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*Tuberculosis (TB) is a disease caused by bacteria called Mycobacterium
tuberculosis Usually attack the lungs, but TB can attack any part of the body

*TB is spread through the air from one person to another. The bacteria are put into
the air when a person with TB disease of the lungs or throat coughs, sneezes,
speaks, or sings. People nearby may breathe in these bacteria and become
infected.

*Not everyone infected with TB bacteria becomes sick. People infected, but not
sick, have what is called |atent TB infection.

*But some people with latent TB infection go on to get TB disease.

«If not treated properly, TB disease can be fatal

O aimioAoyikdg TTapdyovtag NG uuaTiwong gival To MukoBakTrpIo TNG
Qupuatiwong (MTB) 1} BdkiAog Tou Koch. O BdkiAog peTadideTal ammd avOpwTro
o€ QvOPWTTO AEPOYEVWIG, ME TO MOAUCHEVA OTAYOVIdIA TTOU DIOCTTIEIPOUV Ol
Q0BEVEIG UE TNV TTVEUPOVIKA HOP®r TG vOOOU, N OTToia €ival Kal n ouXvoTepn
(~80% Twyv TTEPIOTATIKWYV). Aiyol BAKIAOI BEWPNTIKA €ival APKETOI, OUWG OTNV
TTPALN XPEIAleTal TTOPATETAPEVN ETTAPH KAl TNV PMEYAAN TTAEIOWN@ia TOUG Ol
ETTAQPEG E VOOOUVTA ATOPa OgV 0dnyouv Kal g JoAuvon. MNap’ 6Aa autd
eKTIMATOI OTI KABE 00BEVAG PE EVEPYO TTVEUNOVIKN VOGO PTTOPEN va pJoAuvel 10-
15 dropa eTnoiwg. 21a droua TTou Ba poAuvBouv, 1o 90% TwV TTEPITITWOEWV
0 BdkIAog TTapapével oe AavBdavouoa KatdoTaaon, icwg Kai yia 6An Toug TV
(wn, o€ PIa OUVOUIKA IC0PPOTTIA ME TO AVOCOTTOINTIKG OUCTNUA TTOU OUVhRBWS
Oev PTTopEi va Tov e€aAeiyel, TTEpIoPIfel OPWGS TOV AVEEEAEYKTO
TTOAATTAQCI00WO Tou. Ta dTopa autd Xapaktnpifovral wg £xovra Aavbdavouoa
@upaTtiwon. To utréAoitro ~ 10% Ba voonoel. O1 piooi TTepitrou Ba avatTuéouv
TNV vOOO PECQ OTA 2 TTPWTA XPovia YETA TV uOAuvon kal To GAAo 5% kaTroia
oTIyun oTnv (wr) Tou. H véo0G OTIC OUXVOTEPES HOPPEG TNG Eival IGOIUN. AV
OMWG peivel Xwpig Bepatreia ] o BAKIAGG gival avOEKTIKOG OTA AVTIQUUATIKA
Pdppaka (AD) 161€ N vOo0G 0dnyei 010 BAvaTo pe 1o ~ 50% Twv aTtéuwyv va
KATaAAyouVv evTog TNG BIETIAG aTTd TNV £kdNAwON TNG.
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The alveolar macrophages that first ingest the bacilli and arriving
monocytes from the bloodstream are able to disarm the pathogen if
stimulated correctly.

The DC that ingest Mtb are essential for antigen presentation to T cells
in the draining lymph node.

The bacillus has evolved several strategies for surviving in the
otherwise hostie intracellular environment of the macrophage. The best
characterized mechanism is inhibition of phagosomal maturation.

Mtb has developed mechanisms to prevent both DC migration and
antigen presentation.

The macrophage is the main replication niche of Mtb, despite the
bactericidal characteristics and functions that this cell type normally
has.

» Mtb induces necrosis of the infected macrophages upon replication to
a certain threshold in bacterial load.

Induction of necrosis is an important step in the pathogenesis of TB,
allowing rupture of the host cell and spread to other cells.

H Tpwtn Ypauur Guuvag Tou avBpuwITivou opyaviopoU, OTIG KUYENIDES TOU
TTIVEUMOVQ, €ival Ta KUWPEAIDIKA Jakpo@Aya Kal Ta JOVOKUTTAPG TTOU TTPOCTPEXOUV
Q1T TO Qipa. AuTG PAyoKUTTaPWVYOUV ToV BAKIAO KAl UTTOPOUV VA TOV KATAOTPEWOUV
/A adpavoTroifjoouv. ATTOTEAOUV TNV TTPWTN UN €18IKA YPAMHNA dUUVOS TOU
QVOOOTTOINTIKOU CUCTAMATOG. Ta devdpITIKA kKUTTapa (DCs) 1Tou £1TioNng
(PAYOKUTTAPWYOUV ToV BAKIAO TTapouaiGlouv avTiyova TTou TTPOEPXOVTAl aTrd TV
TEWN TOU BakTtnpidiou ota dwpa T- AePPOoKUTTapa Tou @poupol Aeupadéva yia va
evePYOTTOINOEi N €181KA KUTTAPIKA avoaoia.

O BdkiIAog atrd TNV PePIA TOU €xEl avaTTTUEE! DIAPOPES OTPATNYIKES YIA VO ETTIBIWVEI
oT0 £XOpIKS TTEPIBAANOV TWV PaKPO@Aywv. O TTI0 KOAG XOPAKTNPIOPEVOG
MNXavioudg gival autdg TTou PTTOdICEl TNV WPIPAvon ToU @ayooWHATOG, HI TTopEia
KATd TNV otroia 1o pH Tou YETATPETTETAI OTABIAKA O€ OEIVO WOTE WETA TNV oUVTNEN ME
TO AUCOOWWA va EVEPYOTTOINBOUV 01 UNXAVIOUOi TTapaywyng EAeUBepwV pICWV, Ol
KaBewiveg Kal GAAA AUTIKA evEUPQ KATOOTPOYPNG TWV HIKPORiwv

O BAKIAGG €xel €TTIONG UNXAVIOUOUG TTOU €UTTOBICOUV TNV AVTIYOVOTTAPOUCIAOTIKI
O0pdon Twv DCs O1TTwG KAl TNV YETOKIVNON TOUG OTOUG AEUQABEVEG.

‘ETol To MTB 110U €ival evOOKUTTAPIO TTAPACITO YETATPETTEI TO KATA T AANC
BakTNPIOKTOVO YHaKPOPAYO KUTTAPO OTNV KUpPIa £0Tia TTOAAOTTAQCIOCHOU TOU.

H vékpwaon Tou pJakpo@dyou dTav dev UTTOPEI va avTEECEl TO QOPTIO TWV
TToAAaTTAacI0dOpEVWY Bakidwv odnyei oTnv dlacTropd TnG Aoipwéng o€ véa KUTTaPQ
KAl JEOW TNG KUKAOQOPIOG TOU aipatog ae GAANEG TTEPIOXEG TOU AVBPWTTIVOU
owuaTog.

>uvABwg o€ GAAa onpeia aTov TTveuuova aAAG Kal o€ KOs onueio Tou owpaTog. ‘ETol
EKTOG aTTO TNV TTVEUMPOVIKN HOP®HA TNG VOOOU TTOU £ival N OUXVOTEPN , QUTH MTTOPEI va
eKONAWBEI Kal pe TNV Hopen TNG dIACTTAPTNG PUUATIWONG A TNG PUUATIWONG
IaQOPWY OPYAVWY TT.X. TWV OOTWYV, TWV VEQPWY, TOU TTETTTIKOU, QUUATIWANG
HNVIVYITIOA K.A.TT.
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Establishment of a Balance: The Granuloma

Granulomas are organized ancient structures form in response to
persistent particulate stimuli—infectious or noninfectious—that
individual macrophages cannot eradicate

The uptake of M. tuberculosis by macrophages trigger innate immune the
production of various chemokines and cytokines

This promotes recruitment of other immune cells (more macrophages,
dendritic cells, and lymphocytes) to the infection site.

They organize in a spherical structure with infected macrophages in the
middle surrounded by various categories of lymphocytes (mainly CD4+,
CD8+,andy/&d T cells¥.

The bacteria can survive for decades inside the hypoxic core of the
granulomain a latent state

H “deutepn” ypauur GUUVOG €ival TO KOKKiWMA TTOU €ival évag aQUUVTIKOG
MNXaVIOUOG EENIKTIKA TTOAU TTAAIOG. XApAKTNPIOTIKOG PEV VIO TH QUUATIWON —
€€ OU KaI KOKKIWPATWONG VOOOG- AAAG 01 aTTOKAEIOTIKOG. KOKKiwua PTTOpEi va
oxnuarTideTal Kal AOyw TnG TTapouaiag AAAwWV BakTnpIdiwy 1 HUKATWY 1 KON
Kal KATToI0U adpavougs EEvou CWHPATOG ) va gival ayvwoTou AITIOAOYIag OTTwG
oTnv capkoeidwaon. To KOKKiwPa atroTeAEl TNV TTPOCTIABEIO TOU OpYyaVIOHOU VO
TTEPIXOPAKWOEI TO EEVO OWHA TTOU OEV PTTOPEI VA TO KATOOTPEWEI HE AANO
TPOTTO. Ta HOAUCHEVA JAKPOPAYQ EKKPIVOUV KUTOKIVEG TTOU TTPOCEAKUOUV OTNV
TTEPIOXT GAAQ KUTTAPA TOU AVOOOTIOINTIKOU CUCTANATOG. AUTd oxnuaTi(ouv pia
KAAG opyavwuévn o@aipIKr) oM, TTOU ATTOTEAEITAI ATTO PAKPOPAya, AAAQ
MOKPO@AYQ TTOU ATTOKTOUV €IKOVA £TTIBNAIAKWY KUTTAPWV 1) TTOU
ouyxwveuovTal o€ TTOAUTTUPNVA YIyavTokUTTapa, 0edvpITiké KuTTapa (DC),
evepyotroinuéva T AEu@OKUTTOPA Kal TEAOG TO KOKKiWPa TTEPIBAAAETAI aTTO
IvoBAdoTeC. H uttogia oTo KEVTPO TOU KOKKIWMPATOS 0dnyei o€ vékpwaon. O
VEKPWTIKOG 10TOG POoIAdel AeuKOG Kal EUBPUTITOG, oav TUPI €€ OU Kal O
XOPAKTNPIOKOG TUPOEIBNG VEKPWON. Ta BAKTHPIa OTO KEVTPO TOU KOKKIWMUOATOG,
ASyw Tou UTTOEIKOU TTEPIBAAAOVTOG, UTTOPEI VO TTapapEivouv og AavBdavouoa
KATAoTaOoN YIO OEKAETIEG 1) AKOMN KAl yIa OAn TN (wr) TOU aTOOU.
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The Granuloma in Tuberculosis — Friend or Foe?

Early granulomas actually expand the infection by promoting the
phagocytosis of necrotic infected macrophages by multiple newly
arriving macrophages.

* Thegranuloma also disseminates infection through the egress of
infected macrophages to new sites.

* The onset of adaptive immunity a few weeks after infection can
thwart bacterial proliferation in the granuloma but often fails to
eradicate infection. Its failure to sterilize infection is attributed to
multiple complex mechanisms that result in the delayed arrival and
activation of effector T cells.

Delayed onset of adaptive immunity in * In acute, resolving infections, T-
tuberculosis cell responses initiate 3-5 days
after initial infection; peak 7—8
(0. Lisers, milunzs or LOMY) ol days after infection, and contract

to establish memory populations.

« After M. Tuberculosis infection. T-
cell responses are not initiated
until 9-11 days after infection,
peak several weeks after infection,
and bacteria are not eliminated.

0 10 20 3 40 50 € 0 10 20 30 40 50 60
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2T0 KAAG OXNUATIOPEVO KOKKiWUA, KEVTPIKO pOAO TTaiCEl N €10IKH) KUTTAPIKI)
avooia pEow Twv evepyotroinuévwy CD4 T Aepg@okuttdpwy. Ta KUTTapa auTd,
TTOU EVEPYOTTOIOUVTAI OTO PPOUPO Acu@adéva, evioXUouv TNV BAKTNPIOKTOVA
Opdaon Twv Jakpo@aywv ue TNV €kkpion TNF aAAd kupiwg NG IFN-y. H
aduvapia o€ TTOAAEG TTEPITITWOEIG VA LEPICWOET TTANPWG N AOIPwWEN, EKTOG TWV
AAAwvV, o@eileTal Kal TNV KABUOTEPNUEVN «APIENY» TWV EVEPYOTTOINKEVWY T
AEPQOKUTTAPWYV TTOU OTTWG avaPEPBNKE Kal TTPIV, €ival aTTOTEAECUA TNG dpdon
TTOU QOKEi 0 BAKIAOG aTa avTiyovoTtrapouciacTiké DCs, Ta otroia ¢Travouv
KabuoTepnuéva 0TOUG AEPPABEVEG. 2TO KATW BEEi HEPOG TNG DIAPAVEING
arreikovifovral dlaypapaTIKA o1 O1aPOPES OTO XPOVO eKONAWONG TNG €I0IKNG
KUTTOPIKAG avooiag o€ Pia BAKTNPIOKA AOIMWEN TTOU AVTIMETWTTICETAI ETTITUXWS
ME TO Eepilwua Tou PIKPORIou Kai oTnv Aoipwgn atrd Tov BdkiAo Tou Koch, o
OTT0I0G £0TW KAl AdPAVOTIOINKEVOG TTAPAPEVEI OTOV OPYAVIOHO TTPOKAAWVTOG
TN ouvexn OlIEyepon TwWV T AEJPOKUTTAPWYV. 'ETOI TO KOKKiWPA TTPOTEIVETAI OTI
Taifel O1ITTO POAO, YIOG KAl OTAV TTPWIKUN MOPQI Tou dpa dIACTTEIpOVTAG TNV
AOiHWEN aPOU Ta VEKPWHEVA HOAUCHEVA HAKPOPAYQ (PAYOKUTAPWYVOVTAl ATTO
GAANO HOKPOQAYQ TO OTTOIA JE TNV OEIPA TOUG YiVOVTAI VEEG EOTIEC
TTOAATTAQCI00OU Tou BakiAou, aAAd Kal «OXAUATO» PMETAPOPAS TOU O€ GAAQ
onueia aTov opyaviouo.
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Nature Reviews | Immunology

Due to some environmental or genetic factors, the bacteria will
reactivate and provoke the death of the infected macrophages. A
necrotic zone will develop in the centre of the granuloma.
Ultimately the structure will disintegrate allowing exit of the
bacteria, which will spread in other parts of the lungs and more
lesions will be formed.

Infection will also be transmitted to other individuals

270 KAAQ OPYAVWHEVO «WPIPO» KOKKIWUA, O BAKIAOG PUTTOPEI VA TTAPAUEIVEI OE
AavBdavouoa poper) akéun Kal €@’ 6pou wng. H 1coppoTria autr] - BakiAou Kai
QVOOOTTOINTIKOU CUCTAUATOG - €ival QUVANIKY KAl JTTOPEI va avaTpaTrEi UTTEP
TOU PukKoBakTnpIdiou Adyw TG TTidpacng dlapopwyv TTapayoviwy. Autd Ba
odnynoel oTov evepyod TTOAAATTAACIOOUS TwV BakiAwy, TNV atrodéunon Tou
KOKKIWMATOG, TNV AVATITUEN evepyoU QuuaTiwaong, TNV dIacTropd TwvV
BakTnpIdiwv o€ AANEG TTEPIOXES TOU TTVEUOVA 1 Kal 0€ AAAa 6pyava, Thv
atrooAn Toug aTto TTePIBAAAOV Kal TNV diacTropd TNG Aoipwéng o€ dAAa dtoua
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* Some people develop TB soon after infection (within weeks)
before their immune system can fight the TB bacteria.

» Other people may get sick years later, when their immune
system becomes weak for another reason:

Babies and young children often have weak immune systems.
People infected with HIV (26-31 times more likely to develop TB)

Other people can have weak immune systems, especially people
with any of these conditions:

Substance abuse

Diabetes mellitus (3 X)
Silicosis

Cancer of the head or neck
Leukemia or Hodgkin’s disease
Severe kidney disease

Low body weight

Certain medical treatments (such as corticosteroid treatment or
organ transplants)

Specialized treatment for rheumatoid arthritis or Crohn’s disease
+ Aging

O1 TTapAyovTEG TTOU UTTOPEI VO EVEPYOTTOINCOUV QUTA TNV dladiKadia gival
TTaPAYOVTEG TTOU ££a0BEVOUV TO AVOCOTTOINTIKG oUCTNUA.

H ouM\oipwgn pe Tov 16 HIV 11.X. augavel wg kai 30 popég Tnv moavoTnTa
avaTTuéng evepyou Quuatiwong. MaAiota n emdnuia Tou AIDS ATav pia oo
TIG BAOIKEG AITIEG AvAlWTTUPWONG TNG QUUATIWONG OTIG AVATITUYMEVESG XWPEG,
OaAAG Kal TTAYKOOWIWG META TRV dekagTia Tou ‘80

O d1aBATNG, eTTayyeAPATIKA VOOANOTA OTTWG N QUIAVTWOT, OPICUEVEG HOPPEG
KapKivou, n ve@pikr avetrapkela . O uttooITIoONOG

H 1TTwon Tou avoooTroinTikou Adyw yripavong. AAAG Kal 1aTPIKES ETTENPACEIG
OTTWG N XOPryNnon KOPTIKOOTEPOEIOWY OTIG UETAUOOXEUOEIG 1 avTi-TNF
TTAPAYOVTWY Yia TNV BEpaTreia autodvoowyv Voo nuaTwyv

Ta pikpd TTaidid ) Ta BpEPn TTOU £€X0UV A0BEVEC AvVOOOTTOINTIKO CUCTNUA €ival
ETTIQPORO Va avaTrTUEouV VWi JETA aTTd TNV Acidwén TNV vooo Kal JAAIOTA O€
eCaIpeTIKG TOPBAPES MOPYES TNG, OTTWG N KEXPOEIONG — OnA. didoTTapTn —
Quuartiwon f n euUaTiwdng unviyyiTida

YTapxouv €1Tiong Kal AToua TTOU avaTITUOO0UV TNV VOOO PEOA O€ AiyEG JOVO
€BOONABEG peTG TNV Aoipwén atrd Tov BakiAo. MBava autd va o@eileTal o€
YEVETIKOUG TTPOBIABETIKOUG TTAPAYOVTEG.
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Innate resisters:
Immediate bacterial
m - clearance, or complete

— resistance to infection

,:’ r -,; Genetic factors that protect
S =—=( K i; against or predispose to

developing clinical TB.

% TB with no chemotherapy: fatal in

~50% of cases; 25% chronic TB
and 25% spontanusly cured

J

“...ahuman genetic component in susceptibility to infection with M.
Tuberculosis and progression to active disease is incontestable.
More intriguing is the other side of the phenotypic coin —that of
resistance to either initial infection or, after infection, resistance to
progression. Although the phenomenon is now recognized, the exact
genetic variants and mechanisms that contribute still require elucidation”.

M. Moller et al. “Genetic Resistance to Mycobacterium tuberculosis Infection and Disease” Front. Inmunol. 2018

7

2€ OMNO TO «@acua» TNG oxéong Tou MTB e Tov EevioTA Tou, N ékBacn o€ KABe
oTadlo @aiveTal 0TI €TTNEEAeTAI/KABOPIZeTAI KAl ATTO TO YEVETIKO UTTORABPO
Tou KGBe avBpwrTrou. lMNa TTapddelyua @aivetal 0TI UTTAPXOUV ATONA — PIKPO
TT0000TO OTO TTANBUCHO — TTOU TTAPA TNV TTOPATETAPEVN ETTAPH HE IOXUPA
MOAUCPATIKOUG aoBeveig Oev avaTrTuooouv ouTe AavBdavouoa véoo. MNioTeueTal
OTI E@AViICOUV I0XUPN KN €I0IKA) AVOOOAOYIKI ATTOKPION TTOU KATAOTPEPEI
AUECWG TOV BAKIAO.

To yeveTikO UTTORABPO QaiveTal OTI EUTTAEKETAI KAl OTO av Ba TTPoXwpPENaoEl 1 Ol
n AavBdavouoa vooog o€ evepyr], aAAG akoun Kal oTnv idla TV éKBaon TG
vooou. MNa mapddeyua akoun Kai Tpiv TNV eicaywyn Twv A/O @apudkwy éva
TT0000TS TTEPITTOU 25% TWV a0Bevwy £0€IXVE AUTO-iaoN, EVW aTTO TOUG
uttéAoitroug 10 1/3 ekdAwve xpodvia vooo Kail Ta 2/3 katéAnyav ouvABwg
evTOG TNG DIETIOG.

AI0QOPEC YEVETIKEG UEAETEC, £XOUV TTPOCTTABNCEI VA ATTOKOAUWOUV
OUOXETIOPOUG PETAEU YEVETIKWY TTOAUPOPPICHWY I YEVETIKWY TOTTWV PE TOUG
SIaPOPETIKOUC PaIvOTUTTIOUG Kal €Xxouv TTpoTabei uttowneia yovidia. Opwg
KATNYOPNMATIKEG ATTODEICEIC DEV UTTAPXOUV ICWG yIaTi Kal n TTpodidBeon va
gival TToAuTTapayovTikn. Mo OUOKOAEG €ival QUOIKA Ol HEAETEG VIO TOUG
Aeyouevoug innate resisters, yiaTi akOun Kai n Kataragn Twv atépwy oTo
QAIVOTUTTO €ival BUOKOAN, TTapdTI auTtdg CriuEPa avayvwpideTal Ot gival
TTPAYHATIKOG
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“Mendelian susceptibility to mycobacterial disease: genetic,
immunological, and clinical features of inborn errors of IFN-y immunity”
Semin Immunol. 2014 Dec; 26(6): 454—470.

« MSMD is arare condition characterized by predisposition to clinical disease
caused by weakly virulent mycobacteria (BCG vaccines or NTM).

«Since 1996, nine MSMD-causing genes, including seven autosomal and two
X-linked genes have been discovered.

*The high level of allelic heterogeneity has already led to the definition of 18
different disorders.

*The nine gene products are physiologically related, as all are involved in
IFN-y-dependent immunity. These disorders impair the production of (IL12B,
IL12RB1, IRF8, ISG15, NEMO) or the response to (IFNGR1, IFNGR2, STAT1,
IRF8, CYBB) IFN-y.

*These defects account for only about half the known MSMD cases.
IFN-gamma is the main cytokine involved in the immune response against

mycobacteria, and its major function is the activation of macrophages,
allowing them to exert its microbicidal role functions. 8

ATT6 TNV AAAN UTTAPXEI €Va OTTAVIO YEVETIKO GUVOPOMO TTOU TTEPIYPAPNKE TO
1964 kal To o110i0 TTPOBIABETEI YIa TV AVATITUEN VOOOU aTTO 00BEVWIG
Aolpoyova pukoBakTtnpia, 0Trwg autd Tou gpoliou BCG aAAG kai
TTEPIBAAAOVTIKA CATTPOPUTIKA Un QuuaTiwdn pukoBaktnpeidia (NTM), TTou eival
ouviBwg Pn Aoigoyova yia TOUG AVOOOETTAPKEIG avOpwITOUG.

Ta dtopa autd KIVOUVEUOUV aTTO Apeon ekOAAWON TNG QUUATIWONG UETA TNV
Aoipwén atrd MTB kal a1rd eTTavaAapBavOouEveS ETTAVENPAVIOEIG TNG VOOOU
META Kal TTapd TnVv Bepatreia. Evvéa yovidia €xouv Bpedei va atroteAouv
AITIOAOYIKOUG TTAPAYOVTEG VIO TO OUVOPOWO KAl O HEYAANOG apIBUOG
OUVOUOO WY TWV AAANAOPOP@WY OTOUG TTOANOUG YEVETIKOUG TOTTOUG £XEI
atrokaAuWel 18 d1a@opeTIKES TTABRoEIG/palvoTUTToUG. Ta yovidla auTtd
OXETICOVTAI QUOIOAOYIKA PIOG KAl EVEXOVTAI EITE TNV ETTAYWYH TNG TTAPAYWYAS
TNG IFN-y €iT€ OTNV KUTTOPIKN a1TOKpIon o€ auTtr. Kal Ta dedopéva autd
avadelkvuouv To pOAo TNG IFN-y wg TNV KUTOKIvVN TTOU KaT €EOXNV EVEXETAI
oTnNV avoooAoyIkr atrokpion oto MTB, Kupiwg Adyw Tou pdAou NG oTnv
gvepyoTToinon TNG avTiIKPoRIaKNAG dpdong TwV JAKPOPAYwWV.
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Bacillus Calmette Guérin (BCG) vaccine

» Prepared from a strain of attenuated Mycobacterium bovis

» Introduced in 1921 is one of the most widely used
vaccines. Over 100 million doses are administered
annually

» On the WHO list of Essential Medicines. To be given to all
children born in countries with a high incidence of TB
and/or high leprosy burden

+ Variable efficacy which appears to depend on geography
(possible reasons: genetic variation of BCG strains or
within the human population, interference NTM, parasites)

* BCG vaccine reduced infections by 19—-27% and reduced
progression to active TB by 71% (meta-analysis, 2014)

* BCG vaccine has a documented protective effect against
meningitis and disseminated TB in children.

KAgivovTag auto TO KOPUATI AUTO TTOU €iXE AVAPOPES GTNV AVOOIAKr aTTOKpIon
otnv Aoipwégn atmé 1o MTB pia ouvtoun avagopd Kai oTo UROAIO.

To BCG ¢ival atrd 1a TTOAAIOTEPA KAl TTIO EKTETAPEVA XPNOIOTTOINUEVA
eUBOAIa. ExTiudran 611 £xe1 xopnynOei o€ >1 &ig avBpwTToug. Mapayetal ammd
éva oTéAexog e¢aoBevnuévou — dnNAadn pn Aoipoydvou oe ouvhBEIG OUVONKEG -
{wvtavou mycobacterium bovis, To o1T0i0 aVvAKEI 0TV id1a PIKPA OPGda
MukoBakTnpIdiwyv pe To MTB. To euBOAIO TTPOG TIKI TWV YIATPWY TTOU TO
onuIoupynoav @épel To ovoua BCG atmd Ta apXIK& TOU ovOUATOS TOUG :
bacterium Calmete —Geraint. H ouoTtaon Ttou MNOY eivai To egBOAIo va yiveTal
o€ OAa Ta TTAIBIA OTIG XWPESG ME UWPNAOS eTTITTOAQC O TNG vooou. H
QTTOTEAECPATIKOTNTA TOU PAIVETAI VO KUMAIVETAI KAl €ival JIKPR o€ OTI apopa
TNV ATTOTPOTT TNG AOINWENG Kal KATTWG KAAUTEPN O€ OTI aQOPA TNV ATTOTPOTTN
TNG €KdAAWONG TNG vOoou. Kal peiwvetal 600 augaveTtal N NAIKia. Exei Tou €xel
Oc€iCel aTTOTEAEOUATIKOTNTA €ival OTNV TTPOCTACIA TWV TTAISIWV ATTO TIG
eCAIPETIKA COPBAPES HOPYES TNG GUUATIWOOUG PNVIYYITIOAS Kal TNG SIACTTIOPTNG
MOP®NG TNG VOOOU.



Awadadvela 11

« After a century BCG, which has limited effectiveness
against TB disease, is still the only licensed TB vaccine.

¢ This lies in stark contrast to over 100 vaccines for
Coronavirus disease of 2019 (COVID-19), which have
entered clinical trials, with more than 180 in preclinical
stages of development, and at least ten authorized for
emergency use.

* In comparison to the $28 billion pledged to date for
COVID-19 diagnostics, therapeutics, and vaccine R&D,
only $116 million was invested in TB vaccines in 2019
despite TB remaining a leading infectious cause of death
globally over many decades (Vaccine. 2021.08.094

«.....equivalent efforts to develop a TB vaccine have never been as well
committed or funded......... The failure to deliver COVID-19 vaccines to low-
and middle-income countries and end tuberculosis are two sides of the
same coin — a devaluation of human life in poor countries»

G. Marks, president of the “International Union Against Tuberculosis and Lung
Disease” (Nature, v.598, 2021) 10

To BCG, TTapdTI £XEI TTEPIOPICHUEVN ATTOTEAECUATIKOTATA, TTAPAUEVEI TO HOVO
EVKEKPIPEVO EUPOAIO KATA TNG QUUATILWONG, VAV QIWVA PETA TNV EI0AYWYI
Tou. MpooTTaBeIeg yIa TNV avaTrTugn vEwv guBoAiwy yivovTtal, OPwG TTOTE dEV
€ixav TNV OIKOVOWIKN Kal AAAN OTAPIEN, TTOU €iXE N TTAYKOOMIA TTPOCTTABEIQ TTOU
gidape yia TNV avattuén eppoAiwy kard Tou SARS-Cov2, TTapoTi n
QuuaTtiwon ATav Kal yia TTOAEG OEKAETIEG, N UTT apIBudV éva aitia BavdTou
atrd AoIpwdn vooo, PExp! TNV eueavion g COVID-19. H mpooTrdBeia trou
eyIvé évavtl Tng COVID kal Kupiwg Ta atroTeAéoPATa TNG, OEIXVOUV TIG
TEPAOTIEG OUVATOTNTEG TNG ETTIOTAMNG, OTAV O€ BIACTNUA VOGS XPOVOU Kal KATI,
Tavw atd 100 euBoAia évavTi Tou SARS-CoV2 ptmikav ota oTddia Twv
KAIVIKWV QOKIPWYV Kal TouAdxioTov 10 TTApav £ykpion yia Xpron.

H avtiBeon auth, ammoTuttwveTal YAAQUPA Kal 0To XAoPa OThV XpNHaTtodoTnaon
yla TV avamtugn euBoAiou katd Tou kopovoiou - 28 di¢ $ péoa o€ éva Xpovo -
o€ oxéon Pe Ta 116 ekar. yia Tnv euuatiwon £va xpoévo tpiv, 1o 2019, kai
diIkaloAoyei atréAuTa auTd TTou €itre 0 TTPdEdPOS TNG AlEBvoug Evwong katd
™G PupaTtiwong kal Twv AoBevelwy Tou MNveuuova: «n amoruyia va
TEAEIWVOUUE UE TNV QUUATIWON Kal N avtioToixn va eEaoQalioTei o gLBoAIaTUOC
kard tn¢ COVID oTIC QTwxES XWPES aTTOTEAOUV TIS QUO OWEIS TOU 10i0U
vouiouarog Kai dgixvouv tnv amraiwaon yia Tnv avBpwitivy {wh OTIS XWPES
auTegr.
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World Health

Organization

Persons with LTBI have negative bacteriological tests: the

diagnosis is based on a positive result of either a skin

- - (tuberculin skin test, TST) or blood (Interferon-gamma

2- 3 b I I I I o n release assay, IGRA) test indicating an immune response

to M.tuberculosis. However, these tests have limitations

persons with LTBI globally as they cannot distinguish between latent infection with

viable microorganisms and healed/treated infections;
they also do not predict who will progress to active TB.

WHO r lations for the t of LTBI, by country group

COUNTRY GROUP AT RISK POPULATIONS TESTING ALGORITHM TREATMENT OPTIONS

LOW TB BURDEN 1) eoplelivingwit 5 Excludeactive TB using TB
H i 3) n whoare inv 3

3)

plus n
3 to4 months daily rifampicin

HIGH TB BURDEN 1) 6 months daily isoniazid
Resource-limitedandotherhigh ~ 2)
ries

treatment, butisencouraged
for people livingwith HIV.

IGRA shouldnot replace TST.

11

2Uh@wva pe TRV MNOY ekTipydral 611 TAvw atrd 10 1/3 TOU TTAYKOOWIOU
TTANBuouoU €xel AavBdvouoa guuatiwon. Ta dropa autd dev epavifouv
KAIVIKQ CUUTITWHOTA, OUTE QTTEIKOVIOTIKA | €PYQOTNPIAKA €UPrUOTA.
«AlaylyvwoKovTam» JE TEOT TTOU avayvwpilouv TTAPATETAUEVN I0XUPN
QVOOIOKI aTTOKPIoN TTApOUTia avTiyovwy Tou Bakihou. Eite pe 1o KAaoikd TeoT
Mantoux A Je TTI0 TTPOC@ATA TECT TTOU avayvwpilouv Aueoca f EPueca Ta
evepyotroinuéva T Aep@okUTTapa TTou TTapdyouv IFN-y EvavTi avTiyovwy Tou
MTB. lNa tnv e€agavion NG euuaTtiwong - atod Tnv MNOY €xel T1e6ei wg
opéonuo 1o 2050 n eTTiTrrwon NG vooou va réoel oto 1/1000000 - ekTOG atmod
TNV BepaTreia TWV EVEPYWV TTEPICTATIKWY, TTOU «OTTAEI» KAl TNV aAugida TNG
METAdOONG, TTPETTEI VA AQTTOTPATTEN KAI N eveEpyoTToinon TG véoou oTa dtoua
ME AavBdavouoa Quuatiwon. ZxedOV APNECTWS META TNV EI0QYWYI) TOU EIOIKOU
A/®, TnG 1Icovialidng 1o 1954, £yive pavepod OTI N XNUEIOTTPOQUAAEN PE AUTHV
MTTOPEI va €xel TTOAU uWnAr atroTeEAEOPATIKOTNTA (70%-90%) OTNnV a1TOoTPOTN
ekOAAWONG evepyou vooou. Zruepa trpoteivovtal atrd Tnv MOY didgopa
XNMEIOTTPOPUACKTIKA OXAMATA TTOU Eival TTOAUPNVA, OtV gival attaAlayuéva
ATTO TTAPEVEPYEIESG KAl VIO TO OTTOIA UTTAPXEI CUOTAON £QAPHOYAG TOUG O€
ATouA TTOU AVIKOUV 0€ OUAdES UWNAOU KIVOUVOU.
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In 2018, 153 countries reported providing BCG vaccination, of
which 113 reported coverage = 90 %
TB PREVENTIVE TREATMENT

* WHO recommends preventive reaiment for peaple living with HIV and all contads living in households with TB.

* A folal of 748 000 people who were newly enrolled in HIV care were started on TB preventive
treatment in 2018 (only 49% of people newly enrolled in HIV care).

* In addition, the number of children aged under 5 years who were starfed on TB preventive freatment
reached 349 000 in 2018 - a fourfold increase from 2015 but much less than the 4 million estimated
to be eligible.

Fig. 41 The global number of people pravided with T8 preventiv
Counries«  Newsoomv  Emergencies  Dota

GLOBAL PROGRESS IN
PROVISION OF TB
PREVENTIVE TREATMENT
- r LAGS BEHIND

>1nv TeAeuTaia Tpo COVID €kBean Tou MOY yia T TTPOANTITIKEG OPACTEIG, N EIKOVA YIA TO
2018 Atav oAU koA o€ OTI agopa TNV KAAuwn Tou TTANBuouou e 1o BCG, oTIg
TTEPICOOTEPES ATTO TIG XWPES TTOU £QAPUOLoUV TOV EUBOAIACUS. TNV XWPA HAG O
eUPBoAIaouds ouvioTdTal o€ TTaIdId TTANBUCUIOKWY OPAdwWY PE uPNnAS deikTn SlapdAuvong N
OTav UTTAPXE! IOTOPIKO QUUATIWONG OTO AuETOo TTEPIBAAANOV TNG OIKOYEVEIOG OTIG TTEPITITWOEIG
OTTOU N GUPNOPPWGON OtV gival KaAR ) av TTPOKEITAI yIa TTOAUAVOEKTIKI VOGO Kal TO TTaidi Ogv
MTTOPEI VO aTTOUAKPUVOEI.

H xnuelotrpo@UAaén Opwg ATav akdun apkeTd XaunAn oe raykéouio eTTiredo, 6TTwg Qaivetal
atéd Ta TTOC00TA KAAUWNG, o€ BUO aTtrod TIG KUPIOTEPEG OPAdES UuWNAOU KIvoUvou, Ta ATOUA HE
HIV ouAhoipwén kai Ta raidia nAikiag < 5 eTwv pe AavBavouoa voco: 49 % & ~ 10 %
avTioToIXQ.

H mravénuia tng COVID-19 0drjiynoe o€ TTOAU cofapr ommoBodpdunacn TNV UYEIOVOUIKA
KGAuWn Tou TTANBUGHOU atrd GAAG VOO UATA, PIAG KOl Ta CUCTHATA UYEIAGS £yivav
«OUCTAPATA TNG MIOG VOOOUY YyIa TTOAU peyaAa dlaoThpaTa Kal o€ TTapa TTOAAEG XWPES Kal
QUOIKA n pupaTiwon 6TTw¢ Ba doupe Kal 0TNV ouvéxela dev atroTéAeoe e€aipeon. Ze OTI
agopd TIG TTPoANTITIKEG dpdoelg TTIo €1BIKA, o MNMOY oTnv etrola ékBeon Tou OKTWRpPIou 22,
EKTINA peiwon katd 21% Tng xnueloTTpo@uUAagns kal katd > 5% otov epoAiacud pe BCG 10
2020 ka1 gévo PePIKA avTIoTpo®r To 21. £10 KATW O&Ei HEPOG TNG BIAPAVEIOG ATTOTUTTWVETAI
600 TTioW aTrd Toug OTOXOUG, - YE e€aipeon Tou aoBeveig ye HIV — Atav o apiBuédg Twv
ATOPWY TTOU BEXTHKAV XNUEIOTTPOPUAAELN e éva dpapaTiké pdhiota 3% yia Ta TTaidid TTou
{ouv 0¢€ OIKOYEVEIEG e aaBevn.
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GLO BAL THE BURDEN
TUBERCULOSIS

s In 2018, there were an estimated 10 (9.0-11.1) million new
(incident) TB cases worldwide, of which 5.7 million were men, 3.2

million were women and 1.1 million were children. People living with
REPORT 2019 HIV accounted for 9% of the fofal.
* In 2018, 1.5 (1.4-1.6) million people died from TB, including 251 000
(223 000-281 000) people with HIV.
* Globally, the TB mortality rate fell by 42% between 2000 and 2018.

' *Two thirds of cases were in eight
e A e P TsHIRE LI PSR S countries: India (27%), China (9%),

s ; Indonesia (8%), the Philippines (6%),
Pakistan (6%), Nigeria (4%), Bangladesh
(4%) and South Africa (3%).

*The 30 highTB burden countries

| N accounted for 87% of the world’s cases.

o e T *Only 6% of global cases were in the
' WHO European Region (3%) and WHO
. Region of the Americas (3%).

Akt *“Parts of London have higher TB rates
than Iraq or Rwanda, areport o London
Assembly says” (BBC, 27 October 2015)
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To 2018 ekTiunRBnKe OTI UTTAPEAV TTAYKOOMIWG 10 ekaT. VEQ TTEPIOTATIKA QUUATIWONG
kal ~ 1.5 exar. Bavarol ammodobrkav o€ auTtrjv. H Quuatiwon amoteAoUcE TNV TTPWTN
aitia Bavdrtou atmd Aoigoyovo TTapdyovTa YeVIKA, OTTWG ETTIONG KAl TNV TTPWTN AITia
BavaTou oToug aoBeveig pe AIDS, TTpiv atmé Tnv eu@dvion tng Covid-19, n otroia atrd
TNV HEPIA TNG AVAUEVETAI VA €XEI KAl £XEI, TTOAUTTAOKN £TTiIOpacn oTnv EENIEN KAl TNG
EMONUIAg TNG QUUATIWONG.

Ta 2/3 Twv TTEPIOTATIKWY KONAWBNKAV 0€ 8 XWPES PE TTPOEEAPXOUTEG TIG DUO TTIO
TTOAUTTANBEIG, TNV Ivdia pe 27% kai TNV Kiva pe 9% Twv TTEPIOTATIKWY. ZUVOAIKA TO ~
90% TwV TTEPICTATIKWY aPOpoUV uévo 30 XwPEG.

>tnv Eupwtrn kai Tnv Auepikn evroti¢ovrav 10 3% & 3% Twv OUVOAIKWY
TTEPIOTATIKWYV HPE DIAPOPESG YUOIKA O€ OTI aQopd TOV ETTITTITWON (TTOU PETPATAI WG TA
véa mepioTaTikd avd 100.000 dtopa) TO00 PETAEU TWV XWPWV AAAG KAl TTEPIOXWV
evTGg TNG idlIaG TG XWPOG

1. TX oTnV EUupwytin 1O HEYaAUTEPO TTPOBANUA eVTOTTICETAI OTIC XWPES TNG A.
Eupwtng kal Tng mpwnv. Z.E. Ztnv avadwtrupwaon TG vOoou ekei CUVEBAAE
KaBopIOTIKA 1 KATAPPEUGH TWV UYEIOVOMUIKWY CUCTNUATWY Kal N Babeid
OIKOVOMIKA/KOIVWVIKNA Kpion oTnv dekaeTia Tou 1990.

2. 210 A\ovdivo TTou - KATToIa OTIYUA OTA JECA TNG TTPONYOUNEVNG OEKAETIAG -
XOPAKTNPIOTNKE WG N TTPWTEUOUCA TNG QUUATIWONG YIA TOV dUTIKO KOO0, Ta
TEPIOTATIKA KATA 74% agopouoav petavaoTeg. Eteidr) n M. Bpetavia akoAouBei
auoTnEn TTOAITIKA 10TPIKOU EAEYXOU yia Ta AToua TTou ¢nToUV visa, n QUUATiwon 0TO
TTANBUCPO auTdv atTodideTal o€ evepyoTToinon AavBavouoag voaou Adyw Twv
AoxnNUWYV ouvinkwv {wng, TOU UTTOCITIOPOU KAl YEVIKOTEPA UTTOAEITTOMEVNG
UYEIOVOUIKNG KAAUWNG OTNV VEa «TTATPIOO» TOUG.
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WHO End TB Strategy

PROJECTED GLOBAL TRAJECTORY OF TB

VISION: INCIDENCE RATE 2015-2035 REQUIRED TO REACH 2035
p TARGETS (LOG SCALE)

= A WORLD FREE OF TB
Zero deaths, discase and suffering duc to TB

GOAL:
* End the Global TB Epidemic

TARGETS FOR 2035:

= 95% reduction in TB deaths (compared with 2015)
= 90% reduction in TB incidence rate (<10/100,000)
* No affected families face catastrophiccosts due to TB

MILESTONES FOR 2025:

. 75% in TB deaths with 2015)
* 50% reduction in TB incidence rate (<55/100,000 (compared with 2015)
* No affected families face catastrophic costs due to TB.

LIVES SAVED SINCE THE YEAR 2000 REQUIRED Ih 2023
DUE TO GLOBAL EFFORTS TO COMBAT TB 2

Ny L Sl il STOCKHOLM_INTERNATIONAL
?????qq?????q Sois PEACE RESEARCH INSTITUTE
DRUG RESISTANT TB REMAINS @ ek TOtaI g|0ba| mllltary
APUBLIC HEALTH CRISIS and USS 11 biien expenditure increased by
ACCESSED TREATMENT 3.7 per cent in real terms in

an B ALA et bk e —k 2022, to reach a new high

2 vaane "i" AT ol 5 |of $2240 billion.

LAY ] l =il

FunoiG G

O MNOY €xel dilaknpuyhéVO OTOXO va TEAEIWVEI N avBpWTTOTNTA PE TV
QUUATIWON, TTPAYHA TTOU €ival ATTOAUTWG EPIKTO YIa £va VOO Ua IACIUO KAl O€
QUTH TNV KaTeUBuvon, ETMIOILKEI TNV TTPOKTIKI OECHEUON TWV KUBEPVAOEWV
TTAYKOOMIWG, YIa TNV UAOTTOINGTN METPNOIMWY BPaxutTpéBeouwy Kal
MECOTTPOBECUWY OTOXWYV. Tov ZeTrTéUBpn Tou 2018, £yIve N TTPWTN KAl YETOG
EYIVE N OeUTEPN, OE avwTaTO ETTITTEDO, ouvedpiaon TnNG MNeEVIKAG ZUVEAEUONG TOU
OHE pe o10X0 TNV dE0PEUON TWV KUPBEPVNOEWY OE CUYKEKPIUEVO
XPOVOSIAYPANKA YIA TNV ETTITEUEN OUYKEKPIYEVWY OTOXWY, UE TNV ETTITAXUVON
TNG EQAPHUOYNAGS TwV PETPWYV. H augnTikr TGon TNG vOOOU TTOU TTapATnPrRonke
TIG dekaeTieg Tou 1980 kal 90 — eCautiag kar TNG  TTavonuiag Tou AIDS — €ixe
avaoTpaei TTpiv TV COVID-19, 6uw¢ 0 puBudS TITWONG UTTOAEITTETO TOU
QTTAITOUPEVOU YIa va eTTITEUXBoUV o1 oToxol (EIZAMQIMrH). H diakekouuévn
ypapunf dcixvel TNV TpEXOUCA TACN VW N €VTOVN AUTH TTOU TTPETTEI VO
emreuxTei. To 2022 katda Tov MOY 1a diabBéoiua mood yia didyvwon/BepaTreia
nrav 5,5 dig kal yia £peuva 1 dIG, EVaVTI TWV EKTINWHPEVWY AVOYKWY Yia 13 Kal
2 dig avrioToixa. TO EAAXIZTO 1006 Twv 6,5 dig $ abpoloTikd TTou €AciTre
avTioToixei ato 1/15000 Tou Traykdéopiou AEM | oto 1/340 Twv 2,2 1pIg $ TTOU
KAT& 1O £YKUPO ZoundIko IvaTiTouTo SIPRI, otrataAnénkav Traykoouiwg yia
€€OTTAIOPOUG TO 2022. 181aiTepa onuavTiky TTPOKANCN atToTeAE £TTIONG N
S1a0TTOPd AVOEKTIKWY JOPPWV TNG VOOOU TIG OTTOIES Kal Ba doUue oTnv
OUVEXEIQ



Awadavela 16

20™ century: Economic growth, social
welfare/poverty alleviation and public health
measures
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loTOpPIKA N uuaTiwon €xel CUVOEDEI UE TNV PTWXEIA, TOV UTTOCITIOUO, TOV
OAKOOAIONO 1] TNV XPrON OUCIWY, YEVIKOTEPA UE TNV UTTORABUION TWV
ouvenkwyv diapiwong, evw N TTapagéAnon TG uyeiag atmmo Tov aocBevA 1 ol
OUOKOAIEG TTPOCPACNG OTO UYEIOVOUIKO oUCTNUA, 0dnyouv O€ TTI0 OOPAPES -
EKTETAUEVEG HOPYPES TNG VOO OU Kal BERaiwg 0TV dlacTropd TNG yia
TTEPICOOTEPO XPOVO. Ta OToIXEIQ TNV dlAPAVEIQ DEIXVOUV TNV TITWTIKK TTOPEIA
Twv BavdaTtwyv atrd TB o€ AyyAia/Oualia, amd tnv apxr Tou TTponyoUluEVOU
alwva £€wg kai o 1970. Mpiv Tnv eicaywyn Twv A/® o1 Bdvatol oxeTifovTal
AVOAOYIKA JE TA TTEPIOTATIKA TNG VOOOU, KAl N YEIWOoN TOUG avTavakAd Kal TNV
MEiwOoN oTNV ETTITITWON TNG VOOOU, KUpiwg Adyw TnS BeATiwaong Tou BIoTIKOU
ETTITTEDOU KAl TwV ouvONKWYV {WNG. XapaKTNPIOTIKN €ival N avaoTpo@r] TG
TITWTIKAG TAONG KATA TNV OIAPKEIA KAl HETA TOUG 2 TTAYKOOUIOUG TTOAEOUG,
AOYw €KTOG TwV AAAWV Kal TNG XEIPOTEPEUONG TwV ocuvBnkwyv diapiwong. H
avaoTpo®n autn ATav Alyotepo évrovn WETA To 2° M1 akpIBwG yiaTi eixaue To
1946 tnv eilcaywyr) Tou TTPWTouU A/P. NMoAAEG HEAETEG £xouv BEIEEl TIG
ETTITITWOEIG TTOU €XEI N ATTOTOMN XEIPOTEPEUOT TWV OUVONKWYV {WNAGS Kal N
€€A00EVION TWV UYEIOVOUIKWY CUCTANATWY Kal KOTA TNV OIAPKEID TWV
TTPOCPATWY TTOAEUIKWY CUYKPOUCEWYV Kal JETA TO TTEPAG TOUG, OTnV auénon -
TTOAEG QOPEG KAl DPAPATIKH - TWV TTEPICTATIKWY QUUATIWONG KAl AVOEKTIKAG
TB.
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EDITORIALS

Can the economic crisis have an impact on tuberculosis
in the EU/EEA?

M | van der Werf (Marieke.vanderWerf@ecdc.europa.eu)’, | Glesecke', M Sprenger:
nire for Disease Prevent (ECDC), Stockholm, Sweden

Arinaminpathy & Dye, “Health in financial crises: economic recession
and tuberculosis in Central and Eastern Europe”

“Comparing 15 countries for which sufficient data exist, we find strong linear
associations between the lost economic productivity over the period of
recession for each country and excess numbers of TB cases (r?=0.94, p <
0.001) and deaths (r2 = 0.94, p < 0.001) over the same period”.

J. R. Soc. Interface, (2010),7,1559—-1569

Stuckler et al. 2008, International Monetary
Fund Programs and Tuberculosis Outcomes in
Post-Communist Countries.

Trends in Tuberculosis Mortality Rates
= IMF Program == No IMF Program

3 8

"IMF program participation was associated with
increases in tuberculosis incidence,
prevalence, and mortality by 13.9%, 13.3%,
and 16.6%, respectively."

PLo0S Med. doi:10.1371/journal.pmed.0050143 16
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QuoIkd UYEIOVOUIKA TTPOKANCT aTTOTEAOUV KalI Ol OIKOVOMIKEG KPIOEIG Kal Ol
TTONITIKEG TTOU £QAPUOLOVTAl OTO OVOUA TNG AVTIMETWITIONG TOUG ) KAl YIA TNV
OTAPIEN MIAG AVATITUENG TTOU TTPOUTTOBETEI HAdIK QTWXOTTOINON, XANNAOUG
MIOB0UG - OUVTAEEIG, EPYQTIAKT) AVOOQPAAEIQ UE HEYAAQ DIACTHAPATA avepyiag
K.A.T1. 'ETO1 OTO £pwTNUA av N OIKOVOWIKN KPioT Kal AUTEG O1 TTOAITIKEG
MTTOPOUV Va £TTNPEACOUV ThV £KONAWON 1} dlaoTTopd TNG VOOOU N aTTavTnon
eival autovontn: AYNHTIKA NAI. Kai autd €xouv KaTadeitel 7 oTIG 8 HEAETES
TTOU aoXOoAABNKav Pe To BEua Kal TEKuNpPiwaav 6Tl 0€ CUVBNKES Kpiong
augnonkav Kal Ta TTEPIOTATIKA KAl N BvnoigotnTa atrd Tnv QuuaTiwon.
EmmpdoBeta n peAétn Twv Stuckler et al.tou 2008 £6<1Ee 611 OI TTOAITIKES
TTEPIOPIOPOU TNG dNUOOIAg datrdvng yia Tnv uyeia, TTou eTéRaAe To ANT oTIg
TTPWNV COCIOAIOTIKEG XWPEGS, 00ynoE o€ alénon TOOO TwV TTEPICTATIKWY 600
Kal TG Bvnoiudtntag armd Tnv QuuaTtiwon.
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Fig. 4. Expenditure on public health services, European Union, 2009-2011

_ Rates of tuberculosis case detection, Ireland and Portugal, 2000-2012 l

Case detection rate [%)

f ...|||III|‘

Percentage change in public health spending, 20092011

Between 1991 and 2007, detection rates for sputum-smear-positive tuberculosis
in the E.U. were stable at approximately 85%. During the economic recession
(2008-2011) detection rates declined by a mean of 5.22% (95% confidence
interval, CI: 2.54—7.90). A fall in economic output of 100 United States dollars _
per capita was associated with a 0.22% (95% CI: 0.05-0.39) mean reduction in
the tuberculosis case detection rate. An equivalent fall in spending on public
health services was associated with a 2.74% (95% CI: 0.31-5.16) mean
reduction in the detection rate. Mathematical models suggest that the recession
and consequent austerity policies will lead to increases in tuberculosis )
?revalence and tuberculosis-attributable mortality that are projected to persist 17
or over a decade. Reeves et al. Bull World Health Organ., 93(6): 369-379

H peiwon Twy datravwy yia Ta UYEIOVOUIKA CUCTANATA PEILVEL KAl TV
IKavOTNTA TOUG VA avTaTtoKpIBouv aTnv didyvwaon —Kal KaTé CUVETTEIQ Kal
OTNV QVTIUETWTTION TNG VOOOU. XOPAKTNPIOTIKA €ival Ta OEBOUEVA TG
MEAETNG TTOU TTapouaidlovTal oTn dla@Avela, N otTroia BPAKE OTI N hEiwaon
Katd 100 $ Twv KaTd KEQAAV daTTavwy yia Tnv dnudaoia uyeia, odnyei o€
Meiwon Katd ~ 2,7% TOU TTO000TOU dIAYVWONG VEWV TTEPIOTATIKWY
QuuaTiwong. 2T1a dIAYPANKA QAIVETAI XOPAKTAPIOTIKA N avTiBeTn TTopEia
o€ OTI aPoOpa TN dIAYVWON TWV TTEPIOTATIKWY TNG VOOOU, 0€ dUO XWPES TTOU
n o peiwoe, n IpAavdia, (katd ~75%) kai n GAAN augnoe, n Moptoyalia
(~15%) Tng datrdveg yia Tnv uyeia Tnv Tepiodo 2009-2011 (KOKKIVO Kal
MTTAE BEAN avTioToixa). EKTIUABNKE OTI 01 ETITITWOEIS auTéG Ba KpaTtouoav
yia TTAvw atrd Pia OEKAETIO
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Global Tuberculosis Report 2021

THE COVID-19 PANDEMS

IC HAS SEVERELY IMPACTED ACCESS TO TB SERVICES
FEWER PEOPLE ACCESSED LIFE-SAVING

People newly diagnosed with
TB and reported fell from

7.1 million in 2019 to 5.8 million
in 2020.

Countries contributed most to
the global reduction in TB
notifications between 2019 and
: ot B8 --2- 2020 were India (41%),
o Prontt DIAGRLRRD ﬂﬂiﬂi Indonesia (14%), the Philippines
i (12%) and China (8%).

TB CARE IN 2020

2020 AN ESTMATED

« People treated for drug-resistant
TB fell by 15%, from 177 000 in
2019 to 150 000 in 2020,
equivalent to only about 1 in 3
of those in need.

There was a reduction in
spending on TB prevention,
diagnostic and treatment
services between 2019 and
2020 (from US$ 5.8 billion to
US$ 5.3 billion)

o 2 £l a0
Pacariaga o bt e 220 Th refenton semsaniah 240 18

H travdnpuia tng COVID-19 cixe BaBIEG apvnTIKEG CUVETTEIEG OTNV UYEIOVOUIKA
KAAuWwnN Tou TTANBUCHOU Kal aTTOKAAUWE Kal Ta 6pIa TwV CUCTANATWY UYEIAG,
TTOU Bpedrkav pe eAAEIYEIG 0€ UTTOOOUEG, TTPOCWTTIKO, PEOQ, EQedpEiEs, oav
QATTOTEAECUA PIA HAKPOXPOVIAG TTONITIKAG TTEPIOPICHWYV KAl WG €K TOUTOU £yIVAV
«pMovoBepaTika» COVID-19 kal eykataAgipOnkav aAAd voorjuata. 2tnv EE
TT.X. Kal oUP@Qwva Pe TRV TTiTPOTTO Yyeiag, dev diayvwoTnkav 10 2020 ~
1.000.000 trepioTaTikG KakonBelwyv. O aduvapieg Twv CUCTAPATWY UYEIag
ATAV TTIO EVIOVEG- ENQPAVEIC OE PTWYXOTEPES XWPES, OTTOU Kal TO TTPORANKa TNG
Quuatiwong gival coBapotepo. ATrd Tov MOY ekTipdTal 611 To 2020 peiwbnkav
ol dlayvwoelg TNG TB katd 21% pe Tnv peyaAuTepn Peiwon HAAIOTa OTNV XWPa
ME T TTEPICOOTEPQ TTEPIOTATIKA, TNV Ivdia. AvTiBeTa 01 EKTINWUEVOI BAvaTol
até TB augnBnkav o€ eTnoia Bacn, yia TpwTn @opd atrd 1o 2005 Kai
MaAioTa KaTtd 10%. MeiwBnkav kKatd 15% o1 aoBeveic e avBEKTIKA QUUATIWON
TTOU PTTAKAV OTa €I0IKA YIA TNV JOP@r} TNG VOOOUS TOug BEpaTTeUTIKG OXAUOTA
Kal « QUOIKA» PEIWBNKE N XpnuUaToddTNoN yia TTPOAnYN-0idyvwon-Bepatreia
Kata ~ 10%.
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, New and relapse TB cases
notified, HIV-positive TB incidence

These estimated increases in TB incidence in 2021 and 2022 are the consequence of disruptions to
TB diagnosis and treatment during the COVID-19 pandemic, when the reported number of people
newly diagnosed with TB fell from 7.1 million in 2019 to 5.8 million in 2020 and 6.4 million in 2021.
While the most immediate impact of an increase in the number of people with undiagnosed and
untreated TB is on TB mortality, it also results in increased transmission of TB and then, with a lag
time (given the time from infection to progression to TB disease ranges among individuals from
months to years), an increase in the number of people developing TB disease. Similarly, the most
immediate impact of the big global recovery in the reported number of people newly diagnosed with
TB in 2022 is on TB mortality. Reversing the global increase in TB incidence will take longer;
previous projections suggest that it might occur in 2023 or 2024.

1

H @eTivij €kBeon Tou MNOY cuvowiel TIG ETTITITWOEIS TWV dUO XPOVWY TTavonuiag
COVID-19. To 21 kai To 22 ixaue duo dIadoXIKES XPOVIEG TTOU EKTIMATAI aUEnon Twv
TTEPIOTATIKWY KaI TNG ETTITITWONG TNG VOOOU TTAYKOOMiwG. MAAioTa o€ OTI agopd Ta
dlayvwopéva TTePIoTATIKA TNG véoou 10 2022 0 aplBuog Toug ATav 0 JEYOAUTEPOG
TToU €x&l TToTE Kataypagei. Ta mpoBAnuarta otnv didyvwaon kal Bgpatreia Tng TB mnv
mePiodo TnG TTavdnuiag tng COVID-19, cixav oav Gueco ammoTéAeoua TNG alénon Twv
BavaTtwy, Adyw un didyvwong Kal Bepatreiog Twy aoBevwy Kal oav o JaKPOoXPOVIo
QTTOTEAECHA — TTAIPVOVTAG UTTOWN TOV XPOVO TToU JecoAaBei attd Tnv Aoipwgn PEXP!
TNV eKOAAWON TNG vOOOU — TNV auénaon TNG ETITITWONG TNG VOoou, Adyw auénuévng
d1aotmopdg. ATTé TV AAAN TO TTI0 APECO OTTOTEAECHA TNG aUENONG TWV
Slayvwopévwy TTEPIoTATIKWY To 2022 cival n yeiwon g BvnoipdTnTag arméd tnv
vOOO, EVW N avTIOTPOPN OTNV auénTikr) TGoN oTNV ETTITWON 6 ATTAITACEI
TTEPIOCOTEPO XPOVO. lMaykoouiwg 0 pubuodg peiwong TnG emmiTTTwong Tng TB Tnv
mepPiodo 2015 - 2022 Atav 8.7%, TTOAU pakpid atrd Tov otoxo Thg WHO End TB
Strategy yia 50% peiwon wg 10 2025
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Greece

20

Mola Atav n katdotaon otnv EAAGda 1Tpo Covid ? Ta emmionua oToIxEia Tou
EOAY- T1ou otnpidovTal KUpiwg oTIC BNAWCEIC TWV KPOUTHATWY aTTd TOUg
KAIVIKOUG yIaTpouUg — OTTwg dnAwbnkav oto ECDC , deixvouv yia 1o 2019 évav
aTTO TOUG XAUNAGTEPOUG apIBUOUS BNAWBEVTWY TTEPICTATIKWY TNG VOOOU OThV
EupwTtn. 4 mrepiotatikd /100000 droua.
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Evaluation of Tuberculosis Underreporting in Greece
through Comparison with Anti-Tuberculosis Drug
Consumption

orgia Spala®, Stefancs Bonovas®, Takis Panagiotopoulos’

underreporting, on the basis of ethambutol

«Ibarz-Pavén, A. et al. “Pilot study of the completeness of notification of adult tuberculosis in
Athens, Greece”™: “...the observed and estimated TB under-reporting rates at the national
level were respectively 55% (95%Cl 49-60) and 75% (95%CI 71-78)....” IJTLD, 2016, Vol.
20,pp 920-925(6)

«Jelastopoulou E. et al . “Substantial underreporting of tuberculosis in West-Greece —implications
for local and national surveillance” “...we estimated that the case detection rate was 14 cases
per 100,000 persons per year, i.e. 3.7 times higher than the rate officially reported for the
period 2000-2003.”

*Domaszewskaet al. “Our results suggest that more than 90% of estimated TB cases are
captured within the German TB surveillance system” BMC Infectious Diseases (2020) 20:766

H eikdva auth @aiveTal 4TI aTTEXEl ATTO TNV TTPAYHATIKOTNTA YIOTI UTTOKPUTTITEI GoRapr)
utTodnAWan OTTWG £6€1EaV TPEIG AVECAPTNTEG UEAETEG ME BIOQPOPETIKA HAAIOTO
peBodoAoyia. H pia xpnoigotrolwvTag aav O€iKTn TNV TTPAYUATIKA KaTavaAwaon
aTTOKAEIOTIKA A/D @apudkwy, n GAAN XpnoiuoTTolwvTag TNV PéBodo
capture/recapture kai n 3n CUYKPIVOVTAG T TTEPICTATIKA TTOU dnAWBNKav We TNV
avaAuon Twv KAIVIKWV QoakEAwY Twv acBevwyv pe TB. H TpwTn TTaveAAadIKNG
eUBEAEIOG, N deUTEPN OTO PEYAAUTEPO TTVEUN/KO VOOOKOWEIO TNG XWPAG, OTO
«ZwTnpio» atnv ABAva Kai n TPITN OTA VOOOKOWEIQ TTOU KAAUTITOUV TNV QUUATIWGCN
otnv A. EANGSa. OAeg katéAnéav aTnv ekTipnon 0T N UTTOBNAWGCN OTNV XWPA PAG
ayyicel Ta emitreda Tou 70-80%. (EIZAIMQIrH). Kai autd mmapoT €ival UTTOXpEeWTIKA
onAoupevo véonua. ‘ETor ye auth Tnv KatdoTaon Kaveig dsv PTTopei va &Eper av n
OTTOIadNTTOTE TTAPATNPOUMEVN ETHOIO METABOAR OTA £TTIONUAO OTOIXEIQ OPEIAETAI O€
BeATiwon i XEIPOTEPEUON TNG KATAYPAPAG 1 TNG TTPAYMATIKAG KaTdoTaong. H
uTTOORAWON QUOIKA dev HOVO EAANVIKG TTPOBANUA aAAG TTpO@avWG gival GAAN N
BaputnTta Tou 70% pe TNV KATW a1rd ~ 10% UTTOdRAWGON TTOU EKTINAGTAI VIO TNV
epupavia. Eival rpogavég 6T n atrokAIon aoTTd TNV TTPAYUATIKOTNTA KAVEI KAl AIyOTEPO
TECTIKN TNV avAaykn yia Tnv Xadpaén Kai Twv avTioToiXwV TTONITIKWY AVTINETWTTIONG
TOU TTPORAAMATOG.
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Tuberculosis profile: Greece

TUBERCULOSIS

\ REPORT

, New and relapse TB cases
notified, HIV-positive TB incidence

A ¥)

‘ MepioTatikd TB — EKAM «H Zwtnpia»

22

Ta mrepioTaTikd Tou dnAwBnkav atro Tov EOAY otov MOY yia Tnv xwpa pag 1a
QU0 XpoVvIa TNG TTAVONUIag eU@Avifouv ATTOTONA PEYAAN peiwon . Xwpig va
QTTOKAEIOUHE TNV XEIPOTEPEUOT TOU TTPORBANUATOG TNG UTTOdNRAWONG, TA
0edopéva aTTo TO EPYACTAPIO TOU «2ZWTNPIa», TTOU ONKWVEI TTOAU PJEYAAO
Bapog otnv didyvwaon TnNG vooou otnv EAAGDQ, deixvouv onUavTIKN JEiwon
TWV dIAYVWOEWY. 2T0 KATW dIAypauua atreikovifovTal, Jrva-unva - ol
EPYAOTNPIOKES OIAYVWOEIG QUUATIWoNG. O PTTAE KABETEG YpaUES OpifouV TIG
ouo TepIddoug Tou lockdown kai n opildvTia KOKKIvN Tov unviaio M.O. Twv
OIOYVWOPEVWY TTEPICTATIKWY KATA TNV TeAeuTaia TTpo COVID 5-€Tia. 2710
oUVOAO TOUG Ta TTEPIOTATIKA QUUATiwong TTou diayvwobnkav oto EKAM 10
2020 ATav eAaxiota Aiyotepa o€ oxéon pe 10 2019 kai autd Adyw Tou rebound
TOUG KOAOKAIPIVOUG UAVEG Tou 20, TTOU TTPOQAVECTATA AVTAVAKAG
KaBuoTepNPEVES DIOYVWOEIG UE OTI AUTO ONUAIVEl Yo TOV a0BEVA Kal TNV
dlacTropd TnNG vooou. AvtiBeta yia 1o 2021 Ta GUVOAIKA TTEPIOTATIKA ATAV
MEIwuEVa KaTd ~ 25%.
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Antituberculosis Drugs
First-Line Drugs Second-Line Drugs
* Isoniazid « Streptomycin
+ Rifampin = Cycloserine
» Pyrazinamide * p-Aminosalicylic acid

» Ethambutol « Ethionamide
* Rifabutin® * Amikacin or kanamycin®
» Rifapentine = Capreomycin

« Levofloxacin®

* Moxifloxacin®

» Gatifloxacin®

* Mot approved by the U.S. Feod and Drug Administration for use in the
treatment of TB
Bedaquiline and delamanid were approved by WHO for use in the treatment of adults
with drug-resistant TB in 2013 and 2014 respectively
Pretomanid, developed by the non-profit TB Alliance, has received U.S. approval in
combination regimen with bedaquiline and linezolid for people with XDR-TB or
treatment- intolerant/non-responsive MDR-TB August 14, 2019 23

H @upaTtiwon gival Iao1go véonua otnv CUVTPITITIKA TTASIoWN@ia Twv
TTEPITITWOEWYV. YTTAPYXOUV QAPUAKA PE IOXUPN — HEPIKA PE OTTOKAEIOTIKG A/O
dpdon — Pe oUVNBWG TTEPIOPIOUEVES TTAPEVEPYEIEG KAl PIKPO KOOTOG. AUuTd
gival Kupiwg Ta TpwTNG Ypauung A/O. Ta Aeydueva deuTtepng ypaupng A/O
EXOUV WIKPOTEPN ATTOTEAECUATIKOTNTA XOUNAOTEPN €10IKOTNTA, E€ival aKPIBOTEPQ,
MTTOPEI va €xouv 0OBaPOTEPES TTAPEVEPYEIEG KOI XPNOIKOTTOIOUVTAl O€
TTEPITITWOEIG AVTOXNG ) duoAVEEiag oTa GAPPAKA TTPWTNG YPAPUAG. Na Xxpovia
UTTAPXE £€va oNUAVTIKO KEVO OTNV avaTtuén véwv eIdIKwv A/O TTapoTi autod
atroteAoUoE avaykaidTATA PE DEQOUEVN TNV AVADEIEN AVOEKTIKWY HOPPUWV TNG
vooou. ATTo Tnv elcaywyn ¢ RIF Ta Té€An Tou '60, udAig To 2013 & 2014,
eionxbnoav duo véa A/® n bedaquiline & delamanid pe cuoTaon yia xprRon
o€ a00eVEiC JE aVOEKTIKN QuuaTiwon o€ ouvOUACHO JE AANa PAPUAKA KAl
otav €xouv £¢avtAnBei ol GAAeG BepatTeuTIkEG £TTIAOYEG. To 2019 eykpiBnKe atrd
10 FDA Twv HIMA éva akoun véo @apuako n protamanide yia utrePavOEKTIKES A
MN QVTOTTOKPIVOUEVEG OTNV BepaTTEia TTOAUQVOEKTIKEG HOPPEG TNG VOO OU.
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WHO Recommended
TB treatment regimen

Drug regimens
> Initial phase-
During the initial phase, there is rapid killing of TB bacilli
Three or more drugs are used in combination
Infectious patients become non-infectious within about 2 weeks and symptoms
llsllﬂll}' impr()\'c
> Continnation phase-
Fewer drugs are necessary (usually 2), but longer time
These drugs eliminate the remaining bacilli
» l)irwll'\ Observed Treatment Slmlvg} (DOTS)
DOTS is a strategy for TB control which aims to detect 70 percent of active
I'B cases and to successfully tre t then

85 percent of

Monitoring during treatment--way to ensure patient adherence where a trained

supervisor watches the patient swallow the drugs

24

H Bepartreia gival TTOAUPNVN Kal YiveTal € CUVOUAOHO QAPHAKWY EEKIVAEI PE
N @Aaon €podou Pe 4-6 Apuaka yia 2-3 PAVES Kal ouveXilel yia AANoug 4-6
MAVEG ME 2 @apuaka. H @don auTh €ival atrapaitntn yia va oKoTwBouv ol
EVATTOMEVOVTEG 1) o€ AavBdvouoa katdoTaon BAkiAol. To yakpoxpovio TNG
Bepartreiag, n xoprnynon Twv QAapuaKwy o€ nuepnola BAon, ol Teaveg
TTOPEVEPYEIEG KOl TO YEYOVOG OTI CUVTONA UTTAPXEI CNPAVTIKI KAl aioOnTh
BeATiwon, Badel Tov aoBev O0TO TTEIPACHO TNG DIOKOTING  TNG N AUCTNPNAG
OUMMNOPPWONG OTO QAPHAKEUTIKO OXAMA. AUTO EVEXEI TOV KivOUVO OXI HOVO
avadwTTupwaong TNG VOoou aAAG TO OnUAVTIKOTEPO TO KivOUVO TNG
ETTKPATNONG OTEAEXWV PE QappaKeUTIKA avTtoxn. ‘ETal o MOY odnynénke otnv
ouoTtaon yia eicaywyr Tou DOTS, 1Tou oucIaoTIK& CUVIOTATAI OTO VA TTAIPVEI
0 a0BevNG Ta PApuaka eTTIBAETTOUEVA TTAPOUTIA yIATPOU ] VOONAEUTH.
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T1

Multidrug-resistant (MDR) refers to TB caused by
Mycobacterium tuberculosis that is resistant to at least
isoniazid (INH) and rifampin (RIF)

Pre-extensively drug-resistant (Pre-XDR) refers to MDR-TB that
is also resistant to either a fluoroquinolone or a second-line
injectable anti-TB drug (kanamycin, capreomycin, or amikacin),
but not both

Extensively drug-resistant (XDR) refers to MDR-TB that is also
resistant to both a fluoroquinolone and a second-line injectable
anti-TB drug.

New definitions:
* Pre-XDR-TB: TB caused by Mycobacterium tuberculosis strains
that fulfil the definition of MDR/RR-TB and which are also
resistant to any fluoroquinolone*

+ XDR-TB: TB caused by Mycobacterium tuberculosis (strains
that fulfil the definition of MDR/RR-TB and which are also
resistant to any fluoroquinolone and at least one additional
Group A drug*

25

Me Tov 6po TToAuavBekTIKA QupaTiwon (MDR-TB) avagepouaoTe oTnv vOOO
TTOU TTPOKaAEiTal aTTd 0TEAEXN TOUu MTB TTOU €ival avBekTIKA oTa dUOo
KUPIOTEPA AVTIQUUATIKA @Aappaka Tnv isoniazid kar Tnv rifampicin. Qg
uttepavBekTIKr (XDR-TB) xapaktnpifovrav PExpl TTpoo@aTaTa N vooog TTou
emmpdobeTa NG avroxng otnv INH kai RIF, gival avOekTIKr OTIg
fluoroquinolones kai o€ éva atrd Ta deUTEPNG YPANMNG evETIUa A/ papuaKa.
KAIvikry onuacia gixe kai n pre —XDR @uuatiwong TTou xapakTnpidovtav wg
MDR e emmrpooBetn avroxn €ite o€ fluoroquinolones ite o€ £va atrd Ta
0euTEPNG YPAUMNG evéaiya A/D edpuaka. ATTo To Trepacuévo PeBpoudpio ol
XapakTnpiopoi autoi GAAagav pe Baoel TIG véeg ouoTdoelg Tou MNOY yia Tnv
Bepatreia TwV AVOEKTIKWY HOPPWYV TNG VOO OU.
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T1
Anti-TB drugs and prevalence of resistant Mtb mutants

Prevalence of resistant
Year mutants within a wild-type
introduced population of M. tuberculosis
bacteria

Drug

Straptomycin 1945 3.8x10°%
isoniazid 1952 3.5x10°
Pyrazinamide 1952 1.0x10°®
Ethambutol 1962 3.1x10®
Rifampin 1967 1.2x10°%

Bedaquiline 2013

Mutations develop spontaneously and are selected and amplified by health care
system-related factors and/or patient behaviors (inadequate clinical
management, poor adherence, drug malabsorption, unstable drug supply)

Resistance to both INH and RIF: 3.5 x 106 x 1.2 x 108 = 4.2 x 1014
(A typical pulmonary cavity contains ~107— 109 bacilli) 26

To M.tuberculosis dev kavel avtaAAayr YEVETIKOU UNIKOU TTOU QTTOTEAEI Evav
aTTO TOUG KUPIOTEPOUG PUNXAVIOHOUG JETADOONG TNG POAPHOKEUTIKAG AVTOXNG
OTOUG TTPOKAPUWTIKOUG opyaviopous. H avroxn ota A/® ogeileTal
QTTOKAEIOTIKA O XPWHUOOWHMIKEG HETAANGEEIC TTOU YIO TA TTEPIOCOTEPA
QApPOKa eVTOTTICOVTAI O€ PIKPEG TTEPIOXEG OTO YOVIBiWUA 1 aKOUN apopouv
TTEPIOPIOPEVO apIBuO Bacewyv. O1 yeTaAAAEEIC o€ OAOUG TOUG OpYaVIOHOUG
OUMBaivouv ouVEXWG PE TUXAiO TPOTTO KAl o@eilovTal o€ AGBn OTNV YETAYPA®H
N o€ petaAAagoyodvoug TTapayovtec. H petaAAagoyéveon eival pev Tuxaio
YEYOVOG, N ETTIAOYI OUWG TWV AVOEKTIKWY OTEAEXWYV TTPOKAAEITAI ATTO TNV
avBpwTTivn TTapéuBaacn, MIAg Kal TTPOUTTOBETEl TNV TTAPOUCIa TOU AVTIOTOIXOU
@apudkou, TTou Ba Bavatwoel Tov euaioBnTo TTANBUoUS Kal Ba eTTITPEYEI THV
ETMKPATNON TOU avBEeKTIKOU KAWvou. Kal autd o€ €va voonua, 0TTwg n
QuUUATIWOoN, TTOU AVTIMETWTTICETAI UE OUVOUAOUS QAPUAKWY, TTPOUTTOBETE €iTE
AavBaouéva oxnUaATa r TN M CUPPOP@WaOn Tou acBevoug N
QVOTTOTEAEOPATIKG @APUAKaA A KAl GAAOUG TTAPAYOVTEG, TTOU 0dnyouv O0Thv
TTPAgn o€ yovobepartreia. H mOavoTnTa éva BaKTrPIO va avaTtrTugel avToxn
TauTtéxpova o€ dUo pdpuaka 11.X. otV RIF & INH 1coU0Tal ye 10 yivopevo Twv
mOavoTATWY va ouuBei KABe yeyovog avetdptnTa, yia autd Tov Adyo Kai gival
atrelpoeAdXIoTn. AuTO TTOU cupBaivel oTnv TTPAEN, Eival N CUCCWPEUCT TWV
METOAAGEEWY, HEoa aTTd d1adOXIKOUG KUKAOUG ueTaAAagoyéveang- TTIAOYAG
KAl ouvnRBwg TTponyEiTal N EUPAvIoN avOEKTIKOU KAWVOU OTO QAPUAKO HE TNV
MEYAAUTEPN TIBAVOTNTA ENPAVIONG AVTOXNG
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The within-host population dynamics of ~ ®~
Mycobacterium tuberculosis vary with
treatment efficacy

reatment
nature of purifying
ess drug pressure

pressure bears a cleal
opulations sul
tional drug resistance

Conclusions: Qur findings show is, which is well adapted to the human host,
purifying selection constrains the evo o resistance in effectively treated individuals. Nonetheless,
we alsa report a continuous tumaover 5, which could give rise to the emergence of drug resistance
in cases of drug pressure weakening g bacterial population dynamics could therefore provide an
informative metric for assessing the efficacy of novel drug combirations.

27

Ta eupripaTa TNG EPYACiag TTOU ava@EPETAl OTNV dlaPAveIa avadeikvuouy, aTrd
MIa GAAN OKOTTIA, TNV ONUacia TnG cuvOuaouEéVNG TTOAUQAPUAKEUTIKNG
aywyngs. H epappoyn very deep WGS - Tou kaAuwe 1Tadvw atrd 1000 @opeg
OA0 TOU yovIBIwUa Tou Bakihou - o€ dladoxIKa deiyuaTa TITUEAWV acBevwy,
ETTETPEWE TNV PEAETN TNG OUVANIKAG TWV EAACOOVWY TTANBUCUWY BaKIAWV O€
KABe €vav atrd Toug aoBeveic TNG MEAETNG Kal Bprike OTI OAOI 01 DIOPOPETIKOI
TTANBuo oI BakiAwv ATavV o€ apvNnTIKA TTiECT ETTIAOYAG YOVO OTIG TTEPITITWOEIG
TTOU ATAV OTTOTEAEOUATIKG Kal Ta 4 A/P. AvTiBeTa 0TOUG 00BEVEIG OE OXNPaTa
ME aTTOTEAEOHATIKA AIYOTEPQ TWV 4 @APHAKA, N QUVAUIKY TWV EAACOOVWY,
MEPIKWG aVvOEKTIKWY, TTANBUCHWY TTapEPEVE O€ OAN TN TTopEia TNG BepaTreiag
KAl O€ KATTOIEG TTEPITITWOEIG 0ONYNOE KAl OTNV AVADEIEN KAWVWVY HE
EMTTPOCOETN avToxH.
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m Resistance to Rifampicin
. Schematic representation of RNAPol
structural elements
Green: The rpoB encoded RNAPol beta
subunit
: RNAPol active site
Red circle: RIF molecule.
Pink lines: DNA; blue line: RNA chain
> “. Inset: RIF binding pocket. A.A. forming
< : Y oo hydrogen bonds with RIF in blue ; those
- /«”’Ij(;*;;{ ) that form van der Waals interactions in
i f\\ (@qu yellow.
J

ST I | | S Mutations in 11 of the 12 residues that
C T T v g v r 1 surround the RIF binding pocket have
! , been associated with RIF resistance.

EMI (2014) 3, e17; doi:10.1038/emi.2014.17

*96-98% of RIF resistance in Mtb is associated associated with mutations inside
the 81 bp rifampicin resistance-determining region (RRDR)

¢ S531L & H526Y mutations >70%

*Rare mutations outside RRDR region e.g. V176F (3. Clin. Micr. 2001 Jan; 39(1): 107-110) ,
V146F & I572F (J. Antimicrob. Chem. 2011, 66(4):730-3), T480N (EMI, 2012,18(3): 537-539)

28

O1rwg TTpoava@EpOnKe N avtoxr OQEIAETAI ATTOKAEIOTIKA O€ XPWHUOOWHMIKES
METOAAGEEIC — OUVNBWCS CNUEIAKES - KAl QUTEG eVTOTTICOVTAI €iTE OTA Yyovidia
OTOXOUG €iTE O€ yOVidla TTOU CUMMETEXOUV OTNV EVOOKUTTAPIA EVEPYOTTOINON
Twv A/® papudkwyv. H avroxi otnv RIF, éva ammd 1a duo kupidtepa A/,
OQEIAETAI OTNV CUVTPITITIKA TTAEIOWN@IA TWV TTEPITITWOEWV (96-98% Twv
TTEPITITWOEWYV) O€ METOAAAEEIC O€ pIa pIKPr TTEPIoX 81 BAoewy Tou yovidiou
rpoB 1Tou kKwdikoTToIEl yia TAV B uttopovada TG RNA polymerase, T1Tou gival
N Mo atro TIG 5 UTTOPOVADEC TTOU CUYKPOTOUV TO 0Ao-ev{upo. Ta aupivogéa tng
TTEPIOXNG OTNV OTToia eVTOTTI(OVTAI OXEDOV ATTOKAEIOTIKA O ETAAAAEEIS €ival
QUTA TTOU JE KN OPOIOTTOAIKOUG OO OUG ouykpaTouv TNV RIF diTAG oTto
EVEPYO KEVTPO TOU €vCUPOU (paivovTtal OTO PIKPO TETPAYWVO OTO ETTAVW UEPOG
NG dIaPAvEIag), WOoTe va eutrodieTal n emmiuikuvon Tou RNA katd tnv
peTaypa@ny. O1 HETOAAGEEIS KAVOUV giTe aduvartn €iTe TTI0 XaAapn TV
TTPOCdECN TNG PIPAUTTIKIVNG Kal £TO1 avaoTEAAETal n dpdon TNG. O1 yeTaAANGEEIg
otnv Ser kai TN His ota kwdikovia 531 kal 526 evroTridovtal o€ > 70% Twv
TTEPITITWOEWY .
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H INH eivail To deUTepo atrd Ta Kupiotepa A/P. Eival TTpo-@apuaKo TO OTToio
EVEPYOTIOIEITAI HEOQ OTO BAKTNPIAKO KUTTAPO atrd To ev{upo katG To
EVEPYOTTOINKEVO POPIO ITTAOKAPEI TNV OPACT TOu £VCUMOU inhA TTOoU
OUMMETEXEI OTNV OUVOEDN TWV PUKOAIKWY OEEWV TOU KUTTAPIKOU TOIXWHUOTOG
ToU BakTnpEidiou. MeTaAAGEEIC 0TO KWBIKAVIO 315 Tou yovidiou katG katd kUpio
A6yo, padi ye ueTaAAAEEIC OTO UTTOKIVNTHA TOU yovidiou inhA deuTepeuOVTWG Kal
MO OTTAVIa O€ OPIOUEVEG AAAEG TTEPIOXEG, TTOPOUV Va e¢nyricouy 10 ~85%

T1

Isoniazid resistance

Isoniazid is a prodrug and must be activated by a bacterial catalase-
peroxidase enzyme that in M. tuberculosis is called KatG.

Activated compound binds tightly to the enoyl-acyl carrier reductase
known as InhA, a key enzyme in the process of mycolic acid synthesis.

Mutations associated with isoniazid resistance:

katG315 codon: Globally, 64% of all observed phenotypic isoniazid
resistance was associated with the katG315 mutation.

inhA promoter: The second most frequently observed mutation, inhA-15,
was reported among 19% of phenotypically resistant isolates.

katG315 and inhA- 15 mutations, combined with ten of the most
commonly occurring mutations in the inhA promoter and the ahpC-oxyR
intergenic region explain 84% of global phenotypic isoniazid resistance

Seifert et al. (2015), PLoS ONE 10(3): 0119628
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QVOEKTIKWV QAIVOTUTTWV.
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T1
Resistance to the secondary anti-TB drugs - FQ

*  FQ selectively inhibit the Topoisomerase Il (DNA
gyrase) and Topoisomerase IV ligase domains,
leaving the two nuclease domains intact. This
modification, coupled with the constant action of the
topoisomerases in the bacterial cell, leads to DNA
fragmentation

*  50%-90% of FQ resistant Mtb strains carry mutations
restricted to a small region of the DNA gyrA gene
(mainly A90 & D94 or G88 & S91)

* Mutations affecting the DNA gyrB gene have been
detected in a small number of FQ resistant strains

30

2€ OTI a@opd Ta deUTEPNG YPAUMNAS A/D papuaKka, N avioxh oTIg
QPAOUOPOKIVOAOVEC OQEINETI KUPIWG O PETAANAEEIC OTA yovidia TwV
yupaowy, Katd Kupio Adyo Tng yupdong A Kal dEUTEPEUOVTWG TNG yupaong B.
O1 @-kivoAdveg avaaTéAouv Tnv dpdon TnG yupdong (A Totroiocopépaong V).
O1 ToTroI00PEPAOCEG OUVOUALZOUV TO LETUAIYUA TOU dikAwvou DNA pe tnv
TIPOCWPIVA KOTTH TNG MIOG aAUCiIOAG TOU KAl TNV ETTAVEVWON TNG, APOU TTpwTA
xahapwaoel TNV uttepeAikwaon Tou uopiou DNA. H diadikacia auTr givai
QATTOPAITNTN VIO TN METAYPA®N Kai yia Tov avaditrAaciacud Tou DNA. O1 ¢-
KIVOAOVEG dpouv avaoTEANOVTAG ETTIAEKTIKG TNV dpdon Tng ligase Tou gv{upou,
EVW a@rvouv AoikTn TNV IB1I0TNTA TOU va TTPOKAAEI KOTTH) TNG aAucidag Tou
DNA . AuTto TeAIKA €xel oav attoTéAeoua TNV Bpauon Tou DNA o€ TTOAAQTTAA
onpeia.
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O1 apivoyAukooideg AMK-KAN kai 1o KukAiké treTtTidlio CAPR aokouv Tnv
Baktnploktéva dAon Toug avaoTEANOVTAG i TTPOKAAWVTAG Jadikd AdBn otnv
TTpwTEivooUvBeon ouvdedpeva pe Tnv 30s piBoowpikn uttopovada. H
QVATITUEN avTOXAG O€ AUTEG CUVOEETAI UE METAAANAEEIC OTO Yovidlo rrs TTou
kKwdikotrolei To 16S ribosomal RNA. XaunAou emmimrédou avroxr otnv KAN
TTPOKAAOUV Kal o1 HETAAAGEEIC OTOV UTTOKIVATH TOU YovIdiou eis TTou £TTAyouv

T1

Resistance to the secondary anti-TB drugs
- Injectable

Aminoglycosides Amikacin-Kanamycin and
the cyclic peptide Capreomycin inhibit protein
synthesis by binding to the 30S ribosomal
unit, making TB unable to grow.

Resistance to Amikacin-Kanamycin and
Capreomycin are associated to mutations
affecting the rrs gene (specifically at 1401,
1402 & 1484 nts)

Kanamycin low level resistance due to
enhanced expression of the eis gene
(promoter mutations) encoding an
aminiglycoside acetyltransferase

31

TNV UTTEP-EKPPACN TOU.
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=l

Primary and acquired MDR-TB 5

FIGURE 1. The twomechanisms of tr infection and d that

generateincident (new) MDR-TB cases

A [T—
Primary H resistant case

Drug-resistant
case

T8 treatment
A New drug- New drug-
Acquired H susceptible case resistant case

Drug-susceptible
case

Resistance to anti-TB drugs can be due to infection with a strain that is already
resistant to anti-TB drugs — primary MDR-TB - or due to acquisition of drug resistance
during the course of treatment with anti-TB drugs — acquired MDR -TB

AUO0 dpopol 0dnyouv aTnV eQAvion TToAuavBekTIKNG vooou: O évag péow TNG
MOAUVONG TOu aoBeVOUG £€aPXNG ME AVOEKTIKO OTEAEXOG KAl O AAAOG HECW TNG
KMETATPOTTAG» EVOG £UAICONTOU APXIKA OTEAEXOUG OE UOVO —, TTOAU- 1 KQl
UTTEPAVOEKTIKO PECW BIABOXIKWY KUKAWV PETAAAGEEWY - €TTIAOYRG. O1 duo
QUTOI UNXAVIOHPOI SIAPOPPUVOUV KOl TNV ETTIONUIOAOYIO TNG AVOEKTIKAG VOOOU.
O mpwTOog, dnUIoUPYEI VEQ TTEPICTATIKA avAAOya PE TNV IKAVOTNTA TWV
TTOAUQVOEKTIKWYV OTEAEXWYV Va dlaoTrEipovTal TTpwToyeEVWGS. O deUTEPOG
OnuIoupyEi véa TTEPIOTATIKA EUBEWCS avaAoya e TNV EQapuoyn
QVOTTOTEAECPATIKWY OXNPATWY BepaTTeiag ZXNPATIKA JTTOPOUNE va TTOUUE OTI
n deapevn yepilel pe Tnv Tautdxpovn Asitoupyia dUo Kpouvwy. H
YVWON/EKTINNON TNG OXETIKNG CUPBOANG TOU €vAG 1] TOU AAAOU NXavICUOU
gival Kpio1un yia Tov oXeOIao PO TTOAITIKNG.



Awadavela 34

T1

Dye! et al. : Erasing the world's slow stain: strategies to beat
multidrug-resistant tuberculosis.
Science, 2002, 295(5562):2042-6

1Communicable Diseases, World Health Organization,

Table 1. Four criteria governing the long-term dynamics of drug-sensitive (S) and drug-resistant
(R) tuberculosis.

Outcomes

Condition Fraction of new cases
Number of cases N
resistant
Ros < 1, Ry, < 1 Extinction of S and R Rising, falling, or steady
Ros = 1= Ry, Coexistence of 5 and R; R persists only Rising, then steady
with §
Ros = Rye = 1 Coexistence of 5 and R; R persists in Rising, then steady

self-sustaining transmission cycles
Rog = Rgs, Roe = 1 Extinction of S; R persists in self-sustaining Rising to fixation
transmission cycles

«We conclude in this review that MDR is, and will probably remain, a locally
severe problem; that epidemics can be prevented by fully exploiting the
potential of standard short-course chemotherapy (SCC) based on cheap
and safe first-line drugs; and that best-practice SCC may even reduce the
incidence of MDR where it has already become endemic»
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2€ OTI aQOopA TNV TTPWTOYEVI] dIAcTTopd To WG Ba dlapopPwlei o€ BABOG
XpPOvou o€ atmoAuTo apiBud kal avaloyikd n ox€on Twv TTANBUCUWY TWV
aoBevwy PE uaioBNTN Kal avOekTIKr) VOO0, £CapTATAl ATTO TNV IKAVOTNTA TWV
QVOEKTIKWYV Kal EuaicONTwV OTEAEXWYV, VO TTPOKAAECOUV VEQ TTEPIOTATIKA TNG
vOOOU, TTOU aTTOdIOETAI UE TOV OPO «AVATTOPAYWYIKN IKAVOTNTA» (TO
mepIBONTO TTIa R) . TRV TIPA TNG TTAPAUETPOU AUTAG TNV OUVOIAUOPPUVOUV
TOOO TA QPUOIKA XOPAKTNPIOTIKA TwV BakiAwv 600 Kal N avepwTTivn
TTapéuBacn TTou Ye TNV Bepartreia Kal Ta HETPA EAEYXOU, a@alpEi TV TNy Kal
TTEPIOPICEl TN 1AOTTOPA TNG VOOOU. 2TIG apXEG Tou 21 alwva Kal e Baon
EKTIMACEIC VIO XAPNAA avatrapaywylkn IKavoTnTa TwV TTOAUAVOEKTIKWV
oTeAeXwy, dIATUTTWONKE N UTTOBeoN 6T TO avadudpevo TOTE TTPORANUA TNG
TTOAUQVOEKTIKNAG QuuaTiwong Ba TTapéueve Eva ocoBapd PeV, GAAG TOTTIKG
TTEPIOPICPEVO TTPORANKA Kal OTI N KAAUTEPN OTPATNYIKK YIO VO ATTOTPATTEI N
EMONUIKA £€apon Tou, ATAV N €UPacn oTNV KABOAIKA EQapPoyr CWoTWV
OXNMATWY BEPATTEUTIKAG QVTIUETWTTIONG TNG EUaicONTNG HOPYNS TNG vOoou,
onAadr) n aTroTPOTIH ENPAVIONG VEWV TTEPIOTATIKWY TTOAUAVOEKTIKNG
Quuatiwong. ZTOXOZ: Mikpd To TTOCOOTO ATTOTUXIAG OKOMUN MIKPOTEPOG O
puBuoéc eppavions MDR-TB
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Dye & Williams: Criteria for the control of drug-
resistant tuberculosis. PNAS, USA, 2000, 97:8180-5

* «...itis easier to prevent MDR-TB from arising....
The present analysis suggests that best-practice
SCC, by achieving cure rates over 80%, can
control epidemics of isoniazid- or rifampicin-
resistant disease and can prevent the
emergence of MDR-TB...

* approximately 70% of prevalent, infectious MDR-
TB cases should be detected and treated each
year, and at least 80% of these cases cured, to

interrupt the transmission cycle»
34

BéBaia o1 TTpoUTToBE0EIC TTOU ETIBEVTO yIa KATI TETOIO ATAV ECAIPETIKA
atraITnTIKES: Ogpartreia Tou 80% Twv UaioBNTWY TTEPICTATIKWY TG vOoou yia
va EUTTOdICETAI N PACIKI EUPAVION VEWV TTEPIOTATIKWY TTOAUAVOEKTIKAG
eupaTtiwong. Kai Tautdyxpova eviotmiopog Tou 70% Twv TTEPIOTATIKWY TNG
TTOAUAVOEKTIKNG vOoou Kai Bepartreia Tou 80% atrd autd, WOTE va dIOKOTTEI O
KUKAOG peTaddoong Toug. Kavévag atmd autous TouG OTOXOUG OV ETTETEUXONTE
TTOTE
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Distributions of fitness costs:

Each different mutation within the rpoB
gene conferring resistance to rifampicin
has a different relative fitness level as
measured by competitive co-culture
with a parental, susceptible strain.

The frequency is taken from the number
of in vitro spontaneous resistance
mutations found to have this mutation

Proportion

Pooled data

Mariam et al. , Antimicrob Agents Chemother.
2004; 48:1289-94.

Gagneux et al , Science, 2006, 312:1944-6.

Relative fitness

Strain fitness versus epidemiological success:

“For an obligate pathogen, the fitness attributes which contribute to the success of
specific lineages (drug-resistant or not) might be usefully considered in terms of
discrete steps of the infection lifecycle: that is, the ability to establish an
infection, and to replicate and persist within a host, as well as the capacity for
transmission.” Koch et.al EMI (2014) 3, e17; doi:10.1038

loxuel yevikd, OTI oI HETOAAGEEIG 0€ BACIKA yovidia TwV OPYAVICHWY €XOUV
apVvNTIKA €TTidpaAcn oTNV EKTEAECN CNUAVTIKWY BIOAOYIKWY AEITOUPYIWV KAl WG
€K TOUTOU £TTNPEACOUV APVNTIKA TNV BIOAOYIKI) GPUOCTIKOTATA TWV OPYAVICUWV
TTOU €ival pia BaciKA TTAOPAPETPOG TTOU KABOPIZEl TNV avaTTapaywyIKn
IKavOTNTA TOUG. In vitro TreipdpaTa aviaywviohou PJETALU HETAAAQYUEVWV
oTeAexwyv Pe avroxn otnv RIF kal Twv TTaTpikwy Toug dypiou TUTTOU, £0€1Eav
o€ OAEG TIG TTEPITITWOEIG XAUNAGTEPN APPOCTIKOTNTA. Ouwg OTTWG PaiveTal Kal
OTO OIAYPAPHA OPIOUEVES METAANAGEEIC Kal AAIOTA Ol TTIO oUXVd
eMPavICOPEVES OTTWG TT.X. N S531L £xouv pIKpO KOOTOG. Ta Treipduara autd
€Xouv pev TNV agia Toug, OPWGS atroTEAOUV Kal JEYAAN atTAOUCTEUCN MIAG KAl
yla €vav TTaBoyovo opyaviouo TTOU UTTOXPEWTIKA TTOPACITEN TOV EEVIOTH TOU, N
emTUXia oTnv dlaoTTopd Tou, Kabopiletal aTTd TIG ETTIPEPOUS IKAVOTNTEG 1) va
EYKaBIOTA TNV Aoipwén o€ éva VEO ATOMO, 2) va ETTIRILOVEI KAl
ToAAaTtTAaciaderal, 3) va avatmtuoaoel Tnv vooo Kai 4) va diaoTreipeTal. Kai
MTTOPEI va gival TEAEIWG BIAQOPETIKN N ETTIONUIOAOYIKHA TOU ETTITUXIO ATTO THV
IKOVOTNTA TOU va avTaywviCetal GAAa oTeAEXN Tou €idOUG Tou O¢ in vitro
OUVONKEG.
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MeAETEG OQv KAl QUTHA TTOU ava@EPETal aTnV dla@avela divouv TTIo PEANIOTIKA
€IKOVA YIA TNV IKAVOTNTA TTOAUAVOEKTIKWY OTEAEXWYV VA TTPOKAAOUV VEQ
TTEPIOTATIKA TNG VOOOU. AIEPEUVWVTAG TTPOOTITIKA TIG EVOOOIKOYEVEIOKEG
ETTAPEC 0BEVWV PE TTOAUAVOEKTIKN Kal euaiocbntn vooo, oTo Mepou, Ppédnke
OTI 0 KiVOUVOG EUPAVIONG VEWV TTEPICTATIKWY NTaV OXEOOV O UICOG OTIG
TTEPITITWOEIS ATOPWY O ETTAQPN ME TA TTOAUAVOEKTIKG OTEAEXN. Z€ OTI aopd

Grandjean et al. Transmission of Multidrug-Resistant and Drug-

Susceptible Tuberculosis within Households: A Prospective Cohort Study
PLoS Med, 2014, 12(6): 1001843
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3-y prospective follow-up
study in Peru

35/1,055 (3.3%) household
contacts of 213 MDR-TB
index cases developed
tuberculosis disease

114/2,362 (4.8%) household
contacts of 487 drug-
susceptible index patients
developed tuberculosis
disease.

Probability of Remaining Free of Tuberculosis

Follow Up Time (Days)

MOR Contacts
(Number) 1055 971 733 384 59 0

Drug Susceptbie
Contact (Number) 2362 2062 1064 433 17 0

“....the hazard ratio for tuberculosis di g MDRTB | hold contacts was
found to be half that for drug-susceptible contacts (hazard ratio 0.56, 95% CI 0.34—
0.90, p = 0.017)" 36

OMWG TNV YeEViKEUON TOUG T OEDOMEVA AUTA UTTOKEIVTAI ETTIONG O€

TTEPIOPIOPOUG: a) KaT apXdg Ta puKoBakTnpidia avAkouv, OTTwg Ba dole, o€
MEYAAOUG £EEAIKTIKOUG KAADOUG E DIAPOPETIKN YEWPUAETIKR dIOCTTOPA Kal
mOava Kai BIOAOYIKI) GUUTTEPIPOPA KAl B) UTTAPXEI ETEPOYEVEIQ KAl PETAEU TWV

iIDIWV TWV AVOEKTIKWYV OTEAEXWV .
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MNa Tapddelyua EAETN HETAEU TTOAUAVOETIKWY OTEAEXWYV TTOU £dWoaV TTOAAG
VEQ TTEPIOTATIKA OTO OIKOYEVEIOKO TTEPIBAAAOV TWV ACBevWV Kal GAAwWY
oTeAEXWV Tou Bakidou TTou dev Edwaoav Kavéva, OUVEDEOE dUO METAANAEEIG TNV
Mia BeTIKG kal TNV GAAN apvnTikd, OTAV CUVUTIAPXE ME TV TTPWTN, ME TOV

Salvatore et al. “Fitness Costs of Drug Resistance Mutations in Multidrug-
Resistant Mycobacterium tuberculosis : A Household-Based Case-Control
Study” J Infect Dis (2015), 213: 149-155

Table 3. Conditional Logistic Regression (CLR) Results for Significant A case-control study comparing
Tems drug resistance —associated
mutations from MDR M. tb strains

Referencel(s) Genels) Allele OR (95% CI)* PValues® . . .
causing multiple cases in a

[15, 18] katG Ser315Thr 239(1.21-4.70) 012

130] katG+ st Interaction®  0.09 (01-.73) 025 household, to matched MDR

) , P o , strains without evidence of
The initial model included 10 terms, one for each of the alleles identified through the
literature search: the inhA promoter mutation —15;¢-t; the katrG mutations Ser315Thr, second ary household cases.
Ala139Val, and Gly300Trp; the rrs mutations A1408G, T1406A, G1491T, and C1409T; the
poB mutation Ser531Leu; and the interaction allele of katG Ser315Thr and the rpsL allele
Lys43Arg. An eleventh term for the rpsL Lys42Arg mutation in the absence of katG315
was alsa included. The results sbove are shown for significant terms after backward Cases vs Controls: 88 vs 88,
elimin ation. .
Abbreviations: €I, confidence interval; OR, odds ratio. FOHOW'Up time 1473 £ 517 vs

* Data were calculated from conditional likelihood ratio model parameters (ie, the exact 1476 £ 517
conditional scores test)
" Defined as the concurrent presence of both katG Ser315Thr and /sl LysA3Arg.

“2 drug resistance-associated alleles — out of 10 studied - were found to be
significantly associated with increased or decreased probabilities of
generating secondary cases: the katG Ser315Thr substitution (increased
probability) and the simultaneous combination of katG315 and the rpsL

Lys43Arg substitution (decreased probability)” 37

KivVOUVO €U@QAVIONG DEUTEPOYEVWV TTEPICTATIKWY TNG voéoou. Eivai

XOPAKTNPIOTIKO OTI BETIKNA €TTidpacn BpEOBnKe va €xEl N IO KOIVI) JETAAAAEN

TTOU evEXETAI OTNV avTox oTnV Iooviadidon n S315T
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Comas et al. “Whole-genome sequencing of rifampicin-resistant M. tuberculosis strains
identifies compensatory mutations in RNA polymerase”
Nat Genet. 2012, 44(1): 106-110

Comas etal d
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(a) M. tb strains harbouring compensatory mutations exhibited a high competitive
fitness in vitro.
(d) Moreover, these mutations were associated with high in vivo fitness as determined
by their relative clinical frequency across patient populations. Importantly, in countries
with the world’s highest incidence of multidrug-resistant (MDR) TB, more than 30% of
MDR clinical isolates had such a mutation” 38

XapaKTnNPIoTIKN €TTIONG, €ival Kal N EUOAVION OTEAEXWYV TTOU QEPOUV
QVTIOTABUIOTIKEG METAAAAEEIC, TTOU OUCIACTIKA OTTOKABIOTOUV TO EAAEIUMA
QPMOOTIKOTNTAG. AUTEG OI AVTIOTOBUIOTNKEG METAAAAEEIC QaiveTal OTI
evToTTiCOVTal O€ £€Va HEYANO TTOOOOTO AVOEKTIKWYV OTEAEXWV TTAYKOOHIWG Kal O€
UYNAOTEPO TTOCOOTO OTIG XWPEG PE TO 0OBAPATEPO TTPOBANPA TTOAUAVOEKTIKNG
QuuaTiwong.
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%%‘&!5 THE OLDEST AND LARGEST ANTIMICROBIAL DRUG
REPORT RESISTANCE SURVEILLANCE PROJECT IN THE WORLD
ESTABLISHED IN 1994

Data sources available to estimate levels of TB drug resistance

ws== | 2018

Since the launch of the Global Project on Anti-
tuberculosis Drug Resistance Surveillance in 1994, data
on drug resistance have been systematically collected
and analysed from 160 countries worldwide (82% of the
194 WHO Member States), which collectively have more
than 97% of the world’s population and TB cases. This
includes 91 countries that have continuous surveillance
39 systems based on routine diagnostic drug susceptibility
testing (DST) of Mycobacterium tuberculosis isolates

H eikéva 1Tou divel o MOY yia TRV TTOAUAVOEKTIKY QUUATIWON OTNPICETAI OTO
TTOAQIOTEPO KA TTIO EKTETAPEVO TTAYKOOWIO QIKTUO ETTITAPNONG TNG AVTOXNAG TTOU
¢ekivnoe 10 1994. Ta dedopéva TTpoépxovTtal aTrd Ta €BVIKA cuoTANATA
dlapkoug emTAPNONGS TNG vOoou (TTopTokaAi) ‘H atrd SelyaTOANTITIKEG €PEUVES
(MTTOPVTO). Me GOTTPO 01 XWPEG YIA TIG OTTOIEG OEV UTTAPXOUV OTOIXEIA
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GLOBAL FIG.28 FIG. 29
TUBERCULOSIS Global number of people diagnosed with The global number of people reported to have
REPORT MDR/RR-TB (blue) and number enrolled on been enrolled on treatment for MDR/RR-TB,
an MDR/RR-TB treatment regimen (red), 2015-2021*
compared with estimates of the global

number of incident cases of MDR/RR-TB 20
( ),2015-2021
@ The shaded area represents the 95% uncertainty 1507
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Ta TeAeuTaia xpdvia UTTAPEE PIa oUvVEXNG auénon Tou aplBuou Twv aoBevwy
TTou diaylyvwokovTal u¢ RR/MDR-TB, kUpia Adyw TnG €1I0aywyng TNG
MoplakAg dlayvwoTIKNG ueBddou GeneMTB/RIF Xpert Tnv otroia Ba doupe
avaAuTikG apyotepa. To 2019, TeAeuTaia po-Covid xpovid, n eKTiunon Tou
MOY nArav yia mrepitrou 0,5 €kaT. VEOUG OBEVEIG TTAYKOOHIWG PE
TTOAUQVOEKTIKN 1) utrepavOekTIKA TB Kai 611 pévo 10 38% atrd auToug
¢ekivnoav tnv KatdAAnAn Bepartreia, Ye BEPATTEUTIKN ETTITUXIA TTAYKOOUiWG,
Aiyo kétw atrd 10 60%. To 2020 diayvwoTnkav 22 % kai 10 2021 17%
AIyOTEPQ TTEPIOTATIKG PE TTOAUAVOEKTIKN - UTTEPAVOEKTIKA QUUATIWON O OXEON
pe 1o 2019 kai uTTAPEE peiwon katd 15% kal 11% avTtioToixa, 0Toug aoBEeveig
ME QUTEG TNG HOPPEG TNG VOOOU TTOU gekivnoav TV KAatadAANAn BepaTreia o€
oxéon mavta pe 10 2019. ZuvoAika péxpl 1o 2021 pévo 10 43% Twv aocBevwv
ME QUTEG TIG ECAIPETIKA 0OBAPES HOPPES TNG VOOOU PTTAKAV O€ Bepartreia o€
oxéon ue Tov oToxo Tou 1,5 ekat aoBevwyv TTou €xel TeBei atrd Tov OHE yia tnv
mePiodo 2018 — 2022. Kai ydAiota ota TTaidia n kabBuoTtépnon gival akoun 1o
OPAUATIKA.
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The proportion of people with TB who
had MDR/RR-TB varies considerably
_among regions and countries. For
~ people with no previous history of TB
treatment (new cases), best estimates
- range from less than 3% in the WHO
: African, South-East Asia and Eastern
* Mediterranean regions to 24% in the
European Region. For people
previously treated for TB, best
estimates range from 8.4% in the
Eastern Mediterranean Region to 54%

o 2023

Sl

\
7
¢

The countries with the largest share of in the European Region. At country

the global number of people estimated level, the highest proportions are found
to have developed MDR/RR-TB in the Russian Federation and in
(incident cases) in 2022 were India several countries in eastern Europe and
(27% of global cases), the Philippines Central Asia.

(7.5% of global cases) and the Russian
Federation (7.5% of global cases)

2UhQwva pe TNV eeTivr €kBean Tou MOY 10 42%TWV TTAYKOOUIWV
mrepioTatikwy MDR-TB evrotriovral aBpoioTIka o€ 3 JOVO XWPES, KaTd aeipd
ap1Bpou trepioTaTiKWy, TIG INAIA, OIAIMTINEZ ka1 PQZIA. Ta moocooTd
TTOAUQVOEKTIKNG VOOOU OTIG VEEG TTEPITITWOEIG KAl OTOUG OOBEVEIC JE
TTponyoupevn Bepartreia, oTnv dIAPOPES TTEPIOXES euBuvng Tou MNOY
gekivouoav atmo 3% kai 8,4% kai @Tévouv pEXpl TTavw ato 24% kal 54%
avrioToixa. Me 1o coBapdtepo TTpdRAnua otnv Trepioxry Tou WHO-Europe
ASyw NG coBapdTnTag Tou TTPORAANATOC 0TNV Pwaoia Kal apKETES XWPES TNG
avaToAIKAG. EupwTtrng kai KevTpikng Aciag.
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High rates of multidrug-resistant and rifampicin-resistant TB among

re-treatment cases: where do they come from? 42
Ragonnet et al. BMC Infectious Diseases (2017) 17:36, DOI 10.1186

Amplification during primary treatment @ Failure of 2nd ine therapy
Initial MDR/RR~TB treated as DS-TB Re-infection with MDRIRR-T8

1) Amplification during treatment: 38% (28-49, 95% SI) II) initial MDR/RR-TB inappropriately treated as DS
TB: 44% (36-52, 95% SI), Ill) MDR/RR-TB relapse despite appropriate treatment: 12% (7-19, 95% Sl and IV)
re-infection with MDR/RR-TB.

Pathway Il dominant in the Western Pacific (74%; 67-80 95% Sl), Eastern Mediterranean (68%; 60-74 95%
Sl) and European (53%; 48-59 95% SlI) regions, Pathway | makes the greatest contribution in the American
(53%; 40-66 95% SI), African (43%; 28-61 95% SI) and South-East Asian (50%; 40-59 95% SI) regions.

H TToAUQVOEKTIKN VOOOG OTA VEQ TTEPICTATIKA BEWpPEiTAl DEIKTNG TTPWTOYEVOUG
dlaoTropdg. H peAéTn auth TTPOOTTIABNOE VA ATTAVTHOEI OTO EPUWTNHA TI
QVTITTIPOOWTTEUOUV OTIG DIAPOPES TTEPIOXEG TOU KOOUOU, TA TTEPIOTATIKA
avOEeKTIKAG vOOOU OTOUG aoBeveic pe TTponyoupevn Bepatreia. EKTINABNKE OTI
MOVO TO 38% a@opd TTEPIOTATIKA A0OEVWY TTOU AVETTTULAV TNV QVOEKTIKN
Mop®n TNG vOoOU KaTd TNV dIGPKEIQ EVOG ATTOTUXNMEVOU BEPATTEUTIKOU
OXAMOTOG Kal auTA TTAEIOWN@OUV OTIG XWPES PE TO YAAALI0 xwua. To 44%
aQOPA TTEPIOTATIKA TTPWTOYEVOUGS BIACTTOPAC TTOAUAVOEKTIKNG VOOOU TToU dev
dIayVWOTNKE WG TETOIA KAI QVTIMETWTTIOONKE ApXIKA WG euaicbnTn QuuaTtiwon
(xwpeg pe TTopTOKAAi). To 12% TTEPIOTATIKA TTOU BIAYVWOTAKAV PEV WG
TTOAUQVOEKTIKA KAl YIO TA OTTOIO UTTAPEE aTTOTUXIa BEPATTEUTIKWY OXNUATWY
(kupiapxa otnv M'ewpyia, AiBouavia kai To MepoU) Kal TEAOG O€ OPICUEVES
TTEPIOXES OTTWG TO AeadTo 0TNV N. AQPIKN Kuplapxouoe n de novo Aoipwgn pe
TTOAUQVOEKTIKO OTEAEXOC, YEYOVOG TTOU avTAVOKAG Kal TV €KTAoN TNG
d1a0TTOPAG TNG TTOAUAVOEKTIKAG QUUATIWONG oTNV TTEPIOXH auTrh. H HEAETN
QTTOKAAUTITEI TO GNPAVTIKO TTPOBANUG TTPWTOYEVOUG BIaoTTOPAS
TTOAUQVOEKTIKNAG VOO OU.
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Five priority actions to address the global MDR-TB crisis

PREVENT THE DEVELOPMENT OF DRUG RESISTANCE THROUGH
HIGH QUALITY TREATMENT OF DRUG-SUSCEPTIBLE TB
Prevent MDR/RR-TB as a first priority.

EXPAND RAPID TESTING AND DETECTION OF DRUG-RESISTANT|
TB CASES

Scale up rapid testing and detection of all MDR/RR-TB cases.

PROVIDE IMMEDIATE ACCESS TO EFFECTIVE TREATMENT AND
PROPER CARE

Ensure prompt access to appropriate MDR-TB care, including adequate supplies of quality
drugs and scaled-up country capacity to deliver services.

PREVENT TRANSMISSION THROUGH INFECTION CONTROL
Implement appropriate TB infection control measures and quickly enroll diagnosed patients on
effective treatment to minimize the risk of disease transmission

INCREASE POLITICAL COMMITMENT WITH FINANCING
Underpin and sustain the MDR-TB response through high-level political commitment, strong
leadership across multiple governmental sectors, ever-broadening partnerships, and adequate
financina for care and research
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A6 Tov MNOY 1TpotdcoovTal 5 TTPOTEPAIOTNTES VIO VA AVTIMETWITIOTEI N
TTAYKOOMIA Kpion TNG TTOAUAVOEKTIKAG QUUATIWONG:

1.YwnARg TroidtnTag Bepatreia TG euaiodBNTAG vOOOU YyIa TNV ATTOTPOTTH
dnuIoUPYiag VEWV aVOEKTIKWV OTEAEXWV.

2. Aueon Kal owaoTh epyacTnpiakh diIdyvwaon Tng avioxns oe 6Aoug Toug
aoBeveic. A€lotToinon Twv YPAYOPWY HOPIAKWY TEOT.

3. Aueon mpdéoBacn oTtnv KAatdAAnAn BepaTreia

4. Epapuoyn HETPWYV EAEyXOU TNG OIACTTOPAG

5. MoAITikr} d€opeuon Kal XpnuaTodoTnon

H €ugaon cival TTpo@avwg TTAEOV OTNV KATeUBUVAON va KAEICOUV TAUTOXpova
Kal 01 OUO «KAVOUAEG» TTOU TPOPODOTOUV TNV ETTIONUIA TNG TTOAUAVOEKTIKAG
vOOoOu.
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Average treatment cost per case, 2010 dollars
Direct treatment costs" Productivity lost during treatment

50 $100,000  $200,000  $300,000  $400,000  $500,000  $600,000

1
17,000
69 months| >

MDRTE $260,000 JUST ONE DAY
OF AVAILABLEXDR-TREATMENT

20-26 months

XDR-TB
$554,000
32months !

diagnosti social work, housi &
Source: CDC THE HUFFINGTON POST l
14,000 _ T ——

PILLS

83%

B 30%
(2016 colort)
XDR-TB

MDR-TB treatment can
consist of more than
14,000 pills, plus daily
injections for six months

44

21NV €IKOVA QAIVETAI PIA EKTIINON TOU XPOVOU Kal TOU KOGTOUG YIa TV
Bepartreia TNG euaiocbNTNG, TTOAUAVOEKTIKNG KOl UTTEPAVOEKTIKAG QUUATIWONG O€
doAdpia, o€ TIEG Tou 2010, cupTTEPIAAUBAVOPEVNG KAI TNG ATTWAEING
€l000fuaTOG AOyw un epyaciag. 6-9 priveg kai 17.000 $ , 20-26 prveg kai
260.000 $, 32 prveg ka1 554.000 $ avtioToixa. MNa TNV TTOAUAVOEKTIKH Kal
UTTEPAVOEKTIKI QUUATIWONG N BEPATTEUTIKY ETTITUXIO META TA TTOAUUNVA KAl
TToAudaTTava autd oxnparta, Atav Aiyo Tadvw atro 1o 50% yia TV TTpwTn Kal
MOAIG 30% yia TNV UTTEPAVOEKTIKN QUUATIWON, KOTA HECO OPO TTAYKOO HiWwG.
Eival Tpo@aviig n PIKPr atToTEAECUATIKOTNTA TWV PEXPI TTPOCOATA
XPNOIUOTTOIOUKEVWY OXNHATWY, OTAV OTToIA TTPETTEI VO OUVUTTOAOYIOTEI TTIONG
N TTOAUTTAOKOTNTA TOUG, N TAAQITTWPIA TOU aoBeVOUG (TT.X. KAOBNUEPIVEG EVETEIG
€TTi TTOAAOUG PAVEG) Kal 01 TTIBAVEG TTAPEVEPYEIEG OTTWG TT.X. N MOVIUN ATTWAEIQ
OKONG aTTO TIG AMIVOYAUKOGIOEG, TTOU 0ONyoUV O€ eyKATAAEIYN i O€ Un
OUMMOPOWOT, ME TOV KiVOUVO EKTOG TWV AAAWYV VA ETTEKTEIVETAI N AVTOXN KAl
o€ VEQ QApPUAKA.
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A6 épuaot o MNOY eionyeital aAAayEG oTn Bepatreia yia TNV avOEKTIKI)
QUUATIWON, ETTIKEVTPWVOVTAG O OXAMATA TTOU £XOUV OTO KEVTPO TOUG TNV
bedaquiline, TTou padi ye TRV pretomanid civar TTPOCPATA AVATITUYUEVA KAl
eykekpiyéva A/®, Kal Ta oTroia OXAMATA ETTIOILKETAI VA CUUTTANPWVOVTAI JE
AAAa 3, eapuaka, TTou OAa AapBdavovtal ammd To OTOPA KAl YIa Ta OTToia

Treatment of Drug-Resistant Tuberculosis

HEEIRE R EE

AFIEIEIEIE]
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An Official ATS/CDC/ERS/IDSA Clinical Practice Guideline

|am J Raspir Crit Cara Mad Vol 200, Iss 10, pp e3-a142, Nov 15, 2019

U.S. FDA approved Pretomanid Tablets in
combination with bedaquiline and linezolid for
the treatment of a specific type of highly
treatment-resistant tuberculosis of the lungs.
August 14, 2019

WHO announces landmark changes in treatment
of drug-resistant tuberculosis 15 December 2022
WHO has just released updated consolidated
guidelines on the treatment of drug-resistant TB (DR-
TB) featuring major improvements in treatment
options for people with multidrug-resistant or
rifampicin-resistant tuberculosis (MDR/RR-TB). The
guidelines include a new recommendation on the use
of a novel all-oral 6-month regimen composed of
bedaquiline, pretomanid, linezolid and moxifloxacin
(BPaLM) in people suffering from MDR/RR-TB or
MDR/RR-TB with additional resistance to
fluoroquinolones (pre-XDR-TB). The newly
recommended BPaLM regimen offers better
outcomes, remarkably shortens the duration of
treatment, and thus significantly improves quality of
life for people with MDR/RR-TB.

atrodedelypéva UTTAPXEI EualoBnaia Tou BakiAou.

H o ekteTapévn peta-avaiuon mavw atro 12.000 TepIoTATIKWY, OEiXVEI
augnuévn aTToTEAEOUATIKOTNTA TWV OXNUATWY AUTWY - 0T0 76.9% - yia Tnv

MDR-TB.
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* Multidrug-resistant (MDR) refers to TB caused
by Mycobacterium tuberculosis (MTB) that is
resistant to at least isoniazid (INH) and rifampin
(RIF)

WHO New definitions

* Pre-XDR-TB: TB caused by Mycobacterium
tuberculosis (MTB) strains that fulfil the
definition of MDR/RR-TB and which are also
resistant to any fluoroquinolone

+ XDR-TB: TB caused by Mycobacterium
tuberculosis (MTB) strains that fulfil the
definition of MDR/RR-TB and which are also
resistant to any fluoroquinolone and at least one
additional Group A drug

(22 January 2021,WHO Meeting report)
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O1 aA\ayég auTéEg oTa BepatTeuTIKG oxApaTa, odriynoav tov MNMOY kal o€
avTioToixeg aAAayEg oToug oplopoug TnG pre —XDR kal XDR gupaTtiwong, evw
KPATNOE XWpPig aAAayr Tov OpIoPO TNG TTOAUAVOEKTIKAG QuuaTiwon (MDR-TB).
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The Treatment Action Group (TAG) finds that total public
expenditures on the development of bedaquiline far exceed
those of the originator company. Public investment was 3.1-5.0
times those of the originator Researchers have calculated that
the drug could be produced and sold at a profit for much less—  npING T8 BY 2030 MEANS:
as little as $0.25 per day* (less than $8 per month)...

The price for a six-month course of bedaquiline was different 80%
for low-, middle-, and high-income countries (US$900, $3,000,
and $30 000, respecllvely) o i e Th comme

The corporation charges for bedaquiline is $400 for a six-month
treatment course (367 per momh? for countries eligible to
purchase the drug through the Global Drug Facility (GDF), an
organisation that supplies TB drugs to low- and middle-income
countries. Many people require up to 20 months of the drug,
raising the price of bedaquiline alone to $1,200 — and multiple
additional drugs are needed to treat DR-TB.

Pretomanid was developed by the TB Alliance, a not-for-profit
organisation, funded by governments (e.g. Auslralla Germany,
the UK and the US) and philanthropic sources.

Mylan will charge $364 for a six-month treatment course of
pretomanid ($61 per month). This price is still too high,
especially considering that DR-TB treatment requlres muluple
drugs andg]eople who do not respond to treatment may require ONIPOEAYOL HONHTIKOY TYMEOYAIOY
treatment for longer than six months. With this price, a six-

month treatment course of the BPaL regimen will be priced at

$1,040. It has been estimated that generic versions of

pretomanid could be produced and sold at a profit for as little
as $0.36 per day* (less than $11 per month).

Data presented at the 50th Union World Conference on Lung
Health. Hyderabad, India, 2019
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Mia vOOOG JE Ta XAPOKTNPIOTIKA TNG TB uTTopEi va €XEl KATOOTPOPIKEG
OIKOVOWMIKEG ETTITITWOEIG VIO TOV A0BEVH 1) TNV OIKoyévela Tou, Adyw TNG
ATTWAEIOG €1000APATOG. ETTITITWOoEIG uTTOpEi va £XEI Kal N BgpaTTeia kal oxl
TTAVTA yIa TOUG TTIO TTpo®aveic Adyouc. ‘Exel avagepBei 11.X. OTI aoBeveic ue
MDR/XDR- TB 10U ATav 0¢ pakpodxpovn voonAgia otnv N. A@pIkn, dev
dIkalouvTav TTAEOV TO ETTIOOUA AVEPYIAG APOU TOUG GUVTNPOUCE TO OUCTNUC
uyeiag. Opwg 1o eTTidopa ATAV TTOAAEG POPEG TO JOVO OIKOYEVEIAKO £100dNUA
ME aTTOTEAEC A OI A0BEVEIC va eyKATAAEITTOUV TNV BeparTreia TpIv TNV
oAokAnpwaoouy, yia va {avattdpouv 1o tTidopa. Kal BERala TTpogaveig givai ol
EMTITWOEIS O6Tav 0 aoBevh¢ popTwveTal OAO | akOuN Kal JEPOS Tou KOOTOUG. H
avatTugn Twv kaivoupyiwv A/P pretomanid & delamanide oTnpixTnke €ite
QATTOKAEIOTIKA TO TTPWTO 1] KATA KUPIO AOYO TO DEUTEPO O€ KPATIKEG OATTAVEG )
QINaVOPWTTIKEG CUVEICPOPEG. OI TIUEG PE TIG OTTOIEG TA DIAKIVOUV Ol
QAPMOKEUTIKEG ETAIPEIES Eival ATTO ATTAYOPEUTIKEG EWG ECWPPEVIKES - AKOWN
Kal ekei TTou ota TTAaiola A/® TTpoypappaTwy emdoTouvTal . MNa TTapddeiyua n
e€aunvn docoloyia yia Tnv delamanide Eekiva atrd 400 $ oTIC PTWYES XWPEC,
otav emodorteital, kal eTavel Ta 30.000$ oTIg Aeyoueves TTAOUCIEG Kal yia TV
pretomanide Ta 364 $. EvdeikTikd n AAA a1ré TO VOGOKOUEIO HAG Yia 2 Jovo
aoBeveic kail yia 6unvn Bepatreia givar ota 80.000 eupw. 210 500 Maykdéouio
MveupovoAoyikd 2uveEdplo 1o 2019, og JEAETN TTOU TTAPOUCIACTNKE OEIXTNKE OTI
ol eTaIpEieg Ba gixav KEPOOG akdUN Kal av TTOUAOUCAV TO CUYKEKPIYEVA
okeudopata yia 8 kai 11 $ Tov prva. KaAég ol diaknputeic Tou MOY yia 0%
KATOOTPOQPIKO KOOTOG OTIG OIKOYEVEIEG TWV 00BEVWYV TO BEUQ gival av Kal TTwG
uAoTTolouvTal.
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MTB Noé (%) MDR No (%) XDR No (%)
TOTAL | GREEKS | FOREIGNERS | TOTAL | GREEKS | FOREIGNERS | TOTAL | GREEKS | FOREIGNERS | ToTAL | GREEKS

2006 w | wzen 154 (23) 138 Ire) ) 1029 | a9 0@ o1 2
2007 s | meein | wewey | ves | 106 1269 ) ) ) o225 o o
2008 w1 | wseen | @iz 136 862 ) 409 | 209 20 207 25 )
2009 441 201 (45.6) 240 (54.4) 15(34) 4(19) 11(46) 2(05) 2 0(0) 133 50 0
2010 461 154 (33.9) 307 (66.6) 11(24) 3(19) 8(286) 5(11) 0(0) 5(16) 455 o 625
2011 wa | meeea | a0@e | .ee 3a7) 1368 309 0 ) 3 o 307
2012 422 197 (47) 225(53) 11(26) 4 731 1(0.2) 0(0) 1(0.4) 9 o 143
2013 3n 204 (55) 167 (45) 18(49) 3(15) 15(9) 1(03) 0(0) 0(0) 55 o 0

321 170(53) 151 (47) 1031 1(06) 9(6) 3(09) 00 3009 o ™

) 2369 125 3@ ) ) ) 00 ) o

296 170(67) 126 43) san 202 ) 0 ) ) o
2017 2 | weeos | 18 3 T@9 @ 109 | 100 0@ 125 2
ToTAL | 4729 | 2440 2279 136 42 94 21 6 15 155 143 16

(52) (48) Q (1) (69) ©4) | @9 (1)
Data from the National L y for a, Sotiria Chest Diseases Hospital, Athens 4.8

H gikOva 1Tou KaTaypda@oupe oTo €BVIKO KEvTpo Avagopdg oTnv ZwTnpia yia
Ta TTOAUAVOEKTIKG OTEAEXN TTIOTEUOUE €ival TTIO AVTITIPOCWTTEUTIKA O OXEON
ME TNV UTTOBAAWON TTOU TTPOAVAPEPONKE YIA TNV QUUATIWON YEVIKA OTAV XWEO
Mag, YE TO OEDOMEVO OTI €iNAOTE TO JOVO pyaoThpIo oTnv EAAGSQ TTOU KAVEI
QQAIVOTUTTIKO €AEYXO avToxng oTa deutepelovta A/P kal KaTd CUVETTEIQ
YIVOPOOTE OEKTEG BEWPNTIKA OAWV TWV AVOEKTIKWY OTEAEXWYV, OTTOU KAl VO
QATTOMOVWVOVTal auTd.

Tnv dekaetia 2006-2017 10 €GO TTOCOOTO TTOAUAVOEKTIKWY OTEAEXWYV ATAV
Aiyo TTavw atrd 10 3% TOou GUVOAOU TWV VEWV BIAYVWOUEVWY, TTEPIOTATIKWV
o1o EKAM . Katd péoo 6po 10 30% agopouce ‘EAANveS kail 1o 70% &évoug N
‘EAANVEG eTTAvVATTOTPIOPEVOUG ATTO TIG XWPES TNG TTpwnV 2.E. (Tnv MNewpyia
KUpiwg)

H &€ uTTEPAVOEKTIKA QUUATIWON AVTIOTOIXOUOE OTO 15% TWV TTEPIOTATIKWY TNG
MDR/TB 1y 10 ~ 0,5% TOU OUVOAOU TWV TTEPICTATIKWV.
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2019-2021: INH-RESISTAND, RR- MDR & XDR /TB CASES.

DATA FROM THE GREEK NATIONAL REFERENCE LABORATORY FOR MYCOBACTERIA

[ @INH BRRMDR _ OXDR |

2019 2020 2021
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MNa &€ TNV TEPiodOo TOU KOPOVOIOU TA TTEPIOTATIKA TTOAUAVOEKAG Kal
UTTEPAVOEKTIKNG QUUATIWONG, WG TTOOOOTO TOU OUVOAOU TwV BETIKWYV OTNV
QuuaTiwon aoBevwy, TTou diayvwoTtnkav oto EKAM, Tapéueivav otaBepd



