1944p. - S (cunresoBanuii y 1943.) (JIikyBaHHS OHUM S BUKIIHKAIIO
cTiikictb MTD 1 cTran XxBopuX MICJIsI TOYATKOBOI MONIPABKHU
TIOTIPIITYBaBCSI)

1946p. - Th, PAS ¢unate3oBanuii y 1943.)

1952 - E H (cunresosannii y 1943.) (PosBurok momixiMiorepamnii Th: S
+ H + PASmoxma BuitikyBatu Maiixe 100%xBopux na Th 3 Jlect +,
SIKITO JIIKYBAaTH 2 POKH)

1955 - Cs

1957 - Km /1972 — Am

1962 - Pt, Et

1963 — R — 1993 — nepLLe NOBiAOMIEHHS
1967 — Cm npo MPTB

1970 - Z ¢unre3oBanuii y 1952.) (Pexxum aikyBaHHS MICTHTh
HanoTyxHin IITIT H 1 R B kom0iHaii 3 Z 1 E 1 TpuBanicTs jgikyBaHHS ©
MICSIIIiB)

1982 - Cip, 1983 - Of / 1985 - Lfxa in Q ‘2006—nepme

nosigomMmneHHsa npo PPTH
1



" PesynbTath nikyBaHHa MPTE 8 cBiTi (koropTa
2007-2010 3aranom)

. Died

. Not evaluated

. Cured |:| Completed

. Treatment failed . Lost to follow-up

10 959

15 565

23 250

34 281

0% 20% 40% 60% 80% 100%

EdekTuBHe nikyBaHHA — 48 %




IloTenuiitHu Papmakororiv Mexani3m gii Cran
HOBH IIpermapar Ha (Mr/n | po3poOK
rpymna "
benakBiIiH HiapunxiHonoH  [HriOyBaHHS 0,03-0,12  III ¢paza
TMC207 MIPOTOHHOI MOMITH
AT®-cunTazu MbBT
PA-824 Hitpoimigaso- [Topyumrye cuHTe3 0,06-0,53 III paza
[IpeTtomaHif, OKCasiH MIKOJIEBUX KHUC/IOT
HemamaHig, Hitpoimizaszo- bakTepunugHa 0,006- I1I ¢pasza
OPC57683 OKCa3iH [lopymye cunTe3 0,024
MIKOJIEBUX KHUCJIOT
SQ109 Erineneniamina [lopyuye cunTes 0,7-1,6 IT ¢paza
nepiBar O6aKTepiaJIbHOI CTIHKH
PNU-100480 OxcaszonigoHy [lopyurye cuHTeE3 0,03-0,5 IT paza
nepiBaT 6inKy
AZDs5847 Oxcazonimony  Ilopymrye cuHTe3 <1,0 IT paza
nepiBaT 01Ky
FAS 20013 CynbpdoHin [Topymrye cuHTe3 0,8 I paza

KapOoKcaMiz

JIIigiB 0aK.CTIHKA
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Short, Highly Effective, and Inexpensive Standardized
Treatment of Multidrug-resistant Tuberculosis

Armand Van Deun'Z Aung Kya Jai Maug® Md Abdul Hamid Salim? Pankaj Kumar Das® Mihir Ranjan Sarker?,

Paul Daru?, and Hans L. Rieder'
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Rationale: Based on expert opinion, the global guidelines for man-
agement of multidrug resistant tuberculosis impose lengthy and
often poory tolerated treatments
Objectives This observational study evalustes the effectiveness of
standardized regimens for patients with proven multidrug-resistant
tuberculosis previously untreated with second-line drugs in low-
ineome courtries
Method s C ting patients fsi
standardized reatment regimens. Subsequent cohorts were treated
with reglmens adapted according to resultsin prior cohorts. The study
was desdgned to minimize fallure and default while reducing total
treatment duration without Increasing relapse frequency.
Measurements and Maln Results: We report the treatment outcome of
al patients with laboratory confirmed, multidnag resstant tuberas
iosis enrolled from May 1997 to December 2007. The maost effective
treatment regimen required a minimum of 9 months of weatment
with gatifloxacin, dofazimine, ethambutol, and pyrazinamide
throughout the treatment periad supplemented by
kanamycin, and high-dose onlazid during an intensve phase of
a minimum of 4 months, giving & relapse-free cure of 87.99% (95%
confldence interval, 2.7-91.6) among 206 patients. Major acverse
drugreactions wers infrequent and manageable. Compared withthe
21p

othionamide throughout, the hazard ratio of any adverse outcome
was 0.39 (95% confidence interval, 0.26-0.59).
Conclusions: Serlal regimen formulation guided by overal reatment
effectiveness resulted in treatment outcomes comparable 1o those
obtained with firstline trestment. Confirmatory formal trials in
populations with high levels of human immunodeficency virus
coirfection and In populations with a higher initidl prevalence of
resistance to second line drugs are required.

Keywords chemotherapy; flusroquinoiones; cohon studies; drug re
sistance; costs

The Word Health Omanization (WHO ) estimated that 0.5 million
new cases of multidrugresistant tuberculosis (ie. resistant to
isoniazid and rifampin) emerged globally in 2007 (1). Only 2
minority of cases is diagnosed, and. among those living in low-
income countries, only = negligibl portion ever receives
sppropriate chemotherapy (2). This is in spitc of increasing
advocacy and detailed recommendations an how to treat such

nd “nstitute of Socal and Prevent ive

Medicine, University of Zurich, Switzerand

AT A GLANCE COMMENTARY

Sdentific Knowledge on the Subject

In the shsence of evidence from controlled clinical trials
for multidrug-resistant tubereulosis (resistant o isoniazsid
and rilampin}, the current global gmdelimes for its man-
apement are hased on expert opinion, recommending
lengthy, poorly tolerated, and expensive freatment options.
As a result, implementation has been difficult, and results
have rmmnﬁl

What This Study Adds to the Field

This observational study shows that & short, stendardized
treatment regimen based on a fourth-gene ration Auaroqui-
nolonce comhined with other second-line drugs and supplc-
mented by potentislly stll active first-line drigs was highly
effective in & setting among largely HIVonegative paticnts
without a history af prior treatment with second-fine drugs.

cases (4-7). This paradox may be due o the practical challenges
in implementing the current guidelines and the less than op-
timal use of cxisting drugs. Recommended treatment regimens
are very long, often poorly tolerated, snd difficult to monitor

(3, 8).
standardized treatment Tegimens with first-ine drups sre
highly in dn and fairly
in isoniazid-only-resistant (9). Treat

ment smndardization has akso been advocated as o feasible and
potentially effective spproach for multidrug-resistant tubereu-
losiE in low-income sewings, where levels of resismnce to
second-line drugs are generally low (10), but this has not been
cvaluated in & dinical twial.

The report presented here is hased on tubereulosis services
woffered by the Damien Foundation in Bangladesh, s nongove rm-
mental organization implementing tuberculosis services in close
collabaration with the government. The project serves a rural

patients (3). The results of programmatic of drug-
resistant tube ulosis have not been impressive, with treatment
sucoess rarely exceeding 80%. even in previously untrested

Reweved 1 oagial Form jaruary 16, 2010; acepted in fival form Apol 28, 2010
an cdence and mouests for mpnints should be addressed 1o Armand Van
Deam, MO, PhD., dnstitae of Tespecal Meciicine, Mationalecirast 155, 5-2000
Arvtweer, Beigum. fmst svandein@themnion org

Thas artiche bt an onfine. supplement, whichs accessble fram i ssu’s tabie of
mninnis sl wwwatgounaiseng
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typical for of over 27 million inhabi-
tants, There are three hospitals and 163 field clinics, providing
smnuslly treatment for about 24000 patients with tuberculosis,
75% of whom have sputum smear-positive and fewer than 1%
af whom have multidrug-resistant tuberculosis (11). Amoang the
treatment coborts of the years 1997 to 2007, of 124,408 sputum
smear-positive patients on first-line treatment, §7.5% (n =
108,577) have been arred, and fewer than 2% failed Ahout
5% of the patients died or defaulted during treatment (un-
published program reports, Dumien Foundation, Bangladesh)

Our prospective obsrvational study conduwted over a 1

period in this large trherculosis control program was supported
by & Supra-National Tuberculosis Reference Labaratory, We
reported earlier on our experience with the first regimen for
multidrug-resistant tuberenlosis that followed closely the 1996

«CrnoctepeXXHnn KOropTHUiN aHarni3
baHrnageLu

«206 xBopux 3 HoBuMK Bunagkamm MPTE 0e3
pesncteHTHocTi o MNTT1 |l pagy Ha Gfx-
3aCHOBaHOMY pPeXUMI

9 MicsuiB

88% koediuieHT edpeKTUBHOrO fliKkyBaHHSA
6e3 peunausiB

47ZEKMGxPtCfzH5ZEGfxCfz
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[lepwimnn npenapart 3a octaHHI 40 pokiB
XIMIYHUM Knac: glapunxiHOMoH
MexaHi3m ail Ha MBT: baktepuungHa ais,
nopyLwye cUHTE3 BinKa Waxom iHrioiuil
npoToHHOI nomMmnn ATP-cnHtazn MbT

MIK y BigHoweHHI MBT — 0,03-0,12 mMKr/mn
3atBepaxeHun FDA (npuckopeHa
npouenypa) B rpyaHi 2012 poky "y cknagj
KOMOIHOBAHOI Tepanii 4ns nikyBaHHSA
OOPOCInNX 3 TYOEepPKYbO30M 3 MHOXXUHHOIO
NIKAPCbKOK CTIUKICTIO, KONW iHLLI BapiaHTH
He OOCTYMHI"



Sl et oy e Stee——
mi XT y xBopux Ha MPTB 3a pe3ysbTaTa

KOHBepPCIT KYyNbTypU 3a 24 TUXKHI

C208 Stage 2:
Time to Culture Conversion (Wk 24 — miTT)

100%
Primary endpoint (differencein TtC):

p = <0.0001
80%-

basosun pexum — 58 %

Proportion of Culture Positive

— BDQ/BR

60%-
Z+ Ofx + Km + Pt + Cs

40%- |

20% i basoBui pexum + beaaksiniH —79%

Placebo/BR
83d 125d
0% I I T T | |
0 4 8 12 16 20 24
Time to Culture Conversion (Weeks)
BDQ/BR (N=66) 58 37 25 12 7 3
Median time to culiure conversion was 12 weeks inthe BDQ group and 18 weeks in the placebo group 49

p-value from Cox proportional model adjusting for strata
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'bTAaTW N1IKYBaHHA i3 3aCTOCYBAHHSA
HAaNpPUKiHLUi AoCNiAXKeHHA (Yepe3 2 poKu)

BTpadeHo 21 % edeKkTMBHOro nikyBaHHS B gocnigpkyemin rpyni i 27 % B rpyni
NOPIBHAHHSA

wia T

benaksinix [Tname6o
24 52/66 (79%) 38/66 (58%)
72 47/66 (71%) 37/66 (56%)
120 41/66 (62%) 29/66 (44%)
Mponopuia 38/66 (57,6%) 21/66 (31,8%)

BU/TIKYBaHUX

B rpyni 6engkeiniHy 10 ocib nomepnun 3a nepiog cnoctepexeHHs (15 %, 8 ocib,
3 yucna Tux, B ssiknx 6yna KoHBepcCist KynbTypu, 5 BunagkiBs cMepTi - nicngd
3aBepLUEHHS NpUNoMY )

B rpyni nnauebo - 2 (2 %) —Big Tb



3a/1e)XHO Bi4 BUMAAKY, 3 AKOro AiarHOCTOBAHO
MPTB, % (pocsia HIPIM: 497 xBopux)
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04,4
6, 55,5
8,
P
m OKXT
BATH [ToBropHe Hesaaua
JIIKYBaHHSI MOBTOPHOIO
JIIKYBaHHSI

Btpayaetbca 30 % edpeKkTMBHOIO JiKyBaHHS, 3a paxyHOK nepepsu i NponycKy 03,
nnuwe 12 % xBopwux, y SKUX BiGHOBUITOCh BakTepioBMaineHHa 3 6ynu npuxunbHi o XT



6benakKsininy

1. MNpaBunbHuK Bigdip NaLieHTIB
2. [NoTpibHa iHpopmoOBaHa
3roza xBoporo

3. JlikyBaHH4A, 3aCHOBaHe Ha
pekomeHaauisx BOO3

4. PeTenbHNU MOHITOPWUHT
CYMYTHIX CTaHIB | QYHKUIl
XUTTEBO BaXXNMUBUX OpraHis

5. AKTMBHUN (bapmakoHarnag |
ynpasniHHA MNOOI4YHUMU
peakuigamMmu

“YMOB 3aCTOCYBa

HH?

The use of
bedaquiline in
the treatment of

multidrug-resistant
tuberculosis

Interim policy guidance

WHO — June 2013

ff:”}‘v., World Health
W% Organization




"PekomeHaal,l
3aCTOCYBAaHHA OeanaKkBiniHy

®* My/1bTUPE3UCTEHTHICTD

* Komu MoxxHa gofaTu 4oTUpU eeKTUBHUX
[perapaTu APyroro psay LOZAATKOBO IO
MipasvuHAMIZLY

* Konmu € moBemeHa pe3UCTEHTHICTH 10 PTOPXiHOJIOHIB
1 MyZIbTUPE3UCTEHTHICTD

* 3actocoByBaTH 3 obepexHicTio y BlJ/I-iHdpikoBaHUX,
XBOPHUX Ha IIyKPOBHM ZiabeT, aIKOT0JIbHY i
HAapPKOTHYHY 3aJIE)KHICTh Yepe3 0OMe)XeHy
iHpopMmaIiifo moAo #oro 6e3MmevHoCTi y uX 0Cib



*"3acTocyBaHHA 6enakBiniH

* MakcuMasibHa TPUBAJIICTh 3aCTOCYBAHHS 6 MiC B 71031 (400 MT
IOAeHHO MepILIMX 2 THXKHI, JaJll — 200 MT 3 Pa3yu Ha THXKAEHb 22
TVDKHI)

* He Moxxe 6yTu no6aBieHnit ofuH 10 HeeeKTUBHOTO PEXXUMY
XT

* IIpoBegenns EKI' mo nmo4yaTky niKyBaHHS, peryjisipHUn
MOHITOpUHT EKT

* KniHiYyHUN MOHITOPHHT CepIlleBHUX 3aXBOPIOBaHb Ta PYHKIIi1
MeYiHKU

* SIK110 HEe Ma€ MOYXJIMBOCTI MPOBECTH UyT/IMBICTh 0 OeTaKBiliHY,
PEe3UCTEeHTHICTD O HbOTO MOHITOPYETHCS LIJIIXOM BU3HAY€HHSI
MIC Ha KynbpTypi XBOpPOTO

mmmT




| s

3aTBepaXeHo B KBITHI 2014 poky
€BpPONENCbLKMM areHTCTBOM JlikapCbKux 3acobiB
(EMA) «sIK KOMMOHEHT BIANOBIAHOIO PEXNUMY
Ons nikysaHHA gopocnunx xsopux Ha MPTB,
KON e(PeKTUBHY CXeMy NiKyBaHHA B IHLLIOMY
BUMaAKy HEMOXNMBO 3abe3neunTn, BUXo4s4m 3
MipKyBaHb pe3nucTeHTHTHocTi MBT abo
nepeHoCUMOocCTi."

...............



* [loxizHe HITPO-AUTIAPO-IM1IA30-0KCA30JIy

°* MexaHi13M Ji1:
“»ITopaBnsie cuHTEe3 KJITUHHOI cTIHKU MbBT

* BUCOKOQKTMBHMI BiJHOCHO BHYTPIIIHBOK/JIITUHHUX
MTB B makpodarax, MIK - 0,006-0,024 MKr/Mi

<+ BimcyTHs TepexpecHa CTilKicTh 3 AIKUM-HeOyap [TTT]
* (PapMakoJIoris

“*Ilepiox HamiBBUBeAeHHS 38 roaAnH
“*Metabomnisipyercst pepmenTamu nuroxpomy (CYPA4)

* Moxxe nomosxutu inTepsan QT (70 14,4 Mic, MACKUMYM
Ha 8-My TVDKHI)



— e e
JliHe30A14 - CMHTEeTUYHKNIA aHTUBIOTUK i3 rpynu

OKCa30NiaoHIB

® 3aCTOCOBYETHCS 3 20006 P.

* Tari6iTop
MOHOAMIHOOKCHUIA3M.

* Mae GaKTepHUITHUIHY Iil0
Ha MbBT, BBa)karoTp, 1110
Ma€ TAaKOX CTePUII3YIOUY
Z1i¥0 Ha MeTabO0JIIYHO
HeakTuBH1 MbBT, mo
CIOPAAUYHO

PO3MHOXYIOTHCS
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|® npwu 3actocyBaHHi LZD, %
(gocsig HIPIM 166 xBopux Ha MPTBE i PPTB)

71

®m LZD + 6a3oBul pe)xum

W ba3oBul pexxum

MPTB + Q Tta MPTBH PPTH
+ Km/Am/Cm
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e [lopywye cnHTE3 MIKONEBUX KUCIMOT | CUHTE3 DINKy
e AKTMBHWUN Yy BigHOLIEHHI Bcix cybnonynauin MbT,
BKIHOYaKO4MU:
»  MEepCcUCTyroui, WO He PO3MHOXYOTbLCS, SKI
nularTbca nicnga 2-X Mic nikyBaHH4A
kombiHauierw: HRZ



Ha3sBa MeTta gocaipKeHHA

AOCTIIKEeHHSA Crko-tu Ilok-T 36i1b-TH

TPUB.  IIePEHO- BHJIIKOB
CUMICTb Yy-BaHHS

C213 DLM 24  DLM + ba3oswuii pexxum X
(Otsuka)
NeXT (MRC-SA) 6-9 BDQ+ Lzd+Lfx+Z + Et/H X X
End-TB 9 BDQ+Lzd/Cfz+Mfx+Z X X
(UNITAID) DLM+Lzd/Cfz+Mfx+Z
STAND (GATB) 6-9 PRT + Mfx+Z X X
NIX-TB (GATB) 6-9 BDQ+PRT+LZD X X
TB-PRACTECAL 6 BDQ+PRT+Lzd+Mfx/Cfz X X
(MSF) BDQ+PRT+Lzd
STREAM 9 CFz+E+Mfx+Z+4(H+Km+Pt) X
(USAID)
STREAM 6 BDQ+Lfx+Cfz+Z+2(H+Km) X X
(USAID) 9 BDQ+Cfz+E+Lfx+Z+4(H+Pt) X X

Novartis 24  (Cfz+ BazoBwuii pexxum X



BUCHOBKU

° IcHyroul B YKpaiHl npenapatvu 1 pexumu XT
I03BOJISIIOTH JOCATTH BUCOKOI e(peKTUBHOCTI
JIIKYBAaHHS Y XBOPUX 3 HOBUMU Bunagkamu MPTDh, aki
aiarHoctoBaHi 3 B/ITD 1 BunagKiB MOBTOPHOTO
JIIKYBaHHSI.

* PesynbraTi epeKTUBHOTO JIiIKYBAaHHS BTPAYAIOTHCS HA
kiHelrb OKXT 3a nmepeBa)kHO 3a paxXyHOK IepepBaHOrO
JIiKyBaHHS a0 MPOMYCKiB 103

® Pe3yibTaTy IKyBaHHS JOCTOBIPHO HWXX4Ye Y XBOPHX 3
HOBMMH Bunagxkamu MPT, niarHocTroBaHMX 3 HeBAAyl
MOBTOPHUX KypciB X1, MOBTOPHUMM BUMNAJKAMU
MPTDb, 3a paxyHOK BuyepriaHoCT1 pe3epBiB XT
(rmoTpi6GHi HOBI Mpemaparu)



* HoBI mpenapaTy MOBUHHI 3aCTOCOBYBATHUCh TLIBKU Y
BIAMOBIAHOCTI 0 pekoMeHaalin BOO3.

* CYTT€BO BIJIMHYTH He e(PeKTHUBHICTH JIIKyBaHHS
xBopux HAa MPTb nomomMoXXyTe CKOpOYeHI peXXumMu
XT, Tomy 1110 epeKTUBHICTh BTPAYA€THCS HA
niaTpuUMYyIodii $pasi xiMmioTeparrii 3a paXyHOK
MPOMYCKIB 103 Ta MNepPepPBaHOTO JIKYBaHHS.



[akyto 3a yBary!




