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l.  ZweckmaiRBige Vergleichstherapie: Kriterien gemaR 5. Kapitel § 6 VerfO G-BA

Selpercatinib

[zur Behandlung des fortgeschrittenen, medulldren Schilddriisenkarzinoms mit RET-Mutation]

Kriterien gemaR 5. Kapitel § 6 VerfO

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

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

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

Siehe Ubersicht , Il. Zugelassene Arzneimittel im Anwendungsgebiet”.

Nicht angezeigt

Beschluss liber die Nutzenbewertung von Arzneimitteln mit neuen Wirkstoffen nach § 35a SGB V:
- Cabozantinib: Beschluss vom 22.01.2015
- Vandetanib: Beschluss vom 05.09.2013 und 06.07.2017
- Selpercatinib: Beschluss vom 02.09.2021

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

Siehe systematische Literaturrecherche
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Il. Zugelassene Arzneimittel im Anwendungsgebiet

Wirkstoff
ATC-Code
Handelsname

Anwendungsgebiet
(Text aus Fachinformation)

Selpercatinib
LO1EX22
Retsevmo

Proteinkinaseinhib

Cabozantinib
LO1XE26
Cometriq

Zu bewertendes Arzneimittel:

Anwendungsgebiet laut Beratungsanforderung:
Retsevmo als Monotherapie wird angewendet zur Behandlung von Erwachsenen und Jugendlichen ab 12 Jahren mit fortgeschrittenem RET-
mutiertem medullarem Schilddriisen-karzinom, die nicht bereits mit einem RET-Inhibitor behandelt wurden.

itoren

COMETRIQ ist indiziert fur die Behandlung des medullaren Schilddriisenkarzinoms bei erwachsenen Patienten mit progredienter, nicht
resektabler, lokal fortgeschrittener oder metastasierter Erkrankung.

Bei Patienten, deren Rearranged during Transfection-(RET)-Mutationsstatus unbekannt oder negativ ist, sollte vor der Entscheidung tiber die
individuelle Behandlung ein moglicherweise geringerer Nutzen berticksichtigt werden (siehe wichtige Informationen in den Abschnitten 4.4 und
5.1).

Selpercatinib

Retsevmo als Monotherapie wird angewendet zur Behandlung von Erwachsenen und Jugendlichen ab 12 Jahren mit fortgeschrittenem RET-

LO1EX22 mutierten medulldren Schilddrisenkarzinom (MTC), die eine systemische Therapie nach einer Behandlung mit Cabozantinib und/oder
Retsevmo Vandetanib bendtigen.

Vandetanib Caprelsa ist indiziert fiir die Behandlung eines aggressiven und symptomatischen medullaren Schilddriisenkarzinoms (MTC) bei Patienten mit
LO1XE12 nicht resektabler, lokal fortgeschrittener oder metastasierter Erkrankung. Caprelsa ist angezeigt flir Erwachsene sowie Jugendliche und Kinder
Caprelsa im Alter von 5 Jahren und élter.

Bei Patienten, deren Rearranged during Transfection-(RET-)Mutationsstatus nicht bekannt oder negativ ist, sollte vor der Entscheidung Gber
eine individuelle Behandlung ein moglicherweise geringerer Nutzen beriicksichtigt werden (siehe wichtige Informationen in den Abschnitten
4.4 und 5.1).

Quellen: AMIce-Datenbank, Fachinformationen
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1 Indikation

Behandlung von Erwachsenen mit einem fortgeschrittenen Schilddriisenkarzinom.

Hinweis zur Synopse: Informationen hinsichtlich nicht zugelassener Therapieoptionen sind (iber
die vollumfingliche Darstellung der Leitlinienempfehlungen dargestellt.

2 Systematische Recherche

Es wurde eine systematische Literaturrecherche nach systematischen Reviews, Meta-
Analysen und evidenzbasierten systematischen Leitlinien zur Indikation Schilddriisenkarzinom
durchgefiihrt und nach PRISMA-S dokumentiert [A]. Die Recherchestrategie wurde vor der
Ausfihrung anhand der PRESS-Checkliste begutachtet [B]. Es erfolgte eine
Datenbankrecherche ohne Sprachrestriktion in: The Cochrane Library (Cochrane Database of
Systematic Reviews), PubMed. Die Recherche nach grauer Literatur umfasste eine gezielte,
iterative Handsuche auf den Internetseiten von Leitlinienorganisationen. Ergdnzend wurde
eine freie Internetsuche (https://www.google.com/) unter Verwendung des privaten Modus,
nach aktuellen deutsch- und englischsprachigen Leitlinien durchgefiihrt.

Der Suchzeitraum wurde auf die letzten finf Jahre eingeschrankt und die Recherche am
11.05.2022 abgeschlossen. Die detaillierte Darstellung der Recherchestrategie inkl.
verwendeter Suchfilter sowie eine Angabe durchsuchter Leitlinienorganisationen ist am Ende
der Synopse aufgeflihrt. Mit Hilfe von EndNote wurden Dubletten identifiziert und entfernt.
Die Recherche ergab 1152 Referenzen.

In einem zweistufigen Screening wurden die Ergebnisse der Literaturrecherche bewertet. 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 Referenzen vorgenommen. Im zweiten
Screening wurden die im ersten Screening eingeschlossenen Publikationen als Volltexte
gesichtet und auf ihre Relevanz und methodische Qualitat gepriift. Daflir wurden dieselben
Kriterien wie im ersten Screening sowie Kriterien zur methodischen Qualitat der
Evidenzquellen verwendet. Basierend darauf, wurden insgesamt 5 Referenzen
eingeschlossen. Es erfolgte eine synoptische Darstellung wesentlicher Inhalte der
identifizierten Referenzen.

Abteilung Fachberatung Medizin Seite 4



Gemeinsamer
Bundesausschuss

3 Ergebnisse

3.1 Cochrane Reviews

Es wurden keine relevanten Cochrane Reviews identifiziert.

3.2 Systematische Reviews

James DL et al., 2021 [2].

Radioiodine Remnant Ablation for Differentiated Thyroid Cancer: A Systematic Review and
Meta-analysis

Fragestellung

Is treatment with low-activity radioactive iodine (RAI) comparable with high-activity RAI
regarding recurrence rates in well-differentiated thyroid carcinoma?

Methodik

Population:
e Patients with low-and intermediate-risk DTC

Intervention:
e was low-activity (€3GBq) RAl remnant ablation

Komparator:
e highactivity (>3 GBq) RAlI remnant ablation

Endpunkte:

e The primary outcome was disease recurrence at a follow-up period ofat least 12 months,
and secondary outcomes included successful remnant ablation, adverse events, length
of hospital stay, and quality of life (QOL).

Recherche/Suchzeitraum:

e Cochrane Library, Medline, Embase, Scopus, and Google Scholar electronic databases.
e The latest search was performed in March 2020

Qualitatsbewertung der Studien:

e RCTs: Cochrane risk of bias tool.

e The quality of RCTs and observational studies was also assessed using the Jadad scale
and the Newcastle-Ottawa scale (NOS), respectively.

Ergebnisse

Anzahl eingeschlossener Studien:

e Ten studies that included 3821 patients met inclusion criteria, including 6 RCTs and 4
observational studies.

Abteilung Fachberatung Medizin Seite 5
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Charakteristika der Population:

e The population comprised patients with primary low- and intermediate-risk DTC as
defined by the ATA (defined as either PTC or FTC variants) who were undergoing primary
total or near-total thyroidectomy.

Qualitat der Studien:
e A Jadad scale score of 3 or more or a NOS score of 7 or more represented studies of high

quality.
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Studienergebnisse:
e Recurrence Rates

O All 10 studies described recurrence data.

0 There was no heterogeneity (12 = 0%; P = .48), so a fixed-effects model was used.

0 No statistical difference was observed for long-term cure recurrence rates between
low- and high-RAI activities (RR,0.88; 95% Cl, 0.62-1.27; P = .50)

e Successful Ablation

0 All 10 studies were included in this analysis.

0 While there was a trend favoring high- vs low-activity RAI in achieving successful
ablation (71.5% vs 67.4%), meta-analysis demonstrated no significant difference in
successful ablation between RAI activities (RR, 0.95; 95% Cl, 0.87-1.03; P = .20; 12 =
79%)

e Length of Stay Three
0 RCTs reported data concerning LOS.

O There was no difference in LOS between the different RAI activities (weighted mean
difference, -3.91; 95% Cl, -25.90 to 18.08; P = .73; 12 = 99%)

Anmerkung/Fazit der Autoren

In this systematic review and meta-analysis, low-activity RAI was comparable with high-
activity RAIl regarding successful ablation and recurrence rates. This suggests that low-
activity RAl is preferable to high-activity in low- and intermediate-risk DTC because of its
similar efficacy but reduced morbidity.

Kommentare zum Review

/
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Liu JW et al., 2018 [3].

Tyrosine kinase inhibitors for advanced or metastatic thyroid cancer: a meta-analysis of
randomized controlled trials

Fragestellung

To evaluate the effectiveness and safety of tyrosine kinase inhibitors (TKIs) for advanced or
metastatic thyroid cancer treatment.

Methodik

Population:
e patients with locally advanced, unresectable, or metastatic thyroid cancer

Intervention/Komparator:

e Sorafenib vs. Placebo, Cabozantinib vs. Placebo, Vandetanib vs. Placebo, Lenvatinib vs.
Placebo

Endpunkte:
e Primary outcomes: overall survival (OS) and progression-free survival (PFS)

e Secondary outcomes: complete and partial RRs and adverse events (AEs)

Recherche/Suchzeitraum:

e PubMed, EMBASE, Scopus, and Cochrane databases were electronically searched for
relevant studies published until April 2017

Qualitdtsbewertung der Studien:

e Cochrane Risk of Bias Tool

Ergebnisse

Anzahl eingeschlossener Studien:
e Six RCTs (n=1,615)

Charakteristika der Population:

e Four trials were initially RCTs, but if independent radiologic review confirmed disease
progression, the patients who were receiving the placebo could elect to enter the open-
label experimental drug phase 2:10:12.18.

e Three trials enrolled patients with advanced or metastatic DTC %1218 and two other
trials recruited unresectable, advanced, or metastatic MTC patients 197,

e Among all DTCs, 486 patients with papillary thyroid cancer and 125 patients with
follicular thyroid cancer were included

Abteilung Fachberatung Medizin Seite 7
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Table 1. Characteristics of the included randomized controlled trials.
First author (year) Inclusion criteria Cancer type No. of patients Age, y Intervention
(% male)
Brose (2014)"® Age =18 y; advanced or metastatic PTC/FTC/Hurthle cell/poorly S: 207 (50.2) S: 63 (24-82)  S: Sorafenib 400mg twice
radioiodine-refractory DTC differentiated/others P: 210 (45.2) P: 63 (30-87) P: Placebo
Elisei (2013)"7 Adult; unresectable, advanced or MTC C: 219 (68.9) C: 55 (20-86) C: Cabozantinib 140 mg qd
metastatic MTC P: 111 (63.1) P: 55 (21-79) P: Placebo
Leboulleux (2012)° Age >18 y; advanced or metastatic PTC/FTC/poorly differentiated V: 72 (54) V: 63 (29-81) V: Vandetanib 300mg qd
DTC P: 73 (53) P: 64 (23-87) P: Placebo
Schlumberger (2015)"%; Age =18 y; radioiodine-refractory PTC/FTC/poorly differentiated L: 261 (48) L: 64 (27-89) L: Lenvatinib 24 mg qd
Kiyota (2015)" DTC P: 131 (57) P: 61 (21-81) P: Placebo
Wells (2012)™ Adult; unresectable or metastatic MTC V: 231 (58) V: 50.7° V: Vandetanib 300mg qd
MTC P: 100 (56) P:534 P: Placebo

Abbreviations. C, cabozantinib; DTC, differentiated thyroid cancer; FTC, follicular thyroid cancer; L, lenvatinib; MTC, medullary thyroid cancer; P, placebo; PTC, pap-
illary thyroid cancer; S, sorafenib; V, vandetanib; y, years.
Data presented as median (range) except where ®indicates the mean.

Qualitat der Studien:

Table 2. Methodological quality assessment of included studies.

First author (year) Allocation Allocation Blinding of patients Data Lost to Selective Other bias
generation concealment and assessors analysis follow-up (%) reporting
Brose (2014)'8 Computer generated Unclear Double blinded T 1.2 Low risk Industry funded
Elisei (2013)"/ Unclear Unclear Double blinded T 5 Low risk  Industry funded; 20.6%
patients took TKIs before
the study
Leboulleux Computer generated Unclear Double blinded T 0 Low risk Industry funded; majority of
(2012)° patients discontinued
vandetanib before data
cutoff
Schlumberger Computer generated Unclear Double blinded T 0 Low risk Industry funded; only 47%
(2015)'% patients continued to
Kiyota (2015)" receive study drug at
data cutoff point
Wells (2012)"° Unclear Unclear Double blinded T 0.30 Low risk Industry funded
Risk of bias was assessed according to the method recommended by the Cochrane Collaboration.
Abbreviation. ITT, intention-to-treat.
Studienergebnisse:
e OS:
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Differentiated thyroid cancer
Brose 2014 [ref. 18] -0.2231 0.2005 27.0% 0.80 [0.54, 1.19] =
Leboulleux 2012 [ref. 9] -0.1863 0.2386 19.1% 0.83 [0.52, 1.32] -
Schlumberger 2015 [ref.12) -0.478 0.2236 21.7% 0.62 [0.40, 0.96] "
Subtotal (95% CI) 67.7% 0.74 [0.58, 0.95] -
Heterogeneity: Tau® = 0.00; Chi*=1.01, df =2 (P = 0.60); I? = 0%
Test for overall effect: Z=2.33 (P = 0.02)
1.1.2 Medullary thyroid cancer
Elisei 2013 [ref. 17] -0.0202 0.2254 21.3% 0.98 [0.63, 1.52] b
Wells 2012 [ref. 10] -0.1165 0315 10.9% 0.89[0.48, 1.65]
Subtotal (95% CI) 32.3% 0.95 [0.66, 1.36] -
Heterogeneity: Tau? = 0.00; Chi* = 0.06, df = 1 (P = 0.80); I = 0%
Test for overall effect: Z = 0.29 (P = 0.77)
Total (95% CI) 100.0% 0.81 [0.66, 0.99] @
i 2= 2= - - 2= 09 f f t i } {
Heterogeneity: Tau? = 0.00; Chi* = 2.24, df = 4 (P = 0.69); I = 0% 01 02 05 1 2 5 10

Test for overall effect: Z = 2.08 (P = 0.04)

Test for subgroup differences: Chi* = 1.18, df = 1 (P = 0.28), ¥ = 15.0%

Favours experimental

Favours control

Figure 2. Forest plot of the comparison of the hazard ratio of overall survival between the tyrosine kinase inhibitor treatment and control groups: 1.1.1 differenti-
ated thyroid cancer and 1.1.2 medullary thyroid cancer.

0 Among three TKls, only lenvatinib showed a significantly higher OS (HR=0.62; 95% Cl,
0.40-0.96) than the control group (Figure 2, 1.1.1 DTC).

e PFS

Abteilung Fachberatung Medizin
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Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
2.1.1 Differentiated thyroid cancer
Brose 2014 [ref. 18] -0.5276 0.1382 21.6% 0.59[0.45,0.77] =
Leboulleux 2012 [ref. 9] -0.462 0.1949 19.8% 0.63[0.43,092] ol
Schlumberger 2015 [ref.12] -1.5606 0.2069 19.4% 0.211[0.14,032] bl
Subtotal (95% CI) 60.8% 0.43 [0.23, 0.82] —ti—
Heterogeneity: Tau® = 0.29; Chi* = 20.12, df = 2 (P < 0.0001); I* = 90%
Test for overall effect: Z = 2.57 (P = 0.01)
2.1.2 Medullary thyroid cancer
Elisei 2013 [ref. 17] -1.273 0.1978 19.7% 0.28 [0.19, 0.41] =
Wells 2012 [ref. 10] -0.7765 0.2014 19.6% 0.46 [0.31, 0.68] -
Subtotal (95% CI) 39.29% 0.36 [0.22, 0.58] ~—
Heterogeneity: Tau? = 0.08; Chi2 = 3.09, df =1 (P = 0.08); I> = 68%
Test for overall effect: Z = 4.13 (P < 0.0001)
Total (95% CI) 100.0% 0.40 [0.27, 0.61] N
Heterogeneity: Tau? = 0.19; Chi? = 25.89, df = 4 (P < 0.0001); I2 = 85% ‘0 ] 0‘2 0’5 ] 2 5 10‘

Test for overall effect: Z = 4.33 (P < 0.0001)
Test for subgroup differences: Chi* = 0.21,df=1 (P =0.65), I’ = 0%

Figure 3. Forest plot of the comparison of the hazard ratio of progression-free survival between the tyrosine kinase inhibitor treatment and control groups: 2.1.1
differentiated thyroid cancer and 2.1.2 medullary thyroid cancer.

o AEs:

0 All trials reported significantly more AEs of any grade in the TKI treatment group than
in the control group (hypertension: risk ratio=5.42; 95% Cl, 3.53—8.34; alopecia: risk
ratio=6.20; 95% Cl, 2.92-13.16; rash: risk ratio=3.91; 95% Cl, 2.51-6.10; diarrhea: risk
ratio=3.45; 95% Cl, 2.13-5.60; nausea: risk ratio=2.10; 95% Cl, 1.70-2.60).

0 TKI treatment group also exhibited significantly more grade 3+ AEs than the control
group did (hypertension: risk ratio=8.96; 95% Cl, 3.46-23.17; rash: risk ratio=4.20;
95% Cl, 1.11-15.87; diarrhea: risk ratio=7.63; 95% Cl, 3.55-16.40).

e Response rate:

Favours experimental Favours control

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
3.1.1 Complete response
Brose 2014 [ref. 18] 0 196 o 201 Not estimable
Elisei 2013 [ref. 17] v} 218 o 111 Mot estimable
Leboulleux 2012 [ref. 9] 0 72 0 73 Not estimable
Schlumberger 2015 [ref.12] 4 261 0 131 100.0% 4.53 [0.25, 83 59 rt
Subtotal (95% CI) 748 516 100.0% 4.53 [0.25, 83.59]
Total events 4 0
Heterogeneity: Not applicable
Test for overall effect: Z=1.02 (P = 0.31)
3.1.2 Partial response
Brose 2014 [ref. 18] 24 196 1201 244%  24.61([3.36, 180.17) —
Elisei 2013 [ref. 17] 61 219 0 111 205% 62.62[3.91, 1003.04] —_—
Leboulleux 2012 [ref. 9] 6 72 4 73 27.9% 1.52 [0.45, 5.16) e
Schlumberger 2015 [ref.12] 165 261 2 131 27.2%  41.41[10.43, 164.33] — &
Subtotal (85% CI) 748 516 100.0%  15.80 [1.77, 140.69] —e——
Total events 256 7
Heterogeneity: Tau® = 4.07; Chi* = 19.71, df = 3 (P = 0.0002); I = 85%
Test for overall effect: Z = 2.47 (P = 0.01)

0.001 01 1 10 1000
. . Favours control - Favours experimental
Test for subgroup differences: Chi? = 0.45, df = 1 (P = 0.50), I = 0%

Figure 4. Forest plot of the comparison of the risk ratio of the objective response rate between the tyrosine kinase inhibitor treatment and control groups: 3.1.1
complete response and 3.1.2 partial response.

Anmerkung/Fazit der Autoren

In conclusion, our meta-analysis revealed that TKI target therapy is promising for patients
with radioiodine-refractory advanced or metastatic DTC or MTC. The use of TKls
significantly improved the PFS and RR, and thus prolonged the life expectancy of the
patients. Our results indicate that lenvatinib is the most effective but has the highest
toxicity among all included TKls. The optimal choice of TKls for treatment of patients with
advanced or metastatic DTC or MTC must be thoroughly investigated through additional
RCTs. However, clinical physicians should consider the high incidence of AEs. The

Abteilung Fachberatung Medizin Seite 9
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preferences of patients regarding TKI treatments should be discussed with physicians to
ensure the most favorable outcome.

Kommentare zum Review

Among the included studies, Schlumberger et al. and Kiyota et al. analyzed patient
outcomes from the same trial (the phase 3 SELECT trial)'>'3 However, Kiyota et al. mainly
focused on analyzing the outcome of TKI treatment in Japanese patients?3,

Bai Y et al., 2019 [1].

Risk of venous and arterial thromboembolic events associated with tyrosine kinase inhibitors
in advanced thyroid cancer: a meta-analysis and systematic review

Fragestellung

To assess the incidence and risk of arterial and venous thromboembolic events (ATEs and
VTEs) associated with tyrosine kinase inhibitors (TKls) in advanced thyroid cancer patients.

Methodik

Population:
e Advanced thyroid cancer patients

Intervention/Komparator:

e Sorafenib vs. Placebo, Cabozantinib vs. Placebo, Vandetanib vs. Placebo, Lenvatinib vs.
Placebo (Axitinib vs. Placebo, Sunitinib vs. Placebo = nicht relevant fiir AWG)

Endpunkte:

e ATEs/VTEs: thrombosis/ thrombus/embolism  (excluded  vascular  access
relatedthrombosis if reported separately), arterial thrombosis, cerebral infarct, cerebral
ischemia, cerebrovascular accident, myocardial infarction and myocardial ischemia.

Recherche/Suchzeitraum:

e Pubmed, Embase, and Cochrane Library electronic databases up to August 2017

Qualitdtsbewertung der Studien:

e Jadad Scale

Ergebnisse

Anzahl eingeschlossener Studien:

e 12 studies (n=1,781 patients were available for the meta-analysis)
e Four RCTs, eight phase Il trials

Abteilung Fachberatung Medizin Seite 10
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Charakteristika der Population:
Table 1: Baseline characteristics of 12 included trials

median age median  No. for

authors phase  total treatment arms (years) PFS analysis
Lam E.T. et al. 2010 [40] I 16 sorafenib 400 mg bid po 60 17.9 16
Wells Jr S.A. et al. 2012 [39] 111 331 vandetanib 300 mg qd po 50.7 305 231
placebo 534 19.3 100
Savvides P. et al. 2013 [37] II sorafenib 400 mg bid po 59 1.9 20
Elisei R. et al. 2013 [38] 111 330  cabozantiub 140 mg qd po 55 11.4 214
placebo 55 4 109
Brose ML.S. et al. 2014 [36] 1M1 416 sorafenib 400 mg bid po 63 10.8 207
placebo 63 5.8 209
Cohen E.E.W. et al. 2014 [35] I 60 axitnib 5 mg bid po 59 15 60
Cabanillas MLE. et al. 2015 [30] I 58 lenvatinib 24 mg qd po 63 12.6 58
Schlumberger M. et al. 2015 [31] I 392 lenvatinib 24 mg qd po 64 18.3 261
placebo 61 3.6 131
Bikas A. et al. 2016 [32] I 23 sunitnib 50 mg qd 61 8 23
Schlumberger M. et al. 2016 [33] 11 59 lenvatinib 24 mg qd po 51.6 9 59
Cabonillas MLE. et al. 2017 [34] II 25 cabozantinib 140 mg qd po 64 12.7 25
Ravaud A. et al. 2017 [29] 11 71 sunitinib 50 mg gqd 66 13.1 71

Abbreviation: PFS, progression-free survival.

Qualitat der Studien:

e The quality of the four randomized controlled trials was high. All of these trials were
double-blinded, placebo-controlled trials, thus had a Jadad score of 5.

Studienergebnisse:
e Peto OR of high-grade ATEs in TKls versus placebo arms was 4.72 (95% Cl 1.18-18.95; P
=0.029). The test for heterogeneity was not significant (I1>= 0%, p = 0.73).

e Peto OR of VTEs in TKls versus placebo arms was non-significant 1.36 (95% Cl 0.51-3.64;
P = 0.54). The test for heterogeneity was not significant (I = 0%, P = 0.70).

Anmerkung/Fazit der Autoren

In conclusion, this study demonstrates that TKls treatment in advanced TCs patients is
associated with a significant increase of high-grade ATEs, but not for VTEs. Given the
increasing use of TKls in TCs patients, it isimportant for physicians and patients to be aware
of the risk of ATEs and prevent accordingly, especially those caused by cardiac toxicity, to
maximize the clinical benefits of TKls in these patients.

Kommentare zum Review

/

YuS et al., 2019 [5].

Treatment-related adverse effects with TKls in patients with advanced or radioiodine
refractory differentiated thyroid carcinoma: a systematic review and meta-analysis

Fragestellung

To explore the frequency of severe adverse effects in advanced or radioiodine refractory
differentiated thyroid carcinoma (RR-DTC) patients treated with sorafenib and lenvatinib.

Abteilung Fachberatung Medizin Seite 11



Methodik

Population:

e Patients 218 years with advanced or RR-DTC

Intervention/Komparator:

e Sorafenib vs. Placebo; Lenvatinib vs. Placebo

Endpunkte:

e Adverse events (AEs)

Recherche/Suchzeitraum:

Gemeinsamer
Bundesausschuss

e A comprehensive search of computerized databases to include relevant studies
published in English between January 2008 and May 2018 was performed, including
PubMed, Web of Science, Ovid, EMASE, and the Cochrane Library, encompassing the
period from the drugs’ inspection on July 2018

Qualitatsbewertung der Studien:

e Cochrane Risk of Bias Tool

Ergebnisse

Anzahl eingeschlossener Studien:

e Seven studies (n=657 patients)

Charakteristika der Population:

Table S1 Baseline characteristics of enrolled studies

Study Year | Treatment | Number | Number of patients experienced toxicity (grade Z3)/all grade

of patients

evaluated | Hand-foot | Weight | Diarrhea | Rash | Mucesitis | Hypocal- | Hyper- | Mausea | Fatigue | Anorexia | Voice ¥omiting | Increased | Increasing

fer toxicity | syndreme | loss cemia tension change ALT AST
Schneder et al 2012 | Sorafemb t]] Flry] e e N7 e wis 5 w3 NA A A MA NA MNA
Brose et al* 2014 | Sorafenib 07 427158 w7 1142 1104 | 248 1939 20084 043 12103 | 566 1125 1123 626 13
Cabanllas et o' 2005 | Lenvatimb 58 MNA, 7140 639 A g NA b4 w29 35 130 w25 o2 NA MNA
Schlumberger ot al* | 200% | Lervatinib 61 w83 25121 211155 142 e e o9z | ehor 247154 12131 LR ) 574 wi o
Berdelou eval 2017 | Lenvatinib 7% w2 [V 1134 MNA 18 MA 2650 w4 646 i ) s MA MA
Mervo et al* 2018 | Lenvatinib 12 FUN FUN El ) NA I MNA E [l 17 MNA o3 14 MNA MNA
Balmell et ol 2008 | Lenvatimb 13 wil NA 4 MNA 174 NA (13 MNA s 13 an A MNA MNA

Abbreviations: ALT, alanine

: AST, aspartate

2 MA, nat available,

Abteilung Fachberatung Medizin
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Qualitat der Studien:
Table 52 Risk of bias in enrolled studies
Study Adequate sequence Allocation Blinding Incomplete outcome Free selective Free of
generation concealment data addressed reporting other bias
Schneider et al' Yes No Yes No No No
Brose et al® Yes Yes Yes No No No
Cabanillas et al® Yes No Yes No No No
Schlumberger et al* Yes Yes Yes No No No
Berdelou et al® Yes No Ne No Ne No
Nervo et al® Yes No No No No No
Balmelli et al” Yes No No No No No

Random sequence generation (selection bias) _:'
Allocation concealment (selection bias) _

Blinding of participants and personnel (perfomance bias) _:_
Blinding of outcome assessment (detection bias) _:-
Incomplete outcome data (attrition bias) _:l

Selective reporting (reporting bias) [ |

Other bias [N |
0%  25%  50%  75% 100%
[ Low risk of bias [C] Unclear risk of bias [l High risk of bias

Figure S| Risk of bias graph.

Studienergebnisse:
Frequency of all-grade treatment-related AEs (TRAEs)

e Significant higher OR of all grade TRAEs in sorafenib vs. lenvatinib
0 All grade handfoot syndrome: OR=6.56, 95% Cl=4.53-9.48, P<0.0001

0 All grade hypocalcemia: OR=3.96, 95% Cl=2.25-6.98, P<0.0001
0 All grade rash: OR=5.39, 95% CI=3.56-8.18, P<0.0001

e Significant lower OR of all grade TRAEs in sorafenib vs. lenvatinib
0 All grade voice change: OR=0.49, 95% CI=0.30-0.79, P=0.003

0 All grade hypertension: OR=0.31, 95% Cl=0.23-0.42, P<0.0001
0 All grade nausea: OR=0.40, 95% CI=0.27—-0.57, P<0.0001

e No significant differences for other all grade TRAEs, including diarrhea, weight loss,
anorexia, fatigue, and mucositis

Frequency of severe TRAEs (grade =3)

e Significant higher OR of Grade >3 TRAEs in sorafenib vs. lenvatinib:
0 Grade 23 hand-foot syndrome: OR=8.25, 95% Cl=4.19-16.24, P<0.0001

0 Severe hypocalcemia: OR=3.15, 95% Cl=1.30-7.63, P=0.009

e Significant lower OR of Grade 23 TRAEs in sorafenib vs. lenvatinib
0 Grade 23 hypertension: OR=0.22, 95% CI=0.14-0.34, P<0.0001

0 Severe nausea: OR=0.11, 95% CI=0.01-2.09, P<0.05
e No significant differences for grade >3 diarrhea, mucositis and anorexia

Anmerkung/Fazit der Autoren

Our study has shown that different TKI drugs are associated with a highly increased risk of
treatment-related toxicity in advanced or RR-DTC. Early interventions and management of

Abteilung Fachberatung Medizin Seite 13
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TRAEs based on which TKI drugs are applied can minimize the impacts on patients’ Qol,
better deploying medical resources. Overall, patients and physicians should be familiar with
the risks of TRAEs and early management of their side effects to promote patients’ QolL.

Kommentare zum Review

/

3.3 Leitlinien

National Comprehensive Cancer Network (NCCN), 2022 [4].
Thyroid Carcinoma. version 2.2022

Zielsetzung/Fragestellung
Leitlinien-Update

Methodik

Grundlage der Leitlinie

e Reprdsentatives Gremium: unklar;

¢ Interessenkonflikte und finanzielle Unabhangigkeit dargelegt; unklar

e Systematische Suche: keine Angaben zum Suchzeitraum, Literatursuche nur in Pubmed
e Auswahl und Bewertung der Evidenz: trifft teilweise zu;

e Formale Konsensusprozesse und externes Begutachtungsverfahren dargelegt: unklar;

e Empfehlungen der Leitlinie sind eindeutig und die Verbindung zu der zugrundeliegenden
Evidenz ist explizit dargestellt: trifft teilweise zu;

e RegelmiRige Uberpriifung der Aktualitit gesichert: All active NCCN Guidelines are
reviewed and updated at least annually.

Recherche/Suchzeitraum:

e Literature Search Criteria and Guidelines Update Methodology Prior to the update of
this version of the NCCN Guidelines for Thyroid Carcinoma, an electronic search of the
PubMed database was performed to obtain key literature since the previous Guidelines
update, using the following search term: thyroid carcinoma. The PubMed database was
chosen because it remains the most widely used resource for medical literature and
indexes peer-reviewed biomedical literature.34

e NCCN recommendations have been developed to be inclusive of individuals of all sexual
and gender identities to the greatest extent possible. When citing data and
recommendations from other organizations, the terms men, male, women, and female
will be used to be consistent with the cited sources.

LoE
e All recommendations are category 2A unless otherwise indicated.
The specific definitions of the NCCN categories for recommendations are included below:

Category 1 Based upon high-level evidence, there is uniform
NCCN consensus that the intervention is
appropriate

Abteilung Fachberatung Medizin Seite 14
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Category 2A Based upon lower-level evidence, there is
uniform NCCN consensus that the intervention is
appropriate

Category 2B Based upon lower-level evidence, there is NCCN
consensus that the intervention is appropriate

Category 3 Based upon any level of evidence, there is major
NCCN disagreement that the intervention is
appropriate

For the ‘uniform NCCN consensus’ defined in Category 1 and Category 2A, a majority Panel
vote of at least 85% is required. For the ‘NCCN consensus’ defined in Category 2B, a Panel
vote of at least 50% (but less than 85%) is required. Lastly, for recommendations where
there is strong Panel disagreement regardless of the quality of the evidence, NCCN requires
a Panel vote of at least 25% to include and designate a recommendation as Category 3. The
large majority of the recommendations put forth in the Guidelines are Category 2A. Where
categories are not specified within the Guidelines, the default designation for the
recommendation is Category 2A

GoR
e Keine Angaben

Sonstige methodische Hinweise

Die Leitlinie erfillt nicht ausreichend die methodischen Anforderungen. Aufgrund
limitierter/fehlender hoherwertiger Evidenz fiir alle Formen des Schilddriisenkrebses
(differenziert, medullar und undifferenziert), wird die LL jedoch ergdnzend dargestellt.

Empfehlungen
Papillary Carcinoma
Mlationa
Comprananzive MCCN Guidelines Version 2.2022 — :
N Thyroid Carcinoma — Papillary Carcinoma aussian
TREATMENT OF LOCALLY RECURRENT, ADVANCED, ANDIOR METASTATIC DISEASE HOT AMENABLE TD Ral THERAFPY
= Consider sysiomes therapy for progressive andéor symptomatic
disease
* Prederred Fegimens
Unresectable 2 Lenvatinib (category 15
- C ot b lacoregional * Other Recommended Re
wupprass TSH wilk recurrent! © Sorafenit (category 1
Jvethyrained porsjstent disease| | » I.Juuﬁul in Gortain Girgumstances
= Far stvanead, le | gory 11 if prog ion after lenvatindd andf
prograssive, or St or sorafonit
— {hreataning di lissue 4 Larulml:hnlh :!r-un!nwilmh I‘nr pationts with NTRE gene
F I.ﬂ._" L
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Ingdnbaty (WST], ared Eae » Consider r inn of distant and'or EBRT (SERT/
bhumar mutational ut-le c3LLLLE IMRT iather lacal lhmupmu“'whﬂ availakile o metastatic
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with il disssse 5™ [PAP-T)
CHE medaslakas » Banl supgortive care, Aem :ha ﬂ; g!gn lalirs for Pallialive Gark
PaP-11)
* Commercialy mvailpbbe smal-molecule kingss infitsloes [mach ap aeiinb,
I Pringighes of 75 ppesssion [THYR-AL memrmiimus, pazopanib, sunfinib, wandetani, e rabeni |[BRAF postive], o
rErincphs ol Badiaion and S&| Thamey (THYR-C dabralit [ARAF positke) [all ane calegony 240 can be consianed if chnical
L] Funn | abiaton, crynaslation, RFA, sl sty wew nol avaiaiie or apropists
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Follicular Carcinoma

National
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Table of Contents
Discussion

NCCN Guidelines Version 2.2022
Thyroid Carcinoma - Follicular Carcinoma

KNOWN OR SUSPECTED DISTANT METASTATIC DISEASE

Confirmed
radiciodine- i
- RAI therapy' and
::'d tumor post-treatment
N i i hole
Thyroid imaging (wl ]
remnant body RAl scan)
6 weeks following uptake only
+ Appropriate cross-sectional + See Dissase
Known or imaging (CT or MRI | |+ Consider 24-hour Manttoring
suspected with contrast) of urine iodine o
S—oliwaaks distant known metastatic + Consider - %ﬂzﬂﬂ
?._ id metastases at foci pretreatment « Lavothyroxine
b Yol tati + Resect clinically radioiodine toa r‘(’) riate
or elevated significant diagnostic imaging TSHpt‘:a ‘:“
Tg structural disease if (iodine-123 or Consider (IHIE-’:J
(EOLL-3) possible iodlns-131]l?rllh TSH RAI adjuvant
il i RA
stimulation No uptake —» g‘;:gg:t"mim
imaging (whole
body RAI scan,’
consider PET
scan)
i Pringiples of Radiation and RA| Therapy (THYR-C).

"While pre-ablation diagnostic scans in this setlmg are commonly done al NCCN Member Institutions the panel recommends selective use of pre-ablation diagnostic
seans based on p findings, and available imaging studies. Furthermore, dosimetry studies are considered in patients at high
risk of having RAl-avid distant metastasis. Empuric RAl doses may excesd maximum tolerable activity levels in patients with decreased GFR. Patients on dialysis
require special handling

UTe evaluate macroscopic metastatic focl for potential alterative theraples (such as surgical resection andlor external beam radiation) lo prevent invasion/compression
of vital structures or pathologic racture either as a result of disease progression of TSH stimulation,

¥ Thyratropin alfa may be used for eldery patients for whom prolonged hypothyroldism may be risky.

Note: All recommendations are category 28 unless otherwise indicated

Clinleal Trials: NCCN baliaves that the best managemant of any patient with cancer Is n a clinical trial, Participation In elinieal trials is aspocially encouraged.

22, OS5I § HCINT). KOCK Cubaines® asd I Busdridio may oy FOLL-5
National N Guidelines |
Comprenensive NCCN Guidelines Version 2.2022

NCCN Cancpe . Table of Contents
By e Thyroid Carcinoma — Follicular Carcinoma Discussion
TREATMENT DISEASE MONITORING  FINDINGS MANAGEMENT
B .
< Physical examinati Abnormal contralateral ___ Biopsy of suspicious areas [Bostasmaical
ysical examination nodule or lymph node (if lymph node, include Tg hings) |
« TSH ! (FOLL-2)
Lobectomy ——= | Neck ultrasound at |o Physical examination Recurrent Disease
12 mon: O‘I'SH {goal lower half normal) (FOLL-T)
& onths No of and then every oF
3-5 ynars if stable
+ See the NCCN Guidelines for Survivorshi (FOLL-8)
. - Consider additional imaging (CT neck/
: ?gﬁ"“' examination |  Rising or new Tg ab chest), PET, or RAl imaging Recurrent Disease
hRecurrent Lisease
Total + Tg measurement and . . 8l . (FOLL-T)
_ antithy al lopsy of i areas on i i
mlt":';:’:mﬂﬁm!f }_’ antibodies (Tg ab) at andor rising Tg (Tg washings)
6-12 weeks + Physical examination Recurrent Disease
+ Neck ultrasound at + TSH (goal lower half normal) (FOLL-7)
6-12 months No evid of di +Tg measurnmsnt and Tg ab yearly if stable | __ —|or
* Neck and then every Metastatic Disease
+ Physical examination 3-5 years if imaging and Tg/Tg ab stable
« TSH + See the NCCN Guidelines for Survivershi
+ Tg measurement and
Tg ab" i Consider additional imaging (CT neck/
= Consider TSH- Rising or new Tg ab chest), PET, or RAl imaging
stimulated RAI whole
Total body scan in hlgh- LEQI.J._I]
thyroidectom: risk pati ts |/, AL ! Biopsy of suspicious areas on i
wiltfh RAI ¥ with previous RAI andlor rlsing TG (Tg washings)
avid ';'_'mt:“‘:?“;f' + Physical examination Recurrent
""mm’ “"'I e level + TSH (<0.1 for 5 years)
a‘xb"l'"“n ' w‘I? - Ne evidence of disease + Neck ultrasound annually for 5 years,
sb e :’ "5'“'9| a9 and then less often if imaging and Tg .
a" ora "r":m“’ measurement and Tg ab if stable Metastatic
ultrasou » See the NCCN Guidelines for Survivorship |%
“ln selected palients who may be at higher risk for residualirecurrent disease (eg, N1 patients), {EOLL-D)
obtain a simulated Tg and consider RAl imaging.
mendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN ballaves that the best managemant of any patient with cancer Is In a clinlcal trial, Participation In clinlcal trials |s espacially encoursged.
FOLL-6

e
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RECURRENT DISEASE

= Rising or newly elevated Tg and
negative imaging

Continue surveillance with
i i dTg,

* Non-resectable tumors
* Non-radioiodine responsive® |

Progressively rising Tg (basal or and

Scans (including PET) negative

TSH with

Post: iodine-131 i i
treatments should be limited to pati

and other i
clinically indicated (FOLL-6)

Consider radioiodine therapy with 2100 mCi

¥ 3);
who

I RAI
d to i

p

of 6-12

RAI therapy (i

and
.

Surgery (preferred) if resectable¥

or

critical

L or

t,Zif p positive

Diseasggloniwring for non-progressive disease that is stable and distant from
uctures

For select p

a9 C [+]
recurrence iodine total body scan

andlor
>

ic therapies (Treatment of

with non id, and prog

disease, consider:
» EBRT (IMRT/SBRT)!

Disease FOLL-8)

or

and/or

For select patients with limited burden nodal
when available (eg, ethanol ablation, RFA)

RAI therapy for iodine-avid diseasel

local tt

Local th

28 Pringi f TSH Suppression (THYR-A),
! See Principles of Radiation and RAI Therapy (THYR-C),

* Generally,

decreasing uptake compared to p scans. Itis

CTMRI, and by

g ar Tg levels,

when

and/or
If not amenable to RAI FOLL-8

atumor is considered iodine-responsive if follow-up iodine-123 or low-dose iodine-131 (1-3 ¥F
mCi) whale body diagnostic imaging done §-12 mo after iodine-131 treatment is negative or shows
to use the same preparation  * The administered activity of RAI therapy should be adjustad
and imaging method used for the pre-ireatment scan and therapy. Favorable respanse to iodine-131

treatment is addiionally assessed through change in volume of known iodine-concentrated lesions by

wocal cord if central neck

TECUmence.

for pediatric patients. See Principles of Radiation and RAI
Therapy (THYR-C].
a3 Ethanod ablation, cryoablation, RFA, atc.

Note: All recommendations are category 28 unless otherwise indicated.

Clinical Trials: NCCN baligves that the best managemant of any patiant with cancer is In a clinical trial, Participation In clinical trials 15 aspacially encouraged.

AT & INCIHT) WICCH Cansatnes® asd i Bustialios may e FOLL-7
National B B B jideli
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NCCN ﬁ:?\:ﬁ:k Thyroid Carcinoma - Follicular Carcinoma Discussion
TREATMENT OF LOCALLY RECURRENT, ADVANCED, AND/OR METASTATIC DISEASE NOT AMENABLE TO RAI THERAPY
+ Consider systemic therapy for progressive and/or sym
disease
:Jnrese?lablle + Preferred Regimens
ocoregiona © Lenvatinib (category 1)P?
” » Other Racammendad Rea:nens
persistent S
» Usnl‘ul in Certain Circnmstan:ns
. Soft ti fer I inib and/or ib
* Continue to . mems::::s (eg o Larmctlnlh or enlrm:linlb for patients with NTRK gene
SUppress TSH with lung, liver, o p d solid tumors
levothyroxine! excluding CNS o Sel or pralsetinib for patients with RET-fusion
» For advanced, metastases (see positive tumors
Structurally | progressive, or ¢ Pembrolizumab for patients with tumor mutational burden-

genomic testing to
identify actionable
mutations
(including ALK,
NTRK, and RET
gene fusions),
dMMR, MSI, and
TMB

= Consider clinical
trial

locoregional or
distant metastatic |-+
disease not

amenable to RAI

therapy
Bone metastases

(FOLL-9)

CNS metastases

aa Elhanol ablatuon cryoablauon RFA, elc

bt Kinase inhibitor therapy may not be anprooriate Iu pahenl.s \mln stable or
slowly progressive indolent disease. Sea B in: ibi )
(THYR-B).

high (TMB-H] {210 mutations/megabase [mut/Mb]) tumors
Other t ies are ilable and can be id
and!or ti

;mar ies are not
+ Consider rusac‘lion of dlslanl metastases and.l'or EBRT ESBR‘I'J'
IMRT)!/ather local 2 when

d for
0] If clinical trials or A

to
{Locoregional disease

lesions if prog andlor ti
FOLL-T)

+ Disease momlorlng is often appropriate in tient:
with g no brain metastasis.? (FOLL-6

+ Best supportive care, see the See NCCN Guidelines for Palliative
Care

L v i i kinase i (such as axitinib,

everalimus, pazopanib, sunitinib, vandetanib, vemuralenit [BRAF positive], or
dabrafenib [BRAF positive] [all are category 2A]) can be cansidered if clinical
trials are not available or appropriate.

 Cylotoxic chemotherapy has been shown to have minimal efficacy, although
most sludies were small and underpowered.

Note: All recommendations are category 24 unless otherwise indicated.
Clinical Trials: NCCN bsliaves that the bast managemant of any patient with cancer Is In a elinical

trial, Participation In clinical trials Is especially encouraged.

e

HEEHT

HIOCH Duhaings® asd I Bustration may

FOLL-8
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National

Comprehensive NCCN Guidelines Version 2.2“22 NTabI‘e Ol.fconllents
i ., Thyroid Carcinoma — Follicular Carcinoma Discussion

TREATMENT OF METASTATIC DISEASE NOT AMENABLE TO RAI THERAPY®™

+ Consider surgical palliation and/or EBRT/SBRT/other local therapies™ when available if symptomatic, or asymptomatic in
weight-bearing sites, Embolization prior to surgical tion of bone should be considered to reduce the risk of
hemorrhage
+ Consider embolization or cther mtenrentucnal procedures as alternatives to surgical resection/EBRT/IMRT in select cases'

* Consider intravenous bisphosphonate or der
+ Disease monitaring may be appropriate in asymptumatnc patients with indolent disease® [FOLL.6)
+ Consider systemic therapy for progressive andlor symptomatic disease

» Preferred Regimens
Bone & Lenvatinib {category 1}“
metastases | * Other Recommended imens
 Sorafenib (category 1)

¢ Useful in Certain Circumstances
< Cabozantinib if progression after lenvatinib and/or sorafenib
 Larotrectinib or entrectinib for patients with NTRK gene fusion-positive advanced solid tumors
 Selpereatinib or pralsetinib for patients with RET-fusion positive tumors
o Pembrolizumab for patients with TMB-H (210 mut.rMb] tumors
 Other therapies are available and can be idered forgﬂr ive andfor sym ic di if clinical trials or other
systemic therapies are not available or appropriate™ <<
+ Best supportive care, see the NCCN Guidelines for Palliative Care

inciples adiation 2 - ). o Cylotoxic chemotherapy has been shown to have minimal efficacy, although
A2 Ethanol ablation, cryoablation, RFA, elc. mast studies were small and underpowered.
Bt Kinase inhibitor therapy may not be appropnate lor pauants mth stabls or © RAl therapy is an oplion in some patients with bone melastases and RAl-
slnm'ly prcgress:ue indolent disease. : sensitive disease.
" Denosumab and intravenous bisphosphonates can be associated with severe

o Gommercually available small-molecule kinase inhibitors (such as axitinit, hypocalcemia; patients with hypoparathyroidism and vitamin D defickency are al
everolimus, pazopanib, sunitinib, vandetanib, vemurafenib [BRAF positive], or increased risk of hypocaloemia. Discontinuing denosumab can cause rebound
dabrafenin [BRAF positive] [all are category 2A]} can be considered if clinical alypical verlebral fraclures.

trials are not available or appropriate.

Note: All recommendations are category 26 unless atherwise indicated.
Clinical Trials; NCCN balbeves that the best managemant of any patient with cancer Is In a clinical trial, Participation In elinical trials |s espacially encouraged.

s e o JHEEH®), Al ights i, HOEH Ciakiirvia® il B BSLTukis iy A B roekasie 1 vy RAvn VGl I i Wil paviiacn o1 NECHL FOLL-9
Mational . . . Lo
Comprehensive NCCN Guidelines Version 2.2022 %

NCCN ﬁ::ﬁﬁ;k Thyroid Carcinoma - Follicular Carcinoma Discussion

TREATMENT OF METASTATIC DISEASE NOT AMENABLE TO RAI THERAPY®™®

* For solitary CNS lesions, either neurosurgical r tion or tic radi gery is preferred
or

* For multiple CNS lesions, consider radiotherapy,' including whole brain radiotherapy or stereotactic radiosurgery,' and/or
resection in select cases
and/or
* Consider systemic therapy for progressive and/or symptomatic disease
+ Preferred Regimens
& Lenvatinib (category 1}“ gg.hh

+ Other Recommended imens
CNS —+| o Sorafenib (category 1) P99
metastases » Useful in Certain Circumstances

# Cabozantinib if progression after lenvatinib and/or sorafenib

 Larotrectinib or entrectinib for patients with NTRK gene fusion-positive advanced solid tumors

 Selpercatinib or pralsetinib for patients with RET-fusion positive tumors

& Pembrulizu mab for patients with TMB-H (210 mut/Mb) tumors
andlor

 Other therapies are available and can be considered for pro?nasslue and/or symptomatic disease if clinical trials or
other systemic therapies are not available or appropriate®®

» Best supportive care, see the NCCN Guidelines for Palliative Care

22 RAl therapy is an oplion in some patients with bone melastases and Fb-sensitve

| Principhes of Radiation and Al Therapy (THYR-G1 :
88 Ethanol abiation, cryoablation, RFA, slc. o eaaae. : ) e
Kmnase mhibator therapy may m:‘! be dDDIUDHdh:.‘ for patients with statde ar skowly o _3ﬂd i ‘ ate “an be_ ; wn_th SV _
progressive indolent disease. Principles o s Inhibitar Thistaey [THYR-B] i, patients with b rokdism and vitamin D deficency are al ncreased
B2 Commercially availabl lIl-malecule kinase inhibitors (such as axilinit, i rigk of ia. Discondinuing denosurmab can cause rebound atypical verlebral
pazopanib, sunitinib, vandstanib, vemuralenit [BRAF positive], or dabrafenib [BRAF Iraciures,
psitive] [all are calegory 2A]) can be considered if clinical Irials are nol available or 949 Afer consultalion with neurcsurgery and radiation oncology, data on the efficacy of
lenvatinib or soratenib for patients with brain melasla&es hive nol been eslablished,
dd Cylotexic ﬂsemnlnerapy Fas been shown 1o have minimal elficacy, although most studies ' TKI therapy should be used with caution in CNS due 1o
were small and underpowered, bleading risk.
Mote: All recommendations are ﬂhubr‘l 2A unless otherwise indicated.
Clinical Trials: NCCN baliaves that the best managamant of any patient with cancer is In a chinical trial, Par n in clinical trials | ially
USUSE2 © 2022 Makonil C INCGHE) A NOCH Cutbuins® asd I P FOLL-10
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Medullary Carcinoma

MNational . u . -
Comprehensive NCCN Guidelines Version 2.2022 N Guidelines |
NCCN Cancir Th idC i Medull c B Table of Contents
g Network® yroi arcinoma - edullary Lwarcinoma Discussion
RECURRENT OR PERSISTENT TREATMENT
LOCOREGIONAL DISEASE
* Surgical resection is the preferred treatment modality
* EBRT/IMRT can be considered for unresectable disease
or, less commonly, after surgical resection
* Consider systemic therapy® for unresectable disease
that is symptomatic or progressing by RECIST criteriat"
4 i Recurrent or
| aV ibY (category 1) » |Bersistent Disease;
Locoregional  CGabozantinib (category 1) Distant Metastases
 Selpercatinib (RET mutation-positive)* {(MEDU-T)
& Pralsetinib (RET mutation-positive)™
N ; Ny
& Pembrolizumab (TMB-H [210 mut/Mb])*
* Disease monitoring

2 |nereasing Wmor markers, in the absence of structural disease progression, are nol an indicalion for trealment with systermc Lh&rapy
! Kinase mhuhdor therapy may nat be appropriate for patients with stable o slowly progressive indolent disease. il
(¥, {1 {
Y Treatment with systemic tnerapy Is not recommended for increasing calcitoninCEA alone.
¥ Only health care professionals and pharmacses cedtified through the vandetanib Risk Evaluation and Mitigation Strategy (REMS) program, a restricted distribution
program, will be able to prescribe and dispense the drug.
wiGenomic testing Including TMB or RET somatic genatyping in patients who are germiing wikd-type or germiing unknown.

Note: All recommendations are category 28 unless atherwise indicated,
Clinieal Trials: NCCN baliaves that the bast management of any patient with cancer Is In a clinical trial, Participation In clinical trials |s espacially encouraged.

MEDU-6

Varsiin 000, DSOEED © 02 Mabersal Cormpsralvirsies Carnsis Matwirk® [NCENF), 01 it rcearvsel. WOCH Guibiinas® asd I Busliidion may ol Be g isl NCEN

ey o il i o

National
Comprehensive
Wescl Cancer
Metwork™

NCCN Guidelines Version 2.2022 HGudelngs ndex
Thyroid Carcinoma — Medullary Carcinoma

Discussion

RECURRENT OR PERSISTENT DISEASE

DISTANT METASTASES
* Disease monitoring
= Consider resection (if possible), ablation (ag, RFA, embolization, other
regional therapy)
» Systemic therapy® if not resectable and progressing by RECIST criteria®V
4 mefmm&
:;;LT::omallc ? Vandetanib™ (category 1) Progressive disease,

 Cabozantinib (category 1) sea pathway below

¢ Selpercatinib (RET mutation-positive)*
 Pralsetinib (RET mutation-positiva)™

» Useful in Certain Circumstances
¢ Pembrolizumab (TMB-H [210 mut/Mb])¥

- sEshemic therapy or clinical trial
Regimen

% Vandetanib [cahegory 1)*
 Cabozantinib (category 1)*
% Selpercatinib (RET mutation-positive)¥
% Pralsatinib (RET mutation-positive)¥

+ Other Recommended Regimens

Symptomatic disease % Consider other small-molecule kinase inhibitorsY
or % Dacarbazine (DTIC)-based chemotherapy®
Progression!

*
% Pembrolizumab (TMB-H [210 mut/Mb])*
+ EBRT/IMRT for local symptoms
+ Consider intravenous bisphosphonate or denosumab®?® therapy for bone
metastases
+ Consider palliative resection, ablation (eg, RFA, embolization,
other regional therapy), or other regional Imatmant
+ Best supportive care, see the
8Incraasing bumar markars, |n the absence of stsctural disassa progression, are nat an indication far
treatmant with systemic tharapy,

*Chnical banefil can be saen in beth sparadic and familisl MTC.

! Kinase inhibisar |rwr=py ln.'ly nat be ;:ppmpn:mu far p:mnm: with stable or siowly pmgrnsuuvn incakent
dsaase. £y |

UTreatrment with systemic theragy is nal recammended for inareasing calcilenin/CEA akene.

¥ Orly heakth care professionals and pharmacies cerified threugh the vandetanit Risk Evaluticn and
Miligalice Stralegy (REMS) pregram, & resirched distrizusian program, will b slile to prescibe and
dispenas lhe dug

¥ wwhile not FOW-approved for aatment of medullary thyrokd cancer, other commancialty avelsble
small-molacule kingsa inhibiors (such &5 sarafanib, sunitinib, enwalinib, or pazopanit) can ba
consitaned if chnical trials or praferred systemic theray options s not svallable or appropriate, or if
the patient prograsses an prefered systermic therapy options.
ZDmmbtl:lMsllepwxmn alternating with fluoruracilidacarbazine or fuarcurcilidacarazine
with Auargwur

Wisenomic lesting meluding TMB ar RET soeatic genotyping in patients who ate germiine wid-type or  *Danosurmat and inlravenous bml-ugphanaLes can be wilh gevare ; patints
garmiine unknown. wills hypoparatyoidism and vilamin D deficiency ane &l increased rigk.
Hote: All recommendations are category 28 unless atherwise indicated.
Clinizal Trials: NCCN balisves that the bast managemsnt of any patient with cancer |s In a clinical trial, Participation In clinlcal trials |5 espacially encouraged.
MEDU-7

Varsin 33000, DSNEED & e
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Anaplastic Carcinoma

National i i i e
Comprehensive NCCN Guidelines Version 2.2022 N.uidelings Index
iy Thyroid Carcinoma - Anaplastic Carcinoma Discussion

STAGEY TREATMENT

RO/R1 resection®

Adjuvant EBRT/IMRTY
::hneved (usually "",',“' h mz:'ng
discovered, very chemother. when
Total thyroidectomy small ATC) clinically appropriate
Resectable — |with therapeutic lymph
node dissection Disease
EBRT/IMRT' with Monitoring
Incomplate | 8 wh
a,c en —=|and Management
ﬁ:’;%;':&:;,we (R2 resection) |c|l||lcally appropriate [ANAP-3)
disease)
EBRT/IMRT' with chemotherapy?
when clinically appropriate Surgeqr can be
Unresectable®—= |27 : ered after
c molecul necadjuvant therapy
neoadjuvant therapy“' for I:lorderllne depending on
resectable disease when safe to do so response
#Consider core or opan biopsy if FNA is “suspicious” for ATC or is not definitive. Marphalogic diagnosis combined with immunohi istry is ¥ o exclude
other entities such as poorly differentiated thyroid cancer, medullary thyraid cancer, squamous cell carcinoma, and lymphoma.
© Praoperative ions nead to be as quickly as possible and involve inlegrated decision-making in a multidisciplinary team and with the patient. Consider
rererral Io idisciplinary high-wal centar with isa in reating ATC.
dStaging (ST-1).
&

disease dap an extent af invalved struclures, potential morbidity, and mortality associated with resection. In most cases, there is na

Tor ;
mdu::anon ror a denulkmg surgery h]dg ng [§I ];{or definiions of RIR1/R2.
r

L] Raglmsr\s that may be used ror naoadjuvant lnerapy mduoe aabrafen-n.’lrammmlb for BRAF VBCIOE P it for RET-fusion posilive

tumars; and laratrectinio or entrectinit for patients with NTREK gene fusion-positive lumars.

Note: All recommendations are category 20 unless otherwise indicated,
Clinical Trials: NCCN baliaves that the bast managemant of any patint with cancer is in a clinical trial, Participation in clinical trials is espacially encouraged.

[T HCENE) WOCK Dabiinas® asd B Bustridion may g ANAP-2
National N N N -
Comprehensive NCCN Guidelines Version 2.2022 HGuideings Index

— Thyroid Carcinoma — Anaplastic Carcinoma Discussion

METASTATIC TREATMENT DISEASE MONITORING AND MANAGEMENT
DISEASE
« Total thyroidect with th i

lymph node dissection if resectable
(ROIR1)

+ Consider tracheostomy

* Locoregional radiation therapy

Agg i * Sy py (See ANAP-A [2 of 3]) « Continued disease

P * Molecular testing for monitering if no
4 mutations! if not previously done® + Cross-sactional imaging evidence of disease
+ Consider clinical trial (CT or MRI with contrast) (NED)
of brain, neck, chest,

« Palliative locoregional
radiation therapy

* Local lesion control (eg,
bone,! brain metastases)

. Sacond-llns systemic

Stage Ived abdomen, and pelvis

9 at frsqusr'll intervals as
clinically indicated

L : « Consider FDG PET/CT 3-6

* F

Palliative ____ therapy ) months after initial therapy therapy* or clinical trial
care * Local lesion control with surgery or « Best supportive
radiation (eg, bone, brain metastases) care, see the NCCN_

+ Consider tracheostomy
. NCCN Guideli for C [

System Cancers
-+ Best supportive care

:Molscular testing should include BRAF, NTRK, ALK, RET, MSI, dMMR, and tumar mutational burden.
slaging (ST-1)

I Consider da-hfé[eninfltamelinib if BRAF VEOOE mutation positive (Subbiah V, et al. J Clin Oncol 2018;36:7-13); larctrectinib or entrectinib if NTRK gene fusion poslllvs
(Drilon A, et al. N Engl J Med 2018;378:731-739; Doebele RC, et al. Lancel Oncol 2020,21:271-282); selpercalinib or pralselinib if RET fusion positive (Wirth L.,
el al. Presented al the Rnnual Meeting of the European Socaety for Medical Oncology in Barcelona, Spain; September 27-October 1. 2019, Oral presentation. ). ar

lizumab for TMB-H lle &, et al. Pr d at the Annual Meeting of ESMO in Batcalona Spain; September 30, 2019!
| Consider use of intravenous bisphesphonates or denosumab. D and | wnales can be 1 with severe hyp : patients
wllh hypoparathyrosdism and vitamin D deficiency are at increased risk.
Therapy F fior Metastatic Disease (ANAP-A [2 of 3]).
Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN balkaves that the best managemant of any patient with cancer s In a clinlcal trial, Participation In clinlcal trials |5 especially encouraged.
nsesE e O KK Cuaines® asd ANAP-3
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By o Thyroid Carcinoma - Anaplastic Carcinoma Discussion
SYSTEMIC THERAPY
A / itizing C ¥
Other Recommended Regimens
F s platil Pacli 50 mg/m?, carboplatin AUC 2 IV Weekly
D 4 ubicin D 1 20 mg/m? IV, doxorubicin 20 mgim? IV Weekly
Paclitaxel 30-60 mg/m? IV Weekly
Docetaxel 20 mgim? IV Weekly
Therapies for ic Disease ANAP-A (2 of 3)

TRi¥e KC, Kebebew E, Brierley J, et al. 2021 American Thyroid Asscciation guidelines for management of patients with anaplastic thyroid cancer. Thyrold 2021,31:337-
386,

Note: All recommendations are category 24 unless atherwise indicated.
Clinical Trials: NCCN baliaves that the best managemant of any patiant with cancer |5 In a ciinical trial, Participation in clinical trials 15 sspacially encouraged.

ANAP-A
- . - B . i 10F3
National . . . -
Comprehensive NCCN Guidelines Version 2.2022 MGl s
RIS Cancer | Thyroid Carcinoma - Anaplastic Carcinoma Discussion
MNetwork
SYSTEMIC THERAPY
Systemic Therapy Regimens for Metastatic Disease
| Ereferred Regimens
Dabrafenib/trametinib? Dabrafenib 150 mg PO Twice daily
(BRAF VGOIE mutation positive) Trametinib 2 mg PO Once daily
Larotrectinib® ; i
(NTRK gene fusion positive) 100 mg PO Twice dally
Entrectinib® i
(NTRK gene fusion positive) 600 mp PO Once suily
Pralsetinib’ i
tﬁr?:"?.[u;on positive) 400 mg PO Once daily
Selpercatinib® 120 mg PO (=50 kg) . .
tﬁg'.r fugion positive) ?"m mg PO (250 kg) Twice daily
8 60-90 mg/m* IV Weekly
Paclitaxel or
135-200 mglm* Every 3-4 weeks
20 mgim? IV Weekl
Dexorubicin® or e v
60-75 mg/m* IV Every 3 weeks
1 Paclitaxal 80-100 mg/m?, carboplatin AUC 2 IV Weakly
Paclitaxelicarboplatin® (category 2B) or
Paclitaxel 135-175 mg/m?, carboplatin AUC 5-6 IV Every 3—4 weeks
4 Docetaxel 60 mg/m® IV, dexorubicin 60 mgim? IV {with pegfilgrastim) Every 3—4 weeks
Docetaxel/doxerubicin' (category 2B) or
Docataxal 20 mg/m? IV, doxerubicin 20 mgim? IV Weekly
Useful in Certain Ci
I)l:t)mlul:icinh:isplalin8 Doxorubicin 60 mg/m? IV, cisplatin 40 mgim? IV Ewvery 3 weeks
E 3 week:
Pl oo e
{ -H 210 mutiMo]) 400 mg IV Every 6 weeks
Note: All recommendations are cabsgory 24 unless otherwise indicated. References
Clinical Trials: NGGN ballaves that the bast managemant of any patiant with cancer is in a clinical trial, Par in elinical trials sally ANAP-A
Varsion 2 2000, 0SNEE2 © 2052 Nasenal G G * NCCHTL AL NOCCH Guidaines® asd I Busdradion may g MCCH 2 OF 3
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SYSTEMIC THERAPY REFERENCES
1Smallridge RC, Ain KB, Asa 5L, et al. American Thyroéd A iati delines for aof patients with anaplastic thyroid cancer, Thyroid 2012,22:1104-1139,

25ubbiah V, Kreitman RJ, g ZA, etal and ini in Danenm with locally advanced or metastatic BRAF VE0I-mutant anaplastic thyroid
cancer, J Clin Oncol 2018:36:7-13.

3 Drilon A, Laetsch TW, Kummar 5, et al, Efficacy ol larotrectinib in TRK luwon -positive cancers in adults and children. N Engl J Med 2018;378:731-739.

#Doebele RC, Drilon A, Paz-Ares L, et al, E b in patients with d or NTRK fusion-positive solid tumaours: integrated analysis of three phase 1-2
frials. Lancet Oncol 2020,21,271-282

% Subbiah V, Hu MI, Gainor JF, et al. Clinical activity of the RET inhibitor pralsetinib {BLU-867) in patients with RET fusion+ solid tumors. Presented at the American
Society of Clinical Oncology (ASCO) Annual Meeting; May 29-31, 2020,

SWWirth L, Sherman E, Drilon A, et al, Registrational results of LIBRETTO-001; a phase 1/2 trial of selperuatlnlb (LOXO-292) in patients with RET-altered thyroid cancers.
Presented at the Annual Meenng of the European Society for Medical Oncology: September 27-October 1, 201%; , Spain. Oral

" Marabelle A, Fakih MG, Lopez J, et al, Association of tumor mutational burden with outcomes in patients mth select advanced solid tumors treated with pembrolizumab
in KEYNOTE-158, Presented at ihe Annual Meeting of the European Society for Medical Oncology; September 30, 2019; Barcelona, Spain,

4Bible KC, Kehebew E, Brierley J, et al. 2021 American Thyroid Association guidelines for management of patients with anaplastic thyroid cancer. Thyraid 2021;31:337-
388,

Note: All recommendations are category 24 unless otherwise indicated.
Clinical Trials: NCCN bslieves that the best managemant of any patient with cancer Is In a clinical trial, In linical trials Is aspacially ANAP-A
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4 Detaillierte Darstellung der Recherchestrategie

Cochrane Library - Cochrane Database of Systematic Reviews (Issue 5 of 12, Monat 2022)
am 11.05.2022

3+

Suchfrage

[mh "thyroid neoplasms"]

[mh "adenocarcinoma, papillary"]

[mh "adenocarcinoma, follicular"]

[mh "thyroid carcinoma, anaplastic"]

[mh "multiple endocrine neoplasia type 2a"]

[mh "multiple endocrine neoplasia type 2b"]

#1 OR #2 OR #3 OR #4 OR #5 OR #6

O IN[O V| BW|IN |

((struma maligna) OR (papillary AND adenocarcinoma*) OR (follicular AND
adenocarcinoma®*) OR (("multiple endocrine neoplasia") AND (2 OR 2a OR 2b ORIl OR lla OR
I1b))):ti,ab,kw

((thyroid) AND (cancer* OR tum*r* OR carcinoma* OR neoplas* OR adenocarcinoma* OR
sarcoma* OR lesion* OR malignan*)):ti,ab,kw

10

#8 OR #9

11

#7 OR #10

12

#11 with Cochrane Library publication date from May 2017 to May 2022

Systematic Reviews in PubMed am 11.05.2022

verwendete Suchfilter:

Konsentierter Standardfilter fiir Systematische Reviews (SR), Team Informationsmanagement
der Abteilung Fachberatung Medizin, Gemeinsamer Bundesausschuss, letzte Aktualisierung
am 02.01.2020.

# Suchfrage

1 thyroid neoplasms[mh]

2 adenocarcinoma, papillary[mh]

3 adenocarcinoma, follicular[mh]

4 "thyroid carcinoma, anaplastic"[mh]

5 "multiple endocrine neoplasia type 2a"[mh]

6 "multiple endocrine neoplasia type 2b"[mh]

7 (#1 OR #2 OR #3 OR #4 OR #5 OR #6) AND therapy[sh]

8 "thyroid cancer, hurthle cell"[nm] OR "familial medullary thyroid carcinoma"”[nm] OR
"thyroid cancer, medullary"[nm] OR "thyroid carcinoma, nonmedullary 1"[nm] OR
"nonmedullary thyroid carcinoma, with or without cell oxyphilia"[nm] OR "thyroid cancer,
follicular"[nm] OR “thyroid carcinoma, papillary, with papillary renal neoplasia”[nm]

9 “struma maligna”[tiab] OR (papillary[tiab] AND adenocarcinoma*[tiab]) OR (follicular[tiab]
AND adenocarcinoma*[tiab]) OR (“multiple endocrine neoplasia”[tiab] AND (2[tiab] OR
2a[tiab] OR 2b[tiab] OR ll[tiab] OR lla[tiab] OR lib[tiab]))

10 thyroid[tiab]

11 (((((((((tumor[tiab]) OR tumors[tiab]) OR tumour*[tiab]) OR carcinoma*[tiab]) OR
adenocarcinoma*[tiab]) OR neoplas*[tiab]) OR sarcoma*[tiab]) OR cancer*[tiab]) OR
lesion*[tiab]) OR malignan*[tiab]

12 #10 AND #11

Abteilung Fachberatung Medizin Seite 24
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Suchfrage

13

#8 OR #9 OR #12

14

(#13) AND ((treatment*[tiab] OR treating[tiab] OR treated[tiab] OR treat[tiab] OR
treats[tiab] OR treatab*[tiab] OR therapy[tiab] OR therapies[tiab] OR therapeutic*[tiab] OR
monotherap*[tiab] OR polytherap*[tiab] OR pharmacotherap*[tiab] OR effect*[tiab] OR
efficacy[tiab] OR management[tiab] OR drug*[tiab]))

15

#7 OR #14

16

(#15) 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 (survey[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 Cochranel[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 ((evidence[tiab]) AND based[tiab]))))))

17

((#16) AND ("2017/05/01"[PDAT] : "3000"[PDAT]) NOT "The Cochrane database of
systematic reviews"[Journal]) NOT (animals[MeSH:noexp] NOT (Humans[mh] AND
animals[MeSH:noexp]))

18

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

Leitlinien in PubMed am 11.05.2022

verwendete Suchfilter:
Konsentierter Standardfilter fiir Leitlinien (LL), Team Informationsmanagement der Abteilung
Fachberatung Medizin, Gemeinsamer Bundesausschuss, letzte Aktualisierung am 21.06.2017.

# Suchfrage

1 thyroid neoplasms[maijr]

2 adenocarcinoma, papillary[maijr]
3 adenocarcinoma, follicular[majr]
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# Suchfrage

4 "thyroid carcinoma, anaplastic"[majr]

5 "multiple endocrine neoplasia type 2a"[majr]

6 "multiple endocrine neoplasia type 2b"[maijr]

7 #1 OR #2 OR #3 OR #4 OR #5 OR #6

8 "thyroid cancer, hurthle cell"[nm] OR "familial medullary thyroid carcinoma"[nm] OR
"thyroid cancer, medullary"[nm] OR "thyroid carcinoma, nonmedullary 1"[nm] OR
"nonmedullary thyroid carcinoma, with or without cell oxyphilia"[nm] OR "thyroid cancer,
follicular"[nm] OR “thyroid carcinoma, papillary, with papillary renal neoplasia”[nm]

9 “struma maligna”[tiab] OR (papillary[tiab] AND adenocarcinoma*[tiab]) OR (follicular[tiab]
AND adenocarcinoma*[tiab]) OR (“multiple endocrine neoplasia”[tiab] AND (2[tiab] OR
2a[tiab] OR 2b[tiab] OR lI[tiab] OR Ila[tiab] OR lib[tiab]))

10 thyroid([ti]

11 (((((((((tumor[ti]) OR tumors[ti]) OR tumour*[ti]) OR carcinoma*[ti]) OR
adenocarcinoma*[ti]) OR neoplas*[ti]) OR sarcoma*[ti]) OR cancer*[ti]) OR lesion*[ti]) OR
malignan*[ti]

12 #10 AND #11

13 #7 OR #8 OR #9 OR #12

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

15 (((#14) AND ("2017/05/01"[PDAT] : "3000"[PDAT])) NOT (animals[MeSH:noexp] NOT
(Humans[MesH] AND animals[MeSH:noexp])) NOT ("The Cochrane database of systematic
reviews"[Journal]) NOT ((comment[ptyp]) OR letter[ptyp]))

16 (#15) NOT (retracted publication [pt] OR retraction of publication [pt])

Iterative Handsuche nach grauer Literatur, abgeschlossen am TT.MM.20JJ

Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften (AWMF)
Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft, Deutsche Krebshilfe,
AWMEF)

Nationale VersorgungsLeitlinien (NVL)

National Institute for Health and Care Excellence (NICE)
Scottish Intercollegiate Guideline Network (SIGN)
World Health Organization (WHO)

Alberta Health Service (AHS)

European Society for Medical Oncology (ESMO)
National Comprehensive Cancer Network (NCCN)
National Cancer Institute (NCl)

ECRI Guidelines Trust (ECRI)

Dynamed / EBSCO

Guidelines International Network (GIN)
Trip Medical Database
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Beteiligung von AkdA und Fachgesellschaften nach §35a Abs. 7 SGB V i.V.m. VerfO 5. Kapitel § 7 Abs. 6
2022-B-107

Kontaktdaten

Fachgesellschaften:

Deutsche Gesellschaft fir Endokrinologie (DGE)

Deutsche Gesellschaft fir Hamatologie und Medizinische Onkologie (DGHO)

Deutsche Gesellschaft fir Nuklearmedizin (DGN)

Indikation gemalR Beratungsantrag

Behandlung von Erwachsenen und Jugendlichen ab 12 Jahren mit fortgeschrittenem RET-mutiertem medullarem
Schilddriisenkarzinom, die nicht bereits mit einem RET-Inhibitor behandelt wurden

Was ist der Behandlungsstandard in o.g. Indikation unter Beriicksichtigung der vorliegenden Evidenz? Wie sieht
die Versorgungspraxis in Deutschland aus?

Zusammenfassung

Das medullare Schilddrisenkarzinom (MTC) ist ein seltener, von den C-Zellen der Schilddrisen
ausgehender Tumor. MTC machen etwa 5% aller neu diagnostizierten Schilddrisenkarzinome aus. Eine
zentrale Rolle in der Pathogenese des MTC spielt das RET Protoonkogen. RET Mutationen sind bei etwa
95% der Patient*innen mit genetischer Pradisposition nachweisbar. Beim sporadischem MTC sind RET
Mutationen in mehr als der Halfte der Patient*innen nachweisbar, bei 85% als Mutation M918T.

Standard in der Erstlinie ist die Therapie mit einem der beiden zugelassenen Multikinase-Inhibitoren
Cabozantinib oder Vandetanib. Bei Erwachsenen und Jugendlichen ab 12 Jahren mit fortgeschrittenem
RET-mutiertem medullarem Schilddriisenkarzinom gilt diese Empfehlung:

1. Nach systemischer Therapie mit einem der zugelassenen TKI:
o nach Therapie mit Cabozantinib Selpercatinib oder Vandetanib

o nach Therapie mit Vandetanib Selpercatinib oder Cabozantinib.

Fragestellung

Die Fragestellung wirkt unvollstandig. Es fehlt ein Hinweis auf den Krankheits- und Therapiestatus:
unvorbehandelt, rezidiviert/refraktar? Diese Faktoren sind relevant fir eine gezielte, gutachterliche
Expertise.
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Stand des Wissens

Das medullare Schilddrisenkarzinom (MTC) ist ein seltener, von den C-Zellen der Schilddrisen
ausgehender Tumor. MTC machen etwa 5% aller neu diagnostizierten Schilddriisenkarzinome aus. Die
Zahl an Schilddrisenkarzinom Neuerkrankten in Deutschland wird fur das Jahr 2022 auf 5.000 Frauen und
2.200 Ménner geschatzt [1]. Bei 20-25% der MTC Patient*innen besteht eine genetische Pradisposition.

Die Therapie erfolgt stadienabhéangig. Im lokal begrenzten Stadium besteht eine hohe Heilungschance
durch frihzeitige Operation. Der individuelle Krankheitsverlauf von MTC-Patient*innen mit fortgeschrittener
Erkrankung ist sehr variabel. Eine zytotoxische Chemotherapie ist lediglich bei aggressiven Verlaufen im
fortgeschrittenen Stadium eine Therapieoption (off label) auf Basis kleiner Fallserien. Die Remissionsraten
liegen unter 20% [2-5].

Eine zentrale Rolle in der Pathogenese des MTC spielt das RET Protoonkogen. RET Mutationen sind bei
etwa 95% der Patient*innen mit genetischer Pradisposition nachweisbar. Beim sporadischem MTC sind
RET Mutationen in mehr als der Hélfte der Patient*innen nachweisbar, bei 85% als Mutation M918T. Neben
RET- spielen auch RAS-Mutationen eine wichtige Rolle in der Pathogenese des medullaren
Schilddrisenkarzinoms. Beim fortgeschrittenen medullaren Schilddrisenkarzinom liegen RET-Mutationen
in bis zu 90% der Félle vor [6]. Die Aktivierung weiterer Tyrosinkinasen ist relevant fur Progression und
Metastasierung [7].

Bei etwa 10% der Patient*innen besteht bereits bei Erstdiagnose eine metastasierte Erkrankung. Bei
weiteren 20-40% treten Metastasen im weiteren Krankheitsverlauf auf. Ein sensitiver und spezifischer
Parameter in der Nachsorge ist die Bestimmung von Calcitonin im Serum.

Die Therapiesituation beim fortgeschrittenen und metastasierten MTC hat sich in den letzten 10 Jahren
durch die Zulassung der beiden Multikinase-Inhibitoren Cabozantinib und Vandetanib deutlich verbessert
[8-10]. Ihr Einsatz erfolgt unabhangig vom Vorliegen einer RET-Mutation. Fir Cabozantinib wurde ein
objektives Ansprechen unabhéngig vom Vorliegen einer RET- oder HRAS-Mutation gezeigt. Gegenuber
Placebo wurde eine statistisch signifikante Verlangerung des Gesamtiiberlebens lediglich in der Gruppe der
Patient*innen mit einer RETM918T Mutation nachgewiesen [11].

Fur Patient*innen, die nur einen der zugelassenen MTKIs erhalten haben, wurde bis 2021 in der klinischen
Praxis die sequentielle Therapie mit dem alternativen zugelassenen MTKI durchgefiihrt. In einer deutschen
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Registerstudie [12] erhielten 63% der Patient*innen zwei, 21% der Patient*innen mehr als zwei MTKI-
Therapien (einschlieBlich off label use).

Die Behandlungssituation hach Vorbehandlung hat sich durch die Zulassung von Selpercatinib im Februar
2021 geandert. Selpercatinib ist zugelassen bei Erwachsenen und Jugendlichen (ab 12 Jahre) mit
fortgeschrittenem MTC, Nachweis einer RET-Mutation im Tumorgewebe oder in der Keimbahn, und
Vorbehandlung mit Cabozantinib und/oder Vandetanib. In der einarmigen Zulassungsstudie flhrte
Selpercatinib bei etwa zwei Drittel der Patient*innen zu einer objektiven Remission. Die mediane
progressionsfreie Uberlebensrate nach 24 Monaten lag bei etwa 70%, die Gesamtiiberlebensrate nach 24
Monaten bei etwa 80%. Die Rate schwerer Nebenwirkungen war niedriger als bei Therapie mit Cabozantinib
oder Vandetanib. Selpercatinib hat auch eine hohe Wirksamkeit bei ZNS Metastasen [13].

Wie bei anderer Gelegenheit ausgefuhrt, ist fir die Bewertung von Selpercatinib als Zweitlinientherapie beim
RET-mutierten MTC der Vergleich mit einem der beiden zugelassenen TKI erforderlich.

Andere Multikinase-Inhibitoren wie Lenvatinib, Pazopanib, Sorafenib oder Sunitinib erzielen ebenfalls
Remissionen, wurden aber nicht in gréReren Studien getestet und sind in dieser Indikation nicht zugelassen
[14].

Selpercatinib wird auch bei Kindern und Jugendlichen eingesetzt. Ergebnisse werden im GPOH-MET
Registers dokumentiert. Aktuell wird Selpercatinib bei fortgeschrittenem MTC auch ohne vorherige Therapie
mit anderen TKI eingesetzt. Die erkrankten Kinder/Jugendlichen werden Uber das Kindertumorregister
Heidelberg in die LOXO-RET-18036-Studie (LIBRETTO-121) eingeschlossen. Darlber hinaus wird findet
Selpercatinib auch im Rahmen der LIBRETTO-531-Studie in der ersten Linie eine Anwendung. Hier erfolgt
eine Randomisierung in einen Therapiearm, der Selpercatinib erhalt und in einen Therapiearm, der
entweder Cabozantinib oder Vandetanib erhalt (Entscheidung der behandelnden Arzt*innen).

Gibt es Kriterien fiir unterschiedliche Behandlungsentscheidungen bei der Behandlung von ,,fortgeschrittenem
RET-mutiertem medulldrem Schilddriisenkarzinom, das nicht bereits mit einem RET-Inhibitor behandelt wurde“ die
regelhaft beriicksichtigt werden? Wenn ja, welche sind dies und was sind in dem Fall die Therapieoptionen?

Ja, siehe oben: Anmerkungen zur Fragestellung.
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