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Sunum Akis Plani

1-Infeksiyonlarin tedavisindeki

venilikler

2-Hava yolu sekresyonlarini azaltmaya

yonelik tedavilerde yenilikler
3-KFTR modulatorleri

4-Kisiye 0zel tedavi



Anti-Infective Learn more>

Pre-clinical Phase One Phase Two Phase Three To Patients

Azithromycin »

Aztreonam (Cayston®) »

Inhaled Tobramycin >

Tobramycin Inhaled Powder (TOBI® Podhaler™) »

Vancomycin Inhalation Powder (AeroVanc™) »

Fosfomycin/Tobramycin Inhalation Solution
(FTI) >

Gallium (IV) »

Nitric Oxide (Inhaled) >

ALX-009 »

Gallium (Inhaled) »



Inhale Aztreoname Lt

Joumal of Cystic Fibrosis 12 (2013) 130 — 140

www.elsevier.com/locate/jcf
Original Article

Inhaled aztreonam lysine vs. inhaled tobramycin in cystic fibrosis: A
comparative efficacy trial ”*

Baroukh M. Assael **, Tacjana Pressler ®, Diana Bilton ¢, Michael Fayon 9, Rainald Fischer ©,
Raphael Chiron f, Mario LaRosa ¥, Christiane Knoop h, Noel McElvaney i, Sandra A. Lewis j,
Mark Bresnik ¥, A. Bruce Montgomery J, Christopher M. Oermann '

For the AZLI Active Comparator Study Group '
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>6 yas 273 hasta
28 gun on-off, 3 siklus
Her iki tedavi iyi tolere edildi

Aztreonam grubu: Hastane yatisi

ve antipsodomonal antibiyotik

kullanim siklhigi daha az 2 4 8 12 16 2
AZLIITIS AZLIITIS AZLIITIS

FEV1 degerleri arasinda anlamli 28033 2035 20
fark yok.
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Aztreonam (Cayston)

e FDA onay! 2010

e >6 yas

e 75 mg (1 ml), 3x1

e Altera handset (1 dk) ile
e TOBI ile dontsiml(

o ABD’de hastalarin %42’si kullantyor
e (6000 hasta)

Cayston® !
@treonamfor
inhalation solution!
75 mg/vial !
YCONSTITUTE BEFOREUSE |
'wwmmu; )
Single-UseVial



TOBI

Kronik Pseudomonas Inf. Tedavisi
FDA Onay1 1997
3 ayliktan 1tibaren calismalar

2013 Kuru toz onay aldx.



TIP- Kuru toz Tobramisin

s NIH Public Access
Zz & Author Manuscript
D st

Published in final edited form as:
Pediarn Pulmonol. 2011 March : 46(3): 230—238. doi:10.1002/ppul.21356.

Tobramycin inhalation powder for P. aeruginosa infection in
cystic fibrosis: the EVOLVE trial

Michael W Konstan, MD', David E Geller, MDZ, Predrag Minié, MD3, Florian Brockhaus,
PhD%, Jie Zhang, PhD?®, and Gerhild Angyalosi, MD%

6-21 yas 95 hasta
2x1, 112 mg

Total 24 hafta/ 28 gun on 28 gun off

Plaseboya gore FEV1 de anlaml artis



\ditosnuey J0unY Yd-HIN

S ”"*"‘% NIH Public Access
&

Author Manuscript
2 eSS

Published in final edited form as:
J Cyvst Fibros. 2011 January : 10(1): 54—61. doi:10.1016/3.jcf.2010.10.003.

SAFETY, EFFICACY AND CONVENIENCE OF TOBRAMYCIN
INHALATION POWDER IN CYSTIC FIBROSIS PATIENTS: THE
EAGER TRIAL

Michael W Konstan?2, Patrick A FlumeP, Matthias Kappler®, Raphaé&l Chiron9, Mark Higgins®,
Florian Brockhausf, Jie Zhang9, Gerhild Angyalosif, Ellie He9, and David E Geller” on behalf
of the EAGER Studv Investiaators

15 Ulke, 127 merkezden 553 hasta
>6 yas

3 siklus halinde Tobramisin nebul veya kuru
toz tobramisin

Benzer etkinlik ve guvenilirlik
Hasta memnuniyeti TIP da 2 kat fazla



Kuru toz tobramisin (TOBI Podhaler)

e FDA onay! 2013

e >6 yas

e 28 mg kapsul

o 2x4 kapsul

e En sik yan etki :Oksuruk



Vankomisin kuru toz (Aerovanc)

e Faz 2 calisma devam ediyor
e 32 veya 64 mg 2x1




Colistimethate sodium kuru toz

Freedom calismasi: o | o
Tobramlsm nebul ile " e '° V I"

6 12 yas arasl hastalarin %80.6'si
colobreathe tedavi modelini tercih ettigini

bildirdi!!
%FEV1 degisimi kL . L@ _
Hasta memnuniyeti
Qol (CFQ-R)
Guvenilirlik T

Schuster A et al., Thorax 2013



Kuru toz kolistin (Colobreathe)

—

>6 yas

125 mg tb, 2x1

Gunluk tedavi stresi <1 dk
Turbospin ile

2012-Avrupa

2013-ABD’de onay aldi.




Inhale Levofloksasin
FAZ 3, randomize, cift kor, plasebo kontrollui calisma

Relative FEV, % predicted change from baseline

LS Mean Absolute change FEV,

(% predicted = SE)

-1%

3% = Placebo

==

Inhaled levofloxacin ==

2% -

1% -

0%

Treatment

0 14 28

Time (days)

42

56

LS Mean Change Sputum
P. aeruginosa (log,, CFU = SE)

Change in P. aeruginosa sputum density

0.6 T
Placebo -9-
Inhaled levofloxacin ==
0.3 -
1
-0.3 A
-0.6 -
-0.9
-1.2
Treatment
-1.5 } ) } }
0 14 28 42 56
Time (days)

*Multi-centre, multinational

CFU, colony forming units; FEV,, forced expiratory volume in 1 second; LIS, levofloxacin inhaled solution; LS, least squares; SE, standard error

Flume PA, et al. J Cyst Fibros. 2016;pii: S1569—-S1993.



Levofloksasin ve Tobramisin karsilastirmasi

Inhaled levofloxacin -®- Inhaled levofloxacin/inhaled levofloxacin
Inhaled tobramycin + Inhaled tobramycin/inhaled levofloxacin

!

0 28 56 84 112 140 168 196 224 252 280 308 336
Time (days)

LS mean relative change from
baseline FEV,% predicted (+ SE)
N

FEV,, forced expiratory volume in 1 second; LS, least squares; RCT, randomized controlled trial; SE, standard error

Elborn JS, et al. J Cyst Fibros. 2016;pii: S1569-S1993.



Inhale Levofloksasin (Quinsair,
Aeroquin)

« >12 vyas

e 240 mg ampul, 1X1, zirela nebulizator
sistem ile

e Mart 2015-Avrupa
e Haziran 2015-Kanada onay aldi

e Yan etki: Oksiruk, agizda tat degisikligi



Inhale Lipozomal Amikasin
(Arikace)

Arikace™ liposome
(0.2-0.3 ym)

Lipid bilayer
neutral lipids
(DPPC&Cholesterol)

Aqueous interior
encapsulated
amikacin

Figure 1. Study designs of CLEAR-108 and CLEAR-110

CLEAR-108 CLEAR-110
70 Centers in Europe and | 54 Centers in Europe and Canada |
Canada:

stratification by age and FEV,

LAI 390 mqg once daily Extension 1: Extension 2:

S LAI 590 dail i
08 days on/28 daysoy N F0 M oncedaly - LAI 390 mg once daily
(28 days on/28 days off) (28 days on/28 days off)
A A
4 A ™\
LAI
Efficacy and safety evaluation performed every 28 days
H_} included assessments of PFT, CFU, and PEs

TIS 300 mg twice daily
by PARI-LC® PLUS
(28 days on/28 days off)

CFU, colony-formming units; CTEAR. Clinieal Braluation of ARTEAVCE study; FEV, forced expiratory vohmme in | second:




Yeni Iinhalasyon ve nebulizer cihazlar

—  Akcigerde yuksek ilac konsantrasyonu

— Tedavi suresinin kisalmasi




Sunum Akis Plani

1-Infeksiyonlarin tedavisindeki yenilikler

2-Hava yolu sekresyonlarini azaltmaya yonelik

tedavilerde yenilikler
3-KFTR modulatorleri
4-Kisiye Ozel tedavi



Mukosilyer Temizlige yonelik td.

Dornase Alfa (Pulmozyme®™) »

Hypertonic Saline »

Inhaled Mannitol

OligoG »

QBWZ76 »

aPA-101 »

VX-371 formerly (P-1037) »




Pulmozyme

e 1993 FDA Onay1
 ABD’de 20000 hasta kullaniyor



Hipertonik Salin (%7)

Avusturalyadan calisma 6 yas listiinde
olumlu sonuclar bildirdi.

ABD’de 14.000 hasta kullaniyor.
Okul onces1 ¢cocuklarda calisiliyor.

Stitcocuklarinda SF’e tistlin bulunmada.



Kuru toz mannitol

e Mannitol 6 aydan uzun kullanimda FEV1
de artis

e Qol artisi ile ilgili kanit yok

e Mannitol tek basina veya dornase
alpha’ya ek olarak kullanildiginda
faydall

e Ileri calismalara ihtiyac vardir.

Nolan SJ, et al., Cochrane Database Syst Rev.2015



Kuru toz mannitol st [
(Bronchitol) | ==

e >6 yas, 2x400 mg k-
e 40 mg kapsul (sabah aksam 10 ar adet)

e Avrupa ve Avustralya da kullaniliyor

e Amerika’da FDA onay vermedi

e Tlrkiye'de endikasyon disi rapor ile temin
mumkudn

e Tedaviye baslamadan 6nce mannitol
tolerans testi

e Oncesinde bronkodilator
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DESCRIPTION

EXAMPLES

Normal

CFTR is created,
reaches cell
surface and

functions properly,
allowing transfer
of chloride and water.

KFTR defekt tipleri

One Way of Classifying CFTR Mutations

Class |

No
functional
CFTR
created.

G542X
W1282X
R553X

Class |l

CFTR protein
is created,
but misfolded,
keeping it from
reaching the
cell surface.

508de

NT1303K
1507del

Class Il

CFTR protein
is created and
reaches cell
surface, but
does not

function properly.

L G551D )
S549N
V520F

Class IV

The opening
in the CFTR
protein ion
channel
is faulty.

R117H
D1152H
R347P

Class V

CFTR
is created
in insufficient
quantities.

3849+ 10kbC->T
2789+5G->A
A455E




KFTR mutasyonlar1 gruplara gore
dagilim

Unclassified
ClassV -

l/l
\ //
ClasslV —_ \ b
Classill — \

Classl|

mClassi:126 wnClassll:87,2 m(Cassii:3,9 w=C(Cassiv:3,3 wnC(ClassV:3,0 = Unclassified:85

Bosch B, Eur J Pediatr 2016



KFTR modiilatorleri

B g W
0

M@W WM!M
N potentiator (@)

Corrector

Hlcre ylzeyine
ulasan KFTR
kanal sayisinin
arttinlmasi



lvacaftor (Kalydeco®) »

Lumacaftor + ivacaftor (Orkambi®) »

Tezacaltor (VX-661) + Ivacaftor »

CTP-656 (Deuterated ivacaftor) »

FDOL16Y »

QBWZI51 »

VX-152 + tezacaftor + ivacaftor »

VX-440 + tezacaftor + ivacaftor »

VX-445 + tezacaftor + ivacaftor »

VX-659 + tezacaftor + ivacaftor »



s+ Mo | NITH Public Access

%O@E; Author Manuscript IVACAFTOR

HEP~\~

Published in final edited form as:
N Engl JMed 2011 November 3: 365(18): 1663—-1672. doi:10.1056/INEJMoal 105185.

A CFTR Potentiator in Patients with Cystic Fibrosis and the
G5571D Mutation

e Randomize, cift kor, plasebo kontrolll, uluslararasi
cok merkezli calisma

e En az bir G551D mutasyonu olan >12 yas 167
hasta

e 150 mg ivacaftor, 2x1, 48 hafta

e Primer sonlanim noktasi: Ilk 24 hafta %FEV1
degisim

e Sekonder sonlanim noktasi: Akut alevlenmeye

kadar gecen slire, yasam kalitesi, tarti degisimi,
ter testi



lvacaftor: FEV,’deki degisiklikler

15, Placebo
Ivacaftor
=
L 10
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S~ 48. Haftada tedavi
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Cl, confidence interval;, FEV,, forced expiratory volume in 1 second

Ramsey BW, et al. N Engl J Med. 2011;365:1663-72.



s % NIH Public Access
%éé_’j Author Manuscript

o
2 epSS

Published in final edited form as:
N Engl JMed 2011 November 3:; 365(18): 1663—1672. do1:10.1056/NEJMoall105185.

A CFTR Potentiator in Patients with Cystic Fibrosis and the
G557D Mutation

e Sonugc: Ivacaftor grubunda

e Akut alevilenmede % 56 azalma

e Qol (CFQ-R) artisi

e Plaseboya gore 2.7 kg tarti fazlahgi

e Ter testinde 48.1 mmol/L disme



Efficacy and Safety of Ivacaftor in Patients Aged
6to 11 Years with Cystic Fibrosis with a

G351D Mutation

Jane C Davies', Claie E. Wainwright’, Gerard |. Canny*, Mark A. Chilvers®, Michelle 5. Howentine?, s
Anne Munck’, Jochen G. Mainz%, Sally Rodriguez’, Haihong LF, KarlYer®, Claudia L Ordonez’, ia "
and Richard Ahrens'™ on behalfof the VX08-770-103 (ENVISION) Study Group §id

Plazma membraninda zaten
varolan ancak islevi bozuk
olan KFTR kanallarinin
calismasini arttirir.

g 3 83 8

mmol/l. (mean, =

. 3883588 3

Sweat chloride concentration

AJRCCM 2013



Safety, pharmacokinetics, and pharmacodynamics of
ivacaftor in patients aged 2-5 years with cystic fibrosis and a
CFTR gating mutation (KIWI): an open-label, single-arm study

34 hasta

50 mg (<14 kg) veya 75 mg ( =214 kg) 2X1

Part A: 4 gun, part B: 24 hafta

Primer sonlanim noktasi: Guvenlik

Sekonder sonlanim noktasi: Ter testi, tarti, BMI

Ve boy z-skor

Sonug: Ter testi, tarti ve BMI z-skor da anlamli duzelme
6 (%18) hastada kc enzim artisi

Davis JC, Lancet Respir Med. 2016 Jan 20



Ivacaftor (VX-770)

e Kalydeco —_——

e FDA onayli (31 Ocak 2012) o
- > 6 vyastb (2 x 150 mq) Ty

(iacaftor) tables

— 2-6 yas granul (2x 50-75mgq) PG

e 311.000 $ /yil
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G551D dis1 Grup Il Mutasyonlarda Ivacaftor
(KONNECTION calismasi)

KONNECTION study design

Randomization 00CeITT (3)  ASBIE
(1:1) 1717-1G>A |[b)  FS08del G1345D

NG

Washout
Screening . X c— Placebo Follow-up visit
period R;a"""1§et3°$ (4 weeks +7 days after
day-35to -15 i 2 the last dose)

Washout

L

1 L l 1 l 0 ot i
I I I | I I

TR
D-35 D-15 W12 W14 W16 wzo\ w28 w36
- )
Y :
Treatment period 1 Treatment period 2 Open-label period
Study part 1 T Study part 2
Primary efficacy
analysis

De Boeck K, J Cyst Fibros.2014



G551D dis1 grup 11l mutasyonlarda Ivacaftor

(KONNECTION Calismasi)

Ivacaftor
% Flacebo
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n=38

n=3%
n=33
2

DDDDDDDDD

(3S 7 ueaw q/joww)
apuUOJYD Jeams Ul
auljaseqg wol4 sabueyn snjosqy

De Boeck K, J Cyst Fibros. 2014



Kalydeco (lvacaftor-VX 770)

E56K

P67L

R74W

D110E

D110H

R117C

R117H

G178R

E193K

L206W

R347H

R352Q

A455E

S549N

S$549R

G551D

G551S

D579G

59451

S977F

F1052v

K1060T

A1067T

G1069R

R1070Q

R1070W

F1074L

D1152H

G1244E 3272-26A->G

S1251N 711+3A->G

51255P E831X

D1270N

G1349D

3849+10kbC->T

2789+5G->A



Class Il i )
DeltaF508 homozigot hastalarda Lumacaftor/lvacaftor ile
tedavide FEV,’de duzelme

6 Lumacaftor 600 mg/day—ivacaftor
Lumacaftor 400 mg/day gl2h—ivacaftor
Placebo
-9
4

N
|

o

Absolute change in percentage of predicted
FEV, (percentage points)

|
N

L DayI 15 Welek 4 Week 8 Wee!k 16 Weelk 24
Visit

BL, baseline; FEV;, forced expiratory volume in 1 second; q12h, every 12 hours

Wainwright CE, et al. N Engl J Med. 2015;373:220-31.



Class I

Lumacaftor/lvacaftor’un Alevlenmelere etkisi

24 haftada alevlenme

Hastane yatigi IV antibiyotik tedavi ihtiyaci

—-45% -56%
P<0.001 P<0.001

-39% -61%
P=0.003 P<0.001

Event rate/48 weeks

Placebo Lumacaftor Lumacaftor Placebo Lumacaftor Lumacaftor
(600 mg/day) (400 mg q12h) (600 mg/day) (400 mg q12h)
—ivacaftor —ivacaftor —ivacaftor —ivacaftor

IV, intravenous; q12h, every 12 hours

Wainwright CE, et al. N Engl J Med. 2015;373:220-31.



Lumacaftor (VX-809) ve lvacaftor(vx-770)

Orkambi

«2%x2 th (200/125 mg tb)

*Mayis 2015°te 12 yas tizer1 FDA
onay1 ve US’da kullanilmaya
baslandi

20 Kasim 2015 Avrupa da onay
aldi

*259.000%/y1l




lvacaftor-Tezacaftor

 F508/F508 || F508/gating| f':SUZ‘W’W]
\ y -

~
~ \
S \ ’ R

\ /, s
\\AN k k”

~

lvacaftor-

KFTR diizeltici: Tezacaftor

L Lumacaftor ile benzer etki mekanizmasi
dYar1 0mri daha uzun
ULumacaftora gore ilag etkilesimi daha az

UErken donem nefes darligina dair kanit yok




Tezacaftor/lvacaftor in Subjects with Cystic Fibrosis and F508del/F508del-CFTR or
F508del/G551D-CFTR

Scott H. Donaldson', Joseph M. Pilewski®, Matthias Griese®, Jon Cooke®, Lakshmi
Viswanathan®, Elizabeth Tullis®, Jane C. Davies’, Julie A. Lekstrom-Himes®, and Linda T.
Wangﬂ; on behalf of the VX11-661-101 Study Group
ATRCCM Articles in Press. Published on 20-September-2017 as 101164/ rcem 201 704-07170C

Tezacaftor dose

B 8 -
T o 3.49 *t *t
= 6 4 2.54 3.75 3.61
o 1.63 :
g Wiy 5 - 1.60
P o
£32 . 0
o = g ‘
g>a |
o3 o orr o
8= g’ 555 2
c & c 21 - 45
E g g 72 ;;7/5////}/’
(BE*V 0 T meeepe— - - A Y A
B =4
-2 4 T
-0.14
_3 - ; .
' | 10 mgqday 30mggday 100 mg qday 150 mg qday: 10mg gday 30 mgqday 100 mgqday 150 mg qday:
) 1 |
' POO'ed 1 : ) - !
\ placebo | Monotherapy - Combination :
; ! !
I 1 |



Tezacaftor/lvacaftor in Subjects with Cystic Fibrosis and F508del/F508del-CFTR or
F508dellG551D-CFTR

Scott H. Donaldson', Joseph M. Pilewski®, Matthias Griese®, Jon Cooke®, Lakshmi
Viswanathan®, Elizabeth Tullis®, Jane C. Davies’, Julie A. Lekstrom-Himes®, and Linda T.

Wangﬂ; on behalf of the VX11-661-101 Study Group
ATRCCM Articles in Press. Published on 20-September-2017 as 10.1164/rcem 201704-07170C

Traatment

LS mean change from
baseline in ppFEW,
[percentage points)

-2 T I v I I
Baseline Day ¥ Day 14 Day 21 Day 28

Delta F508/G551D




Tum Mutasyonlara uygun tedavi

CFTR mutant organoids

/\/\/C;TR mRNA &

genomic CFTR  F508del

CRISPR/Cas9

CRISPR/Cas9 mediated repair

( targeting vector ) Oggg
= - © 0
| " ( O@O
| genomic CFTR  cRiSPR/Cas9 ds-break
: v
/I CFTR repaired organoids|

W

genomic CFTR  508-corrected




Sunum Akis Plani
1-Infeksiyonlarin tedavisindeki yenilikler

2-Hava yolu sekresyonlarini azaltmaya
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3-KFTR modulatorleri

4-Kisiye ozel tedavi



Kisiye 0zel tedavi secilmesi neden
onemli?

\h —’,

m Placebo (N =21)
m VX-809 600 mg + ivacaftor (N = 20)

Bir hasta tedaviye cevap
verirken diger hasta neden
cevap vermiyor?

Tedaviye yanit veren
hastalarin ortak ozellikleri
belirlenmeli

F508/F508 subjects, phase 2 study
Boyle MP et al. Lancet Respir Med 2014



Kisiye 0zel tedavi modelleri




Sonuc: KF tani ve tedavisindeki gelismeler ile birlikte
sagkalim artmaktadir...

Personalized

Kanada: 49.7 yas Medicine for CF
Amerika: 41.1 yas
‘ingiltere: 43.5 yas

Centre care

Ivacaftor

Colobreathe
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40 FoE CF gene 4 TIP
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