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In 2023, TB probably returned
to being the world’s leading
cause of death from a single
infectious agent, following 3
years in which it was replaced
by COVID-19, and caused
almost twice as many deaths
as HIV/AIDS.

WHO, Global tuberculosis report 2024
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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 |latent 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 aimioAoyikég TTapdyovTag TnG QuuaTiwong gival To MuKoBakTrpIo TNG
Qupuatiwong (MTB) i BdkiAog Tou Koch. O BdkiAog peTadideTal ammd avOpwTo
o€ AvOPWTTO AEPOYEVWIG, ME TO HOAUCHEVO OTAyOVIdIa TTOU BIOCTTIEIPOUV Ol
Q0BEeVEIG UE TNV TTVEUPOVIKA HOP®r TG VOOOU, N OTToiA €ival Kal N ouXvoTepn
(~80% 1wV TTEPIOTATIKWYV). Aiyol BAKIAOI BEWPNTIKA gival apKETOI, OHWG OTNV
TTPAEN XPEIAZETAI TTOPATETAPEVN ETTAPH KAl OTNV HEYAAN TTAEIOWN@ia TOUG Ol
ETTAPEG PJE VOOOUVTA AToua v 0dnyouv Kal o€ poAuvorn. MNMap’ OAa autd
ekTIHATAI OTI KABE 00BEVIG PE EvEPYD TTVEUNOVIKN VOGO PTTOPET va pJoAuvel 10-
15 dtopa €Tnoiwg. 210 dtopa 1Tou Ba poAuvBouv, 010 90% TwV TTEPITITWOEWV
0 BAakIAog TTapapével o AavBavouoa KatdoTaor, icwg Kail yia 6An Toug Thv
{wn, o€ piIa OUVOUIKA ICOPPOTTIO UE TO AVOCOTTOINTIKG OUCTNUA TTOU GUVARBWS
Oev PTTOPE va ToV COAEIYEL, TTEPIOPICEI OPUWGS TOV AVEEEAEYKTO
TToAAaTTAaCI00W6 Tou. Ta dTtopa autd Xapaktnpeifovral wg éxovra AavBdvouoa
Quuatiwon. To uttéAoitro ~ 10% Ba voooel. O1 piooi TTepiTrou Ba avaTTugouv
TNV VOOO PO OTa 2 TTPWTA XpoOvia PJETA TNV péAuvon kal To GAAO 5% KdaTTola
oTiyuy otnv wr Tou. H vOo0G OTIG OUXVOTEPEG MOPYES TNG gival IGoIUn. Av
OMWG peivel xwpic Bepatreia r o BAKIAGG gival avOEKTIKOG OTa AVTIQUUATIKA
Odppaka (AD) 161€ N vOo0og 0dnyei oTo BAvaTo pe 1o ~ 50% Twv atéuwv va
KaTaArlyouv eviog TnG dIETiag atrd tnv ekdAAwoN 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 avBpwITivou OpyavIGHoU, GTIG KUWEAIDEG TOU
TIVEUMOVQ, €ival Ta KUWPEAIDIKA Jakpo@Aya Kal Ta JOVOKUTTAPG TTOU TTPOCTPEXOUV
atrd 10 aipa. AuTd @AyoKUTTAPWYOUV ToV BAKIAO KAl UTTOPOUV VA TOV KATAOTPEWOUV
/N adpavotroifjoouv. ATTOTEAOUV TNV TTPWTN KN €18IKA YPAMMN dUUVOS TOU
QVOOOTTOINTIKOU cuaThpaTog. Ta devdpiTika kKUTTapa (DCs) 1Tou e1Tiong
PAYOKUTTAPWYVOUV TOV BAKIAO TTOPOUCIAZOUV avTIyova TTOU TTPOEPXOVTAI ATTo TV
TEWN TOU BakTtnpidiou ota dwpa T- AePPoKUTTapa Tou @poupol Aeugadéva yia va
gvepyoTroinBei n €181KA KUTTAPIKA avogoia.

O BAKIAOG atTd TNV PEPIA TOU €XEl avaTTTUEEI DIAPOPES OTPATNYIKES YIA VA ETTIRILVEI
o710 £XOpikd TTEPIBEGANOV TwV PakpoPAywv. O 0 KOAd XapaKTNPIoHEVOG
HNXaviopog gival autog TTou PTTOdICEI TNV WPIPAvon ToU ¢ayooWHATOG, MIG TTOPEia
KaTd Tnv oTtroia 1o pH Tou YETATPETTETAI OTAdIAKA O€ OEIVO WATE META TNV oUVTNEN
TOU HE TO AUGOOWHA VO EVEPYOTTOINBOUV Ol UNXaVICHOI TTapaywyng eAeUBepwv
piIlwv, o1 kKaBewiveg Kal GAAa AUTIKG eviupa KOTOOTPOPAG TWV JIKPORiwv

O BAkIAGG £xel eTTioNG PNXAVIOPOUG TTOU UTTOdIOUV TNV OVTIYOVOTTAPOUCIOOTIKA
opdon Twv DCs OTTWG Kal TNV JETAKIVAON TOUG OTOUG AEPPADEVEG.

‘ETo1 To MTB 110U €ival evOoKUTTAPIO TTAPACITO JETATPETTEI TO KATA Ta AAAQ
BaktnpiokTévo pakpo@dayo KUTTapO oTnV KUpla 0Tia TTOAAATTAQCIOGHOU TOU.

H vékpwaon Tou pakpo@dyou OTav eV UTTOPEI va avTEEE TO QOPTIO TWV
TToAAaTTAQOI0OuEVWY BakiAwy odnyei oTnv dlaoTropd TnG Aoiwng o€ véa KUTTapA
KOl HEOW TNG KUKAOQOPIAG TOU aipaTog o€ AAAEG TTEPIOXEG TOU aVOPWTTIVOU
owpaTog.

2uvnBwg o AAAa onpeia oTov TTveuuova aAAd Kal o€ KABe onueio Tou owpatog. ‘ETol
EKTOG aTTO TNV TTVEUHOVIKN HOP®H TNG VOOOU TTOU Eival N OUXVOTEPN , QUTH MWTTOPEI va
€KONAWOEI Kal Ye TNV op@r| TNG SIACTTOPTNG QUUATIWONG 1 TNG QUUATIWONG
O1aQOpWYV OpyAvwy T.X. TWV OOTWVY, TWV VEQPWY, TOU TTETTTIKOU, QUUATIWANG
MNVIYYimda 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/6 T cells{

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

H “deuTepn” ypauun Guuvag €ival To KOKKiwUA TToU €ival évag aUUVTIKOG
MNXAVIOUOG EEAIKTIKA TTOAU TTAAIOG. XAPAKTNPIOTIKOG MEV VIO Th QUUATIWON —
€€ OU KaIl KOKKIWHATWONG VOOOG- AAAG 01 aTTOKAEIOTIKOG, OPOU UTTOPEI Va
oxnuaTideTal Kal AOyw TG TTapouaiag AAAwWVY BakTnpIdiwy  HUKATWY 1 aKOPN
Kal Katrolou adpavoug EEvou CWHPATOG 1) va gival ayvwoTou aITIOAOYiag OTTwG
OTNV 0apKoEgidwaon. To KOKKIwUa AaTTOTEAE TNV TTPOCTIABEIO TOU OpyaVIoHOU VO
TTEPIXAPAKWOEI TO EEVO TWHA TTOU OEV PTTOPEI va KATAOTPEWEI HE AAANO TPOTTO.
Ta OAUCOHEVA HAKPOPAYA EKKPIVOUV KUTOKIVEG TTOU TTPOCEAKUOUV OTNV
TTEPIOX GAAQ KUTTOPA TOU QVOCOTIOINTIKOU CUCTHAMATOG. AUTA OXNUATICOUV JIa
KOAG opyavwuévn o@aipiki OOMN], TTOU AaTToTEAEITAI ATTO JaKPOoPAya, AAAa
MOKPO@AYa TTOU ATTOKTOUV EIKOVA £TTIONAIOKWY KUTTAPWY 1) TTOU
OUYXWVEUOVTAI O€ TTOAUTTUPNVA YIYOVTOKUTTapA, OedvpITIKA KUTTapa (DC),
evepyotroinuéva T AEu@OKUTTOPA Kal TEAOG TO KOKKiWPa TTEPIBAGAAETAI aTTO
IvVoBAdoTeG. H uttogia oTo KEVTPO TOU KOKKIWMPATOG 0dnyei o€ vékpwaon. O
VEKPWTIKOG 10TOC PoIadel AeuKOS Kal EUBPUTITOG, aav TUPI €€ OU Kal O
XOPAKTNPIOPOG TUPOEIBNG VEKPWON. Ta BAKTHPIA OTO KEVTPO TOU KOKKIWHUOTOG,
ASyw Tou UTTOgIKOU TTEPIBAAAOVTOG, TNG EAAEIYNG BPETITIKWYV CUOTATIKWY , TOU
XaunAou pH kai TNG TTapouciag TOEIKWY UETABOAITWY, BpioKovTal O OTPEG KAl
MTTOPEI va TTapapeivouv o€ AavBdvouoa KatdoTaon yia OEKAETIEG A akOuN Kal
yia 6An mn {wr) Tou atéuou.
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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.

* Theonset 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., Listers miloenza o LCMY) el days after infection, and contract

to establish memory populations.
» After M. Tuberculosis infection. T-
i8 T cell responses are not initiated
;5?73 /\ / until 9-11 days after infection,
a \ . peak several weeks after infection,

and bacteria are not eliminated.

Days postinfection Days post-infection 4

2T0 KOAQ OXNUATIOPEVO KOKKIWMPA, KEVTPIKO POAO TTaiCEl N €10IKI) KUTTAPIKA
avooia pEow TwV gvepyoTroinuévwy CD4 T AepgokuTttdpwy. Ta KUTTapa auTd,
TTOU EVEPYOTTOIOUVTAI OTO QPOUPO AEP@adEva, €VIOXUOUV TNV PBaKTNEIOKTOVA
Opdon Twv pakpo@aywv Pe TNV €kKkpion TNF aAAG kupiwg TnG IFN-y. H
aduvapia o€ TTOAAEG TTEPITITWOEIG Va EePICwOET TTANPWS N AoiPwEn, EKTOC TWV
AAWV, oQeiAeTal KAl OTNV KOBUOTEPNUEVN «APIEN» TWV EVEPYOTTOINKEVWY T
AEPQOKUTTAPWY TTOU OTTWGS AvVaPEPBNKE Kal TTPIV, Eival ATTOTEAECUA TNG
dpdong TTou aokei o BAKIAOG oTa AvTIyovoTTapouclaoTiKa DCs, Ta otroia
@TAvVOUV KaBuoTepnuéVa O0ToUuG Aep@adéveg. AeCid KaTw oTn diagdveia
atreikovifovtal diaypapuaTikd ol d1aPopES 0To XPOVOo eKOAAWONG TNG EIDIKAG
KUTTOPIKAG avoaiag o€ pia BakTnpiakA AOiMwEnN TToU avTIMETWTTICETAI ETTITUXWG
ME TO EepiCwua Tou PIKPORIoU Kal oTnv Aoipwégn atré Tov BakiAo Tou Koch, o
OTT0IOG £0TW KAl AdPAVOTTOINUEVOS TTAPAPEVEI OTOV OPYAVIOHUO TTPOKAAWVTOG
TN ouvexn diEyepon Twv T AEPPOKUTTAPWYV. 'ETOI TO KOKKiWPa TTPOTEIVETAI VA
Trai¢el dITTG POAO, APOU OTNV TTPWIKN HoP@r Tou dpa dIACTIEIPOVTAG TNV
AoipwEN yIaTi Ta VEKPWHPEVA JOAUCPEVA JOKPOPAYQ PAYOKUTAPWVOVTAI ATTO
GAAQ HAKPO@AYQ TTOU PE TNV OEIPA TOUG YiVOVTQI VEEG EOTIECS
TTOAATTAQCI0CUOU TOU BaKiAou, AAAG Kal «OXAMOTA» PETAPOPAS TOU O GAAO
OnuEia OTOV OpYyavIoUO.
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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

2T0 KAAGQ OPYAVWHEVO «WPIMO» KOKKIWKA, 0 BAKIAOG UTTOPEI va TTAPAEiIVEI O
AavBdvouoa pop@r) akdun Kal @’ 6pou (wns. H 1IcoppoTria yeTagu BakiAou Kal
QVOOOTTOINTIKOU CUCTAMATOG €ival QUVAUIKY KAl UTTOPEI VO AvaTPATTEI UTTEP TOU
MUKoBakTnpIdiou AOyw TG TTidpacng dla@opwyv TTapayoviwy. Autd Ba
odnynoel aTov evepyo TTOAAATTAACIOONO TWV Bakidwy, TNV atTodOUNCN TOU
KOKKIWHATOG, TNV AVATITUEN EVEPYOU QUUATIWONG, TNV dIACTTIOPA TWV
BakTnpidiwv o€ AAAES TTEPIOXEG TOU TTVEUUOVA 1] Kal 0€ GAAa 6pyava, Thv
atrooAr Toug aTo TTEPIBAAAOV Kal TNV dIaoTTopd TNG AoipwEng o€ dAa 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

MapdayovTeg TTOU £€a0BeVOUV TO AVOCOTIOINTIKO OUCTNUA PTTOPEI va
evepyoTroifjoouv auth Tnv diadikacia. OTTwg eival:

H ouAAoipwgn pe Tov 16 HIV 1Tou auédvel wg kai 30 gopég Tnv moavoTnTa
QAVATITUENG evepyou Quuatiwong. MahioTa n emdnuia Tou AIDS ATav pia atréd
TIG BaOIKES aITiEG avalwTTUpwaonG TG QUUATIWONG OTIC AVATITUYMEVESG XWPEG,
OAAG Kal TTAYKOOMiWG PETd TNV dekaeTia Tou 1980
O &1aBATNG, eTTayyEAUATIKA VOOANATA OTTWG N GUIAVTWOT), OPICHEVEG HOPPES
KApPKivou, N VEQPIKK aveTTapkela . O UTTooITIONOG
H rTwon Tou avoootroinTikou Adyw yripavong. AAAG Kai 1aTPIKES eTTENPRACEIC
OTTWG N XOPryNnon KOPTIKOOTEPOEIDWYV OTIG HETAPNOOXEUOEIG ) avTI-TNF
TTaPAYOVTWY Yia TNV BEPATTEIa AUTOAVOOWYV VOO NUATWYV
Ta pikpd TaIdId <5 xpovwv AOyw Tou aoBevoUg avooOoTIOINTIKOU CUCTAMATOG
TOUG, £xouv mMOavotTnTa 50% va avamTugouv Tnv vdoo vwpig JETA aTTo TV
Aoipwén Kal pANIoTa 0€ EQIPETIKA TOBAPEG HOPYPES TNG, OTTWG N KEXPOEIONG —
OnA. n dIACTTAPTN — QUUATIWON N PUUATILONG PNVIVYITIOA
YTTapYouV €TTIONG KAl ATOUA TTOU avaTITUCOO0UV TNV VOoOo Péoa o€ Aiyeg uévo
€BOONAGBEG peTd TNV Aoipwgn atrd Tov BdkiAo. MBava auTtd va ogeileTal o€
YEVETIKOUG TTPOBIABETIKOUG TTAPAYOVTEG.
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Innate resisters:
Immediate bacterial
m - clearance, or complete

- resistance to infection

Genetic factors that protect

St — m 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€ OAo TO «@acua» TNG oxéong Tou MTB e Tov EevioThA Tou, N éKBaon o€ KABE
oTAdI0 QaiveTal OTI ETTNEEACETAI/KABOPICETAI KAl ATTO TO YEVETIKO UTTOROBPO
TOou KGBe avBpwTtrou. lNa TTapdadeiyua @aiveral OTI UTTAPXOUV ATOPA — PIKPO
TTO000TO OTO TTANBUCUO — TTOU TTAPA TNV TTOPATETAPEVN ETTAQPN ME IOXUPA
MOAUCPaTIKOUG aoBeveic dev avaTrtuooouv ouTe AavBdvouaoa vooo. MNioTedeTal
OTI egavifouv I0XUpr KN €10IKA avooOAOYIKI aTTOKPION TTOU KATOOTPEPEI
QUECWG TOV BAKIAO.

To yeveTIkG uTTORABPO PaiveTal OTI EUTTAEKETAI KOI OTO av Ba TTpoXwWPENROoEl 1 OXl
n AavBdvouoa vooog o€ evepyr], aAAG akoun Kal oTnv idla TV €KBaon TG
vooou. lMNa Tapddelyua akdun Kai Tpiv TV eicaywyr Twv A/O apudkwy éva
TTO000TO TTEPITTOU 25% TwV aoBevwyV £DEIXVE QUTO-IaON, EVW ATTO TOUG
uttéAoitToug 10 1/3 ekdAwve xpdvia vooo Kail Ta 2/3 KatéAnyav ouvABwg
EVTOG TNG OIETIAC.

AIGQOPEG YEVETIKEG UEAETEG, £XOUV TTPOCTTABNOCEI VA ATTOKOAUWOUV
OUOXETIONOUG PETAEU YEVETIKWY TTOAUPOPPICHWY I YEVETIKWY TOTTWV PE TOUG
SIAPOPETIKOUG PAIVOTUTTIOUG Kal €X0oUV TTpoTaBei uttowneia yovidia. Opwg
KATNYOPNMATIKES aTTOdEIEEIC DEV UTTAPXOUV ICWG YIaTi Kai n TTpodidbeon va
gival TrToAuTTapayovTIKh. Mo SUOKOAEG gival QUOIKA 01 HEAETEG IO TOUG
Aeyouevoug innate resisters, yiati akOun Kai n Kataraén Twv atépwy oTo
@aIVOTUTTO €ival OUOKOAN, TTApOTI AUTOG OUEPA avayvwpideTal 6T gival
TTPAYUATIKOG
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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 a rare 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

ATTO TNV AAAN UTTAPXEI VA OTTAVIO YEVETIKO GUVOPOUO TTOU TTEPIYPAPNKE TO
1964 kai To o110i0 TTPOBIABETEI YIa TNV AVATITUEN VOOOU aTTO 00BEVWIG
Aolgoyova pukoBakTtnpia, 0Trws autd Tou gpoliou BCG aAAd Kai
TTEPIBAAAOVTIKA OATTPOPUTIKA PN QuuaTiwdn pukoBaktnpeidia (NTM), TTou givai
ouvrRBwg un Aoigoyodva yia TOUG aVOOOETTAPKEIC avBpwITOUG.

Ta aropa autd KIVOUVEUOUV ATTO AUEON EKOAAWOT TNG QUUATIWONG PMETA TV
Aoipwén atrd MTB kail atrd eTTavaAapBavOoueveS ETTAVENPAVIOEIS TNG VOOOU
META kal TTapd TNV BepaTreia. Evvéa yovidia €xouv Bpebei va atroTeAouv
QITIOAOYIKOUG TTAPAYOVTEG YIa TO OUVOPOMO Kal O HEYAAOS apIBUOS
OuUVOUAOUWY TwV OAANAOUSPPWY GTOUG TTOANOUG YEVETIKOUG TOTTOUG EXEI
atrokaAuwel 18 diapopeTIkES TTaBrocig/@aivoTuTToug. Ta yovidia auta
OXETICOVTAl QUOIOAOYIKA PIAG KAl EVEXOVTAI EITE OTAV ETTAYWYI TNG TTAPAYWYAS
NG IFN-y €iTe OTNV KUTTAPIKA aTTOKpIon o€ auTh. Kal Ta dedouéva autd
avadelkvuouv 1o pOAo TNG IFN-y wg TNV KUTOKIVN TTOU KT €EOXNV EVEXETAI
oTnVv avoooAoyIkn atrékpion oto MTB, kupiwg Adyw Tou pdAou TG oTNV
gvepyoTToinon TNG avTipIKPoBIOKAG dpAoNG TWV JOKPOPAYWV.
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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 autd To KOPUATI QUTO TTOU €iXE AVAPOPES OTNV AVOCIAKK ATTOKPION
oTnv Aoipwgn atmmé 1o MTB pia ouvtoun avagopd Kal oTo UROAIO.

To BCG cival atrd ta TToAQISTEPA KAl TTIO EKTETAUEVA XPNOIUOTTOINKEVA
euBOAIa. ExkTipdran 611 £xel xopnynOei o€ >1 dig avBpwTToug. Mapayetal atrd
éva oTéAexog e€aoBevnuévou — dnNAadn un Aoipgoydvou o€ ouvhBEIS OUVONKEGS -
(wvtavou mycobacterium bovis, To 0TT0i0 AVAKEI OTNV id1a YIKPA OPGda
MukoBakTnpIdiwy pe To MTB. To ¢uBOAIO TTPOG TIK TWV YIATPWY TTOU TO
dnuioupynoav @épel To Ovopa BCG atrd Ta apXIKA Tou ovOUOTOG TOUG :
bacterium Calmete —Geraint. H ouaTtaon tou MNOY egivai To euBoOAIo va yiveTal
o€ OAa Ta TTAIBIA OTIG XWPES ME UYWNAS £TTITTOAAO S TNG vooou. H
QATTOTEAECPATIKOTNTA TOU QAIVETAI VO KUMQIVETAI KAl €ival JIKPR 0€ OTI apopa
TNV ATTOTPOTTH TNG ACINWENG KAl KATTWG KAAUTEPN O€ OTI aPOPA TNV ATTOTPOTTN
NG ekdAAWONG TNG vooou. Kal peiwveral 600 augavetal N nAikia. Exei Tou €xel
O€igel ATTOTEAEOUATIKOTNTA €ival OTNV TTPOCTACIA TWV TTAIdIWV ATTO TIG
eCaIpeTIKG TOPAPES HOPYES TN PUUATIWDOUG UNVIYYITIdAg Kal TG dIAoTTapTNS
MOP®NAG TNG VOO OU.
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» 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 TTEPIOPIOUEVN ATTOTEAECUATIKOTATA, TTAPAUEVEI TO HOVO
EVKEKPIPEVO EUPBOAIO KATA TNG QUUATIWONG, VAV AIWVA PETA TNV EI0AYWYI
Tou. MpooTTaBeIeg yia TNV avaTrTugn véwv guBoAiwy yivovTtal, OPwG TTOTE deV
€iXav TNV OIKOVOWIKN Kal GAAN OTAPIEN, TTOU €iXE N TTAYKOOMIA TTPOCTTABEIA TTOU
gidape yia TNV avattuén epPoAiwy katd Tou SARS-Cov2, TTapdTi n
Quuatiwon ATav Kal yia TTOAEG deKAETIEG, N UTT aplBudv éva aitia BavaTou
atré Aoigwdn vooo, uéxpl TNV eu@avion tng COVID-19. H mpooTrdBeia rou
eyIvé évavtl Tng COVID kal Kupiwg Ta attoTeEAEOUOTA TNG, DEIXVOUV TIG
TEPAOTIEG OUVATOTNTEG TNG ETTIOTAKNG, OTAV O€ dIACTAPA VOGS XPOVOU Kal KATI,
TTavw atrd 100 euBoAia évavTi Tou SARS-CoV2 ptmikav ota oTddia Twv
KAIVIKWV QOKIPWYV Kal TouAdxioTov 10 TTApav £ykpion yia Xpnon.

H avTiBeon autr, ammoTuttwveTal yAapupd Kal 0To XAoua 0ThV XpnuaTtodoTnon
yla TNV avamtuén epBoAiou katd Tou Kopovoiou - 28 81 $ yéoa o€ éva Xpovo -
o€ oxéon Pe Ta 116 ekar. yia Tnv uuatiwon €va xpoévo tpiv, To 2019, kai
dikaloAoyei atréAuTa auTd TTou €itre 0 TTPOEdPOG TNS AlEBvoug Evwong katd
NG Pupartiwong kai Twv AaBeveiwv Tou lMNMveduova: «n amoruyia va
TEAEIWVOUE E TNV QuuaTiwon Kai n avriotoixn va eéac@aliorei o uBoAiacuds
kara 1ng COVID OTIS QTwXES XWPES QTTOTEAOUV TIS OUO OWEIS TOU 10i0U
vouiouaro¢ Kai dgixvouv tnv amraéiwaon yia 1nv avepwirivn {wh OTIC XWPES
QUTECY.
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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 LTRI globa\ly 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 g t of LTBI, by country group

COUNTRY GROUP AT RISK POPULATIONS TESTING ALGORITHM TREATMENT OPTIONS

LOW TB BURDEN 1) eople living wi . Exclude active TB using TB
er 2) n whoare inve 3

3)

plus n
3 to 4 months daily rifampicin

HIGH TB BURDEN 1)
Resource-limited and otherhigh ~ 2)
ries

6 months daily isoniazid

IGRA shouldnotreplace TST.

11

ZUPQwva ue Tov MNOY exkTipdral 611 TAGvw atrd 10 1/3 TOU TTAYKOCWIOU
TTANBuopoU £xel AavBdvouoa guuatiwon. Ta dropa autd dgv epavifouv
KAIVIKQ CUUTITWHOTA, OUTE ATTEIKOVIOTIKA | €PYAOTNPIAKA €UPrUOTA.
AlaylyvwoKovTal JE TECT TTOU AvVayVwPIi(OUV TTAPATETAPEVN I0XUPH AVOOIAKN
aTTOKPIOoN TTapouadia avTiyovwy Tou Bakilou. Eite pe 1o KAAOIKO TEOT
depuativoavTtidpaong Mantoux i Y€ O TTPOCYPATA TECT TTOU avayvVwpEilouv
Aueoa N EMPECa Ta evepyoTToiNUEVa T Aeu@okuTTapa Trou TTapdyouv IFN-y
évavTl avtiyovwy Tou MTB. TMNa tnv e€a@dvion Tng euuatiwong - ammo Tnv NoY
£xel 1e0ei wg opdaonuo 1o 2050 n emmiTTWON TNG VOOOU va TTECEI OTO
1/1000000 - ek16G aTTO TNV BEPATTEIR TWV EVEPYWV TTEPIOTATIKWY, TTOU KOTTAEI»
Kal TNV aAucida TNG HETAdOONG, TTPETTEI VO ATTOTPATTE KAI N EVEPYOTTOINGN TNG
vOoOouU OTa ATopa ue AavBdvouoa guuaTtiwon. ZXed0V AUECWG PETA TNV
gloaywyn Tou €18ikou A/®, Tng Iooviadidng To 1954, €yive gavepod OTI N
XNUEIOTTPOPUAQEN UE QUTHV UTTOPEI VA £XEI TTOAU UWNAL OTTOTEAECUATIKOTNTA
(70%-90%) oTnv atmoTpoTTA ekdAWONG evepyou VOO OU. ZHPEPQ TTPOTEIVOVTAI
atré Tnv MNMOY didgopa XNUEIOTTPOPUAAKTIKG OXAATA TTOU gival TTOAUUNva,
O¢ev gival atraAAayuEva aTrd TTAPEVEPYEIES KA YIA TO OTTOI UTTAPXEI oUCTAON
EQPAPMPOYAG TOUG O€ ATOUA TTOU AVIKOUV O€ OPABES uwnAou KIvoUvou.
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In 2018, 153 countries reported providing BCG vaccination, of
which 113 reported coverage = 90 %

Fig. 4.1 The global number of people provided with TB preventive treatment, 2015-2021

Countries v Newsroom v Emergencies v Data ~ ‘About WHO ~

ions)

Number of people (mi

Pecie g Wi HIY — HOUSSNDI Contacts 3ged +4 BArs == HouSenold contacts aged =4 years

far bahind thal neaded 10 rea

et the global largel set al tha UM high-level meeting on TB (Fig.
d by 2! sach the

. y . 021 UN high
)

TPT coverage: -
TPT coverage:

household contacts - 2% o

90% by 2027
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>1nv TeAeuTaia Tpo COVID €kBean Tou MOY yia TIg TPOANTITIKEG OPACTEIG, N €IKOVA YIa TO
2018 Atav oAU koA o€ OTI agopa TNV KAAUYWN Tou TTANBuouoU e To BCG, oTIg
TTEPICOOTEPES ATTO TIC XWPES TTOU £QaPUOLouV ToV EUROAIOCUS. ZTNV XWPEA HaAG O
eMPBoAiaop6g cuvioTdTal o€ TTaIdId TTANBUCHIAKWY OPAdwy Pe uwnAd deiktn diapdAuvong n
OTav UTTAPXE! IOTOPIKO QUUATIWONG OTO AuECO TTEPIBAAANOV TNG OIKOYEVEIOG OTIG TTEPITITWOEIG
OT1TOU N CUPNOPPWON B¢ev gival KAAR ) av TTPOKEITAI yIa TTOAUAVOEKTIK) vOOO Kal TO TTaidi Ogv
MTTOPE va aTTOuaKpuVOEi.

H xnueiotTpo@UAan Ouwg ATav akOPN ApKETA XAPNAR o€ TTayKOGWIO eTTITTESO Kai n TTavonuia
NG COVID-19, TTou 0drjynoe o€ TTOAU gofapr] ommoBodpduNan TNV UYEIOVOUIKT KGAUWN Tou
TTANBuopoU atrd dAAa vooruaTa, P0G Kal T CUCTAPATA UYEIAG £YIVAV «CUCTAPATA ThG YIOG
vOoou» yida TTOAU peydAa SlaoTrhPaTa Kal o€ TTAPA TTOAAEG XWPEG, EiXE ETITITWON QUOIKE Kal
OTNV AVTIHETWTTION TNG QUUATIWON OTTWG Ba doUpE Kal TNV uvéxeld. e 6Tl apopd TIG
TTPOANTITIKEG Bpdoelg o €18IKd, o MOY oTtnv £ ola ékBeon Tou OKTwRpPiou '22, ekTiud
peiwon katd 21% NG XNUEIOTTPOPUAAENG Kal KaTd > 5% aTov eufoMiacud pye BCG 10 2020
Kal HOVO PEPIKA avTIoTpo®r) To 21. £T10 KATW PEPOG TNG DIAQAVEIOG ATTOTUTTWVETAI TO TTOOO
TTow aTmd TOUG GTOXOUG, EiNAcTE CUPPWVA JE TNV QETIVI €kBeon Tou MOY - pe OXETIKA
e€aipean Toug aoBeveig pe HIV. O apiBudg Twv atduwv TTou {OUV G€ OIKOYEVEIEG E aOBEVA
Kal TTou OEXTAKAV XNUEIOTTPOPUAAEN ekTIuGTal HOAIG 0TO 21% Evw yia Ta Traidid mou avAKouv
g€ auTr TNV Katnyopia 10 % gival akdun 110 XaunAod .
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GLOBAL
s In 2018, there were an estimated 10 (9.0-11.1) million new
TU BERCU LOSIS fincident] 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 total.

* In 2018, 1.5 (1.4-1.6) million people died from T8, 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
D 0 ot e R countries: India (27%), China (9%),
3 S Indonesia (8%), the Philippines (6%),
W Pakistan (6%), Nigeria (4%), Bangladesh
B (4%) and South Africa (3%).
*The 30 highTB burden countries
accounted for 87% of the world’s cases.
~ +Only 6% of global cases were in the
WHO European Region (3%) and WHO
et ! Region of the Americas (3%).
«“Parts of London have higher TB rates
than Iraq or Rwanda, a report o London
Assembly says” (BBC, 27 October 2015)
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To 2018 ekmiunBnke 611 UTTAPEaV TTaykoodiwg 10 ekart. véa TTEPICTATIKA QUUATIWONG
kal ~ 1.5 exar. Bavarol ammodobrkav o€ auTtrjv. H Quuatiwon amoteAoUcE TNV TTPWTN
airia Bavdrtou atmd AoIgoyovo TTapAyovTa YEVIKA, OTTWG ETTIONG KAl TNV TTPWTN AITia
BavaTou oToug aoBeveic pe AIDS, TTpiv atmé tnv eu@avion Tng Covid-19, n otroia atrd
TNV HEPIA TNG AVAUEVETAI VA €XEI KAl £XEI, TTOAUTTAOKN €TTidpaan oTnv eEENIEN Kal TNG
£MONMIAg TNG PuUUATIWONG.

Ta 2/3 Twv TTEPIOTATIKWY KONAWBNKAV 0€ 8 XWPES PE TTPOEEAPXOUTEG TIG DUO TTIO
TTOAUTTANBEIG, TNV Ivdia pe 27% kai Tnv Kiva pye 9% Twv TTEPIOTATIKWY. ZUVOAIKA TO ~
90% Twv TTEPIOTATIKWY apopolv Pévo 30 XWPEG.

2tnv EupwTn kai Tnv Apepikn evrotri¢ovrav 10 3% & 3% Twv GUVOAIKWV
TTEPIOTATIKWYV PE DIAPOPES PUOIKA O€ OTI apopd Tov ETTITITWON (TTOU PETPATAI WG TA
véa trepioTatikd ava 100.000 dtopa) T000 PETALU TwV XWPWV OAAG KOl TTEPIOXWV
eVt TNG idlag TNG XWPOG

1. rx otV EupwTrn 10 peyaAuTtepo TTPORANMA eVTOTTICETON OTIG XWPES TNG A.
EupwTng ka1 Tng mpwnv. Z.E. £1nv avalwtupwaon TG vOoOuU eKei CUVERAAE
KaBOoPIOTIKA N KATAPPEUCT TWV UYEIOVONIKWY GUCTNUATWY Kal n Babeid
OIKOVOMIKA/KOIVWVIKA Kpion oTnv dekagTia Tou 1990.

2. 210 AOVDIVO TTOU - KATTOIO OTIYUI OTA HEOQA TNG TTPONYOUNEVNG DEKAETIOG -
XOPAKTNPIOTNKE WG N TTPWTEUOUCA TNG QUUATIWONG YIA TOV dUTIKO KOO0, Ta
mepIoTATIKG KaTd 74% agopoucav petavaoTes. Emeidry n M. Bpetavia akoAouBei
auaoTnPA TTONITIKN IATPIKOU €AEYXOU yia Ta ATopa TTou ¢nTouv Vvisa, n QUPOTiwon OTO
TTANBUCO PO auTdv atTodideTal o€ evepyoTToinon AavBavouoag vooou Adyw Twv
aoxnHwv ouvinkwy (WG, TOU UTTOCITIOMOU KOl YEVIKOTEPQ UTTOAEITTOMEVNG
UYEIOVOUIKNG KAAUWNG OTNV VEa «TTATPIdO» TOUG.
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PROJECTED GLOBAL TRAJECTORY OF TB

WHO End TB Strategy INCIDENCE RATE 2015-2035 REQUIRED TO REACH 2035
TARGETS (LOG SCALE)

VISION:
* A WORLD FREE OF TB

Zero deaths, disease and suffering due to TB
GOAL:
= End the Global TB Epidemic

TARGETS FOR 2035:

. 95% ion in T8 deaths with 2015)
= 90% reduction in TB incidence rate (<10/100,000)
= No affected families face catastrophic costs due to T8

2023 UN high-level meeting on TB, targets®

Funding: universal accessto TB -
< " : e US$ 22 billion
prevention, diagnosis, treatment - us§ 5.7 billion o T
and care
R USS 5 billion
Funding: TB research - US$ 1.0 billion in 2022 o annsually by 2027

«World military expenditure increased for the ninth consecutive year, reaching a total of $2443 billion. The 6.8 per cent
increase in 2023 was the steepest year-on-year rise since 2009 and pushed global spending to the highest level SIPRI
has ever recorded» SIPRI Fact Sheet, April 2024

O MOY éxel dilaknpuypévo OTOXO va TEAEIWVEI N avOpwTTOTNTA PE TNV
Quuatiwon, TPAyua TTou €ival ATTOAUTWG EPIKTO yia éva vOonUa IACIYO KAl O€
QUTH TNV KaTeUBuvon, EMOIWKEI TNV TTPOKTIKI OECHEUON TWV KUBEPVNOEWV
TTAYKOOMIWG, YIO TNV UAOTTOINCTN METPACIMWY BPaxutTpOBecuwy Kal
MECOTTPOBECUWY OTOXWV. Tov ZeTTéUBpn Tou 2018, £yive n TTPWTN Kal TO
2023 n deuTepn, o€ avwTtaTo TTiITTEdO, ouvedpiaon TnG MeVvIKAG ZuvéAeuong
Tou OHE pe 016x0 TNV 0€0UEUCT TWV KUBEPVATEWY OE CUYKEKPIUEVO
XPOVODIAYPANMA YIA TNV ETTITEUEN OUYKEKPIMEVWY OTOXWYV, PE TNV ETTITAXUVON
NG EQAPMOYNAS TWV PETPWYV. H augnTikr) TGon TG vOOOU TTOU TTapaTtnerRénke
TIG dekaeTieg Tou 1980 kal 90 — e¢autiag kar Tng  TTavdnuiag Tou AIDS — €ixe
avaoTpaei Tpiv TNV COVID-19, 6uw¢ 0 pubudg TITWONG UTTOAEITTETO TOU
QATTAITOUPEVOU YIa va eTTITEUXB0UV o1 oToxol (EIZAMQIMrH). H diakekoppévn
yPaP U OEiXVel TNV TPEXOUOA TACH EVW N £VTOVN AUTH TTOU TTPETTEI VA
emiTeuxTEl. To 2023 katd Tov MOY Ta diaBéoipa TTood yia didyvwon &
Bepartreia ATav 5,7 di¢ kal yia épeuva 1 dIG, EVAVTI TWV EKTINWHUEVWYV QVAYKWY
yla 22 kai 5 81 avTioToIXa TTou aTtToTEAOUV Kal TOug 0TOXO0UG Yia 1o 2027. . TO
EAAXIZTO 1oad Twv 20 dig $ abpoioTikd, TTou Acitrel avriaTtoixei o1o 0,8%
Twv 2,4 1pI¢ $ TTOU KaTd TO éyKUPO Zoundikd IvoTiTouTo SIPRI, otrataAionkav
TTAYKOOMIWG yia €€OTTAIOOUG To 2023 Kai TTou augdvouyv pe paydaioug
pubuoug.
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20" century: Economic growth, social
welfare/poverty alleviation and public health
measures

treptomyein
England & Wales ———
5% reduction in G0 years © .
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loTopIKG N QuuaTiwon €xel CUVOEDEI e TNV PTWXEIA, TOV UTTOCITIONO, TOV
QAAKOOAIGHO A TNV XPrON OUCIWY, YEVIKOTEPA UE TNV UTTORABUION TwV
ouvenkwyv diapiwong, evw n TTapauéAnon TG uyeiag amod Tov acBevA 1 ol
OUOKOAIEG TTPOCRACNG OTO UYEIOVOUIKO oUCTNUA, 0dnNyouV o€ TTI0 COPAPES -
EKTETAMEVES HOPYPES TNG VOOOU Kal BeRaiwg oTnv dlacTropd NG yia
TEPICOOTEPO XPOVO. Ta aToIxEia aTnv dlagdvela deiXvouv TNV TITWTIKI TTOPEia
Twv Bavdtwy atrd TB og AyyAia/Oualia, atrd Tnv apxr) Tou TTponyoUuuEVOU
alwva £€wg kai 1o 1970. Mpiv Tnv eicaywyn Twv A/® o1 Bdvatol oxeTifovTal
AVOAOYIKA JE TA TTEPIOTATIKG TNG VOOOU, KAl N MEIWON TOUG avTavakAG Kal Tnv
MEIWON OTNV ETTITITWON TNG VOOOU, KUPiwg AOyw TnG BeATiwoNG Tou BIOTIKOU
EMITTEDOU Kal TwV ouvBnKwv {wnG. XapaKTnNPIoTIKN €ival N avacTpo®r TG
TITWTIKAG TAONG KATA TNV DIAPKEIA KAl JETA TOUG 2 TTAYKOOUIOUG TTOAEUOUG,
AOyw, €KTOG TwV GAAWV Kal TNG XEIPOTEPEUONG TWV ouvOnkwy diapiwong. H
avaoTpo®n autrh ATav Ailyétepo évrovn YETA To 2° M1 akpIBwG yiaTi EiXaue TO
1946 tnv elcaywyr) Tou TTPWToU A/P. TToAANEG pENETEG €xouv BEiel TIG
ETTITITWOEIG TTOU €XEI N ATTOTOWN XEIPOTEPEUOT TWV OUVONKWYV (WA KAl N
€€A0OEVION TWV UYEIOVOUIKWY CUCTANATWY Kal KATA TNV OIAPKEIA TWV
TTPOCPATWY TTOAEUIKWY OUYKPOUCEWV KAl JETA TO TTEPAG TOUG, OTNV augnon -
TTOAAEG POPEC HANIOTA OPAMPATIKI - TWV TTEPIOTATIKWY 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 ventior (ELDC), Sto. der

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

i N . .
* & "IMF program participation was associated with
« %2 increases in tuberculosis incidence,
. §§ prevalence, and mortality by 13.9%, 13.3%,
2 8 and 16.6%, respectively."
w2 e o 200 202 o PLoS Med. doi:10.1371/journal.pmed.0050143 16

QuoIkd UYEIOVOUIKA TTPOKANCT aTTOTEAOUV KAl Ol OIKOVOMIKEG KPIOEIG KAl Ol
TTONITIKEG TTOU £EQAPPOLOVTAI OTO Gvoud TNG AVTIMETWTTIONG TOUG I KAl YI TNV
OTAPIEN MIAG aVATITUENG TTOU TTPOUTTOBETEI HadIKhy QTWXOTTOINGN, XapNAoUg
MIOB0UG - CUVTAEEIG, EPYQOIAKT AVOOQAAEIQ UE JEYAAQ DIACTHANATA QVEPYIAG
K.A.TT. 'ETOI OTO €pWTNUA AV N OIKOVOUIKH KPiOn KAl QUTEG O1 TTONITIKEG
MTTOPOUV va eTTNPEACOUV TNV €KONAWON A dIAoTTOPA TG VOOOU N ATTavTnon
eival autovontn: AYNHTIKA NAI. Kai auté €xouv katadeitel 7 oTiC 8 JEAETEC
TTOU aoXOAABNKav Pe To BEpa Kal TEKuNpiwoav 6Tl 0€ CUVONKES Kpiong
augnonkav Kal Ta TTEPIOTATIKA KAl N BvnoIgoTnTa atrd TNV QUUATIWOn.
EmmpdoBeta n peAéTn Twv Stuckler et al.tou 2008 £d¢1Ee OTI OI TTONITIKEG
TTEPIOPIOPOU TNG dNPOCIAS datradvng yia Tnv uyeia, TTou eTéRale To ANT oTiIg
TTPWNV COCIOANIOTIKEG XWPEG, 00NyNOE O€ augnon TOOO TwV TTEPIOTATIKWY 000
Kal TG BvnoiudTnTag atd TNV QuUUATiwon.
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, 2009-2011

_ 3. Rates of tuberculosis case detection, Ireland and Portugal, 2000-2012 l
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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 ca fta 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. Matt Is suggest that the recession
and consequent austerity policies will lead to increases in tuberculosis
Frevalence and tuberculosis-attributable mortality that are projected to persist 17
‘'or over a decade. Reeves et a/. Bull World Health Organ., 93(6): 369-379

H peiwon Twy datravwy yia Ta UYEIOVOUIKA CUCTAPATA PEILVEL KAl TV
IKAVOTNTA TOUG VA AVTATTOKPIBOUV TNV dIAyvwaon —Kal KAT& CUVETTEIQ Kal
OTNV AVTIYETWTTION TNG VOOOU. XOPAKTNPIOTIKA €ival Ta dedopéva TNG
MEAETNG TTOU TTapouaialovTal oTn dIAPAvEId, N OTToia BPRKE OTI N YEiwon
kKatd 100 $ Twv KaTd KEPAAV daTTavwy yia Tnv dnudaoia uyeia, odnyei o€
MEiwon KaTd ~ 2,7% TOU TTO00C0TOU dIAYVWONG VEWV TTEPIOTATIKWV
QuuaTtiwong. ZTa dIdypappa QaiveTal XapaKTNPIOTIKA N avTiBeTn TTopeia
o€ 6T a@dpa TN dIAyvwWon TwV TTEPIOTATIKWY TNG VOOOU, 0€ dUO XWPES TTOU
n pia peiwoe, n lphavdia, (kard ~75%) kai n GAAn auénoe, n MNMoptoyalia
(~15%) Tng datraveg yia Tnv uyeia Tnv epiodo 2009-2011 (KSKKIVO Kal
MTTAE BEAN avTioToixa). EKTIUABNKE OTI 01 EMTITWOEIS auTéG Ba KpaTtouoav
yIO TTAVW ATTO IO DEKAETIA
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Global Tuberculosis Report 2021

JREOTROE SIS A kD Btrvcty « People newly diagnosed with
R PEOT:L E::: fzs,‘g,&;“'s“‘”“ TB and reported fell from
7.1 million in 2019 to 5.8 million
IN2020, AN ESTIMATED In 2020
9.9 MILLIONPEOPLE FELL ILL WITH TB* + Countries contributed most to

the global reduction in TB
notifications between 2019 and
2020 were India (41%),
Indonesia (14%), the Philippines
(12%) and China (8%).

People treated for drug-resistant
TB fell by 15%, from 177 000 in
2019 to 150 000 in 2020,

&- World Health 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)

5.8 MILLION PEOPLE REPORTED =
TOHAV ARE
DOWNFR 2019 T T ﬂ

A1MILLIONGAP &
OF PEOPLE UNDIAGNOSED
ORNOT REPORTED

=R =30

t
t

% Organization

[FCRSEUR SR——— - “ 18

H travdnpuia tng COVID-19 cixe BaBIEC apvnTIKEG OUVETTEIEG OTNV UYEIOVOUIKA
KAAUWN Tou TTANBUCHOU Kal aTTOKAAUWE Kal Ta 6pId TwV CUCTANATWY UYEIAG,
TTOU Bpedrkav pe eAAEIYPEIC O€ UTTOBOUEG, TTIPOCWTTIKO, JEOQ, eQedpeies, oav
ATTOTEAECUA MIA JOKPOXPOVIAG TTONITIKAG TTEPIOPICHWY KOl WG EK TOUTOU £yIvav
«pMovoBeuaTIKa» COVID-19 kal eykataAgipOnkav aAAd voorjuata. Ztnv EE
T.X. KOl CUP@WVA e TRV eTTiTpoTTO Yyeiag, dev diayvwoTnkav 1o 2020 ~
1.000.000 TrepioTaTikG kKakonBeiwyv. O aduvapies Twv CUCTNPATWY UYEIag
NTAV TTIO EVTOVEG- ENPAVEIC OE PTWYXOTEPESG XWPES, OTTOU Kal TO TTPORANPA TNG
Quuatiwong eival coBapotepo. Ao Tov MNMOY ekTipdTal 611 To 2020 peiwbnkav
ol d1ayvwoelg TG TB Katd 21% pe TNV JeyaAuTepn YEiwon HANIOTA OTNV XWwpa
ME TO TTEPICCOTEPA TTEPIOTATIKA, TNV Ivdia. AvTiBETa OI EKTINWPEVOI BAvaTol
atrdé TB augnBnkav og eTnoia Baon, yia mpwtn gopd atrd 1o 2005 Kal
MaAIoTa KaTd 10%. MeiwBnkav katd 15% o1 aoBeveig pe avOEeKTIKN uuaTiwon
TTOU PTTAKAV OTa €I0IKA YIA TNV JOPQr) TG VOOOU TOUG BEPATTEUTIKG OXruaTa
Kal «QUOIKG» PEIWBNKE N xpnuaTtoddTnon yia TepoAnwn-di1dyvwaon-Bepartreia
Katd ~ 10%.
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FIG. 10

Estimated number of excess TB deaths during

The global rise in the number of people the COVID-19 pandemic and its aftermath,
falling ill with TB (incident cases) that 2020-2023
started during the COVID-19 pandemic has The blue shaded area represents the 95% uncertainty

| d ili h | interval of the actual number of deaths estimated
slowed and started to stabilize. The total to have been caused by TB; the red line shows
was 10.8 million (95% uncertainty interval the estimated number of deaths that would have

R A been caused by TB in the absence of the COVID-19

[UI]: 10.1-11.7 million) in 2023, a small pandemic; the red shaded area shows the excess
increase from 10.7 million in 2022 although number of deaths caused by TB due to disruptions

still much higher than 10.4 million in 2021 assoclatad with the CovID-19 pandamic.

and 10.1 million in 2020. Most of the global
increase in incident cases between 2022
and 2023 reflects population growth. The
TB incidence rate (new cases per 100 000
population) in 2023 was 134 (95% Ul: 125~
145), a very small (0.2%) increase g os

T T T T T T T
2010 2013 2015 2017 2019 2021 2023
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H @eTiv) ékBeon Tou MNOY cuvowilel TIG ETTITWOEIS TNG TTAvONUiag TNG
COVID-19. Ta mrpopAjuata otnv didyvwon kal Bepartreia Tng TB Tnv 1TEpiodo
TNG TTavonuiag Tng COVID-19, gixav oav Aueco aTToTEAECUA TNG augnaon Twv
BavaTwy, Adyw Pn diIdyvwong Kal BepaTreiag Twv aoBevwV Kal oav TTIo
MOKPOXPOVIO ATTOTEAECUA — TTAIPVOVTAG UTTOWN TOV XPOVO TTOU HECOAAREl aTTd
TNV Aoipwén PEXPI TRV EKOAAWOTN TNG VOOOU — TAV AUgnON TNG ETTITTITWONG TNG
vooou, Aoyw auénuévng diaotropdg. Metd atmé 10 xpdvia pikpng, Katd 2%,
aAANG 0TABEPNG ETACIAC PEIWONG TNG ETTITTTWONG TNG VOOOU TTAYKOOHIWG , TTOAU
MOKpPIG Opwg atrd Tov 01oX0 TG WHO End TB Strategy yia 50% peiwon wg
10 2025, 1O didoTnua 2020-2023 cixaue avgnon katd 4,6%. ATté Tnv AAAn 10
MO APECO ATTOTEAECTHA TNG AUENONG TWV BIAYVWOUEVWY TTEPIOTATIKWY HETA TO
2022 cival n peiwon g Bvnoiudtntag amod Tnv véoo, VW N avTiIoTpoPr 0ThV
aQugnTIKA TGON TNV TTTITWON Ba ATTAITACE! TTEPICOOTEPO XPOVO.
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Greece

20

Mola Atav n katdoTtaon otnv EAAGSa 11po Covid ? Ta emmionua oToIxEia Tou
EOAY- T1rou otnpidovTal KUpiwg oTIG ONAWCEIG TWV KPOUCHATWY aTTO TOUG
KAIVIKOUG yIaTpoUG — OTTwg dnAwBnkav oto ECDC , deixvouv yia 1o 2019 évav
aTTO TOUG XOUNAOTEPOUG ApPIBUOUG BNAWBEVTWY TTEPICTATIKWY TNG VOOOU OThV
EupwTtn. 4 mrepiotarikd /100000 dropa.
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Evaluation of Tuberculosis Underreporting in Greece
through Comparison with Anti-Tuberculosis Drug
Consumption

agiotopoulos’

on the basis of ethambutol

«Ibarz-Pavon, 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%CI 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.”

*Domaszewska et 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 eikéva auTh atTéxel atmd TNV TTPAYPATIKOTATA YIOTi UTTOKPUTTTEI ooBapn
UTTOONAWON OTTWG £BEIEAV TPEIG AVECAPTNTEG MEAETEG UE DIOPOPETIKA HAAICTO
pMeEBodoAoyia. H pia xpnoIhoTTolwvTag oav OEiKTN TNV TTPAYUATIKI KaTavaAwaon
aTTOKAEIOTIKG A/D @apudkwy, n GAAN XpNOIKMOTTOIWVTAG TNV UEBODBO
capture/recapture kal n 3n cuyKpivovTag Ta TTEPIOTATIKA TTOU dnNAwBNKav e
TNV avaAuon TWV KAIVIKWV QaKEAWY Twv aoBevwy pe TB. H TpwTn
TTaveAAadIKAG eMPBEAEIOG, N OeUTEPN OTO PEYAAUTEPO TTVEUU/KO VOOOKOWEIO TNG
XWPAg, 0To «ZwTnpia» otnv ABrva Kal n TpiTn OTA VOOOKOUEIQ TTOU
KaAUTITOUV TNV QuUuaTtiwon otnv A. EAAGSa. OAeg kaTéAnEav oTnv KTiNON OTI
n uttTodAAWON OTNV XWpPa pag ayyicel Ta emimeda Tou 70-80%. (EIZAMQIrH).
Kail autd TapdTi gival uttoxpewTikKA dnAouuevo voonua. ‘ETal KAvelg dev
MTTOPEI va EEPEI av N OTTOIAdNTTOTE TTAPATNPOUMEVN ETACIA JETABOAN OTA
emmionua oToixeia opeileTal o€ BeATIWON 1 XEIPOTEPEUCT TNG KATAYPAPNS i
TNG TTPAYMATIKAG KaTdoTaong. H uttodiAwon @uoikd dev pévo EAANvikS
TTPORANUA aAAd TTpopavwg gival GAAN n BaputnTa Tou 70% e TNV KATW OTTd
10% utrodnAwon TTou ekTIPATAI yIa TNV [eppavia. Eival TTpo@avég o011 n
ATTOKAION ATTO TNV TTPAYHATIKOTNTA EU@AVICEI KAl AIlyOTEPO TTIECTIKN TNV
QAVAYKnN yIa TNV XApagn Kal TwV AvTIOTOIXWV TTONITIKWYV AVTIMETWITTIONS TOU
TTPORAAMATOG.
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Tuberculosis profile: Greece ‘

Global
tuberculosis
report |

Estimated TB incidence rate

\ Mepiotanka TB — EKAM «H Zwmpia»

22

Ta TrepioTaTikd Tou dnAwBnkav atré Tov EOAY atov MOY yia Tnv xwpa pag ta
U0 XpPOvIa TNG TTavONuUiag egavidouv atroToha PEYAAN peiwon . Xwpig va
QTTOKAEIOUME TNV XEIPOTEPEUOT TOU TTPORANUATOS TNG UTTOdRAWONG, TA
O0edopéva aTTO TO EPYATTHPIO TOU «ZWTNPIa», TTOU GNKWVEI TTOAU PeEYAAO
Bapog atnv didyvwaon TnG vooou oTnv EAAAdQ, deixvouv onuavTIKr Jeiwon
TWV OIAYVWOEWYV, OTTWG PAIVETAI OTO KATW dIAypapua OTTou atreikovifovTal,
MAVO-UNVA - Ol EPYOO0TNPIAKES DIAYVWOEIG QUUATIWONG TNV TTEPIOdO TNG
COVID-19. O1 utrAe KABETES YPAUMPES Opidouv TIG duo TTEPIGdOUG Tou lockdown
Kal n op1dovTia KOKKIVA Tov pnviaio M.O. Twv d1ayvwoUEVWY TTEPICTATIKWYV
Katd TNV TeAeuTaia mpo COVID 5-eTia. 210 GUVOAO TOUG TA TTEPIOTATIKA
Quuatiwong TTou diayvwobnkav oto EKAM 10 2020 riTav eAdyiota Aiyotepa o€
oxéon pe 10 2019 kal autd Adyw ToU rebound Toug KAAOKaAIPIVOUG PAVES TOU
20, TTou TTpoPavECTATa AVTAVAKAG KaBuoTEPNUEVES BIAYVWOEIG UE OTI aUTO
onuaivel yia Tov acBevr) kai TV dlacTtropd NG voéoou. AvtiBeta yia 1o 2021 Ta
OUVOAIKA TTEPIOTATIKA ATAV PEIWHPEVA KATA ~ 25%.
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Multidrug-Resistant Tuberculosis (MDR TB)
and Second-Line Treatments

First-Line Treatment of TB for Drug-
Sensitive TB
key:

Extensively Drug-Resistant Tuberculosis (XDR TB) -
Options for Treatment
S r—

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

H @uuatiwon gival voonua 1IGCIuo aTnV GUVTPITTITIK TTAEIOWN@Ia TWV
TTEPITITWOEWYV. YTTAPXOUV QAPHOKA PE IOXUPI — MEPIKA PE OTTOKAEIOTIKG A/D
Opdon — PE ouUVNBWG TTEPIOPICUEVES TTAPEVEPYEIEG KAl MIKPO KOOTOG. AuTd
gival Kupiwg Ta TPWTNG YPauung A/O TTou XpnoIPoTToIoUVTal OTIG EUQIoBNTES
Mop@EG TNG vooou. Ta Aeydueva deuTepng ypaupng A/O TTou péxpl Trpdopara
XPNOIMOTTOIOUVTAV OTIG AVOEKTIKEG HOPPES TNG VOOOU 1) £TTi duCAVEEiAg oTa
TTPWTNG YPOUMNG, €XOUV HIKPOTEPN ATTOTEAECHUATIKOTNTA XAUNAOTEPN
€I0IKOTNTA, €ival akpIBOTEPA & PTTOPEI VO £XOUV O0OPBAPOTEPES TTAPEVEPYEIEG.
MNa xpévia UTTAPXE €va oNPAvTIKO KEVO 0TNV avdaTiTuén VEwV €18IKWwvV A/O
TTOPOTI auTO aTTOTEAOUCE avayKaIOTNTA PE OedoPEvn TNV avAdEIEn AVOEKTIKWY
Mopewv TB. Aé Tnv eicaywyn TnG RIF Ta T€An Tou ’60, uéAig 1o 2013 & 2014,
eionxbnoav duo véa A/® n bedaquiline & delamanid . To 2019 gykpibnke éva
akéun véo @dappako n pretomanide. Ta véa autd QAPUAKA, OE CUVOUQOUO ME
AAAa, atroteAoUlv TTAéov TNV Bdon Twv oXNUATWY yia TNV avOekTIKA &
UTTEPAVOEKTIKI QuUUATiwON.
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' Early bactericidal activity
* INH >>RIF

Antituberculous drugs
- target different subpopulations

with different metabolic state L. .
- have different spatial distribution Activity against dormant
bacilli
Jindani, ARRD 1980; Prideaus, Noture Medicine 2015; Sorathy, AC 2018 * RIF>>>INH
* RIF concentrates in
caseum

=> Treatment duration depends
mainly on the use of
« sterilizing » drugs (rifampin and
pyrazinamide) Bacteriological basis of treatment

Risk of failure due to selection of drug resistant mutants
> Combination of antibiotics

10¢ bacili = caverna

Risk of relapses
>Long treatment

—Sterilizing drugs

mide
=> 6 months

6 months

H Bepartreia TnG (euaicbntng) TB cival TTOAUPNVN Kal yiveTal e cuvouaoud
QAPHAKWY EEKIVAEI HE TN QACT EQOOOU HE 4-6 PAPUAKA YIa 2-3 PAVES Kal
ouveyicel yia GAoug 4-6 pfiveg pe 2 apuaka. H avaykn yia autd
kKaBopileTal atrd:

« Tnv SI0QOPETIKI ATTOTEAECUATIKOTNTA TWV QAPHAKWY EvavT BAKIAWV TTOU
€ival o€ DIOQPOPETIKEG METABOAIKEG PATEIG I /KAl KTTETUXAIVOUV» OIAQOPETIKN
B108106€0INOTNTA KOl WG €K TOUTOU ATTOTEAECHUATIKOTNTA OTOUG IOTOUG KAl
oTIG BAGBeg TTOU TTPpOKaAoUvTal aTrd TN vooo. H RIF yia TTapddeiyua, Tou
eival éva atod Ta duo Kupia A/O @apuaka, €xel augnuévn dpdon EvavTi
BakiAwv TTOU BpiokovTal o€ AavBdvouoa KatdoTaon 1 €XOUV XaunAo
pPUBUG TTOAAATTAQCIOOUOU, EVW EP@AaViel Kal UWPNAOTEPN CUYKEVTPWON OTIC
TUpOEIBEIG BAABES. ETTi TNG oudiag To TTPWTO TTPAYHATIKG BEPATTEUTIKO
oxAMa, €10fx6n 1o ‘60 NTav 18unvo kai BAETTOUUE TTWG MEIWONKE 0 XPOVOG
TOUG ME TNV el0aywyr @apudkwy oTTwe n RIF kai n PZA 1Tou ackouv
IOXUpPI] aTTOCTEIPWTIK dpdacn, WOTE va 0ToxeUBoUV o1 AavBdavovTeg BAKIAOI
Kl va QTTOTPATTEI N avadwTtrupwaon Tng vOoou.

e AT TNV avAykn va aTToTPaTTEi n eTTIAOY TTANBUCPWY TTOU ugavifouv
avtoxn ota A/®.

« To pakpoxpovio TnNG BepaTreiag, N xopriynon Twv Q@apudKwy OE NUEPROIa
Baon, o1 MBavEg TTAPEVEPYEIEG KAl TO YEYOVOS OTI CUVTOUA UTTAPXEI
onpavTikn Kar aiodntA BeAtiwon, Badlel Tov acBevr) oTo TTEIPACUO TNG
OIAOKOTTAG 1 TG KN auoTnPNG TAPNONG TOU BEPATTEUTIKOU OXAUATOG, UE TOV
ouvetTakOAouBo Kivouvo avadwTtipwaong A/Kal TNG avadeIgng OTEAEXWV UE
QapuakeuTikr avtoxn. ‘Etol o NOY o0dnynénke otnv oUuoTaon yia eil0aywyn
Tou DOTS, 110U OUCIACTIKG CUVIOTATAI OTO VA TTaipvEl 0 aoBevng Ta
Qdpuaka emRAeTTOPEVA TTAPOUCTIa YIATPOU 1) 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 TmoAuavBekTIKA QuuaTiwon (MDR-TB) avagepduaoTe oTnV vOOO
TTOU TTPOKOAEITal aTTd 0TEAEXN Tou MTB TTOU €ival avBekTIKA oTa dUO
KUPIOTEPQ AVTIQUUATIKA @Appaka Tnv isoniazid kai Tnv rifampicin. Qg
uttepavOekTIKr (XDR-TB) xapaktnpifovrav PExp! TTpoo@aTata N vOoog TTou
emmpooBeTa NG avroxng otnv INH kai RIF, gival avOekTIKr OTIG
fluoroquinolones kai o€ éva atod Ta deUTEPNG YPANMNG evETIUa A/ pdpuaKa.
KAvik) onuacia ixe kai n pre —XDR @uuatiwong mmou xapakrnpidoviav wg
MDR pe emmrpooBeTn avroxn €ite o€ fluoroquinolones cite o€ éva atrd Ta
0eUlTEPNG YPAUMNG evéoiga A/D pdpuaka. ATTo To 2022 o1 duo TeAeuTaiol
oplopoi GANa&av, pe Baoel TIg vEéeg odnyieg Tou MOY yia Tnv Bepartreia Twv
QVOEKTIKWY HOPPUWV TNG VOOOU, TTOU CUVICTOUV TTAEOV TNV Jn Xpron Twv
EVECINWY QOPUAKWV.
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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

Streptomycin 1945 3.8x10%
soniazid 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: 3.5x 106x 1.2 x 108 =4.2 x 104
(A typical pulmonary cavity contains ~107— 10° bacilli) 26

To M.tuberculosis dev kavel avtalAayr| YEVETIKOU UAIKOU, TTOU ATTOTEAET Evav
aTTO TOUG KUPIOGTEPOUG UNXAVIOHOUG HETABOONG TG YAPHOKEUTIKAG AVTOXNAG
OTOUG TTPOKAPUWTIKOUG opyaviopoug. H avroxn ota A/® ogeileTal
QTTOKAEIOTIKA O XPWHUOOWHMIKEG HETAANAEEIG TTOU YIa TA TTEPICCOTEPA
PAPUAKA EVTOTTICOVTAI O€ PIKPEG TTEPIOXEG OTO YOVISIWKA 1) AKOUN aPOpPOoUV
TTEPIOPIOPEVO apIOUO Baoewyv. O1 HETAANAEEIC o€ OAOUG TOUG OPYAVIOHOUG
OupBaivouv ouveXwG PE TuXaio TPOTTO Kal opeilovTal oe AGBn oTnv PJETaypa®n
1 o€ petaAAagoyovoug TTapayovteg. H petaAAagoyEveon eival pev Tuxaio
YEYOVOG, N ETTIAOYT OPWG TWV AVOEKTIKWY TTPOUTTOBETEI TNV €KBECN OTO
avTioToIXO @Apuako, TTou Ba BavaTwaoel Tov euaicdnTo TTANBUCUO Kal Ba
EMTPEWEI TNV ETTIKPATNON TOU avOEeKTIKOU KAWwvou. Kal autd o€ €va voonua,
OTTWG N PUUATIWON, TTOU AVTIMETWTTICETAI E CUVOUAOHO QAPHAKWY,
TPOUTTOBETE! €iTE AavBaopéva oxruaTa f TN Jn CUPPOP@WON Tou acBevoug N
QVOTTOTEAEOPATIKG @APUAKA 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 cuuBei KABe yeyovog aveEdpTnTa Kal yia autd Tov Adyo gival
atrelpoeAdXIoTn. AuTO TTOU cupBaivel oTnv TTPAEN, Eival N CUCCWPEUCT TWV
METOAAGEEWY, HEoa aTTd dIadOXIKOUG KUKAOUG ueTaANagoyéveang- TTIAOYAG
KAl ouvnRBwG TTpoNYEiTal N EUPAVION aVOEKTIKOU KAWVOU OTO QAPHUOKO HE TNV
MEYAAUTEPN TNIBAVOTNTA ENPAVIONG AVTOXNG
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The within-host population dynamics of ~ ®=
Mycobacterium tuberculosis vary with
treatment efficacy

%%?

Results: By combining very deep whole gename sequencing (~1000-fold genome-wide coverage) with sequential
s;_u um s:nr'u.hm we were able to d t genetic diversity driven by the apparent uous turnover

nature J ;_me' fing
less drug pressure
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Condlusions: Our findings show
purifying selection constrains the evo

is, which is well adapted to the human host,
o resistance in effectively treated individuals. Nonetheless,
s, which could give rise to the emergence of drug resistance
cterial population dynamics could therefore provide an

vel drug combinations.

55U
informative metric for assessing the Efﬂ acy of
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Ta eupAuaTa TNG EPYACiag TTOU AVOPEPETAI OTNV dIAPAVEIQ avadEIKVUOUY, UE
Mia ouyxpovn €pEUVNTIKI TTPOCEYYION , TNV ONUACIA TNG CUVOUAOUEVNG
TTOAUQOPUOKEUTIKAG aywyns. H epapuoyn very deep Whole Genome
Sequencing - TTou KAAuye TTavw a1rd 1000 popeg GAO Tou yovIdIWwUA TOU
BakiAou - o€ dladoxIKA deiyuaTa TITUEAWV A0BEVWY, ETTETPEWYE TNV JEAETN TNG
OUVAMIKAG TwV EAacoéVWY TTANBUCPWYV TwV Bakidwyv og KABE £vav atro Toug
a0B¢eveic TNG EAETNG Kal BpAKeE OTI 6AoI 01 IaPOopPETIKOI TTANBUCUOI BakKiAwv
NTAv o€ apvnTIKN TTiEoN €TTIAOYNG NOVO OTIG TTEPITITWOEIG TTOU TAV
atroteAeopaTika kai Ta 4 A/®. AvtiBeta oToug aoBeveig o€ oxnuaTa Pe
ATTOTEAEOUATIKA AIYOTEPQ TWV 4 GAPUAKA, N QUVAUIKY TWV EAACCOVWY,
MEPIKWG avOeKTIKWY, TTANBUCHWY TTapépeve ae OAn Tn TTopEia TnNG Bepartreiag
KOl 0€ KATTOIEG TTEPITITWOEIG EiXE OAV ATTOTEAECUA TNV AVADEIEN KAWVWYV HE
EMTTPOCOETN avtoxn. AuTo TEAIKG 0dnyouoe Kal o€ avalwtrupwaong TNG vooou
O€ QVOEKTIKI Hop®H .
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T 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
hydrogen bonds with RIF in blue ; those
that form van der Waals interactions in
yellow.

b e kel aca) oalie R Mutations in 11 of the 12 residues that
v g v v v surround the RIF binding pocket have
i , 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 (3. Antimicrob. Chem. 2011, 66(4):730-3), T480N (EMI, 2012,18(3): 537-539)

28

O1rwg TTpoava@EpOnKe n avtoxf oQEIAETAI ATTOKAEIOTIKA O€ XPWHUOCWHMIKES
METOAAGEEIG — OUVNBWG CNUEIAKES - KAl QUTEG EVTOTTICOVTAI €ITE OTA Yyovidia
OTOXOUG TWV QAPUAKWY E€ITE O€ YOVidIa TTOU CUPMETEXOUV OTNV EVOOKUTTAPIA
evepyotroinon A/® mrpo-@apudkwy. H avroxi otnv RIF, éva atrd ta duo
Kup16tepa A/D, o@eiAeETOI OTNV CUVTPITITIKA TTAEIOWNQIA TWV TTEPITITWOEWV
(96-98% TWV TTEPITTITWOEWV) 0€ HETOAAAEEIS O€ HIa PIKPR TTEPIOXN 81 BAoewv
TOUu yovidiou rpoB tmou KwdikoTrolei yia TNV B uttopovada Tng RNA
polymerase, pia atmo TIG 5 UTTOPOVADES TTOU OUYKPOTOUV TO OA0-evCupo. Ta
auIvo&Ea TNG TTEPIOXNG OTNV oTroia evToTTi(ovTal OXEDOV ATTOKAEIOTIKA Ol
METOAAGEEIG, QaivovTal OTO PIKPO TETPAYWVO OTO ETTAVW PEPOG TNG DIAPAVEING
Kal €ival autd TTOU HPE N OPOIOTTOAIKOUG Oe0oUG ouykpaTouv Tnv RIF dITAG
OTO EVEPYO KEVTPO TOU eVCUPOU, WOTE va eUTTodilel TNV emmiuAkuvon Tou RNA
Kata Tnv petaypa®n. O1 ueTaAAAEEIC KAvouy giTe aduvarn €iTe TTI0 XaAapn TV
TTPOCOECN TNG PIYAUTTIKIVNG Kal £TO1 avaoTEAAETAI N dpdon TNG. O1 HETAANGEEIG
otnv Ser kai TN His ota kwdikévia 531 ka1 526 gvtotrifovral o€ > 70% Twv
TTEPITITWOEWY .
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H INH eivail To deutepo atod 1a kupiotepa A/P. Eival TTpo-@AapuaKko To OTToio
EVEPYOTTOIEITAI OTNV OPACTIKA TOU HOPPA HECA OTO BAKTNPIAKS KUTTAPO ATTO
TNV KataAdon katG To evepyotroinuévo @apuako UTTAokdpel Tnv dpdon Tou
evCUpOU inhA TTOU CUPUETEXEI OTAV OUVOEDT TWV HUKOAIKWYV 0EEWV TOU
KUTTOPIKOU TOIXWHATOG Tou Baktnpidiou. MeTaAA&Eelg 01O KwdIKOVIo 315 TOu
yovidiou katG, TTou aTTEVEPYOTTOIOUV TO €VCUMO, KOTA KUPIO AGYO Kal
OEUTEPEUOVTWG METAANAEEIC OTO UTTOKIVNTH TOU Yovidiou inhA , TTou 0dnyouv
oTNV UTTEPEKPPAOH TOU, TTOU AAAACEI TNV CTOIXEIOUETPIA E TOV AVACTOAEQ TOU
KQlI TTI0 OTTAVIO O€ OPIOPEVEG AAAEG TTEPIOXEG, MTTOPOUV va £gnyfoouv 10 ~85%

T1

Isoniazid resistance

Isoniazid is a prodru% 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

29

QVOEKTIKWYV 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 Mtbh 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 agopd Ta deUTEPNG YPAUMNG A/ papuaka, n avioxr oTIg
PAOUOPOKIVOAOVEG OQEIAETAI KUPIWG O PETAANAEEIG OTA YoVidla TWV
yupaowyv, Kata Kuplo Adyo tng yupdong A kal dEUTEPEUOVTWG TNG yupaong B.
O1 @-kivoAoveg avaoTéAouv Tn dpdon TNG yupaong, evCUPoU e dpdon
avaloyn Tng Totroicopépaong IV (1TTou eAAeitrel oto MTB ). Ta eviupa auta
ouvOuadlouv TO LeTUAIYPa Tou dikAwvou DNA pe Tnv TTpoocwpIvr) KOTTA TNG YIOG
aAucidag Tou Kal TNV ETTAVEVWOT TNG, APOoU TTPWTA XAAAPWOElI TNV
uttepeAikwaon Tou poépiou DNA. H diadikaoia auTtr gival atrapaitnTn yia
peTaypan kail yia Tov dirAaciacud Tou DNA. O1 - KIvOAOvES a@rivouv ABIKTN
TNV 1810TNTA TOU £VCUOU Va TTPOKAAEI KOTTA TN aAuaidag Tou DNA ,
avaoTEAAOUV OuwG €TTIAEKTIKA TNV dpdon Tng ligase, dnAadr Tng 1816TNTAG TOU
evCUpoU, VA EavadnUIoUPYEi TOV QUOPODIECTEPIKO DECUO EaVAEVWIVOVTOG TO
OTTAOMEVO KAWVO, PJE aTTOTEAETPa TEAIKG TNV Bpaucn Tou DNA o€ TToOAAQTTAG
onueia.
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O1 apivoyAukoaideg AMK-KAN kai 1o KukAIkS treTtTidio CAPR aokouv Tnv
Baktnploktéva dAon Toug avaoTEANOVTAG 1 TTPOKAAWVTAG Jadikd AaBn otnv
TTpwTteivoouvBeon ouvdedueva pe Tnv 30s piBocwpikn uttopovada. H
QVATITUEN aVTOXNG O€ AUTEG CUVOEETAI E METAAAAEEIG OTO YOVIDIO rrs TTOU
Kwdikotrolei To 16S ribosomal RNA. XaunAou emmirédou avroxf otnv KAN
TTPOKAAOUV Kal O HETAAAGEEIC OTOV UTTOKIVATH TOU YOVIOioU eis TTou £TTAyouvV
TNV UTTEP-EKPPACN TOU. ATTO AQUTA TA EVECIUA QAPPAKA, TTOU £XOUV
eMTTPOOOETA KAl COBAPES TTAPEVEPYEIEG, XPNOIMOTTOIEITAI TTAEOV O€ EIOIKEG

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

TTEPITITWOEIC JOVO N amikacin.
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=

Primary and acquired MDR-TB %

FIGURE 1. The two mechanisms of transmission of infection and progression to disease that

generate incident (new) MDR-TB cases
A New drug-

Primary H resistant case

Drug-resistant
case

m 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

AUOo dpouol 0dnyouv OTnV gP@Avion TToAuaveekTIKAG vooou: O évag péow TNG
MOAUVONG TOU a0BeVOUG £EaPXNG ME AVOEKTIKO OTEAEXOG KAl O AANOG HECW TNG
KMETATPOTTAGY €VOG £UaiCONTOU APXIKA OTEAEXOUG OE WOVO —, TTOAU- 1 KQl
UTTEPAVOEKTIKO PECW BIABOXIKWY KUKAWV PETAAAGEEWY - €TTIAOYRG. O1 duo
QUTOI UNXAVIOWPOI SIOUOPPUVOUV Kal TNV ETTIONUIOAOYIa TNG AVOEKTIKAG vOOOU.
O TTpwTOG, dNUIOUPYEI VEQ TTEPICTATIKA AVAAOYQA PE TNV IKAVOTNTA TWV
TTOAUQVOEKTIKWYV OTEAEXWYV va dlaoTreipovTal TTpwToyevwg. O deUTEPOG
OnuIoupyEi vEéa TTEPIOTATIKA EUBEWG avAAoya JE TNV EQapuoyn
QVOTTOTEAECUATIKWY OXNUATWY BepaTreiag ZXNPATIKE JTTOPOUNE va TTOUUE OTI
n de¢apevn yepicel pe Tnv Tautdxpovn Asitoupyia dUo kpouvwy. H
YVWOoN/eKTiNGN TNG OXETIKNAG OUPBOANG TOU €vOG 1] TOU AAAOU uNXaviouou
gival Kpiolun yia Tov oXedI0ouO TTONITIKAG.
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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 (5) and drug-resistant
(R) tuberculosis

Outcomes
Condition Fraction of new cases

Number of cases p
resistant

Roys < 1L, R, <1 Extinction of 5 and R Rising, falling, or steady

Roys > 1> R, Coexistence of 5 and R; R persists only Rising, then steady
with §

Ros = R > 1 Coexistence of 5 and R; R persists in Rising, then steady

self-sustaining transmission cycles
Ror = Rgs, Rgg = 1 Extinction of S5; 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»

88

2 OTI aQOopd TNV TTPWTOYEVH dlIacTTopd To TTWS Ba dlapopPwbei o€ BaBog
XpoOvou o€ atréAUTO apIBPO Kal avaAoyiKa N oxXéon Twv TTANBUCHWY Twv
a0Bevwyv PE uaioBNTN Kal avOeKTIKr) VOO0, £CapTdTal aTTd TNV IKAVOTNTA TWV
QVOEKTIKWYV Kal EUaicONTwV OTEAEXWYV, VA TTPOKAAECOUV VEQ TTEPIOTATIKA TNG
vOOOU, TTOU aTTOdIOETAI UE TOV OPO «AVATTAPAYWYIKN IKAVOTNTO» (TO
mepIBONTO A R) . TRV TIPA TNG TTAPAUETPOU QUTAG TNV CUVOIAUOPPUVOUV
TO00 Ta QUOIKA XaPAKTNPIOTIKA Twv BakiAwv 600 Kal N avBpwTTivn
TTapEPBaAon TTou Pe TNV BepaTtreia Kal Ta HETPA EAEYXOU, aQalpei TNV TTNYH Kal
TepIopidel TN d1a0TTOPA TNG VOOOU. ZTIG apXEG Tou 21 alwva Kal e Baon
EKTIMACEIG VIO XAUNAA avattapaywylikn IKavOTNTa TwV TTOAUAVOEKTIKWV
oTeAexwy, dIATUTTWONKE N UTTOBEON OTI TO avadudpevo TOTE TTPOPRANUA TNG
TTOAUQVOEKTIKAG QUUATIWONG Ba TTapépeve Eva ooBapo PeV, aAAG TOTTIKA
TTEPIOPICPEVO TTPORANUA Kal OTI N KAAUTEPN OTPATNYIKI] VIO VO ATTOTPATTEI N
EMONUIKA £€apon Tou, ATAV N €UPACh OTNV KABOAIKN EQapUoyr CWOTWV
OXNMATWVY BEPATTEUTIKAG QVTIUETWTTIONGS TNG £UaioBNTNG HOPYPRGS TNG VOOOU,
onAadr) n aTToTPOTIH EYPAVIONG VEWV TTEPIOTATIKWY TTOAUAVOEKTIKNG
Quuatiwong. ZTOXOZ: Mikpd To TTOCOOTO ATTOTUXIAG AKOMN MIKPOTEPOG O
pubuoég eppavions MDR-TB
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Dye & Williams: Criteria for the control of drug-
resistant tuberculosis. PNAS, USA, 2000, 97:8180-5

* «...it is 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 TTpoUTToBE0€IC TTOU ETIBEVTO yIa KATI TETOIO ATAV EEQIPETIKA
ammaITNTIKES: OgpaTreia Tou 80% Twv guaiodBNTWV TTEPICTATIKWY THG VOOOU YIid
va euTTodieTal N PAdIKr EUPAVION VEWV TTEPIOTATIKWY TTOAUAVOEKTIKAG
Quuatiwong. Kal Tautdxpova eviotonds Tou 70% Twv TTEPICTATIKWY TNG
TTOAUQVOEKTIKNG vOoou Kal Bepartreia Tou 80% atrd autd, WoTe va SIOKOTTEI O
KUKAOG peTadoong Toug. Kavévag atmd autous TOUG OTOXOUG DEV ETTETEUXONTE
TTOTE
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A 0.20
Distributions of fitness costs:
Each different mutation within the rpoB
gene conferring resistance to rifampicin
018 has a different relative fitness level as
measured by competitive co-culture
0 with a parental, susceptible strain.
- =
H526 .
£ ns26 The frequency is taken from the number
g o1 B of in vitro spontaneous resistance _
[ brivay mutations found to have this mutation
s
Pooled data:
0.05 Mariam et al. , Antimicrob Agents Chemother
2004; 48:1289-94.
Gagneux et al , Science, 2006, 312:1944-6.
L M
05 06 07 08 08 1.0
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 HETOAAGEEIC o€ BATIKA yovidia TwV OPYAVICHWY £XOUV
apVNTIKA €TTIOPACN OTAV EKTEAEC CNUAVTIKWY BIOAOYIKWY AEITOUPYIWV KAl WG
€K TOUTOU £TTNPEAloUV apvnTIKA TNV PIOAOYIKH) GPUOCTIKOTATA TWV OPYAVICUWV
TTOU €ival piIa BaciKh TTOPAPETPOG TTOU KABOPICEl TNV avaTTapaywyIKn
IKavoTNTa TOUG. In vitro TreipdpaTta aviaywviopou JETagu HETaAAQYUEVWV
oTeAexwv Pe avroxn otnv RIF kal Twv TTaTpIkwy Toug dyplou TUTToU, £QE1Eav
o€ OAEG TIG TTEPITITWOEIS XAUNAOGTEPN APPOOTIKOTNTA. Ouwg OTTWG PaiveTal Kal
OTO JIAYPAPHA OPIOHUEVEG JETAAANAEEIC Kal AAIOTA Ol TTIO OUXVA
ep@avifOpeveS OTTwG TT.X. N S531L £xouv pIkpd KOOTOG. Ta Treipduara autd
€XOUV Pev TNV agia Toug, OPWGS aTToTEAOUV Kal hIa JEYAAN atTAoUoTEUCN PIAg
Kal yia évav TTaBoyovo opyavioPO TTOU UTTOXPEWTIKA TTAPACITEN TOV EEVIOTN
TOU, N €mITUXia OTNV BIACTTOPA TOU, KaBopideTal aTrd TIG ETTIUEPOUG IKAVOTNTES
1) va eykaBIoTd TNV Aoipwén o€ éva véo ATouo, 2) va eTIRIWVEI Kal
TToAaTTAaC1GeTal, 3) va avaTTuooel Tnv vooo Kal 4) va diaoTreiperal. Kai
MTTOPEI va €ival TEAEIWG DIOPOPETIKA N ETTIONUIOAOYIKI TOU ETTITUXIO ATTO TNV
IKAVOTNTA TOU VO avTaywvVviceTal GAAa OTEAEXN TOU €idOUG TOU OF€ in vitro
OUVONAKEG.
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MNa TTapadelyua JEAETN HETAEU TTOAUAVOETIKWYV OTEAEXWYV TTOU £dwaoav TTOAAG
VEQ TTEPIOTATIKA OTO OIKOYEVEIAKO TTEPIBAAAOV TWV A0BEVWV KAl GAAWYV
oTeAEXWV Tou Bakilou TTou dev £dwaav Kavéva, ouveEdeae dUO PETAAANAEEIS TNV
Mia BeTIKA Kal TNV GAAN apvnTikd, 6TaV CUVUTIAPXE JE 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
Temms drug resistance —associated
mutations from MDR M. tb strains

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

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

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

S . . iy . strains without evidence of

e initial model included 10 terms, one for each of the alleles identified through the

literature search: the inhA promoter mutation —15¢-t; the katG mutations Ser315Thr, secon d ary h 0 Useh 0 | d cases.
Ala139Val, and Gly300Tp; the rrs mutations A1408G, T1406A, G1491T, and C1409T; the

poB mutation Sers31Leu; and the interaction allele of katG Ser315Thr and the rpsL allele

Lys43Arg. An eleventh term for the mpsL Lys43Arg mutation in the absence of katG315

was also included. The results above are shown for significant terms atter backward Cases vs Controls: 88 vs 88,
elimin ation. .

Abbreviations: Cl, confidence interval; OR, odds ratio. FO”OW-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 st Lyst3Arg

“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

KivOUVO EUQAVIONG DEUTEPOYEVWV TTEPICTATIKWY TNG vooou. Eival

XOPAKTNPIOTIKO OTI auénPEVO KivOUVOo EUPAVIONG OEUTEPOYEVWDV TTEPIOTATIKWV
BpEOnke va €xel N TTI0 KOIVI) JETAAAAEN TTOU EVEXETAI OTNV AVTOXH OTNV

iooviadidon, n katG 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

Commas et al 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

XapakKTNPIOTIKA €TTIONG, €ival KAI N ELPAVION OTEAEXWYV TTOU YEPOUV
QVTIOTABUIOTIKEG HETAAAAEEIG, TTOU OUCIACTIKA OTTOKOBIOTOUV TO EAAEINPA
QPMOOTIKOTNTAG. AUTEC OI AVTIOTOBUIOTNKES METAAAAEEIC QaiveTal OTI
EVTOTTICOVTAI O€ £€VA HEYAAO TTOOOOTO AVOEKTIKWY OTEAEXWV TTAYKOOMIWG KAl O€
UWNAOTEPO TTOCOOTO OTIC XWPES HE TO 0ORAPOTEPO TTPORANUA TTOAUAVOEKTIKNG
QuuaTtiwong.
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In the household setting, emerging evidence
points to greater risk of transmission with drug
resistant TB when compared to drug susceptible
disease. This effect is most likely due to delayed
diagnosis or treatment of drug resistant TB rather
than an increased transmissibility of resistant
strains. A recent study from India confirmed that
the high transmission of drug resistant TB,
particularly in young people, was associated with
delays in care including rapid diagnosis and linkage
to treatment
For more than 10 years, estimates of the
proportion of people diagnosed for the first time
with MDR/RR-TB has remained at about 3-4% and T mw mn mn mn me @ me
for those previously treated for TB has stayed at MDR-TB increased in prevalence by over
about 18-21% (WHO, 2021). This indicates that a 20% annually between 2008 and 2016
substantive burden of drug resistant TB is driven by

. .. Lange, C., et al. Respirology,
on-going transmission. DOI:10.1111/resp.13304

Detected MDR-TB cases globally
H ] H
g g H

Liebenberg D. et al. Front Cell Infect Microbiol. 2022.
doi: 10.3389/fcimb.2022.943545

TéNog TTpéTTel va TTapBei utr’owiv Kail To €€ng: AoBeveic ye MDR/XDR-TB
MTTOPEI va €ival yia TTOAU JEYAAUTEPO DIACTNUA PETADOTIKOI , APEVOS AOYW TNG
BepaTreuTIKAG OUOKOAIAG, 1) TNG NN CUPKOPPWONG OTA HAKPOXPOVIA KOl JE
o0BapEG ETITTAOKEG OXANOTA TTOU XPNOIUOTIOIOUVTAV/VTAI I} AKOPN Kal VA unv
MTTaivOouv oTa CwOoTa oxfuata Adyw Pnv €ykaipng () Kai kaBoAou) didyvwaong
QUTAG TNG MOP®PNG TNG vooou. ‘ETol yia Tavw atrd 10 xpdvia rapatnpeital Eva
o108epd TOo00TO 3-4% A0BEVWV TTOU BIAYIYVWOKOVTAI VIO TTPWTN QOPAa UE
TB kal £xouv TNV avOEKTIKA HOP®r TNG VOOOU TTPAYHA TTOU OEIXVEI TRV EVEPYN
Ol00TTOPA TNG. 2aV ATTOTEAEOUA KAl TNG EI0QYWYNG KAl TNG ETTEKTACNG TNG
XPAoNG VEWV dIAYVWOTIKWY PJEBODdWY, EiXaUE IO ONUAVTIKA ETACIO AUgnon
KaTd 20% Twv d1ayVWOPEVWY QVOEKTIKWV HOPPUWV QUUATIWONG Ta TEAEUTaIa
XPovia, 6TTwg PBAETTOUNE Kal 0TO O dIdypapua.

H avOekTIKr) QuuaTtiwon aTtroTeAE OrjueEpa €va atro Ta oNPAVTIKOTEPO
TTPORAAMATA MIKPORIAKAG AVTOXNG TTAYKOOHIWG.
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%lﬁzgcﬁ'g‘sk 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

w2018

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 TV TTOAUAVOEKTIK QuUUATiwon oTnpileTal oTO
TTOAQIOTEPO KAl TTIO EKTETAPEVO TTAYKOOUIO DIKTUO ETTITAPNONG TNG AVTOXNG TTOU
¢ekivnoe 10 1994. Ta dedouéva TTpoépxovTal aTrd Ta €BVIKG cuoTANOTA
dlapkoug emMITAPNONG TNG VOoou (TToPTOKAAI) ‘H atrd delyuaTOANTITIKEG £PEUVEG
(MTTOPVTO). ME AOTTPO 01 XWPEG YIa TIG OTTOIEC BEV UTTHPXAV OTOIXEI
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FIG. 26

Global
tuberculosis
report |

Global number of people diagnosed with

MDR/RR-TB (blue) and number enrolled

on an MDR-TB treatment regimen (red),

compared with estimates of the global

number of incident cases of MDR/RR-TB (95% Globally in 2023, 175 923

uncertainty interval shown in ) people were diagnosed and
2015-2023* treated for multidrug-
600000 resistant or rifampicin-

resistanteTB; this was 44%
of the 400 000 people
(95% UI: 360 000—440 000)
estimated to have

S—— developed
MDR/RR-TB in 2023

£, 400 000

Number per year

200 000
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* The time period the period for which
incidence of MDR/RR-TB are available.

MDR/RR-TB TREATMENT MDR/RR-TB TREATMENT
(ALL AGES) (CHILDREN)
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Target: (43%) Target: (15%)
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Ta TeAeuTaia xpovia uTTAPEE PIa ouveXnS auénon Tou aplBpoU Twv aocBevwy
TTou diaylyvwokovTal u¢ RR/MDR-TB, kuplia Adyw TnG I0aywyng TNG
MoplakAg diayvwaoTikNG ueBddou GeneMTB/RIF Xpert Tnv otroia 8a doupe
avaAuTIKa apyoTepa. To 2019, teAeutaia TTpo-Covid Xpovid, N EKTiuNon Tou
MOY Arav yia mrepitrou 0,5 €kaT. VEOUSG 0BEVEIC TTAYKOOHIWG HE
TTOAUQVOEKTIKN 1] UTTEPAVOEKTIKN TB Kkal 611 poévo 10 38% atrd autoug
gekivnoav tnv KatdAANAn Bepartreia, Ye BEPATTEUTIKN ETTITUXIA, TTAYKOOMIWG,
Aiyo k&Ttw atod 10 60%. To 2020 diayvwoTtnkav 22 % kai 10 2021 17%
AlyoTEPQ TTEPIOTATIKA E TTOAUAVOEKTIKI) - UTTEPAVOEKTIKA QUUATIWON O OXE0N
pe To 2019 kai utpge peiwon katd 15% kal 1% avTtioToixa, 0Toug aoBEVEIQ
ME QUTEG TNG MOPPES TNG VOOOU TTOU Eekivnoav Tnv KAtdAAnAn Bepartreia oe
oxéon pe 10 2019. ZuvoAikd péxpl 1o 2021 puoévo 10 43% Twv aocBevwyv e
QUTEG TIG EQIPETIKA OOBAPES HOPPES TNG VOOOU UTTHKAV o€ BepaTreia o€
oxéon pe Tov 0TOX0 Tou 1,5 ekaT aoBevwy TToU €Xel TeBei atrd Tov OHE yia Tnv
mepiodo 2018 — 2022. Kai ydAiota ota Taidia n kKaBuoTtépnaon gival akdun 1o
OPAMATIKA.

Ma 10 2023 n exTipnon TTapapével ota 1I8ia xaunAd emmitreda Tou 44%.
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Global
tuberculosis
report

Five countries accounted for more than
half of the global number of people
estimated to have developed
MDR/RR-TB in 2023: India (27%), the
Russian Federation (7.4%), Indonesia
(7.4%), China (7.3%) and the Philip-
pines (7.2%)

41

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%
in the European Region. At country
level, the highest proportions are found
in the Russian Federation and in
several countries in eastern Europe and
Central Asia.

ZUppwva e TNV eeTIvi €kBeon Tou MNOY 10 56%TWV TTAYKOCUIWV

mepioTatikwy MDR-TB evrotriovral aBpoloTIKG o€ 5 JOvo XWPES, UE TO 27%
atré autd povo otnv INAIA. Q¢ 1000016 N TTOAUAVOEKTIKN VOOOG OTIG VEEG
TTEPITITWOEIG, OTIG TTEPIOXEG euBUvVNG Tou NOY, kKupaivovTal atod 3% £wg 8,4%
Kal @Tévouv PExpl TTavw atmo 24% £wg 54% oToug aoBeveig e TTponyouuEvn
Bepartreia. Me o coBapdtepo TPdRANUa oTnv Treploxry 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

Amplfication during primary treatment @ Failure of 2nd line therapy
Initial MOR/RR-TB treated as DS-TB Re-infection with MDRRR-TB

I) 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 V)
re-infection with MDR/RR-TB.

Pathway Il dominant in the Western Pacific (74%; 67-80 95% SI), Eastern Mediterranean (68%; 60-74 95%
Sl) and European (53%; 48-59 95% SI) 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% SlI) regions.

H TToAUavOEKTIKN VOOOG OTa VEQ TTEPIOTATIKA Bewpeital eiKTNG TTPWTOYEVOUG
dlaoTropdg. H YeAETN auTh TTPOCTIABNCE VA ATTAVTIOEI OTO EPUWTNHA TI
QVTITTPOOWTTEUOUV OTIG DIOPOPES TTEPIOXEG TOU KOOHOU, TA TTEPICTATIKA
avOEeKTIKAG VOOOU O0TOUG a0BeveiG pe TTponyoupevn Bepartreia. EKTINAONKE OTI
MOVO TO 38% a@opd TTEPIOTATIKA A0BEVWIV TTOU QVETTTUEQV TNV AVOEKTIKN
Mop®n TNG VOOOU KaTA TNV JIAPKEIA EVOG ATTOTUXNMEVOU BEPATTEUTIKOU
OXAMATOG KAl auTd TTAEIOYNPOUV OTIG XWPES ME TO YaAAlio xwpua. To 44%
aQOPA TTEPIOTATIKA TTPWTOYEVOUG BIACTTOPAG TTOAUAVOEKTIKAG VOOOU TTOU OEV
S1ayVWOTNKE WG TETOIA KAI AVTIMETWTTIOONKE apXIKA w¢ euaicbnTtn QuuaTtiwon
(Xwpeg pe TTopTOKAA). To 12% agopa TTEPICTATIKA TTOU dIAYVWOTAKAV PEV WG
TTOAUQVOEKTIKA Kal YIa TO OTTOIa UTTAPEE aTTOTUXIO BEPATTEUTIKWY OXNUATWY
(kupiapxa otnv "ewpyia, AIBouavia kai 70 Mepou) Kal TEAOG O€ OPICUEVEG
TTEPIOXES OTTWG TO AeadTo 0TNV N. AQPIKN Kupiapxouaoe n de novo Aoipwgn pe
TTOAUQVOEKTIKO OTEAEXOG, YEYOVOG TTOU avTAVOKAAQ Kal TV €KTaon TNG
S1a0TTOPAC TNG TTOAUAVOEKTIKAG QUUATIWONG oTNV TTEPIOXH auTh. Kai n HEAETN
QUTH OTTOKOAUTITEI TO ONUAVTIKG TTPORANUA TTpWTOYEVOUG dIOCTTIOPAG
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.

=
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PROVIDE IMMEDIATE ACCESS TO EFFECTIVE TREATMENT AND
PROPER CARE

e— Ensure prompt access to appropriate MDR-TB care, including adequate supplies of quality
drugs and scaled-up country capacity to deliver services.
e
PREVENT TRANSMISSION THROUGH INFECTION CONTROL
4 ? 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
5 @ Underpin and sustain the MDR-TB response through high-level political commitment, strong
N

leadership across multiple governmental sectors, ever-broadening partnerships, and adequate
financina for care and research.

A6 Tov MNOY mrpotdooovTal 5 TTPOTEPAIOTNTES VIO VA AVTIMETWTTIOTEI N
TTAYKOOMIA KPion TNG TTOAUAVOEKTIKAG QUUATIWONG:

1.YwnARg roidtnTag Bepatreia Tng euaiodBNTAG vOOOU Yyia TNV ATTOTPOTTH
OnNUIoUPYIaG VEWV AVOEKTIKWYV OTEAEXWV.

2. Auean kal cwaoTh epyaaTnpiakh didyvwaon TnNgG avioxng o€ 6Aoug Toug
aoBeveic. AgloTToinon Twv YPAYOPWY POPIAKWY TEOT.

3. Aueon mpéofacn oTnv KatdAAnAn Bepartreia

4. EQapuoyn HETPWVY EAeyxou TNG d1a0TTOPAG

5. MoAITIkr) d€opegUon Kal XpnUaTodoTnoN

H €éugaon cival TTpo@avwg TTAEOV OTNV KATEUBUVON va KAEICOUV TAUTOXpOoVa
Kal 01 OU0 «KAVOUAEG» TTOU TPOPODOTOUV TNV ETTIONUIO TG TTOAUAVOEKTIKAG
vOOoou.
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Average treatment cost per case, 2010 dollars
Direct treatment costs" Productivity lost during treatment

$0 $100,000  $200,000  $300,000  $400,000  $500,000  $600,000

B
$17,000
6-9 months ?

Mor e $260,000 JUST ONE DAY
ssomentte OF AVAILABLEXDR- TREATMENT

XDRTB
32 months $554,000

“Including drugs, diagnostics, case management, social work, housing, transportation and hospitalization.

Source: CDC THE HUFFINGTON POST
14,000 ‘
REATMENT SUCCESS DECUINES RAPIDLY W/ITH INCREASING

PILLS

83%

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

TB 30%
(2016 cohort)
XDR-TB|
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2TNV EIKOVA QAIVETAI PIA EKTIUNON TOU XPOVOU KAl TOU KOOTOUG YA TV
Bepartreia TNG euaicbNTNG, TTOAUAVOEKTIKNG KAl UTTEPAVOEKTIKAG QUUATIWONG O€
doAdpia, o€ TIES Tou 2010, cupTTEPIAAUPBAVOPEVNGS KAI TNG ATTWAEIAG
€1l000APaTog AOyw PN epyaciag. 6-9 priveg kai 17.000 $ , 20-26 urjveg kal
260.000 $, 32 prveg ka1 554.000 $ avtioToixa. MNa TNV TTOAUAVOEKTIKA Kal
UTTEPAVOEKTIKI QUUATIWONG N BEPATTEUTIKN ETTITUXIO META TA TTOAUUNVA KAl
TToAuddTrava autd oxnuata, Atav Aiyo Tavw atrd 10 50% yia TNV TTpWTn Kal
MOAIG 30% yia TNV UTTEPAVOEKTIKN QUUATIWON, KOTA HECO OPO TTAYKOO HiwG.
Eival TTpo@avig N JIKPr) aTTOTEAECUATIKOTATA TWV HEXP!I TIPOCPATA
XPNOIMOTTOIOUNEVWY OXNHATWY, OTNV OTToIa TTPETTEI VO CUVUTTOAOYIOTEI £TTIONG
N TTOAUTTAOKOTNTA TOUG, N TAAQITTWPIO TOU acBevoUGS (TT.X. KABNUEPIVES EVEDEIC
€TTi TTOAOUG PAVEG) Kal OI TTIOAVEG TTOPEVEPYEIEG OTTWG TT.X. N MOVIUN ATTWAEIX
OKONG aTTO TIG APIVOYAUKOOIOEG, TTOU 0ONYOoUV O€ EYKATAAEIYN ) OE N
OUPHOP@OWOT, JE TOV KiVOUVO €KTOG TwV GAAWV va ETTEKTEIVETAI N AVTOXN] KAl
o€ VEQ QApUaKa.
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Treatment of Drug-Resistant Tuberculosis 45
An Official ATS/CDC/ERS/IDSA Clinical Practice Guideline

fam J Raspir Crit Care Mad Vol 200, Iss 10, pp é83-6142, Nov 15, 2019

s U.S. FDA approved Pretomanid Tablets in

combination with bedaquiline and linezolid for
e the treatment of a specific type of highly
Gl 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

e fluoroquinolones (pre-XDR-TB). The newly
recommended BPaLM regimen offers better
outcomes, remarkably shortens the duration of
treatment, and thus significantly improves quality of
g life for people with MDR/RR-TB.

A HE R EEEE

To 2022 o MNQOY eionyndnke aA\ayég oTn Bepatreia TG avOeEKTIKAG
QUUATIWONG, ETTIKEVTPWVOVTOG O€ OXAMOATA TTOU £XOUV OTO KEVTPO TOUG TNV
bedaquiline, kai Tnv pretomanid , TTou €ival TTPOCPATA AVATITUYHUEVA KAl
eyKekpIgéva A/P, Kkal Ta oTToia oXAMATA ETTIOILKETAI VO CUUTTANPWVOVTAI JE
GAAa 3, @apuaka, TTou OAa AauBdavovTtal atrd To OTOMA KAl YIa T OTToia
atrodedelypéva uTTdpxel eualobnaoia Tou BakiAou.

H o exteTapévn peta-avaluon mavw atro 12.000 TTepIoTATIKWY, OELiXVEI
AUENUEVN ATTOTEAECPATIKOTATA TWV OXNHATWY 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 auTéEC OTa BEPATTEUTIKG OXAMATA, 0O)ynOav KAl € AVTIOTOIXES
aAayég oToug opiopoug TnG pre —XDR kal XDR @uuatiwong, evw KpAatnonke
Xwpic aAAayr) o opIoPOS TNG TTOAUAVOEKTIKAG QuuaTtiwong (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—  ENDING 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 809(
for low-, middle-, and hl%h income countries (US$900, $3,000, e
and $30 000, respect\ve

The corporation charges for bedaquiline is $400 for a sixmonth
treatment course ($67 per munlh? for countries eligible to
purchase the drug through the Global Drug Facility (GDF), ar
organisation that supplies TB drugs to low- and middle-i mcorne
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 requires multiple
drugs and people who do not respond to treatment may require (ONIFOEAROT AIOKHTIKOY TFMBOIAICY
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 vOo oG JE TO XOPAKTNPIOTIKA TNG TB PTTOPEI VA €XEI KATAOTPOPIKES
OIKOVOWIKEG ETTITITWOEIG VIO TOV A0BEVH ) TNV oIkoyévela Tou, Adyw TnG
aTTWAEIOG €l000NpaToC. ETITITWOoEI uTTopei va €xel Kal n BepaTreia kail Xl
TTAVTA YIA TOUG TTIO TTpoPaveic Adyoug. ‘Exel ava@epBei 11.X. OTI aoBeveiG pe
MDR/XDR- TB 10U ATav o€ pakpodxpovn voonAeia otnv N. Appikn, dev
dIkalouvTav TTAEOV TO ETTIOOPA AVEPYIAG apoU TOUG OUVTNPOUCE TO CUCTNUA
uyeiag. Opwg 1o eTTidopa ATAV TTOAAEC POPES TO HOVO OIKOYEVEIAKO €100dNUA
ME aTTOTEAEC MO OI AOOEVEIG va EYKATAAEITTOUV TNV BepaTreia TpIv TNV
oAokAnpwaouy, yia va avattdpouv 1o emmidoua. Kai BERaia TTpopaveic givai ol
EMTITWOEIG OTAV 0 AoBevG popTwvETAl OAO | AKOUN Kal JEPOG TOU KOOTOUG. H
avAatTugn Twv Kaivoupyiwv A/® pretomanid & delamanide oTnpixTnke €ite
QTTOKAEIOTIKA TO TTPWTO ) KATA KUPIO AOYO TO BEUTEPO O€ KPATIKEG DATTAVEG N
QIANaVOPWTTIKES TUVEICPOPEG. OI TIUEG ME TIG OTTOIEG TA DIAKIVOUV Ol
QPOPPOKEUTIKEG ETAIPEIES EivAl ATTO ATTAYOPEUTIKEG EWG ECWPPEVIKES - AKOUN
Kal ekei TTou oTa TAdiola A/® TpoypaupdTwy emidoTouvTal . Na Tapddelyua n
e¢aunvn docoloyia yia Tnv delamanide gekiva atré 400 $ oTIC PTWXEC XWPEG,
otav emdorteital, kal ravel Ta 30.000$ oTig Acyopeveg TTAOUCIEG Kal VIO TNV
pretomanide Ta 364 $. Evoeiktikd n AAA atrd T0 VOGOKOWEIO PaG yia 2 HOVo
aoBeveic kail yia 6unvn Bepatreia givar ota 80.000 eupw. 1o 500 MNMaykéouio
MveupovoAoyikd Zuvedplo 1o 2019, o€ JEAETN TTOU TTAPOUCIACTNKE OEIXTNKE OTI
ol eTaIpEieg Ba eixav KEPOOS akOuN Kal av TTOuUAOUCaV Ta CUYKEKPIUEVO
okeudopaTa yia 8 kal 11 $ Tov urjva. KaAég ol diaknpugeig Tou MOY yia 0%
KATOOTPOPIKO KOOTOG OTIC OIKOYEVEIEG TWV A0BEVWV TO BEpa gival av Kal TTwg
uAoTTolouvTal.
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MTB No€ (%) MDR No (%) XDR No (%) XDR/MDR (%)
TOTAL | GREEKS | FOREGNERS | TOTAL GREEKS | FOREIGNERS | TOTAL | GREEKS | FOREIGNERS | TOTAL | GREEKS
2005 a6 a1z (67) 154 (33) 1328) [E) ) 102) 103 0 91 25 o
2007 sss | zeern | 19223 | 13(280) 104) 1263 00 00 0 0225 o o
4 | asees | 1ss2) 136) 832) 5@ 409 208) 201) 07 5 a0
201456 | 240(s44) 15(4) 409 11(46) 2008 2() 00 133 50 o
461 15634 | 307(668) 1n@48 309 ) 511 00) 506 o 25
aas 1702 | 270(608) 1666 307 13(48) 409 0@ ) 2 o 307
2012 a2z 197 @7) 225(59) 126 4@ 761 102) 00 104) 9 o 143
En 204 55) 167 (45) 18(49) 305 150) 109 ) 00 55 o
a 170 63) 151 (47) 1061 106) ) 309 00) 309) 3
3 215(69) 125 7) 139 523 8(69) 00) 00 00 o o
206 170 57) 126 43) 507) 202) 34 00 00 00 o
2017 274 138e0a | 1@ 8 “@9) 104) 104) 00 125 2 o
TOTAL | 4719 | 2440 2279 136 42 94 21 6 15 155 143 16
(52) (a8) % (31) (69) (0.4) (29) (71)
Data from the National L y for ia, Sotiria Chest Diseases Hospital, Athens 48

H eikéva 1Tou KaTaypd@oupe oTo €BVIKO KEvTpo Avagopdg oTnv ZwTnpia yia
TO TTOAUQVOEKTIKA OTEAEXN TTIOCTEUOUE Eival TTIO AVTITTIPOCOWTTEUTIKI) O€ OXEON
ME TNV UTTOBAAWGN TTOU TTPOAVOPEPBNKE YIa TNV QUUATILWGON YEVIKA OTNV XWPA
MOG, ME TO OEDOUEVO OTI EiINAOTE TO HOVO epyaaTriplo oTnv EAAGSa TTOU KAVEI
QAIVOTUTTIKO €AEYXO avToxng oTa deutepelovia A/P kal KaTd OUVETTEIQ
YIVOPOOTE OEKTEG BEWPNTIKA OAWV TWV AVOEKTIKWY OTEAEXWYV, OTTOU KAl VA
QATTOJOVWVOVTAI AUTd.

Tnv dekaeTia 2006-2017 TO0 HECO TTOCOOTO TTOAUAVOEKTIKWY OTEAEXWV ATAV
Aiyo révw atmd 10 3% Tou CUVOAOU TwV VEWV SIOYVWOPEVWY, TTEPIOTATIKWV
o1o EKAM . Kard péoo 6po 10 30% agpopouoe EAAnveS kal To 70% &évoug 1
‘EAANVEG eTTAVATTIATPIOPEVOUG ATTO TIG XWPES TNG TTpwnV 2.E.

H &g uTTEPAVOEKTIKA QUUATIWON AVTIOTOIXOUOE OTO 15% Twv TTEPIOTATIKWY TNG
MDR/TB fj 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

[ BINH  ®RRMDR  OXDR |

2019 2020 2021
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MNa &€ Tnv TEPiodo Tou KOPOVOoIoU Ta TTEPIOTATIKA TTOAUAVOEKAG Kal
UTTEPAVOEKTIKNG QUUATIWONG, WG TTOOOOTO TOU OUVOAOU TwV BETIKWY OTNV
Quuatiwon aoBevwy, TTou diayvwaoTtnkav oto EKAM, Trapéueivav otabepd



