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l.  ZweckmaiRige Vergleichstherapie: Kriterien gemiaR 5. Kapitel § 6 VerfO G-BA

Ivacaftor/Tezacaftor/Elexacaftor in Kombination mit lvacaftor

zur Behandlung der zystischen Fibrose (CF)

Kriterien gemaR 5. Kapitel § 6 VerfO

Sofern als Vergleichstherapie eine Arzneimittelanwendung in Betracht
kommt, muss das Arzneimittel grundsatzlich eine Zulassung fiir das
Anwendungsgebiet haben.

Siehe Ubersicht ,,Il. Zugelassene Arzneimittel im Anwendungsgebiet”.

Sofern als Vergleichstherapie eine nicht-medikamentdse Behandlung
in Betracht kommt, muss diese im Rahmen der GKV erbringbar sein.

Ggf. Ernahrungsbezogene MalRnahmen, Unterstiitzung der Atemfunktion, Physiotherapie (i. S. der
Heilmittel-RL)

Beschlusse/Bewertungen/Empfehlungen des Gemeinsamen
Bundesausschusses zu im Anwendungsgebiet zugelassenen
Arzneimitteln/nicht-medikamentdsen Behandlungen

Die Vergleichstherapie soll nach dem allgemein anerkannten Stand
der medizinischen Erkenntnisse zur zweckmaRigen Therapie im
Anwendungsgebiet gehoren.

Anderung der Arzneimittel-Richtlinie, Anlage XlI: Beschliisse tiber die Nutzenbewertung von neuen
Arzneimitteln nach § 35a SGB V

D-586/587 Ivacaftor (nAWG; Beschluss 18.02.2021)

D-584/D-585 Ivacaftor/Tezacaftor/Elexacaftor (Beschluss 18.02.2021)
D-555 Ivacaftor (nAWG; Beschluss 17.12.2020)

D-552/D-553 Tezacaftor/Ivacaftor (Neubewertung nach Uberschreitung 50 Mio. € Grenz;
Beschluss 17.12.2020)

D-500 lvacaftor (nAWG; Beschluss am 04.06.2020)

D-476 bis D-481 Ivacaftor (hnAWG; Beschluss am 20.02.2020)

D-431 Ivacaftor (nAWG; Beschluss am 20.02.2020)

D-432 Lumacaftor/Ivacaftor (Beschluss am 15.08.2019)

D-408 Tezacaftor/Ivacaftor (Beschluss vom 16.05.2019)

D-339 Lumacaftor/Ivacaftor (nAWG; Beschluss vom 02.08.2018)
D-204 Lumacaftor/Ivacaftor (Beschluss vom 02.06.2016)

D-200 Ivacaftor (nAWG; Beschluss vom 02.06.2016)

D-133 Ivacaftor (hnAWG; Beschluss vom 19.02.2015)

D-034 Ivacaftor (Beschluss vom 07.02.2013)

Siehe systematische Literaturrecherche

1/4




Il. Zugelassene Arzneimittel im Anwendungsgebiet

Wirkstoff
ATC-Code
Handelsname

Anwendungsgebiet
(Text aus Fachinformation)

Zu bewertendes Arzneimittel:

Tezacaftor/
Ivacaftor/
Elexacaftor
RO7AX32
Kaftrio®

Ivacaftor
RO7AX02
Kalydeco®

CFTR-Modulatoren

Neues Anwendungsgebiet laut positive opinion:

“...in a combination regimen with ivacaftor 150 mg tablets for the treatment of cystic fibrosis in patients aged 12 years and older who have at
least one F508del mutation in the cystic fibrosis transmembrane conductance regulator (CFTR) gene.

Neues Anwendungsgebiet laut positive opinion:

“...indicated in a combination regimen with ivacaftor/tezacaftor/elexacaftor tablets for the treatment of cystic fibrosis in patients aged 12 years
and older who have at least one F508del mutation in the cystic fibrosis transmembrane conductance regulator (CFTR) gene.

Ivacaftor Kalydeco-Granulat wird angewendet zur Behandlung von Sauglingen ab 4 Monaten, Kleinkindern und Kindern mit einem Korpergewicht

RO7AX02 zwischen 5 kg und weniger als 25 kg mit zystischer Fibrose (CF, Mukovis-zidose), die eine R117H-CFTR-Mutation oder eine der folgenden

Kalydeco® Gating-Mutationen (Klasse Ill) im CFTR-Gen aufweisen: G551D, G1244E, G1349D, G178R, G551S, S1251N, S1255P, S549N oder S549R [Stand FI:
11/2020]

Lumacaftor/ Orkambi-Tabletten sind angezeigt zur Behandlung der zystischen Fibrose (CF, Mukoviszidose) bei Patienten ab 6 Jahren, die homozygot fir die

Ivacaftor F508del-Mutation im CFTR-Gen sind (siehe Abschnitte 4.2, 4.4 und 5.1). [Stand FI: 01/2019]

RO7AX30 Orkambi Granulat ist angezeigt zur Behandlung der zystischen Fibrose (CF, Mukoviszidose) bei Kindern ab 2 Jahren, die homozygot fiir die

Orkambi® F508del-Mutation im CFTR-Gen sind (siehe Abschnitte 4.2, 4.4 und 5.1) [Stand FI: 05/2020]

Tezacaftor/ Symkevi wird angewendet als Kombinationsbehandlung mit Ivacaftor-Tabletten zur Behandlung der zystischen Fibrose (CF) bei Patienten ab 6

Ivacaftor Jahren, die homozygot fiir die F508del-Mutation sind oder heterozygot fiir die F508del-Mutation und eine der folgenden Mutationen im CFTR-

RO7AX31 Gen (Cystic Fibrosis Transmembrane Conductance Regulator) aufweisen: P67L, R117C, L206W, R352Q, A455E, D579G, 711+3A—>G, S945L,

Symkevi® S977F, R1070W, D1152H, 2789+5G—>A, 3272-26A->G und 3849+10kbC->T. [Stand FI: 11/2020]
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Il. Zugelassene Arzneimittel im Anwendungsgebiet

Wirkstoff .
Anwendungsgebiet
ATC-Code . .
(Text aus Fachinformation)
Handelsname
Antibiotika
Ceftazidim Ceftazidim wird angewendet bei Erwachsenen und Kindern inklusive Neugeborenen (von Geburt an) bei Infektionen die untenstehend
J01DD02 aufgelistet sind: - Bronchopulmonale Infektionen bei zystischer Fibrose [...]
Generisch Bei der Wahl von Ceftazidim sollte sein antibakterielles Spektrum bericksichtigt werden, welches hauptsachlich auf aerobe Gramnegative
Bakterien limitiert ist. Ceftazidim sollte gemeinsam mit anderen antibakteriellen Substanzen angewendet werden, wenn die moégliche
Bandbreite der verursachenden Bakterien nicht vom Wirkspektrum von Ceftazidim abgedeckt wird. Offizielle Richtlinien zum angemessenen
Gebrauch von antibakteriellen Arzneimitteln sollten berticksichtigt werden. [Stand FI Ceftazidim Kabi: 08/2015]
Aztreonam Aztreonam wird angewendet zur suppressiven Behandlung chronischer Lungeninfektionen durch Pseudomonas aeruginosa bei Patienten mit
JO1DFO1 Mukoviszidose (zystischer Fibrose, CF) ab einem Alter von 6 Jahren.
Cayston® Offizielle Empfehlungen zur angemessenen Anwendung von Antibiotika sind zu bericksichtigen. [Stand FI: 04/2019]

Ciprofloxacin
JO1MAO2
Generisch

Ciprofloxacin ist indiziert fir die Behandlung der folgenden Infektionen. Vor Beginn der Behandlung miissen die vorliegenden Informationen zu
Resistenzen gegenliber Ciprofloxacin besonders bericksichtigt werden. Offizielle Empfehlungen zum angemessenen Gebrauch von Antibiotika
sollten berticksichtigt werden. Erwachsene: Untere Atemwegsinfektionen verursacht durch Gramnegative Bakterien:

- Bronchopulmonale Infektionen bei zystischer Fibrose oder bei Bronchiektasien
Kinder und Jugendliche: Durch Pseudomonas aeruginosa verursachte bronchopulmonale Infektionen bei zystischer Fibrose
Die Behandlung sollte nur von einem in der Behandlung von zystischer Fibrose und/oder von schweren Infektionen bei Kindern und
Jugendlichen erfahrenen Arzt initiiert werden. [Stand FI Ciprobay®: 01/2019]

Levofloxacin

Levofloxacin ist zur Behandlung von chronischen Infektionen der Lunge durch Pseudomonas aeruginosa bei erwachsenen Patienten mit

JO1IMA12 zystischer Fibrose (cystic fibrosis [CF], Mukoviszidose) angezeigt. Offizielle Empfehlungen zur angemessenen Anwendung von Antibiotika sind
Generisch zu beriicksichtigen. [Stand FI Quinsair®: 02/2019]

Colistimethat ColistiFlex ist bei erwachsenen Patienten und Kindern mit zystischer Fibrose zur Behandlung chronischer pulmonaler Infekte indiziert, die
JO1XBO1 durch Pseudomonas aeruginosa verursacht warden. Die offiziellen Richtlinien zur sachgemaRen Anwendung von Antibiotika sind zu beachten.
Generisch [Stand FI ColistiFlex®: 08/2017]

Meronem Meronem ist angezeigt zur Behandlung der folgenden Infektionen bei Erwachsenen und Kindern ab einem Alter von 3 Monaten:
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Il. Zugelassene Arzneimittel im Anwendungsgebiet

Wirkstoff .
ATC-Code Anwendun'gsgeblet'
(Text aus Fachinformation)
Handelsname
JO1D HO2 - Bronchopulmonale Infektionen bei zystischer Fibrose [...]
Meronem® Far den angemessenen Gebrauch von Antibiotika sollten die offiziellen Leitlinien beachtet werden. [Stand Fl: 08/2019]
Tobramycin Zur Behandlung chronischer Infektionen der Lunge mit Pseudomonas aeruginosa bei Patienten mit Mukoviszidose ab einem Alter von 6
JO1GBO1 Jahren. Bramitob ist fir die inhalative Anwendung bestimmt und nicht flir eine parenterale Anwendung geeignet. Die offiziellen Richtlinien zur
Generisch sachgemallen Anwendung von Antibiotika sind zu beachten. Die Therapie sollte von einem Arzt mit Erfahrung in der Behandlung von
Mukoviszidose eingeleitet werden. [Stand FI Bramitob®: 03/2019]
Sekretolytische Therapie
Dornase alfa Dornase alfa ist angezeigt zur Behandlung der cystischen Fibrose (Mukoviszidose) bei Patienten, die dlter als 5 Jahre sind und deren forcierte
RO5CB13 Vitalkapazitat (FVC) mehr als 40 % des Normalwertes betragt. [Stand Fl: 04/2017]
Pulmozyme®
Mannitol Mannitol wird angewendet zur Behandlung der zystischen Fibrose (Mukoviszidose) bei Erwachsenen ab 18 Jahren zusatzlich zum besten
RO5CB16 Therapiestandard. [Stand Fl: 04/2019]
Bronchitol®
Carbocistein Zur begleitenden Behandlung bei akuten und chronischen bronchopulmonalen Erkrankungen, die mit einer Stérung von Schleimbildung und
RO5CB03

Transbronchin®

Schleimtransport einhergehen. Aus Fl 4.2. Dosierung nur fur Erwachsene und Jugendliche ab dem 13. Lebensjahr. [Stand FI: 08/2006]

Kapseln

Quellen: AMIce-Datenbank, Fachinformationen Stand: 03/2021
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1 Indikation

Indikation fur die Synopse: Zystische Fibrose (CF, Mukoviszidose)

Hinweis: Systematische Ubersichtsarbeiten zur Physiotherapie, mechanische Verfahren zur
Unterstiitzung der Atemfunktion und Erndhrungstherapie wurden nicht eingeschlossen.

2 Systematische Recherche

Es wurde eine systematische Literaturrecherche nach systematischen Reviews, Meta-Analysen
und evidenzbasierten systematischen Leitlinien zur Indikation zystische Fibrose durchgefiihrt. Der
Suchzeitraum wurde auf die letzten 5 Jahre eingeschrankt und die Recherche am 05.10.2020
abgeschlossen. Die Suche erfolgte in den aufgefiihrten Datenbanken bzw. Internetseiten folgender
Organisationen: The Cochrane Library (Cochrane Database of Systematic Reviews), MEDLINE
(PubMed), AWMF, ECRI, G-BA, NICE, TRIP, SIGN, WHO. Ergénzend erfolgte eine freie
Internetsuche nach aktuellen deutschen und europdischen Leitlinien. Die detaillierte Darstellung
der Suchstrategie ist am Ende der Synopse aufgefiihrt.

In einem zweistufigen Screening wurden die Ergebnisse der Literaturrecherche bewertet. Die
Recherche ergab 556 Quellen. Im ersten Screening wurden auf Basis von Titel und Abstract nach
Population, Intervention, Komparator und Publikationstyp nicht relevante Publikationen
ausgeschlossen. Zudem wurde eine Sprachrestriktion auf deutsche und englische Quellen
vorgenommen. Im zweiten Screening wurden die im ersten Screening eingeschlossenen
Publikationen als Volltexte gesichtet und auf ihre Relevanz und methodische Qualitat gepruft. Dafur
wurden dieselben Kriterien wie im ersten Screening sowie Kriterien zur methodischen Qualitat der
Evidenzquellen verwendet. Basierend darauf, wurden insgesamt 28 Quellen eingeschlossen. Es
erfolgte eine synoptische Darstellung wesentlicher Inhalte der identifizierten Referenzen.

Abteilung Fachberatung Medizin Seite 4
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3 Ergebnisse

3.1 G-BA Beschlusse

G-BA, 2020 [5].

Beschluss des Gemeinsamen Bundesausschusses iiber eine Anderung der Arzneimittel-
Richtlinie (AMRL): Anlage XII — Nutzenbewertung von Arzneimitteln mit neuen Wirkstoffen nach §
35a SGB V Ivacaftor (Uberschreitung 50 Mio. € Grenze: zystische Fibrose,
Kombinationsbehandlung mit Tezacaftor/Ivacaftor bei Patienten ab 12 Jahren (homozygot bzgl.
F508del)). Vom 20. Februar 2020.

Anwendungsgebiet

Anwendungsgebiet (laut Zulassung vom 10. Oktober 2018): Kalydeco-Tabletten werden ferner
angewendet im Rahmen einer Kombinationsbehandlung mit Tezacaftor 100 mg/lvacaftor 150
mg-Tabletten zur Behandlung von Patienten mit zystischer Fibrose ab 12 Jahren, die
homozygot fur die F508del-Mutation sind.

ZweckmalRige Vergleichstherapie

¢ Patienten ab 12 Jahren mit zystischer Fibrose, die homozygot fur die F508del-Mutation sind:
Lumacaftor/lvacaftor

Ausmafl und Wahrscheinlichkeit des Zusatznutzens von lvacaftor in Kombination mit
Tezacaftor/lvacaftor gegentber Lumacaftor/lvacaftor

Ausmall und Wahrscheinlichkeit des Zusatznutzens von Ivacaftor in Kombination mit
Tezacaftor/lvacaftor gegentiber Lumacaftor/lvacaftor:

e Ein Zusatznutzen ist nicht belegt.

G-BA, 2020 [6].

Beschluss des Gemeinsamen Bundesausschusses uiber eine Anderung der Arzneimittel-
Richtlinie (AMRL): Anlage XII — Nutzenbewertung von Arzneimitteln mit neuen Wirkstoffen nach §
35a SGB V Ivacaftor (Uberschreitung 50 Mio. € Grenze: Zystische Fibrose, Patienten ab 6 Jahren
mit G551D-Mutation). Vom 20. Februar 2020.

Anwendungsgebiet

.Kalydeco-Tabletten werden angewendet zur Behandlung von Patienten mit zystischer Fibrose
(CF, Mukoviszidose) ab 6 Jahren mit einem Kérpergewicht von mindestens 25 kg, die eine der
folgenden Gating-Mutationen (Klasse Ill) im CFTR-Gen aufweisen: G551D, G1244E, G1349D,
G178R, G551S, S1251N, S1255P, S549N oder S549R (siehe Abschnitte 4.4 und 5.1)."

Der vorliegende Beschluss bezieht sich ausschlieBlich auf das Anwendungsgebiet der
zystischen Fibrose bei Patienten ab 6 Jahren mit einem Kdrpergewicht von mindestens 25 kg,
bei denen die Gating-Mutation G551D im CFTR-Gen vorliegt.

ZweckmaBige Vergleichstherapie

a) Patienten mit zystischer Fibrose mit einer G511D-Mutation im CFTR-Gen im Alter von 6 bis
11 Jahren:

Abteilung Fachberatung Medizin Seite 5
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e Best-Supportive-Care

Als Best-Supportive-Care (BSC) wird diejenige Therapie verstanden, die eine bestmdgliche,
patientenindividuell optimierte, unterstiitzende Behandlung zur Linderung von Symptomen
und Verbesserung der Lebensqualitat (insbesondere Antibiotika bei pulmonalen Infektionen,
Mukolytika, Pankreasenzyme bei Pankreasinsuffizienz, Physiotherapie (i. S. der Heilmittel-
RL), unter Ausschépfung aller méglicher diatetischer MaRnahmen) gewahrleistet.

b) Patienten mit zystischer Fibrose mit einer G511D-Mutation im CFTR-Gen ab 12 Jahren:
e Best-Supportive-Care

Als Best-Supportive-Care (BSC) wird diejenige Therapie verstanden, die eine bestmagliche,
patientenindividuell optimierte, unterstiitzende Behandlung zur Linderung von Symptomen
und Verbesserung der Lebensqualitat (insbesondere Antibiotika bei pulmonalen Infektionen,
Mukolytika, Pankreasenzyme bei Pankreasinsuffizienz, Physiotherapie (i. S. der Heilmittel-
RL), unter Ausschopfung aller méglicher diatetischer MalRnahmen) gewahrleistet.

Ausmal des Zusatznutzens

a) Patienten mit zystischer Fibrose mit einer G511D-Mutation im CFTR-Gen im Alter von 6 bis
11 Jahren:

¢ Anhaltspunkt fur einen nicht quantifizierbaren Zusatznutzen

b) Patienten mit zystischer Fibrose mit einer G511D-Mutation im CFTR-Gen ab 12 Jahren:
¢ Anhaltspunkt fir einen betrachtlichen Zusatznutzen

G-BA, 2020 [7].

Beschluss des Gemeinsamen Bundesausschusses uiber eine Anderung der Arzneimittel-
Richtlinie (AMRL): Anlage XII — Nutzenbewertung von Arzneimitteln mit neuen Wirkstoffen nach §
35a SGB V Ivacaftor (Uberschreitung 50 Mio. € Grenze: Zystische Fibrose, Patienten ab 6
Jahren, diverse Gating-Mutationen). Vom 20. Februar 2020.

Anwendungsgebiet

.Kalydeco-Tabletten werden angewendet zur Behandlung von Patienten mit zystischer Fibrose
(CF, Mukoviszidose) ab 6 Jahren mit einem Kérpergewicht von mindestens 25 kg, die eine der
folgenden Gating-Mutationen (Klasse Ill) im CFTR-Gen aufweisen: G551D, G1244E, G1349D,
G178R, G551S, S1251N, S1255P, S549N oder S549R (siehe Abschnitte 4.4 und 5.1)."

Der vorliegende Beschluss bezieht sich ausschlieBlich auf das Anwendungsgebiet der
zystischen Fibrose bei Patienten ab 6 Jahren mit einem Kdrpergewicht von mindestens 25 kg,
bei denen eine der folgenden Gating-Mutationen im CFTR-Gen vorliegt: G1244E, G1349D,
G178R, G551S, S1251N, S1255P, S549N oder S549R (nicht G551D-Mutation).

Zweckmalige Vergleichstherapie

Patienten mit zystischer Fibrose ab 6 Jahren, die eine der folgenden Gating-Mutationen (Klasse
1) im CFTR-Gen aufweisen: G1244E, G1349D, G178R, G551S, S1251N, S1255P, S549N oder
S549R:

e Best-Supportive-Care

Abteilung Fachberatung Medizin Seite 6
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Als Best-Supportive-Care (BSC) wird diejenige Therapie verstanden, die eine bestmdgliche,
patientenindividuell optimierte, unterstiitzende Behandlung zur Linderung von Symptomen
und Verbesserung der Lebensqualitat (insbesondere Antibiotika bei pulmonalen Infektionen,
Mukolytika, Pankreasenzyme bei Pankreasinsuffizienz, Physiotherapie (i. S. der Heilmittel-
RL), unter Ausschépfung aller méglicher diatetischer MaRnahmen) gewahrleistet.

Ausmall und Wahrscheinlichkeit des Zusatznutzens von Ivacaftor gegeniiber Best-
Supportive-Care

Anhaltspunkt fiir einen nicht quantifizierbaren Zusatznutzen.

G-BA, 2020 [1].

Beschluss des Gemeinsamen Bundesausschusses uiber eine Anderung der Arzneimittel-
Richtlinie (AM-RL): Anlage Xll — Nutzenbewertung von Arzneimitteln mit neuen Wirkstoffen nach
§ 35a SGB V Ivacaftor (Neubewertung eines Orphan-Drugs nach Uberschreitung der 50 Mio.
Euro Grenze: Patienten mit CF ab 18 Jahren, R117H-Mutation). Vom 20. Februar 2020.

Anwendungsgebiet

Kalydeco wird angewendet zur Behandlung von Patienten mit zystischer Fibrose (CF) ab 18
Jahren, bei denen eine R117H-Mutation im CFTR-Gen vorliegt (siehe Abschnitt 4.4 und 5.1).

ZweckmalRige Vergleichstherapie

Patienten mit zystischer Fibrose ab 18 Jahren, bei denen eine R117H-Mutation im CFTR- Gen
vorliegt ZweckmaRige Vergleichstherapie:

e Best-Supportive-Care

Als Best-Supportive-Care (BSC) wird diejenige Therapie verstanden, die eine bestmdgliche,
patientenindividuell optimierte, unterstiitzende Behandlung zur Linderung von Symptomen
und Verbesserung der Lebensqualitat (insbesondere Antibiotika bei pulmonalen Infektionen,
Mukolytika, Pankreasenzyme bei Pankreasinsuffizienz, Physiotherapie (i.S. der
HeilmittelRL), unter Ausschopfung aller moglicher digtetischer MaRnhahmen) gewdhrleistet.

Ausmall und Wahrscheinlichkeit des Zusatznutzens von Ivacaftor gegeniiber Best
Supportive-Care

Anhaltspunkt fiir einen geringen Zusatznutzen.

G-BA, 2020 [8].

Beschluss des Gemeinsamen Bundesausschusses uiber eine Anderung der Arzneimittel-
Richtlinie (AMRL): Anlage XII — Nutzenbewertung von Arzneimitteln mit neuen Wirkstoffen nach §
35a SGB V Ivacaftor (Uberschreitung 50 Mio. € Grenze: Zystische Fibrose, Patienten von 2-5
Jahren). Vom 20. Februar 2020.

Anwendungsgebiet

Ivacaftor wird angewendet zur Behandlung von Kindern mit zystischer Fibrose (CF,
Mukoviszidose) ab 12 Monaten mit einem Koérpergewicht zwischen 7 kg und weniger als 25 kg,
die eine der folgenden Gating-Mutationen (Klasse 1ll) im CFTRGen aufweisen: G551D,
G1244E, G1349D, G178R, G551S, S1251N, S1255P, S549N oder S549R.

Abteilung Fachberatung Medizin Seite 7
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Der vorliegende Beschluss bezieht sich ausschlie3lich auf das Anwendungsgebiet Kinder mit
zystischer Fibrose im Alter von 2 bis 5 Jahren, die eine der folgenden Gating-Mutationen (Klasse
1) im CFTR-Gen aufweisen: G551D, G1244E, G1349D, G178R, G551S, S1251N, S1255P,
S549N oder S549R

ZweckmalRige Vergleichstherapie

Kinder mit zystischer Fibrose im Alter von 2 bis 5 Jahren, die eine der folgenden
GatingMutationen (Klasse Ill) im CFTR-Gen aufweisen: G551D, G1244E, G1349D, G178R,
G551S, S1251N, S1255P, S549N oder S549R:

e Best-Supportive-Care

Als Best-Supportive-Care (BSC) wird diejenige Therapie verstanden, die eine bestmdgliche,
patientenindividuell optimierte, unterstiitzende Behandlung zur Linderung von Symptomen und
Verbesserung der Lebensqualitat (insbesondere Antibiotika bei pulmonalen Infektionen,
Mukolytika, Pankreasenzyme bei Pankreasinsuffizienz, Physiotherapie (i. S. der HeilmittelRL),
unter Ausschopfung aller moglicher diatetischer Mal3nahmen) gewéhrleistet.

Ausmall und Wahrscheinlichkeit des Zusatznutzens von Ivacaftor gegentber der
zweckmaRigen Vergleichstherapie

Anhaltspunkt fiir einen nicht quantifizierbaren Zusatznutzen.

G-BA, 2020 [3].
Beschluss des Gemeinsamen Bundesausschusses iiber eine Anderung der Arzneimittel-
Richtlinie (AMRL): Anlage XII — Nutzenbewertung von Arzneimitteln mit neuen Wirkstoffen nach §

35a SGB V lvacaftor (neues Anwendungsgebiet: Zystische Fibrose, Patienten 12 - < 24 Monate).
Vom 20. Februar 2020.

Anwendungsgebiet

Ivacaftor wird angewendet zur Behandlung von Kindern mit zystischer Fibrose (CF,
Mukoviszidose) ab 12 Monaten mit einem Koérpergewicht zwischen 7 kg und weniger als 25 kg,
die eine der folgenden Gating-Mutationen (Klasse 1) im CFTR-Gen aufweisen: G551D,
G1244E, G1349D, G178R, G551S, S1251N, S1255P, S549N oder S549R.

Der vorliegende Beschluss bezieht sich ausschlielich auf das neu zugelassene
Anwendungsgebiet vom 30. November 2019, d.h. auf Kinder mit zystischer Fibrose im Alter von
12 bis < 24 Monaten, die eine der folgenden Gating-Mutationen (Klasse Ill) im CFTRGen
aufweisen: G551D, G1244E, G1349D, G178R, G5515, S1251N, S1255P, S549N oder S549R.

ZweckmaRige Vergleichstherapie

Kinder mit zystischer Fibrose im Alter von 12 bis < 24 Monaten, die eine der folgenden Gating-
Mutationen (Klasse lll) im CFTR-Gen aufweisen: G551D, G1244E, G1349D, G178R, G5515,
S1251N, S1255P, S549N oder S549R:

e Best-Supportive-Care

Als Best-Supportive-Care (BSC) wird diejenige Therapie verstanden, die eine bestmdgliche,
patientenindividuell optimierte, unterstitzende Behandlung zur Linderung von Symptomen und
Verbesserung der Lebensqualitdt (insbesondere Antibiotika bei pulmonalen Infektionen,
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Mukolytika, Pankreasenzyme bei Pankreasinsuffizienz, Physiotherapie (i. S. der HeilmittelRL),
unter Ausschopfung aller moglicher diatetischer Mafinahmen) gewahrleistet.

Ausmall und Wahrscheinlichkeit des Zusatznutzens von lIvacaftor gegeniber Best
Supportive-Care

Anhaltspunkt fiir einen nicht quantifizierbaren Zusatznutzen

G-BA, 2020 [2].

Beschluss des Gemeinsamen Bundesausschusses iiber eine Anderung der Arzneimittel-
Richtlinie (AM-RL): Anlage Xll — Beschlisse Uber die Nutzenbewertung von Arzneimitteln mit
neuen Wirkstoffen nach § 35a SGB V: Ivacaftor (Neues Anwendungsgebiet: Zystische Fibrose, 6
bis < 12 Monate), Vom 4. Juni 2020

Anwendungsgebiet

Kalydeco-Granulat wird angewendet zur Behandlung von Sauglingen ab 6 Monaten,
Kleinkindern und Kindern mit einem Kdrpergewicht zwischen 5 kg und weniger als 25 kg mit
zystischer Fibrose (CF, Mukoviszidose), die eine der folgenden Gating-Mutationen (Klasse 111)
im CFTR-Gen aufweisen: G551D, G1244E, G1349D, G178R, G551S, S1251N, S1255P, S549N
oder S549R.

ZweckmalRige Vergleichstherapie
e Best-Supportive-Care

Als Best-Supportive-Care (BSC) wird diejenige Therapie verstanden, die eine bestmdgliche,
patientenindividuell optimierte, unterstiitzende Behandlung zur Linderung von Symptomen und
Verbesserung der Lebensqualitat (insbesondere Antibiotika bei pulmonalen Infektionen,
Mukolytika, Pankreasenzyme bei Pankreasinsuffizienz, Physiotherapie (i. S. der HeilmittelRL),
unter Ausschopfung aller mdglicher diatetischer Malinahmen) gewahrleistet.

Ausmall und Wahrscheinlichkeit des Zusatznutzens von Ivacaftor gegeniber
BestSupportive-Care

Anhaltspunkt fiir einen nicht quantifizierbaren Zusatznutzen

G-BA, 2020 [4].

Beschluss des Gemeinsamen Bundesausschusses iiber eine Anderung der Arzneimittel-
Richtlinie (AMRL): Anlage XII — Nutzenbewertung von Arzneimitteln mit neuen Wirkstoffen nach §
35a SGB V Ivacaftor (Uberschreitung 50 Mio. € Grenze: zystische Fibrose,
Kombinationsbehandlung mit Tezacaftor/Ivacaftor bei Patienten ab 12 Jahren (heterozygot bzgl.
F508del)). Vom 20. Februar 2020.

Anwendungsgebiet

Kalydeco-Tabletten werden ferner angewendet im Rahmen einer Kombinationsbehandlung mit
Tezacaftor 100 mg/lvacaftor 150 mg-Tabletten zur Behandlung von Patienten mit zystischer
Fibrose ab 12 Jahren, die heterozygot fir die F508del-Mutation sind und eine der folgenden
Mutationen im CFTR-Gen aufweisen: P67L, R117C, L206W, R352Q, A455E, D579G,
711+3A—G, S945L, S977F, R1070W, D1152H, 2789+5G—A, 3272-26A—G und
3849+10kbC—T.
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ZweckmaRige Vergleichstherapie

Patienten ab 12 Jahren mit zystischer Fibrose, die heterozygot fir die F508del-Mutation sind
und eine der folgenden Mutationen im CFTR-Gen aufweisen: P67L, R117C, L206W, R352Q,
A455E, D579G, 711+3A—G, S945L, S977F, R1070W, D1152H, 2789+5G—A, 3272-26A—G
und 3849+10kbC—T.

e Best-Supportive-Care

Als Best-Supportive-Care (BSC) wird diejenige Therapie verstanden, die eine bestmdgliche,
patientenindividuell optimierte, unterstiitzende Behandlung zur Linderung von Symptomen
und Verbesserung der Lebensqualitat (insbesondere Antibiotika bei pulmonalen Infektionen,
Mukolytika, Pankreasenzyme bei Pankreasinsuffizienz, Physiotherapie (i. S. der Heilmittel-
RL), unter Ausschépfung aller méglicher diatetischer MaRnahmen) gewahrleistet.

Ausmafl und Wahrscheinlichkeit des Zusatznutzens von lvacaftor in Kombination mit
Tezacaftor/lvacaftor gegentiber Best-Supportive-Care

Ein Zusatznutzen ist nicht belegt.

G-BA, 2019 [14].

Beschluss des Gemeinsamen Bundesausschusses uiber eine Anderung der Arzneimittel-
Richtlinie (AM-RL): Anlage Xll — Beschlisse Uber die Nutzenbewertung von Arzneimitteln mit
neuen Wirkstoffen nach § 35a SGB V Lumacaftor/lvacaftor (neues Anwendungsgebiet: zystische
Fibrose, Patienten 2-5 Jahre), Vom 15. August 2019.

Anwendungsgebiet

Orkambi® Granulat ist angezeigt zur Behandlung der zystischen Fibrose (CF, Mukoviszidose)
bei Kindern ab 2 Jahren, die homozygot fir die F508del-Mutation im CFTR-Gen sind.

Hinweis: Der vorliegende Beschluss bezieht sich ausschlieBlich auf das neu zugelassene
Anwendungsgebiet vom 15. Januar 2019, d.h. auf Kinder von 2 bis 5 Jahren mit zystischer
Fibrose, die homozygot flr die F508del-Mutation im CFTR-Gen sind.

Zweckmalige Vergleichstherapie

Patienten im Alter von 2 bis 5 Jahren mit zystischer Fibrose, die homozygot fur die F508del-
Mutation sind:

e Best-Supportive-Care.

Als Best-Supportive-Care (BSC) wird diejenige Therapie verstanden, die eine bestmdgliche,
patientenindividuell optimierte, unterstiitzende Behandlung zur Linderung von Symptomen und
Verbesserung der Lebensqualitat (insbesondere Antibiotika bei pulmonalen Infektionen,
Mukolytika, Pankreasenzyme bei Pankreasinsuffizienz, Physiotherapie (i. S. der Heilmittel-RL),
unter Ausschopfung aller moglicher diatetischer MaRnahmen) gewahrleistet.

Ausmal und Wahrscheinlichkeit des Zusatznutzens von Lumacaftor/lvacaftor gegeniiber
Best-Supportive-Care

Ausmalfd und Wahrscheinlichkeit des Zusatznutzens von Lumacaftor/lvacaftor gegeniiber Best-
Supportive-Care:

¢ Anhaltspunkt fir einen nicht quantifizierbaren Zusatznutzen.
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G-BA, 2019 [15].
Richtlinie Gber die Verordnung von Arzneimitteln in der vertragsarztlichen Versorgung (AM-RL);

Anlage XllI: (Friihe) Nutzenbewertung nach § 35a SGB V; Geltende Fassung zum Beschluss vom
16. Mai 2019 - Tezacaftor/lvacaftor.

Anwendungsgebiet

Symkevi® wird angewendet als Kombinationsbehandlung mit Ivacaftor 150 mg Tabletten zur
Behandlung der zystischen Fibrose (CF) bei Patienten ab 12 Jahren, die homozygot fir die
F508del-Mutation sind oder heterozygot fir die F508del-Mutation und eine der folgenden
Mutationen im CFTR-Gen (Cystic Fibrosis Transmembrane Conductance Regulator) aufweisen:
P67L,R117C, L206W, R352Q, A455E, D579G, 711+3A—G, S945L, S977F, R1070W, D1152H,
2789+5G—A, 3272-26A—G und 3849+10kbC—T.

ZweckmaRige Vergleichstherapie

Tezacaftor/lvacaftor ist zugelassen als Arzneimittel zur Behandlung eines seltenen Leidens
nach der Verordnung (EG) Nr. 141/2000 des Europaischen Parlaments und des Rates vom 16.
Dezember 1999 Uber Arzneimittel fur seltene Leiden. Gemal 8§ 35a Absatz 1 Satz 11 1. Halbs.
SGB V gilt der medizinische Zusatznutzen durch die Zulassung als belegt.

Der Gemeinsame Bundesausschuss (G-BA) bestimmt gemal 5. Kapitel § 12 Absatz 1 Nummer
1 Satz 2 der Verfahrensordnung des G-BA (VerfO) das Ausmal’ des Zusatznutzens fur die
Anzahl der Patienten und Patientengruppen, fir die ein therapeutisch bedeutsamer
Zusatznutzen besteht. Diese Quantifizierung des Zusatznutzens erfolgt am Maf3stab der im 5.
Kapitel 8 5 Absatz 7 Nummer 1 bis 4 VerfO festgelegten Kriterien.

Ausmalfl des Zusatznutzens
a) Patienten ab 12 Jahren mit zystischer Fibrose, die homozygot fur die F508del-Mutation sind.
e Ausmald des Zusatznutzens: betrachtlicher Zusatznutzen

b) Patienten ab 12 Jahren mit zystischer Fibrose, die heterozygot fir die F508del-Mutation sind
und eine der folgenden Mutationen im CFTR-Gen aufweisen: P67L, R117C, L206W, R352Q,
A455E, D579G, 711+3A—G, S945L, S977F, R1070W, D1152H, 2789+5G—A, 3272-26A—G
und 3849+10kbC—T.

¢ Ausmal des Zusatznutzens: geringer Zusatznutzen

G-BA, 2018 [12].

Richtlinie Gber die Verordnung von Arzneimitteln in der vertragsarztlichen Versorgung (AM-RL);
Anlage XllI: (Frihe) Nutzenbewertung nach § 35a SGB V; Geltende Fassung zum Beschluss vom
02. August 2018 - Lumacaftor/lvacaftor (neues Anwendungsgebiet: zystische Fibrose, Patienten
ab 6 Jahren).

Anwendungsgebiet

Orkambi ist angezeigt zur Behandlung der zystischen Fibrose (CF, Mukoviszidose) bei
Patienten ab 6 Jahren, die homozygot fur die F508del-Mutation im CFTR-Gen sind.
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ZweckmaRige Vergleichstherapie

Bestmdogliche symptomatische Therapie (BST) (insbesondere Antibiotika bei pulmonalen
Infektionen, Mukolytika, Pankreasenzyme bei Pankreasinsuffizienz, Physiotherapie (i. S. der
Heilmittel-RL)), unter Ausschopfung aller moglicher digtetischer Malinahmen.

Ausmall und Wahrscheinlichkeit des Zusatznutzens gegentber Bestmoglicher
symptomatischer Therapie

Anhaltspunkt fiir einen nicht-quantifizierbaren Zusatznutzen

G-BA, 2016 [13].

Richtlinie Gber die Verordnung von Arzneimitteln in der vertragsarztlichen Versorgung (AM-RL);
Anlage XllI: (Friihe) Nutzenbewertung nach § 35a SGB V; Geltende Fassung zum Beschluss vom
02. Juni 2016 - Lumacaftor/lvacaftor

Anwendungsgebiet
Orkambi ist angezeigt zur Behandlung der zystischen Fibrose (CF, Mukoviszidose) bei
Patienten ab 12 Jahren, die homozygot fur die F508del-Mutation im CFTR-Gen sind

Vergleichstherapie
Best supportive care (BSC)

Ausmald und Wahrscheinlichkeit des Zusatznutzens gegentiber BSC
Hinweis fur einen betréachtlichen Zusatznutzen

G-BA, 2018 [9].

Richtlinie des Gemeinsamen Bundesausschusses Richtlinie Uber die Verordnung von Heilmitteln
in der vertragsarztlichen Versorgung (Heilmittel-Richtlinie/HeilM-RL): zuletzt ge&dndert am 17.
September 2020, veroffentlicht im Bundesanzeiger BAnz AT 30.09.2020 B2, in Kraft getreten am
1. Oktober 2020.

D. MaRnahmen der Physikalischen Therapie

3. Krankengymnastik

c. Krankengymnastik zur Behandlung von schweren Erkrankungen der Atmungsorgane bei
Mukoviszidose oder bei Lungenerkrankungen, die der Mukoviszidose vergleichbare pulmonale
Schadigungen aufweisen (KG-Muko).

KG-Mukoviszidose umfasst neben Techniken der Allgemeinen Krankengymnastik (KG bzw.
KG-Atemtherapie) auch eine Bewegungs- und Verhaltensschulung, insbesondere zur
Verbesserung der Atemfunktion und zur Sekretlosung. Die KG Mukoviszidose (KG-Muko) wird
ausschlie3lich als Einzeltherapie verordnet.
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H. Erndhrungstherapie

§ 42 Grundlagen

(1) Ern&hrungstherapie im Sinne dieser Richtlinie ist ein verordnungsfahiges Heilmittel, das sich
auf die ernahrungstherapeutische Behandlung seltener angeborener
Stoffwechselerkrankungen oder Mukoviszidose (Cystische Fibrose — CF) richtet, wenn sie als
medizinische MalRhahme (gegebenenfalls in Kombination mit anderen Mal3hahmen) zwingend
erforderlich ist, da ansonsten schwere geistige oder korperliche Beeintrachtigungen oder Tod
drohen. Die Erndhrungstherapie nach Satz 1 ist Teil des arztlichen Behandlungsplans und
umfasst insbesondere die Beratung zur Auswahl und Zubereitung nattrlicher Nahrungsmittel
und zu krankheitsspezifischen Diaten sowie die Erstellung und Erganzung eines
Ernéhrungsplans.

(2) Ernahrungstherapie richtet sich an die Patientin oder den Patienten oder die relevanten
Bezugspersonen. 2Frequenz und Dauer der Erndhrungstherapie erfolgen symptomorientiert
und mussen individuell an den sich eventuell rasch &ndernden Krankheitszustand und die
Stoffwechselsituation der Patientin oder des Patienten angepasst werden. 3Den besonderen
Bedirfnissen von Kindern, Jugendlichen und Schwangeren mit seltenen angeborenen
Stoffwechselerkrankungen sowie Mukoviszidose muss Rechnung getragen werden.
4Erndhrungstherapie wird in der Regel als Einzeltherapie verordnet, ist aber auch als
Gruppentherapie mdglich. 5Eine Ernahrungstherapie wird in Einheiten von 30 Minuten
verordnet. Sofern therapeutisch notwendig, kénnen auch mehrere Einheiten pro Tag erbracht
werden.

G

R
in

-BA, 2018 [10].

ichtlinie des Gemeinsamen Bundesausschusses Richtlinie Gber die Verordnung von Heilmitteln
der vertragsarztlichen Versorgung (Heilmittel-Richtlinie/HeilM-RL): zuletzt gedndert am 17.

September 2020, veroffentlicht im Bundesanzeiger BAnz AT 30.09.2020 B2, in Kraft getreten am

1. Oktober 2020; zweiter Teil Zuordnung der Heilmittel zu Indikationen.
3 Erkrankungen der inneren Organe
Indikation Heilmittelverordnung im Regelfall
Ziel der A. vorrangige Heilmittel Yerordnungsmengen je
Diagnosengruppe Leitsymptomatik: B. optionale Heilmittel Diagnose
Funktionelle/strukturelle Scha- Physikalischen Therapie C. ergénzende Hellmitiel | eeeeeeceee——.— —
digung D. standardisierte Heilmittelkom- weitere Hinweise
binationen
AT3 a

Stérungen der Atmung Atemnot, auch anfallsweise auf-

tretend, gof. auch Auswurt

« mit prognostisch langer-
dauerndem Behandiungs-
bedarf bei schwerwiegen-

Erlemen einer physiologischen
Afmung, Verbesserung der Tho-
raxbeweglichkeit einschl. der
Atemhilfsmuskulatur, der Expek-
foration und Hustentechnik

A, KG-Muko/KG-Atemtherapie

C. KMTAVErmetherapie (insbeson-
dere heife Rolle Ainkaiation

den Bronchialerkrankun- (b

Mukoviszidose vergleichbare
pulmonale Schadigungen auk-
WeisEn

starungen

latur

gen Ausweurt Sekretiockerung, Sekretverfilissi- | A. Inhaladon
gung, Entzindungshemmung
Z.B. bei
- Mukoviszidose| ¢
- Lungenerkrankungen, die der | Husten, obstruktive Ventilations- | Spasmalyse der Bronchialmusku- [ A, BGM

C. inhalationsvarmetherapie

Erst-vO:

. his zu 10¢A 0O
Folge-¥O:

. bis Zu 10xA0

Gesamtverordnungsmenge
des Regelfalls:
e hiszu 50 Einheiten

Frequenzempfehlung:
. mind. 1% wichentlich

Ziel:
Erlernen eines Eigenibungspro-
grammes
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2 Mukoviszidose
Indikation Heilmittelverordnung im Regelfall
Verordnungsmengen
Diagnosengruppe Funktionelle/strukturelle Ziel der Heilmittel Jje Diagnose
Schadigung Emahrungstherapie e
weitere Hinweise
CF : Erhalt des Normalgewichts Erndhrungstherapie Erst-VO und Folge-VO:
i : | kompensierter normaler
Mukoviszidose (Cystische Fibrose) Emaphrungszustand - Vermeidung eines Gewichts- *  je nach Bedarf fur maxi-
. e verlustes mal 12 Wochen
edeihstorung oder Ge- -
wichtsveriust Stabilisierung des Emah
rungszustandes Frequenzempfehlung:
drohende Gedeihstdrung . nach Bedarf

oder drohender Gewichts-

verlust In der Emahrungstherapie

Gedeihstorung oder Ge- sind keine behandiungsfreien
wichtsverlust im Zusam- Intervalle gemap § 7 Absatz 5
menhang mit sonstigen Satz 1 der Richtlinie zu be-
Organmanifestationen/ - ricksichtigen.

Komplikationen
+ Pankreas
+ Leber und Gallenwege

+  Organtransplantation

G-BA, 2019 [11].

Richtlinie des Gemeinsamen Bundesausschusses Uber die ambulante spezialfacharztliche
Versorgung nach § 116b SGB V; zuletzt gedndert am 20. Marz 2020, veroffentlicht im
Bundesanzeiger (BAnz AT 23.07.2020 B1), in Kraft getreten am 24. Juli 2020

2 Behandlungsumfang (jeweils in alphabetischer Reihenfolge)
Zur Diagnostik und Behandlung werden im Allgemeinen folgende Leistungen erbracht:

Diagnostik
- Allergiediagnostik (z. B. Intracutantest)

- Allgemeine Herzfunktionsdiagnostik (z. B. EKG) und spezielle Herzfunktionsdiagnostik (z. B.
Echokardiographie, Belastungs-EKG)

— Anamnese

- Bildgebende Diagnostik (z. B. Sonographie, Rontgenuntersuchung, CT, MRT,
Osteodensitometrie)

- Endoskopie des Gastrointestinaltraktes (z. B. ERCP), des Respirationstraktes (z. B.
Bronchoskopie, bronchoalveolére Lavage) und der Nasennebenhdohlen

- Makroskopische und mikroskopische Untersuchung bei einer Patientin und bei einem
Patienten entnommenen Materials

- Histologische und zytologische Untersuchungen von Geweben und Sekreten
- HNO-arztliche Funktionsuntersuchung (z. B. Audiometrie)

- Humangenetische Untersuchungen

- Kérperliche Untersuchung

- Laboruntersuchungen (z. B. Sputumuntersuchung auf Erreger und Resistenz)
- Pulmonale Funktionsdiagnostik
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— Schweil3test
— Tuberkulintest

Behandlung
- Ausstellen, z. B. von Bescheinigungen, Antragen, Berichten

- Behandlungsplanung, -durchftihrung und -kontrolle
- Behandlung in Notfallsituationen

- Behandlung von Therapienebenwirkungen, Komplikationen und akuten unerwiinschten
Behandlungsfolgen

- Einleitung der Rehabilitation

- Medikamentdse Therapien inklusive Inhalations- und Infusionstherapie
- Perkutane endoskopische Gastrostomie (PEG)

- Physikalische Therapie

- Psychotherapeutische Beratung und Betreuung

- Therapeutische Punktionen und Drainagen

Beratung
- zu Diagnostik und Behandlung

- zu Erndhrung

- zu Hilfsmitteln inklusive Anleitung zum Gebrauch

- zu humangenetischen Fragestellungen

- zu Medikamentengabe und Nebenwirkungen

- zu psychosozialen Beratungs- und Betreuungsangeboten
- zu Rehabilitationsangeboten

- zu Sexualitat und Familienplanung

- zu sozialen Beratungsangeboten

- zu vorhandenen Selbsthilfeangeboten

- zu Verhalten in Notfallsituationen; die Information kann z. B. mittels eines Notfallausweises
erfolgen

— zur Pravention von Infektionen und zur Besiedlung mit pathogenen Keimen (z. B. PSAE,
MRSA, Cepacia-Komplex; Aspergillen)
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3.2 Cochrane Reviews

Nevitt SJ et al., 2020 [22].
Inhaled mannitol for cystic fibrosis (Update der Version 2018)

Fragestellung

To assess whether inhaled dry powder mannitol is well tolerated, whether it improves the quality
of life and respiratory function in people with cystic fibrosis and which adverse events are
associated with the treatment

Methodik

Population:
e Adults and children with CF

Intervention:
¢ orally inhaled dry powder mannitol (either alone or with another agent)

Komparator:

e active inhaled comparators (for example, hypertonic saline or dornase alfa) or with no
treatment

Endpunkte:
e primare EP:
0 Health-related quality of life
o0 Lung function
= forced expiratory volume in one second (FEV1)
= forced vital capacity (FVC)
= forced expiratory flow between 25% and 75% expired volume (FEF25-75)
0 Adverse events relating to treatment
e Sekundare EP:
Pulmonary exacerbations
Time off school or work
Need for additional non-routine antibiotics
Hospitalisations
Assessment of symptoms
Sputum microbiology

O O O 0o o 0O o

Burden of treatment

Recherche/Suchzeitraum:

¢ Relevant trials were identified from the Group’s Cystic Fibrosis Trials Register (compiled from
electronic searches of the Cochrane Central Register of Controlled Trials (CENTRAL)
(updated each new issue of the Cochrane Library), weekly searches of MEDLINE, a search
of Embase to 1995, prospective handsearching of two journals - Pediatric Pulmonology and
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the Journal of Cystic Fibrosis, and abstract books of major conferences), trials databases
Clinicaltrials.gov and the WHO International Clinical Trials Registry Platform

¢ Date of the most recent search of the Group’s register: 12 December 2019.
o Date of most recent search of trial databases: 19 December 2019.

Qualitatsbewertung der Studien:

e Cochrane Risk of bias tool

Ergebnisse

Anzahl eingeschlossener Studien:
e 6 RCTs

Charakteristika der Population:
e Alter: 6-56 Jahre

Qualitat der Studien:

Random sequence generation (selection bias) [N |

Allocation concealment (selection bias) [ |

Blinding (performance bias and detection bias): Participants [[IRDDEEY B
Blinding (performance bias and detection bias): Clinicians [N B
Blinding (performance bias and detection bias): Outcome assessors [N BB
Incomplete outcome data (attrition bias): All outcomes [N

Selective reporting (reporting bias) [N |

Other bias NN

f f 1 f i

0% 25% 50% 75%  100%

| B Low risk of bias [ ] Unclear risk of bias Il High risk of bias |

The main issues influencing the quality of the evidence within this review were that all six studies
included in the review were sponsored by the manufacturer of mannitol (Pharmaxis) and the
manufacturer participated in the study design, data collection, data analysis, data interpretation
and writing of the reports for five of the studies; some study authors declared financial interests.

Studienergebnisse:

Mannitol compared with control (sub-therapeutic mannitol) - parallel studies of individuals with
cystic fibrosis (2 studies, n= 600)

Abteilung Fachberatung Medizin Seite 17



Gemeinsamer

Bundesausschuss
400 mg inhaled mannitol compared with 50 mg inhaled mannitol for CF
Patient or population: adults, children and young people with CF
Settings: outpatients
Intervention: 400 mg inhaled mannitol
Comparison: 50 mg (sub-therapeutic) inhaled mannitol
Outcomes Illustrative comparative risks* (95% CI) Relative  No of Qual- Comments
effect partici- ity of
Assumed risk Corresponding risk (95% Cl})  pants the evi-
(stud- dence
50 mg inhaled mannitol 400 mg inhaled mannitol ies) (GRADE)
HRQol - all domains (change There were no consistent statistically significant differences between NA 324-507 ©®e0
from baseline) treatment groups in changes from baseline for any domains of the CFQ-R partic- lowl:2
at any of the time points for which data were available. ipants
Scale: age-appropriate versions (variable
of the CFQ-R questionnaire by do-
Follow-up: up to 6 months mains)
2 studies
Lung function: FEV; mL The mean change from baselinein ~ The mean change from baseline NA 600par- &880 Data provided by man-
(change from baseline) FEV; mL ranged across the 50 mg in FEVy mL in the 400 mg mannitol ticipants  moder- nitol manufactur-
mannitol groups from 26.0 to 32.5.  groups was on average 86.5 higher . atel er Pharmaxis were
Follow-up: up to 6 months, re- (95% CI 45.2 to 127.9 higher). 2studies analysed via a MMRM
peated measures analysis.
Lung function: FEV; % pre- The mean change from baseline The mean change from baseline NA GO0 par-  ©E®9 Data provided by man-
dicted (change from baseline)  in FEV) % predicted ranged across  in FEV; % predicted in the 400 mg ticipants  moder- nitol manufactur-
the 50 mg mannitol groups from mannitol groups was on average . atel er Pharmaxis were
Follow-up:up to 6 months, re- 067 to 1.63. 3.89 higher (95% CI 1.69 t0 6.08 2studies analysed via a MMRM
peated measures higher). analysis.
Lung function: FVC mL The mean change from baselinein ~ The mean change from baseline NA 600 par- &880 Data provided by man-
(change from baseline) FVC mL ranged across the 50 mg in FVC mL in the 400 mg mannitol ticipants moder-  nitol manufactur-
mannitolgroups from 15.9 to 47.5.  groups was on average 102.2 high- _ atel er Pharmaxis were
er (95% Cl 48.4 to 155.9 higher). 2 studies
Follow-up: up to 6 months, re- analysed via a MMRM
peated measures analysis.
Lung function: FEF35.75 mL/s The mean change from baselinein ~ The mean change from baseline NA 600 par- &880 Data provided by man-
(change from baseline) FEFz5.75 mL/s ranged acrossthe 50  in FEFz5.75 mL/s in the 400 mg ticipants  moder- nitol manufactur-
mg mannitol groups from 10.87 to mannitol groups was on average . atel er Pharmaxis were
Follow-up: up to 6 months, re- 46.7. 42,67 higher (95% CI -28.07 lower 2studies analysed via a MMRM
peated measures to 113.42 higher). analysis.
Adverse events relating to The most commonly adverse The most commonly adverse See 600 par-  &®®9 We found no statisti-
treatment events reported were cough and events reported were cough and com- ticipants  moder- cally significant differ-
. haemoptysis (in 5% and 2% of par-  haemoptysis (in 10% and 5% of ment . atel ences in rates of ad-
Scale: mild, moderate, severe ticipants respectively). participants respectively). 2studies verse events related to

and total treatment (of all sever-

ities) between treat-

Follow-up: up to 6 months ment groups.

*For lung function outcomes, the basis for the assumed risk is the range of mean values in the control group and the corresponding risk (and its 95% confidence interval)
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).

For Health related Quality of Life and Adverse events, the basis of the assumed risk and the corresponding risk is described in the comments

CF: cystic fibrosis;CFQ-R: Cystic Fibrosis Questionnaire-Revised version, ClI: confidence interval; FEF35_75: mid-expiratory flow; FEVy: forced expiratory volume at one sec-
ond; FVC: forced vital capacity; HRQoL: health-related quality of life; MMRM: mixed model repeated measures; NA: not applicable.

GRADE Working Group grades of evidence

High quality: further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: further research is likely to have an impertant impact on our confidence in the estimate of effect and may change the estimate.
Low quality: further research is very likely to have an important impact en our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: we are very uncertain about the estimate.

1. Evidence downgraded due to indirectness: the participant population included only those with CF who passed the tolerance test and not all potential participants with CF.
2. Evidence downgraded due to indirectness: the CFQ-R tool used in the studies was not designed to assess mucolytics. Also, pooling of the age-appropriate tools may not be
valid so results should be interpreted with caution.

¢ Pulmonary exacerbations: statistically significant benefit with 400 mg mannitol compared to
50mg mannitol, pooled RR 0.71 (95% CI 0.51 to 0.98, P = 0.04), but the Cls are wide due to
the low numbers of events, which shows that the average effect of 400 mg mannitol may
reduce the exacerbation risk by as much as 49% or by as little as only 2%
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Mannitol versus control (non-respirable mannitol) - cross-over studies of individuals with cystic
fibrosis (2 studies, n=134)

¢ HRQoL: no significant differences between mannitol and control for the respiratory, health,
physical and vitality domains (very low-quality evidence).

e Pulmonary exacerbations: 1 study: less frequently in the 400 mg mannitol group (11.5%)
compared to the control arm (16.1%)

e The most commonly reported adverse events in both groups in the two studies were cough,
haemoptysis, headache, nasopharyngitis and lung infections. Frequencies of adverse events
according to severity and association to treatment only were reported, a statistical
comparison was not made in either study (low-quality evidence).

Mannitol versus dornase alfa - cross-over study of individuals with cystic fibrosis (1 study, n=28)

Summary of findings 4. Summary of findings - Inhaled mannitol compared with dornase alfa for cystic fibrosis

Inhaled manniteol compared with dornase alfa for CF

Patient or population: children and young people with CF
Settings: outpatients
Intervention: inhaled mannitol

Comparison: dornase alfa

Outcomes Illustrative comparative risks* (95% Cl) Relative Mo ofpar- Qual- Comments
effect ticipants ity of
Assumed risk Corresponding risk (95%Cl)  (studies)  the evi-
dence
Dornase alfa Inhaled mannitol (GRADE)
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HRQol - all domains (change No significant differences were found between treatment groupsfor ~ NA up to 231 oeletal]
from baseline) any domains of the CFQ-R. very
1 cross- low1,2,3
Scale: age-appropriate versions over study
of the CFQ-R questionnaire
Follow-up: up to 3 months
Lung function: FEV; mL (per- The mean (SD) absolute change  The mean (SD) absolute change MD up to 231 o0 Only the relative effect
centage change from baseline) from baseline in the dornase al-  from baseline in the mannitol 2.80% very of percentage change
fa group was 84 (273) mL. group was -1 (279) mL. 1 cross- lowl.2 from baseline could be
Follow-up: up to 3 months (95%CL: over study analysed®.
-4.80%
to
10.40%).
Lung function: FEV; % predict-  Outcome not reported. NA
ed
Follow-up: NA
Lung function: FVC mL (per- The mean (SD) absolute change  The mean (SD) absolute change MD upto23l BCOD Only the relative effect
centage change from baseline)  from baseline in the dornase al-  from baseline in the mannitol 0.14% very of percentage change
fa group was 7 (415) mL. group was -58 (361) mL. Icross- low1l,2 from baseline could be
Follow-up: up to 3 months (95%Cl:  over study analysed*.
-0.02%
to
0.30%).
Lung function: FEF35. 75 mL/s The mean (SD) absolute change  The mean (SD) absolute change MD upto23l EOO0 Only the relative effect
(percentage change from base.  from baseline in the dorase al-  from baseline in the mannitol -0.01% very of percentage change
line) fa group was 173 (310) mL/s. group was 55 (282) mL/s. 1cross- lowl2 from baseline could be
(95%Cl: over study analysed*.
Follow-up: up to 3 months -0.23t0
0.21%).
Adverse events relating to CF exacerbation was the most Cough and CF exacerbation were  See up to 231 EOO0 Frequencies of adverse
treatment commonly reported adverse the most commonly reported ad-  com- very events according to
event (5% of participants). verse events (22% and 17% of ment. 1cross- lowl2 severity only were re-
Scale: mild, moderate, severe participants respectively). over study ported, a statistical

and total

Follow-up: up to 3 months

comparison was not
made.

*The basis of the

d risk and the corr

P

ding risk is described in the comments. For lung function outcomes, absolute data was not presented in a fermat which

could be analysed due to the cross-over design of the study, therefore only analyses of percentage change from baseline were included in this review

CF: cystic fibrosis;CFQ-R: Cystic Fibrosis Questionnaire-Revised version, Cl: confidence interval; FEF35_75: mid-expiratory flow; FEVy: forced expiratory volume at one sec-

ond; FVC: forced vital capacity; HRQolL: health-related quality of life; MD: mean difference; NA: not applicable; SD: standard deviation.

GRADE Working Group grades of evidence
High quality: further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: we are very uncertain about the estimate.

1. Stated that 28 participants were randomised, unclear how many participants dropped out and how many were evaluated for each outcome (evidence downgraded due to
incomplete outcome data). Evidence also downgraded due to imprecision, study is known to be underpowered.
2. Evidence downgraded due to indirectness: the participant population included only those with CF who passed the tolerance test and not all potential participants with CF.
3. Evidence downgraded due to indirectness: the CFQ-R tool used in the studies was not designed to assess mucolytics. Also, pooling of the age-appropriate tools may not be
valid so results should be interpreted with caution.

¢ Pulmonary exacerbations: no significant difference

Mannitol plus dornase alfa compared with dornase alfa - cross-over study of individuals with

cystic fibrosis (1 study, n= 28)
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Inhaled mannitol plus dornase alfa compared with dornase alfa for CF
Patient or population: children and young people with cystic fibrosis
Settings: outpatients
Intervention: inhaled mannitol plus dornase alfa
Comparison: dornase alfa
OQutcomes Ilustrative comparative risks* (95% ClI) Relative Noofpar- Qual- Comments
effect ticipants ity of
Assumed risk Corresponding risk (95%Cl)  (studies) the evi-
dence
Dornase alfa Inhaled mannitol plus dornase (GRADE)
alfa
HRQol - all domains (change No significant differences were found between treatment groups for ~ NA upto231 se0
from baseline) any domains of the CFQ-R. very
1 cross- low1:2,2
Scale: age-appropriate versions over study
of the CFQ-R questionnaire
Follow-up: up to 3 months
Lung function: FEV; mL (per- The mean (SD) absolute The mean (SD) absolute change MD upto23l @ooe Only the relative effect
centage change from baseline) change from baseline in the from baseline in the mannitol -4.30% very of percentage change
group was -31 (306) mL. low1,2
Follow-up: up to 3 months dornase alfa group was 84 (85%Cl:  Icross- from baseline could be
(273) mL. -14.10%  over study analysed®.
to
5.50%).
Lung function: FEV % predict-  Outcome not reported. NA
ed
Follow-up: NA
Lung function: FVC mL (per- The mean (SD) absolute The mean (SD) absolute change MD upto23l 000 Only the relative effect
centage change from baseline)  change from baseline in the from baseline in the mannitol -0.07% very of percentage change
dornase alfa group was 7 group was -103 (394) mL. Icross- lowl,2 from baseline could be
Follow-up: up to 3 months (415) mL. (95% Cl:  over study analysed®.
-0.30%
to
0.16%).
Lung function: FEF35.75 mL/s The mean (SD) absolute The mean absolute change from MD upto23! Goelele] Only the relative effect
(percentage change frombase-  change from baseline in the baseline inthe mannitel groupwas ~ -0.03% very of percentage change
line) dornase alfa group was 173 68 (489) mL/s. ) Icross- lowl2 from baseline could be
(310) mL/s. (95% Cl:  over study analysed®.
Follow-up: up to 3 months -0.18t0
0.24%).
Adverse events relating to CF exacerbation wasthemost  Cough and CF exacerbation were See upto 23! 8OO Frequencies of adverse
treatment commonly reported adverse the most commonly reported ad- com- very events according to
. event (5% of participants). verse events (9% and 30% of par- ment. Lcross- lowl,2 severity only were re-
Scale: mild, moderate, severe ticipants respectively). over study ported, a statistical

and total

Follow-up: up to 3 months

comparison was not
made.

*The basis of the assumed risk and the corresponding risk is described in the comments. For lung function cutcomes, absolute data was not presented in a format which
could be analysed due to the cross-over design of the study, therefore only analyses of percentage change from baseline were included in this review

CF: cystic fibrosis;CFQ-R: Cystic Fibrosis Questionnaire-Revised version, Cl: confidence interval; FEFp5_ys: mid-expiratory flow; FEVy: forced expiratory volume at one sec-
ond; FVC: forced vital capacity; HRQoL: health-related quality of life; MD: mean difference; NA: not applicable; SD: standard deviation.

GRADE Working Group grades of evidence
High quality: further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: we are very uncertain about the estimate.

1 Stated that 28 participants were randomised, unclear how many participants dropped out and how many were evaluated for each outcome (evidence downgraded due to
incomplete outcome data). Evidence also downgraded due to imprecision, study is known to be underpowered.
2. Evidence downgraded due to indirectness: the participant population included only those with CF who passed the tolerance test and not all potential participants with CF.

3. Evidence downgraded due to indirectness: the CFQ-R tool used in the studies was not designed to assess mucolytics. Also, pooling of the age-appropriate tools may not be
valid so results should be interpreted with caution.

¢ Pulmonary exacerbations: no significant difference
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Fazit der Autoren

There is moderate-quality evidence to show that treatment with mannitol over a six-month period
is associated with an improvement in some measures of lung function in people with cystic
fibrosis compared to control. There is low to very low-quality evidence suggesting no difference
in quality of life for participants taking mannitol compared to control. This review provides very
low-quality evidence suggesting no difference in lung function or quality of life comparing
mannitol to dornase alfa alone and to mannitol plus dornase alfa.

The clinical implications from this review suggest that mannitol could be considered as a
treatment in cystic fibrosis; but further research is required in order to establish who may benefit
most and whether this benefit is sustained in the longer term. Furthermore, studies comparing
its efficacy against other (established) mucolytic therapies need to be undertaken before it can
be considered for mainstream practice.

Yang C et al., 2018 [28].
Dornase alfa for cystic fibrosis

Fragestellung

To determine whether the use of dornase alfa in cystic fibrosis is associated with improved
mortality and morbidity compared to placebo or other medications that improve airway
clearance, and to identify any adverse events associated with its use.

Methodik

Population:
¢ Children and adults, of any age, with CF

Intervention:
e Dornase alfa

Komparator:

e placebo or other medications that are adjuncts to airway clearance (typically hyperosmotic
agents such as hypertonic saline or mannitol)

Endpunkte:
e primare EP:
o0 Changes in lung function from baseline
= forced expiratory volume at one second (FEV1)
= forced vital capacity (FVC)
= Jung clearance index (LCI)
= forced expiratory volume at 0.5 seconds (FEV0.5)
o0 Change from baseline in quality of life (QoL)
0 Mean number of exacerbations
e Sekundére EP:
o0 Number of deaths
o Number of days treatment with intravenous (V) antibiotics
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Number of days treatment with oral antibiotics

Number of days in hospital due to respiratory exacerbations

Change in weight from baseline

Number of adverse events such as alteration in voice, haemoptysis, bronchospasm

©O O O O ©

Cost (including indirect costs of therapy)

Recherche/Suchzeitraum:

¢ Relevant trials were identified from the Group’s Cystic Fibrosis Trials Register (compiled from
electronic searches of the Cochrane Central Register of Controlled Trials (CENTRAL)
(updated each new issue of the Cochrane Library), weekly searches of MEDLINE, a search
of Embase to 1995 and the prospective hand searching of two journals - Pediatric
Pulmonology and the Journal of Cystic Fibrosis.), trials database Clinicaltrials.gov and the
International Clinical Trials Registry Platform

¢ Date of the most recent search of the Group’s register: 23 April 2018.

Qualitatsbewertung der Studien:

e Cochrane risk of bias tool

Ergebnisse

Anzahl eingeschlossener Studien:
e 19 RCTs (2565 participants)

Charakteristika der Population:

e Four trials included adults only

e Four trials included children only, including one trial in infants (mean (SD) age of 42 (32)
weeks)

¢ All trials except for one included participants with stable lung disease;

e Severity of lung disease varied across the trials (2 trials: severe, 9 trials: mild and/or
moderate)

Qualitat der Studien:

Most trials were judged to have a low risk of performance, detection, reporting and attrition bias.
Many of the included trials did not have enough information in the publication to determine if
there was a risk of selection bias.
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Studienergebnisse:

Dornase alfa vs hypertonic saline
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Dornase alfa compared with hypertonic saline for cystic fibrosis
Patient or population: Children with cystic fibrosis
Settings: Outpatients
Intervention: Dornase alfa (once daily)
Comparison: Hypertonic saline
Outcomes Illustrative comparative risks* (95% CI) Relative effect Mo of Participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Assumed risk Corresponding risk
Hypertonic Saline Dornase alfa
Mean relative percent- See comment See comment MD 8.00 (2.00 to 14.00) up to 43" DOO Positive MDindicates an
age in FEV, (L) (1 cross-over study) low3-+ advantage for dornase
at 3 months (see comment) alfa.
Participants  received
both interventions in
cross-over design
Number of pulmonary 15 exacerbations 17 exacerbations  NA (see comment) up to 43'2 BBO0O No difference was found
exacerbations (1 cross-over study) low4 in the number of pul-
at 3 months monary exacerbations
(no statistical compari-
son made)

*Assumed and corresponding risk not calculated lung function and quality of life. Relative effect and 95% CI presented is adjusted for the cross-over design of the study.
Cl: confidence interval; MD: mean difference

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1. In the cross-over trial, 43 participants completed the dornase alfa arm and 40 completed the hypertonic saline arm (Suri
2001).

2. Two additional cross-over trials compared dornase alfa and hypertonic saline, no significant differences were found

between the treatments for % change in FEV, and other primary outcomes of the review were not recorded in these trials

(Adde 2004; Ballmann 2002).

3. Downgraded once for lack of applicability: Suri included children only so results are not applicable to adults (Suri 2001).

4, Downgraded once for high risk of bias due to lack of blinding.

¢ Trials of one month or less did not find a significant difference in FEV1 between hypertonic
saline (HS) and dornase alfa (Adde 2004; Ballmann 2002); whereas a three-month ftrial
reported an improvement with dornase compared to HS, MD 8.00%(95%CI 2.00% to

14.00%) (Suri 2001).
¢ Mortality: There were no deaths reported in any of the trials.

Dornase alfa vs Mannitol

Dornase alfa compared with mannitol for cystic fibrosis

Patient or population: Children with cystic fibrosis
Settings: Qutpatients

Intervention: Dornase alfa

Comparison: Mannitol

Outcomes lllustrative comparative risks* (95% CI) Relative effect No of Participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Assumed risk Corresponding risk
Mannitol Dornase Alfa
Mean absol hange See cc t See comment MD0.02 {-0.11 to 0.16) up to 23! BBHOO Positive MD indicates
in FEV1 (L) (1 cross-over study) low?* an advantage for dor-
at 3 months nase alfa.

Participants received
both interventions in
cross-over design
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Change in quality of life See comment See comment MD 10.61 (0.27 to 20. up to 23" Positive MD indicates
- CFQ-R 95) (1 cross-over study) an advantage for dor-
at 3 menths nase alfa.

Participants  received

both interventions in

cross-over design
Number of people ex- 130 per 1000 143 per 1000 RR1.10 up to 23! SDOO RR <1 indicates an ad-
periencing exacerba- (33 to 631) (0.25 to 4.84) (1 cross-over study) low2-5 vantage for dornase
tions - at 3 months alfa.

Participants  received
both interventions in
cross-over design

*Assumed and corresponding risk not calculated for lung function and quality of life. Relative effect and 95% Cl presented is adjusted for the cross-over design of the study.
CFQ-R: Cystic Fibrosis Questionnaire - Revised; Cl: confidence interval; MD: mean difference; RR: risk ratio

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1. In the cross-over trial, 21 participants completed the dornase alfa arm and 23 participants completed the mannitol arm
(Minasian 2010).

2. Downgraded once for lack of applicability: Minasian included children only so results are not applicable to adults (Minasian

2010).

3. Downgraded once for high risk of bias due to lack of blinding.

¢ Mortality: There were no deaths reported in any of the trials.

e The trial comparing dornase alfa and mannitol (dornase alfa n =21, mannitol n = 23) did not
report a significant difference between the two interventions for FEV1 (low-quality evidence).

Dornase alfa vs Dornase alfa and Mannitol

Dornase alfa compared with dornase alfa and mannitol for cystic fibrosis

Patient or population: Children with cystic fibrosis
Settings: Outpatients

Intervention: Dornase alfa

Comparison: Domnase alfa and Mannitol

Outcomes Illustrative comparative risks* (95% Cl) Relative effect No of Participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)

Assumed risk Corresponding risk

Dornase alfa and man- Dornase alia

nitel
Mean absolute change See t See comment MD0.10 (-0.06 to 0.25) up to 23! DHOO Positive MD indicates
in FEV, (L) (1 cross-over study) low>3 an advantage for dor-
at 3 months nase alfa.

Participants  received
both interventions in
cross-over design
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Positive MD indicates

Change in quality of life See comment See comment MD 10.61 (0.27 to 20. upto 23! BBOC
- CFQ-R 45) (1 cross-over study) low?*# an advantage for dor-
at 3 months nase alfa.
Participants  received
both interventions in
cross-over design
Number of people ex- 261 per 1000 143 per 1000 RR0.55 (0.16to 1.92) up to 23! SHO0 AR <1 indicates an ad-
periencing exacerba- (41 to 501) (1 cross-over study) low?3 vantage for dornase
tions alfa.
at 3 months Participants received

both interventions in
cross-over design

*Assumed and corresponding risk not calculated lung function and quality of life. Relative effect and 95% Cl presented is adjusted for the cross-over design of the study.
Cl: confidence interval; MD: mean difference; RR: risk ratio

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

1. In the crossover trial, 21 participants completed the dornase alfa arm and 23 participants completed the dornase alfa plus

mannitol arm (Minasian 2010).
2. Downgraded once for lack of applicability: Minasian included children only so results are not applicable to adults (Minasian

2010).
3. Downgraded once for high risk of bias due to lack of blinding.

¢ Mortality: The trial did not measure this outcome.
e There was no difference between the two groups in either FEV1, or FVC.

Fazit der Autoren

There is evidence to show that, compared with placebo, therapy with dornase alfa improves
lung function in people with cystic fibrosis in trials lasting from one month to two years. There
was a decrease in pulmonary exacerbations in trials of six months or longer. Voice alteration
and rash appear to be the only adverse events reported with increased frequency in randomised
controlled trials. There is not enough evidence to firmly conclude if dornase alfa is superior to
other hyperosmolar agents in improving lung function.
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Southern KW et al., 2018 [25].
Correctors (specific therapies for class Il CFTR mutations) for cystic fibrosis

Fragestellung

To evaluate the effects of CFTR correctors on clinically important outcomes, both benefits and
harms, in children and adults with CF and class Il CFTR mutations (most commonly F508del).

Methodik

Population:

o children or adults with CF, as confirmed either by the presence of two disease-causing
mutations, or by a combination of positive sweat test and recognised clinical features of CF.

e participants with any level of disease severity.
¢ Participants should have at least one class Il mutation.

Intervention:

o CFTR corrector (defined as a drug, which aims to increase the amount of CFTR expressed
at the epithelial cell apical membrane, by reducing or preventing degradation of CFTR by
normal intracellular mechanisms. The main mutation targeted by this approach is F508del.)

e CFTR correctors alongside another class of drug that also aims to improve CFTR function
(e.g. potentiators).

Komparator:
e placebo or another intervention

Endpunkte:
e priméare Endpunkte:

o0 Survival

0 Quality of life (QoL)

o0 Physiological measures of lung function
e sekundare Endpunkte:

0 Adverse effects

o0 Extra courses of antibiotics

o BMI

Recherche/Suchzeitraum:

¢ Relevant trials were identified from the Group’s Cystic Fibrosis Trials Register (compiled from
electronic searches of the Cochrane Central Register of Controlled Trials (CENTRAL)
(updated each new issue of the Cochrane Library), weekly searches of MEDLINE, a search
of Embase to 1995 and the prospective hand searching of two journals - Pediatric
Pulmonology and the Journal of Cystic Fibrosis.), trials database Clinicaltrials.gov and the
International Clinical Trials Registry Platform

¢ Date of the most recent search of the Group’s register: 24 February 2018.
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Qualitatsbewertung der Studien:

Cochrane risk of bias tool

Ergebnisse

Anzahl eingeschlossener Studien:

13 studies in total
10 studies included in meta-analysis

Two studies compared 4PBA (4-Phenylbutyrate) to placebo — Ergebnisse zu diesem
Vergleich wurden nicht extrahiert

One study compared escalating doses of CPX to placebo - — Ergebnisse zu diesem Vergleich
wurden nicht extrahiert

One study compared sequential ascending doses of N6022 to placebo - Ergebnisse zu
diesem Vergleich wurden nicht extrahiert

One study (n = 26) compared cavosonstat 200 mg (twice daily) to placebo - Ergebnisse zu
diesem Vergleich wurden nicht extrahiert

One included study compared lumacaftor monotherapy to placebo (n = 17) for 28 days
((Clancy 2012).

Five studies evaluated lumacaftor-ivacaftor combination therapy - Ergebnisse zu diesem
Vergleich wurden nicht extrahiert

Two studies have evaluated tezacaftor-ivacaftor combination therapy (Donaldson 2018;
Taylor-Cousar 2017).

Charakteristika der Population:

A Phase 2 study included a dose-escalation arm, a comparison of various doses of
tezacaftor-ivacaftor in people homozygous for F508del, and a comparison of tezacaftor-
ivacaftor against ivacaftor alone in people with one F508del mutation and one G551D
mutation (Donaldson 2018).
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Studienergebnisse:

Tezacaftor plus Ivacaftor compared with placebo or ivacaftor alone

Tezacaftor plus ivacaftor compared with placebo or ivacaftor alone for cystic fibrosis

Patient or population: adults and children with cystic fibrosis

Settings: outpatients

Intervention: tezacaftor (100 mg daily) plus ivacaftor (150 mg twice daily)
Comparison: placebo (i.e. tezacaftor placebo) or ivacaftor (150 mg twice daily)

Ouicomes Illustrative comparative risks* (95% CI) Relative effect No of Participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Assumed risk Corresponding risk
Placebo or ivacaftor Tezacaftor plus iva-
alone caftor
Survival No deaths reported. No deaths reported. 522 SSBO
Follow-up: up to 24 (2 studies) moderate’2
weeks
Quality of life: total Outcome not reported. NA A higher score indi-
score cates a better outcome.
Follow-up: NA
Quality of life: CFQ- See comment. The mean absolute NA 522 BHEO A higher score indi-
R respiratory domain: change frem baseline (2 studies) moderate!2 cates a better outcome
absolute change from in CFQ-R respiratory do- Difference in abso-
baseline main score in the teza- lute change from base-
Follow-up: up to 24 caftor-vacaftor group line calculated by
weeks was 5.10 points higher least-squares  regres-
(3.20 higher to 7. sion, hence assumed
00 higher) than the risk not presented
placebo group (result The mean absolute
from 1 study with 510 change from baseline
individuals) in CFQ-Rrespiratory do-
main score in the teza-
caftor plus ivacaftor
group was also sta-
tistically  significantly
higher than the placebo
group at 4 weeks: MD
5.10 (95%Cl 2.99 to 7.
21)
The second study (n
= 18) showed that
the treatment effect
of tezacaftor-ivacaftor
versus placebo was 6.
81 points of CFQ-R res-
piratory domain (P = 0.
2451) up to day 28
FEV, % predicted: rela- See comment. The mean relative NA 522 BBHBC Difference in relative
tive change from base- change from baseline (2 studies) moderate!.2 change from base-

ling
Follow-up: up to 24
weeks

in FEV, % predicted
in the tezacaftor-iva-
caftor group was 6.80%
higher (5.30% higher to
8.30% higher) than the
placebo group (result
from 1 study with 510
individuals)

line calculated by
least-squares  regres-
sion, hence assumed
risk not presented

The second study (n =
18) showed no statisti-
cally significant differ-
ence between groups in
mean relative change
from baseline in FEV, %
predicted MD3.72 (95%
Cl-7.77 to 15.21).
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Adverse events: most The most commonly occurring adverse events in NA 527 BREBO
commonly  occurring both groups were cough and pulmonary exacer- (2 studies) moderate!.2
events (occurring in at bation
least 10% of partici- Therewere no statistically significant differences
pants) between groups (99% confidence intervals) in
Follow-up: up to 24 the number of participants experiencing cough,
weeks pulmonary exacerbation, headache, nasal con-

gestion or nasopharyngitis, increased sputum,

haemoptysis, pyrexia, oropharyngeal pain, nau-

sea or fatigue
Time tofirstpulmonary The hazard ratio for pulmonary exacerbation in NA 504 BEDO A hazard ratio below 1
exacerbation the tezacattor plus-ivacaftor group, as compared (1 study) moderate’:> tavours the tezacaftor-
Follow-up: up to 24 with the placebo group was 0.64 (95%Cl 0.46 to ivacaftor group

weeks 0.89)

*The basis for the assumed risk is the control group risk across studies. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the
comparison group and the relative effect of the intervention (and its 95%Cl).
Cl: confidence interval; MD: mean difference; NA: not applicable.

GRADE Working Group grades of evidence

High quality: further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: further research is likely to have an important impact on our confidence in the estimate of etfect and may change the estimate.

Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: we are very uncertain about the estimate.

1. Downgraded once due to indirectness: 1 study recruited individuals over the age of 12 (Taylor-Cousar 2017) and 1 study
recruited individuals over the age of 18 with one F508del mutation and one G551D mutation (Donaldson 2018). Therefore,
results are not applicable to children under the age of 12 and some results are not applicable to individuals hamozygous

for F508del.
2. One study has some unclear details related to methodological design and had unbalanced treatment group sizes and
baseline characteristics (Donaldson 2018). However, this study contributed a small proportion of the evidence of this
comparison (n= 18, 3% of evidence) compared to the second study in the comparison (n = 509, 97% of evidence, overall low
risk of bias) (Taylor-Cousar 2017). Therefore, no downgrading is made due to potential risks of bias in the smaller study.

Fazit der Autoren

There is insufficient evidence that monotherapy with correctors has clinically important effects
in people with CF who have two copies of the F508del mutation.

Combination therapies (lumacaftor-ivacaftor and tezacaftor-ivacaftor) each result in similarly
small improvements in clinical outcomes in people with CF; specifically improvements quality of
life (moderate-quality evidence), in respiratory function (high-quality evidence) and lower
pulmonary exacerbation rates (moderate-quality evidence). Lumacaftor-ivacaftor is associated
with an increase in early transient shortness of breath and longer-term increases in blood
pressure (high-quality evidence). These adverse effects were not observed for tezacaftor-
ivacaftor. Tezacaftor-ivacaftor has a better safety profile, although data are not available for
children younger than 12 years. In this age group, lumacaftor-ivacaftor had an important impact
on respiratory function with no apparent immediate safety concerns, but this should be balanced
against the increase in blood pressure and shortness of breath seen in longer-term data in adults
when considering this combination for use in young people with CF.

Kommentare zum Review
e Mutationsstatus in einigen der eingeschlossenen Studien ist nicht F508del homozygot.

Wark P et al., 2018 [26].
Nebulised hypertonic saline for cystic fibrosis
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Fragestellung

To investigate efficacy and tolerability of treatment with nebulised hypertonic saline on people
with CF compared to placebo and or other treatments that enhance mucociliary clearance.

Methodik

Population:

e People of all ages and of both sexes with CF diagnosed clinically or by sweat and genetic
testing, including all degrees of disease severity.

Intervention:

¢ Nebulised hypertonic saline (defined as any concentration of saline greater than or equal to
3% delivered via a mask or mouthpiece with a nebuliser pump)

Komparator:

e placebo or usual treatment or any other mucus-mobilising treatments (including, but not
limited to, physical airway clearance techniques and medications which demonstrate
improved mucus clearance e.g. rhDNase).

Endpunkte:
e priméare Endpunkte:
o Survival
o0 Physiological measures of lung function
¢ sekundare Endpunkte:
0 Measures of sputum clearance
0 Measures of exercise capacity
0 Quality of life (QoL)
o0 Adverse effects
0 Pulmonary exacerbations

Recherche/Suchzeitraum:

¢ Relevant trials were identified from the Group’s Cystic Fibrosis Trials Register (compiled from
electronic searches of the Cochrane Central Register of Controlled Trials (CENTRAL)
(updated each new issue of the Cochrane Library), weekly searches of MEDLINE, a search
of Embase to 1995 and the prospective hand searching of two journals - Pediatric
Pulmonology and the Journal of Cystic Fibrosis.), trials database Clinicaltrials.gov and the
International Clinical Trials Registry Platform

¢ Date of the most recent search of the Group’s register: 8 August 2018.

Qualitatsbewertung der Studien:

e Cochrane risk of bias tool

Ergebnisse

Anzahl eingeschlossener Studien:

e 17 trials (966 participants)
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Charakteristika der Population:

¢ age of participants ranged from four months to 63 years
¢ Most studies only recruited participants over the age of five or six years
e Three trials stated they tested for tolerance to hypertonic saline

Qualitat der Studien:

Figure |. Risk of bias graph: review authors’ judgements about each risk of bias item presented as
percentages across all included studies.

Random sequence generation (selection bias)

Allocation concealment (selection hias)

Blinding of paricipants and personnel (performance hias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)
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Studienergebnisse:

Hypertonic saline 3% to 7% versus isotonic saline in stable lung disease

Hypertonic saline 3% to 7% versus isotonic saline for cystic fibrosis (stable lung disease)

adults and child

Patient or pop
Setlings: outpatients

Intervention: hypertonic saline 3%to 7%
Comparison: isotonic saline

1 with cystic fibrosis (stable lung disease)

Outcomes Illustrative comparative risks* (95% Cl) Relative effect No of participants Quality of the evidence Comments
(95%Cl) (trials) (GRADE)
Assumed risk Corresponding risk
Isotonic saline Hypertonic saline 3%to
7%

Mortality Outcome not reported. NA NA NA
FEV, (% predicted) The mean change in The mean change in NA 225 BOOO
change from baseline, FEV, (% predicted) FEV, (% predicted)was (3 trials)" very low-+.5.6
short term ranged from -1.42 to 2. 3.44 higher (0.67 higher
Follow-up: 4 weeks 8 in the isotonic saline to €.21 higher) in the

groups hypertonic saline group
FEV, (% predicted) The mean change in The mean change in NA 134 &d00 The included trial also
change from baseline, FEV, (%predicted) was FEV, (% predicted) was (1 trial) low** measured change in

long term
Follow-up: 48 weeks

2.44 in the isotonic
saline group.

2.31 higher (2.72 lower
to 7.34 higher) in the
hypertonic saline group

FEV, (% predicted) at:

12 weeks, MD 4.10
(95% Cl 0.08 to 8.28)
; 24 weeks, MD 5.37
(95% CI 1.03 to 9.71);
and 36 weeks, MD 3.63
(95%Cl -1.56 to 8.82)
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Pulmonary exacerba- One trial showed that there were fewer exacer- NA 415 SOOI
tions bations per year requiring intravenous antibiotic (2 trials) low?8
Follow-up: up to 48 therapy in the hypertonic saline group than in
weeks the isotonic saline group and that the interval

during which participants remained free of ex-

acerbations was also significantly longer in the

hypertonic saline group

The second trial found no significant differences

in the mean number of exacerbations per year

There was no difference reported in hospitalisa-

tion rates between the hypertonic saline group

and the controls
Adverse events There were no significant difference between NA 589 SO00
Follow up: up to 48 treatment groups in adverse events including (6 trials)® very low?4.>
weeks cough, chest tightness, pharyngitis, haemoptysis,

sinusitis, sneezing, tonsillitis and vomiting

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 85% confidence interval) is
based on the d risk in the comparison group and the relative effect of the intervention (and its 95%Cl).
Cl: confidence interval; FEV,: forced expiratory volume in 1 second;LCl: lung clearance index; MD: mean difference; NA: not applicable.

GRADE Working Group grades of evidence

High quality: further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: we are very uncertain about the estimate.

1.1 trial (n = 19) was of a cross-over design.

2. Downgraded once due to applicability: results apply only to those who can tolerate hypertonic saline.

3. Downgraded once due to imprecision; small sample size which did not achieve the targeted sample size generated by the
power calculation.

4. Downgraded once due to risk of bias: high risk of detection bias as participants could discern the taste of the intervention
and also limited information about trial methods.

5. Downgraded once due to imprecision: cross-over trials analysed as a parallel trials (due to available data) which is likely to
over-estimate the within study variability and increase imprecision.

6. Downgraded once due to inconsistency: substantial heterogeneity (12 = 67%) which may have originated from different age
groups recruited in the trials or different baseline levels of lung function.

7. Downgraded once due to applicability: results apply only to those who can tolerate hypertonic saline and the trial only
included children aged 6 to 18 years, so results may not apply to adults.

8. Downgraded once due to risk of bias: one trial was at high risk of detection bias as participants could discern the taste of
the intervention.

9. 4 trials (n=104) were of a cross-over design.

e Measures of exercise capacity
o0 One study demonstrated a significant improvement in exercise tolerance (MD 0.88 (95%
C10.19to 1.57) and week 2, MD 1.01 (95% CI 0.18 to 1.84))
e Measures of QoL and symptom scores

0 CFQ-R domain for parents or participants was assessed in three trials and this
demonstrated no statistically significant improvement in the hypertonic saline group, MD
1.62 (95% CI -1.69 to 4.92)

o Two trials assessed symptom improvement after short-term treatment using simple VAS
and found an improvement in feelings of better chest clearance, exercise tolerance and
quality of sleep.

o In the long-term trials (48 weeks), Elkins showed treatment may improve some aspects
of QoL in adults but not in children, while Rosenfeld showed no improvement in parent-
reported QoL scores.
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Hypertonic saline compared with rhDNase with for cystic fibrosis
Hypertonic saline compared with rhDNase with for cystic fibrosis
Patient or population: adults and children with cystic fibrosis
Settings: outpatients
Intervention: hypertonic saline (daily)
Comparison: rhDNase (daily)"
Outcomes lllustrative comparative risks* (95% CI) Relative effect No of participants Quality of the evidence Comments
{95%Cl) (trials) (GRADE)
Assumed risk Corresponding risk
rhDNase Hypertonic saline
FEV, (% predicted) The mean change from baseline in FEV, (% NA 47 BO00 Trial had a cross-over
change from baseline, predicted) was 8% higher (2% higher to 14% (1 trial) very low>%7 design.
long term higher) in the hypertonic saline group com- An additional cross-over
Follow-up: 3 months pared to the daily rhDNase group.? trial of 18 participants
found no difference be-
tween treatments in
FEV, after 10 weeks (no
data presented).
Pulmonary exacerba- 15 episodes occurring during treatment with NA 47 SO00 Trial had a cross-over
tions hypertonic saline and 18 with daily rhDNase, (1 trial) very low>%7 design.
Follow-up: NA there was no statistical difference between Number of episodes
treatments (see comment) reported rather than
the number of partic-
ipants with exacerba-
tions (leading to a unit of
analysis issue) so data
notenteredinto the anal-
ysis
Adverse events Increased cough was reported in 13 partici- NA 47 BOOO Trial had a cross-over
Follow up: 3 months  pants using hypertonic saline and 17 on daily (1 trial) very low>®7 design, so data not en-
rhDNase. There were similar rates of other tered into analysis
adverse events between treatment arms (see
comment)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and ils 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95%CI).
Cl: confidence interval; FEV,: forced expiratory volume in 1 second; LCI: lung clearance index; MD: mean difference; NA: not applicable.

GRADE Working Group grades of evidence

High quality: further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: we are very uncertain about the estimate.

1. An alternate day rhDNase group was also included in one of the trials (Suri 2001}, but to allow a comparison across the
trials, only results from the rhDNase daily group are presented in the tables.

2. Data analysed as MD between treatment groups via generic inverse variance due to cross-over design of the trial, therefore

an estimate of the assumed risk is not available.

3. Downgraded once due to risk of bias: high risk of detection bias as participants could discern the taste of the intervention

and limited information was provided about the gical design of the trial.

4. Downgraded once due to applicability: results apply only to those who can telerate hypertonic saline

e One trial reported at 12 weeks on the change in exercise tolerance, dyspnoea, oxygen
saturation during exercise and symptom score and found no differences between those
treated with rhDNase and hypertonic saline.
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Hypertonic saline compared with mannitol for cystic fibrosis
Hypertonic saline compared with mannitol for cystic fibrosis
Patient or population: adults and children with cystic fibrosis
Settings: outpatients
Intervention: hypertonic saline
Comparison: mannitol
Qutcomes Illustrative comparative risks* (95% CI) Relative effect No of participants Quality of the evidence Comments
{95%Cl) (trials) (GRADE)

Assumed risk Corresponding risk

Mannitol Hypertonic saline
Pulmonary exacerba- Outcome not reported. NA NA NA
tions
Adverse events See comment. NA 12 EOOC Trial had cross-over de-
Follow up: up to 95 min- (1 trial) very low!:24 sign.
utes Mannitol was consid-

ered to be a more ‘ir-
ritating’ treatment than
other treatments (4-
armed trial); no specific
data given

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95%Cl).
Cl: confidence interval; FEV ,: forced expiratory volume in 1 second; LCI: lung clearance index; NA: not applicable.

GRADE Working Group grades of evidence

High guality: further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: we are very uncertain about the estimate.

1. Downgraded once due to risk of bias: high risk of detection bias as participants could discern the taste of the intervention
and no washout period was used.
2. Downgraded once due to applicability: results apply only to those who can tolerate hypertonic saline and the trial included

only participants over the age of 16 so results may not apply to younger children.
3. Downgraded once due to applicability: the outcome measured only at very short-term time-points (minutes after intervention),

which are not of clinical relevance to this review.
4. Downgraded once due to imprecision: no numerical data provided and small sample size.

¢ no difference between groups in symptoms (cough)

Fazit der Autoren

Regular use of nebulised hypertonic saline by adults and children over the age of 12 years with
CF results in an improvement in lung function after four weeks (very low-quality evidence from
three trials), but this was not sustained at 48 weeks (low-quality evidence from one trial). The
review did show that nebulised hypertonic saline reduced the frequency of pulmonary
exacerbations (although we found insufficient evidence for this outcome in children under six
years of age) and may have a small effect on improvement in quality of life in adults.

Evidence from one small cross-over trial in children indicates that rhDNase may lead to better
lung function at three months; qualifying this we highlight that while the study did demonstrate
that the improvement in FEV1 was greater with daily rHDNase, there were no differences seen
in any of the secondary outcomes.

In the majority of trials hypertonic saline was used after pre-treatment with bronchodilators and
as an adjunct to chest physiotherapy; in both cases this may be important to ensure its efficacy.
When delivered following a bronchodilator, hypertonic saline is an inexpensive and safe therapy
for people with CF.
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Smith S et al., 2018 [24].
Inhaled anti-pseudomonal antibiotics for long-term therapy in cystic fibrosis

Fragestellung

To evaluate the effects long-term inhaled antibiotic therapy in people with cystic fibrosis on
clinical outcomes (lung function, frequency of exacerbations and nutrition), quality of life and
adverse events (including drug sensitivity reactions and survival).

Methodik

Population:

¢ People with CF diagnosed by clinical features associated with an abnormal sweat electrolyte
test or mutations of the CFTR gene or both. All ages and all levels of severity of respiratory
disease were included.

Intervention:

¢ Anyinhaled antibiotic (all doses and methods of inhalation) with activity against P aeruginosa
given for at least three months

Komparator:

¢ inhaled placebo or no placebo, i.e. usual treatment (where this did not include any oral or
intravenous antibiotic therapy during the trial), or another inhaled anti-pseudomonal antibiotic

Endpunkte:

e priméare Endpunkte:
o0 Physiological measures of lung function
0 Exacerbation of respiratory infection

¢ sekundare Endpunkte:
o Nutrition

Quality of life (QoL)

Adverse effects

Survival

O O O O

Antibiotic resistance in P aeruginosa or other organisms

Recherche/Suchzeitraum:

¢ Relevant trials were identified from the Group’s Cystic Fibrosis Trials Register (compiled from
electronic searches of the Cochrane Central Register of Controlled Trials (CENTRAL)
(updated each new issue of the Cochrane Library), weekly searches of MEDLINE, a search
of Embase to 1995 and the prospective hand searching of two journals - Pediatric
Pulmonology and the Journal of Cystic Fibrosis.), trials database Clinicaltrials.gov and the
International Clinical Trials Registry Platform

¢ Date of the most recent search of the Group’s register: 13 February 2018.

Qualitatsbewertung der Studien:

e Cochrane risk of bias tool
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Ergebnisse

Anzahl eingeschlossener Studien:
e 18 trials

Charakteristika der Population:

e Participants were both children and adults

Qualitat der Studien:

Blinding of outcome assessment (detection bias)

@ | Incomplete outcome data tattrition bias)
@ | selective reporting (reporting hias)

- . Random sequence generation {selection hias)

- . Allocation concealment (selection hias)
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Studienergebnisse:

Colistimethat vs Tobramycin

Colistimethate dry powder (Colobreathe® ) compared with TIS for long-term therapy in CF

Patient population: children and adults with GF and P aeruginosa infection

Settings: outpatients

Intervention: colistimethate dry powder for inhalation (one 1.6625 MU capsule twice daily for 24 weeks)
Comparison: TIS (3 cycles of 28-days of TIS (300 mg/5 mL) twice daily followed by a 28-day off period)

Outcomes lllustrative comparative risks* (95% Cl) Relative effect No of participants Quality of the evidence Comments
(95%CI) (studies) (GRADE)
Assumed risk Corresponding risk
TIS Colistimethate
dry powder for inhala-
tion (Colobreathe®)
FEV, (% predicted): Adjusted mean difference between the groups NA 374 SPOO The data were not nor-
mean change from (ITT population LOCF) for the change in FEV, % (1) low!-* mally distributed and
baseline predicted, MD -0.98% (95% CI-2.74%to 0.86%). were analysed us-
Follow-up: 24 weeks  There was no significant difference between the ing log-transformation
2 groups for this outcome analysis. We have re-
ported the results di-
rectly from the paper
Pulmonary exacerba- 262 per 1000 312 per 1000 RR1.19 (0.86t0 1.64) 374 HHHO
tions: number of pul- (225 to 430 per 1000) (1) moderate’
maonary exacerbations
Follow-up: 24 weeks
Quality of life: adjusted The adjusted mean changes at the end of the NA a74 [::1::Tel®)] The trial was not pow-
mean change in CFQ- trial favoured the Colobreathe® group in terms (1) low!:3 ered lo detect differ-
R score at the end of of treatment burden (P = 0.081) ences in overall quality
treatment This difference was significant at Week 4 (P <0. of life
Follow-up: 24 weeks 001). Results reported di-
rectly from paper.
Survival: 10 per 1000 2 per 1000 RRO0.21(0.01104.32) 374 BBOO
number of deaths (0'to 43 per 1000) (1) low!-4
Follow-up:  over 3
months and up to 12
months
Antibiotic resistance: The mean MICs, (breakpoint of = 8 mg/L) NA a4 OO0
change in mean MICs, changed in the TIS group by 0.5 compared to 0.0 (1) low!:3
and MICy; at the end of in the Colobreathe® group
the trial The mean MICy, (breakpoint of = & mg/L)
Follow-up: 24 weeks  changed in the both groups by 4.0
Adverse events: num- 466 per 1000 820 per 1000 RR1.76 379 SDOC Treatment-related ad-
ber of treatment related (699 to 969 per 1000)  (1.50 to 2.08) (1) low!-4 verse evenls were sig-

adverse events.
Follow-up: 24 weeks

nificantly lower in the
TISgroup than the Colo-

breathe® group P < 0.
Qoo

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in f . The corr ding risk (and its 35% Cl) is based on the assumed
risk in the comparison group and the relative effect of the intervention (and its 95%Cl).
Cl: confidence interval; FEV: forced expiratory volume at 1 second; FVC: forced vital capacity; ITT: intention-to-treat; LOCF: last observation carried forward; MIC: minimum

inhibitory concentration; P aeruginosa: Preudonionas aeruginosa, RR: risk ratio; TIS: tobramycin for inhalation solution.

GRADE Working Group grades of evidence

High quality: further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: we are very uncertain about the estimate.

1. Downgraded once due to an unclear or high risk of bias across four out of the seven domains, particularly randomisation,
allocation concealment and participant blinding.

2. Downgraded once due to LOCF analysis increasing risk of bias

3. Downgraded once for imprecision; the trial was underpowerad o detect differences in averall quality of life.

4, Downgraded once for imprecision due to low event rates.
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Tobramycin vs Aztreonam
TIS compared with AZLI for long-term therapy in CF
Patient population: children and adults with CF and P aernginoss
Settings: outpatients
Intervention: AZLI 75 mg 3 times daily
Comparison: TIS 300 mg twice-daily
QOutcomes lllustrative comparative risks* (95% CI) Relative effect No of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Assumed risk Corresponding risk
TIS AZLI
FEV, (% predicted): The MD between groups was -3.40 (95%Cl -6.63 NA 268 BREBO
mean relative change to-0.17),favouring AZLI (1) moderate’
from baseline averaged
across 3 cycles
Follow-up: 24 weeks
Pulmonary exacerba- 576 per 1000 380 per 1000 RR0.66 268 BHHO
tions: need for addi- (294 to 485 per 1000)  (0.51 to 0.86) (1) moderate!
tional antibiotics
Follow-up: 24 weeks
Guality of lite: The mean (SD) change The mean change in NA 268 BHHO
mean change from in CFQ-Rscore was 2.2 CFQ-Rscore inthe AZLI (1) moderate!
baseline in CFQ-R res- (17.7)in the TIS group group was
piratory symptom scale 4.10 points higher
averaged across 3 cy- (0.06 points lower to 8.
cles 26 points higher).
Follow-up: 24 weeks
Survival See comments. 268 SBOO0 2 participants died dur-
Follow-up: 24 weeks (1) low!:2 ing the trial, but neither
were related to treat-
ment and the treatment
group was not specified
Antibiotic resistance:  The mean (SD) change The mean change in NA 268 SDBO
change from baseline in log,, CFWg was - log,, CFU/gin the AZLI (1) moderate!
in P aeruginosa CFUIg of 0.32 (1.87) in the TIS group was 0.23 lower
sputum at week 24 group. (0.76 lower to 0.3 logyo
Follow-up: 24 weeks CFLW g higher).
Adverse events: 129 per 1000 228 per 1000 RR1.77 (1.0310 3.04) 268 GEBO Whilst treatment-
number of treatment- (133 to 392 per 1000) (1) moderate! related events were sig-

related adverse events
Follow-up: 24 weeks

nificantly more likely in
the AZLI treated group
P < 0.04), the differ-
ence in serious adverse
events (also more likely
in the AZLI group) did
not quite reach sig-
nificance. Mo signifi-
cant difference was re-
ported for any other re-
ported adverse event

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% Cl) is based on the assumed
risk in the comparison group and the relative effect of the intervention (and its 95%Cl).
AZLI: aztreonam lysine for inhalation; CFQ-R: cystic fibrosis questionnaire - revised; CFU: colony forming units; Cl: confidence interval; FEV,: forced expiratory volume at 1
second; FVC: forced vital capacity; MD: mean difference; P aeruginosa: Prendomenas aeruginosa; RR: risk ratio; $D: standard deviation; TIS: tobramycin for inhalation solution.

GRADE Working Group grades of evidence
High quality: further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: further research is very likely to have an impartant impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: we are very uncertain about the estimate.

1. Downgraded once due to risk of bias within the trial. The trial was open-abel with the treatments given at a different
frequency and so obvious to participants. There was also an unclear risk attributed to blinding of outcome assessment.

2, Downgraded once due to imprecision from low event rates,
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Levofloxacin vs. Tobramycin
LIS compared with TIS for long-term therapy in CF
Patient population: adults and children aged over 12 with CF and P aernginosa
Settings: outpatients
Intervention: LIS (Aeroquin™ MP376, APT-1026) 240 mqg (2.4 mL of 100 mg per mL solution) twice daily
Comparison: TIS 300 mg/5 mL twice daily
Outcomes Illustrative comparative risks* (95% Cl) Relative effect No of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Assumed risk Corresponding risk
TIS LIS
FEV, (% predicted): The mean (SD) change The mean change in NA 282 faslestesls]
relative mean change in%predicted FEV,was % predicted FEV, in (1) high
from baseline -1.5 (14.8) in the TIS the LIS group was 0.30
Follow-up: six months  group. higher (3.02 lower to 3.
62 higher)
Pulmonary exacerba- 280 per 1000 173 per 1000 RR0.62 (0.40t0 0.98) 282 BOHED
tions: (112to 274 per 1000) (1) high
number of hospitalisa-
tions due to respiratory
exacerbations
Follow-up: six months
Quality of life: change The trial reported that scores in the respiratory NA 282 SBo0 No data could be en-
from baseline in CFQ-R domain of the CFQ-Rwere similar in the 2 groups (1) low!:? tered into analysis.
at baseline, increased in the LIS group and de-
creased in the TIS group at day 28 and were
similar again by the end of the trial
Survival Qutcome not reported. NA
Follow-up: NA
Antibiotic resistance: The mean (SD) sputum The mean sputum den- NA 282 HBDHD
mean change in Paerug- density inthe TIS group sity in the LIS group (1) high
inosa Sputum density was -0.25 (1.76) log,e was 0.12 higher (0.31
(log,o CFU/g) CFU/g. log,o CFW/ g lower to 0.
Follow-up: six months 55 logyo CFU/ g higher).
Adverse events: Significantly fewer participants in the LIS group NA 282 [estalerles)
number of treatment- reported epistaxis, RR 0.2 (85% Cl 0.04 to 1.00) (1) high

related adverse events |, general malaise, RR 0.1 (95% CI 0.01 to 0.83)
and increased blood glucose, RR 0.28 (95%Cl 0.
0810 0.84)
Significantly more participants in the LIS group
reported dysgeusia, RR 46.25 (95% Cl 2.88 to
742)
No other differences were noted.

*The basis for the assumed risk (.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% Cl) is based on the assumed
risk in the comparison group and the relative effect of the intervention (and its 95%Cl).

CFU: colony forming units; Cl: confidence interval; FEV,: forced expiratory volume at 1 second; FVC: forced vital capacity; LIS: levofloxacin for inhalation solution; P aeruginosa:
Psewdomonas aernginosa; RR: rigk ratio; TIS: tobramycin for inhalation solution.

GRADE Working Group grades of evidence

High quality: further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: we are very uncertain about the estimate.

1. Downgraded once due to indirectness. Quality of life was measured by the CFQ-R score but no data was provided, just a
summary. It is unclear which participants were included in this outcome.
2. Downgraded once due to publication bias as the results were not presented in full for this outcome.

Fazit der Autoren

Inhaled anti-pseudomonal antibiotic treatment probably improves lung function and reduces
exacerbation rate, but pooled estimates of the level of benefit were very limited. The best
evidence is for inhaled tobramycin. More evidence from trials measuring similar outcomes in the
same way is needed to determine a better measure of benefit. Longer-term trials are needed to
look at the effect of inhaled antibiotics on quality of life, survival and nutritional outcomes.
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3.3 Systematische Reviews

Habib AR et al., 2019 [16].
A Systematic Review of the Clinical Efficacy and Safety of CFTR Modulators in Cystic Fibrosis.

Fragestellung

to evaluate the impact of CFTR modulators on lung function and other clinically important
outcomes including pulmonary exacerbations, hospitalizations, respiratory symptoms,
nutritional status, and adverse events in individuals with CF.

Methodik

Population:
e patients with CF

Intervention:
¢ CFTR modulators (e.g. potentiators, correctors, translational read-through agents)

Komparator:
e Placebo

Endpunkte:
e Primary outcome: Change in percent-predicted forced expiratory volume in one second
(ppFEV1)

e Secondary efficacy outcomes: pulmonary exacerbations (PEXx), hospitalization due to PEX,
respiratory symptoms (i.e., Cystic Fibrosis Questionnaire-Revised (CFQ-R) Respiratory
domain), and nutritional status (i.e., body mass index and weight).

e Adverse events, serious adverse events (including deaths) leading to treatment
discontinuation, and the prevalence of elevated liver function tests (LFTs)

Recherche/Suchzeitraum:

e From January 1, 2005 to March 31, 2018. Online databases searched included: MEDLINE,
EMBASE, ACP Journal Club, Cochrane Central Register for Controlled Trials (CENTRAL),
Cochrane Database of Systematic Reviews (CDSR), Cochrane Methodology Register
(CMR), Database of Abstracts of Reviews of Effects (DARE), Health Technology
Assessment (HTA), and NHS Economic Evaluation Database (NHSEED).

Qualitatsbewertung der Studien:

e Cochrane Risk of Bias tool

Hinweis: Placeboverlgeich — extrahiert, da wenig direkt vergleichende Studien mit CTFR-
Modulatoren

Ergebnisse

Anzahl eingeschlossener Studien:

¢ eight phase 3 and six phase 2 studies
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Charakteristika der Population:

Translational readthrough agent — promotes ribosomal

MNonsense mutation

Ataluren 1 allel readthrough of premature termination codons to enable | 1
e the production of full-length, functional CFTR
Egg:jﬂ i?g;?ﬁui CFTR “potentiator” — increases CFTR channel open

Ivacaftor (IVA) GE51D = 1 allelé-g probability (i.e., the fraction of time that the channel 5
R117H > 1 allele remains open)

Lumacaftor (LUM) F508del homozygous CFTR “corrector” — corrects CFTR misprocessing to 2

increase the amount of cell surface-localized protein

F508del homozygous;

Lumacaftor-ivacaftor (LUM-IVA) F508del heterozygous

Combination CFTR corrector and potentiator 5

CFTR “corrector” — corrects CFTR misprocessing to 1

Tezacaftor (TEZ) F508del homozygous increase the amount of cell surface-localized protein

Tezacaftor-ivacaftor (TEZ-IVA) Eggggz}%ﬁgi‘gﬁm" Combination CFTR corrector and potentiator 2

Table 1. CFTR Modulators Investigated in Phase 2 and 3 Clinical Trials. Abbreviations: CFTR = cystic fibrosis
transmembrane conductance regulator.

Qualitét der Studien:
¢ Most studies were considered ‘low risk’ for selection, performance, and attrition bias.

Random sequence generalion (selection bias)

Allocation concealment (selection bias)

j

Blinding of parficipants and personnzl (perfcrmancs bias)

Blinding af outcame assessment (detection bias) -

Incomplete outcome data (atrition tias) [ N

Selaclive reporting (réporting bias) _

omercias | |

0% 5% A% Té%  100%

| B Low rick of bias [Junciear risk of biss B High risk of bise |

Figure 2. Risk of Bias Summary for Included Studies. Selective outcome reporting was noted for Kerem et al.'®
as the study authors did not report in their full text publication all outcomes listed in their study protocol
including antibiotic use and hospitalization due to CF-related symptoms, disruption to school or work due to
CE-related symptoms, and pharmacokinetics. Similarly, Ramsey et al.*" did not report on all CFQ-R domain
items or tertiary outcomes pre-defined in their clinical trial protocol including EQ-5D, oxygen saturation, and
outpatient sick visits to the clinic or hospital for CF-related complications. Ratjen et al."” did not report data on
exacerbations (time to first, number) and the Treatment Satisfaction Questionnaire despite these being listed
as secondary endpoints in the publication. Wainwright et al.'” did not report data on the EQ-5D or Treatment
Satisfaction Questionnaire despite it being listed in their trial protocol.

Studienergebnisse:

e Primary outcome (ppFEV1):

o Of all the CFTR modulators examined to date, individuals with a G551D mutation treated
with IVA experienced the largest improvement in ppFEV1 compared to placebo (n = 2
studies; n = 213; weighted absolute mean difference 10.8, 95% CI. 9.0-12.7) with no
heterogeneity (12 = 0%) in results between studies.

o0 For F508del homozygous individuals 12 years and older, ppFEV1 significantly improved
with LUM-IVA and TEZ-IVA compared to placebo. The effect size was similar for TEZ-IVA
(n = 2 studies; n = 535; weighted absolute mean difference 4.0, 95% CI. 3.2—-4.8) and

Abteilung Fachberatung Medizin Seite 44



Gemeinsamer
Bundesausschuss

higher dose LUM-IVA (n = 3 studies; n = 755; weighted absolute mean difference 3.4,
95% CI: 2.4-4.4).

o Forindividuals 6-11 years, there was a mild increase in ppFEV1 for LUM-IVA compared
to placebo (n = 1 study; n = 204; absolute mean difference 2.4, 95% CI: 0.4—4.4)19. No
significant treatment effect was observed with IVA or TEZ alone, and there was a trend
toward worsening in ppFEV1 for F508del homozygous individuals treated with higher
doses of LUM (Fig. 3A).

o For F508del heterozygous individuals, there was no significant improvement in ppFEV1
on LUM or LUM-IVA. In a small study involving individuals with F508del/G551D, TEZ-IVA
did not lead to a significant improvement in ppFEV1 compared to IVA alone.

o For individuals with the R117H mutation on at least one allele, IVA did not lead to an
overall improvement in ppFEV1 compared to placebo, but there was a significant
improvement in a pre-defined subgroup analysis restricted to adults (n = 50; absolute
mean difference 5.0, 95% CI 1.2-8.8).

o For individuals with a nonsense mutation on at least one allele, ataluren did not result in
a significant relative improvement in ppFEV1 compared to placebo.

e Secondary outcomes

o Pulmonary exacerbations (PEx): Of all the CFTR modulators examined, individuals (=12
years old) with a G551D mutation receiving IVA derived the greatest reduction in PEX risk
compared to placebo (n = 1 study; n = 161; OR 0.39, 95% CI: 0.21-0.74). LUM-IVA and
TEZ-IVA also significantly reduced the risk of PEx compared to placebo in F508del
homozygous individuals (212 years old) but the risk reduction was less than that observed
with IVA in G551D. In comparison to placebo, no significant reduction in PEX risk was
observed for F508del homozygous individuals or individuals with the R117H mutation on
at least one allele receiving IVA, nor for individuals with a nonsense mutation receiving
ataluren.

o Pulmonary exacerbations (PEX) requiring hospitalization: LUM-IVA reduced the risk of
PEx requiring hospitalization in F508del homozygous individuals. TEZ-IVA also
significantly reduced the rate of PEx leading to hospitalization compared to placebo (n =
1 study; n =504; rate ratio 0.53, 95% CI 0.34-0.82) but a risk ratio could not be calculated.
Individuals with the G551D mutation on at least one allele treated with IVA also
experienced a reduction in the risk of PEx requiring hospitalization but this was not
statistically significant.

0 CFQ-R respiratory domain: Compared to placebo, CFQ-R Respiratory domain scores
improved to a similar extent for IVA treated individuals (=6 years old) with the G551D
mutation on at least one allele (n = 3 studies; n = 236; weighted absolute mean difference:
7.2, 95% CI: 3.3-11.1), IVA treated individuals 218 years old with at least one R117H
mutation (n = 1 study; n = 69; absolute mean difference: 8.4, 95% CI: 2.2-14.6), and for
LUM-IVA treated F508del heterozygous individuals =18 years old (n = 1 study; n = 125;
absolute mean difference: 6.5, 95% CI 1.4-11.6).

0 CFQ-R Respiratory domain scores also significantly improved with TEZ-IVA and LUM-
IVA in F508del homozygous individuals (=12 years old) but the mean difference did not
exceed the minimal clinically important difference (MCID) for LUM-IVA. Furthermore,
there was no significant improvement in CFQ-R Respiratory domain scores for patients
6—11 years old on LUM-IVA compared to placebo.
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There was worsening of the CFQ-R Respiratory domain score for F508del homozygous
and heterozygous individuals (=18 years old) on LUM alone. In a small phase 2 study
involving individuals with F508del/G551D, TEZ-IVA did not lead to significant
improvement in the CFQ-R Respiratory domain compared to IVA alone. For individuals
with a nonsense mutation on at least one allele, ataluren did not modify CFQ-R
Respiratory domain score compared to placebo.

Nutritional outcomes (BMI and weight): For individuals with at least one G551D mutation
(=6 years old), significant improvements in weight were observed on IVA compared to
placebo (n = 2 studies; n = 213; weighted absolute mean difference: 2.8 kg, 95% CI: 1.8—
3.8). For F508del homozygous individuals (212 years old), a clinically modest but
statistically significant increase in BMI was observed for both doses of LUM-IVA compared
to placebo; however, no significant treatment effect was seen in individuals 6-11 years
on LUM-IVA. TEZ-IVA did not lead to improvement in BMI compared to placebo in
individuals 12 years and older. For F508del heterozygous individuals (=18 years old),
LUM-IVA did not result in significant improvement in weight or BMI compared to
placebo26. There were no significant improvements in BMI compared to placebo among
IVA treated individuals with an R117H mutation or ataluren treated individuals with a
nonsense mutation (data not shown).

Adverse event reporting: CFTR modulators were generally well tolerated compared to
placebo. For studies involving F508del homozygous and heterozygous individuals, those
assigned to LUM had increased dyspnea and “abnormal respiration” compared to
placebo. F508del homozygous and heterozygous subjects assigned to LUM and LUM-
IVA also had more respiratory-related adverse events leading treatment discontinuation
compared to placebo. For the one study involving individuals with a nonsense mutation,
subjects receiving ataluren had increased incidence of acute kidney injury compared to
placebo (15% vs. <1%) resulting in higher rates of treatment discontinuation.

The prevalence of LFT abnormalities was generally similar between treatment and
placebo, however there were a few exceptions. A greater proportion of G551D patients
had severe ALT elevations (>8x ULN) on IVA compared to placebo (3.6% vs 0%). Milder
elevations in AST (2—3X ULN) were observed for G551D patients on IVA and ALT or AST
(>3X ULN) in F508del homozygous children aged 6-11 on LUM-IVA compared to
placebo.

Fazit der Autoren

In conclusion, based on randomized placebo-controlled parallel design trials, CFTR potentiation
with IVA in individuals with a G551D mutation is safe, and results in robust clinical benefits
compared to placebo and to date is superior to the effects observed with CFTR modulators in
other CF genotypes. The effects of TEZ-IVA and LUM-IVA in F508del homozygous individuals
are comparable with respect to the magnitude of change in ppFEV1 and PEX risk reduction but
TEZ-IVA is safer and leads to greater improvement in respiratory symptoms.

Wu HX et al., 2019 [27].

Efficacy and Safety of CFTR Corrector and Potentiator Combination Therapy in Patients with
Cystic Fibrosis for the F508del-CFTR Homozygous Mutation: A Systematic Review and Meta-

analysis.

Abteilung Fachberatung Medizin Seite 46



Gemeinsamer
Bundesausschuss

Fragestellung

to assess the efficacy and safety of CFTR corrector and potentiator combination therapy on
ppFEV1, BMI and CFQ-R respiratory domain score in CF patients with the F508del-CFTR
homozygous mutation.

Methodik

Population:
¢ CF patients with the F508del-CFTR mutation

Intervention/Komparator:

e CFTR corrector and potentiator combination therapy vs. Placebo

Endpunkte:
¢ Primary outcomes: ppFEV1, the CFQ-R respiratory domain score, and BMI.

e Secondary outcomes: adverse events (AEs) and the proportion of discontinued treatments
due to AEs

Recherche/Suchzeitraum:

e Web of Science, Cochrane Central Register of Controlled Trials, Medline, and Embase to
October 26, 2018

Qualitatsbewertung der Studien:
e Cochrane Approach / GRADE

Hinweis: Placeboverlgeich — extrahiert, da wenig direkt vergleichende Studien mit CTFR-
Modulatoren

Ergebnisse

Anzahl eingeschlossener Studien:

e Five RCTs, including a total of 1637 participants with the F508del-CFTR homozygous
mutation

e 1035 were allocated to receive combination therapy, while 582 were administered placebo

Qualitét der Studien:
¢ All RCTs were at low risk of bias. No study was excluded for low quality (GRADE).

Studienergebnisse:

¢ Primary analysis revealed that combination therapy increased ppFEV1 (MD 2.38, 1.62-3.15,

e P\0.00001), improved CFQ-R respiratory domain score (MD2.59, 0.96—4.22, P = 0.002) and
BMI (MD 0.21, 0.03-0.39, P = 0.02) in CF patients with the F508del-CFTR mutation.

¢ In secondary analysis, combination therapy had no impact on the number of participants
reporting AEs (OR 0.88, 0.58-1.33, P = 0.53), but increased the proportion of discontinued
treatments due to AEs (OR 2.71, 1.3-5.63, P = 0.008).
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Fazit der Autoren

This study shows that CFTR corrector and potentiator combination therapy has an acceptable
safety profile and shows improvement in lung function, nutritional status and clinical score in CF
subjects homozygous for F508del. It also indicates the combination therapy potential as a novel,
effective regimen for CF with F508del homozygous mutation.

3.4

Leitlinien

Hammermann J et al., 2020 [19], siehe auch [17,18].

S3-Leitlinie: Mukoviszidose bei Kindern in den ersten beiden Lebensjahren, Diagnostik und
Therapie

Zielsetzung/Fragestellung

Damit die Vorteile des neu eingefihrten Neugeborenen-Screenings durch die friihere Diagnose
und den friheren Therapiebeginn fir die Patienten tatsachlich in Lebenszeit und —qualitat
umgesetzt werden konnen und um die Versorgung von Kindern mit Mukoviszidose in den ersten
beiden Lebensjahren zu optimieren, soll mit dieser Leitlinie eine Orientierungshilfe fur die
sinnvolle und notwendige Diagnostik und Behandlung zur Verfligung gestellt werden.

Methodik

Grundlage der Leitlinie

Reprasentatives Gremium: Die genannten Fachgesellschaften/Fachgruppen haben
Delegierte/ggf. Vertreter benannt, die in der Leitliniengruppe stimmberechtigt fur die
entsprechende Gesellschaft war. Zwei Patientenvertreter waren direkt in die Entwicklung der
Leitlinie involviert.

Interessenkonflikte und die finanzielle Unabh&ngigkeit sind dargelegt. Delegierten mit
Interessenskonflikten, wurden gebeten, sich entsprechenden Abstimmungen zu enthalten.

Systematische Suche zu den im Fragenkatalog aufgefiihrten Themenbereichen sowie nach
existierenden Leitlinien zu Mukoviszidose. Fur den Abschnitt zu den CFTR-Modulatoren
wurde keine systematische Literaturrecherche vorgenommen. Die dort aufgeflihrten
Empfehlungen basieren nur auf dem Konsens der Leitliniengruppe (Delphi-Verfahren). Die
Vergabe von Evidenzgraden flr die Literatur erfolgte in Anlehnung an die Empfehlungen des
Oxford Centre for evidence-based medicine (www.cebm.net). Es ist nicht dargelegt, mit
welchen Instrumenten das Verzerrungsrisiko der Studien bewertet wurde.

Formale Konsensusprozesse (Konsensuskonferenzen mit nominalem Gruppenprozess,
DELPHI-Verfahren) sind dargelegt. Ein externes Begutachtungsverfahren wurde aus
Zeitgrunden nicht durchgefihrt.

Empfehlungen der Leitlinie sind eindeutig und die Verbindung zu der zugrundeliegenden
Evidenz ist explizit dargestellt.

RegelmaRige Uberprifung der Aktualitat gesichert. Eine Aktualisierung spéatestens fiinf
Jahre nach Erscheinungsdatum ist geplant (ndchste Uberpriifung geplant 09/2024).
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Recherche/Suchzeitraum:

¢ Medline (Primarliteratur): 08/2017

e Cochrane Library: 05/2017

¢ Leitliniendatenbank der AWMF: 03/2017
¢ Medline (Leitlinienrecherche): 05/2017

LoE
Evidenzlevel Therapiestudien (auch Diagnostikstudien
Beobachtungsstudien)
la Systematischer Review von RCTs | Systematischer Review von Level
1 Dhagnostikstudien
1b Emzelne RCTs Kohortenstudien mut guten
Referenzstandards zur
Validierung emes diagnostischen
Tests
2a Systematischer Review von Systematischer Review von Level
Kohortenstudien 2 Diagnostikstudien
b Einzelne Kohortenstudien Explorative Kohortenstudien mit
guten Referenzstandards
3a Systematische Reviews von Systematische Reviews von Level
Fallkontrollstudien 3 Diagnostikstudien
b Emzelne Fallkontrollstudien Nicht konsekutrv durchgefithrie
Studie oder Studie ohne konsistent
angewandte Referenzstandards
4 Fallserien; Grundlagenarbeiten Fallkontrollstudien mit
schlechtem oder nicht-
unabhiingigem Referenzstandard
5 Expertenmeinung, (nicht Expertenmeinung
systematischer) Review
GoR
Empfehlungsgrad Definition
A Starke Empfehlung (soll)
B Empfehlung (solite)
0 Empfenlung offen (kann)

Sonstige methodische Hinweise

Bei methodischen Mangeln oder hohem Verzerrungsrisiko wurde dem Evidenzlevel ein ,-*
beigeflgt.

Empfehlungen

P.B1: A) Sollte regelmallig Physiotherapie zur Reinigung der Atemwege (Airway
Clearance) eingesetzt werden?

Frihzeitig sind bei S&uglingen mit Mukoviszidose krankhafte Verédnderungen wie z.B. persistierende Inflammation,
Bronchiektasenbildung in der Lunge und Veranderungen der Lungenfunktion nachweisbar, auch ohne dass bereits Symptome
auftreten ([153] Evidenzlevel 2b, [154] Evidenzlevel 3b). Grundsatzlich gibt es Belege fur die Wirksamkeit
physiotherapeutischer Mal3nahmen bei &lteren Kindern und Erwachsenen mit Mukoviszidose ([155] Evidenzlevel 1a-; [156]
Evidenzlevel 1a). Auch bei Kindern in den ersten beiden Lebensjahren finden sich Studien ([157] Evidenzlevel 1a-; [158] ohne
Bewertung, da nur Abstract), die belegen, dass die Physiotherapie in diesem Alter sicher angewendet werden kann und
zumindest einen kurzfristigen positiven Effekt auf die Lungenfunktion hat ([159] Evidenzlevel 2b-; [160] Evidenzlevel 1b-).
Welche Methode in der Gruppe der unter zweijahrigen die beste ist, kann aus den genannten Studiendaten nicht eindeutig
geschlossen werden. Die Studien zeigen aber Tendenzen zu einer besseren Vertraglichkeit (mildere Refluxereignisse) und
weniger pulmonalen Exazerbationen von PEP (Positive Exspiratory Pressure) verglichen mit anderen etablierten
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physiotherapeutischen Techniken und auch die Patienten préferieren diese Methode ([158] ohne Bewertung, da nur Abstract;
[156] Evidenzlevel 1a).

Empfehlungen:

Physiotherapie soll zeitnah nach Diagnosestellung begonnen werden.

[Empfehlungsgrad: A]

Bestandteile der Therapie sollten die Sekretmobilisation, die Forderung korperlicher Aktivitat
und die Schulung der Inhalationstherapie sein, insbesondere die Anleitung der
Sorgeberechtigten in die selbstandige Durchfihrung.

[Empfehlungsgrad: B]

Die physiotherapeutischen Behandlungen sollen von Physiotherapeuten durchgefihrt werden,
die eine Zusatzqualifikation in atemtherapeutischen Techniken erworben haben, z.B. in
Deutschland ,Grundkurs Physiotherapie bei chronischen Lungenerkrankungen und
Mukoviszidose".

[Empfehlungsgrad: A]

P.B1: B) Sollten atemwegserweiternde Medikamente (z.B. Salbutamol) vorher inhaliert
werden?

Eine einzige randomisierte Studie untersuchte den Effekt einer atemwegserweiternden Inhalationstherapie vor Physiotherapie
bei Sauglingen ([160] Evidenzlevel 1b-). Die Inhalation mit Salbutamol vor Physiotherapie fuhrte zu einer signifikant besseren
Lungenfunktion verglichen mit Physiotherapie alleine.

Empfehlung:
Eine Inhalation mit atemwegserweiternden Medikamenten (z.B. Salbutamol) kann vor der
Physiotherapie durchgefuhrt werden.

[Empfehlungsgrad: 0]

P.B2: Sollte die Inhalation von Dornase alfa empfohlen werden?

Es findet sich eine Pilotstudie zur Therapie mit Dornase alfa, im Alter von unter zwei Jahren. Zwischen den funf Patienten in
der DNAse Gruppe und den vier Patienten in der Kochsalzgruppe fand sich ein Trend zur Verbesserung der
Sauerstoffsattigung und ein signifikanter Unterschied in der Verbesserung der Lungenfunktion ([161] Evidenzlevel 1b-).

Empfehlung:
Inhalation mit Dornase alfa kann durchgefiihrt werden. [Empfehlungsgrad 0]

P.B6: A) Sollte bei erstem oder dauerhaftem Nachweis von Pseudomonas aeruginosa
eine Antibiotika-Therapie empfohlen werden?

Empfehlungen:

Bei erstem Nachweis von Pseudomonas aeruginosa soll eine frihe Eradikation mittels
Tobramycin inhalativ fir 4 Wochen ODER mittels Ciprofloxacin p.o kombiniert mit Colistin
inhalativ iber 3 Wochen erfolgen. Fir den Fall, dass eine Inhalation nicht méglich ist, sollte eine
intravenose Kombinationstherapie als Moglichkeit in Betracht gezogen werden (Ubernommen
aus S3 — Leitlinie ,Lungenerkrankung bei Mukoviszidose*, Modul 1)

[Empfehlungsgrad: A]

Bei Patienten mit chronischer Pseudomonas aeruginosa-Infektion soll eine inhalative
antibiotische Suppressionstherapie durchgefiihrt werden (Ubernommen aus S3 — Leitlinie
.Lungenerkrankung bei Mukoviszidose®, Modul 2)
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[Empfehlungsgrad: A]

P.B6: B) Wird eine prophylaktische Gabe von z.B. Antibiotika zur Verhinderung einer
Infektion durch P. aeruginosa empfohlen?

Empfehlung:
Eine antibiotische Prophylaxe zur Verhinderung einer Infektion durch P. aeruginosa soll nicht
durchgefihrt werden.

[Empfehlungsgrad: A]

Mutationsspezifische Therapien (CFTR-Modulatoren)

Ivacaftor: Fur Kinder zwischen 12 und 24 Monaten mit mindestens einer Gating Mutation (G551D, G178R, S549N, S549R,
G551S, G970R, G1244E, S1251N, S1255P, oder G1349D) und einem Gewicht von mindestens sieben kg liegt eine offene,
nicht randomisierte Studie mit 19 Studienteilnehmern und einer Studiendauer von 24 Wochen (ARRIVAL, [243], Evidenzlevel
2b) vor. Als wichtigste Nebenwirkung fand sich ein Transaminasenanstieg >5xULN in 11,1% (2/18). Der mittlere Abfall der
Chloridkonzentration im Schweil3 nach 24 Wochen lag bei — 73,5 mmol/l. Es wurde ein Anstieg der faeckalen Pankreaselastase
im Stuhl bei sechs von neun Patienten von < 50ug/g Stuhl auf = 200ug/g Stuhl und ein Abfall erhéhter Trypsin, Lipase und
Amylasewerte im Serum berichtet. Die Studienergebnisse haben zu einer Zulassung durch die European Medicines Agency
im November 2018 gefihrt.

Empfehlung: Kinder im Alter zwischen 12-24 Monaten mit mindestens einer Gating Mutation
(G551D, G178R, S549N, S549R, G551S, G970R, G1244E, S1251N, S1255P, oder G1349D)
und einem Gewicht von mindestens 7 kg sollten Ivacaftor als mutationsspezifische Therapien
erhalten. [Empfehlungsgrad B]

Referenzen aus Leitlinien

161. Berge, M.T., et al., DNase in stable cystic fibrosis infants: a pilot study. J. Cyst. Fibros., 2003. 2(4): p. 183-8.

243. Rosenfeld, M., et al., lvacaftor treatment of cystic fibrosis in children aged 12 to <24 months and with a CFTR gating
mutation (ARRIVAL): a phase 3 single-arm study. Lancet Respir Med, 2018. 6(7): p. 545-553.

Ren CL et al., 2018 [23].

Cystic Fibrosis Foundation clinical practice guidelines endorsed by the American Thoracic
Society

Cystic Fibrosis Foundation Pulmonary Guidelines: Use of Cystic Fibrosis Transmembrane
Conductance Regulator Modulator Therapy in Patients with Cystic Fibrosis.

Fragestellung
Develop evidence-based guidelines for CFTR modulator therapy in patients with CF.

Methodik

Grundlage der Leitlinie

¢ Reprasentatives Leitliniengremium: independent, multidisciplinary group of individuals with
expertise and experience in CF care, and included pediatric pulmonologists, adult
pulmonologists, a pharmacist, a nurse practitioner, and a respiratory therapist, an adult CF
patient, a parent of a child with CF

¢ bei Vorliegen eines Interessenkonfliktes keine Teilnahme in Leitliniengremium
e systematische Literatursuche anhand von PICO-Fragen
¢ Nutzung des GRADE Evidence-to-Decision Framework zur Ableitung der Empfehlungen
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e Konsensusprozess nicht beschrieben

Recherche/Suchzeitraum:

e A systematic review of peer-reviewed literature published from database inception through
April 2016 was conducted in Ovid, EMBASE, PubMed, Cochrane Library Scopus, and
Google Scholar. We repeated the search in September 2017 and found no relevant new
citations.

LoE/GoR
e GRADE-System

Table 1. Interpretation of the strength of grading of recommendations, assessment, development, and evaluation recommendations

Implications Strong Recommendation Conditional Recommendation
For patients Most individuals in this situation would want the The majority of individuals in this situation would want the
recommended course of action, and only a small suggested course of action, but many would not.

proportion would not. Formal decision aids are not likely
to be needed to help individuals make decisions
consistent with their values and preferences.

For clinicians Most individuals should receive the intervention. Recognize that different choices will be appropriate for
Adherence to this recommendation according to the individual patients and that clinicians must help each
guideline could be used as a quality criterion or patient arrive at a management decision consistent with
performance indicator. his or her values and preferences. Decision aids may be

useful in helping individuals make decisions consistent
with their values and preferences.
For policy makers The recommendation can be adapted as policy in most Policy making will require substantial debate and
situations. involvement of various stakeholders.

Sonstige methodische Hinweise

o Keine Glltigkeit bzw. Updateprozess beschrieben

Empfehlung

Question 3: Should IVA/LUM Combination Drug versus No CFTR Modulator Treatment Be Used
in Individuals with Two Copies of the F508del Mutation?

Table 4. Summary of recommendations for patient, intervention, comparator, and
outcomes question 3 (ivacaftor/lumacaftor for patients with cystic fibrosis with two
copies of F508del)

Subgroup No. Age (Yr) PPFEV, (%) Certainty Recommendation
21 0-5 N/A N/A No recommendation
22 6-11 <40 Very low Conditional for
23 6-11 40-90 Very low Conditional for
24 6-11 >90 Very low Conditional for
25 1217 <40 Moderate Strong for
26 12-17 40-90 Moderate Strong for
27 12-17 =90 Low Conditional for
28 18+ <40 Moderate Strong for
29 18+ 40-90 Moderate Strong for
30 18+ =90 Low Conditional for

Definition of abbreviations: N/A=not applicable; PPFEV, = percent predicted forced expiratory
volume in 1 second.
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National Institute for Health and Care Excellence (NICE), 2017 [21].
Cystic Fibrosis: diagnosis and management.

Fragestellung

By making robust recommendations based on the available evidence and best practice in cystic
fibrosis care, this guideline will help improve care for this highly complex condition.

Methodik

Grundlage der Leitlinie

multidisziplinares Leitliniengremium (healthcare professionals and researchers as well as lay
members)

Darlegung von Interessenkonflikten und kompletter bzw. teilweiser Ausschluss bei Vorliegen
eines Interessenkonfliktes

Systematische Suche und Qualitatsbewertung, wenn méglich Erstellung von Meta-analysen
und GRADE-Profilen

Recommendations were drafted on the basis of the group’s interpretation of the available
evidence, taking into account the balance of benefits, harms and costs between different
courses of action. This was either done formally, in an economic model, or informally.

When clinical and economic evidence was of poor quality, conflicting or absent, the group
drafted recommendations based on their expert opinion.

Konsensusprozess nicht beschrieben
Update geplant, keine Angabe konkreter Zeitrdume

Recherche/Suchzeitraum:

Systematic literature searches were undertaken to identify all published clinical evidence
relevant to the review questions from January 2015 to September 2016 and partly updated
in January 2017. All searches were conducted in MEDLINE, Embase and The Cochrane
Library.

LoE
e GRADE
Level Description
High Further research is very unlikely to change our confidence in the estimate of
effect.
Moderate Further research is likely to have an important impact on our confidence in the
estimate of effect and may change the estimate.
Low Further research is very likely to have an important impact on our confidence in
the estimate of effect and is likely to change the estimate.
Very low Any estimate of effect is very uncertain.
GoR

the word ‘offer was used for strong recommendations and ‘consider’ for weak
recommendations
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Empfehlungen
Pulmonary monitoring, assessment and management

Mucoactive agents

Consideration of clinical benefits and harms

The committee discussed whether a mucoactive or mucolytic agent should be prescribed to everyone who has cystic
fibrosis. However, taking into account the potential adverse effects, as well as the inconvenience and the cost of treatment,
it was agreed not to recommend it to everyone. Instead, the committee agreed that it should be offered to people with
cystic fibrosis who have clinical evidence of lung disease based on radiological imaging or lung function testing.

The committee reviewed the evidence comparing dornase alfa to placebo, which shows significant differences in FEV1 in
favour of dornase alfa at 1, 3, 6 and 24 month follow-ups, but also a lack of significant differences in FEV1 in people with
severe lung disease at 1 month follow-up.

The committee discussed the evidence comparing nebulised sodium chloride with control (0.9%) or low-concentration (<
3%). After reviewing the conflicting evidence comparing 7% sodium chloride to 0.9% sodium chloride, the committee relied
on their expertise and experience to recommend hypertonic sodium chloride instead of isotonic sodium chloride. The
committee also reviewed the evidence comparing 7% sodium chloride to 3% sodium chloride. A moderate quality RCT
found a clinically significant improvement in FEV1 in the group of participants receiving 7% sodium chloride compared to
those who were receiving 3% sodium chloride at 2 and 4 week follow-ups. It was discussed whether a specific
concentration of hypertonic sodium chloride should be specified in the recommendations. The committee concluded that
it was appropriate not to mention a specific concentration because the highest concentration tolerable for the individual
patient should be used (to maximum 7%).

The committee reviewed the evidence comparing acetylcysteine to placebo. Very low to moderate quality evidence showed
no clinically significant differences in FEV1 between acetylcysteine and placebo at 4, 12 and 24 week follow-ups. Likewise,
low quality evidence showed no differences in need for additional intravenous antibiotics for pulmonary exacerbation at 24
week follow-up. No clinically significant differences were found in inflammatory markers or quality of life either. The
committee also noted that acetylcysteine was not commonly used in clinical practice because of the unpleasant smell and
taste. Moreover, acetylcysteine needs to be taken up to 4 times a day, so overall it is less tolerable and more burdensome
than other mucoactive agents. Based on this, the committee agreed not to make a recommendation in favour of
acetylcysteine.

The committee was aware of the NICE TA266 that provides guidance on the use of mannitol dry powder for inhalation for
the treatment of cystic fibrosis in adults. Therefore data on mannitol was stratified by age to allow the committee to consider
the evidence on children and young people separately from the evidence on adults. The committee discussed the
recommendations from NICE TA266 and agreed that mannitol could be recommended as an option in adults who cannot
use dornase alfa because of ineligibility, intolerance or inadequate response, and in those whose lung function is rapidly
declining (FEV1 decline greater than 2% annually) for whom other osmotic agents are not considered appropriate. They
agreed that people currently receiving mannitol whose cystic fibrosis does not meet the cited criteria should be able to
continue treatment until they, and their clinician, consider it appropriate to stop. Therefore, the committee adopted these
recommendations from NICE TA266.

The committee discussed the use of mannitol in children and young people. Overall the evidence did not show mannitol to
have significant clinical benefit nor harm. The committee noted that mannitol is rarely used in clinical practice in children
and young people. They were aware of issues of poor tolerability and difficulties with the inhaler device in children and
young people. The committee agreed that mannitol may be an option for children and young people when rhDNase and
hypertonic sodium chloride have failed or are not tolerated and so made a recommendation to this effect.

The committee reviewed the evidence comparing nebulised dornase alfa to hypertonic sodium chloride, which showed
significant differences in FEV1 in favour of dornase alfa at 3 month follow-up but not at 3 week follow-up. The evidence
was low or very low quality. Due to the limited evidence, the committee relied on their expertise and experience to guide
their decision as to whether dornase alfa or hypertonic sodium chloride should be the first-line treatment. On balance, they
agreed that dornase alfa was more effective and tolerable, and insufficient evidence was presented to change currently
accepted practice. Therefore, the committee recommended dornase alfa as first choice treatment and hypertonic sodium
chloride as second choice treatment.

The committee recommended using hypertonic sodium chloride (alone or in combination with dornase alfa) if there is an
inadequate response to dornase alfa, based on clinical assessment or lung function testing. The committee noted that
treatment should be tailored to the individual, taking into account their previous experience of mucoactive agents and any
previously demonstrated efficacy.

The committee discussed whether separate recommendations on dornase alfa and hypertonic sodium chloride were
needed for different age groups. However, they concluded that the choice of mucoactive agent would not differ based on
age group in current practice and noted that some studies did not present data disaggregated by age subgroups.
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No evidence was found for children under 5 years in the evidence review. The committee noted that dornase alfa is not
licensed for this age group, however, it is current practice to prescribe dornase alfa to children under 5.

Recommendations:

Offer a mucoactive agent to people with cystic fibrosis who have clinical evidence of lung
disease.

Offer rhDNase (dornase alfa; recombinant human deoxyribonuclease) as the first choice of
mucoactive agent.

If clinical evaluation or lung function testing indicates an inadequate response to rhDNase,
consider both rhDNase and hypertonic sodium chloride or hypertonic sodium chloride alone.

Consider mannitol dry powder for inhalation for children and young people who cannot use
rhDNase and hypertonic sodium chloride because of ineligibility, intolerance or inadequate
response.

Mannitol dry powder for inhalation is recommended as an option for treating cystic fibrosis in
adults:

o who cannot use rhDNase because of ineligibility, intolerance or inadequate response to
rhDNase and

o whose lung function is rapidly declining (forced expiratory volume in 1 second [FEV1]
decline greater than 2% annually) and

o for whom other osmotic agents are not considered appropriate.

Immunomodulatory agents

Consideration of clinical benefits and harms

The committee discussed the results of the evidence and their experience in clinical practice.

The committee discussed the NMA results that found azithromycin had the best probability of reducing exacerbations and
one of the worst for improving lung function. Based on their clinical experience, the committee agreed azithromycin can
reduce exacerbations, but may not necessarily improve lung function. They highlighted, however, that there is no evidence
that supports a direct link between lung function and clinical exacerbations and the critical outcome is to reduce the number
of pulmonary exacerbations. They noted azithromycin does not have such a problematic interaction profile compared to
other alternative immunomodulatory agents. They also noted azithromycin is usually offered as first-line in current practice
and they agreed to recommend it to people who are suffering a clinical deterioration (as assessed by lung function) and to
those who present recurrent pulmonary exacerbations. They suggested that due to its pharmacokinetic profile, it can be
administered 3 times per week, rather than daily. The committee discussed the duration of treatment as, in practice, it
tends to be used for longer than the duration in studies. It was agreed that treatment should be reviewed periodically to
assess response.

The committee agreed that oral corticosteroids can be considered if clinical deterioration continues despite treatment with
azithromycin, where all other treatments have been maximised.

The committee noted there was less evidence on fluticasone than the other treatments in the NMA. It was tested in only
12 patients suggesting that more research on fluticasone is needed to increase the confidence in the results. They noted
that in practice, fluticasone does not improve lung function to the extent the NMA inferred. In the absence of evidence-
base and empirical evidence to support its use, they agreed to not recommend the use of inhaled corticosteroids.

The committee also noted the lack of evidence for omalizumab and that this is limited to case reports.

The committee acknowledged ibuprofen showed a beneficial effect in terms of lung function and nutritional status.
However, they were reluctant to recommend it widely due to the high dose and therapeutic drug monitoring required (which
is not universally available), its adverse effects profile and potential interaction with other drugs. Although the studies did
not show significant adverse events for ibuprofen, they emphasised longer follow-up trials are needed to assess this.
Moreover, none of the studies reported on renal function, which is known to be negatively affected by long-term ibuprofen
use. The committee noted ibuprofen is not currently routinely used in clinical practice for the management of cystic fibrosis
in the UK. Nevertheless, they agreed not to write a “do not do” recommendation, as they acknowledged ibuprofen may be
suitable for some people (for example when azithromycin is not deemed appropriate).
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The committee agreed it is important to assess tolerability and adverse effects in addition to efficacy when making decisions
about treatment.

Recommendations

e For people with cystic fibrosis and deteriorating lung function or repeated pulmonary
exacerbations, offer long-term treatment with azithromycin at an immunomodulatory dose.

e For people who have continued deterioration in lung function, or continuing pulmonary
exacerbations while receiving long-term treatment with azithromycin, stop azithromycin and
consider oral corticosteroids.

¢ Do not offer inhaled corticosteroids as an immunomodulatory treatment for cystic fibrosis.

Nutritional Interventions

Consideration of clinical benefits and harms

People with cystic fibrosis often suffer from undernutrition due to faecal fat loss, increased energy requirements caused
by chronic infections and malabsorption due to pancreatic insufficiency. It is well established that nutrition is important for
lung function and overall health, therefore, different nutritional interventions to improve the nutritional status and growth of
people with cystic fibrosis should be considered. Because nutrition is such an important component of overall health and
a considerable problem among people with cystic fibrosis, the committee agreed that dietitians should be an integral part
of the multidisciplinary team caring for the person with cystic fibrosis and review the patient regularly. This should be from
an individualised basis considering a myriad of factors, including current diet, salt and water intake, bowel habit in relation
to pancreatic enzyme use as well as family circumstances and needs and capabilities before recommending any nutritional
intervention.

If there are nutrition concerns, the committee recommended, based on their clinical experience and expertise, to encourage
people to increase portion size and eat high-energy foods in order to increase calorie intake and counterbalance increased
energy requirements and malabsorption.

The committee noted that the available evidence showed that oral calorie supplements are not effective in improving
nutrition or growth in people in cystic fibrosis. Therefore, the committee agreed not to recommend them as a routine
intervention for the general population of people with cystic fibrosis. They discussed whether to recommend them if there
are nutrition concerns. They noted that out of 3 studies on oral nutritional supplements, the population in 2 studies (Hanning
1993 and Kalnins 2005) was small (between 15 and 20 participants) and did not represent the population that dietitians
would actually consider offering nutrition interventions to because inclusion criteria were either unclear (Hanning 1993) or
used relatively high thresholds for weight (Kalnins 2005) to define the study populations. Only one study (Poustie 2006,
102 participants) showed no effectiveness of oral nutritional supplements in a population defined by inclusion criteria that
were similar to the thresholds for additional nutritional support outlined in the CF Trust consensus document on nutritional
management of cystic fibrosis. The committee agreed that supplements, if effective, would be preferable, from a patient’s
perspective, to enteral tube feeding, which is an invasive technique, or to appetite stimulant drugs which may be associated
with adverse effects. Therefore, based on their clinical experience and expertise, they agreed that oral nutritional
supplements should be considered on a trial basis for people requiring additional nutrition who had not responded to dietary
advice before considering more invasive interventions.

The committee noted that the evidence showed enteral tube feeding to be effective in improving nutrition and growth in
people with cystic fibrosis. The committee agreed that the capacity and the capabilities of the person and family should
always be carefully considered before embarking on this.

The committee looked at appetite stimulants as an alternative to enteral tube feeding. The committee noted that evidence
on megestrol acetate and cyproheptadine hydrochloride shows that they can improve nutritional status and growth.
However, the committee noted that the evidence was based on studies with small sample size and discussed whether
appetite stimulants can have adverse effects such as hyperglycaemia and adrenal insufficiency. There was no evidence
available on adverse effects of cyproheptadine hydrochloride and limited evidence available on adverse effects of
megestrol acetate, which was limited to either 3 or 6 months follow-up. This evidence showed no clinically significant
difference in constipation at 6 months and no difference in fasting blood glucose levels at 3 months (clinical significance
could not be calculated) between participants receiving megestrol acetate and those receiving placebo. According to the
evidence, some participants had decreased morning cortisol levels after receiving megestrol acetate, however, in one
study with 3 months follow-up values in the control group were not reported, while in the other study with 6 months follow-
up there was no clinically significant difference with the control group, and values increased after the intervention group
stopped receiving megestrol acetate. The committee discussed that although many people with cystic fibrosis considering
appetite stimulants might already have diabetes, and in their clinical experience, adrenal insufficiency is not very often
observed, they agreed to recommend them only in adults, short-term (for example up to 3 months) and after all other
options had been fully explored. Moreover, possible adverse effects should be explained so that an informed decision can
be made. The committee discussed whether the appetite stimulants for which the evidence was reviewed (megestrol
acetate and cyproheptadine hydrochloride) should be named in the recommendations. However, they agreed not to
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endorse these specifically because of the limitations of the evidence. The decision about these treatments should be based
on the whole clinical picture as well as the patient’s preferences and capabilities.

The committee agreed that oral calorie supplements, enteral feeding and appetite stimulants should be closely monitored
and discontinued if there are no positive outcomes.

Recommendations

e The cystic fibrosis specialist dietitian should offer advice on the benefits of optimal nutrition,
and at the annual assessment, review the person’s:

o total nutritional intake, including energy intake (calories)
o0 estimated nutritional needs
0 pancreatic enzyme replacement therapy, if appropriate.

e Encourage people to increase calorie intake by increasing portion size and eating high-
energy foods, if there is concern about their nutrition (including weight loss and inadequate
weight gain).

e If increased portion size and high-energy foods are not effective, consider a trial of oral
nutritional supplements.

e |If attempts to increase calorie intake are not effective, consider:

0 supplementation with enteral tube feeding, or
o for adults, a short-term trial of an appetite stimulant (for example up to 3 months).

Exocrine pancreatic insufficiency

Consideration of clinical benefits and harms

The committee agreed that the use of PERT is well-established in clinical practice as it is known that PERT treatment is
useful in overcoming enzyme deficiency in people with cystic fibrosis. However, they noted there is uncertainty regarding
the optimal doses of enzymes needed.

Based on this, the committee agreed to recommend to offer PERT to people with cystic fibrosis with pancreatic insufficiency
and that the dose should be adjusted for each person in order to minimise symptoms of malabsorption.

The committee agreed that evidence regarding the effectiveness of PERT dose and acid suppression in relation to
resolution of malabsorption symptoms, improvement in weight and improvement in patient satisfaction or health-related
quality of life was very limited and of very low quality or completely lacking. They noted that the normal clinical approach
to determining individual need was an empirical one, for instance titrating the PERT dose in terms of units of lipase against
the amount of fat being ingested. A standard dose, related to age in children, was usually given and adjustment then made
based on the clinical response in terms of trying to achieve a normal bowel habit and the resolution of any malabsorption
symptoms. They recommended that, in people with confirmed pancreatic exocrine insufficiency, the dose was titrated
against symptoms and regularly reviewed. High enzyme concentration products would aid treatment optimisation where
there was a higher dose requirement.

Recommendations

e Test for exocrine pancreatic insufficiency in people with cystic fibrosis, using a non-invasive
technigue such as stool elastase estimation. If the test result is normal, repeat it if symptoms
or signs suggesting malabsorption occur.

e Offer oral pancreatic enzyme replacement therapy to people with exocrine pancreatic
insufficiency. Adjust the dose as needed to minimise any symptoms or signs of
malabsorption.

e Consider an acid suppression agent (for example an H2 receptor antagonist or a proton
pump inhibitor) for people who have persistent symptoms or signs of malabsorption despite
optimal pancreatic enzyme replacement therapy.

Referenzen aus Leitlinien
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Lahiri T et al., 2016 [20].
Cystic Fibrosis Foundation

Clinical Practice Guidelines From the Cystic Fibrosis Foundation for Preschoolers With Cystic
Fibrosis

Fragestellung

To develop comprehensive evidence-based and consensus recommendations for the care of
preschool children, ages 2 to 5 years, with CF. This document includes recommendations in the
following areas: routine surveillance for pulmonary disease, therapeutics, and nutritional and
gastrointestinal care.

Methodik

Grundlage der Leitlinie

multidisziplinares Leitliniengremium: 16 CF pediatric experts and parents
¢ Interessenkonflikte sind dargelegt, Umgang damit unklar
e Entwicklung von PICO-Fragen, Suche in Medline und Handsuche

¢ Entwicklung von Empfehlungen auf Basis der Evidenz, bei fehlender Evidenz Nutzung von
Evidenz von alteren Kindern und klinischer Erfahrung

e Konsensusprozess anhand eines Online Surveys, 80% Zustimmung waren fir die Annahme
der Empfehlung notwendig, mindestens 87,5 % wurden bei allen Empfehlungen erreicht

Recherche/Suchzeitraum:

e Suche in Medline in 2014 (keine exakte Angabe)

LoE
e nicht bewertet
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Grade

Definition

Suggestions for Practice

The USPSTF recommends the service. There is high
certainty that the net benefit is substantial.

The USPSTF recommends the service. There is high
certainty that the net benefit is moderate or there is
moderate certainty that the net benefit is moderate to
substantial.

The USPSTF recommends selectively offering or
providing this service to individual patients based on
professional judgment and patient preferences. There
is at least moderate certainty that the net benefit is
small.

Offer or provide this service.

Offer or provide this service.

Offer or provide this service for selected
patients depending on individual circumstances.

The USPSTF recommends against the service.
There is moderate or high certainty that the service
has no net benefit or that the harms outweigh the
benefits.

Discourage the use of this service.

- OO0 m>

Statement

The USPSTF concludes that the current evidence is
insufficient to assess the balance of benefits and
harms of the service. Evidence is lacking, of poor
quality, or conflicting, and the balance of benefits and
harms cannot be determined.

Read the clinical considerations section of
USPSTF Recommendation Statement. If the
service is offered, patients should understand
the uncertainty about the balance of benefits
and harms.

Sonstige methodische Hinweise

e Die Leitlinie erfullt nicht ausreichend die methodischen Anforderungen.

Aufgrund

limitierter/fehlender hoherwertiger Evidenz zur padiatrischen Population, wird die LL jedoch
ergéanzend dargestellt.

Empfehlungen

Topic

Recommendation Statement

Grade or Consensus

Previous Guideline(s)

Therapeutics: Exacerbations

Therapeutics: Airway

Clearance

Therapeutics: Airway

Clearance

Therapeutics: Bronchodilators

Therapeutics: Hypertonic

saline

16. For children with CF, ages 2 through 5y, the
GF Foundation recommends the use of oral,
inhaled, and/or intravenous antibiotics to treat
pulmonary exacerbations.

17. For children with CF, ages 2 through 5 y, the
CF Foundation recommends the use of daily
airway clearance to improve lung function and
reduce exacerbations.

18. For children with CF, ages 2 through Sy,
the CF Foundation recommends increasing
frequency and/or duration of airway clearance
treatments for children diagnosed with
pulmonary exacerbations.

19. For children with CF, ages 2 through Sy, the
CF Foundation concludes that the evidence
is insufficient to recommend for or against
the chronic use of inhaled bronchodilators
to improve lung function and quality of life or
reduce exacerbations.

20. For children with CF, ages 2 through 5y, the
CF Foundations recommends that hypertonic
saline be selectively offered to patients based
on individual circumstances.

Consensus Recommendation

Consensus Recommendation

Grade: |; Certainty: Low

Grade C; Certainty: Moderate;
Benefit: Low

Consensus Recommendation

Cystic Fibrosis Foundation Evidence-
Based Guidelines for Management
of Infants with Cystic Fibrosis
(2008) Consensus Recommendation
Certainty: Low Benefit: Moderate

Cystic Fibrosis Pulmonary Guidelines:
Airway Clearance Therapies (2009)
Grade B, Certainty Fair, Benefit:
Moderate

Cystic Fibrosis Pulmonary Guidelines:
Airway Clearance Therapies (2009)
Grade B

Cystic Fibrosis Pulmonary Guidelines:
Chronic Medications for Maintenance
of Lung Health (2013), Grade: I,
Certainty: Low

Cystic Fibrosis Pulmaonary Guidelines:
Chronic Medications for Maintenance
of Lung Health (2013) Grade: B,
Certainty: Moderate, Benefit:
Moderate
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Therapeutics: Dornase alfa

21. For children with CF, ages 2 through 5 y, the
CF Foundation recommends that dornase alfa
be selectively offered to patients based on
individual circumstances.

Grade C; Certainty: Moderate;
Benefit: Low
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Cystic Fibrosis Pulmonary Guidelines:
Chronic Medications for Maintenance
of Lung Health (2013) Moderate to
severe disease: Grade: A, Certainty:
High, Benefit: Substantial. Mild
disease: Grade: B. Certainty: High,
Benefit: Moderate

Cystic Fibrosis Foundation Evidence-
Based Guidelines for Management
of Infants with Cystic Fibrosis (2009)
In symptomatic infants: Consensus
Recommendation, Certainty: Low,
Benefit: Moderate

Therapeutics: Inhaled
Corticosteroids

Therapeutics: Corticosteroids

Therapeutics: Ibuprofen

Therapeutics: Leukotriene
Modifiers

Therapeutics: Azithromycin

Therapeutics: vacaftor

Nutrition, Behavior, and
Gastrointestinal: Nutritional
Risk

22 For children with CF, ages 2 through 5y,
and without asthma or recurrent wheezing,
the CF Foundation recommends against the
routine use of inhaled corticosteroids to
reduce exacerbations, airway inflammation, or
improve lung function or quality of life.

23, For children with CF, ages 2 through 5y,
and without allergic bronchopulmonary
aspergillosis, the CF Foundation recommends
against the chronic use of systemic
corticosteroids to reduce exacerbations, or
improve lung function, or quality of life.

24. For children with CF, ages 2 through 5y, the CF
Foundation concludes that there is insufficient
evidence to recommend for or against
chronic high-dose ibuprofen use to slow rate
of decline of FEV,, reduce exacerbations and
hospitalizations, or improve quality of life.

25, For children with CF, ages 2 through 5y, the
CF Foundation concludes that the evidence is
insufficient to recommend for or against the
routine chronic use of leukotriene modifiers
to improve lung function or quality of life or
reduce exacerbations.

26. For children with CF, ages 2 through 5y, the CF
Foundation concludes that there is insufficient
evidence to recommend for or against the
chronic use of azithromyein.

31. For children with CF, ages 2 through 5y, the

Preschool Guidelines Committee recommends

the routine use of ivacaftor in those with

specific gating mutations* and a consideration
for those with a confirmed diagnosis of CF and

a R117H mutation.

*The mutations are G351D, G1244E, G1349D, G178R,

G5513, 31251N, 51255P, 3548N, and S548R.
38. For children with CF, ages 2 through 5y,
and at nutritional risk, the CF Foundation
recommends the use of oral nutrition
supplements, in addition to usual dietary
intake, to improve rate of weight gain.

Grade: D; Certainty: High; Benefit:

Low

Grade: D; Certainty: High; Benefit:

Low

Grade: |; Certainty: Low

Grade: |; Certainty: Low

Grade: |; Certainty: Low

Consensus Recommendation

Grade: B; Certainty: Moderate;
Benefit: Moderate

Cystic Fibrosis Pulmonary Guidelines:
Chronic Medications for Maintenance
of Lung Health (2013) Grade: D,
Certainty: High, Benefit: Zero. Cystic
Fibrosis Foundation Evidence-Based
Guidelines for Management of
Infants with Cystic Fibrosis (2009)
Consensus Recommendation,
Certainty: Low, Benefit: Zero/Negative

Cystic Fibrosis Pulmonary Guidelines:
Chronic Medications for Maintenance
of Lung Health (2013) Grade: D,
Certainty: High, Benefit: Negative

Cystic Fibrosis Pulmonary Guidelines:
Chronic Medications for Maintenance
of Lung Health (2013), Grade B,
Certainty. Moderate, Benefit:
Moderate

Cystic Fibrosis Pulmonary Guidelines:
Chronic Medications for Maintenance
of Lung Health (2013), Grade: |,
Certainty: Low

Cystic Fibrosis Pulmonary Guidelines:
Chronic Medications for Maintenance
of Lung Health (2013), Grade: C,
Certainty: Moderate, Benefit: Small
Chronic Medications (2013) Grade: A,

Certainty: Substantial, Benefit: High

Evidence-Based Practice
Recommendations for Nutrition-
Related Management of Children
and Adults with Cystic Fibrosis and
Pancreatic Insufficiency: Results of a
Systematic Review (2008) Grade: B
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Nutrition, Behavior, and 40, For children with CF, ages 2 through 5, Grade: B; Certainty: Moderate;
Gastrointestinal: Nutritional at nutritional risk who do not respond to Benefit: Moderate
Risk standard nutritional intervention and who
have not responded to the evaluation and
management plan of the multidisciplinary
team, the CF Foundation recommends the
use of enteral nutritional supplements via a
feeding tube to improve the rate of weight
gain. The concept of enteral feedings should be
introduced early as a component of CF care.
Nutrition, Behavior, and 41, For children with CF, ages 2 through 5 y, the Consensus Recommendation Cystic Fibrosis Foundation Evidence-
Gastrointestinal: Vitamins GF Foundation recommends standard, age- Based Guidelines for Management
appropriate non—fat-soluble vitamins and the of Infants with Cystic Fibrosis
recommended levels of vitamins A, D, E, and (2009) Consensus Recommendation
K by using a fat-soluble vitamin supplement Certainty: Low Benefit: Moderate
formulated for children with CF and if indicated
based on levels, additional supplementation of
vitamins A, D, E, and K.
Nutrition, Behavior, and 45. For children with CF and PI, ages 2 through 5 Consensus Recommendation Evidence-Based Practice
Gastrointestinal: PERT y, the CF Foundation recommends that PERT be Recommendations for Nutrition-
adjusted up to a dose of no greater than 2500 Related Management of Children
lipase units per kg per meal with a maximum and Adults with Cystic Fibrosis and
daily dose of 10000 lipase units/kg. Pancreatic Insufficiency: Results of a

Systematic Review (2008) Consensus
Recommendation

Bronchodilators

No studies were found that address bronchodilator efficacy in the absence of asthma or
bronchial hyperresponsiveness in CF; therefore, the evidence is insufficient to recommend for
or against the chronic use of inhaled bronchodilators in preschoolers. However, viral-triggered
wheezing or asthma in preschoolers may respond to bronchodilator therapy. (Recommendation
19).

Hypertonic Saline

Several studies have demonstrated safety and tolerability of 7% hypertonic saline (HS) in infants
and young children.®®-"1 Unlike a study in older individuals with CF, 72 a randomized controlled
trial of 344 children <5 years failed to show a reduction in the primary endpoint of pulmonary
exacerbation rate.”> However, in 2 small studies that were part of this larger trial, infant lung
function and the LCI did demonstrate improvement in subjects receiving 7% HS.”® 74 Given
these findings, the CF Foundation recommends that HS be offered to patients based on
individual circumstances, either for chronic use or during acute pulmonary exacerbation. Further
studies may alter this recommendation. (Recommendation 20.)

Dornase Alfa
Routine use of dornase alfa is associated with reduced pulmonary exacerbations, improved lung

function, and decreased rate of lung function decline among older children and adults with CF.”>-
81 Dornase alfa has been shown to have positive effects on CT changes and LCI®?%* and
improved health-related quality-of-life scores in children >6 years.?> Safety and tolerability of
dornase alfa has been demonstrated in children ages 3 months to 5 years.8% 87 Potential benefits
include its effect on mucous plugging, air trapping, and lung health in CF that may result in
delayed pulmonary disease progression. Based on moderate evidence that dornase alfa is safe
and effective, and the potential benefit is at least small, the CF Foundation recommends that
dornase alfa be offered to patients based on individual circumstances, either for chronic use or
during acute pulmonary exacerbation. Further studies may alter this recommendation.
(Recommendation 21)
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Systemic and Inhaled Corticosteroids

With the exception of treatment of allergic bronchopulmonary aspergillosis, systemic
corticosteroids are not recommended for routine use in children with CF, as potential harm
outweighs any benefit. Inhaled corticosteroids are not recommended for management of CF
lung disease, as no clear benefit has been identified.? (Recommendation 22—-23)

Ibuprofen

High-dose ibuprofen is recommended for chronic use in individuals with CF older than 6 years
with mild lung disease.? We found no prospective trials that support its use in children younger
than 6 years and conclude there is insufficient evidence to recommend for or against its use in
preschoolers with CF. (Recommendation 24).

Azithromycin

Routine use of azithromycin is recommended for individuals with CF >6 years with persistent P
aeruginosa infection.? Azithromycin is safe, reduces lower airway inflammation and
exacerbations, and improves lung function and weight gain in older children with mild CF lung
disease.® 8 There are conflicting data regarding the potential for higher nontuberculous
mycobacterial infection rates in individuals with CF on chronic azithromycin.60.9-92 There is
insufficient evidence to recommend for or against the chronic use of azithromycin in
preschoolers with CF. (Recommendation 26)
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4 Detaillierte Darstellung der Recherchestrategie

Cochrane Library - Cochrane Database of Systematic Reviews (Issue 10 of 12, October
2020) am 01.10.2020

Suchfrage

MeSH descriptor: [Cystic Fibrosis] explode all trees

("cystic fibrosis" OR mucoviscidosis):ti

#1 OR #2

DRIWIN|[F|#®

#3 with Cochrane Library publication date from Oct 2015 to present, in Cochrane Reviews

Systematic Reviews in Medline (PubMed) am 01.10.2020

# Suchfrage

cystic fibrosis[MeSH Terms]

cystic fibrosis[Title/Abstract]

mucoviscidosis[Title/Abstract]
#1 OR #2 OR #3

Ol |W[(N|F

(#4) AND (((Meta-Analysis[ptyp] OR systematic[sb] OR ((systematic review [ti] OR meta-
analysis[pt] OR meta-analysis|[ti] OR systematic literature review][ti] OR this systematic
review[tw] OR pooling project[tw] OR (systematic review[tiab] AND review[pt]) OR meta
synthesis[ti] OR meta-analy*[ti] OR integrative review[tw] OR integrative research review[tw]
OR rapid review[tw] OR umbrella review[tw] OR consensus development conference[pt] OR
practice guideline[pt] OR drug class reviews][ti] OR cochrane database syst rev[ta] OR acp
journal club[ta] OR health technol assess[ta] OR evid rep technol assess summ]ta] OR jbi
database system rev implement rep[ta]) OR (clinical guideline[tw] AND management[tw]) OR
((evidence based][ti] OR evidence-based medicine[mh] OR best practice*[ti] OR evidence
synthesis[tiab]) AND (review[pt] OR diseases category[mh] OR behavior and behavior
mechanisms[mh] OR therapeutics[mh] OR evaluation study[pt] OR validation study[pt] OR
guideline[pt] OR pmcbook)) OR ((systematic[tw] OR systematically[tw] OR critical[tiab] OR
(study selection[tw]) OR (predetermined[tw] OR inclusion[tw] AND criteri* [tw]) OR exclusion
criteri*[tw] OR main outcome measures[tw] OR standard of care[tw] OR standards of care[tw])
AND (surveyl[tiab] OR surveys[tiab] OR overview*[tw] OR review[tiab] OR reviews[tiab] OR
search*[tw] OR handsearch[tw] OR analysis[ti] OR critique[tiab] OR appraisal[tw] OR
(reduction[tw] AND (risk[mh] OR risk[tw]) AND (death OR recurrence))) AND (literature[tiab]
OR articles[tiab] OR publications[tiab] OR publication [tiab] OR bibliography]tiab] OR
bibliographies[tiab] OR published[tiab] OR pooled data[tw] OR unpublished[tw] OR citation[tw]
OR citations[tw] OR database][tiab] OR internet[tiab] OR textbooks[tiab] OR references[tw] OR
scales[tw] OR papers[tw] OR datasets[tw] OR trials[tiab] OR meta-analy*[tw] OR (clinical[tiab]
AND studies][tiab]) OR treatment outcome[mh] OR treatment outcome[tw] OR pmcbook)) NOT
(letter[pt] OR newspaper article[pt])) OR Technical Report[ptyp]) OR (((((trials[tiab] OR
studies[tiab] OR database*[tiab] OR literature[tiab] OR publication*[tiab] OR Medline[tiab] OR
Embase[tiab] OR Cochrane[tiab] OR Pubmed][tiab])) AND systematic*[tiab] AND (search*[tiab]
OR research*[tiab]))) OR (((((((((((HTA[tiab]) OR technology assessment*[tiab]) OR technology
report*[tiab]) OR (systematic*[tiab] AND review*[tiab])) OR (systematic*[tiab] AND
overview*[tiab])) OR meta-analy*[tiab]) OR (meta[tiab] AND analyz*[tiab])) OR (meta[tiab] AND
analys*[tiab])) OR (meta[tiab] AND analyt*[tiab]))) OR (((review*[tiab]) OR overview*[tiab])
AND ((evidenceltiab]) AND based[tiab]))))))

6 (#5) AND ("2015/10/01"[PDAT] : "3000"[PDAT])
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7 (#6) NOT "The Cochrane database of systematic reviews"[Journal]

8 (#7) NOT (retracted publication [pt] OR retraction of publication [pt])

Leitlinien in Medline (PubMed) am 01.10.2020

Suchfrage

cystic fibrosis[MeSH Terms]

cystic fibrosis[Title/Abstract]

mucoviscidosis[Title/Abstract]
#1 OR #2 OR #3

(#4) AND (Guideline[ptyp] OR Practice Guideline[ptyp] OR guideline*[ti] OR Consensus
Development Conference[ptyp] OR Consensus Development Conference, NIH[ptyp] OR
recommendation*[ti])

[P [W[IN|[F|H#H

(#5) AND ("2015/10/01"[PDAT] : "3000"[PDAT])

(#6) NOT (retracted publication [pt] OR retraction of publication [pt])
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Beteiligung von AkdA und Fachgesellschaften nach §35a Abs. 7 SGB V i.V.m. VerfO 5.
Kapitel 8 7 Abs. 6
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Kontaktdaten

Arzneimittelkommission der deutschen Arzteschaft (AkdA), Herbert-Lewin-Platz 1, 10623 Berlin
(www.akdae.de); Stand: 13.10.2020

Indikation gemaf Beratungsantrag
Zur Behandlung der zystischer Fibrose bei

- Kindern ab 6 Jahren, die homozygot sind fur die F508del Mutation im CFTR-Gen

- Kindern ab 6 Jahren, die heterozygot sind fir die F508del-Mutation und eine der folgenden
Mutationen im CFTR-Gen aufweisen: P67L, R117C, L206W, R352Q, A455E, D579G,
711+3A—G, S945L, S977F, R1070W, D1152H, 2789+5G—A, 3272-26A—G und3849+10kbC—T.

- Kinder ab 4 Monaten, die eine R117H-CFTR-Mutation oder eine der folgenden Gating-
Mutationen (Klasse lll) im CFTR-Gen aufweisen: G551D, G1244E, G1349D, G178R, G551S,
S1251N, S1255P, S549N oder S549R

1. Was ist der Behandlungsstandard unter Beriicksichtigung der vorliegenden Evidenz bei
zystischer Fibrose bei Kindern? Wie sieht die Versorgungspraxis in Deutschland aus?

2. Gibt es Kriterien fur unterschiedliche Behandlungsentscheidungen bei der Behandlung von
zystischer Fibrose bei Kindern, die regelhaft berticksichtigt werden? Wenn ja, welche sind dies und
was sind in dem Fall die Therapieoptionen?

3. Folgende spezielle Patientenpopulation werden untersucht (hier diverse Mutationen
(homozygot/heterozygot F508del; R117H-Mutationen; Gating-Mutationen)? Ergibt sich bei
Bertcksichtigung dieser Patientencharakteristika bzw. der beschriebenen Behandlungssituation
eine andere Vergleichstherapie?

Die Behandlung von Kindern (= 1.—-12. Lebensjahr) mit zystischer Fibrose (= Mukoviszidose, in Folge als
CF bezeichnet) ist multimodal, komplex und so individualisiert, dass sich in diesem Rahmen nur einzelne
Prinzipien und therapeutische Grundziige abbilden lassen. Dabei werden die gestellten Fragen
sinnvollerweise gemeinsam bearbeitet. Zudem soll darauf hingewiesen werden, dass alle Phase-I11-Studien
zur Indikation Mukoviszidose in den letzten > 10 Jahren in der multizentrischen Struktur spezifischer ,,Clinical
trial networks" auf europaischer oder globaler Ebene (einschlieBlich Nordamerika und Australien)
durchgefuhrt wurden mit ausschlieBlichem Einschluss von Patienten, deren Betreuung an spezialisierten
CF-Zentren unter MaRgabe der jeweils aktuellen Therapie-Empfehlungen erfolgt. Daher erscheint die Frage
der Standard-Vergleichstherapie fur Fragen der Alters-Indikation von CFTR-Modulatoren wenig relevant.

In Deutschland wurde 2016 ein generelles Neugeborenen-Screening auf Mukoviszidose eingefihrt, welches
zur frihen Identifikation von betroffenen, aber zum Diagnosezeitpunkt in der Regel symptomlosen
Sauglingen fuhrt. Hier existieren altere Konsens-basierte Empfehlungen ohne formale Evidenz aus
randomisierten klinischen Studien zum Beginn einer oralen Pankreasenzym-Supplementation bei Kindern
mit exokriner Pankreasinsuffizienz (messbar am Gehalt von Pankreas-Elastase im Stuhl) sowie zur
praventiven Atem-Physiotherapie. Der frihe Beginn einer inhalativen Dauertherapie mit hypertoner
Kochsalzlésung wurde in einer kiirzlich verodffentlichten Studie als wirksam belegt (1). Dartiber hinaus gelten
fur alle CF-Kinder spezifische Empfehlungen zur Ernahrung (2), zu aktivem Lebensstil mit Ausdauersport
sowie zu praventiven MalRnahmen der Hygiene und Infektionspravention insbesondere im medizinischen
Kontext (3). Die Patienten sollten regelmaRig (mindestens alle drei Monate) in spezialisierten Zentren
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Indikation gemaf Beratungsantrag
Zur Behandlung der zystischer Fibrose bei

- Kindern ab 6 Jahren, die homozygot sind fur die F508del Mutation im CFTR-Gen

- Kindern ab 6 Jahren, die heterozygot sind fir die F508del-Mutation und eine der folgenden
Mutationen im CFTR-Gen aufweisen: P67L, R117C, L206W, R352Q, A455E, D579G,
711+3A—G, S945L, S977F, R1070W, D1152H, 2789+5G—A, 3272-26 A—G und3849+10kbC—T.

- Kinder ab 4 Monaten, die eine R117H-CFTR-Mutation oder eine der folgenden Gating-
Mutationen (Klasse lll) im CFTR-Gen aufweisen: G551D, G1244E, G1349D, G178R, G551S,
S1251N, S1255P, S549N oder S549R

vorgestellt und durch multidisziplindre Teams aus Kinderarzten, Pflegekréaften, Krankengymnasten,
Psychologen, Sozialarbeitern und Erndhrungsfachkraften mit gutem Zugang zu diagnostischen Methoden
(Humangenetik, Labor, Mikrobiologie, Sonografie, Radiologie, Lungenfunktion) und weiteren fachérztlichen
Disziplinen betreut werden. In der deutschen Versorgungsrealitit wird die weitgehend ambulante
Behandlung teils in spezialisierten kinderéarztlichen Praxen, teils in Klinikambulanzen angeboten. Das
aktuelle Spektrum mit Daten von knapp 6000 Betroffenen in Deutschland ist am besten abgebildet in dem
von der Selbsthilfe-Organisation Mukoviszidose e. V. geflhrten Patientenregister (4).

Alle Ubrigen pharmakologischen und nicht-medikamentésen Behandlungsansatze richten sich an den
symptomatischen bzw. diagnostisch erfassbaren Organ-Manifestationen der genetisch determinierten
Systemerkrankung CF und dem individuellen Langzeitverlauf mit eventuellen Komplikationen aus. Dazu
zahlen insbesondere:

e Progrediente Lungenerkrankung mit Hyper- und Dyskrinie, bronchialer Obstruktion, Uberbldhung,
Verteilungsstérung und chronisch-bakterieller Atemwegsinfektion = Atem-Physiotherapie, Sekretolyse
(hypertone Kochsalzlésung/DNase/Mannitol inhalativ, evtl. ACC oral), Bronchodilatatoren (inhalativ),
Antibiotika (oral, inhalativ, intravends), Sauerstoff-Langzeittherapie, Lungentransplantation (in der Regel
erst im Jugendlichen-/Erwachsenenalter eine Option), spezifische Diagnostik und Therapie bei
potentiellen Komplikationen wie Hamoptyse, Pneumothorax, allergische bronchopulmonale
Aspergillose, Infektion mit nicht-tuberkulésen Mykobakterien, Atemversagen.

e Exokrine Pankreasinsuffizienz = Enzym-Supplementation jeweils zur Mahlzeit nach individueller
Dosierung, Supplementation fettléslicher Vitamine (A, D, E), spezifische Diagnostik und Therapie bei
potentiellen Komplikationen wie Gedeihstdérung, Pankreatitis, Rektumprolaps oder distales intestinales
Obstruktionssyndrom.

e Endokrine Pankreasinsuffizienz = Entwicklung eines Diabetes mellitus Typ Il in der Regel erst im
Jugendlichen- bis Erwachsenenalter (insgesamt 40 %), jahrliches Screening mit oralem Glukose-
Toleranztest ab dem 10. Lebensjahr.

e Progrediente Lebererkrankung mit biliarer Zirrhose und Risiko fur Cholelithiasis, portale Hypertension
und metabolisches Leberversagen = Screening mit Labor und Ultraschall, Ursodesoxycholsaure,
interventionelle Therapie von Osophagus-/Magen-/Rektum-Varizen.

e Chronische Rhinosinusitis = Nasenspilung oder Verneblertherapie mit pulsierendem Aerosol und
isotoner/hypertoner Kochsalzldsung bzw. DNase, eventuell Steroid-Nasenspray oder funktionelle HNO-
Chirurgie bei ausgepragter symptomatischer Polyposis.

e Salzverlustsyndrom = Orale NaCl-Substitution in der warmen Jahreszeit.

Fur unterschiedliche Behandlungsentscheidungen (Frage 2) werden regelmaRig Kriterien erfasst wie
subjektive Symptomatik und krankheitsbezogene Lebensqualitat, Erndhrungszustand und physiologische
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Indikation gemaf Beratungsantrag
Zur Behandlung der zystischer Fibrose bei

- Kindern ab 6 Jahren, die homozygot sind fur die F508del Mutation im CFTR-Gen

- Kindern ab 6 Jahren, die heterozygot sind fir die F508del-Mutation und eine der folgenden
Mutationen im CFTR-Gen aufweisen: P67L, R117C, L206W, R352Q, A455E, D579G,
711+3A—G, S945L, S977F, R1070W, D1152H, 2789+5G—A, 3272-26 A—G und3849+10kbC—T.

- Kinder ab 4 Monaten, die eine R117H-CFTR-Mutation oder eine der folgenden Gating-
Mutationen (Klasse lll) im CFTR-Gen aufweisen: G551D, G1244E, G1349D, G178R, G551S,
S1251N, S1255P, S549N oder S549R

Entwicklung, koérperlicher Untersuchungsbefund, Lungenfunktionsbefund, Laborwerte und Bildgebung
mittels Abdomen-Sonografie und Thorax-Rontgen/-MRT. Ein weiteres entscheidendes Kriterium ist der
bakteriologische Befund aus Atemwegssekret, das alle 2—3 Monate mittels Rachenabstrich oder Sputum
(eventuell nach Induktion mit hypertoner Kochsalz-Inhalation) gewonnen wird.

Eine Genotyp-spezifische Therapie (Frage 3) ist in Deutschland einerseits fur Kinder ab einem Alter von
sechs Monaten und einem Kérpergewicht von 5 kg zugelassen, welche mindestens eine der in der dritten
Indikations-Gruppe angegebenen CFTR-Mutationen aufweisen (R117H oder Gating-Mutationen entspr.
Klasse Ill). Fur diese Patienten wurde ein erheblicher positiver Effekt der oralen Therapie mit lvacaftor
(Kalydeco®) auf relevante Endpunkte gezeigt, so dass die Langzeitbehandlung mit dem CFTR-Modulator
als Behandlungsstandard angesehen werden muss.

Andererseits steht fur Kinder ab zwei Jahren mit Homozygotie fur die F508del-Mutation (erste
Indikationsgruppe) die Kombinationsbehandlung mit Lumacaftor/lvacaftor (Orkambi®) zur Verfiigung,
welche in Studien moderate Effekte auf Kérpergewicht, Lungenfunktion und Exazerbationsfrequenz sowie
ein akzeptables Sicherheitsprofil gezeigt hat. Die Therapieentscheidung wird in der Regel nach Aufklarung
und gemeinsamer Abwagung von Nutzen und Risiken im Arzt-Patienten-Gesprach individuell getroffen, so
dass dieser Modulator nicht zum allgemeinen Behandlungsstandard gerechnet werden kann.

Fur die in der zweiten Indikationsgruppe genannten Patienten mit compound-Heterozygotie fir F508del und
eine der aufgefuhrten Minimalfunktions-Mutationen ist derzeit erst ab einem Alter von zwdlf Jahren die
Pharmakotherapie mit Tezacaftor/lvacaftor (Symkevi®) oder einer Dreifachkombination von
Tezacaftor/Elexacaftor/lvacaftor (Kaftrio®) EU-weit zugelassen.

Zusatzlich zur eventuellen Pharmakotherapie mit einem der genannten CFTR-Modulatoren gelten die
Ubrigen BehandlungsmafRnahmen wie oben ausgefiihrt fir alle molekulargenetisch definierten
Untergruppen von CF-Patienten als Therapie-Standard im Kindesalter.

Als Erganzung dieser Angaben sind Verweise auf drei AWMF-Leitlinien zur Mukoviszidose-Therapie (5-7)
sowie Konsensus-Empfehlungen der europaischen CF-Fachgesellschaft (8) wie der britischen (9) und US-
amerikanischen Selbsthilfe-Organisationen (10) angeflgt.
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Indikation gemaf3 Beratungsantrag
Zur Behandlung der zystischer Fibrose bei
- Kindern ab 6 Jahren, die homozygot sind fur die F508del Mutation im CFTR-Gen

- Kindern ab 6 Jahren, die heterozygot sind fir die F508del-Mutation und eine der folgenden
Mutationen im CFTR-Gen aufweisen: P67L, R117C, L206W, R352Q, A455E, D579G, 711+3A—G,
S945L, S977F, R1070W, D1152H, 2789+5G—A, 3272-26A—G und3849+10kbC—T.

- Kinder ab 4 Monaten, die eine R117H-CFTR-Mutation oder eine der folgenden Gating-
Mutationen (Klasse Ill) im CFTR-Gen aufweisen: G551D, G1244E, G1349D, G178R, G551S,
S1251N, S1255P, S549N oder S549R

Was ist der Behandlungsstandard unter Beriicksichtigung der vorliegenden Evidenz bei zystischer
Fibrose bei Kindern? Wie sieht die Versorgungspraxis in Deutschland aus?

Der Behandlungsstandard fur Kinder mit Zystischer Fibrose (Mukoviszidose) richtet sich nach nationalen
und internationalen Leitlinien. Er umfasst neben den Empfehlungen zur Therapie Empfehlungen zur
initialen Diagnostik und Diagnosestellung, sowie zur erndhrungstherapeutischen, physiotherapeutischen
und psychosozialen Betreuung und Hygiene, sowie Empfehlungen zur Betreuung in von den
Fachgesellschaften GPP (Gesellschaft fir padiatrische Pneumologie), DGP (Deutsche Gesellschaft fur
Pneumologie) in Zusammenarbeit mit dem Mukoviszidose e.V. zertifizierten Ambulanzen und Zentren.

Seit Einfuhrung des Neugeborenenscreenings auf Mukoviszidose im September 2016 wird die Diagnose
h&ufig noch vor dem Auftreten deutlicher klinischer Symptome gestellt. Ziel ist es friih sowohl die Familien
zu schulen, als auch nicht nur symptomatisch sondern auch praventiv zu behandeln um den
Krankheitsverlauf positiv zu beeinflussen, heil3t zu verlangsamen.

Zu den Hygienemafnahmen bei Mukoviszidose wird auf die Empfehlungen des Robert-Koch-Institutes
verwiesen (Simon et al.).

Neben allen direkten MaRhahmen am Patienten, bzw. in direkter Interaktion mit den Familien, sollten die
betreuenden Behandeln am nationalen Patientenregister teilinehmen, um fortlaufend Daten tber den
Zusammenhang bestimmter Therapie mit den Krankheitsverlaufen retrospektiv, prospektiv und im
europaischen und weltweiten Verlauf auswerten zu kdnnen und damit Therapie-Empfehlungen zu
optimieren.

Der klinische Verlauf kann bereits ab Geburt und auch Uber die gesamte Kindheit hinweg sehr
unterschiedlich sein - von schweren Beeintrachtigungen bereits zur und kurz nach Geburt (Mekoniumileus,
Elektrolyt-Entgleisungen, Ikterus prolongatus, Pneumonien) bis hin zu fast symptomatischen Patienten.
Der klinische Verlauf wird zum einen durch genetische Faktoren (Art und Kombination der CFTR-
Funktion), aber auch durch andere klinische und soziale Co-Faktoren beeinflusst, die bislang nicht alle
bekannt sind, so dass zur Diagnosestellung keine sichere Prognose uber den Verlauf der Erkrankung
abgegeben werden kann und die zur Verfigung stehenden Therapie-MalZnahmen immer individuell
gesteuert werden mussen.




Zur Diagnosestellung soll immer auch eine Genetische Diagnhostik zur Feststellung der zugrunde
liegenden CFTR-Mutationen erfolgen, um die Mdéglichkeiten fir eine Mutations-spezifische
Modulatortherapie zu eruieren.

Im Folgenden sollen die grundséatzlich empfohlenen Basis-Therapie-MaRnahmen zur Therapie der
Atemwegserkrankung bei Mukoviszidose, als auch zur Therapie der gastrointestinalen Erkrankung kurz
dargestellt werden:

Physiotherapie im Sinne einer spezialisierten Physio-Atemtherapie soll zeithah nach Diagnosestellung
begonnen werden. Eine atemwegserweiternde Inhalation (Salbutamol) kann nach individuellem Ermessen
vor der Physiotherapie durchgefuihrt werden.

Eine inhalative sekretolytische Therapie soll ab der Diagnosenstellung durchgefiihrt werden, ab dem Alter
von 2 Jahren kann zusétzlich eine sekretolytische Therapie je nach Befund mit Dornase alpha
durchgefuihrt werden. Eine atemwegserweiternden Therapie mit Salbutamol kann nach individuellen
Befunden durchgefiihrt werden.

Bei Hinweisen fir eine bronchiale Hyperreagibilitét soll eine leitliniengerechte Therapie nach NVL Asthma
eingeleitet werden.

Ab Diagnosestellung sollen regelmaRig Nasenspilungen mit Hypertoner Kochsalzlésung durchgefiihrt
werden, als praventive oder therapeutische Malinahme der Beteiligung der oberen Atemwege (chronische
Rhinosinusitis, Polyposis nasi) bei Mukoviszidose.

Ca. 80% der Kinder mit Mukoviszidose haben eine exokrine Pankreasinsuffizienz, andere Patienten
entwickeln diese erst spater im Verlauf. Dementsprechend soll neben schulenden und
ernadhrungstherapeutischen Manahmen (Supplementierung von Elektrolyten und Spurenelementen,
hochkalorische Erndhrung) direkt nach Diagnose einer exokrinen Pankreasinsuffizienz mit der
Supplementierung von Pankreasenzymen begonnen werden. Bei unzureichender Wirkung muss neben
einer Dosis-Anpassung ein Ausschluss anderer Stérungen der Dinndarmfunktion erfolgen. Eine
zusatzliche Therapie mit Protonenpumpeninhibitoren oder Pankreas-Enzympréaparaten mit anderem pH-
Optimum muss individuell nach Klinik angepasst werden.

Bei Patienten ohne Pankreasinsuffizienz muss die Pankreasfunktion regelméaRig Uberprift werden, da
auch eine spatere Insuffizienz méglich ist.

Bei einer Leberbeteiligung kann Ursodesoxycholsédure gegeben werden.

Eine Natriumchlorid-Substitution soll auf individueller Basis abhéngig von den regelmafiig erhobenen
Befunden durchgefiihrt werden.

Kinder mit Mukoviszidose haben unabhé&ngig von der Pankreasfunktion ein erhdhtes Risiko fur einen
Mangel an fettldslichen Vitaminen (Vitamin A, D, E und K). Diese sollen regelm&Rig kontrolliert und
individuell substituiert werden um normale Serumspiegel zu erreichen.

Zink, Selen und Eisen sollen bei Mangel substituiert werden.

Eine Therapie mit CFTR-Modulatoren (Ilvacaftor, Lumacaftor, Tezacaftor, Elexacaftor) ist in
Abhéangigkeit der vorliegenden CFTR-Mutationen und des klinischen Verlaufes, zuwies der
altersbeschrankten Zulassung empfohlen. Hierauf soll im unteren Abschnitt der Stellungnahme
noch einmal naher eingegangen werden.



Ab der Diagnosestellung werden regelmafige mikrobiologische Untersuchungen der Keimflora der Lunge
empfohlen, im jungen Alter zunachst durch Rachenabstriche, ab dem Zeitpunkt, wo Sputum expektoriert
werden kann durch Untersuchung von Sputum-Proben. Ziel ist es bei Nachweis von pathogenen Erregern
frih und effektiv zu behandeln, um diese mdglichst zu eradizieren, sollte dies nicht mdglich sein, ist eine
Suppressionstherapie bei pulmonale Exazerbationen das Ziel. Erreger denen der besondere Augenmerk
bei diesen Untersuchungen gilt, da sie bekanntermaRen zu einer chronischen Infektion und signifikanten
Verschlechterung des Krankheitsverlaufes fiihren sind z.B. Pseudomonas aeruginosa, Burkholderia
cepacia, Achromobacter xylosoxidans, Stenotrophomonas maltophilia und weitere. Aber auch Bakterien
wie Staph. aureus, H. Influenza, atypische Mykobakterien, etc. und Pilze wie Aspergillus fumigatus oder
Exophiala dermatiditis kénnen eine therapeutische Konsequenz haben. Je nach Erreger stehen orale,
inhalative und intravendse Antibiotika und Antimykotika zur Verfligung. Empfohlen sind mikrobiologische
Untersuchungen alle 8 Wochen und bei pulmonale Exazerbationen bei Pseudomonat-negativen Patienten,
bei Pseudomonas-positiven Patienten alle 3 Monate. Mindestens 1x/Jahr sollte eine Untersuchung auf
atypische Mykobakterien erfolgen.

Spatestens ab dem 10. Lebensjahr sollen regelméRige Kontrollen des Blutzuckers und der Glukose-
Toleranz erfolgen da fur Patienten mit Mukoviszidose ein erhohtes Risiko fur das Auftreten eines Diabetes
mellitus besteht. der entsprechend mit Insulin und/oder oralen Antidiabetika behandelt werden muss.

Bei Nachweis einer Polyposis nasi ist eine typische Therapie mit nasalen Steroiden empfohlen, bei
mangelnder Wirkung kann eine operative Therapie notwendig sein.

Viele weitere Komplikationen sind auf Basis der zu Grunde liegenden Mukoviszidose-Erkrankung maglich
und mussen individuell therapiert werden (Hamoptysen, Pneumothorax, Lungenatelektasen, Distales
Intestinales Obstruktionssyndrom (DIOS), Leberzirrhose mit Portalen Hypertension, Allergische
bronchopulmonale Aspergillose (ABPA), etc.).

Bei schwersten pulmonale Verlaufen kann im Einzelfall auch schon im Kindesalter eine
Lungentransplantation als letzte Therapieoption fir die fortgeschrittene Lungenerkrankung notwendig sein.

Gibt es Kriterien fur unterschiedliche Behandlungsentscheidungen bei der Behandlung von
zystischer Fibrose bei Kindern, die regelhaft berticksichtigt werden? Wenn ja, welche sind dies und
was sind in dem Fall die Therapieoptionen?

Die Kriterien fur unterschiedliche Behandlungsentscheidungen entstehen immer durch den individuellen
Verlauf der Erkrankung beim einzelnen Patienten, individuelle Co-Faktoren und zuséatzliche Erkrankungen,
sowie soziale Kontext-Faktoren. Der Verlauf entscheidet dementsprechend Uber die Intensitat der
Therapie und die Notwendigkeit zusatzlicher Therapie-MalRnahmen, wie auch Uber die Mdglichkeit einer
Therapie-Deeskalation. Um die Therapie fiir jeden Mukoviszidose-Patient individuell gestalten zu kénnen
ist ein engmaschiges Monitoring in einer spezialisierten Ambulanz notwendig. Die Empfehlung ist, dass
Kinder in den ersten beiden Lebensjahren je nach Verlauf alle 6-8 Wochen vorgestellt werden sollen,
danach mindestens alle 3 Monate und grundsétzlich bei jeder Komplikation und pulmonale
Exazerbationen.

Neben den individuellen Behandlungsentscheidungen zur Intensitéat der Basistherapie und notwendigen
zusatzlichen Therapiemal3inahmen spielen auch die individuell zu Grunde liegenden CFTR-Mutationen fir
Behandlungsentscheidungen eine Rolle. Je nach CFTR-Mutationen stehen ab einem unterschiedlichen
Alter CFTR-Modulatoren zur Therapie des Basisdefektes zur Verfligung. Der Einsatz dieser Moderatoren
ist neben der CFTR-Mutation abhangig von der Alterszulassung, dem individuellen Krankheitsverlauf, der
Vertraglichkeit, patientenspezifischen Co-Faktoren und der individuellen Wirksamkeit.

Die Mdglichkeiten und der Einsatz der spezifischen Modulator-Therapie im Einzelnen wird im néchsten
Abschnitt nochmals dargestellt. Auch bei Erfillung der genetischen Voraussetzungen muss der Einsatz
jeder Modulator-Therapie im Einzelfall immer kritisch geprift werden und die Wirksamkeit im Verlauf
Uberprift werden. Eine Modulator-Therapie kann die Basis-Therapie grundsatzlich nicht ersetzen, diese
muss auch unter Einsatz eines Moderators weitergefuhrt werden.
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Folgende spezielle Patientenpopulation werden untersucht (hier diverse Mutationen
(homozygot/heterozygot F508del; R117H-Mutationen; Gating-Mutationen)? Ergibt sich bei
Berucksichtigung dieser Patientencharakteristika bzw. der beschriebenen Behandlungssituation
eine andere Vergleichstherapie?

Folgende Modulatoren stehen derzeit zur CFTR-mutationsspezifischen Therapie in Deutschland zur
Verfugung und folgende Empfehlung wird ausgesprochen.

1.

Ivacaftor (Kalydeco) zur Therapie von Patienten mit mindestens einer Gatling-Mutation (G551D,
G178R, S549N, S549R, G551S, G970R, G1244E, S1251N, S1255P, G1349D) ab dem 6. LM => die
Therapie mit Ivakaftor fir Patienten mit mindestens einer der 0.g. Gating-Mutationen wird empfohlen.
Neben den in den Zulassungsstudien beschriebenen Effekten auf Lungenfunktion, Schweil3test,
pulmonale Exazerbationen , Lebensqualitat und BMI ist eine praventive Wirkung zu erwarten mit
Verbesserung der Pankreas-Funktion und somit besserem Gedeihen, Hinauszdgern der chronischen
Lungenstruktur-Veranderungen und Stabilisierung der pulmonale Situation noch vor Eintreten einer
schweren klinischen Symptomatik ist aufgrund des Wirkmechanismus zu erwarten. Eine Herabsetzung
der Altersbeschrénkung und somit Zulassung ab dem 4. Lebensmonat ist positiv zu bewerten

Ivacaftor (Kalydeco) zur Therapie von Patienten mit einer R117H-Mutation ab 18 Jahren => Bei
Patienten mit einer R117H-Mutation ist bekannt, dass die klinische Symptomatik meist erst deutlich
spater einsetzt, als bei Patienten mit anderen Mutationen. Die Schwere der Symptomatik ist zudem
abhangig vom Nachweis des Poly-T-Alleles im Zusammenhang mit der Mutation. So haben Patienten
mit einem 5T-Allel haufig einen zwar deutlich spéter einsetzenden, dann jedoch klinisch
symptomatischen Verlauf mit zunehmender pulmonale Symptomatik, Patienten mit einem 7T-Allel
haben meist eine deutlich milderen bis asymptomatischen Verlauf, Patienten mit einem 9T-Allel sind
meistens kaum bis asymptomatisch. Dementsprechend sollte bei Patienten mit einer R117H-Mutation
immer das Poly-T-Allel mitbestimmt werden und der Einsatz von Ivacaftor auch davon und vom
klinischen Verlauf abhangig gemacht werden. Da in der Literatur aber auch Einzelfalle von Kindern mit
deutlicher klinischer Symptomatik und Einschrankungen der Lungenfunktion bei Nachweis einer
R117H-Mutation beschrieben werden, sollte ein Einsatz des Medikamentes im Einzelfall auch schon
vor dem 18. Geburtstag mdglich sein.

Lumakfator/lvakaftor (Orkambi) zur Therapie von Patienten homozygot fiir die Mutation F508del ab
dem 2. Lebensjahr => Da bei Patienten mit einer Homozygotie F508del der klassische Verlauf einer
Mukoviszidose-Erkrankung zu erwarten ist und meine exokrine Pankreasinsuffiizienz fast immer
vorliegt, ist der Einsatz ab dem Zulassungsalter zu empfehlen um die Pankreasfunktion positiv zu
beeinflussen und pulmonale Exazerbationen vorzubeugen.

Tezakaftor/Ivakaftor (Symkevi)+Ivakftor (Kalydeco) zur Therapie von Patienten homozygot F508del ab
dem 12. Lebensjahr => Im Einzelfall kann eine Therapie mit Tezakaftor/lvakaftor + Ivacaftor bessere
klinische Effekte und weniger Nebenwirkungen (bronchiale Obstruktion, Leberenzym-Erhéhung)
bewirken als eine Therapie mit Lumakaftor/lvakaftor, dementsprechend sollte diese Therapie-Option
fir die genannte Patientengruppe nach strenger Indikationsstellung zur Verfiigung stehen - eine
Herabsetzung der Altersbegrenzung ist auch hier zu empfehlen.

Tezakftor/Ivakaftor (Symkevi)+lvakaftor (Kalydeco) zur Therapie von Patienten compound heterozygot
fur die Mutationen P67L, R117C, L206W, R352Q, A455E, D579G, 711+3A—G, S945L, S977F,
R1070W, D1152H, 2789+5G—A, 3272-26A—G und3849+10kbC—T => da dies die einzige Modulator-
Therapie fir die genannte Patientengruppe darstellt und die positiven Effekte aus den
Zulassungsstudien sich im klinischen Alltag vor allem die pulmonale Exazerbationsrate und die
Lebensqualitat betreffend gute reproduzieren lassen ist ein friihzeitiger Einsatz und somit auch eine
Herabsetzung der Altersgrenze zum Einsatz zu empfehlen.

Tezakaftor/Elexacaftor/Ivakftor (Kaftrio) + Ivacaftor (Kalydeco) => Diese Modulator-Therapie ist seit
August 2020 fur Patienten ab dem 12. Lebensjahr entweder homozygot F508del oder Compound
heterozygot F508del + 1 Minimal Function-Mutation zugelassen. Anhand der Studienergebnisse ist ein
Einsatz fir diese Patientengruppen zu empfehlen. Bei Patienten homozygot F508del, welche unter
einer Therapie mit Lumakftor/lvakaftor oder Tezakfator/lvakftor + lvacaftor einen stabilen Verlauf ohne



Einschrankung der Lungenfunktion oder pulmonale Exazerbationen ist der Zusatznutzen und damit
der Zeitpunkt einer Umstellung der Therapie kritisch zu prifen.

Fur alle Modulator-Therapien gilt, dass sie zum einen die Basistherapie nicht ersetzen sondern add
on eingesetzt werden sollten und zum anderen, dass die Therapie engmaschig tberwacht und auf
ihre Wirksamkeit und Nebenwirkungen Gberprift werden missen.

Literatur:

Die Vertffentlichungen der primaren Studien zur Wirksamkeit der CFTR-Modulatoren sind dem GBA im
Rahmen der Zulassungsverfahren und der Bewertung durch das IQWIG bereits vorliegend und sollen hier
nicht erneut aufgefihrt werden, kdnnen jedoch bei Bedarf jederzeit nachgereicht werden.

Cystic Fibrosis Pulmonary Guidlines: Use of cystic fibrosis transmembrane conductance regulator
modulator therapy in patients with cystic fibrosis; Ren C.L. et al 2017

A systematic review of the clinical efficacy and safety of cftr-modulators in cystic fibrosis; Al-Rahim et al,
2019

Ivacaftor treatment in patients 6 to <12 months old with a CFTR gating mutation; Davies JC et al. 2018

Lung function decline is delayed but not decreased in patients with cystic fibrosis and the R117H gene
mutation. Wagender JS et al, 2018

WS17.5 Patients with cystic fibrosis and the R117H mutation: The European experience
Author links open overlay panel; Naehrlich L et al. 2015

Early pulmonary manifestation of cystic fibrosis in children with the DeltaF508/R117H-7T genotype;
O’Sullivan BP et al. 2006


https://pubmed.ncbi.nlm.nih.gov/29100868/
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