
ǴțȒȖȊȐșȞȐȌȖȏȈ
ȉȢȌȍȡȍ

Ǭ-Ș ǴȈȘȓȐȑȕ ǴȖȍȕș 
Revalidatiecentrum voor kinderen en jongeren, 

respiratoire afdeling

UZ Gasthuisberg, ȔțȒȖȚȐȔ ǳьȖȊȍȕ



ǷȈȚȖȜȐȏȐȖȖȋȐȟȕȈ ȒȈșȒȈȌȈ ǳȍȟȍȕȐȍ

ǨȕȖȘȔȈȓȍȕ ȋȍȕ ǷȖȌȔȧȕȈ ȕȈ ȋȍȕȈ

ǨȕȖȘȔȈȓȍȕ CFTR ǷȖȌȔȧȕȈ ȕȈ ȉȍȓȚȢȒȈ
ǳȍȟȍȕȐȍ ȕȈ ȕȈȟȐȕȈ ȕȈ 
ȘȈȏȟȐȚȈȕȍ ȕȈ ȋȍȕȈ

ǨȉȕȖȘȔȕȖ ȌȊȐȎȍȕȐȍ ȗȘȍȏ 
ȒȓȍȚȒȈȚȈ ȕȈ ȕȈȚȘȐȑ  ǴȖȌțȓȈȚȖȘȐ ȕȈ ȑȖȕȕȐȚȍ ȒȈȕȈȓȐ

ȝȓȖȘ Ȑ ȊȖȌȈ ǪȢȏșȚȈȕȖȊȧȊȈȕȍ ȕȈ ȚȍȟȕȖșȚȚȈ
ȕȈ ȗȖȊȢȘȝȕȖșȚȚȈ ȕȈ ǬǷ

ǨȉȕȖȘȔȍȕ ȋȢșȚ
Ȑ șțȝ ȔțȒțș

ǶȉșȚȘțȒȞȐȧ ȏȈȌȍȉȍȓȍȕ ȔțȒțș ǴțȒȖȓȐȚȐȞȐ
ǵȈ ȉȘȖȕȝȐȚȍ

ǷǶǸǶǿǭǵ ǲǸȂǫ ǺȍȝȕȐȒȐ ȏȈ ȖȟȐșȚȊȈȕȍ ȕȈ
ȔțȒțșȈ

ǰȕȜȍȒȞȐȧ ǶșȊȖȉȖȎȌȈȊȈȕȍ ȕȈ
ȗȘȖȚȍȈȏȐ Ȑ Ǭǵǲ AȕȚȐȔȐȒȘȖȉȕȐ ȔȍȌȐȒȈȔȍȕȚȐ

ǪȢȏȗȈȓȍȕȐȍ
ǷȘȖȚȐȊȖȊȢȏȗȈȓȐȚȍȓȕȐ ȈȋȍȕȚȐ

ǷȘȖȋȘȍșȐȊȕȖ ȘȈȏȘțȠȈȊȈȕȍ
ȕȈ ȉȍȓȖȌȘȖȉȕȈȚȈ ȚȢȒȈȕ

ǬȐȝȈȚȍȓȕȈ ȕȍȌȖșȚȈȚȢȟȕȖșȚ ǩȍȓȖȌȘȖȉȕȈ ȚȘȈȕșȗȓȈȕȚȈȞȐȧ



Cystic Fibrosis Foundation – ȚȍȘȈȗȐȐ Ȋ ȘȈȏȊȐȚȐȍ

ǫȍȕȕȈ 
ȚȍȘȈȗȐȧ

ǪȢȏșȚȈȕȖȊȧȊȈȕȍ 
ȕȈ ȑȖȕȕȐȧ 
ȚȘȈȕșȗȖȘȚ

CFTR
șȗȈșȍȕȐȍ 

ȕȈ ȉȍȓȚȢȒȈ
ǷȘȖȚȐȊȖ-

ȊȢȏȗȈȓȐȚȍȓȕȐ

ǷȘȖȚȐȊȖ-
ȐȕȜȍȒȞȐȖȏȕȐ

ǽȘȈȕȍȕȍǸȍȋțȓȐȘȈȕȍ
ȕȈ ȔțȒțșȈ

ǸȈȏȘȍȠȍȕȐȍ ȖȚ 
ȒȖȔȐșȐȧȚȈ ȗȖ 

ȓȍȒȈȘșȚȊȈ

ǼǨǯǨ 3
(ȒȘȈȑȕȐ 

ȗȘȖțȟȊȈȕȐȧ)

ǼǨǯǨ 2
(ȗȘȖțȟȊȈȕȐȧ ȗȘȐ 

ȝȖȘȈ Ȑ ȏȈ 
ȉȍȏȖȗȈșȕȖșȚ)

ǼǨǯǨ 1
(ȗȘȖțȟȊȈȕȐȧ ȏȈ 
ȉȍȏȖȗȈșȕȖșȚ)

ǷǸǭǬǲǳǰǵǰǲǨ
(ȓȈȉȖȘȈȚȖȘȕȐ 
ȗȘȖțȟȊȈȕȐȧ)

ǰǯǹǳǭǬǪǨǵǭ
(ȕȈȔȐȘȈȕȍ ȕȈ 
ȗȖȚȍȕȞȐȈȓȕȖ 
ȓȍȒȈȘșȚȊȖ)



ǷȈȚȖȜȐȏȐȖȖȋȐȟȕȈ ȒȈșȒȈȌȈ ǳȍȟȍȕȐȍ

ǨȕȖȘȔȈȓȍȕ ȋȍȕ ǷȖȌȔȧȕȈ ȕȈ ȋȍȕȈ

ǨȕȖȘȔȈȓȍȕ CFTR ǷȖȌȔȧȕȈ ȕȈ ȉȍȓȚȢȒȈ
ǳȍȟȍȕȐȍ ȕȈ ȕȈȟȐȕȈ ȕȈ 
ȘȈȏȟȐȚȈȕȍ ȕȈ ȋȍȕȈ

ǨȉȕȖȘȔȕȖ ȌȊȐȎȍȕȐȍ ȗȘȍȏ 
ȒȓȍȚȒȈȚȈ ȕȈ ȕȈȚȘȐȑ  ǴȖȌțȓȈȚȖȘȐ ȕȈ ȑȖȕȕȐȚȍ ȒȈȕȈȓȐ

ȝȓȖȘ Ȑ ȊȖȌȈ ǪȢȏșȚȈȕȖȊȧȊȈȕȍ ȕȈ ȚȍȟȕȖșȚȚȈ
ȕȈ ȗȖȊȢȘȝȕȖșȚȚȈ ȕȈ ǬǷ

ǨȉȕȖȘȔȍȕ ȋȢșȚ
Ȑ șțȝ ȔțȒțș

ǶȉșȚȘțȒȞȐȧ ȏȈȌȍȉȍȓȍȕ ȔțȒțș ǴțȒȖȓȐȚȐȞȐ
ǵȈ ȉȘȖȕȝȐȚȍ

ǷǶǸǶǿǭǵ ǲǸȂǫ ǺȍȝȕȐȒȐ ȏȈ ȖȟȐșȚȊȈȕȍ ȕȈ
ȔțȒțșȈ

ǰȕȜȍȒȞȐȧ ǶșȊȖȉȖȎȌȈȊȈȕȍ ȕȈ
ȗȘȖȚȍȈȏȐ Ȑ Ǭǵǲ AȕȚȐȔȐȒȘȖȉȕȐ ȔȍȌȐȒȈȔȍȕȚȐ

ǪȢȏȗȈȓȍȕȐȍ
ǷȘȖȚȐȊȖȊȢȏȗȈȓȐȚȍȓȕȐ ȈȋȍȕȚȐ

ǷȘȖȋȘȍșȐȊȕȖ ȘȈȏȘțȠȈȊȈȕȍ
ȕȈ ȉȍȓȖȌȘȖȉȕȈȚȈ ȚȢȒȈȕ

ǬȐȝȈȚȍȓȕȈ ȕȍȌȖșȚȈȚȢȟȕȖșȚ ǩȍȓȖȌȘȖȉȕȈ ȚȘȈȕșȗȓȈȕȚȈȞȐȧ



Cystic Fibrosis Foundation – ȚȍȘȈȗȐȐ Ȋ ȘȈȏȊȐȚȐȍ

ǫȍȕȕȈ 
ȚȍȘȈȗȐȧ

ǪȢȏșȚȈȕȖȊȧȊȈȕȍ 
ȕȈ ȑȖȕȕȐȧ 
ȚȘȈȕșȗȖȘȚ

CFTR
șȗȈșȍȕȐȍ 

ȕȈ ȉȍȓȚȢȒȈ

ǷȘȖȚȐȊȖ-
ȊȢȏȗȈȓȐȚȍȓȕȐ ǷȘȖȚȐȊȖ-

ȐȕȜȍȒȞȐȖȏȕȐ

ǽȘȈȕȍȕȍǸȍȋțȓȐȘȈȕȍ
ȕȈ ȔțȒțșȈ

ǬǶǹǺȂǷǵǰ 
ǯǨ 

ǷǨǾǰǭǵǺǰǺǭ

ǼǨǯǨ 3
(ȒȘȈȑȕȐ 

ȗȘȖțȟȊȈȕȐȧ)

ǼǨǯǨ 2
(ȗȘȖțȟȊȈȕȐȧ ȗȘȐ 

ȝȖȘȈ Ȑ ȏȈ 
ȉȍȏȖȗȈșȕȖșȚ)

ǼǨǯǨ 1
(ȗȘȖțȟȊȈȕȐȧ ȏȈ 
ȉȍȏȖȗȈșȕȖșȚ)

ǷǸǭǬǲǳǰǵǰǲǨ
(ȓȈȉȖȘȈȚȖȘȕȐ 
ȗȘȖțȟȊȈȕȐȧ)

ǰǯǹǳǭǬǪǨǵǭ
(ȕȈȔȐȘȈȕȍ ȕȈ 
ȗȖȚȍȕȞȐȈȓȕȖ 
ȓȍȒȈȘșȚȊȖ)

ǺȘȈȕș-
ȗȓȈȕ-
ȚȈȞȐȧ



Pulmozyme®

= Ǭǵǲ-ȈȏȈ

ȓȐȏȐȘȈ Ǭǵǲ ȕȈ ȉȈȒȚȍȘȐȐȚȍ Ȑ 

ȊȢȏȗȈȓȐȚȍȓȕȐȚȍ ȒȓȍȚȒȐ

ǹȚȈȉȐȓȐȏȐȘȈ ȉȍȓȖȌȘȖȉȕȈ ȜțȕȒȞȐя

ǨȍȘȖȏȖȓ 1 x / ȌȕȍȊȕȖ
 ≥5 ȋȖȌȐȠȕȈ ȊȢȏȘȈșȚ
 ǩȍȓȖȌȘȖȉȕȈ ȜțȕȒȞȐя < 10% 

șȗȈȌ/ȋȖȌȐȠȕȖ

șȚȘȈȕȐȟȍȕ ȍȜȍȒȚ: ȌȘȍȏȋȈȊ ȋȓȈș



Pulmozyme®

ǷȘȖȔȧȕȈ ȕȈ ǼǭǶ1 ȖȚ ȐȏȝȖȌȕȖȚȖ ȏȈ 6 ȔȍșȍȞȈ (Ș<0.001)1,2

5,8% 
ǼǭǶ1

ȗȖȌȖȉȘȍȕȐȍ

ǷțȓȔȖȏȐȔ
2.5 Ȕȋ ȌȕȍȊȕȖ
(ȗ=322)

ǷȓȈȞȍȉȖ
(ȗ=325)

ǹ
Șȍ

Ȍȕ
Ȉ 

ȗȘ
ȖȔ

яȕ
Ȉ 

ȕȈ
 Ǽ

ǭǶ
1

(%
 Ȗ

Ț 
ȗȘ

ȍȌ
ȊȐ

Ȍȍ
ȕȖ

ȚȖ
)

Ǭȍȕ ȕȈ ȗȘȖțȟȊȈȕȍ



Tobi®

ИȕȝȈȓȈȞȐя ȕȈ ȚȖȉȘȈȔȐȞȐȕ

ȝȘȖȕȐȟȕȈ ȒȖȓȖȕȐȏȈȞȐя ș Pseudomonas aeruginosa

șȚȈȉȐȓȐȏȐȈȘȕȍ ȕȈ ȉȍȓȖȌȘȖȉȕȈȚȈ ȜțȕȒȞȐя

ȗȖ-ȔȈȓȒȖ ȘȍșȗȐȘȈȚȖȘȕȐ ȖȉȖșȚȘяȕȐя

șȚȘȈȕȐȟȕȐ ȍȜȍȒȚȐ: ȘȍȏȐșȚȍȕȚȕȖșȚ
ȌȘȍȏȋȈȊ ȋȓȈș Ȑ ȠțȔ Ȋ țȠȐȚȍ



Tobi®
ǹ

Ș
ȍ
Ȍ

ȕ
Ȉ
 ȗ

Ș
Ȗ

Ȕ
ȧ
ȕ

Ȉ
 ȕ

Ȉ
 Ǽ

ǭ
Ƕ

1
%

 Ȗ
Ț 

ȗ
Ș

ȍ
Ȍ

Ȋ
Ȑ

Ȍ
ȍ
ȕ

Ȗ
ȚȖ

ǷȘȖțȟȊȈȕȍ 1: TOBI 
(n=109 *)

ǷȘȖțȟȊȈȕȍ 2: TOBI 
(n=149 *)

ǷȘȖțȟȊȈȕȍ 3: ǷȓȈȞȍȉȖ
(n=114 *)

ǷȘȖțȟȊȈȕȍ 4: 
ǷȓȈȞȍȉȖ(n=148 *)

șȍȌȔȐȞȈ * ȗȢȘȊȖȕȈȟȈȓȍȕ ȉȘȖȑ

ȓȍȒȈȘșȚȊȖ ȓȍȒȈȘșȚȊȖ ȓȍȒȈȘșȚȊȖ



ǹȢȡȍșȚȊțȊȈȡȖ 
ȓȍȒȈȘșȚȊȖ

ǬȖȏȐȘȖȊȒȈ Ȑ 
ȍȜȍȒȚȐȊȕȖșȚ

ǰȏșȓȍȌȊȈȕȍ ȏȈ ȉȍȏȖȗȈșȕȖșȚ

ǲȓȐȕȐȟȕȖ

ǷȘȍȌȒȓȐȕȐȟȕȖ

ǶǺǲǸǰǺǰǭ

ǸǨǯǸǨǩǶǺǪǨǵǭ

ǸǨǯǷǸǶǹǺ-
ǸǨǵǭǵǰǭ

ǰǨǳ ǶǬǶǩǸǭǵǰǭ

ǷȘȖȋȘȈȔȈ ȏȈ ȘȈȏȊȐȚȍ ȕȈ ȚȍȘȈȗȐȐ

ǴȘȍȎȈ ȏȈ 
ȘȈȏȊȐȚȐȍ ȕȈ 
ȚȍȘȈȗȐȐ

ǵȈȋȘȈȌȐ ȏȈ 
ȖȚȒȘȐȚȐȍ

ǵȈȋȘȈȌȐ ȏȈ 
ȘȈȏȊȐȚȐȍ ȕȈ 
ȚȍȘȈȗȐȐ

ǵȐșȒȖ-ȊȐșяȡȐ 
ȗȓȖȌȖȊȍ

ǨȗȚȍȒȐ
ǾȍȕȚȘȖȊȍ ȗȖ 
ǴțȒȖȊȐșȞȐȌȖȏȈ



2004
2002



AȏȐȚȘȖȔȐȞȐȕ
ǷȘȖȚȐȊȖȊȢȏȗȈȓȐȚȍȓȕȈ ȈȒȚȐȊȕȖșȚ:

ȗȖȚȐșȒȈ ȜȖȘȔȐȘȈȕȍȚȖ ȕȈ ȉȐȖȜȐȓȔȐ, ȒȊȖȘțȔ-șȍȕșȐȕȋ ȕȈ

P aeruginosa

șȚȐȔțȓȐȘȈ ȜȈȋȖȞȐȚȐȚȍ

ȕȈȔȈȓяȊȈ ȗȘȖȌțȒȞȐяȚȈ ȕȈ ȔțȒțș Ȑ ȞȐȚȖȒȐȕȐ 

șȚȈȉȐȓȐȏȐȘȈ ȉȍȓȖȌȘȖȉȕȈȚȈ ȜțȕȒȞȐя

ȗȖ-ȔȈȓȒȖ ȘȍșȗȐȘȈȚȖȘȕȐ ȖȉȖșȚȘяȕȐя

ȗȖ-ȔȈȓȒȈ țȗȖȚȘȍȉȈ ȕȈ ȈȕȚȐȉȐȖȚȐȞȐ



ǽȐȗȍȘȚȖȕȐȟȍȕ ȘȈȏȚȊȖȘ

• NaCl 7%

ȖșȔȖȚȐȟȍȕ ȍȜȍȒȚ

ȗȖ-ȔȈȓȒȖ ȘȍșȗȐȘȈȚȖȘȕȐ ȖȉȖșȚȘяȕȐя

ȓȍȒȖ ȗȖȌȖȉȘȍȕȐȍ ȕȈ ȉȍȓȖȌȘȖȉȕȈȚȈ ȜțȕȒȞȐя

șȚȘȈȕȐȟȕȐ ȍȜȍȒȚȐ: ȉȘȖȕȝȖșȗȈȏȢȔ,ȌȐșȗȕȍя, ȜȈȘȐȕȋȐȚ

NEJM 2006 354,3



NEJM 2006 354,3

ǩȍȓȖȌȘȖȉȕȈ
ȜțȕȒȞȐя

ǹȍȌȔȐȞȐ

ǹȍȌȔȐȞȐ

ǽȐȗȍȘȚȖȕȐȟȍȕ 
ȘȈȏȚȊȖȘ

ǽȐȗȍȘȚȖȕȐȟȍȕ 
ȘȈȏȚȊȖȘ

ǲȖȕȚȘȖȓȈ
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NEJM 2006 354,3

ǭȒȏȈȞȍȘȉȈȞȐȐ

ǹȍȌȔȐȞȐ

ǹȍȌȔȐȞȐ

ǽȐȗȍȘȚȖȕȐȟȍȕ 
ȘȈȏȚȊȖȘ

ǽȐȗȍȘȚȖȕȐȟȍȕ 
ȘȈȏȚȊȖȘ

ǲȖȕȚȘȖȓȈ

ǲȖȕȚȘȖȓȈ

ǹȘȍȌȕȖ > 48 șȍȌ. 
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(
%

) 36 șȍȌ.9.2 șȍȌ.



ИȕȝȈȓȈȚȖȘȕȐ ȈȕȚȐȉȐȖȚȐȞȐ Ȋ ǸȈȏȘȈȉȖȚȒȈ

• ǰȕȝȈȓȈȚȖȘȍȕ ȔȖȕȖȉȈȒȚȈȔ
ǨȏȚȘȍȖȕȈȔ ȓȐȏȐȕ ȏȈ ȐȕȝȈȓȐȘȈȕȍ (Gilead)

• ǰȕȝȈȓȈȚȖȘȕȐ ȜȓțȖȘȝȐȕȖȓȖȕȐ
ǾȐȗȘȖȜȓȖȒșȈȞȐȕ șțȝȈ șțȉșȚȈȕȞȐя ȏȈ ȐȕȝȈȓȐȘȈȕȍ (Bayer)

ǳȍȊȖȜȓȖȒșȈȞȐȕ ȘȈȏȚȊȖȘ ȏȈ ȐȕȝȈȓȐȘȈȕȍ (MPEX)

ИȕȝȈȓȈȚȖȘȍȕ ȓȐȗȖȏȖȔȈȓȍȕ ȞȐȗȘȖȜȓȖȒșȈȞȐȕ (Aradigm)

• ǰȕȝȈȓȈȚȖȘȕȐ ȈȔȐȕȖȋȓȐȒȖȏȐȌȐ
ǺȖȉȘȈȔȐȞȐȕ șțȝȈ șțȉșȚȈȕȞȐя ȏȈ ȐȕȝȈȓȐȘȈȕȍ (Novartis)

Arikace (ȓȐȗȖȏȖȔȍȕ ȈȔȐȒȈȞȐȕ) (Transave)

• ǰȕȝȈȓȈȚȖȘȍȕ ȈȔȐȕȖȋȓȐȒȖȏȐȌ/ȜȖșȜȖȕȖȊȈ 
ȒȐșȍȓȐȕȈ
TȖȉȘȈȔȐȞȐȕ/FȖșȜȖȔȐȞȐȕ ȏȈ ȐȕȝȈȓȐȘȈȕȍ (Gilead)



ǷȈȚȖȜȐȏȐȖȖȋȐȟȕȈ ȒȈșȒȈȌȈ ǳȍȟȍȕȐȍ

ǨȕȖȘȔȈȓȍȕ ȋȍȕ ǷȖȌȔȧȕȈ ȕȈ ȋȍȕȈ

ǨȕȖȘȔȈȓȍȕ CFTR ǷȖȌȔȧȕȈ ȕȈ ȉȍȓȚȢȒȈ
ǳȍȟȍȕȐȍ ȕȈ ȕȈȟȐȕȈ ȕȈ 
ȘȈȏȟȐȚȈȕȍ ȕȈ ȋȍȕȈ

ǨȉȕȖȘȔȕȖ ȌȊȐȎȍȕȐȍ ȗȘȍȏ 
ȒȓȍȚȒȈȚȈ ȕȈ ȕȈȚȘȐȑ  ǴȖȌțȓȈȚȖȘȐ ȕȈ ȑȖȕȕȐȚȍ ȒȈȕȈȓȐ

ȝȓȖȘ Ȑ ȊȖȌȈ ǪȢȏșȚȈȕȖȊȧȊȈȕȍ ȕȈ ȚȍȟȕȖșȚȚȈ
ȕȈ ȗȖȊȢȘȝȕȖșȚȚȈ ȕȈ ǬǷ

ǨȉȕȖȘȔȍȕ ȋȢșȚ
Ȑ șțȝ ȔțȒțș

ǶȉșȚȘțȒȞȐȧ ȏȈȌȍȉȍȓȍȕ ȔțȒțș ǴțȒȖȓȐȚȐȞȐ
ǵȈ ȉȘȖȕȝȐȚȍ

ǷǶǸǶǿǭǵ ǲǸȂǫ ǺȍȝȕȐȒȐ ȏȈ ȖȟȐșȚȊȈȕȍ ȕȈ
ȔțȒțșȈ

ǰȕȜȍȒȞȐȧ ǶșȊȖȉȖȎȌȈȊȈȕȍ ȕȈ
ȗȘȖȚȍȈȏȐ Ȑ Ǭǵǲ AȕȚȐȔȐȒȘȖȉȕȐ ȔȍȌȐȒȈȔȍȕȚȐ

ǪȢȏȗȈȓȍȕȐȍ
ǷȘȖȚȐȊȖȊȢȏȗȈȓȐȚȍȓȕȐ ȈȋȍȕȚȐ

ǷȘȖȋȘȍșȐȊȕȖ ȘȈȏȘțȠȈȊȈȕȍ
ȕȈ ȉȍȓȖȌȘȖȉȕȈȚȈ ȚȢȒȈȕ

ǬȐȝȈȚȍȓȕȈ ȕȍȌȖșȚȈȚȢȟȕȖșȚ ǩȍȓȖȌȘȖȉȕȈ ȚȘȈȕșȗȓȈȕȚȈȞȐȧ



‘ǳȍȒȈȘșȚȊȈ ȗȘȖȔȍȕȧȡȐ ȉȖȓȍșȚȚȈ’

ǵȈșȖȟȍȕȐ ȏȈ ȓȍȟȍȕȐȍ ȕȈ ȖșȕȖȊȕȐя ȗȘȖȉȓȍȔ 
ȕȈ ȔțȒȖȊȐșȞȐȌȖȏȈȚȈ

–ǫȍȕȕȈ ȚȍȘȈȗȐя
–ǷȖȗȘȈȊȒȈ ȕȈ ȉȍȓȚȢȒȈ
–ǪȓȐяȕȐȍ ȕȈ ȑȖȕȕȐȚȍ ȗȖȚȖȞȐ

•ǷȖȊȍȟȍ ȝȓȖȘ ȖȚȊȢȕ
•ǷȖ-ȔȈȓȒȖ ȕȈȚȘȐȑ ȊȢȚȘȍ

–ǷȖȊȍȟȍ ȊȖȌȈ ȕȈ ȍȗȐȚȍȓȕȈȚȈ ȗȖȊȢȘȝȕȖșȚ



ǾȍȕȚȖȘȖȔȍȘ

ǽȘȖȔȈȚȐȌ
ǺȍȓȖȖȔȍȘ

ǿǶǪǭȀǲǰ ǽǸǶǴǶǯǶǴǰ

CFTR ȋȍȕ
(CF transmembrane regulator protein)

>1500 ȔțȚȈȞȐȐ ȘȈȏȓȐȟȕȐ ȒȓȈșȖȊȍ

25 ȒȐȓȖȉȈȏȐ

ǭȒȏȖȕ

ǰȕȚȘȖȕ

CFTR ȋȍȕ

CFTR ȗȘȖȚȍȐȕ
(ȗȢȘȊȐȟȕȈ 
șȚȘțȒȚțȘȈ)

ǫȓȐȒȖȏȐȓȐȘȈȕȍ

CFTR
ȔȧșȚȖ Ȋ 

ȒȓȍȚȢȟȕȈȚȈ 
ȔȍȔȉȘȈȕȈ

ǲȓȍȚȢȟȕȈ 
ȔȍȔȉȘȈȕȈ

ǺȘȈȕșȔȍȔȉȘȈȕȕȐ 
țȟȈșȚȢȞȐ

ǯȈȊȐȊȒȐ 
șȊȢȘȏȊȈȡȐ 
ȕțȒȓȍȖȚȐȌȐȚȍ

ǸȍȋțȓȈȚȖȘȍȕ 
țȟȈșȚȢȒ

ǾȐȚȖȗȓȈȏȔȈ

http://ajrccm.atsjournals.org.ezproxy.ahsl.arizona.edu/content/vol168/issue8/images/large/200304-505SOf2.jpeg


CFTR ȔțȚȈȞȐȐ
ǭȜȍȒȚ ȊȢȘȝț ȜțȕȒȞȐяȚȈ ȕȈ CFTR ȗȘȖȚȍȐȕȈ

Normaal II III IV V

ǵȈȔȈȓȍȕȈ 

șȐȕȚȍȏȈ

A455E

ǻȊȘȍȌȍȕȖ 

ȗȘȖȊȍȎȌȈȕȍ

R117H 

ǩȍȏ 

ȈȒȚȐȊȐȘȈȕȍ

G551D

N1303K

ǸȈȏȋȘȈȎȌȈȕȍ

ΔF508

ǩȍȏ CFTR

G542X
ǨȌȈȗȚȐȘȈȕȖ ȗȖ 

Hospital Practice, 1997

ǵȖȘȔȈ ȒȓȈș I       II III IV V



ǨȒȚȐȊȕȖșȚ ȕȈ ȝȓȖȘȕȐя ȒȈȕȈȓ

• ǷȖȚȍȕ ȚȍșȚ
ǷȐȓȖȒȈȘȗȐȕȖȊȈ ȑȖȕȖȜȖȘȍȏȈ
ȈȉȕȖȘȔȕȈ: Cl > 60 mEq/l

ȕȖȘȔȈ: Cl < 30 mEq/l

• ǺȍșȚ ȏȈ ȕȈȏȈȓȕȈ ȗȖȚȍȕȞȐȈȓȕȈ ȘȈȏȓȐȒȈ(NPD)

Cl șȍȒȘȍȞȐя (ȕȖș)



ǺȘȈȕșȍȗȐȚȍȓȐȈȓȍȕ ȚȘȈȕșȗȖȘȚ ȕȈ ȝȓȖȘȈ:

ǷȖȚȍȕ ȚȍșȚ
ǷȖȚȕȈ ȎȓȍȏȈ ǵȖȘȔȈȓȍȕ ȗȖȚȍȕ ȒȈȕȈȓ CF ȗȖȚȍȕ ȒȈȕȈȓ

ǳțȔȍȕ ȕȈ ȒȈȕȈȓǳțȔȍȕ ȕȈ ȒȈȕȈȓ ИȕȚȍȘșȚȐȞȐțȔИȕȚȍȘșȚȐȞȐțȔ

ǴțȒȖȏȕȈ 
ȗȖȊȢȘȝȕȖșȚ

ǲȖȎȕȈ 
ȗȖȊȢȘȝȕȖșȚ

ǷȖȚȍȕ ȒȈȕȈȓ

ǬȍȚȈȑȓȕȈ ȏȖȕȈ

ǭȗȐȚȍȓȍȕ 
ȕȈȚȘȐȍȊ ȒȈȕȈȓ

ǶșȕȖȊȍȕ ȏȈȘяȌ ȕȈ 
ȓțȔȍȕȈ

ǷȖȚȕȈ 
ȎȓȍȏȈ 

ȕȈȔȖȚȒȈ



ǺȘȈȕșȍȗȐȚȍȓȐȈȓȍȕ ȝȓȖȘȍȕ ȚȘȈȕșȗȖȘȚ: 

ǵȈȏȈȓȕȈ ȗȖȚȍȕȞȐȈȓȕȈ ȘȈȏȓȐȒȈ (NPD):



Pathophysiologic cascade Therapy

Abnormal Gene Gene replacement

Abnormal CFTR Protein replacement
Gene read through therapy

Abnormal sodium
chloride & water

movement through cell Ion channel modulations
Restore airway surface liquid

Abnormally thick
and dry mucous

Bronchial airway Thickened mucous Mucolytic drugs
obstruction

VICIOUS CIRCLE Mucous clearance

techniques
Infection Release of

protease & DNA Antimicrobials

Inflammation
Anti-inflammatory agents

Progressive lung
tissue destruction

Respiratory failure Lung transplant



ǫȍȕȕȈ 
ȚȍȘȈȗȐȧ

ǪȢȏșȚȈȕȖȊȧȊȈȕȍ 
ȕȈ ȑȖȕȕȐȧ 
ȚȘȈȕșȗȖȘȚ

CFTR
șȗȈșȍȕȐȍ 

ȕȈ ȉȍȓȚȢȒȈ

ǷȘȖȚȐȊȖ-
ȊȢȏȗȈȓȐȚȍȓȕȐ ǷȘȖȚȐȊȖ-

ȐȕȜȍȒȞȐȖȏȕȐ

ǽȘȈȕȍȕȍǸȍȋțȓȐȘȈȕȍ
ȕȈ ȔțȒțșȈ

ǬǶǹǺȂǷǵǰ 
ǯǨ 

ǷǨǾǰǭǵǺǰǺǭ

ǼǨǯǨ 3
(ȒȘȈȑȕȐ 

ȗȘȖțȟȊȈȕȐȧ)

ǼǨǯǨ 2
(ȗȘȖțȟȊȈȕȐȧ ȗȘȐ 

ȝȖȘȈ Ȑ ȏȈ 
ȉȍȏȖȗȈșȕȖșȚ)

ǼǨǯǨ 1
(ȗȘȖțȟȊȈȕȐȧ ȏȈ 
ȉȍȏȖȗȈșȕȖșȚ)

ǷǸǭǬǲǳǰǵǰǲǨ
(ȓȈȉȖȘȈȚȖȘȕȐ 
ȗȘȖțȟȊȈȕȐȧ)

ǰǯǹǳǭǬǪǨǵǭ
(ȕȈȔȐȘȈȕȍ ȕȈ 
ȗȖȚȍȕȞȐȈȓȕȖ 
ȓȍȒȈȘșȚȊȖ)

ǺȘȈȕș-
ȗȓȈȕ-
ȚȈȞȐȧ

Gene Therapy



ǫȍȕȕȖ ȓȍȟȍȕȐȍ

ǷȢȘȊȐ ȐȏȉȖȘ ȏȈ ȐșȚȐȕșȒȈ ȐȏȓȍȒțȊȈȡȈ ȚȍȘȈȗȐя

ɇɈ
ȗȘȖȉȓȍȔ ș ȊȍȒȚȖȘȐȚȍ
ȗȘȖȌȢȓȎȐȚȍȓȕȖșȚ
ȕȍȌȖșȚȈȚȢȟȍȕ ȒȓȐȕȐȟȍȕ ȍȜȍȒȚ



ǷȈȚȖȜȐȏȐȖȖȋȐȟȕȈ ȒȈșȒȈȌȈ ǳȍȟȍȕȐȍ

ǨȕȖȘȔȈȓȍȕ ȋȍȕ ǷȖȌȔȧȕȈ ȕȈ ȋȍȕȈ

ǨȕȖȘȔȈȓȍȕ CFTR ǷȖȌȔȧȕȈ ȕȈ ȉȍȓȚȢȒȈ
ǳȍȟȍȕȐȍ ȕȈ ȕȈȟȐȕȈ ȕȈ 
ȘȈȏȟȐȚȈȕȍ ȕȈ ȋȍȕȈ

ǨȉȕȖȘȔȕȖ ȌȊȐȎȍȕȐȍ ȗȘȍȏ 
ȒȓȍȚȒȈȚȈ ȕȈ ȕȈȚȘȐȑ  ǴȖȌțȓȈȚȖȘȐ ȕȈ ȑȖȕȕȐȚȍ ȒȈȕȈȓȐ

ȝȓȖȘ Ȑ ȊȖȌȈ ǪȢȏșȚȈȕȖȊȧȊȈȕȍ ȕȈ ȚȍȟȕȖșȚȚȈ
ȕȈ ȗȖȊȢȘȝȕȖșȚȚȈ ȕȈ ǬǷ

ǨȉȕȖȘȔȍȕ ȋȢșȚ
Ȑ șțȝ ȔțȒțș

ǶȉșȚȘțȒȞȐȧ ȏȈȌȍȉȍȓȍȕ ȔțȒțș ǴțȒȖȓȐȚȐȞȐ
ǵȈ ȉȘȖȕȝȐȚȍ

ǷǶǸǶǿǭǵ ǲǸȂǫ ǺȍȝȕȐȒȐ ȏȈ ȖȟȐșȚȊȈȕȍ ȕȈ
ȔțȒțșȈ

ǰȕȜȍȒȞȐȧ ǶșȊȖȉȖȎȌȈȊȈȕȍ ȕȈ
ȗȘȖȚȍȈȏȐ Ȑ Ǭǵǲ AȕȚȐȔȐȒȘȖȉȕȐ ȔȍȌȐȒȈȔȍȕȚȐ

ǪȢȏȗȈȓȍȕȐȍ
ǷȘȖȚȐȊȖȊȢȏȗȈȓȐȚȍȓȕȐ ȈȋȍȕȚȐ

ǷȘȖȋȘȍșȐȊȕȖ ȘȈȏȘțȠȈȊȈȕȍ
ȕȈ ȉȍȓȖȌȘȖȉȕȈȚȈ ȚȢȒȈȕ

ǬȐȝȈȚȍȓȕȈ ȕȍȌȖșȚȈȚȢȟȕȖșȚ ǩȍȓȖȌȘȖȉȕȈ ȚȘȈȕșȗȓȈȕȚȈȞȐȧ



CFTR ȊȢȏșȚȈȕȖȊяȊȈȕȍ ȕȈ ȉȍȓȚȢȒȈ

ǫȍȕȕȈ 
ȚȍȘȈȗȐȧ

ǪȢȏșȚȈȕȖȊȧȊȈȕȍ 
ȕȈ ȑȖȕȕȐȧ 
ȚȘȈȕșȗȖȘȚ

CFTR
șȗȈșȍȕȐȍ 

ȕȈ ȉȍȓȚȢȒȈ

ǷȘȖȚȐȊȖ-
ȊȢȏȗȈȓȐȚȍȓȕȐ ǷȘȖȚȐȊȖ-

ȐȕȜȍȒȞȐȖȏȕȐ

ǽȘȈȕȍȕȍǸȍȋțȓȐȘȈȕȍ
ȕȈ ȔțȒțșȈ

ǬǶǹǺȂǷǵǰ 
ǯǨ 

ǷǨǾǰǭǵǺǰǺǭ

ǼǨǯǨ 3
(ȒȘȈȑȕȐ 

ȗȘȖțȟȊȈȕȐȧ)

ǼǨǯǨ 2
(ȗȘȖțȟȊȈȕȐȧ ȗȘȐ 

ȝȖȘȈ Ȑ ȏȈ 
ȉȍȏȖȗȈșȕȖșȚ)

ǼǨǯǨ 1
(ȗȘȖțȟȊȈȕȐȧ ȏȈ 
ȉȍȏȖȗȈșȕȖșȚ)

ǷǸǭǬǲǳǰǵǰǲǨ
(ȓȈȉȖȘȈȚȖȘȕȐ 
ȗȘȖțȟȊȈȕȐȧ)

ǰǯǹǳǭǬǪǨǵǭ
(ȕȈȔȐȘȈȕȍ ȕȈ 
ȗȖȚȍȕȞȐȈȓȕȖ 
ȓȍȒȈȘșȚȊȖ)

ǺȘȈȕș-
ȗȓȈȕ-
ȚȈȞȐȧ



CFTR ȔțȚȈȞȐȐ
ǭȜȍȒȚ ȊȢȘȝț ȜțȕȒȞȐяȚȈ ȕȈ CFTR ȗȘȖȚȍȐȕȈ

Normaal II III IV V

ǵȈȔȈȓȍȕȈ 

șȐȕȚȍȏȈ

A455E

ǻȊȘȍȌȍȕȖ 

ȗȘȖȊȍȎȌȈȕȍ

R117H 

ǩȍȏ 

ȈȒȚȐȊȐȘȈȕȍ

G551D

N1303K

ǸȈȏȋȘȈȎȌȈȕȍ

ΔF508

ǩȍȏ CFTR

G542X
ǨȌȈȗȚȐȘȈȕȖ ȗȖ 

Hospital Practice, 1997

ǵȖȘȔȈ ȒȓȈș I       II III IV V



ǵȖȘȔȈȓȕȈ ȚȘȈȕșȓȈȞȐя

ǷȢȓȕȖȞȍȕȍȕ 
ǩȍȓȚȢȒ

ǸȐȉȖȏȖȔȐ

ǨȔȐȕȖȒȐșȍȓȐȕȈ

ǵȖȘȔȈȓȍȕ
șȚȖȗ ȒȖȌȖȕ  

ИȕȜȖȘȔȈȞȐȖȕȕȈ 
Ǹǵǲ

ǵȖȘȔȈȓȍȕ ‘ȚȘȈȕșȗȖȘȚ’ ȕȈ ȋȍȕȍȚȐȟȕȈȚȈ 
ȐȕȜȖȘȔȈȞȐя  

→ ȜțȕȒȞȐȖȕȐȘȈȡ ȉȍȓȚȢȒ ȍ șȐȕȚȍȏȐȘȈȕ



ǷȘȍȎȌȍȊȘȍȔȍȕȍȕ șȚȖȗ

ǷȘȍșȍȟȍȕ 
ȉȍȓȚȢȒ

ǩȍȏȔȐșȓȍȕȈ ȔțȚȈȞȐя= 
ȗȘȍȎȌȍȊȘȍȔȍȕȍȕ șȚȖȗ ȕȈ ‘ȚȘȈȕșȓȈȞȐяȚȈ’

→ ȗȘȍșȍȟȍȕ ȉȍȓȚȢȒ

ǵȖȘȔȈȓȍȕ
șȚȖȗ ȒȖȌȖȕ  

ИȕȜȖȘȔȈȞȐȖȕȕȈ 
Ǹǵǲ

ǩȍȏȔȐșȓȍȕ
(ȗȘȍȎȌȍȊȘȍȔȍȕȍȕ 

șȚȖȗ) ȒȖȌȖȕ



YIELD

PTC124  
ǩȍȏȔȐșȓȍȕ

(ȗȘȍȎȌȍȊȘȍȔȍȕȍȕ 
șȚȖȗ) ȒȖȌȖȕ

PTC124 ȗȘȍșȒȈȟȈ ȉȍȏȔȐșȓȍȕȈȚȈ ȔțȚȈȞȐя

ǵȖȘȔȈȓȍȕ
șȚȖȗ ȒȖȌȖȕ  

ИȕȜȖȘȔȈȞȐȖȕȕȈ 
Ǹǵǲ ǷȢȓȕȖȞȍȕȍȕ 

ǩȍȓȚȢȒ



ǼȈȏȈ 2a ȗȘȖțȟȊȈȕȐя ș PTC 124

ǷȘȖțȟȊȈȕȍ 
003/005
ǹǨȁ/ǰȏȘȍȓ

ǷȘȖțȟȊȈȕȍ
005ȍ

ǰȏȘȍȓ

ǷȘȖțȟȊȈȕȍ 006 
ǭȊȘȖȗȈ

ȌȍȞȈ

ȊȢȏȘȈșȚȕȐ

2 șȍȌȔȐȞȐ 2 șȍȌȔȐȞȐ

2 șȍȌȔȐȞȐ

2 șȍȌȔȐȞȐ 
ȗȖȟȐȊȒȈ

2 șȍȌȔȐȞȐ

2 șȍȌȔȐȞȐ 
ȗȖȟȐȊȒȈ

2 șȍȌȔȐȞȐ 
ȗȖȟȐȊȒȈ

2 șȍȌȔȐȞȐ 
ȗȖȟȐȊȒȈ

ǷȘȖȌȢȓȎȈȊȈ ȏȈ 
3 ȔȍșȍȞȈ

ȌȖȏȈ

3ȝ

3ȝ



PTC124: ȓȍȒ ȗȖȓȖȎȐȚȍȓȍȕ ȍȜȍȒȚ ȕȈ ǼǭǶ1

ǲȖȔȉȐȕȐȘȈȕȖ

ǳȍȟȍȕȐȍ ǷȘȖșȓȍȌȧȊȈȕȍ

ǷȖȌȖȉȘȍȕȐȍ

Ǭȍȕ ȕȈ ȐȏșȓȍȌȊȈȕȍȚȖ

ǹ
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Ȍ

ȕ
Ȉ
 ȗ
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Ȕ
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PTC124 ȗȖȌȖȉȘяȊȈ ȕȈȏȈȓȕȐя ȗȖȚȍȕȞȐȈȓ

ǲȖȔȉȐȕȐȘȈȕȖ

ǳȍȟȍȕȐȍ ǷȘȖșȓȍȌȧȊȈȕȍ

ǷȖȌȖȉȘȍȕȐȍ

Ǭȍȕ ȕȈ ȐȏșȓȍȌȊȈȕȍȚȖ

ǵ
Ȉ
ȏȈ

ȓ
ȍ
ȕ

 ȗ
Ȗ

Țȍ
ȕ

Ȟ
Ȑ

Ȉ
ȓ

 (
m

V
)



PTC124 ȜȈȏȈ 3 ȡȍ ȏȈȗȖȟȕȍ

șȍȌȔȐȞȐ

ǬȊȖȑȕȖ șȓȧȗȖ 
ȗȓȈȞȍȉȖ 

ȒȖȕȚȘȖȓȐȘȈȕȖ

ǶȚȊȖȘȍȕȖ 
ȗȘȖȌȢȓȎȈȊȈȡȖ

ǸȈȕȌȖȔȐȏȈȞȐȧ Ȑ 
șȚȘȈȚȐȜȐȞȐȘȈȕȍ
•ǪȢȏȘȈșȚ
•ǻȗȖȚȘȍȉȈ ȕȈ ȐȕȝȈȓȈȚȖȘȕȐ ȈȕȚȐȉȐȖȚȐȞȐ
•ИȏȝȖȌȕȖ ǼǭǶ1

ǪȒȓȦȟȊȈȡȐ ȒȘȐȚȍȘȐȐ
•ǩȍȏȔȐșȓȍȕȈ ȔțȚȈȞȐя
•ǪȢȏȘȈșȚ ȕȈȌ 6 ȋȖȌȐȕȐ
•ǼǭǶ1 ȗȖȌ 90% Ȑ ȕȈȌ 40%

ǷȘȍȌȓȖȎȍȕȐ ȌȢȘȎȈȊȐ
•ǩȍȓȐȋȐя, ǲȈȕȈȌȈ, ǼȘȈȕȞȐя, ǫȍȘȔȈȕȐя, 
ИȏȘȍȓ, ИȚȈȓȐя, ǹǨЩ, ǪȍȓȐȒȖȉȘȐȚȈȕȐя

ǪȐȏȐȚȐ
•ǪșяȒȈ 8 șȍȌȔȐȞȈ

ǫȓȈȊȍȕ ȐȏȝȖȌȍȕ ȗȖȒȈȏȈȚȍȓ 
•ǼǭǶ1

Ǹ/ǹ

ǷȓȈȞȍȉȖ



CFTR protein repair

ǫȍȕȕȈ 
ȚȍȘȈȗȐȧ

ǪȢȏșȚȈȕȖȊȧȊȈȕȍ 
ȕȈ ȑȖȕȕȐȧ 
ȚȘȈȕșȗȖȘȚ

CFTR
șȗȈșȍȕȐȍ 

ȕȈ ȉȍȓȚȢȒȈ

ǷȘȖȚȐȊȖ-
ȊȢȏȗȈȓȐȚȍȓȕȐ ǷȘȖȚȐȊȖ-

ȐȕȜȍȒȞȐȖȏȕȐ

ǽȘȈȕȍȕȍǸȍȋțȓȐȘȈȕȍ
ȕȈ ȔțȒțșȈ

ǬǶǹǺȂǷǵǰ 
ǯǨ 

ǷǨǾǰǭǵǺǰǺǭ

ǼǨǯǨ 3
(ȒȘȈȑȕȐ 

ȗȘȖțȟȊȈȕȐȧ)

ǼǨǯǨ 2
(ȗȘȖțȟȊȈȕȐȧ ȗȘȐ 

ȝȖȘȈ Ȑ ȏȈ 
ȉȍȏȖȗȈșȕȖșȚ)

ǼǨǯǨ 1
(ȗȘȖțȟȊȈȕȐȧ ȏȈ 
ȉȍȏȖȗȈșȕȖșȚ)

ǷǸǭǬǲǳǰǵǰǲǨ
(ȓȈȉȖȘȈȚȖȘȕȐ 
ȗȘȖțȟȊȈȕȐȧ)

ǰǯǹǳǭǬǪǨǵǭ
(ȕȈȔȐȘȈȕȍ ȕȈ 
ȗȖȚȍȕȞȐȈȓȕȖ 
ȓȍȒȈȘșȚȊȖ)

ǺȘȈȕș-
ȗȓȈȕ-
ȚȈȞȐȧ



CFTR ȔțȚȈȞȐȐ
ǭȜȍȒȚ ȊȢȘȝț ȜțȕȒȞȐяȚȈ ȕȈ CFTR ȗȘȖȚȍȐȕȈ

Normaal II III IV V

ǵȈȔȈȓȍȕȈ 

șȐȕȚȍȏȈ

A455E

ǻȊȘȍȌȍȕȖ 

ȗȘȖȊȍȎȌȈȕȍ

R117H 

ǩȍȏ 

ȈȒȚȐȊȐȘȈȕȍ

G551D

N1303K

ǸȈȏȋȘȈȎȌȈȕȍ

ΔF508

ǩȍȏ CFTR

G542X
ǨȌȈȗȚȐȘȈȕȖ ȗȖ 

Hospital Practice, 1997

ǵȖȘȔȈ ȒȓȈș I       II III IV V



Пɨɬеɧциаɬɨɪ

VX-770
ПȖȚȍȕȞȐȈȚȖȘ:
ǷȖȊȐȠȈȊȈ ȈȒȚȐȊȕȖșȚȚȈ
ȕȈ CFT ȒȈȕȈȓ

Cl-

Cl-

Cl- Cl-
Cl-

Cl-

Cl- Cl-

Cl-

Cl-

Cl-

G551D



ǷȖȚȍȕȞȐȈȚȖȘȈ VX-770 ȗȖȊȐȠȈȊȈ 
ȈȒȚȐȊȕȖșȚȚȈ ȕȈ CFTR Ȋ ȒȓȍȚȢȟȕȐ ȒțȓȚțȘȐ
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ǲȈȔȍȘȕȐ ȐȏșȓȍȌȊȈȕȐя ȕȈ G551D/F508del-ȖȚ ȟȖȊȍȠȒȐ 
ȉȘȖȕȝȐȈȓȍȕ ȍȗȐȚȍȓ (HBE) ȒțȓȚțȘȐ

ǬȖȕȖȘșȚȊȖ ȖȚ 1 ȉяȓ ȌȘȖȉ
ǪșȐȟȒȐ ȌȈȕȕȐ șȈ ȗȘȍȌșȚȈȊȍȕȐ ȒȈȚȖ
% ȌȐȊ ȚȐȗ-CFTR
N = 7
EC50 ȏȈ G551D/delF508 
= 238 +/- 200
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ǼȈȏȈ 2 ȕȈ ȐȏșȓȍȌȊȈȕȍ ȕȈ VX-770

ǸȈȏȓȐȒȈ Ȋ ȕȈȏȈȓȕȐȧ ȗȖȚȍȕȞȐȈȓ
ǬȐȘȍȒȚȕȖ ȖȗȘȍȌȍȓяȕȍ ȕȈ CFTR 

ȜțȕȒȞȐяȚȈ Ȑ ȕȈ ȌȘțȋȐ ȑȖȕȕȐ 
ȒȈȕȈȓȐ  ȖȚ ȋȖȘȕȐȚȍ ǬǷ

ǲȖȕȞȍȕȚȘȈȞȐȧ ȕȈ ȝȓȖȘ Ȋ 
ȗȖȚȚȈ

ИȏȔȍȘȊȈ ȜțȕȒȞȐя ȕȈ CFTR 

ǼȖȘșȐȘȈȕ ǭȒșȗȐȘȈȚȖȘȍȕ ȖȉȍȔ 
(ǼǭǶ1)

ǶȗȘȍȌȍȓя ȉȍȓȖȌȘȖȉȕȈȚȈ ȜțȕȒȞȐя

ǷȢȘȊȖșȚȍȗȍȕȕȐ 
ȒȘȈȑȕȐ ȞȍȓȐ:

• ǩȍȏȖȗȈșȕȖșȚ Ȑ 
ȗȖȕȖșȐȔȖșȚ

ǪȚȖȘȖșȚȍȗȍȕȕȐ ȞȍȓȐ:
• ǩȐȖȔȈȘȒȍȘȐ ȕȈ CFTR

ȈȒȚȐȊȕȖșȚ Ȑ
ȉȍȓȖȌȘȖȉȕȈ ȜțȕȒȞȐя

• ǼȈȘȔȈȒȖȒȐȕȚȐȒȈ

ИȏȉȘȈȕȐ șȈ ȗȈȞȐȍȕȚȐ ș 
G551D ȏȈ ȗъȘȊȖȕȈȟȈȓ-

ȕȖȚȖ ȐȏșȓȍȌȊȈȕȍ  
ȗȖȘȈȌȐ ȕȖȘȔȈȓȕȖȚȖ 
ȗȘȐȌȊȐȎȊȈȕȍ ȕ G551D-
CFTR ȌȖ ȒȓȍȚъȟȕȈȚȈ 
ȗȖȊъȘȝȕȖșȚ



ǬȐȏȈȑȕ ȕȈ ȗȘȖțȟȊȈȕȍȚȖ

25 mg 75 mgN=4

PBO PBON=2

7 ɞɨ 28 ɞɟɧɚ ɨɱɢɫɬɜɚɧɟ

Ƚɪɭɩɚ A:
10 SПациеɧɬа

(G551D Мɭɬация) 
75 mg 25 mgN=4

14-ɞɟɧ 14-ɞɟɧ

75 mg 150 mgN=4

150 mg 75 mgN=4

PBO PBON=2

14-ɞɟɧ 14-ɞɟɧ

Ƚɪɭɩɚ B:
10 ɩациеɧɬа

(G551D Мɭɬация) 

N=8 150 mg

28-ɞɟɧN=7 250 mg

N=4 PBO

19 ɩациеɧɬа
(G551D Mɭɬации)*

Чɚɫɬ 1

Чɚɫɬ 2

Ɋɚɧɞɨɦɢɡɢɪɚɧɨ,

Ⱦɜɨɣɧɨ-ɫɥяɩɨ, 

ɉɥɚɰɟɛɨ 
ɤɨɧɬɪɨɥɢɪɚɧɨ

VX-770 ɞɨɡɢɪɚɧ ɧɚ ɜɫɟɤɢ 12 ɱɚɫ

* Ɋɚɡɥɢɱɧɢ ɨɬ ɱɚɫɬ 1

7 ɞɨ 28 ɞɟɧɚ ɨɱɢɫɬɜɚɧɟ



ǷȖȌȖȉȘȍȕȐȍ ȕȈ ǼǭǶ1 ș VX-770
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† p < 0.01 ɩɪɢ ɫɪɚɜɧɟɧɢɟ ɧɚ ɫɭɛɟɤɬɢɬɟ
‡ p < 0.05 ɩɪɢ ɫɪɚɜɧɟɧɢɟ ɧɚ ɫɭɛɟɤɬɢɬɟ

ɋɪɟɞɧɚ 
ɩɪɨɦяɧɚ ɨɬ 
ɢɡɯɨɞɧɚɬɚ  



Part 1: 14-Day

Placebo 25mg 75mg 150mg
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Part 2: 28-Day
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ǷȘȖȔяȕȈ Ȋ ȕȈȏȈȓȕȐя ȗȖȚȍȕȞȐȈȓ ș 
VX-770 (mv)

* p < 0.005 
† p < 0.010 

ɩɪɢ ɫɪɚɜɧɟɧɢɟ ɧɚ ɫɭɛɟɤɬɢɬɟ

-1.74 †
-5.40 *-4.72

-1.55

* p < 0.05 

ɩɪɢ ɫɪɚɜɟɧɢɟ ɧɚ 
ɫɭɛɟɤɬɢɬɟ

*-4.31

0.25

*-10.14

Ɋɚɡɥɢɱɧɢ ɫɭɛɟɤɬɢ ɜ Чɚɫɬ 1 ɢ Чɚɫɬ 2 

Ƿ
Ȗ
-
Ȍ
Ȗ
ȉ
Ș
ȍ

ǿȈșȚ1: 14 ȌȍȕȈ ǿȈșȚ2: 28 ȌȍȕȈ
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ǹȘ
ȍȌ

ȕȈ
 ȗ

ȘȖ
Ȕя

ȕȈ

ǹȘ
ȍȌ

ȕȈ
 ȗ

ȘȖ
Ȕя

ȕȈ



ǷȘȖȔяȕȈ Ȋ ȝȓȖȘȕȐя ȒȈȕȈȓ VX-770

† p < 0.01 ɩɪɢ ɫɪɚɜɧɟɧɢɟ ɧɚ ɫɭɛɟɤɬɢɬɟ 
‡ p < 0.05 ɩɪɢ ɫɪɚɜɧɟɧɢɟ ɧɚ ɫɭɛɟɤɬɢɬɟ* p < 0.0001 ɩɪɢ ɫɪɚɜɧɟɧɢɟ ɧɚ ɫɭɛɟɤɬɢɬɟ
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Чаɫɬ 2: 28-ɞɟна
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4.4

-32.9*

-40.4 *

-42.3 *

ɋɪɟɞɧɚ 
ɩɪɨɦяɧɚ ɨɬ 
ɢɡɯɨɞɧɚɬɚ  

4.8

-32.4
‡

-52.8 †

Ɋɚɡɥɢɱɧɢ ɫɭɛɟɤɬɢ ɜ Чɚɫɬ 1 ɢ Чɚɫɬ 2 

ɋɪɟɞɧɚ 
ɩɪɨɦяɧɚ ɨɬ 
ɢɡɯɨɞɧɚɬɚ  



CFTR ȔțȚȈȞȐȐ
ǭȜȍȒȚ ȊȢȘȝț ȜțȕȒȞȐяȚȈ ȕȈ CFTR ȗȘȖȚȍȐȕȈ

Normaal II III IV V

ǵȈȔȈȓȍȕȈ 

șȐȕȚȍȏȈ

A455E

ǻȊȘȍȌȍȕȖ 

ȗȘȖȊȍȎȌȈȕȍ

R117H 

ǩȍȏ 

ȈȒȚȐȊȐȘȈȕȍ

G551D

N1303K

ǸȈȏȋȘȈȎȌȈȕȍ

ΔF508

ǩȍȏ CFTR

G542X
ǨȌȈȗȚȐȘȈȕȖ ȗȖ 

Hospital Practice, 1997

ǵȖȘȔȈ ȒȓȈș I       II III IV V



ǲȖȘȍȒȚȖȘȐ

VX-809
КȖȘȍȒȚȖȘ:
ȊȖȌȐ ȌȖ ȗȖȊȍȟȍ CFTR 
ȒȈȕȈȓȐ ȕȈ
ȒȓȍȚȢȟȕȈȚȈ ȗȖȊȢȘȝȕȖșȚ

Cl-

Cl-

Cl-

F508del

Cl-
Cl-

Cl-
Cl-

Cl-



Vertex ǷȘȖȋȘȈȔȈ

• ǳȍȟȍȕȐȍ ȗȘȍȏ țșȚȈȚȈ

• ǬȊȖȑȕȖ ȌȍȑșȚȊȐȍ:

VX-770

VX-809

ПȖȚȍȕȞȐȈȚȖȘ:
ǷȖȊȐȠȈȊȈ ȈȒȚȐȊȕȖșȚȚȈ
ȕȈ CFT ȒȈȕȈȓ

КȖȘȍȒȚȖȘ:
ȊȖȌȐ ȌȖ ȗȖȊȍȟȍ CFTR 
ȒȈȕȈȓȐ ȕȈ
ȒȓȍȚȢȟȕȈȚȈ ȗȖȊȢȘȝȕȖșȚ

Cl-

Cl-

Cl- Cl-
Cl-

Cl-

Cl- Cl-

Cl-

Cl-

Cl-

Cl-

Cl-

Cl-

G551D

F508del

Cl- Cl- Cl-
Cl-

Cl-



ǭȜȍȒȚ ȕȈ ȒȖȘȍȒȚȖȘȈ Ȑ ȗȖȚȍȕȞȐȈȚȖȘȈ 
ȊȢȘȝț ȈȒȚȐȊȕȖșȚȚȈ ȕȈ delF508 CFTR

ǲȖȘȍȒȚȖȘ: ȗȖȊȐȠȈȊȈ ȉȘȖя 
Ȑ ȜțȕȒȞȐȐȚȍ ȕȈ delF508-
CFTR ȕȈ ȒȓȍȚȢȟȕȈȚȈ 
ȗȖȊȢȘȝȕȖșȚ

Cl-Cl-
Cl-Cl-Cl-

Cl- Cl-

Cl-

VX-770: ȗȖȊȐȠȈȊȈ 
ȖȚȊȈȘяȕȍȚȖ ȕȈ 
ȒȖȘȍȋȐȘȈȕȐя delF508-
CFTR
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HBE - ȟȖȊȍȠȒȐ ȉȘȖȕȝȈȓȍȕ ȍȗȐȚȍȓ



VX-770 Ȑ VX-809 ǭȚȈȗ ȕȈ ȘȈȏȘȈȉȖȚȒȈ

VX-770:

• ǷȘȖȌȢȓȎȈȊȈ ȈȕȈȓȐȏȈ ȕȈ ȗȘȖțȟȊȈȕȍȚȖ ȖȚ ȜȈȏȈ 2Ȉ
• ǷȘȖțȟȊȈȕȐя Ȋ ȚȘȍȚȈ ȜȈȏȈ șȈ ȏȈȗȖȟȕȈȓȐ ȔȈȑ 2009

ȘȈȕȌȖȔȐȏȐȘȈȕȖ, ȌȊȖȑȕȖ șȓяȗȖ, ȗȓȈȞȍȉȖ-ȒȖȕȚȘȖȓȐȘȈȕȖ

VX-809:

• ǼȈȏȈ 1 ȗȘȖțȟȊȈȕȐя șȢș ȏȌȘȈȊȐ ȌȖȉȘȖȊȖȓȞȐ
• ǼȈȏȈ 2 ȗȘȖțȟȊȈȕȍ ȏȈ ȉȍȏȖȗȈșȕȖșȚ ȗȘȐ delF508 

ȗȈȞȐȍȕȚȐ ȗȘȍȏ 2009



ǷȈȚȖȜȐȏȐȖȖȋȐȟȕȈ ȒȈșȒȈȌȈ ǳȍȟȍȕȐȍ

ǨȕȖȘȔȈȓȍȕ ȋȍȕ ǷȖȌȔȧȕȈ ȕȈ ȋȍȕȈ

ǨȕȖȘȔȈȓȍȕ CFTR ǷȖȌȔȧȕȈ ȕȈ ȉȍȓȚȢȒȈ
ǳȍȟȍȕȐȍ ȕȈ ȕȈȟȐȕȈ ȕȈ 
ȘȈȏȟȐȚȈȕȍ ȕȈ ȋȍȕȈ

ǨȉȕȖȘȔȕȖ ȌȊȐȎȍȕȐȍ ȗȘȍȏ 
ȒȓȍȚȒȈȚȈ ȕȈ ȕȈȚȘȐȑ  ǴȖȌțȓȈȚȖȘȐ ȕȈ ȑȖȕȕȐȚȍ ȒȈȕȈȓȐ

ȝȓȖȘ Ȑ ȊȖȌȈ ǪȢȏșȚȈȕȖȊȧȊȈȕȍ ȕȈ ȚȍȟȕȖșȚȚȈ
ȕȈ ȗȖȊȢȘȝȕȖșȚȚȈ ȕȈ ǬǷ

ǨȉȕȖȘȔȍȕ ȋȢșȚ
Ȑ șțȝ ȔțȒțș

ǶȉșȚȘțȒȞȐȧ ȏȈȌȍȉȍȓȍȕ ȔțȒțș ǴțȒȖȓȐȚȐȞȐ
ǵȈ ȉȘȖȕȝȐȚȍ

ǷǶǸǶǿǭǵ ǲǸȂǫ ǺȍȝȕȐȒȐ ȏȈ ȖȟȐșȚȊȈȕȍ ȕȈ
ȔțȒțșȈ

ǰȕȜȍȒȞȐȧ ǶșȊȖȉȖȎȌȈȊȈȕȍ ȕȈ
ȗȘȖȚȍȈȏȐ Ȑ Ǭǵǲ AȕȚȐȔȐȒȘȖȉȕȐ ȔȍȌȐȒȈȔȍȕȚȐ

ǪȢȏȗȈȓȍȕȐȍ
ǷȘȖȚȐȊȖȊȢȏȗȈȓȐȚȍȓȕȐ ȈȋȍȕȚȐ

ǷȘȖȋȘȍșȐȊȕȖ ȘȈȏȘțȠȈȊȈȕȍ
ȕȈ ȉȍȓȖȌȘȖȉȕȈȚȈ ȚȢȒȈȕ

ǬȐȝȈȚȍȓȕȈ ȕȍȌȖșȚȈȚȢȟȕȖșȚ ǩȍȓȖȌȘȖȉȕȈ ȚȘȈȕșȗȓȈȕȚȈȞȐȧ



ǷȖȗȘȈȊȒȈ ȕȈ ȊȖȌȕȖ-șȖȓȍȊȐя ȉȈȓȈȕș

ǫȍȕȕȈ 
ȚȍȘȈȗȐȧ

ǪȢȏșȚȈȕȖȊȧȊȈȕȍ 
ȕȈ ȑȖȕȕȐȧ 
ȚȘȈȕșȗȖȘȚ

CFTR
șȗȈșȍȕȐȍ 

ȕȈ ȉȍȓȚȢȒȈ

ǷȘȖȚȐȊȖ-
ȊȢȏȗȈȓȐȚȍȓȕȐ ǷȘȖȚȐȊȖ-

ȐȕȜȍȒȞȐȖȏȕȐ

ǽȘȈȕȍȕȍǸȍȋțȓȐȘȈȕȍ
ȕȈ ȔțȒțșȈ

ǬǶǹǺȂǷǵǰ 
ǯǨ 

ǷǨǾǰǭǵǺǰǺǭ

ǼǨǯǨ 3
(ȒȘȈȑȕȐ 

ȗȘȖțȟȊȈȕȐȧ)

ǼǨǯǨ 2
(ȗȘȖțȟȊȈȕȐȧ ȗȘȐ 

ȝȖȘȈ Ȑ ȏȈ 
ȉȍȏȖȗȈșȕȖșȚ)

ǼǨǯǨ 1
(ȗȘȖțȟȊȈȕȐȧ ȏȈ 
ȉȍȏȖȗȈșȕȖșȚ)

ǷǸǭǬǲǳǰǵǰǲǨ
(ȓȈȉȖȘȈȚȖȘȕȐ 
ȗȘȖțȟȊȈȕȐȧ)

ǰǯǹǳǭǬǪǨǵǭ
(ȕȈȔȐȘȈȕȍ ȕȈ 
ȗȖȚȍȕȞȐȈȓȕȖ 
ȓȍȒȈȘșȚȊȖ)

ǺȘȈȕș-
ȗȓȈȕ-
ȚȈȞȐȧ



ǬȍȜțȕȏȖȓ

• P2Y2 ȈȒȚȐȊȈȚȖȘ
ȈȒȚȐȊȐȘȈȕȍ ȕȈ ȈȓȚȍȘȕȈȚȐȊȕȐȚȍ ȝȓȖȘȕȐ ȒȈȕȈȓȐ

ȗȖȌȖȉȘȕȍȐȍ ȕȈ ȗȖȒȘȐȊȈȡȈȚȈ ȚȍȟȕȖșȚ ȕȈ ǬǷ

ȗȖȌȖȉȘȍȕȐȍ ȕȈ ȔțȒȖȞȐȓȐȈȘȕȐя ȚȘȈȕșȗȖȘȚ

șȚȘȈȕȐȟȍȕ ȍȜȍȒȚ: ȊȘȍȔȍȕȕȖ
ȗȖȕȐȎȍȕȐȍ ȕȈ ǼǭǶ1

ǼȈȏȈ 3 ȕȈ ȗȘȖțȟȊȈȕȍ ȕȈ 
ȌȍȜțȕȏȖȓ ȗȘȐ ȔțȒȖȊȐșȞȐȌȖȏȈ

ȘȈȕșȗȖȘȚ ȕȈ

ȍȕȍȘȐȘȈȕȍ ȕȈ
ȗȐȚȍȓȕȖ

ȖȕȐ ȏȈ

ȍȝȐȌȘȐȘȈȕȍ

ǸȍȏțȓȚȈȚȐ



ǹȘȍȌȕȖ ȐȏȔȍȕȍȕȐȍ Ȋ ȐȏȝȖȌȕȖȚȖ 
ǼǭǶ1 ȗȖ ȊȘȍȔȍ ȕȈ TIGER1

șȈȔȖ ȌȍȜțȕȏȖȓ – ȖȚȊȖȘȍȕȖ ȗȘȖțȟȊȈȕȍ

ǬȍȜțȕȏȖȓ
ǷȓȈȞȍȉȖ
ǷȓȈȞȍȉȖ ȗȘȖȌȢȓȎȍȕȖ ș
ǬȍȜțȕȏȖȓ

Ƿǰǹ= ȗȘȖȔȧȕȈ ȖȚ 
ȐȏȝȖȌȕȈȚȈ șȚȖȑȕȖșȚ
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ǹȍȌȔȐȞȈ ȕȈ ȓȍȟȍȕȐȍ



‘ǩȘȖȕȝȐȚȖȓ’ = ȔȈȕȐȚȖȓ  ȊȢȋȓȍȝȐȌȘȈȚ 
ȗȘȐȊȓȐȟȈȡ ȊȖȌȈȚȈ

M P

Chest 2008

ǷȖ-ȌȖȉȘȈ ȉȍȓȖȌȘȖȉȈȕ ȜțȕȒȞȐя

Ƿ
ȘȖ

Ȕ
яȕ

Ȉ 
ȊȢ

Ȋ 
Ǽ

ǭǶ
1

(Ȕ
ȓ)



A current challenge for investigators and patients

• One goal is a better way to measure improvement

– Nasal Potential Difference testing

– ‘Lung clearance index’
a more accurate lung function test

• We want better drugs

• We want quality and efficient research

– A European network for CF research

• A lot of work for investigators and patients  



ǸȍȈȓȐșȚȐȟȕȐ ȖȟȈȒȊȈȕȐя

ǵȍ ȏȕȈȔȍ ȗȘȍȌȊȈȘȐȚȍȓȕȖ ȒȖȍ ȓȍȒȈȘșȚȊȖ 
ȡȍ  ȍ țșȗȍȠȕȖ Ȋ ȉȢȌȍȡȖȚȖ ȓȍȟȍȕȐȍ ȕȈ  

ǴțȒȖȊȐșȞȐȌȖȏȈȚȈ

ǵȈȠȈȚȈ Ȟȍȓ ȍ ȌȈ 
‘ȐȏȓȈȒțȊȈȔȍ’ 

ȔțȒȖȊȐșȞȐȌȖȏȈȚȈ



ǵȖȊȐ ȓȍȒȈȘșȚȊȈ

ɉɪɟɞ-IND
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И

ǷȘȍȟȐșȚȊаȕȍ

ǺȍșȚȊаȕȍ 
ȊъȘȝț 

ȎȐȊȖȚȕȐ

Pre-IND

КȓȐȕȐȟȕȐ 
ȐȏșȓȍȌȊаȕȐя

Ⱦъɥъɝ ɩъɬ

Кɪɚɬɤ ɩъɬ

Phase 1

Phase 2

Phase 3

NDA

Ƕ
Ȟ

ȍȕ
Ȓа

Ƿ
Ȗș

Ț-
Ȕ

аȘ
Ȓȍ

ȚȐ
ȕ

ȋ

ɫɪɟɞɧɨ: 5-7 ɝɨɞɢɧɢ ɋɪɟɞɧɨ: 6-7 ɝɨɞɢɧɢ ɋɪɟɞɧɨ: 1 ɝɨɞ.–ɋɬɚɧɞɚɪɬɧɨ
ɋɪɟɞɧɨ: 6 ɦɟɫ–ɉɪɢɨɪɢɬɟɬɧɨ

50%

țșȗȍȝ

80%

ǻșȗȍȝ

20% 

țșȗȍȝ

NDA – ȕȖȊȖ ȓȍȒȈȘșȚȊȖ - ȗȘȐȓȖȎȍȕȐȍ
IND – ȕȖȊȖ ȓȍȒȈȘșȚȊȖ Ȋ ȗȘȖțȟȊȈȕȍ



ȕȈ ȌȖȉȢȘ ȟȈș


