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RCT vs. ,,Real World* -

Klinische Studien und onkologischer Alltag

Wolf-Dieter Ludwig

Arzneimittelkommission der deutschen Arzteschaft (AkdA);
Poliklinik am HELIOS Klinikum Berlin-Buch



PATIENTENREGISTER FUR DIE NUTZENBEWERTUNG Deutsches Arztebiatt | Jg. 114 | Hett 16 | 21. April 2017

Kein Ersatz fiir randomisierte Studien

Patientenregister-Daten sind fur die Klarung von Ursache-Wirkungs-Zusammenhangen
und somit fur die Nutzenbewertung ungeeignet. lhre sonst unstrittigen Potenziale
erfullen sich nur bei Ausschopfung anspruchsvoller Qualitatsanforderungen.

Jurgen Windeler, Jorg Lauterberg, Beate Wieseler, Stefan Sauerland, Stefan Lange

PATIENTENREGISTER

Patientenregister-Daten sind fur die Klarung
von Ursache-Wirkungs-Zusammenhangen und
somit fiir die Nutzenbewertung ungeeignet.
Ihre sonst unstrittigen Potenziale erfilllen sich
nur bei Ausschopfung anspruchsvoller Quali-
tatsanforderungen (DA 16/2017: ,Kein Ersatz
fiir randomisierte Studien® von Prof. Dr. med.

Jurgen Windeler etal.). Deutsches Arzteblatt | Jo. 114 | Heft 24 | 16. Juni 2017

Anreize entwickeln  Kein Allheilmittel Manipulierbar Konstruierter Gegensatz

Viele Fragen konnen mit Zulassungsstudien nicht beantwortet werden.

Unter Idealbedingungen wirkendes Prinzip auch unter Alltagsbedingungen niitzlich?
Bedeutung der ,,Pragmatic Controlled Trials* (PCT).

Qualitativ hochwertige Register erfiillen nicht nur eigenstindige Aufgaben,

sondern liefern auch Beitrdge zur Nutzenbewertung und Patientensicherheit.



% RCT vs. ,,Real World* -
“meer Klinische Studien und onkologischer Alltag

» Entwicklung neuer Arzneimittel/Zulassung: Stand 2018
= Was wissen zum Zeitpunkt der Zulassung (Onkologie)
und was wiirden wir gerne wissen?
» Randomisierte kontrollierte Studien (RCT) vs.
Beobachtungsstudien (,, Real World Data/Evidence®): Vor-/Nachteile
= Drei Beispiele aus dem onkologischen Alltag

= Restimee/Ausblick



2017 FDA drug approvals

The FDA approved 46 new drugs last year, the highest total in more than two decades.
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Number of drugs approved

1993 1994 1995 1996 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

NATURE REVIEWS | DRUG DISCOVERY  VOLUME 17 | FEBRUARY 2018 | 81
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und/oder Orphan Drug
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E Oncology [ Inborn errors
B Infectious disease [ Cardiology
£l Neurology B Ophthalmology
B Metabolism and E Pulmonary
endocrinology [J Rheumatology
[ Dermatology ] Haematology
[] Gastroenterology M Bone
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© Orphans  © First-in-class
O Cancer O Breakthrough therapy
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2011-2017

. . - nivol b
Nivolumab, Pembrolizumab - cabozantinib
(Durvalumab) - pertuzumab
- ado-trastuzumab emtansine
Pancreatic - palbociclib

- Irinotecan
liposome

Urothelkarzinom
- atezollzumab

-lplimumab - pembrolizumab
-vemurafenlb - nivolumab
Ereast - trametinib - cobimetinib

- dabrafenlb - T-vec

- vandetanib,
- cabozantinib
- lenvatinib
Colorectal
Cancer

- regorafenib

- ziv-aflibercept
- tipiraciltrfluridine

- romidepsin
{PTCL, CTCL)
r———— - brentuximab
- bosutinib (CML) vedotin »
- cmacetaxlnet GIST (Hodgkin's, ALCL}
- Eﬁﬂpﬁsucclna e - regorafenib - plxantrone (NHL)
- rituximaby (MHL]
- radotinib (CML) - Idelaﬂ;ib e
- obinutuzumab {CLL, AL, SLL)
{;:o;Létanh}b - mogamulizumab
- [ATCL)
(CML, ALL) , - belinastat (PTCL)
- blinatumomab Castleman’s - Ibrutinib (MCL, WM),
(ALL) - slituximat - bortezomib MCL)
- Ibrutinib (CLL) - chidamide [PTCL)
- {cgaLTI._L;mumab - venetoclax (CLL)
- nivolumab
-venetoclax (CLL) (Hodgkin's)
—
- Pembrolizumab
- crizotinib
- olaparlb
- :Ifeaiéltl::'tl)b - bevacizumab
- cerltinib - rucepard
- ramucirumab
- nivolumab
- pembrolizumab
- necltumumab - bevacizumab
- osimertinib - mifamurtide Prostate g as?I Cell -
- gefitinib ~trabectedin arcinoma
- atezolizumab - eribulin
Multipl
e o
Avelumab _sonideglb

. - abiraterone acetate
metast. Merkelzellkarzinom |-enzalutamide
-ra 223 dichloride
- carfilzomib - Ixazomib
- pomalidomide - panoblnostat
- daratumumab - elotuzumab

Source: QuintilesiMS, ARK R&D Intelligence, Feb 2017, QuintilesIMS Institute, Mar 2017
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» Randomisierte kontrollierte Studien (RCT) vs.
Beobachtungsstudien (,, Real World Data/Evidence®): Vor-/Nachteile
= Drei Beispiele aus dem onkologischen Alltag

= Restimee/Ausblick



e Yqq
SNINZAp
@
Pl
&Ss10W
SCHA¥T

l]- ‘zb
SoTTELRO
CHEN N

Opening the FDA Black Box

Steven N. Goodman, MD, MHS, PhD; Rita F. Redberg, MD, MSc

Quality of evidence behind FDA approvals varies widely

The approval processes of the US Food and Drug Administration have been scrutinized by several
studies. Michael McCarthy explains

ﬁ

JAMA January 22/29, 2014 Volume 311, Number 4

118550 FDA regulatory actions listed in
Drugs@FDA database

Period of time: 2005-2012

118362 Actions excluded
102 374 Regulatory actions other
than approvals
15665 Not first approval of drug during
study period (2005-2012)

301 Approval of nonnovel
therapeutic agents
9 Approval of contrast and
diagnostic agents
13 Duplicate action

Y

188 Novel therapeutic agents approved for
206 indications based on 448 pivotal trials

Biopharmaceuticals N=34 (18%)

_} 5 indications

4 Approval not based on pivotal trials;

Y

184 Novel therapeutic agents approved for 201
indications based on 448 pivotal trials

»Orphan Drug* Status N=31 (16,5%)
waccelerated approval“ N=22 (11,7%)

BMJ 2014;348:91075 doi: 10.1136/bmj.g1075 (Published 27 January 2014)



Clinical Trial Evidence Supporting FDA Approval

“s2 /¢ of Novel Therapeutic Agents, 2005-2012

Nicholas S. Downing, AB; Jenerius A. Aminawung, MD, MPH; Nilay D. Shah, PhD; Harlan M. Krumholz, MD, SM;
Joseph S. Ross, MD, MHS

CONCLUSIONS AND RELEVANCE The quality of clinical trial evidence used by the FDA as the
basis for recent approvals of novel therapeutic agents varied widely across indications. This
variation has important implications for patients and physicians as they make decisions about
the use of newly approved therapeutic agents.

No. (%) [95% Cl]

Comparator End Point

Agent/Indication Characteristic Double- Surrogate Clinical
Pivotal Trials Randomized Blinded Active Placebo None Qutcome Outcome Clinical Scale

ALL(N = 448) 400 (89.3) 356 (79.5) 143(31.9) 247(55.1) 58(12.9) 219(48.9) 130(29.0) 99(22.1)
[86.4-92.2] [75.7-83.2] [27.6-36.3] [50.5-59.8] [9.8-16.1] [44.2-53.5] [24.8-33.2] [18.2-26.0]

Therapeutic area

Cancer (n = 55) 26 (47.3) 15 (27.3) 10(18.2) 16 (29.1) 29 (52.7) 46 (83.6) 9(16.4) 0
[33.7-60.9] [15.1-39.4] [7.7-28.7] [16.7-41.5] [39.1-66.3] [73.5-93.7] [6.3-26.5]

Infectious disease (n = 57) 53(93.0) 45 (78.9) 39 (68.4) 13 (22.8) 5(8.8) 33(57.9) 24 (42.1) 0
[86.1-99.8] [68.0-89.9] [56.0-80.9] [11.6-34.0] [1.2-16.3] [44.7-71.1] [28.9-55.3]

Cardiovascular disease, 72 (98.6) 68 (93.2) 26 (35.6) 45 (61.6) 2(2.7) 62 (84.9) 11.(15.1) 0

diabetes mellitus, [95.9-100.0] [87.2-99.1] [24.4-46.9] [50.2-73.1] [0.0-6.6] [76.5-93.3] [6.7-23.5]

hyperlipidemia (n = 73)

JAMA January 22/29, 2014 Volume 311, Number 4
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CHIELERT Original Investigation
Timing and Characteristics of Cumulative
— . Evidence Available on Novel Therapeutic
N=37 neue Wirkstofte '
Agents Receiving Food and Drug
(2000-2013 Administration Accelerated Approval

HUSEYIN NACL* OLIVIER J. WOUTERS,*
RADHIKA GUPTA,' and JOHN P.A. IOANNIDIS*

® There appears to be a tendency for therapeutic agents receiving accel-
erated approval to quickly become an integral component of standard
treatment, despite potential shortcomings in their evidence base.

Conclusions: Cumulative evidence on agents with accelerated aEProvals has

major limitations. Most clinical studies including these agents are small and

nonrandomized, and about a third are conducted in unapproved areas, typically

concurrently with those conducted in approved areas. Most randomized trials

including these therapeutic agents are not designed to directly evaluate their
clinical benefits but to incorporate them as standard treatment.

The Milbank Quarterly, Vol. 95, No. 2, 2017 (pp. 261-290)
(©) 2017 Milbank Memorial Fund. Published by Wiley Periodicals Inc.
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Figure 1. Novel Therapeutic Agents Granted Accelerated Approval

From 2000 to 2013 According to Therapeutic Area

Idiopathic
thrombocytopenic
purpura:
Eltrombopag

Iron overload due to
blood transfusions:
Deferasirox
Deferiprone

HIV:
Darunavir
Enfuvirtide
Etravirine
Lopinavir
Maraviroc
Raltegravir
Tenofovir
Tipranavir

Tuberculosis:
Bedaquiline

—

Multiple sclerosis:
Natalizumab

Pulmonary arterial
hypertension:
Treprostinil

Fabry disease:
Agalsidase

g The Milbank Quarterly, Vol. 95, No. 2, 2017 (pp. 261-290)
Y PP
(©) 2017 Milbank Memorial Fund. Published by Wiley Periodicals Inc.

f Cancer:

Alemtuzumab
Bortezomib
Brentuximab
Carfilzomib
Cetuximab
Clofarabine
Crizotinib
Gefitinib
Gemtuzumab
Ibritumomab
Ibrutinib
[matinib
Lenalidomide
Nelarabine
Nilotinib
Ofatumumab
Omacetaxine
Oxaliplatin
Panitumumab
Pomalidomide

Ponatinib

k Pralatrexate




Availability of evidence of benefits on overall survival
theb ] and quality of life of cancer drugs approved by
ceom e .
European Medicines Agency: retrospective cohort
study of drug approvals 2009-13

Courtney Davis senior lecturer’, Huseyin Naci assistant professor of health policy®, Evrim Gurpinar
MSc candidate in international health policy °, Elita Poplavska assistant professor’, Ashlyn Pinto
MSc candidate in global health®, Ajay Aggarwal academic clinical oncologist” °

| Characteristics of approvals of cancer dryg, 2009-13. Figures are numbers (percentage) of indications

Characteristics @tumuurs (n=51) Haematological tumours [n=1D
Type of marketing authorisation:

First marketing authorisation 24 (47) 9 (53)

Extension 27 (53) 8 (47)

Pathway of first marketing authorisation:

RHegular approval 19 (79) 4 (44)

Conditional approval 5(21) 5 (58)

Orphan designation 3 (8) B (47)
Intent of treatment:

Curative 6(12) 1(8)

MNon-curative 45 (88) 16 (94)

BMJ 2017;359:4530 doi: 10.1136/bmj.j4530 (Published 2017 October 05)



Availability of evidence of benefits on overall survival

L %S_E and quality of life of cancer drugs approved by
%:f"w ﬁ;; European Medicines Agency: retrospective cohort
SeiELEQ study of drug approvals 2009-13
| Characteristics of pivotal trials of cancer drugs. Figures are numbers (percentage) unless stated otherwise

Characteristics Solid tumours (n=54) Haematological tumours (n=18)

. . sion-

Randomised trial 52 (96) 13 (72)

Single arm trial 2 (4) 5(28)
Lomparator:

Active 15 (28) 9 (50)

Placebo 25 (46) 0 (0)

Add on 12 (22) 4 (22)

None 2 (4) 2 (28)

0S as primary endpoint 18 (33) 1(6)

OS or QoL as secondary endpoint 47 (87) 17 (94)

Median (range) sample size 696 (96-3222) 484 (58-1018)

OS=overall survival; QolL=quality of life.

BMJ 2017,359:j4530 doi: 10.1136/bmj.j4530 (Published 2017 October 05)
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Availability of evidence of benefits on overall survival
and quality of life of cancer drugs approved by
European Medicines Agency: retrospective cohort
study of drug approvals 2009-13

What is already known on this topic

Clinical trials designed to gain regulatory approval for new drugs often evaluate surrogate measures that do not always reliably predict
clinically meaningful outcomes like survival or quality of life

Recent reviews from the US show that only a small proportion of cancer drugs approved by the US Food and Drug Administration
improve survival or quality of life

No recent studies have systematically examined the evidence base for and magnitude of benefit for cancer drugs approved by the EMA

What this study adds

Most new oncology drugs authorised by the EMA in 2009-13 came onto the market without clear evidence that they improved the quality

or quantity of patients’ lives

After market entry, cancer drugs rarely show benefits on overall survival or quality of life in randomised trials

When survival gatns over available treatment alternatives are shown, they are not always clinically meaningf_ul

»When expensive drugs that lack meaningful benefits are approved
and reimbursed within publicly funded healthcare systems,
individual patients may be harmed, important resources wasted,
and the delivery of equitable and atfordable care is undermined®.

BMJ 2017;359:j4530 doi: 10.1136/bmij.j4530 (Published 2017 Octaber 05)
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=~ = Europaische Arzneimittel-Agentur (EMA)

beschleunigte Zulassungsverfahren

* bedingte Zulassung (2006): begrenzte klinische Daten (Auflagen)
* Orphan Arzneimittel (2000): <5/10.000 Einwohner

* beschleunigte Beurteilung: 150 statt 210 Tage (CHMP)

= Zulassung unter aullergewohnlichen Umstinden

= PRIority MEdicines (,, PRIME*)

» Voraussetzungen: ,,unmet medical need*, z.B. schwere,
lebensbedrohliche oder seltene Krankheiten

» positives ,,Nutzen-Risiko-Verhiltnis*

» spezifische Anforderungen an laufende/kiinftige Studien

> jihrliche Uberpriifung/Erneuerung

» frither Dialog zwischen allen Beteiligten




% Beschleunigte Zulassungen durch EC:
ﬁo%?g&&fﬁzﬁu 201 1-2016

Beschleunigte Zulassungen in Europa nehmen zu
Prozentsatz beschleunigter Arzneimittelzulassungen von 2011 bis 2016

[ Bedingte Zulassung
- Zulassung unter auBergewdhnlichen Umstanden

Beschleunigte Beurteilung

2,9%

20M 2012 2013 2014 2015 2016

Quelle: Arzneimittelverordnungs-Report 20017 Grafik: ArzteZeitung
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Beschleunigte Zulassungen im deutschen Markt:
vor allem in der Onkologie (20 Wirkstoffe 2011-16)

weitere
9

Onkologie
20
Infektions-
krankheiten
9

Stoffwechsel-
krankheiten
10
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Early market access of cancer drugs in the EU

A
L0 J. Martinalbo', D. Bowen', J. Camarero?, M. Chapelin', P. Démolis?, P. Foggi?, B. Jonsson?,
% . , . . .
J. Llinares™, A. Moreau®, D. O’Connor®, J. Oliveira’, S. Vamvakas' & F. Pignatti'”
Everolimus (Votubia)
SEGA pasd “*
Panitumumakb (Vectibix) Cabozantinib (Caprelsa)
CRC KRASw “*! thyroid, medullary °*
X : Pazo,
Trabectedin (Yondelis) ;ﬂc"{?%ﬂ'b Notrienl) STS i
soft-tissue sarcoma
Imaltmb {Glnrec:] Lapatinib (Tyverb) Crizotinib (Xalkori)
GIST = breast HER2+ & NSCLCALK+ &
Temoporfin (Foscan) Sunitinib (Sutent) Trabectedin | Vismodegib (Erivedge)
SCCHN BC ACC, GIST © ovarian =0 BCC B
Docetaxel (Taxotere) Imatinib Vandetanib (Cometri
breast & DFSp Scr ﬂ'layr:eid. mlnnad(ulI::::-'E'?":IEJ
=] T=T 1 =T =1 FT-T I =D 750 °F 10 IIII|IIII|I I II|I|II|
2000- 2006— 2007 2008 2009 2010 2011 2012 2013 2014

Patient access to new cancer drugs in the EU involves centralised licensing decisions by regulators as well as
reimbursement recommendations in the context of national healthcare systems. Differences in assessment criteria and
evidence requirements may result in divergent decisions at central and national levels, ultimately compromising effective
access to patients. Early access decisions are particularly challenging due to the limited clinical evidence available to con-
clude on the benefit—risk and relative (cost-) effectiveness of new high-priced cancer drugs. We describe mechanisms to

accelerate approval of promising anticancer drugs that fulfii an unmet medical need, review the experience from the
European Medicines Agency, compare timelines and outcomes of reimbursement decisions in major EU markets, and
discuss shortcomings of the current system, ongoing initiatives, and future steps to facilitate effective early access.

Annals of Oncology 27:96-105, 2016
doi:10.1093/ annonc/mdva 06



Why do cancer drugs get such an easy ride?

Rushed approvals result in a poor deal for both patients and cancer research thebmj

Donald W Light professor’, Joel Lexchin professor *

Mangel/Probleme in onkologischen Studien
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» viele beschleunigte Zulassungen/“Orphan Drugs*

» haufig nur eine randomisierte kontrollierte Studie (RCT)

» unverblindete > doppelblinde RCTs

» Surrogatendpunkte > ,harte (fiir Pat. relevante) Endpunkte*:
z.B. Gesamtiiberleben (OS), von Pat. berichtete Ergebnisse (PRO)

» Patientenkollektiv # medizinischer Alltag

» mitunter nicht geeignete Komparatoren/kein Vergleichsarm

» selektive Publikation klinischer Studien

» Verbesserung OS/PFS # ASCO-/ESMO- und EMA Anforderungen

BMJ 2015;350:h2068 doi: 10.1136/bmj.h2068 (Published 23 April 2015)



% RCT vs. ,,Real World* -
“meer Klinische Studien und onkologischer Alltag

= Entwicklung neuer Arzneimittel/Zulassung: Stand 2018

= Was wissen zum Zeitpunkt der Zulassung (Onkologie)
und was wiirden wir gerne wissen?

» Randomisierte kontrollierte Studien (RCT) vs.
Beobachtungsstudien (,, Real World Data/Evidence*)
Vorteile/Nachteile

= Drei Beispiele aus dem onkologischen Alltag

m Resimee



Randomised controlled trials and

ﬂ?’k 'z“-\; L L
o} ¢  population-based observational research:
‘“o‘% 'é"\‘é"u . . . .
TR partners in the evolution of medical evidence
Randomised controlled trials Population-based observational studies
Strengths Excellent internal validity Good external validity
Provide precise measures of efficacy and acute toxicity of Provide insight into delivery of care in routine practice to all patients,
new therapies under ideal conditions including elderly and those with comorbidity
Because of randomisation, measurement of effect size is less Provide information to guide future knowledge translation
prone to bias Can provide evidence of effectiveness of new therapies in the general
Allow exploratory measures of secondary endpoints, including population
patient-reported outcomes and aspects of correlative biclogy Large samples provide the opportunity to study rare diseases for
Can evaluate prognostic and predictive properties of new biomarkers | which RCTs are not possible
and cancer therapies Can provide insight into short- and leng-term toxicity in routine practice
Provide a mechanism whereby new (and potentially toxic) treatments Can address questions that have not, and will not, be evaluated
can be carefully studied in centres of excellence in an RCT
Limitations | Limited external validity Limited intemal validity: may be difficult to separate effects of a new

Provide evidence of efficacy (drug effect under ideal circumstances),
but not about effectiveness (i.e., true benefit to patients in routine
practice)
Applicability to clinical practice can be limited:
(i) because patients and practitioners in RCTs are different from
those in routine practice
(i} elderly and patients with comerbidity are under-represented in
RCTs
(iii) often powered to detect a clinically modest effect size that may
not apply to less selected patients
(iv) may use a surrogate primary endpoint that is not a valid measure
of patient benefit
(v} have limited ability to detect rare and chronic toxicities, especially
those that occur in patients with comorbidity or emerge after
completion of the trial

treatment from other factors
Population-level databases often do not include detail regarding

comorbidity, performance status, and specific treatment plan
Identification of comparative benefit in these studies is prone to
multiple biases, including confounding by indication for a given
treatment and/or concurrent changes in practice and/or disease biclogy

,,We propose that the ideal evolution

of evidence for benefit of new cancer drugs
would first involve the demonstration of
efficacy in a well-designed RCT powered to
detect a clinically meaningful benefit.*

British Journal of Cancer (2014) 110, 551-555 | doi: 10.1038/bjc.2013.725




THE NETWORK FOR
EXCELLENCE IN September 2015

HEALTH INNOVATION

Issue Brief
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Real World Evidence:

A New Era for Health Care Innovation

RWE promises to transform patient outcomes, but it also threatens to upend long-estahlished normsin

the generation and use of health care evidence. RWE challenges the traditional paradigm in which the only
authoritative medical evidence is generated through prospective randomized clinical trials (RCTs), validated
through peer reviewed publication in reputable journals and incorporated into broadly applied clinical practice
guidelines.

Few experts believe that RWE will supplant the prospective RCT; yet, appropriate adoption of RWE by sponsors of
new drugs and devices and regulators could streamline or supplement data from RCTs. RWE is already generating
new forms of evidence that many decision makers want to consider alongside traditional RCT evidence. Indeed,
prospective trials that analyze Real World Data (RWD) alongside classic RCT data are emerging as an important
complement to RCTs. While manufacturers will likely remain the dominant sponsors of RCTs for new medicines
and devices, the proliferation of new data sources and new methods is enabling many more stakeholders to
generate evidence and assert their own recommendations on the adoption, coverage, reimbursement and

use of products. Though likely subject to legal provisions to protect patient data confidentiality, nearly all of
these stakeholders are unregulated as to their conduct in assembling, analyzing and disseminating data. Many
stakeholders do subscribe to codes of conduct that outline ethical standards and best practices relating to the
use of data, but standards and methods for collection of RWD and generation of Real World Evidence have not
yet reached a level of authority such that standards for grant-making, peer-reviewed publication, clinical practice
guideline development and regulatory guidance are following suit.

To truly meet patients’ goals and needs stakeholder groups must reach consensus on a long list of issues we detail
below.
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= Was wissen zum Zeitpunkt der Zulassung (Onkologie)
und was wiirden wir gerne wissen?
» Randomisierte kontrollierte Studien (RCT) vs.
Beobachtungsstudien (,, Real World Data/Evidence®): Vor-/Nachteile
> Drei Beispiele aus dem onkologischen Alltag

= Restimee/Ausblick



Number of Treatment Options over Time for
Selected Tumors (1996-2016)

B HER2 B cok B ccrr B Anti-CcD Il Hormonals B others
- ALK - Chemotherapy . Immunotherapy BRAF - Other Small Molecules
1996 2006 2016

Breast Cancer

Lung Cancer

Prostate Cancer

Melanoma

CLL

Source: Drugs@fFDA, Feb 2017; QuintilesIMS, ARK R&D Intelligence, Feb 2017; QuintilesIMS Institute, Mar 2017



- axitinib
- nivolumab

- lenvatinib
- cabozantinib

- nivolumab
- pembrollzumab

Nivolumab, Pembrolizumab

(Durvalumab) - pertuzumab
. - ado-trastuzumab emtansine
Urothelkarzinom Pancreatic - palbociclib
- atezolizumab _Irnotecan
liposome

-lplimumab - pembrolizumab
-vemurafenlb - nivolumab
- trametinib - cobimetinib

Neuro-
blastoma

- regorafenib
- zlv-afilbercept
- tipiracil/rifluridine

- vandetanib,
- cabozantinib
- lenvatinib

2011-2017

- pembrolizumab
- necltumumab

- osimertinib

- gefitinib

- atezolizumab

Basel Cell

- mifamurtide
Carclnoma
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Source: QuintilesiMS, ARK R&D Intelligence, Feb 2017, QuintilesIMS Institute, Mar 2017
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How 1 treat myeloma with new agents

Philippe Moreau

In this article, T have listed numerous possible drug combinations
available at diagnosis, in patients with 1 to 3 prior lines of therapy or in
very advanced disease. Nevertheless, to date, the optimal strategy for
the frontline m{:rapy of MM, the nature and duration of maintenance, or
the 1deal sequence of therapy at relapse cannot be defined from the
available clinical trials. A list of strategic studies that address im-

portant questions have been proposed by some investigators to further

optimize the management of patients with MM.* For example, “Does
modifying therapy based on response or MRD detection improve
outcome?” Or, “*Can limited-duration combination therapy regimens be
developed that are as effective as continuous therapy?” Or, “What is the
best triplet regimen to use in the most cost-effective way at relapse?”
This latter question is of upmost importance because drug access and
cost represent the most important challenges for MM patients and
physicians worldwide.*’
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Panel: Recommendations to advance multiple myeloma

therapy

Trials targeting specific cytogenetic subtypes

Trials asking strategic questions:

« Can progression of smouldering multiple myeloma to
multiple myeloma be prevented?

» Can limited-duration combination therapy regimens be
developed that are as effective as continuous therapy?

» What is the best triplet regimen to use in the most
cost-effective way at relapse?

« Can molecular subtypes be identified that respond better
to one drug versus another?

« Does modifying therapy based on response or minimal
residual disease detection improve outcome?

« Can biomarkers be identified that predict response to
therapy?

Disclose the primary purpose of the trial in the clinical trial
protocol document and publication

Develop guidelines that take cost into account, exert
pressure on pharmaceutical industry to reduce drug prices,
support generics, and demand high levels of evidence to
favour new brand name agents over generics
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KASTEN

Studienbeispiele fiir randomisierte kontrollierte Studien

1. Minimézsianung

In 2iner Shedie soil bei 300 Patismten mit pulmonalen Metastasen eines kolorsktalen Karzinoms die chirusgische Enftiemung der Metastasen mit 2i-
nem akfven Monitoring verglichen werden. Da 8 progrostische Fakboren (zum Beispiel Aler, Geschlecht, Zahl der Metastasen, T- und N-Stadium)
sowie eine Zeptrumsstratifizierung berlcksichtigt werdean sollben, wurde gime Minimisicerung als Zutelurgsmechanismus gewshit (27, 28). Ene einfa-
che stratifiziests Randomisiesung wiire wegen der viglen Kombinationsmoglichksiten nicht moglich gewesen.

2. Gross-over-3tudie

In einer Flotsbudie wurden 17 Fatienten mit einer risikobehafieten Langzeil-Opioiitherapie wegen nichi krebsbedingten Schmerzes zufllig in 2
Gruppen aufgetzilt, die entweder 4 Wochen orales Hydrokortison und nach einer 14-tagigen Auswaschphase 4 Wochen Placsba erhielien, oder dies
1 umgekehrer Reihenfolge Ziel war, die Effekie der Hydrokorisontherapie auf die gesundheitsh e Lebensqualitat, den Schimerz und das
Schmerzesleben zu untersuchen. Im Vergleich zeigien sich fiir enige Subdomanen (zum Beispie Auswirkungen des Schmerzes auf Alltagsaldivits-
ten) Viorteile zugumsten von Hydrokortison (29).

3. n = 1-Gtudien

Bei Patierrten mit einer forigeschrittenen Krebserirankung sollien die Effekte einer Methylphenidattherapie auf die Fatigue-Sympiomatik unbersucht
werden. Hierfir wurde eine Serie mit individuelien n = 1-Studien von insgesamt 43 Patienten geplant Die Patienten konnten in individuel randomi-
sierter Reiheniolge bis zu 3 Zyklen eines Wechsals zwischen 3-{giger Therapie mit Methyiphenidat beziehungsweise Placebo dunchlaufien. Auf
aggreqiesier Basis lief sich kein positiver Effekt nackmeisen: allerdings wurden 8 Pafienten identifiziert, bei denien anhand geesgreter statistscher
Methoden ein mdhidueller Effeid zugunsien von Methylphenidat belegt werden konnbe (30].

4_Faktorielles Design

In die HOPE-3-Studie wurden Patienten chne kardiovaskulsee Edoankung, aber mit cinem mitleren Risiks fir deren Efiden, aufgerommen. Die
Patiznten erhiclien randomisiert entweder cine lipidzenkends Therapie, sine bluidracksenkende Therapie, sine Kombination von beldem oder sin
doppeltes Placebo. Bei der Studierplanung wurde angenommen, dass dis Einzeltherapien jewsils das Risiko um 25 -30 % senken und die Kombina-
tiohsb=hamdlumg wm 45-50 % Es wurde also mit keirer relevanten Wechselwiriung zwischen den Therapien gerschnet. Im Ergelonis konrie nur dis
lipidsenkende Therapie cine Risikoredukiion emeichen (31).

4. Glusterrandomisierts Studie

Di= Auswirkung einer Seztlichen Fortbildurgsmalinahme auf die Bluthochdruckkontrole von Hausarfpatienten war diz Hauptfragestellung siner
Untersuchung (32), k=i der Langzeitilubdrecmessungen von 103 Patienten aus 22 zufillig in Interventions- und Kortrollgruppe aufgeteitte Praxen
ausgewertet werden komnien. Zwar waren 3 Monate nach der Fordildungsmalinahme der sysiolische [-8,2 mm Hg) und diastolische (4,1 mm Hy)
Bluidrueck in der gesamizn Shedienpopulation gesunken, aber 5 zeighe sich kein signifikanter Unierschied awischen den Praxen der Inferventions-
urd Kontrollgruppe.

. Adaptives Design

In dier PHOEMIX-Studie wurde bei nunachst geplant 10 900 Patierten nach einer perkutanen Koronamntervertion (PCI) Camgrelor mit Clopidogrel far
die Plattchenhemmiung in Hirsicht auf einen kombinierisn Endpunkt verglichen. Nach Enschiuss von 70 % der Patierten war eife Daischenanalyse
vorgesehen. Bai eimer Ercignisrate von 5,1 % in der Kontrollgruppe sowie einer relafhien Risloreduldion von 24 % hitte dabei eine Power von 86 %
resuitizrt. Geringe Andznmgen der Ercigrisrate undioder der relativen Risikoredukfion hitten erhebliche Auswirkungen auf die Power, weshalk die
Moglichkeit eimer Fallzaklzrhdhurg vorgeschen war. Diafir wurden 3 Zonen mighcher Ergebnisze definiert eine pessimistische Zone (relative Rislo-
redukfion < 136 %), eine vielversprechende Zone (2 136 % und = 21 2 %) sowie eine optimistische Zone (> 21.2 %), in der das Zwischenergebnis
tatsachlich auch landete, sodass die Shudie mit der ursprianghich geplanten Fallzahl beendet warde [33).

7. Plattformstudie

Im Jahr 2005 startete bel Patienten mit einem fortgeschrittenen oder metastasierten Prostatakarzinom die multizentrische, offene Plattformstudie
STAMPEDE. Dort wurden zu Beginn eine antiandrogene Therapie allein (ADT) sowie 5 Kombinationen betrachtet (zum Beispiel ADT mit Zoledron-
saure oder Docetaxel) (34). Wegen mangelnder Wirksamkeit wurden zwischenzeiflich die COX2-Hemmer-Arme beendet (35) und weitere Arme (zum
Beispiel ADT mit Abirateron oder Metformin) hinzugefugt (36, 37).




Condition or disease

Prostate Cancer

UK (MRC), Schweiz
2005: 6 Kontrollarme
aktuell: 11 Kontrollarme

Intervention/treatment @

Drug: Celecoxib
Drug: Docetaxel
Drug: Prednisolone
Drug: ADT

Drug: Zoledronic Acid

[Drug: Abiraterone ]

Radiation: Radiotherapy to the
prostate

Drug: Enzalutamide
Drug: Metformin

Drug: Transdermal Oestradiol

Phase 2
Phase 3



== Combination therapy by Kaplan—Meier estimates

== ADT alone by Kaplan—Meier estimates

Combination therapy by flexible parametric model

ADT alone by flexible parametric model

Overall Survival in All Patients
1.0
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0.6

0.4+

sility of Overall Survival

B Failure-free Survival in All Patients
1.0+

0.8+

0.6+

0.4+

ity of Failure-free Survival

Conclusions—Among men with locally advanced or metastatic prostate cancer, ADT plus
abiraterone and prednisolone was associated with significantly higher rates of overall and failure-
free survival than ADT alone. (Funded by Cancer Research U.K. and others; STAMPEDE
ClinicalTrials.gov number, NCT00268476. and Current Controlled Trials number,

ISRETN?8818544.]
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¢ Ibrutinib as Initial Therapy for Patients
with Chronic Lymphocytic Leukemia

A Progression-free Survival According to Independent Assessment
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B Progression-free Survival According to Investigator Assessment

mﬂ_w&%
ﬁ G0 "\,
= |
< 80 3
w_ 704 Wp,
EX 6o e
- -k
g3  s04 \l-n- uls .
- ‘Chlorambucnl
xS 404 T | = ]
AT
‘E 20 Chlorambucil Ibrutinib
2 | Median (mo) 15.0 NR
@ i
& 109 Hazard ratio, 0.09 (95% Cl, 0.04-0.17); P<0.001
0 T T T T T T T T |
v} 3 6 9 12 15 18 21 24 27
Months
No. at Risk
|brutinib 136 133 129 125 123 104 69 22 2 0
Chlorambucil 133 121 88 78 69 46 31 10 O 0

CONCLUSIONS

Ibrutinib was superior to chlorambucil in previously untreated patients with CLL
or small lymphocytic lymphoma, as assessed by progression-free survival, overall
survival, response rate, and improvement in hematologic variables. (Funded by
Pharmacyclics and others; RESONATE-2 ClinicalTrials.gov number, NCT01722487.)
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Ibrutinib for Chronic Lymphocytic Leukemia
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We reviewed our experience in the Connect
CLL Disease Registry (ClinicalTrials.eov number,

NCT01081015). This prospective observational
study, which was conducted from March 2010

thmugh January 2014, involved 1494 patients
with CLL in the United States. We observed that
only 40 of 889 patients with CLL (4.5%) received
chlorambucil monotherapy as first-line therapy,
and event-free survival with this agent was infe-
rior to that with all other commonly used first-
line regimens, even after adjustment for the pa-
tient’s age, performance status, and Charlson
comorbidity index score (hazard ratio for disease
progression, relapse, or death, 2.7; 95% confi-
dence interval, 1.3 to 3.7; P=0.008). Because of
the superiority of alternative first-line regimens
and the infrequent use of chlorambucil mono-
therapy, we do not think that chlorambuecil
monotherapy should serve as a comparator regi-
men in future studies of CLL.

M ENGL ] MED 3}"4;16 MEJM.ORG APRIL 21, 2016



IMBRUVICA®: Real-World Evidence bestirkt langes PFS in 1st-Line bei CLL

Sehr geehrter Herr Prof. Dr. med. Ludwig,

die gute Wirksamkeit und Vertraglichkeit' von IMBRUVICA® wurde nun auch im Real-World Setting (RWE; medianes
~ollow-Up: 14 Monate)? bestarkt. Die auf dem ASH 2017 prasentierte RWE-Analyse stellt die bislang groBte

Kohortenanalyse* mit therapie-naiven CLL-Patienten unter IMBRUVICA® dar.” Dic Effektivitdt von IMBRUVICA®
in der 1st-Line war vergleichbar mit den Daten des 3-Jahres-Follow-Ups der klinischen Studie RESONATE-2"

® 100 - RWE und RESONATE-2: Medianes
G progressionsfreies Uberleben (PFS)
S 80 _ _ -
< , noch nicht erreicht 2
g |
E e | - RWE: Das 12-Monats-PFS betrug 92 %
£ 40 (siehe Abbildung).?
{ o
% 20 » RESONATE-2: 85 % erreichten ein
o : 30-Monats-PFS!
& 0+ : - —
0 5 10 15 20 25 30 Abbildung: RWE-Daten zum 12-Monats-PFS unter

Zeit [Monate] IMBRUVICA® in der CLL-Primartherapie.

Auch im klinischen Alltag geben die Daten Hinweise auf die gute Wirksamkeit von IMBRUVICA® in der Primar-
therapie. Denken Sie deshalb bei Ihren CLL-Patienten an IMBRUVICA®. : |



SOUNDING BOARD

Real-World Evidence — What Is It and What Can It Tell Us?

Rachel E. Sherman, M.D., M.P.H., Steven A. Anderson, Ph.D., M.P.P.,

Gerald J. Dal Pan, M.D., M.H.S., Gerry W. Gray, Ph.D., Thomas Gross, M.D., M.P.H.,
Nina L. Hunter, Ph.D., Lisa LaVange, Ph.D., Danica Marinac-Dabic, M.D., Ph.D.,
Peter W. Marks, M.D., Ph.D., Melissa A. Robb, B.S.N., M.S., Jeffrey Shuren, M.D., J.D.,
Robert Temple, M.D., Janet Woodcock, M.D., Lilly Q. Yue, Ph.D., and Robert M. Califf, M.D.

CONCLUSIONS

We believe that when the term “real-world evi-
dence” is used, the primary attribute that distin-
guishes it from other kinds of evidence is related
to the context in which the evidence is gathered
— in other words, in clinical care and home
or community settings as opposed to research-
intensive or academic environments. Most im-
portant, the distinction should not be based on
the presence or absence of a planned interven-
tion or the use of randomization. Real-world
research and the concepts of a planned interven-

tion and randomization are entirely compatible.




Postapproval studies of drugsjinitially approved by
the FDA on the basis of limited evidence: systematic
thelomj R

Sl OPEN ACCESS

Basis: ein ,,pivotal trial*, Surrogate als primare Endpunkte oder beides
Frage: welche weitere Evidenz (bzgl. ,,efficacy*) wird nach Zulassung generiert?

> ,,Lifecycle evaluation*?

What is already known on this subject

The US Food and Drug Administration frequently approves new drugs on the basis of either a single pivotal trial or pivotal trials that
used sumogate markers of disease instead of clinical outcomes for primary endpoints

These drugs are used widely after approval, even if subsequent clinical studies are not conducted to confirm the expected benefits
What this study adds

For 117 novel drugs approved by the FDA for 123 indications on the basis of a single pivotal trial, pivotal trials that used surrogate
markers of disease, or both, the quantity and quality of postapproval clinical evidence varied substantially

After a median period of 5.5 years after roval, the median total number of post roval clinical studies of the same indication for

which the drug was first approved by the FDA was 1 (interguartile range 0-2), 3 (1-8), or 1 (0-2) for drugs approved on the basis of a
single pivotal trial, surrogate markers of disease, or both, respectively

Only 18.2% (six of 33), 2.0% (one of 49), and 4.9% (two of 41) indications approved by the FDA on the basis of a single pivotal trial,
surrogate markers, and both, respectively, had =21 published postapproval, randomized controlled, double blind study that used a clinical
outcome for the primary endpoint and showed superior efficacy

BMJ 2017:;357:j1680 doi: 10.1136/bmj.j1680 (Published 2017 May 03)



An heterogenen Patientengrup-

Foto: bivdone stoc ko adobe, com

AMNOG

Pfhcht Zur spaten Nutzenbewertung

as Wissen ub Arzneimittel deutlich erhoht. Doch nun

lLutzenbewerl P
| |r'|]._.

N enem ._'

A A : P . L = | = - A ol - s e __ ¥ - l
\ A 1S ~=Fi= e A el slle oF = | et =il alealE=0=la =T Talm
e VWWISSensC :':_—.':._i!L MUSS auircn eine St I ewerituing c_‘]_'_ll:.-'_}f‘_, alcC:«

Deutsches Arzteblatt 2017, 114,1758-1762



&

o2 A
£ 3
ﬁ& ITE L&o\b&‘v
CH EN A%

InFo Onkologie 02-2018

Medikamentenzulassungen

Mehr unabhangige akademische

Forschung, vor allem

Durch zahlreiche neue Wirkstoffe und Therapiestrategien (z. B.
Immuntherapien mit Checkpointinhibitoren) wurden im letz-
ten Jahrzehnt deutliche Fortschritte in der medikamenttsen
Krebstherapie erzielt. Dies ist vor allem der akademischen
Grundlagenforschung zu verdanken — aber auch einer strategi-
schen Kehrtwende der pharmazeutischen Unternehmer, die sich
in der Arzneimittelentwicklung verstirkt im vielversprechen-
den Gebiet der Onkologie positioniert haben.

Gleichzeitig wurde jedoch in zahlreichen Untersuchungen so-
wohl in Europa als auch in den USA auf Méngel in den fiir die

Zulassung relevanten (,,pivotal®) klinischen Studien hingewie-
sen.

nach der Zulassung!

Prof. Dr. Wolf-Dieter Ludwig

Vorsitzender der Arzneimittelkommission der
deutschen Arzteschaft, Berlin
wolf-dieterludwig@akdae.de

@ b erlinder/Akd b




