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(Ribomustin, Treanda, Levact, SDX-105)

Alkyla €ni chemoterapeutikum vyrobené v roce 1963 v NDR (Ozegowski a
Krebs) — Institut Mikrobiologie a Experimentalni 1é¢by, Jenal

Cil — molekula s nizsi toxicitou, majici kromé alkyla¢niho efektu téz ucinek
antimetabolit 0 (resp. purinovych analog)

Do roku 1990 pouzivané prakticky pouze ve Vychodnim Némecku jako
monoterapie, ,,znovuobjeven® pro studie od r. 1990

» Testovanina l.IK LF UP a FN Olomouc (prof. Wiedermann)

V roce 2008 schvalen FDA v USA pro IéCbu CLL a B-NHL progredujicich po
rituximabu

V soucasnosti schvalen v USA, Némecku, Singapuru, v EU se na schvaleni
ceka

10zegowski W, Krebs D. IMET 3393, (-[1-Methyl-5-bis-(B-chloroethyl)-amino-benzimidazolyl-(2)]-butyric acid hydrochloride, a
new cytostatic agent from among the series of benzimidazole mustard compounds [in German] Zbl Pharm. 1971;110:1013-9.
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Bendamustin C.ﬁg

. gamma—[1-methy|-5-bis([3-chIoroethyl)-amino-benzimidazonI-Z]-but)(;lric acid
hydrochloride

* Aplikace - nitrozilni — metabolizovan CyP450 1A2, v 95%vazan na
serovy alb, biolog. polo¢as cca 30-40min., vyluCovan pfevazné jatry
(90% zvifeci model)

e Hladina neni ovlivn éna mirnou jaterni ¢&i renalni insuficienci 2 -
neni tfreba redukovat davku pfi clearance 210ml/min,
e Doporugené davkovani pfi jaternim postizeni:
« Bi<1,2mg/dl (20,5umol/l) — bez redukce
- Bi1,2-3,0mg/dl (20,5-51,3umol/l) — 30% redukce
« Bi >3,0mg/dl (51,3umol/l) — neni znamo

* Nema zkfizenou rezistenci s CFA (resp. pouze parcialni cross-
rezistence s ostatnimi alkylacnimi latkami)

!Leoni LM, Bailey B, Reifert J, et al. Bendamustine (Treanda) displays a distinct pattern of cytotoxicity and unique mechanistic

features compared with other alkylating agents. Clin Cancer Res. 2008;14:309-17
2Preiss R et al. Hematology J 2003;4(Suppl 1):Abs 394 and associated poster
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Bendamustin

e uzivany k le¢bé CLL a Hodgkinova lymfomu, NHL, zkouSen téz v
ramci chemoterapie Ca plic a sarkomu

* Davka — mezi 60-150mg/m?, ,limitni davka“ 100mg/m?

e Mechanismy u €inku:

a) Cytotoxicky ucinek (alkylaéni a +/- antimetabolit)

b) St&peni dvouvliaknové DNA nezavisle na bunééném cyklu

c) Aktivace signalni drahy pro poskozeni DNA

d) Spousténi p53 zavislé i p53 nezavislé apoptdzy a stresovée
odpovédi

e) Inhibice mitotickych kontrolnich bodu?! a indukce ,mitotic
catastrophe*

Tageja N. Bendamustine: Safety and Efficacy in the Management of Indolent Non-Hodgkins Lymphoma, Clin Med Insights
Oncol. 2011; 5: 145-156.

Knop S et al. Haematologica 2005;90:1287-8




Bendamustin

Nezadouci u €inky
e Hematologicka toxicita: anémie, trombopenie,
neutropenie , (lymfopenie)

e Nehematologicke toxicita: infekce, nauzea, zvraceni,
prajem, zacpa, alopecie, neuropatie, ztrata chuti k
jidlu,kasel, bolesti hlavy, vahovy ubytek, dusnost,
vyrazka, stomatitida, kardiotoxicita (arytmie, hypotonie),
zvyseni jaternich testu, ospalost, afonie

* Experimentalné — fetalni malformace




Bendamustin a mnohocetny myelom

* Puvodni pouziti v NDR — i na MM, nejsou validni
data




f{-”/\\_.% -
ie s bendamustinem u MV
Studie | Pocet rezim Celkova léCebna Trvani lecebné PFS/TTP | Celkové
pacientu odpovéd -ORR odezvy -DOR preziti
% CR(%) | median median | median
Bremer 25/? bO'mgm2
: den 1.5, 28 dnd 52 4 17 52 17,5
(faze 1)
Kno ?/progrese 60-100 mg/m2 denl-2, %
> X brog co 28 dnu 55 6 8 6;2
(faze I/l) | po ASCT
Hrusovsky | 17/ relaps B 60 mg/m2 den 1, 8; B 5
4 i y P BTZ: 1-1.3 mg/m2 den 85 12 6+
(faze 1) 1,4,8 11
Dex: 3x8mg den 1-3, 8-
10, co 21 dnt
Pdnisch 136/neléceni
(faze Il
B 150 mg/m2 den 1-2;
BP P 60 mg/m2 den 1-4, 75 32 18 = 32
(p=0,007)
M 15 mg/m2 IV den 1
MP P 60 mg/m2 den 1-4 70 13 12 = 33
Cheson BD, Rummel MJ. Bendamustine: Rebirth of an Old Drug. J Clin Oncol, 2009,27 (9): 1492 — 1502
Ponisch W, Mitrou PS, Merkle K, et al: Treatment of bendamustine and prednisone in patients with newly diagnosed multiple myeloma results in superior complete
response rate, prolonged time to treatment failure and improved quality of life compared to treatment with melphalan and prednisone: A randomized phase Il study of
the East German Study Group of Hematology and Oncology (OSHO). J Cancer Res Clin Oncol 132:205-212, 2006
Knop S, Straka C, Haen M, et al: The efficacy and toxicity of bendamustine in recurrent multiple myeloma after high-dose chemotherapy. Haematologica 90:1287-
1288, 2005




7~ Studie faze lll - 1.

Overall response rate, ORR %
Complete response, CR %
Partial response, PR %

Stable disease, SD %
Progressive disease, PD %
PoCet cyklu

Cas do selhani léEby (mésice)
Duration of remission, DOR
Progression free survival, PFS
Median OS (overall survival)

BP, bendamustine + prednisone;
MP, melphalan + prednisone.

* p=0.007 for difference between BP and MP.
Total observation period: 47 months.

linie BP vs M_I;__

————

75
32*
43
23
2
6,8
14*
18*
15*
32

70
13*
57
27

8,7
10*
12*
12*
33

Adapted from Ponisch W et al.

J Cancer Res Clin Oncol 2006;132:205-12
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aze lll - bendamustin + prednison — prvni linie 1écby
u MM: progression-free survival

1007 Bendamustine + prednisone (BP)
90 - (n=68)
S Melphalan + prednisone (MP)
80 | (n=63)
‘_§ £05e Log rank test: p=0.0169
; 60 - Endpoint : progression, death
0
o 50 -
e
e
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15!
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Months

Progression-free survival: 15 months for BP;
12 months for MP.
Cox regression model p=0.0566; log-rank model p=0.0206. Mundipharma International Ltd, data on file UK/BEN-10007




Overall survival (%)

udie faze Ill - bendamustin + prednison — prvni linie
lécby u MM: overall survival

100 A
90 -‘H_'_‘s._l

Bendamustine + prednisone (BP)

(n=68)
80 - 1] Melphalan + prednisone (MP)
’ﬂ"‘“ (n=63)
70 1 1 Censored observations
60 - Log rank test p=0.74
50 -
40 -
g |7 SV
30 - -LI_ P SEIRTRT
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10 -+ ¥
32;:
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Months

OS for BP: 32 months, 95% CI (24-53), for MP: 33 months, 95% CI (4-48)

Adapted from Ponisch W, et al. J Cancer Res Clin Oncol 2006;132:205-12




Bendamustin ve svete

» Srovnatelna efektivita jako u Alkeranu
* Kombinacéni rezimy s novymi leky (thalidomid?,
bortezomib?3, i lenalidomid?*) — vyrazné zvysSeni
efektu |é ¢by
e ORR 89-95%,
e PFS v 1 roce 92-100%

1Ponisch et al., Combined bendamustine, prednisolone and thalidomide for refractory or relapsed multiple myeloma after autologous stem-cell transplantation
or conventional chemotherapy: results of a Phase | clinical trial. Br J Hematol, 2008; 143(2): 191-200.

2Fenk R, Michael M, Zohren F, et al: Escalation therapy with bortezomib, dexamethasone, and bendamustine for patients with relapsed or refractory

multiple myeloma. Leuk Lymphoma 48:2345-2351, 2007

SHrusovsky |, Heidtmann H-H: Combination therapy of bortezomib with low-dose bendamustine in elderly patients with advanced multiple myeloma. Blood
106:363b, 2005 (abstr 5122)

4Lentsch S, et al. Combination of Bendamustine, Lenalidomide, and Dexamethasone In Patients with Refractory or Relapsed Multiple Myeloma Is Safe and
Highly Effective: Results of a Phase | Clinical Trial. Blood (ASH Annual Meeting Abstracts), 116: 989




Bendamustin v CR

* Ribomustin 25mg a 100mg

» Specificky 1é&ebny program SUKLu
e pro nemocné s relabujici CLL a MM

» Schvalena pracovisté — celkem 15 vybranych
pracovist

» program plati do 31.3.2012

» celkem 3000 lahvigek (pro celou CR)




Bendamustin v CR

e Indikace MM:

o stadium I/l (DS) v progresi
e kombinace s Prednisonem

* |.v. aplikace 30-60min
e Vstupn i kritéria:
e Le >4tis./ul, Tr >100tis./ul
e (vysadit pri Le <3tis./ul, Tr <100tis./ul)
e Davkovani:
e Ribomustin: 120-150mg/m?, den 1-2, 28-denni cyklus
e Prednisolon/prednison: 60mg/m? i.v. nebo p.o., den 1-4




Bendamustin v CR

» bendamustin je v CR nové registrovan od
3.srpna 2011 pod nazvem LEVACT

e zatim nema stanovenou cenu a Uhradu (fizeni
probiha)




Levact terapeutickeé indikace

e Lec€ba prvni linie chronické lymfocytarni leukémie (stadia
B nebo C dle Bineta) u pacientu, pro které neni vhodna
kombinovana chemoterapie obsahujici fludarabin.

e VV monoterapii k 1é ¢bé indolentniho non-Hodgkinova
lymfomu u pacientu, ktefi progredovali béhem lecby
rituximabem nebo rezimem zahrnujicim rituximab nebo béhem
6 mésicu po takoveé leché.

e Lécéba prvni linie mnoho ¢etného myelomu (stadiall s
progresi nebo stadia Il dle Durie-Salmona) v kombinaci s
prednisonem u pacientu starSich 65 let , pro které neni
vhodna autologni transplantace = kmenovych bunék a ktefi v
dobé diagnodzy trpi klinickou neuropatii , coz vylu€uje pouziti
terapie obsahuijici thalidomid nebo bortezomib.

SmPC schvalené 3.8.2011




Bendamustin v CMG - prvni zkusenosti
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Bendamustin — CMG - predchozi lécba

e Thalidomid: 55%
e Lenalidomid: 70%
e Bortezomib: 95%
» Alkylac¢ni cytostatika: 90%
o ASCT: 50%
Pocet predchozich linii Follow-up N 19
o s 40; mean (SD) 3.3(2.2)
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Pocet cykl G

Podil pacient G (%)

Pocet cykl G

N 15
mean (SD) 3.9(2.1)
median 4.0
min-max 1.0-8.0

Prumeérna denni davka

40
30+
20+

10+

<2 2-22 22-24 >24

Davka (mg)

N 14
mean (SD) 2.2 (0.3) mg
median 2.2 mg

min-max 1.8-2.6 mg
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Trombobocytopenie vstupn é
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Neuropatie vstupn é
Neuropatie po |é ¢bé
Nausea, zvraceni
Nechutenstvi
Prajem
Zacpa
Unava, slabost
Trombosa, embolie
Infek €ni komplikace
Trombocytopenie
Neutropenie
Anemie

B NU st. 1-2

B NU st. 3-4 JINU st. 5
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- neukon ¢ena |:| ukon éena

Lé&ebnéa odpov éd’

1 (16.7%)
1 (16.7%)
4 (66.7%)

o

CR VGPR PR MR SD PG

ORR 1 (16.7%)
CBR 2 (33.3%)

ORR = |ééebna odpov éd’ PR a lepsi
CBR =lé€ebna odpov éd’ MR a lepsi




Analyza p reziti
OS od diagnozy
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Nakladova efektivita

Kalkulace nakladu na mésic bez progrese onemocnéni
(pfepocet ze studie Ponisch et al, BP vs MP)

Naklady na lécbu podle poctu cyklu

(zaokrouhlena suma v K¢) 6,8 cyklu — 242 280 K¢

TTP dle studie BP vs MP 15 mésicu

Naklady na ziskany mésic

(zaokrouhlena suma v K¢) 16.152 KC

100mg = 267 euro = 6865 KC




Dosud neodpoveézené otazky

* Pfesny mechanismus U €inku neni dosud znam

* Neni jasna optim alni davka a le€ebna strategie

» Otazka IéCby nemocnych se stfedné tézkym/tézkym jaternim
postizenim

» Vztah bendamustinu k sekundarnim myelodysplastickym syndromum

» Efektivita Ié€by v kombinaci s novymi biologickymi pasobky oproti M,
CFA

e Cenaa Uhrada vCR
e Schvaleni kombinacnich rezimu s novymi léky




