKIEZ M.tuberculosis
complex

DST...

= Avtoxn otnv INH 0,2

= Atakortr) INH

= Tpormornoinon Bepaneutikoy e e e

OXNHOTOG

= RIF/EMB/PZA/LEVOFLOXACIN






KAwLKN mepimtwon 3

" [uvaika 28 Twv
= Kataywyn amno tnv MoAdoBia
" EA€UOEPO ATOULKO QVOLVNOTLKO

= ApdotepOTAEUPN KOLAOTLKN
TIVEUOVLKN PupaTiwon

= Apeon HLKpooKoTilkn e€€taon: (-)

= MopLakoc eEAeyyoc => EvaoBnoia
otnv RIF

= Avtoxn otnv INH (petaAAaén oto O AMELQN ARITMATAN Fox o AIKINH & [EONIAZIAR
yoviblo katG ) |

;
AEN ANIXNEYOHKE METAAAAEH 1NOY ENEXETAI LTHN ANA

NTYEH NT THN |
PIOAMINIKINH ANTOXHE LITH! \
|

. | ANIXNEYOHKY METAAAAZH LTO FONIAIO KafG (AWT1)
u H R EZ / Levofl oxacin ' [IGANH ANTOXH LTHN IZONIAZIAH

= 310 6lpnvo dlakomn Z



DST o€ 2 %2 unvec FE—

YAIKO NPOX ESETAIH :

ANOTEAEIMA KAAAIEPTEIAL: OETIKH 100-200 ANOIKIEE M.tuberculosis
ALDOTEAEEMATA TYMABATIKHE EYAILOHTIAL LE LI AP EYAIZO
~a8l_[2018
DAPMAKA pg/dl ANIOTEAEEMA
* EvaoOnoia otnv INH SM 10 EVAIZOHTO
| FYAIEOHTO
, . %{o EYAILONTO
= Atakomny PZA/Levofloxacin kot ENiB 40 EVAIZONTO
RIF 20,0 EVAIZOHTO
’ ' ’ RIF 40,0 YA
ouveylon pe HRE ewg oAokAnpwon PZA IO NGIT =
32
Bepaneiog Qosint o




4 LNVEC LETA TNV EVOPEN aAywWYNC
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ONOM/MO: EXZAN IAANI OYAO: TTAIAI

HAIKIA: : HM/NIA ATTIOEZTOAHZ: 28/10/2012

TMHMA: A-XEIPOYPI'IKH I[TAPAITEAQN TATPOZ

XEIPOYPI'IKO-BIOIITIKO YAIKO: TMHMA MOP®QOMATOZE AE. TPAXHAIKHYE XQPAY i

Khuvikég IIAnpooopisg:

MOoKpOGKOTLKE:
Iaped@bncav Tpie aKavVOVIGTOL GYNUOTOS WOMTMOAN 1GTOTELAY IO ueyaAvtepng Sapérpov 1,8 ex,,

1,5 ex. ko 1 ex.
Eyxheictnke 6ho 10 VAKO ce KOPoUG TapaPivg (X5).

i
:
!
!

MiKpOGKOTLKA:
MikpOoGKOTIKA TPOKELTAL Y10 WOAMMMST) 10TOTEPAYIQ PE TOPOVGIN APKETOV EMENMOEBDOV KOKKIOUATOV,

-

10, OToia, KaTd BEGEIC TEPIKAEIOVY KAl YLYOVTOKUTIAPG Tomov Langhans. Apketd amd Ta KOKKIOUATO
TaPOVGIALOVY KEVIPIKT] TUPOEWT VEKPWOT.
Eywe 1oto)iikog ELeyxog yio pokoPaxtnpitio. pe m yphon Ziehl Neelsen, o omoiog anéPn apviikos.
To opPOAOYIKE XOPAKTNPICTIKG EIVOL GUVIYOPNTIKG KOKKIOUATOS0UG VOGO ,T0 mOaVOTEPO :
pupaTiddovg crriohoyiag av Kot Sev KaTésT Suvarh N emPefaioon pe v xpdon Ziehl Neelsen. i
Kpivetal amopoitntn 1 CUVEKTIUNO LE TO, AOTLG, KMVIKOEPYACTNPLOKE EVPTHOTA 1O TV AVIUETWMIOT
Ton acBsvolc "
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Apr0. Mpor. Epyacmpiov: 7344/15 (N461)

MOPIAKOE EAEIXOE EYAIZOHEIAZ ETEAEXQN M. tuberculosis
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OAikr} XoAepuBpivn 0,3-1,2  mg/dl 0,43
Apcorn XoAepuBpivn 0,0-04 ‘mg/dl 0,11 0
Eppeon XoAepuBpivn ~ 0,1-10  mg/d| 0,32 042
SGOT (AST) 5-37 un 1850 i
SGPT (ALT) 5-35 un 31.0
y-GT 6-38  UA
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Oeparmneila o€ OTEAEXOC LE avTtoXn otnv loovialidn

» RIF- EMB- PZA- LEVOFLOXACIN ywa
TOUAQXLOTOV 6 MAVEG

» Aev cuviotatal N TPOoOnKnN OTPEMTOUUKIVNG i dAAOU
EVECLLLOU TIOpAyovTaL

» ZUVIOTATOL EAEYXOC gvaloOnoioc oTIC KLVOAOVEC OoTNnV apxn TnC Beparmeiog

WHO/CDS/TB/2018.7



Mote aviedeikvutal n xyopnynon AeBodpAoéaoivnc;

* H avtoxn otnv RIF dev €xel amokAelotel

* [Vwotn n urnomtn avioxn otnv AeBodAoacivn

* [vwotn aAAepyia otnv AeBodAofaoivn

* Mapataon N avénuevoc kivouvoc yia napatacn QT
e Kbnon-OnAaopoc (oxt armoAutn avtevoelén)

2TNV mepintwon pn xopnynong LVX xopnyeitat evaANOKTLKA

TouAdylotov 6 unvec REZ

*H yopnynon eveotpou nopayovta 6V cuvioTaTal

WHO/CDS/TB/2018.7



KivoAovec

* H mpooBnkn FQN oto Beparmeutiko oxnuo oxetileTal Ye:
* YYnAotepa mocoota Bepareiac ((97.6% vs 92.8%)
 Meilwon apBuov Bavatwv acBevwv pe INH avBektikn TB
* Meilwon nBavotNtwv e€€ALENc o MDR-TB

* H AefodAodacivn ocuvioTatol wWe TpwTn EMAOYN OVOUECA OTLC
KWWOAOVEC otnVv avtipetwriion tng INH avBektiknc TB
O ALYOTEPEC TTOPEVEPYELEC CUYKPLTIKA UE TNV poéldbAofaoivn
o Exel peAetnBel meplocotepo otnv avtipetwriion tnc INH avBektikng TB
o Agv aAAnAemidpa pe tnv RIF koL Ta avilpeTpoLkd Gpappako Omwe n
noélpAoaoivn

Ramachandran G et al, The Indian journal of medical research. 2012;136(6):979
University of Liverpool. HIV drug interaction checker [Updated December 2017]



Avixveuon avtoxnc mpo evapénc Beparmneiog

* Apeon evapén REZ- LEVOFLOXACIN (LVX) yio touAdaylotov 6 PNVEC
* |6oviKA vaL UTTOPXEL EvalocOnoia oTLC KIVOAOVEC

(mapataon Bepameiac oe aocBevelc pe eKTeETAPEVN omnAowdn vOoo N
KaBuoTtEpnon otnv apvntikomoinon Apeowv/KaAALEPYELWV)

* Emi woyvpnc kAwiknc uvmowioc (mx otevn enadpn aoBsvy pe INH-
avOektikn TB), Tote mpocBnkn Kat H oto mapamavw BepamevTiko oxnuo
(HREZ-LVX)

o Edooov DST (-) ywa avroxn otnv H tote duakomn LVX kal cuvexLon tou
oxnuatoc 2HREZ/4HR



Avixveuon avtoxnc Heta tnv evapénc Oeparmeiag(l)

Emtedn:
* Agv €ylve EAEYXOC aVTOXNC OTNV apxn tnc Beparelag

* avamtuénc oavtoxnc katd Ttnv Olapkela AnYnc tou OBeparmeutikou
oxnuatoc (tatpoyevnc,ataktn AnPn Beparneiog)

Antapattntn n dtevepyela (N emavaindn) popLakou
e\eyyxou svatocOnotlac o RIF
(Xpert MTB/RIF - Line probe assays)



Avixveuon avtoxng Heta tnv evapénc Oeparmeiag(!l)

»Ent evoawoBnoitac otnv R => REZ- LEVOFLOXACIN (LVX) vy
TOUAQXLOTOV 6 MNVEC

(mapataon Beparmneiac oe aobeveic pe ektetapevn onnAatwdn vooo n
KaBuoTEPNON oTNV ApPVNTIKOTIOLNON AUECWV/KAAALEPYELWV)

» Entt avtoxnc otnv R => Oepaneia yio. MDR-TB



[MpooBnkn toovialldng

e Xwplic EéekaBapo mAeovektnua n tpocOnkn INH oto Bepameutiko oxnua

e Ertit petaAlaénc oto yovidlo inhA ota INH avBektikd oteAexn (xwpic
uetaAaén oto katG) n xopnynon INH os vnAn 6oon (10-15mg/kg/day)
glval amoTteAeoHATIKA in vitro

* Mepaltépw Epeuva amatteitol

Mupalvapuidn

e Xopniynon yia Alyotepo amo 3 HnveC oxeT(eTOL LE XOUNAOTEPQ TTOCOOTA
BepamevuTIKNG EMLTUXLOC, ELOLIKOTEPA ETL ATTOVUCLOC KLVOAOVNC

Guyatt GH et al, BMJ: British Medical Journal .2008,336(7652):1049



MpoAnyn avtoxng otnv INH
* Moplakec pebodol yla avelpeon HeTtaAddéewv mouv suBuvovtal yla
avOektikotnta o€ H,R

e Atakortr) tupalivapuidéng oto dipnvo kat €6apfoutoAng peta tn AnYn
gvalobnoloc ota avilpupoTLKA

°Xe un vmnapén evawoBnolac oOlatnpouvpe tnv eBopBoutoAn oto
Bepamevtiko oxnuo (WHO 2017)

* H PZA bev mpooTtateVeL Ao avamuén ovtoxnc
* [lpoooyxn otnv xopnynon tng nuptdoéivnc-B6
* ‘EAeyxoc dlaomiopac TG vOoou

* OEPATEVTLKA ETTMES O HOPUAKWV



Xpert XDR

. Avtoxn o€ INH, FQ’s, apitvoyAuKooideg

Table 3. Sensitivity and Specificity of the Investigational Assay, with DNA Sequencing as the Reference Standard, in the Main Analysis
Population for Drug-Susceptibility Testing.®

Investigational-Assay Result + DNA
Drug Sequencing Resulty Sensitivity Specificity

M+M  M=NM NM:M NM:+NM

no. of specimens no. ftotal no. % (95% CJ) no./total no. %96 (95% CJ)

Isoniazidi 151 o 3 149 1517154 98.1 (94.4-99.6) 149/149 100.0 (97.6—-100.0]
Fluoroquinolones§ 91 0 4 208 91/95 95.8 (89.6-98.8) 208/208 100.0 (98.2-100.0
Kanamycin9 38 1 3 256 38741 92.7 (80.1-98.5) 256257 99.6 (97.9-100.0]
Amikacin9 30 0 1 267 30/31 96.8 (83.3-99.9) 267267 100.0 {98.6-100.0

* There are no known silent mutations that occur within the gene regions tested by the investigational assay for resistance. In the study, no
silent mutations in these regions were detected either by the investigational assay or by sequencing.

T The numbers of specimens with each combination of results for the investigational assay and DNA sequencing are shown. M+M indicates
specimens found to have a mutation by both methods, M+NM specimens found by the investigationa! assay to have a mutation and found
by DNA sequencing to have no mutation, NM+M specimens found by the investigational assay to have no mutation and found by DNA
sequencing to have a mutation, and NM+NM specimens found by both methods to have no mutation.

i One specimen was excluded because of an indeterminate investigational-assay result for katG (also found indeterminate for katG by se-
quencing}.

1 Oﬂoxaci?'l and moxifloxacin are grouped as fluoroquinolones, since gyrA and gyrB mutations confer resistance to both drugs. One specimen
was excluded because of an indeterminate investigational-assay result for gyrA (no gyrA or gyrB mutation was detected by sequencing).

q Six specimens were excluded because of an indeterminate investigational-assay result for rrs (five with no ns mutation found by sequencing
and one with an rrs mutation found by sequencing).

Evaluation of a Rapid Molecular Drug Susceptibility Test for Tuberculosis, 2017, Chakravorty et al



H EAANVIKN TtpayLoTLkoTnTo
TOPAYOVTEC TTIOU 0ONyouV otnV e€anmAwon tng pupatiwonc
Kal tblaitepa TNC avOeKTIKAC

* n un umtapén duvatotnrag taxeiog dtayvwotikng pebodou
(XpertTB/RIF kot MTBDRsl) moveAAad Ik

e amoucia ¢alvoTuTiLKoU eAEYXOU TtaveAAadLKA

* OUXVOTOTEC Kol OAEOPLEC AP eLc oTal dapUoKaL

e amapadekteC ouvOnkes voonAeiag

e amouacia POYPAUUATWY YLOL TN CUUHOPpIWON TwV acBevwy

* uN KATAAANAN Latpkn ekmaidevon

* AQVUTIOPKTOC EAEYXOC OTNV L0000 TWV LETAVAOTWV

e 1A ocuvdeon tng nAektp.cuvtayoypadnong He tTnv SnAwon Twv
acBevwv

* dlayxpovika, avumapktn KUBepvntikn BouAnon Kot xypnuatodotnon
£0VIKOU TTPOYPAUUOTOC KOTA TNC PupaTiwonc
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If Yodgare Rundown or have a Cough get a Nedical £
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