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Goals of the plattform

ince the introduction of AMNOG in 2011, Ger-
many has a well-established and widely ac-
cepted ,adaptive system” for the assessment
of the patient-relevant additional benefit
(Health Technology Assessment, HTA). The as-
sessment of the additional benefit by the Federal Joint

Committee (G-BA) is the result of expert work based on a

law (AMNOG) and procedural and methodical regulations.

The active players on the side of the G-BA and the health
insurance funds are classified as scientists, hospital physici-
ans and office-based statutory health insurance physicians,
the Medical Service of the Health Funds and employees of
the insurance fund administration, but also as patient re-
presentatives, however, they act on the basis of their own
interests. Value dossiers for new pharmaceuticals, likewise
qualified and interest-based, are submitted to the G-BA by
the pharmaceutical companies, which serve as the basis
for the assessment of the additional benefit.

Because the supply of pharmaceuticals to the populati-
on is significantly influenced by the assessment of the ad-
ditional benefit, it makes sense to provide critical and care-
ful support for the assessment process with a focus on
identifying possible faults and counteracting imbalances.
The Interdisciplinary Platform on Benefit Assessment set it-
self the task of supporting the benefit assessment within a
small group of experts with the following objectives:

e Discussing the procedures for the assessment of the ad-
ditional benefit, including in relation to approval of
pharmaceuticals,

e Working towards international standards of evidence-
based medicine and of health economy being adhered
to as well as applied and further developed,

e Determining whether and to what extent patient-rele-
vant additional benefits, in particular in the areas of
mortality, morbidity and quality of life, are identified
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and which methodological problems occur during the
process,

e dentifying possible undesirable developments, in parti-
cular with regard to supplying patients with new active
substances,

e Enabling and holding a constructive dialogue with all
players involved in the benefit assessment procedure,
e. g. on the further development of the legal framework
conditions of AMNOG.

Moreover, the European perspective in HTA of innovative
pharmaceuticals was reinforced by the European Commis-
sion’s proposal for a Regulation on HTA in 2018. Monito-
ring the conflict between the well-established national as-
sessment and the intended European HTA harmonisation
is also a central concern of the platform. The Interdiscipli-
nary Platform would like to make a contribution to ensu-
ring that new active substances are transparently and fairly
assessed. According to the Advisory Council, an interdisci-
plinary dialogue about the results of the assessment and
the applied benefit assessment methods is essential. Furt-
hermore, in the benefit assessment process it sees a good
opportunity to inform the prescribing physicians of the ex-
pected additional benefits of new pharmaceuticals for pa-
tients earlier than it was previously the case.

The Interdisciplinary Platform is a result of the discussion
process between clinicians and experts. The mutual desire
to pool specialist knowledge in the form of interdisciplina-
ry seminars is supported by an open consortium of spon-
sors. These include AbbVie Deutschland GmbH & Co. KG,
DAK Gesundheit, MSD Sharp & Dohme GmbH, Novo Nord-
isk Pharma GmbH, Roche Pharma AG, Association of Rese-
arch-Based Pharmaceutical Companies (vfa e.V.), and Xcen-
da GmbH.

The Advisory Council of the Interdisciplinary Platform

on Benefit Assessment
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Contextual evidence: From mega trial to
more targeted treatment methods

By Professor Jérg Ruof

he precision of medicinal treatment interven-

tions has improved considerably due to pa-

thophysiological knowledge advances, availa-

bility of various biomarkers and new, partly

genetic treatment options for many diseases.
Although this trend leads to an increased complexity of
medical care, there is no doubt that affected patients be-
nefit from it.

However, the comparative assessment of the additional
benefit according to Section 35a of the 5th German Social
Codebook (Sozialgesetzbuch V, SGB V) is associated with
various challenges, such as:

e The number of patients available for a specific clinical
study decreases and only comprises the predefined subpo-
pulation and the respective line of treatment;

e Comparative treatments are still partly based on a ge-
neric approval status and do not or only insufficiently ref-
lect the current gain in pathophysiological knowledge, re-
spectively;

e The evidence available at the time of approval might
allow for approval-associated evaluation of the benefit risk
profile, but the data will not or not yet, respectively, be suf-
ficient for the quantification of an additional benefit.

The Ordinance on the Benefit Assessment of Pharmaceuti-
cals (AM-NutzenV) basically takes account of this trend.
The ordinance states (Section 5, Paragraph 3: ,If it is not
possible or inappropriate to conduct or request studies of
the highest level of evidence, proof of the best available
evidence level must be provided”. The ordinance does not
specify how to handle this best available evidence leaving
it up to the G-BA or self-governing bodies, to decide about
the additional benefit, its quantificability, or potential ti-
me-limitation of the decision.

The publication series of the Interdisciplinary Platform
on Benefit Assessment presents a discussion paper from
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different perspectives on the increasing contextualisation
of the concept of evidence which is currently mainly based
on the ,gold standard” of randomised comparative trials
(RCTs):

e Holger Schiinemann presents the examples of two con-
troversially discussed medicinal innovations, i. e. the GRA-
DE methodology that was also developed in McMaster. It
provides an ,Evidence to Decision” (EtD) framework ma-
king value decisions that are always required in regulatory
or HTA processes comprehensible and transparent.

e The report by the Paul-Ehrlich-Institut (Elena Wolff-Holz
& Klaus Cichutek) first illustrates the key parameters of the
German and European approval process with appropriate
variants. Subsequently, various examples are presented in
which - among other things - single arm studies (ceritinib,
axicabtagene ciloleucel), intra-patient comparisons (emici-
zumab), and complex study designs (canakinumab) made
up a significant proportion of regulatory decision-making.
e From the IQWIiG’s perspective, Thomas Kaiser describes
procedures in which evidence from single arm studies was
used for benefit assessment. Here, especially innovative
procedures for the treatment of hepatitis C, but also from
the field of oncology are mentioned. In conclusion, the use
of single arm studies should be limited to exceptional ca-
ses during benefit assessment.

e The abstracts of Bernhard Wormann (haematology and
oncology) and Dirk Miiller-Wieland (diabetology) illustrate
the treatment-relevant perspective of clinicians. The quick
identification of effective medicinal products, considerati-
on of biomarkers and the selection of patient-oriented
endpoints are the key challenges for future benefit assess-
ment in oncology. Key factors in diabetology include avai-
lability and interpretation of cardiovascular safety studies —
among others - at subgroup level as well as high-quality
determination of the patient perspective.
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e Subsequently, readers gain an insight into the present
state of discussion and current European legislative pro-
cess from Giovanni Tafuri, the Scientific Director of EU-
netHTA. The focus here is on the development of a sustai-
nable model for the cooperation of the 83 national and re-
gional European HTA institutions.

o Michael Hennrich then presents the ,crux of the matter”
from the political perspective. Thus, the revised version of
Section 5, Paragraph 3b authorises the G-BA to request
post-marketing data collection for certain pharmaceuti-
cals. Previous experiences with orphan diseases and phar-
maceuticals for advanced therapies in the Medicinal Pro-
ducts Act (AMG) as well as experiences with cancer regis-
tries are outlined, e.g. the German RABBIT registry (Register
for the long-term observation of therapy with biologics in
adult patients with rheumatoid arthritis) or CRISP Platform
(Clinical Research Platform Into Molecular Testing, Treat-
ment and Outcome of Non-Small Cell Lung Carcinoma Pa-
tients) for lung cancer. The discussion also raises the ques-
tion of how future data collection can be better coordina-
ted at European level. At present, Michael Hennrich only
sees further need for political adaptation at the level of
prescription of pharmaceuticals.

Readers should especially take note of the variety of
examples in all articles on the basis of which a decision can
be taken whether the current legal and methodological
frameworks are appropriate or require adaptation.

Contact:
joerg.ruof@r-connect.org
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LECTURE I

Contextual evidence: Which evidence is
required for which research question?

By Holger J. Schiinemann, MD, PhD Professor, Departments of Health Research Methods, Evidence and
Impact and of Medicine Director, McGRADE and Michael G. DeGroote Cochrane Canada Centres, McMaster

University Health Sciences Centre

To achieve this goal in the context of regulatory, technology
assessment and guideline decisions, structured decision
frameworks should be utilized that are interchangeable, yet
adjustable to the type of decision-making. Decisions depend
on the perspective that is taken, e.g. that of the individual,
the population, or the health system. Using structured
processes that can be understood and contextualized,
enhances transparency and create efficiencies on a micro
and macro level.

The organizers of the conference suggested one example
focusing on treatment of hemophilia A and | utilized a
second one focusing on multi-drug resistant tuberculosis
(MDR-TB) to introduce the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) Evidence
to Decision (EtD) frameworks. It is evident that judgments
are required to inform decisions about the criteria in the
EtDs. The most stringent methodological approaches do not
make these judgements disappear, but they can make them
transparent.

The two examples focused on two relatively new drug
technologies, the use of emicizumab in patients with
hemophilia A and inhibitors and the use of bedaquiline in
MDR-TB. Based on existing health technology assessments
of the German Gemeinsamer Bundesausschuss and the
Institute and World Health Organization guidelines,
| describe which evidence is required for which criterion in
the EtD. For the two examples described here, despite
concerns about the evidence that demonstrates the effects
of the intervention on the outcomes, using the EtD, decision
makers will be confident that they, at the time of the
decision, make that decision with confidence.

ntroduction

Decision-makers in healthcare should strive do no

net harm'. To achieve this goal in the context of re-

gulatory, technology assessment and guideline deci-

sions, structured decision frameworks should be uti-
lized that are interchangeable, yet adjustable to the type of
decision-making. Decisions depend on the perspective
that is taken, e.g. that of the individual, the population, or
the health system. Using structured processes that can be
understood and contextualized, enhances transparency
and create efficiencies on a micro and macro level.

Many criteria have been proposed to create comprehen-
sive frameworks. GRADE Evidence to Decision (EtD) frame-
works are increasingly utilized to accomplish the goals of
comprehensiveness, transparency and usability in different
context and jurisdictions* . The EtD consist of four secti-
ons: the question and background, the assessment, the
conclusions and the presentation (Figure 1).

The question and background section include the detai-
led description of the population, intervention, compari-
son and outcome (PICO) and possible subgroups as well as
eventual conflicts of interest of the group asking and ans-
wering the question. The assessment describes the criteria
that drive the decision to be made. Groups or organizati-
ons assess up to 11 criteria (the criteria are flexibly chosen
on the basis of the decision-maker’s needs or require-
ments) that include a section on research evidence, ideally
from systematic reviews or health technology assessment
(HTA), additional considerations and the judgments that
are made (Figure 2).

The conclusion section begins with a decision or recom-
mendation that follows from reviewing, and if desired
weighting, the disaggregated judgments on the criteria.
Depending on the framework used and perspective taken
these may be clinical guideline recommendations, cover-
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Interactive Evidence-to-Decision approaches

Question
m Details — PICO subgroups
m Background and conflicts of interest

= Settings

Assessment
m Criteria
= Judgements

References
= Additional considerations

Prognosis Conclusions
= Type of decision — recommendation

o = Justification

&' Multi comparisons

m Research considerations
PanelVoice .
o Presentation

Document sections
= Database of decision framework

¥ 1
v+ Dissemination

Prof. Dr. Dr. Holger Schiinemann works as a professor
in the departments of Health Research Methods, Evidence,
and Impact — which he led from 2009 to 2019 — and Medici-
ne of the McMaster University. After his studies in human
medicine at Hanover Medical School (Ph.D. in 1994), he
completed various postgraduate degrees in Pulmonary Bio-

= Research evidence (HTA and systematic reviews)

® |[mplementation considerations — monitoring and evaluation

® |nteractive Decision Aids (iDeAs), Apps

LECTURE I

Perspectives

® Clinical - individual

u Clinical - population

® Health systems & Public health
m Health systems & Politics

Type of decisions

® Recommendation

= Policy

= Coverage

Use

= Group decision making
® |n person / Online

= Guideline group meetings & informing coverage decisions

logy, Epidemiology, Internal Medicine and Preventive Medici-
ne/ Public Health at the University of Buffalo, State of New
York. He is Co-chair of the GRADE working group and Direc-
tor of the Cochrane Canada and McMaster GRADE centres.
Moreover, he operates a practice for internal medicine.

9
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LECTURE I

Criteria, evidence base and additional considerations that impact strength and direction of the

GRADE recommendation

1. Problem: Is the problem a priority?

. Desirable effects: How substantial are the desirable anticipated effects?

. Undesirable Effects: How substantial are the undesirable anticipated effects?

. Values: Is there important uncertainty about or variability in how much people value the main outcomes?

2
3
4. Certainty of evidence: What is the overall certainty of the evidence of effects?
5
6

. Balance of effects: Does the balance between desirable and undesirable effects favour the intervention or the

comparison?

7. Resources required: How large are the resource requirements (costs)?

8. Certainty of evidence of required resources: What is the certainty of the evidence of resource requirements (costs)?

9. Cost effectiveness: Does the cost-effectiveness of the intervention favour the intervention or the comparison?

10. Equity: What would be the impact on health equity?

11. Acceptability: Is the intervention acceptable to key stakeholders?

12. Feasibility: Is the intervention feasible to implement?

Source: GRADE EtD framework

Figure 2. Criteria, research evidence, judgments and additional considerations that influence the strength and direction in

the GRADE Evidence to Decision Frameworks.

age decisions or health system decisions. Finally, in GRA-
DE’s official tool and app GRADEpro allows for different ty-
pes of presentation and dissemination approaches (Figure
1). To make decisions transparent, decision-makers should
describe the perspective they take (choosing from an indi-
vidual or population clinical, health system and public
health, or health system and policy perspective) and the
type of decision (recommendation, policy or coverage).
While many of these concepts are used by decision-makers
in Europe, including Germany, there still is a lack of com-
prehensive structures and collaboration to accomplish

common goals and allow for exchange between organiza-
tions.

My goal for this presentation was - based on examples
that created debate among decision-makers - to describe,
what type of research is required to achieve confidence in
the results of that research and how to achieve confidence
in a decision, even if the research does not permit jud-
gments of high confidence in intervention effects. Further-
more, | aimed at describing that the use of such decision
frameworks can facilitate interagency exchange and use.
To illustrate these concepts, in this article | discuss which
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and how criteria in the EtD framework and the domains
within those criteria influence that confidence.

2. Examples

The organizers of the conference suggested one example
and | utilized a second one that we previously used to in-
troduce the EtD framework’. The GRADE EtDs are a result
of a European Commission supported 5-year project (the
DECIDE project) and have since been used by numerous
organizations to make decisions and recommendations in
healthcare’.

Hemophilia A

The example | was asked to address relates to hemophilia
A. Hemophilia A is an inherited, serious bleeding disorder
in which the affected person’s blood does not clot properly
because of congenital factor VIII deficiency. This, in turn,
can lead to uncontrolled bleeding which occurs with mi-
nor trauma or even spontaneously. Hemophilia A can se-
verely impact on the person’s quality of life. It is a rare con-
dition that affects approximately 1 in 5,000 individuals and
about 1 in 10,000 are affected severely. In hemophilia, the
term inhibitor refers to an autoantibody that typically
forms in response to infused factor VIII. Inhibitors are most
common in individuals with very low baseline factor VIII le-
vels. Emicizumab is a recombinant, humanized, bispecific,
therapeutic monoclonal antibody designed to replace the
hemostatic function of FVllla (in the human body by brid-
ging activated factor IX (FIXa) and factor X (FX))®*°. One key
clinical PICO question that addresses if there is net health
benefit to answer in this context would be:

Multi drug resistant tuberculosis
| used a second example to illustrate some of the key issu-
es in this article. Tuberculosis (TB) is among the oldest di-
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seases known to mankind, but it remains one of the top
ten causes of death globally, as well as the leading infecti-
ous disease killer. Multi drug resistant tuberculosis (MDR)
describes TB that is difficult to treat because of the orga-
nism’s resistance to key antibiotics and it affects more than
600,000 people and kills more than 240,000 each year ac-
cording to WHO estimates. Treatment of MDR typically in-
volves a regimen of several antibiotics to achieve synergy
that can achieve cure in patients. Bedaquiline is a fairly
new antibiotic agent that the World Health Organization
has recommended in the treatment of MDR'’. Thus, a criti-
cal question is if in MDR-TB patients, should bedaquiline
should be added to a background MDR-TB treatment regi-
men based on WHO-recommendations? The following re-
presents a PICO health question that we addressed in a
WHO panel making recommendations to evaluate if there
is net health benefit exists:

Decisions are required and question do not disappear
even in the context of evidence that leaves decision ma-
kers with uncertainty. | will describe what type of research
is required to achieve confidence in the results of that re-
search and how to achieve confidence in a decision, even if
the research does not permit judgments of high confiden-
ce in intervention effects and other types of required re-
search evidence. This results from following structured
processes and understanding and acknowledging the
gaps in research evidence.

Population: In people with factor VIl deficiency
with inhibitors, what is the impact of
Intervention: emicizumab compared with
Comparison: no emicizumab on

Outcomes: bleeding outcomes, adverse ef

fects of treatment, quality of life
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3. Certainty in the evidence versus confidence
in the recommendation or decision

What is certainty of evidence?

Certainty that an estimate of association or effect is correct
or, better, that a true effect lies on one side of a specified
threshold or within a chosen range'".

What is confidence in a decision?
Confidence in the decision will arise when a decision-ma-
ker feels that the best available evidence — whether of high
or very low certainty — has been compiled through system-
atic reviews or HTA and considered in the context of a
transparent and comprehensive approach for making jud-
gments about that evidence. Whatever that decision is, e.g.
to cover or not cover an intervention or to make a condi-
tional recommendation for an intervention in the face of
uncertainty of the evidence about the health effects, a de-
cision-makers may find their work easily trustworthy and
defendable even if the research evidence has gaps or
shortcomings.

In the hemophilia A example, the evidence came primar-

Population: In multidrug-resistant tuberculosis
(MDR-TB) patients, what is the impact of
Intervention: bedaquiline plus background
MDR-TB treatment compared with the
Comparison: background MDR-TB treatment alone
on

Outcomes: cure by 120 weeks, adverse drug
reactions (clinical and biological serious adverse
events), mortality, time to culture conversion,
culture conversion at 24 weeks, acquired resistance
to fluoroquinolone and injectable drugs

LECTURE I

ily from two randomized trials, one in patients with inhibi-
tors’, and two recent representative HTAs that | chose ba-
sed on a pragmatic survey of the literature'® "°. There was
no formal rating of the certainty of the body of evidence
but an assessment of risk of bias only in the reports which |
will return to below. | will describe a hypothetical scenario
for a decision that could be made with confidence based
on the evidence reviewed.

In the WHO MDR-TB guidelines the key data came from a
single randomized trial with data from up to 160 partici-
pants. The evidence was judged to be at very low certainty
(see section 4) for the estimates on cure, mortality and ad-
verse effects as the main outcomes. Despite this uncertain-
ty in the estimates on patient important outcomes, the pa-
nel could feel confident that it made the right decision by
conditionally recommending the intervention and stipula-
ting under which circumstances the intervention was a via-
ble option. This difference between the (very low) certainty
in the evidence and (high) confidence in the decision is a
result of considering all aspects that inform the recom-
mendation in an open and transparent way and then emp-
hasizing that uncertainty about the effects of bedaquiline.
Furthermore, acknowledging that further research might
increase the certainty in the evidence and result in a diffe-
rent recommendation enhanced that confidence in the de-
cision. | will explain the details and rationale below.

4. Criteria in an evidence to decision framework

Figure 2 lists the criteria in the GRADE EtD framework from
which those conducting assessments and making decisi-
ons can choose.

4.1.Is the problem a priority?
The judgment if the problem is a priority is determined by
the importance and frequency of the health care issue that
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is addressed (burden of disease, prevalence, cost, baseline
risk, policy issues and others).

Evidence required and examples

When prevalence and baseline risk are the drivers of im-
portance the evidence required to address if a problem is a
priority usually comes from cohort studies. For guideline
development groups, surveys asking if there is variation in
practice, new important evidence, unclear existing guidan-
ce or lack of recommendations are often utilized to ad-
dress the importance of a problem. While high prevalence
of a condition or high number of people affected increases
the likelihood that an intervention that addresses the pro-
blem should be a priority, for rare diseases other reasons
for priorities may arise. For example, introduction or appro-
val of new interventions of presumed important efficacy or
high drug cost which address rare conditions for which
there previously were few options create priorities for pati-
ents, clinicians and policy-makers. Similarly, mandates of
drug agencies and regulators create priorities. Thus, the ty-
pe of research evidence required here differs and narrative
descriptions in the additional considerations section de-
scribing the priority will often be used. For the examples 1
and 2, new evidence emerging for interventions with high
potential treatment success for a rare disease and the avai-
lability and approval of a new antibiotic for a deadly condi-
tion based on observational studies and trials were reasons
for priorities, respectively.

4.2. and 4.3. How substantial are the intervention
effects on the desirable and undesirable health effects
(benefits and harms and burden)?

This requires an evaluation of the magnitude of the abso-
lute effects of the intervention on both the desirable and
undesirable health effects. This requires consideration of
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all critical and sometimes the important outcomes for a
decision and determining if these effects are trivial, small,
moderate or large.

Evidence required and examples

For example 1, we require intervention studies, ideally pro-
perly conducted randomized controlled trials comparing
emicizumab with no emicizumab that evaluate the impact
on the outcomes of interest: bleeding rates, adverse effects
and quality of life. The observed effects were reported as
87% relative reduction in bleeding episodes, an important
improvement in quality of life and an increase in adverse
effects™ ',

For example 2, randomized trials that add bedaquiline to
an existing WHO regimen would be the type of studies
that directly permit an estimate of the absolute estimates
of effect in representative patients on all outcomes of inte-
rest. The results suggested a large effect (over 20%) on cu-
re rates that was balanced (in the 2013 guidelines) by a po-
tentially large mortality increase (up to 10%) and adverse
effects.

4.4, Certainty of the evidence about the

desirable and undesirable health effects

The certainty of the evidence can be evaluated for each of
the criteria that include research evidence in an EtD but
plays an eminent role in the evaluation of the effects of the
intervention on the health effects. The eight GRADE cer-
tainty domains are assessed individually and then in relati-
on to each other to obtain an overall view of the certainty
of the evidence, ideally based on systematic reviews rela-
ted to the PICO question. The eight domains are: risk of bi-
as, inconsistency, indirectness, imprecision, publication bi-
as, strong association, dose-response relation, plausible re-
sidual confounding.
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4.4.1. Assessing Risk of Bias (Limitations in study
design and execution/conduct) across studies

Both randomized controlled trials (RCTs) and observational
(non-randomized) studies may have additional risk of mis-
leading results if they are flawed in their design or conduct.
The signaling question for this domain is ,Are the research
studies well done?”. This is often referred to problems with
/validity” or /internal validity” which GRADE labels as
/study limitations” or ,risk of bias.” Various tools are used to
assess this risk of bias in randomized controlled trials and
observational studies but most use similar items, e.g. bias
due to confounding, bias in selection of participants into
the study, bias in classification of interventions, bias due to
deviations from intended interventions, bias due to missing
data, bias in measurement of outcomes, and bias in selecti-
on of the reported result.” GRADE suggests doing this by
study and outcome and then across studies by outcome
for an overall rating of the risk of bias .

4.4.2. Assessing inconsistency of the results

The signaling question for this domain is ,Are the results
consistent across studies when they should be consistent
because they address similar PICO questions?”. Widely dif-
fering estimates of the treatment effect (i.e. heterogeneity
or variability in results) across studies suggest true diffe-
rences in underlying treatment effect. When heterogeneity
exists, but investigators fail to identify a plausible explana-
tion, the certainty of evidence should be rated down by
one or two levels, depending on the magnitude of the in-
consistency in the results. Inconsistency may arise from dif-
ferences in populations (e.g. drugs may have larger relative
effects in sicker populations), interventions & comparators
(e.g. larger effects with higher drug doses, slightly altered
interventions or different comparators), or outcomes (e.g.
diminishing treatment effect with time).

LECTURE I

4.4.3. Assessing indirectness of the results

The signaling question for this domain is ,How directly do
the results relate to our PICO question?”. Evidence is always
somewhat indirect. Indirectness describes how directly the
identified evidence relates to the research question. There
are two types of related indirectness (also called general-
izability, transferability, external validity, relevance, applica-
bility, translatability). First, evidence may come from an in-
direct population, intervention, comparator, or outcome.
Second, indirect comparison which occurs when a compa-
risons of intervention A versus B is not available, but stu-
dies compared A with C and B with C. Such studies allow
indirect comparisons of the magnitude of effect of A ver-
sus B. This evidence is of lower certainty than head-to-
head comparisons of A and B would provide.

4.4.4. Assessing imprecision of the results

The signaling question for this domain is ,Is the effect size
precise - due to random error?”. Imprecision describes the
degree of random error that may influence the assessment
of the results and interpretation. Results are imprecise
when studies include relatively few patients and few
events and thus have wide confidence intervals around the
estimate of the effect or association. Guiding principles for
calling results imprecise exist. When considering the cer-
tainty of evidence, the issue is whether the confidence in-
terval around the estimate of effect or association is
sufficiently narrow.

4.4.5. Assessing risk of publication bias

The signaling question is ,Are these all of the studies that
have been conducted for this outcome?”. Publication bias
is a systematic underestimate or an overestimate of the un-
derlying beneficial or harmful effect due to the selective
publication of studies (publication bias). That is, investiga-
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tors fail to report studies they have undertaken (typically
those that show no effect) or journals are less likely to ac-
cept studies that show no effect for publication. This often
occurs if there is for-profit interest and only small studies
exist that show positive effects.

4.4.6. Assessing if there is a strong association

The signaling question is ,Is the effect large or very large
and (relatively) unbiased?” When methodologically well-
done observational studies (at low risk of bias on the rele-
vant tool) yield large or very large and consistent estimates
of the magnitude of a treatment or exposure effect, we
may be confident about the results. In those situations, the
weak study design is unlikely to explain all of the apparent
benefit or harm, even though observational studies are li-
kely to provide an overestimate of the true effect. The
larger the magnitude of effect, the stronger becomes the
evidence. GRADE suggests relative risks (RR) of >2 or <0.5
with no plausible important confounding and very large
RR >5 or <0.2 with no plausible important confounding as
thresholds for evaluation.

4.4.7. Assessing dose-response relation

The signaling question is ,Are there relations between ex-
posure dose and effects that make us more confident?”
The presence of a dose-response gradient may increase
our confidence in the findings of observational studies and
thereby increase the certainty of evidence. Only studies
with no threats to validity (not downgraded for any reason)
should make us more confident.

4.4.8. Assess effects of plausible residual confounding

The signaling question for this domain is ,Do the results
despite worst case scenario predictors still allow strong
conclusions about the effect?” On occasion, all plausible
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confounding from observational studies may be working
to reduce the demonstrated effect or increase the effect if
no effect was observed. For example, if only sicker patients
receive an experimental intervention or exposure, yet they
still fare better, it is likely that the actual intervention or ex-
posure effect may be larger than the data suggest.

4.4.9. Overall certainty of the evidence

The certainty of the evidence is then initially categorized by
outcome into high, moderate, low and very low after evalua-
ting the evidence on all domains based on rating down the
certainty within and combined for domains by one to three
levels depending on the instruments used" . For decisions,
the lowest certainty of the evidence of all critical outco-
mes, whether benefit or harm, is then used to express an
overall certainty of the evidence for the decision.

4.4.10 Evidence required and examples

For both examples, availability of all randomized control-
led trials with low risk of bias that are consistent, precise
and direct would provide high certainty of the evidence in
treatment effects. For the hemophilia A example, in the
two HTA reports there was concern about risk of bias and
precision of the estimates. This would leave us with low or
very certainty of the evidence given the small number of
patients enrolled. In rare circumstances, we have high con-
fidence in treatment effects if they are very large and preci-
se. This can occur in situations where prior to the interven-
tion all patients traditionally suffered from severe conse-
quences including death and after the introduction of the
intervention such outcomes are absent or nearly absent.
The effect of emicizumab on bleeding outcomes at this
point does not fulfill the guiding principle for high certain-
ty based on large effects because the effect is based on a
relatively small number of patients and events. However,
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properly conducted non-randomized studies, if precise
and free of other important limitations that would show
effect sizes similar to those observed in the small randomi-
zed trial may increase our certainty in the future - at least
for the outcome bleeding rate.

For the MDR-TB example, when the WHO panel assessed
the evidence in 2013, the certainty of the evidence was ra-
te at low and very low for most outcomes - primarily be-
cause of concerns about imprecision and indirectness.

4.5. Values and preferences or the importance

of outcomes

This criterion describes how important health outcomes
are to those affected, how variable they are and if there is
uncertainty about this. This relative importance of outco-
mes is equivalent to values and preferences that people as-
sign to health outcomes. High variability of which value
those affected assign to the outcomes or more uncertainty
about how important the outcomes are led to more uncer-
tainty in the evidence.

Evidence required and examples

The type of evidence required would be studies that di-
rectly evaluate the decisions about use of emicizumab and
bedaquiline in the respective patient populations based
on informed decisions and an explanation of the expected
outcomes'”"*. These types of informed choice studies pro-
vide information about underlying values and preferences.
Alternatively, observational studies in these patient popu-
lations that directly elicit the relative importance of the
outcomes could provide high certainty of the evidence.
Such studies exist but more evidence in this field is usually
required " *° and was explicitly used in the ICER report .
In situations where this evidence is not available, multiple
strategies for obtaining the evidence or using decision pa-

LECTURE I

nels’ input in additional considerations can provide trans-
parency although rarely would lead to high certainty of
the evidence. In the WHO MDR-TB guideline on bedaquili-
ne the guideline group ,felt that there were potentially
large variations in patient values and preferences for each
outcome. Most members felt that patients would place
high value on survival but that it was less clear that pati-
ents would value microbiological culture conversion in the
same way.”

4.6. Balance of the desirable and undesirable

health effects

The greater the net benefit or net harm the more likely is a
strong recommendation for or against the option or inter-
vention. This evaluation requires balancing the desirable
and undesirable health effects considering the sum of
them, the variability of how important they are and the
certainty of the evidence about the intervention’s health
effect and the relative importance of the outcomes.

Evidence required and examples

The evidence for this criterion stems from evaluating the
health benefits and harms, the values and the certainty of
the evidence. Thus, the balance of the benefits and harms
is a combination of the numerical (absolute) effect measu-
res and the corresponding relevant importance of the out-
comes. Although rarely done the overall certainty of the
evidence should, thus, also be a result of certainty of evi-
dence assessment for the intervention effects and the un-
derlying values and preferences. Given the certainty de-
scribed above, for both examples the certainty would be
low to very low for both examples as for some of the criti-
cal outcomes (bleeding and rare adverse effects in exam-
ple 1 and mortality and cure in example 2), the evidence
was rated at low to very low, respectively.
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4.7.-4.9. Resource implications
This describes how resource intense an option is, if it is
cost-effective and if there is incremental benefit by looking
at cost-effectiveness. The more advantageous or clearly di-
sadvantageous these resource implications are the more li-
kely is a strong recommendation.

Evidence required and examples

For the three criteria, first observational studies or, better,
trials that measure cost in the actual intervention studies
would be required” ™
sessment follows general GRADE principles that also apply

. The certainty of the evidence as-

to resource use and cost’” *. For cost-effectiveness stu-
dies, appropriate, credible and complete models should be
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developed that use the effect estimates of the systematic
reviews used in the EtDs, the corresponding estimates of
the relative importance of the outcomes. The HTA report
by Institute for Clinical and Economic Review (ICER)"’ con-
duced cost-effectiveness analyses. The overall certainty in
that model would usually not be higher than that for its in-
put variables derived from the evidence about the effect
estimates and relative importance of the outcomes. Howe-
ver, the conclusions by ICER were that the ,results from our
cost-effectiveness analysis show emicizumab to be a domi-
nant strategy”. For the bedaquiline example, a cost-effecti-
veness was conducted. The guideline group concluded
that ,while the cost-effectiveness modelling showed ove-
rall benefit, there were concerns about the simplifying as-

Variability and certainty of evidence about the relative significance of endpoints
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sumptions used (e.g. no accounting for the difference in
serious adverse events, no accounting for effect on trans-
mission, uncertainty about application of trial outcomes —
including deaths - to routine programmatic conditions,
etc.). The guideline development group also felt that cost
effectiveness would not necessarily translate into afforda-
bility or country readiness to pay given the potentially
high cost of bedaquiline”

4.10. Equity

Interventions should similarly benefit all populations who
are the target of a decision or recommendation. Inequities
can result if the effects differ for population groups, in par-
ticular those who are disadvantaged or cause disadvan-
tages in some groups of the population. The greater the
likelihood to reduce inequities or increase equity and the
more accessible an option is, the more likely is a strong re-
commendation.

Evidence required and examples

GRADE suggests that if health inequity is determined to be
a concern by stakeholders, there may be five methods for
explicitly assessing impact of interventions on health equi-
ty:' include health equity as an outcome;’ consider pati-
ent-important outcomes relevant to health equity;’ assess
differences in the relative effect size of the treatment; * as-
sess differences in baseline risk and the differing impacts
on absolute effects; and” assess indirectness of evidence to
disadvantaged populations and/or settings*’. Often this
type of evidence can come from observational studies eva-
luating the importance of outcomes or randomized and
observational studies evaluating effect modification. The
impact of the interventions on equity in both examples is
unclear. While the relevant health outcomes appear ad-
dressed in both scenarios, some questions remain. For
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example, rare disease may both facilitate access for all pati-
ents because of smaller number of patients to be treated
but could also make access more challenging if only pati-
ents with access to specialized centers or those with cover-
age will receive it. The WHO guideline group felt ,that ef-
fects on equity of bedaquiline addition to WHO-recom-
mended MDR-TB treatment was difficult to assess, due to
the uncertainly of affordability and country willingness to
pay, as well as the difference in opinion on the balance of
benefits and harms discussed above” This could mean that
not all patients receive the treatment if recommended®’.

4.11. Acceptability

Acceptability deals with if there are key stakeholders that
would likely not accept the distribution of the benefits and
harms, cost, the values assigned. Other considerations af-
fecting acceptability are if the intervention would adverse-
ly affect people’s autonomy or if key would disapprove of
the intervention morally for reasons (such as in regard to
ethical principles such as no maleficence, beneficence, or
justice). The greater the acceptability of an option to all or
most stakeholders, the more likely is a strong recommen-
dation.

Evidence required and examples

The type of evidence required are intervention studies
measuring acceptability or observational studies of the in-
terventions’ use in practice. Surveys of relevant stakehol-
ders (patients, providers, policy makers and others) may be
informative and provide research evidence that can be
used. Studies of patient adherence may provide indirect
evidence that interventions are acceptable. The GRADE do-
mains for certainty of the evidence should apply to this cri-
terion but GRADE has not yet provided explicit guidance
for its assessment. Evidence is being obtained for emicizu-
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mab currently through surveys. While the WHO guideline
group did not consider this criterion explicitly in the 2013
guideline, it had obtained some evidence in its 2017 upda-
te stating ,the expert group felt that effects on equity of
bedaquiline addition to WHO-recommended MDR-TB
treatment was difficult to assess, due to the uncertainly of
affordability and country willingness to pay, as well as the
difference in opinion on the balance of benefits and harms
discussed above”. They described evidence from Vietnam
and Belarus®’.

4.12. Feasibility

Feasibility relates to if the intervention or option is sustai-
nable or if there are important barriers that are likely to li-
mit the feasibility of implementing the intervention (or op-
tion) or require consideration when implementing it. The
greater the acceptability of an option to all or most stake-
holders, the more likely is a strong recommendation.

Evidence required and examples

Similar to the evidence about acceptability, evidence to as-
sess feasibility is can be derived from observational studies
and surveys of the interventions use. Additional considera-
tions include logical conclusions (e.g., if a new intervention
is not approved, it may not be feasible to use). For many
drug interventions feasibility considerations may be deri-
ved from indirect evidence of similar interventions or these
logical considerations. This evidence will have to be obtai-
ned but it is likely that emicizumab is feasible to use. The
WHO guideline group evaluating bedaquiline felt in its up-
date of the 2013 guidelines, based on observations and re-
ports in national tuberculosis programs that reported fea-
sibility, that it was probably feasible to implement the use
of bedaquiline but the group was not unanimous in its jud-
gment26
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5. Resolution of the examples

Example 1 - hemophilia A

| reviewed two HTA reports that described two key studies
evaluating emicizumab for hemophilia A in patients with
inhibitors'* " ¥’
mer Bundesausschuss (GBA) in Germany concluded that

there is a suggestion for a non-quantifiable additional net

. The conclusions differed. The Gemeinsa-

benefit of emicizumab for patients in whom alternatives
are not available. ICER concluded that ,the findings of our
analysis suggest that emicizumab prophylaxis provides
gains in quality-adjusted life years at substantially lower
costs over a lifetime horizon, with these findings remaining
robust across multiple sensitivity and scenario analyses*"’.

A guideline’s panel recommendation might be a condi-
tional recommendation for the use of emicizumab in he-
mophilia A patients with inhibitors based on very low to
low certainty of the evidence of the effects. This would pri-
marily be a result of the lack of higher certainty evidence,
acceptability to some stakeholders and cost in various set-
tings.

Example 2 - multi-drug resistant tuberculosis

The WHO guideline group made a conditional recommen-
dation for the use of bedaquiline in 2013 and 2017°" *°.
The primary reasons were initial concerns about adverse
effects in the randomized trials which were somewhat re-
duced based on an individual patient data meta-analysis in
the 2017 update®’. Cost and feasibility where other reasons
that were detailed in the guideline reports. For an interacti-
ve EtD framework for the bedaquiline example see here:
http://bit.ly/2GPgze7 (see tab with interactive summary of
findings). Presentations similar to those for the bedaquiline
example would facilitate understanding of the information
in HTA reports, in particular for the summary of findings ta-
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ble that some journals use to present findings of system-

. . 29,30
atic reviews .

6. Implications for practice and decision-making
Judgments are required to inform decisions about the cri-
teria in the EtDs. The most stringent methodological ap-
proaches do not make these judgements disappear, but
they can make them transparent. For the two examples de-
scribed here, despite concerns about the evidence that de-
monstrates the effects of the intervention on the outco-
mes, using the EtD decision makers would or can be confi-
dent that they, at the time of the decision, make the decisi-
on with confidence. Given the gaps in research that would
be described in the EtD framework, it is clear that decisions
may change but not the confidence in them which can be
high if a decision maker feels all relevant research eviden-
ce, additional considerations and judgments have been
transparently used and described although the type of de-
cision (coverage or strong instead of conditional recom-
mendation) may be different after review of new or additi-
onal evidence.

7. Conclusions

Recipients of health care interventions deserve a transpa-
rent approach to making decisions that result from appro-
priate health care questions. Using transparent frameworks
allows being confident in the decision. The criteria in the
EtDs require different types of evidence to answer the rele-
vant question including observational evidence and evi-
dence obtained through surveys and priority setting exer-
cises. For effects of interventions, randomized controlled
trials are the evidence that provides the highest certainty
although exceptions exist, for example when well desig-
ned and executed observational studies or randomized tri-
als with minor flaws show large or very large effects that
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are credible. But this evidence was not (yet) present here.
The concern is that none of the hemophilia reports, while
comprehensive and transparent, clearly described the de-
cision using easily comprehensible EtD frameworks or ta-
bles such as the one used in the MDR-TB example and mul-
tiple new guideline recommendations such as the ones by
the European Commission Breast Guidelines or the Ameri-

31, 32

can Society of Hematology™ " **. Such frameworks can help

understand differences in judgments and resolve or discus
disagreements between organizations that make decisi-
ons.
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LECTURE 11

Creation and evaluation of evidence on the
example of haematology and oncology

Professor Bernhard Wérmann | Medical Director of the German Society for Haematology and Medical
Oncology (DGHO) and Division of Haematology, Oncology, and Tumour Immunology at the Charité

Universitatsmedizin Berlin

Evaluation of the efficacy and benefit of new pharma-
ceuticals is performed on the basis of evidence-based
medicine. The wave of new pharmaceuticals for
haematology and oncology can improve the patients’
prognosis and quality of life, but also requires a critical
assessment of the instruments used for the creation and
evaluation of evidence. Particular challenges include the
conduction of high-quality randomised clinical trials (RCTs)
in consideration of all patient-relevant endpoints also for
rare diseases (orphan diseases), waiving of RCTs in cases
where convincing data from single arm studies are available,
critical assessment of test methods including the application
of new methods for the analysis of biomarkers, as well as
securing the relation of study endpoints in early phase I/1l
studies to the long-term treatment goal.

ntroduction

The early benefit assessment of new pharmaceuti-

cals according to the German Pharmaceutical Market

Reorganisation Act (AMNOG) has become an esta-

blished procedure.’ Scientific-medical professional
associations accompany the process both from a metho-
dological and scientific point of view and from the medical
perspective.” * On the basis of the large number of proce-
dures alone, haematology and oncology adapted a pio-
neering role in the evaluation and further development of
the process of early benefit assessment solely (see figure
1).

Moreover, oncology currently plays a key role in medici-
ne with regard to the translation of pathophysiological
knowledge of disease patterns into diagnostics and thera-
py. Today, cancer is no longer just a disease, but the collec-
tive term for a variety of different diseases based on biolo-
gical classifications. This has also an impact on the pati-
ents’ treatment as well as the design of clinical studies.

In the following section, the assessment of evidence of
new pharmaceuticals will be summarised on the basis of
current results of early benefit assessment, followed by an
overview of existing forms of evidence generation within
the scope of clinical studies. Finally, an outlook for eviden-
ce generation and evaluation will be provided on the
example of pharmaceuticals that are currently under de-
velopment.

Assessment of evidence during early benefit
assessment

Together with the German Society for Haematology and
Medical Oncology (DGHO), the members of the commissi-
on ,Benefit assessment of new pharmaceuticals” of the As-
sociation of the Scientific Medical Societies in Germany
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(AWMF) analysed the results of early benefit assessments
of new pharmaceuticals that have been conducted bet-
ween 2011 and 2018." One special feature of the German
AMNOG procedure is the evaluation of subgroups the Fe-
deral Joint Committee (G-BA) can specify prior to the pro-
cedure. As these subgroups have an impact on both pri-
cing and potentially on the economic prescription of phar-
maceuticals, the evaluation of the determinations is per-
formed by subgroups. Figure 2 shows a comparison of the
overall results of all completed procedures (figure 2 A) with
the specific results in oncology (figure 2 B) and haematolo-
gy (figure 2 Q).

By the end of 2018, the G-BA completed 344 procedures.
Taking into account the formation of subgroups/subpopu-
lations, the G-BA took 684 decisions. In 61 percent of all
subgroups/subpopulations, the additional benefit was
»not proven”. 14.2 percent of all positive decisions on the
additional benefit were rated as ,low”, 11.7 percent as
sconsiderable’, 0.4 percent as ,significant”, and 12 percent
as ,not quantifiable”. In 0.7 percent of the subgroups/sub-
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populations, the damage was rated higher than the bene-
fit and classified as category ,lower additional benefit”. The
category ,not quantifiable” mainly contains pharmaceuti-
cals with an orphan drug status.

For oncology products, the proportion of decisions with
the determination ,additional benefit not proven” is slight-
ly under 50 percent and the proportion of subgroups with
the determination ,considerable additional benefit” makes
up almost 20 percent. Haematology shows a completely
different pattern. The largest relative proportion are proce-
dures with the determination ,non quantifiable additional
benefit”. A comprehensive description of the major diffe-
rences between the specialist fields is subject of a separate
publication.”

Creation of evidence: Quality of approval studies
Approval study/ies and supplementary data are the basis
of the early benefit assessment. Accepted forms of clinical
studies include (in descending sequence of significance):’
e Meta-analyses

e > Two randomised clinical trials with concordant results
e One randomised clinical trial

e Non randomised intervention study

e Prospective observational study

e Retrospective observational study

e (ase series / Case reports.

Randomised clinical trials (RCT) are the gold standard of
evidence-based medicine, and it would be desirable to ha-
ve more than one RCT on the same research question. Due
to a heterogeneous patient collective and other unfore-
seen differences, studies with an identical design can pro-
duce different results. For financial and logistical reasons,
studies with an identical design have become rather an ex-
ception than the rule in the testing of new pharmaceuti-
cals in oncology.
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Representation of specialist fields in the early benefit assessment of new pharmaceuticals
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Figure 1: Haematology and oncology adopted a pioneering role in the evaluation and further development of the process
of early benefit assessment solely due to the large number of procedures.

The proportion of RCTs varies significantly in haematolo-
gy and oncology. While it makes up some 80 percent in on-
cology, it only constitutes 66 percent in haematology. The
main cause is the higher rate of pharmaceuticals with an
orphan drug status in haematology. Remarkable is, howe-
ver, that pharmaceuticals with an orphan drug status also
make up 32 percent in oncology. This shows that the con-
duction of randomised clinical trials is often even possible
for pharmaceuticals for rare diseases.

Determination of the patient’s quality of life

Approval study/ies and additional data are the basis of the
early benefit assessment. Patient-relevant endpoints of
pharmacotherapy are based on the four key substantive
terms:

e Mortality / Lethality

Morbidity

Adverse events

Quaity of Life
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Determination of the additional benefit of new pharmaceuticals in all medical fields (A),

in oncology (B) and haematology (C)

Frequency (N)

A) Procedures 344 B)
Subgroups 684 T 120 e

Source: Professor Bernhard Wérmann

.... Subgroups 238 ...

Procedures 59
- Subgroups 92 -

Procedures 139

Figure 2: Taking account of all specialist fields, the additional benefit was ,not proven” in 61 percent of all subgroups/
subpopulations. For oncology products, the proportion of decisions with the determination is below 50 percent.

Endpoints of mortality include overall survival or - if mor-
bidity parameters are also included - disease-free or
event-free survival. Endpoints of morbidity are very diver-
se. Besides a disease-free, event-free, and progression-free
survival, it comprises remission and relapse rate, symp-
toms, avoidance of stressful symptoms, as well as imaging,
laboratory, and cytological/histological parameters.

In the past, the patient’s quality of life was not captured
in clinical studies as a standard feature. This has changed in
recent years. At the end of the 1960s of last century, the

term ,Quiality of life” was adopted from the USA. Quality of
life is highly subjective. In medicine, the assessment of the
patient’s quality of life reflects the attempt to make the
subjective perception of health and disease measurable. In
the meantime, some of the many regional and national
questionnaires have gained acceptance, were validated
and are now used worldwide in international studies.

Since the implementation of the AMNOG process, the
proportion of procedures with standardised determination
of the quality of life has increased and is approximately 80
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Determination of the quality of life in oncological procedures

Frequency (%)
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Figure 3: Since the implementation of the AMNOG process, the proportion of procedures with standardised determination
of the quality of life has increased and is approximately 80 percent in oncology.

percent in oncology (see figure 3). Unfortunately, the de-
termination of the quality of life in non-randomised stu-
dies remains an exception.

Comparison of the results of phase-Il and Il studies
Even if phase-lll studies are generally accepted as the gold
standard for the determination of the (additional) benefit
of new pharmaceuticals, the ethical question as to whether
randomisation is legitimate arises at the individual patient
level for highly effective new pharmaceuticals. Patients do
not participate in studies primarily for altruistic reasons.
They have high expectations on the new pharmaceutical
hoping they will not be randomised to the placebo arm.

In the past years, there were three examples in oncology
in which the results of an initial phase-Il study leading to
approval were compared with those of a confirmatory
phase-lll study. Table 1 shows a summary of the results.

In the studies on blinatumomab and osimertinib, the re-
sults of the phase-lll study confirm the results of the pha-
se-ll-study, while results on olaratumab diverge. This might
be attributable to the fact that in the study on blinatumo-
mab in patients with relapsed/refractory acute lympho-
blastic leukaemia (ALL) a clinically rather homogeneous
patient collective was evaluated as was the case with osi-
mertinib in patients with EGFR T790M + non-small cell
lung cancer (NSCLC). By contrast, more than 20 different
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histological subtypes were included in the studies on ola-
ratumab for the treatment of advanced soft-tissue sarco-
ma. The question is whether confirmatory phase-lll studies
are feasible and necessary in homogeneous patient collec-
tives.

Challenges: Quick identification of effective
pharmaceuticals

The abundance of substances for the possible use in onco-
logy and haematology is almost unmanageable. Figure 4
provides an overview of the pharmaceuticals that are cur-
rently available at the MD Anderson Cancer Center (Hous-
ton, Texas, USA) for clinical studies in patients with acute

12

myeloid leukaemia (AML)

Biomarker

The term ,Biomarker” is a generic term for very different
parameters used for the classification and stratification of
patient groups, mainly in oncology. Biomarkers that are di-
rectly related to the mechanism of action of the pharma-
ceutical, e.g. kinase inhibitors, are particularly relevant. In
recent years we have, however, experienced that an indivi-
dual biomarker, even a so called driver mutation, has diffe-
rent effects within the context of different malignancies.
Thus, remission rates of BRAF inhibitors such as dabrafenib,
encorafenib and vemurafenib in patients with a BRAF
V600E mutation range from <10 percent with colorectal
carcinoma'® and 50 percent with melanoma'® up to >90
percent with hairy cell leukaemia (HZL)."

Moreover, previously accepted standards of DNA-based
analyses by means of sequencing, FISH etc. might have to
be complemented for some aberrations. Recently, it has
been shown that e.g. ALK translocations usually lead to
protein expression, although this is not the case in all pati-
ents. In these cases, identification of patients who cannot
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benefit from an ALK-targeted therapy is facilitated by me-
ans of RNA based ALK analysis.'®

Particularly difficult are biomarkers that are not directly
associated with the pathomechanism of the targeted the-
rapy, but serve as surrogate parameters. These include e.g.
for the immune checkpoint inhibitor analyses of PD-L1 or
mutation load as tumour mutational burden (TMB).

Patient-oriented endpoints

The choice of the right endpoint presents a major challen-
ge in the identification of new pharmaceuticals. Many tar-
geted pharmaceuticals were first analysed in patients wit-
hin the scope of phase-I/Il studies alone or as part of bas-
ket trials with the rate of remission as short-term endpoint
in many cases. In aggressive malignancies, such as acute
leukaemia, an extension of the survival is only possible, if
remission has been achieved, usually complete remission.
In case of indolent malignancies, this correlation is less ob-
vious. As a very short remission, even if it is confirmed his-
tologically/cytologically and/or by medical imaging, only
provides a questionable benefit, remission is not taken as
primary endpoint in the vast majority of studies. This is al-
so the case for the determinations in early benefit assess-
ments of oncology products.

Moreover, endpoints such as improvement of the pati-
ent’s quality of life are usually also not decisive in early
phase I/ll studies. Thus, clinical research on substances that
might be of long-term benefit for patients might be ter-
minated at an early stage.
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Studies on new pharmaceuticals for acute myeloid leukaemia'?

Newly Diagnosed

« Fludarabine + Ara-C + G-CSF + Gemtuzumab

« ATRA and arsenic +/- Gemtuzumab
« Nivolumab + Ida + Ara-C

« Cladribine + Ida + Ara-C

« FLAG-Ida + Venetoclax

« CPX-351 + Venetoclax

«BP1001 + LD Ara-C

« Pracinostat + AZA

« Chemo +/- Uproleselan

« Venetoclax + Cladribine + LDAC + LDAC w/ AZA

« Cladribine + LD Ara-C alternating DAC
« Nivolumab + AZA

« Dexrazoxane

«MCLA-117

«AML123

+DCLL9718S + AZA

«PCM-075 + LDAC

« PDR001/MBG453 + Decitabine
«SL401 + AZA

«Venetoclax + Decitabine

« Ulocuplumab + LD Ara-C

FLT3 Mutated Only

« ASP2215 vs ASP2215 + AZA vs AZA
« AC220 + AZA or LD Ara-C

« Quinzartinib + DAC

IDH Mutated only
FT-2102

AG120

AG221

Enasidenib + AZA

Frontline AML Post-Hypomethylating

Therapy for MDS
«Nivolumab + AZA
«MCLA-117

+DCLL9718S + AZA
+BP1001 + LD Ara-C

« Ulocuplumab + LD Ara-C

Secondary Leukemia
« Ruxolitinib + DAC

Salvage
FLT3 Positive at relapse

« AlloSCT Initial Salvage Therapy
+AC220 + LD Ara-C

« Quinzartinib + DAC

+DS3032b + Quizartinib

« SKI-G-801

« Venetoclax + Gilteritinib

+ CPX-351 + Venetoclax

« Palbociclib

+CD33-CAR-T

«Venetoclax + Decitabine

« Cladribine + Ida + Ara-C + Sorafenib
+SY-1425

«MCLA-117

« AMG 330

- XmAb 14045

« FLAG-Ida + Venetoclax

+« AMG673

+DCLL9718S + AZA

+ PDR001/MBG453 + Decitabine
» Daratumumab

- DS-3032b + LD Ara-C

RAS Mutated

« AlloSCT Initial Salvage Therapy
« FLAG-Ida + Venetoclax
«Venetoclax + Decitabine
+CD33-CAR-T

+SY-1425

«MCLA-117

« AMG 330

«AMG 673

+DCLL9718S + AZA

+ PDR001/MBG453 + Decitabine
« Daratumumab

+ CPX-351 + Venetoclax
+DS-3032b + LD Ara-C

AML with MLL gene at

11923 Translocations

+SY-1425
+DS-3032b + LD Ara-C

IDH Mutated

«FT-2102

«AG120

« Enasidenib + AZA
«Venetoclax + Decitabine
«CD33-CAR-T

«SY-1425

« AMG 330

« XmAb 14045

+ PDR001/MBG453 + Decitabine
« Daratumumab

+AG221

+DS-3032b + LD Ara-C

All others (Regardless of mutation status)

« Alvocidib (Flavopiridol)/Ara-C/Mitoxantrone (FLAM)
« CPX-351 + Venetoclax

« AlloSCT Initial Salvage Therapy
«CD33-CAR-T

« FLAG-Ida + Venetoclax

« Pilot Study CPX-351 w/ Gemtuzumab
- Cladribine + Ida + Ara-C + Sorafenib
«Idasanutlin + Ara-C vs Ara-C + Placebo
«SY-1425

«Nivolumab + 5-AZA

+LY2606368 + Ara-C + Flu
«Venetoclax + Decitabine

«MCLA-117

- DS-3032B

« AMG 330

« XmAb 14045

+AML123

« ADCT-301

«DCLL9718S + AZA

- 0X40

+ GO + Glasdegib

+ AMG673

« Daratumumab

+|ACS-010759

+SL401 + AZA

+MGDO006

+ PDR001/MBG453 + Decitabine
+DS-3032b + LD Ara-C

Quelle: "2

Figure 4: The abundance of substances for use in oncology and haematology is almost unmanageable as illustrated by the
example of acute myeloid leukaemia.
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Comparison of the results of phase-ll vs lll studies
Study Patients Control New therapy | N' RR? PFU/RFU3 0s°®
(HR)*
MT103-211 ALL6, Ph-, refractori- - Blinatumomab | 189 43 - 6.1
[6] ness or relapse within
12 months
TOWER [7] Ph-, refractoriness or Standard Blinatumomab | 405 16 vs. 347 4.6Vvs.6.3 40vs. 7.7
relapse within 12 chemo- '0 7%3'
months, second or therapy N
third relapse p <0.001 b =001
Janne, 2015 | NSCLC, EGFRT790M, - Osimertinib | 400 66.1 9.7 85%'°
[8] after EGFR-TKI therapy
Dossier
Mok, 2016 EGFR T790M, after Cisplatin/ Osimertinib 419 31vs. 717 | 44vs.10.1 n.b.vs n.b.?
[9] EGFR-TKI therapy carboplatin 0.378
Dossier +
pemetrexed p < 0.001 p < 0.001 n.s.
Tap, 2016 Soft-tissue sarcoma, Doxorubicin Olaratumab 143 | 119vs 182 | 4.1vs6.6 | 14.7 vs 26.5
[10] no pretreatment with 0.67 0.46
anthracyclines n.s p =0.06 p =0.0003
ANNOUNCE, | No pretreatment with | Doxorubicin Olaratumab 460 - 6.8vs54 | 19.7vs20.4
2019[11] anthracyclines 1.23 0.95
p= 0.042 n.s

"N - number of patients; 2 RR - rate of remission; > PFS - progression-free survival in months, RFS - relapse-free survival in months;
*HR - hazard ratio; > OS - overall survival in months or %; ¢ ALL - acute lymphoblastic leukaemia; EGFR T790M — mutation of the
gene for the EGF-receptor, NSCLC - non-small cell lung cancer, Ph - Philadelphia chromosome; 7 rate after 24 weeks; ’ control
outcome, new therapy outcome; ® hazard ratio for new therapy; ° n.c. - not calculable; '° survival rate in % at 9 months; ' n.s. - not
significant

Source: Professor Bernhard Wérman

Table 1: In the studies on blinatumomab and osimertinib, the results of the phase-lll study confirm the results of the
phase-lI-study, while results on olaratumab diverge.
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LECTURE 111

Evidence in the benefit-risk assessment of

biomedicines

By Elena Wolff-Holz and Professor Klaus Cichutek | Paul-Ehrlich-Institut, Langen

Marketing authorization (MA) of a medicine is based on
rigorous benefit risk assessment of data providing high-
quality evidence for a favorable benefit-risk balance.

The benefit-risk assessment for an MA is undertaken by
independent and experienced regulatory experts from
national or European national competent authorities in a
variety of procedures. Submitted data characterize the
contents and quality of the medicine, for biomedicines a
detailed description of the manufacturing process including
in-process controls is necessary because the quality of

a biomedicine cannot be controlled by analysis of the

end product only. In addition to non-clinical and pharmaco-
logical-toxicological results, data and knowledge from
phase 1 to 3 clinical studies are presented.

A variety of types of MA procedures allow for flexibility to
provide MA for approval of orphan medicines and/or in
cases of high unmet medical need.

arketing authorization procedures

based on benefit risk assessment

Marketing authorization (MA) of a me-

dicine is based on a rigorous benefit

risk assessment of data providing
high-quality evidence for a favourable benefit-risk balance.
The benefit-risk assessment for an MA is undertaken by in-
dependent and experienced regulatory experts from nati-
onal or European national competent authorities in a va-
riety of procedures. Regulators perform a benefit risk as-
sessment of new medicines based on evidence. Article 26
to Directive 2001/83/EC states that a marketing authoriza-
tion (MA) shall be refused if either the benefit risk balance
is not considered to be favorable, if therapeutic efficacy is
insufficiently substantiated or if the medicine’s qualitative
and quantitative composition is not as declared. Similarly,
in paragraph 25 of the German Medicinal Products Act
(Arzneimittelgesetz (AMQ)) it is stated that MA should be
declined, if the demonstrated benefit risk balance was
found to be unfavorable. Submitted data characterize the
contents and quality of the medicine, for biomedicines a
detailed description of the manufacturing process inclu-
ding in-process controls is expected because the quality of
a biomedicine cannot be controlled by analysis of the end
product only. In addition to non-clinical and pharmacolo-
gical-toxicological data, data and knowledge from phase 1
to 3 clinical studies are presented.

For developers of medicines and for regulators, scientific
guidelines  (https://www.ema.europa.eu/en/human-regu-
latory/research-development ) are important and it is here
that the scientific evidence necessary for the targeted clini-
cal indication and patient population is defined. Included
are considerations on relevant clinical endpoints to mea-
sure therapeutic benefit and risks.. The Committee for Hu-
man Medicinal Products (CHMP) at the European Medici-



nes Agency (EMA) issues an opinion following scientific as-
sessment of the quality, safety and efficacy data, which are
presented in the MA application (MAA) dossier, by its
member from the National Competent Authorities for me-
dicines of the EU and European Economic Are (EEA) mem-
ber states (NCAs). This is based on co-assessment of the
Pharmacovigilance risk assessment Committee (PRAC) and,
in case of an advanced therapy medicinal product (ATMP),
of the Committee for Advanced Therapies (CAT). Only if the
benefits of the investigational medicinal product (IMP)
outweigh the associated risks, will an MAA be successful
and result in MA.

In assessing the benefits and risks of a particular IMP, re-
gulators are used to dealing with a more or less high de-
gree of uncertainty. For example, it may be a big challenge

to identify rare adverse drug reactions against a certain
background incidence in a limited patient sample size, de-
pending on the statistical assumptions underlying the spe-
cific clinical trial. For example a study of more than 160,000
patients would be required to detect a one in 1,000 inci-
dence of a drug-induced adverse drug reaction, given a
background incidence of six per 1,000 (Ref Eichler et al.).

During the benefit risk assessment, several aspects are
taken into account: any possibility of a potential deficiency
of the pharmaceutical quality of the medicinal product,
the knowledge of the pharmacology and toxicology of the
product and the totality of evidence of the efficacy and
risks. Finally, the feasibility of risk minimization is assessed
and a concrete risk management plan (RMP) may be man-
dated.
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Variants of marketing authorization procedures

Standard MA
NO post-MA obligation to

generate efficacy / safety
data

Positive benefit risk
Comprehensive data submitted

with the dossier to obtain
approval

Adaptation of content according to
risk benefit analysis possible

After 5 years renewal

Source: Internal compilation

Standard MA

WITH post-MA obligation to
generate efficacy / safety
data

Positive benefit risk

Comprehensive data in the
approval dossier and data on
issues from assessment
submitted upon request during
the evaluation phase

Adaptation of content according to
risk benefit analysis possible

MAH may be required to
develop additional data through
conditions imposed to the MA.

Post MA-studies are

m PASS (Post Authorization
Safety Study)

m PAES (Post Authorization
Efficacy Study)

MAH obliged to comply with
obligations

After 5 years renewal
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Conditional approval

Positive benefit risk

Insufficient data on E/S, but

= Unmet medical need

m Benefit for public health from
immediate availability > risk of
uncertainty

Only possible, if

® |ntended to treat seriously
debilitating or life-threatening
conditions

® Orphan drugs

® Emergency situations

MAH expected to provide
comprehensive data to switch
to full MA

MAH obliged to comply wit
special obligations

Valid for 1 year, renewable every
year, switch to standard MA
after 5 years

LECTURE 111

Approval under exceptio-
nal circumstances

Positive benefit risk

Insufficient data

Only possible, if

= Comprehensive data not
possible due to rareness of
condition

® | imitations in scientific
knowledge

® Unethical to collect missing
information

MAH is NOT expected to be able
to generate missing data

MAH obliged to comply wit
special obligations

5 year validity with annual
reassessment; switch to full MA
not foreseen
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There are several variants of MA procedures — national,
national Europeanized such as mutual recognition and de-
centralized procedure and centralized procedure - and in
all instances a positive benefit-risk balance must have
been concluded before market access is granted.

In addition, there are a number of MA types. Standard
MA has no further requirements, MA may include the obli-
gation to generate more data post authorization (post aut-
horization measures (PAM)), either regarding efficacy (post
authorization efficacy study (PAES) and /or safety (post aut-
horization safety study (PASS)). A comprehensive data set
must be presented to the regulators for approval of a me-
dicine and renewal of the MA must be obtained after five
years with the possibility of an adaptation of content of
the MA according to the updated benefit risk analysis.

Furthermore, there are two regulatory pathways for ap-
proval foreseen in which the applicant may submit data on
efficacy and safety insufficient for regular MA procedures.

(1) Conditional MA for medicines addressing a high un-
met medical need in which the benefit for public health
from immediate availability exceeds the risk of uncertainty.
This is only possible if it is intended to treat seriously debi-
litating or life threatening conditions or orphan products
or in emergency situations. It is expected that comprehen-
sive data will be provided at a later stage in order to switch
from the conditional to a full MA. The MA holder (MAH) is
obliged to comply with special obligations, the conditional
approval is valid for one year and a switch to a standard
MA is typically expected after five years.

A recent report on conditional MAs in the EU reveals that
this pathway is rarely used but if granted the obligations
are mostly fulfilled. Only 30 conditional MAs were granted
in 10 years from 2006-2016 ((https://www.ema.euro-
pa.eu/en/ human-regulatory/marketing-authorisati-
on/conditional-marketing-authorisation) for life-threate-
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ning conditions (24) , orphan medicines (14) and to ad-
dress emergency situations (3) and listed by therapeutic
area in oncology (19), Infectious disease (9), neurology (3)
and ophthalmology (1). Post-authorization obligations we-
re fulfilled in 70% of cases within the pre-specified timeli-
nes which substantiates that this requlatory tool works ef-
fectively. In 2017, EMA recommended 92 medicines for
MA. Of these, 35 had a new active substance, i.e. one which
had never previously been authorized in the EU (Referen-
ce: EMA Annual report, 2017) and of these three medicines
(about 10%) received a recommendation for a conditional
MA. Seven new medicines were recommended for MA fol-
lowing a review under accelerated assessment; this mecha-
nism allows for a faster review of medicines of major thera-
peutic interest by EMA's scientific committees (within 150
days rather than up to 210 days). The Committee for Medi-
cinal Products for Human Use (CHMP) issued negative opi-
nions on six medicines in 2017 (6/35 or 15%). A negative
opinion is given if the CHMP cannot conclude that the be-
nefits of the medicine outweigh the risks.

(2) Another option in which the applicant may submit
insufficient data on efficacy and safety for approval is the
MA under exceptional circumstance . However, this is only
possible if comprehensive data cannot be obtained due to
the rareness of the condition or limitations in scientific
knowledge or if it were unethical to collect missing infor-
mation. In any case, it is not expected that the MAH will be
able to generate missing data. Again the MAH is obliged to
comply with special obligations but typically there is five-
year validity period with an annual reassessment and a
switch to full MA is not foreseen. MA under exceptional cir-
cumstances occurs rather rarely (only 32 MA under excep-
tional circumstances from 2002-2017) with reasons for MA
under exceptional circumstances primarily being rarity of
disease (78%), ethics (16%) or other (6%).
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Examples for opportunities to create positive evidence from a regulatory perspective

Keytruda Treatment of adv./
(pembrolizumab) unresectable melanoma; g.eﬁne LOIe of
Imfinzi adv./unresectable NSCLC omarker
(durvalumab)
Zykadia (ceritinib) 2°L ALK-positive advanced NSCLC Biomarker selected
Alk inhibitor
Yescarta Pretreated R/R Clear scientific context
(axicabtagene ciloleucel)  aggressive B-cell non-Hodgkin
lymphoma (NHL)
Hemlibra Hemophilia A Clear scientific
(emicizumab) context
Ilaris Cryopyrin-associated periodic Rare, chronic disease,
(Canakinumab) syndromes (CAPS; IL-1B slowly progressive
overproduction

Source: www.ema.europa.eu

US: Fast track (single arm
cohort)
EU: 2 randomised studies

US: Accelerated approval
EU: Standard MA = full approval

Conditional MA with Annex Il
obligation

Single arm study

Single arm study Standard MA with obligation;
prespecified rate; historical

context

Randomized few patients;
intrapatient control (NIS)

Standard MA with obligation;
prespecified rate; historical
context

Randomised study MA under exceptional

circumstance

During the last phase of the clinical development, double-blind randomised studies are the gold standard. However, these

are not feasible in all cases.

Around 62% of the applicants who received a positive
opinion for their medicine had received scientific advice
from EMA during the development phase of their product.
This procedure allows the regulatory experts of the EU na-
tional competent authorities in EMA’s Scientific Advice
Working Party to provide early input on the kind of eviden-
ce that would be required for MA, and helps to reduce the
risk of patients taking part in unnecessary or poorly desig-
ned clinical trials.

In summary, there is a high flexibility of MA decisions all-

owed within the regulatory framework. The comprehensi-
veness of data package will determine the type of MA and
the Post-Authorisation Measures (PAM) are related to un-
certainties remaining after the initial assessment of the be-
nefit risk profile of the product.

When looking for the best way in developing a new me-
dicinal product in its final stages of clinical development,
clearly a double-blinded randomized controlled clinical tri-
al (RCT) is the preferred option termed ,gold standard”.
This may however not always be feasible and there are ot-
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her possibilities to generate positive evidence from a regu-
latory perspective as will be discussed in the following
examples of development of biological medicinal pro-
ducts.

Keytruda (pembrolizumab)

Whereas the US FDA has provisions for several accelerated
pathways to MA, in the EU only two possibilities exist, na-
mely conditional MA (discussed above) and accelerated as-
sessment, which reduces the timeframe from 210 to 150
days, if the CHMP decides the product is of major interest
for public health and therapeutic innovation. (Ref J. Marti-
nalbo et al.)

The first-in-class checkpoint inhibitor, Keytruda, was ap-
proved by the US FDA based on data from two cohorts of a
multi cohort study (Keynote 001, cohort B2, B3), which
evolved out of one phase 1 trial conducted in patients with
unresectable or metastatic melanoma. Keytruda was ap-
plied as first- or second-line therapy and in different
strengths and different posologies. Unprecedented double
digit response rates were achieved. Even though no pro-
spective comparison to available standard treatment had
been made, this unprecedented, extraordinary high res-
ponse rate led to an early approval by US FDA. In contrast,
the EU waited until further results of two large randomized
controlled clinical trials, one in the ipilimumab (IPl)-naive
population (Keynote 006) and one in patients previously
treated with IPI (Keynote 002) were analyzed and respecti-
ve data were submitted and assessed, after which the full
MA and label in all advanced melanoma patients was gran-
ted.

Imfinzi (durvalumab)
The European Commission (EC) is hesitant in providing MA
for medicinal products based on positive results obtained
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in a subset of a larger patient population. Vice versa, if the
overall trial results are positive and it can be singled out
that only a clearly defined subgroup of patients may be
put at unacceptable risk when taking the medication, then
such subgroup may be excluded from the MA label. For
example in the case of Imfinzi (durvalumab), the fourth ap-
proved PDL-1/PD1 checkpoint inhibitor, obtained MA
fromFDA for unresectable, stage lll non-small cell lung can-
cer (NSCLC) based on positive evidence for efficacy in the
overall patient population of NSCLC patients studied. Ho-
wever, in patients with very low PD-L1 expression on the
tumor cells (TC) with TC <1% a hazard ratio well above 1
indicated an increased risk and this subgroup was explici-
tely excluded in the MA granted by EC.

Zykadia (ceritinib)

In rare instances, data from single arm trials are accepted
as sufficient evidence of clinical benefit. Ceritinib is an
ALK-positive inhibitor primarily used for the treatment of
metastatic NSCLC. Ceritinib received conditional MA based
on two single arm clinical trials that demonstrated an ove-
rall response rate (ORR) of 40-57% (compared to prior evi-
dence of about 25%), progression free survival (PFS) of 6-7
months (compared to prior evidence of about 3-4 months)
and overall survival (OS) of 15-16 Months (compared to pri-
or evidence of less than 12-months). Furthermore, no inac-
ceptable risks were observed in more than 300 patients
studied. At the time of the initial conditional MA in 2015,
two specific obligations were imposed, one of which was
the completion of an ongoing randomized controlled clini-
cal trial comparing ceritinib to chemotherapy in the target
indication and both specific obligations were fulfilled in
2017 allowing to switch to a full MA.
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Yescarta (axicabtagene ciloleucel)

Yescarta is a CD19-directed autologous T cells-based im-
munotherapy. The medicine is classified as a gene therapy
medicine. Its target group are patients with pretreated ag-
gressive B-cell non-Hodgkin lymphoma (NHL). Yescarta
was approved on the basis of one phase 1/2 open label,
multicenter single arm trial (ZUMA-1) conducted in 108 pa-
tients. The primary endpoint was its ORR in 62% of pati-
ents. Secondary endpoints of the trial included duration of
response (DOR), which lasted 14 months, overall survival
(0OS), which was more than 17 months, and severity of ad-
verse events.

Nearly all patients experienced some degree of cytokine
release syndrome (CRS), which can however be managed
by infusions of tocilizumab, and neurologic toxicities, occa-
sionally requiring intensified monitoring and occasional
treatments, but not precluding a positive benefit risk ba-
lance.

The ORR was prespecified to be tested in the first (and a
minimum of) 92 treated patients and was significantly hig-
her than the prespecified rate of 20% (P < 0.0001) which
during the regulatory review procedure needed to be sub-
stantiated by data from a new historic control cohort. Thus,
a retrospective, patient-level, pooled analysis of outcomes
in refractory aggressive NHL (N = 636) was conducted
(Crump et al, 2017) to provide confirmation of the pre-
specified control response rate of 20% and provide a histo-
rical context for interpreting the ZUMA-1 results. Response
and survival rate after treatment with available standard of
care therapy was evaluated and found to be in the same
range as the pre-specified rate and for all evidence para-
meters i.e. the ORR was 26% and the complete response
rate (CR) was 7% with a median OS of 6.3 months which is
well less than the therapeutic benefit observed with Ye-
scarta treatment. Based on this positive benefit risk outco-
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me, the applicant was obliged to conduct a non-interven-
tional post-authorization safety study (PASS) in order to as-
sess the safety and manageability of occurring adverse
drug reactions (ADRs) in patients with B-lymphocyte ma-
lignancies treated with axicabtagene ciloleucel.

In summary, this case shows that data from a single arm
study could suffice as evidence for MA as the clinical indi-
cation represents an unmet medical need and is a life-
threatening condition, a clear up-front classification of the
disease is possible and the mechanism of action is suppor-
ted by a strong scientific rationale and/or preclinical data.
Furthermore the markers of efficacy were accepted clinical
endpoints and the medicine induced substantial and un-
precedented responses rates compared to historical data.
A positive benefit risk balance was decided and the appli-
cant was obliged to conduct a non-interventional PASS
study, in this case by using a registry.

Hemlibra (Emicizumab)

Hemlibra is a bispecific monoclonal antibody which
bridges activated factor IX and factor X to substitute for
the missing function of factor VIII (in its activated from)that
is needed for effective haemostasis. Hemlibra is indicated
for routine prophylaxis of bleeding episodes in patients
with haemophilia A with factor VIII inhibitors. Emicizumab
has no structural relationship or sequence homology to
factor VIl and, as such, does not induce or enhance the de-
velopment of direct inhibitors to factor VIl as fully humani-
zed monoclonal antibody.

Hemlibra prophylaxis was evaluated in a randomised,
multicentre, open-label clinical study in 109 adolescent
and adult males with haemophilia A and detectable factor
VIl inhibitors who had previously received either episodic
(=on demand) or prophylactic treatment with bypassing
agents (aPCC and rFVlla).
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Fifty-three patients previously treated with episodic
(on-demand) bypassing agents were randomised in a 2:1
ratio to receive Hemlibra prophylaxis (n=35 patients) or no
prophylaxis (n= 18 patients). The observed number of
bleeds requiring treatment with coagulation factor over
time was significantly reduced with an absolute bleeding
rate (ABR) of 2.3% versus 23%, i.e a reduction. by 87%
(p<0.0001). Other secondary endpoints pointed in the
same direction with reduction the number of all bleeds
(80% reduction; p < 0.0001), spontaneous bleeds (92%,
< 0.0001) and similar results for joint bleeds and target
joint bleeds, as well as assessing patients’ health-related
quality of life and health status.

Furthermore, twenty-four patients previously treated
with prophylactic bypassing agents and then treated with
hemlibra prophylaxis were compared to patients previous-
ly treated with episodic (on-demand) bypassing agents
who had participated in a non-interventional study (NIS)
prior to enrolment. The NIS in this case was an observatio-
nal study with the main objective of capturing detailed cli-
nical data on the bleeding episodes and haemophilia me-
dication use of patients with haemophilia A outside of an
interventional trial setting. In this intra-patient analysis,
Hemlibra prophylaxis resulted in statistically significant (p
= 0.0003) and clinically meaningful reduction (79%) in
bleed rate for treated bleeds compared with previous by-
passing agent prophylaxis collected in the NIS prior to en-
rolment.

In summary, even though only very few patients actually
got treated with hemlibra, the available evidence was suffi-
cient for a positive conclusion on a favourable benefit risk
ratio, especially as hemophilia is accepted to be a rare, sta-
ble disease and an up-front classification of the patient
group studied in clinical trial was possible. The mechanism
of action of hemlibra/emicizumab is supported by a strong
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scientific rationale and/or preclinical data and the clinical
endpoints used to establish efficacy (e.g. annualized blee-
ding rate etc.) are all accepted and the biomarker results
were supportive. Hemlibra produced substantial unprece-
dented clinical responses compared with no treatment
(randomized comparison) and also other prophylactic
treatment (intrapatient comparison in non-interventional,
observational study) thus leading to positive benefit risk
for the full label.

llaris (Canakinumab)

Canakinumab is a human anti-human-IL-13 monoclonal
antibody indicated for the treatment of Cryopyrin-Associa-
ted Periodic Syndrome (CAPS), in adults and children 4 ye-
ars of age and older. CAPS refers to rare genetic syndromes
generally caused by mutations in the NLRP-3 gene which
result in excessive release of activated IL-1 that drives in-
flammation. Canakinumab binds to human IL-1 and neu-
tralizes its activity by blocking its interaction with IL-1 re-
ceptors.

The efficacy and safety of ILARIS for the treatment of
CAPS was demonstrated in a randomized clinical trial of
llaris (N = 15 patiens) versus placebo (N = 16 patients) and
consisting of three parts.

Part 1 was an 8-week open-label, single-dose period
where all patients received ILARIS. Patients who achieved a
complete clinical response and did not relapse by week 8
were randomized into Part 2, a 24-week randomized, dou-
ble-blind, placebo-controlled withdrawal period. Patients
who completed Part 2 or experienced a disease flare ent-
ered Part 3, a 16-week open-label active treatment phase.

In part 1, a complete clinical response was observed in
71% of patients one week following initiation of treatment
and in 97% of patients by week 8. In the randomized with-
drawal period, , the primary endpoint was defined as the
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proportion of patients with a disease relapse/flare: a total
of 81% of the patients randomized to placebo showed a
flare as compared to none (0%) of the patients randomized
to ILARIS. At the end of part 2, all 15 patients treated with
ILARIS had absent or minimal disease activity and skin di-
sease. This dramatic treatment benefit was observed with
only few serious adverse events (AEs) reported. The most
commonly reported adverse reactions in the CAPS patients
were nasopharyngitis, diarrhea, influenza, headache, and
nausea, which was considered acceptable compared to the
benefit for the patients.

In summary, CAPS is an extremely rare and predictable
disease. The mechanism of action of canakinumab is well
understood and is supported by strong scientific rationale
and preclinical data. The endpoints used to measure auto-
immune activity are scientifically and clinically accepted
and the treatment effects are overwhelmingly strong as
measured by both, the primary endpoint and inflammato-
ry markers. Even though this orphan disease is very rare,
the regulators encouraged to conduct a randomized con-
trolled trial with a creative clinical trial design in very few
patients. Due to the evidence provided, the drug was ap-
proved with a MA under exceptional circumstances since it
was considered unethical to conduct further studies with
such strong treatment effect and no other available treat-
ments for this disease.

Summary

For a marketing authorization (MA), the manufacture of a
biomedicine has to be well controlled and consistent, the
quality has to be high, the non-clinical data have to show
proof-of-principle, pharmacology and little or no toxicity.
Based on clinical data usually collected in phase 1, 2 and
then phase 3 clinical trials regulators perform a rigorous
benefit risk assessment. The preferred clinical evidence is
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obtained in a randomized controlled clinical trial, but there
are exceptions, especially in rare clinical conditions and
lack of feasibility to conduct many or large clinical trials.
Single arm trials, historic controls and inter- patient plus in-
tra-patient comparisons in creative clinical trial designs can
make efficient use of data obtained in few patients.

Quite often biomarkers help to more accurately select
patients who may benefit most or experience risks less of-
ten, thus paving the way to a positive benefit risk balance.
This reduces the number of patients exposed to potentially
inactive drug substances and results in reduced resource
consumption. However, potential challenges remain such
as uncertainty with regard to the robustness of results ob-
served and the risk of overestimating beneficial effects. In
some cases, further studies may be required after approval,
sometimes as an obligation, termed PASS and PAES, to
rmove any remaining uncertainties.

The available regulatory system is flexible enough and
provides sufficient tools to enable a rigid scientific assess-
ment and MA of innovative, high quality products, which
are highly needed.
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LECTURE IV

Suitability of single arm studies for the
evaluation of the additional benefit

Thomas Kaiser | Institute for Quality and Efficiency in Healthcare (IQWiG), Cologne, Germany

Direct comparative randomised controlled trials (RCTs)
generally provide the most appropriate evidence for
comparative benefit assessments. However, single arm
studies can also be submitted. Depending on the indication,
these studies were submitted in varying numbers (hepatitis
C: 78 percent of all research questions, oncology: 32 percent,
and others: 13 percent). For the benefit assessment it is not
decisive whether an individual single arm study is relevant,
but whether the comparison of single arm studies on the
intervention and comparative treatment is relevant.
Suitability of such a comparison is thus largely dependent
of the data on the comparative treatment. Moreover,

an additional benefit can only be derived from such a
comparison in case of large differences. Conducting single
arm studies for the purpose of benefit assessment should
be limited to these exceptional cases.

ackground

The purpose of early benefit assessment is

the evaluation of an additional benefit of a

new active substance as compared to the

previous standard treatment (appropriate
comparative treatment).' Direct comparative randomised
controlled trials (RCTs) are considered the gold standard
for this purpose.” This standard of evidence-based medici-
ne is also reflected in the regulation on early benefit as-
sessment, i.e. Ordinance on the Benefit Assessment of

Pharmaceuticals (AMNutzen-V).” However, if no direct

comparative RCTs are available, the pharmaceutical com-

pany can also submit studies with a lower evidence level to
furnish proof of the additional benefit of a new active in-
gredient.’

Besides non-randomised, direct comparative studies e.g.
studies about a new active ingredient each of which is not
aimed at comparing a new active ingredient with the ap-
propriate comparative treatment (e.g. single arm studies or
individual study arm from studies without comparator arm
with the appropriate comparative treatment). These stu-
dies can and are in fact submitted in some dossiers of
pharmaceutical companies for the evaluation of the additi-
onal benefit. The purpose of this article is to present the
benefit assessment on the basis of these studies. The follo-
wing points will be addressed:

e Conceptional and general methodological considerati-
ons on the suitability of single arm studies for the evalu-
ation of the additional benefit

e Empirical assessment of the significance of single arm
studies in previous early benefit assessments

The special topic ,Extrapolation in children and adole-

scents” for which single arm studies might also be presen-

ted in dossiers is not addressed in this article. Moreover,
benefit assessments of pharmaceuticals for rare diseases



INTERDISCIPLINARY PLATFORM ON BENEFIT ASSESSMENT

(orphan drugs) are also not subject of this article, as the
additional benefit is considered to be proven upon market
access regardless of the available evidence.'

Question of additional benefit assessment - The PICO
process
The research question for a benefit assessment according
to AMNOG is specified in Section 35a of the 5th German
Social Codebook (Sozialgesetzbuch V, SGB V) and the cor-
responding Pharmaceutical Products Benefit Assessment
Ordinance (AM-NutzenV):'* Does the new active substan-
ce provide an additional benefit as compared to the appro-
priate comparative treatment for patients for whom the
new active substance was approved with regard to pati-
ent-relevant endpoints? This question can be addressed
using the PICO process which is common in evidence-ba-
sed medicine: Population, intervention, comparator, outco-
me. Comparison includes comparing the results of inter-
vention and comparator regarding defined endpoints wit-
hin a predefined population constituting the treatment ef-
fect of the intervention as compared to the control.

Therefore, direct comparative RCTs are known to be the
best suited evidence for treatment comparisons, because
randomisation ensures fair starting conditions for both the
intervention and control group: The mean of the interven-
tion group is similar to the mean of the control so that po-
tential differences between the treatment options are not
entirely attributable to different starting conditions (e.g.
more severely ill patients in the reference group). This is
not the case in case of individual arms from various stu-
dies. In case of an evaluation on the basis of single arm stu-
dies should thus be verified whether the evaluated popu-
lations are sufficiently similar.

Moreover, it remains unclear whether there are at all sin-
gle arm studies on the comparative treatment in which the
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relevant population was investigated. In fact, while single
arm studies on the new active ingredient mostly justify
their approval and inclusion criteria for these studies are
thus congruent with the approved field of application, this
is not per se the case in studies on the comparative treat-
ment. When comparing individual arms of various studies,
it is thus important for the respective pharmaceutical com-
pany that studies by other manufacturers or study groups
are available on the comparative treatment in which the
approval population of his new active ingredient has been
investigated.

In the discussion about the suitability of single arm stu-
dies, there is normally less focus on the similarity of investi-
gated endpoints between the respective studies . This do-
es not only refer to which endpoints were evaluated in the
studies to be compared, but also whether these endpoints
have been operationalised in a different way and whether

Dr. Thomas Kaiser /s a physician and system
developer. Following his time working as a programmer,
he studied medicine in Cologne and worked in the field
of internal medicine for several years. In 2002, he founded
the Institute for Evidence-Based Medicine (IQWiG) in
Cologne. Since 2004, the year in which the IQWiG was
founded, he is engaged as Head of the Drug Assessment
Department, and since 2011 as the joint Chairman
together with Dr Beate Wieseler.
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the observation period is sufficiently similar. Here, direct
comparative RCTs also offer clear advantages as quantity
and operationalisation of endpoints apply both for the in-
tervention and control arm (different observation periods
between treatment arms can also be problematic in RCTs,
see e.g.”). On the other hand, there is no guarantee that
the studies on the comparative treatment evaluated the
same endpoints as the studies on the new active ingre-
dient, as these might have had another study objective.
Even if equal endpoints (e.g. pain) have been evaluated,
these might have been operationalised in such a different
way (e.g. considerably different thresholds for ,treatment
success”) that a comparative statement is not possible on
the basis of these data.

In case of comparisons of individual arms of various stu-
dies, this is compounded by the fact that the available
study data on the comparative treatment might remain
unclear due to an insufficient publication quality, as im-
portant information on population and endpoints is mis-
sing (see e.g. benefit assessment of ceritinib for bronchial
carcinoma’ or nivolumab for Hodgkin lymphoma®).

All of this shows that a high-quality single arm study by
the pharmaceutical company alone is not sufficient for the
additional benefit assessment: The question is not whether
an individual single arm study is suitable, but whether the
comparison based on single arm studies on the interventi-
on and comparative treatment is suitable. Suitability of sin-
gle arm studies by the pharmaceutical company mainly
depends on the available study data about the comparati-
ve treatment.

Non-adjusted comparisons and the ,,dramatic effect”

As mentioned above, similar starting conditions are crea-
ted for the intervention and control group in a RCT
through the randomisation and the evaluated groups have
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similar mean risks of death, morbidity, and adverse effects.
This is ensured by similar distribution of known, but espe-
cially also unknown risk parameters. Such an equal distri-
bution of risk parameters is not guaranteed if individual
study arms are compared. Although there are methods for
adjustment of the known and evaluated risk parameters
(e.q.).

These methods also depend on the fact that the relevant
parameters have been determined at all in the studies and
patient-individual data are available for adjustment (both
is often not the case in studies of the comparative treat-
ment). On the other hand, adjustments do not solve the
underlying problem of potential inequality of distribution
of unknown risk parameters. This assumption (cited as an
example) from a publication on adjustment methods
s.fundamental assumption of no unmeasured confoun-
ders”’ is usually fundamentally wrong.

However, there are certain situations in which compari-

Box A: Early benefit assessment dossier -
structure of result presentation in module 4
of the dossier

4.3.1 Results of randomised controlled studies

4.3.2 Further documents
4.3.2.1 Indirect comparisons on the basis of RCT
4.3.2.2 Non randomised intervention studies

4.3.2.3 Further evaluations

Quelle: Rule of Procedures of the Federal Joint Committee (G-BA)'0

Single arm studies must be assigned to ,Further
evaluations” and are thus normally part of chapter 4.3.2.3
in module 4 of the dossier.
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Frequency of “further evaluations” in early benefit assessment dossiers

2011-2017
243 evaluations
(231 studies)

579 questions
(450 with studies)

143 questions
with
“further evaluations”

v

, v

Hepatitis C:
n =66 (46 %)

Oncology:
n =48 (34 %)

Others:
n=29(20%)

v

y v

Hepatitis C:
n =85 questions
-+ 78% with f.e.

Oncology:
n =150 questions
-+ 32% with f.e.

Others:
n =215 questions
- 13% with f.e.

LFurther evaluations” were submitted.

sons on the basis of single arm studies allow statements on
the advantages or disadvantages of a certain treatment
option despite the very high bias risk, i.e. if the observed
differences are so significant that they cannot be explained
by the bias alone. Glasziou et al. developed a recommen-
dation for the results of simulation studies according to
which an observed relative risk of 5 to 10 could not plausi-
bly be explained by interfering variable influences.” The

threshold also depends on the circumstances, e.g. quality
of the evaluated studies, study design (e.g. comparison of
the results of an unblinded with those of a blinded study),
and consistency of the results in one endpoint category.’

Single arm studies in previous benefit assessments:
Structure of the dossier for early benefit assessment
Direct comparative RCTs are the best suited evidence for
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the evaluation of an additional benefit.” If these studies are
available, the pharmaceutical company must present them
in their dossier.” Moreover, it is up to the pharmaceutical
company to submit other studies in the early benefit as-
sessment dossier to furnish proof for the additional benefit
of a new active ingredient. This is reflected in the structure
of an early benefit assessment dossier. The structure of the
dossier that has to be submitted by the pharmaceutical
company is clearly specified in the Rule of Procedures of
the Federal Joint Committee (G-BA)."” Module 4 of the dos-
sier shall contain the pharmaceutical company’s processed
data on the benefit assessment.Box A shows the structure
of the results’ section in module 4 of the dossier according
to the G-BA's specifications. The single arm studies presen-
ted in this article must be assigned to ,Further evaluations”
and are thus normally part of chapter 4.3.2.3 in module 4 of
the dossier. Thus, all assessments described below refer to
the provision of evidence about the additional benefit in
this chapter of the dossier. These studies might also be
found in other chapters of the dossier, and expert state-
ments without any underlying studies can occasionally be
presented under ,Further evaluations”. As these are only in-
dividual cases according to our current experiences, this va-
gueness is accepted in the subsequent statements, as it can
be expected that the basic statement will not be affected
significantly hereby.

Submission of ,Further evaluations” in previous dossiers

Figure 1 shows in how many benefit assessments ,Further
evaluations” have been submitted by pharmaceutical com-
panies between 2011 and 2017. In total, this comprises 243
evaluations with 579 questions (one evaluation can com-
prise several questions, e.g. first and second line treat-
ment). For 12 of 243 evaluations (5 percent) or 129 of 579
questions (22 percent), respectively, the pharmaceutical
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company did not submit any studies on the additional be-
nefit in the dossier, neither direct comparative RCT nor
4Further evaluations”,

For 143 of 450 questions with studies (32 percent) ,Fur-
ther evaluations” were provided either as the only eviden-
ce or as additional evidence. In the majority of cases, these
questions related to the indication hepatitis C (66 questi-
ons, 46 percent) or oncology (48 questions, 34 percent). All
other indications only made up 29 of the questions with
JFurther evaluations” (20 percent). Preference of providing

Indication-specific frequency of “further
evaluations” in early benefit assessment
dossiers

80 vl e e
60 - ... el
X
40 ................................
20 ................................
. . _—
Hepatitis C Oncology Others
(n=85) (n=150) (n=215)
B exclusive M additional no fe.
fe. fe.

Source: Internal analysis

Figure 2: In the vast majority of research questions
,Further evaluations” were submitted as the only evidence
in the indication hepatitis C.
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JFurther evaluations” for the indication hepatitis C beco-
mes even more apparent if all questions in the respective
indications are considered. Figure 2 shows this.

In the period under review, a total of 85 questions were
evaluated in the indication hepatitis C. In 66 — and thus in
the majority of questions (78 percent) — ,Further evaluati-
ons” were submitted, mostly as the only evidence (54
questions) and partly as additional evidence (12 questi-
ons). Contrary to this, ,Further evaluations” were less im-
portant in the indication oncology, whilst still 25 percent
of all questions ,Further evaluations” were the only eviden-
ce presented by the pharmaceutical company. For all other
indications, ,Further evaluations” were only provided in ex-
ceptional cases.
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Results from ,,Further examinations”

Figure 3 shows whether the G-BA considered ,Further eva-
luations” as provided by the pharmaceutical company rele-
vant in its decisions and if yes, whether an additional bene-
fit was derived for this new active ingredient. Only those
studies were relevant for which the G-BA presented the re-
sults in the decision on the benefit assessment. Only those
questions were evaluated for which ,Further evaluations”
were the only evidence provided by pharmaceutical com-
panies.

The G-BA considered some 50 percent of ,Further eva-
luations” provided by pharmaceutical companies in the in-
dication hepatitis C as relevant and derived an additional
benefit for the new active ingredient from the relevant

Indication-specific relevance of “further evaluations” in the decisions of the G-BA

Hepatitis C (n= 54)

M relevant, additional benefit

Source: Internal analysis

Oncology (n = 35)

M relevant, no additional benefit

Others (n=11)

irrelevant

Figure 3:In the indication hepatitis C, the presented ,Further evaluations” were relevant in about half of the cases from the
G-BA’s perspective. In other indications, this rate is significantly lower.
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LFurther evaluations” in most cases. By contrast, in the indi-
cation oncology as well as in the other indications ,Further
evaluations” were mostly irrelevant. In the three cases in
the indication oncology in which ,Further evaluations” we-
re relevant according to the G-BA's assessment, an additio-
nal benefit was derived for the new active ingredient. In all
other indications, ,Further evaluations” did not result in an
additional benefit in any of the cases. Figure 4 shows the
extent and confidence level the G-BA determined across all
indications in cases in which an additional benefit was de-
rived from ,Further evaluations” (a total of 32 cases).

In the majority of the cases (24, 75 percent), the additio-
nal benefit was quantified by the G-BA on the basis of the-
se studies and a low additional benefit was determined in
most cases. A non quantifiable additional benefit was de-
termined in 25 percent of the cases. In all 32 cases, the con-
fidence level was low (,indication”).

Classification of results from decisions
on benefit assessment and conclusions
Results from previous early benefit assessments show that
- depending on the indication - single arm studies (as
LFurther evaluations”) are either submitted in many cases
or only in exceptional cases. In the indication hepatitis C,
single arm studies were often the only evidence submitted
during the past years. Due to the fact that previous treat-
ment options were insufficient in some instances (e.g. in
the treatment of children and adolescents, patients with
decompensated liver cirrhosis or HIV-co-infected patients,
but also due to the high adverse event rates of previous
standard treatments) these studies were sufficient in half
of the cases to derive an additional benefit, however, with
a consistently low reliability of the results.

On the other hand, the single arm studies presented in
the indication oncology were rarely suitable to derive any
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Extent and probability of the additional
benefit in the assessments on the basis of
“further evaluations”

Extent
0 0
Note Proof
Probability
0
none low considerable significant

Figure 4: In 24 of 32 cases, the additional benefit was quan-
tified by the G-BA on the basis of ,Further evaluations”, i.e.
in most cases as a ,low” additional benefit.
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statements on the additional benefit. This underlines the
criticism of the increasing trend of accelerated approvals
without sufficient generation of evidence evidence,'' As
the studies that were conducted for this purpose are often
not suitable to inform a appropriate treatment decision.
Only in exceptional cases the opposite is the case, e.g. the
active ingredient vismodegib for the treatment of basal
cell carcinoma. Due to the fact that there were no satisfac-
tory treatment options for the application field of vismode-
gib and spontaneous remissions were not reasonably to be
expected, the G-BA derived an additional benefit on the
basis of a single arm study."

The overall conclusion is that single arm studies are not
per se unsuitable for the evaluation of the additional bene-
fit. However, their suitability is highly dependent on the
context, i.e. whether sufficiently solid and published know-
ledge about the comparative treatment is available (e.g.
from single arm studies or about the natural course of the
disease). But if no major effects can be expected through
the new treatment, e.g. because positive treatment results
are achieved with the previous standard treatment, an ad-
ditional benefit cannot be derived from single arm studies,
even if they are generally suitable for the evaluation. Com-
parative assessments on the basis of these studies are po-
tentially subject to major bias so that small treatment ef-
fects cannot be derived from these evaluations with suffi-
cient certainty.

In conclusion, from a methodological and research eco-
nomical perspective, but in particular in view of the fact
that knowledge generation should primarily improve pati-
ent care, the conduction of single arm studies should be li-
mited to the few exceptional cases in which very large
(dramatic) treatment effects can reasonably be expected
(also on the basis of sufficiently solid knowledge about the
comparative treatment) from a new active ingredient.
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LECTURE V

Creation and evaluation of evidence in endemic
diseases on the example of diabetology

Professor Dirk Miiller-Wieland | Clinical Trials Centre, Medical Clinic I, University Hospital of the RWTH

Aachen

The German Pharmaceutical Market Reorganisation Act
(AMNOG) of 2011 regulates both market access and
financing of new pharmaceuticals by the self-governing
bodies for our community of solidarity by means of early
benefit assessment by the Institute for Quality and Efficiency
in Healthcare (IQWiG) and final decision by the Federal Joint
Committee (G-BA). In principle, this is basically welcome.
According to the 5th German Social Codebook (Sozialgesetz-
buch V, SGB V), criteria for benefit assessment include data
on the patient’s mortality, morbidity, symptoms and disease
burden in comparison to an appropriate comparative
treatment (ACT) as determined by the G-BA. Among other
things, medical professional associations request to be
involved procedurally in the determination of the research
question, ACT, and operationalisation of endpoints or
Ldetermination of benefit’ respectively. The problem with
frequent and chronic diseases, e.g. type 2 diabetes, is to set
up an optimal study design for the early identification of the
criteria as determined by the SGB V and direct comparison
tothe ACT.

MNOG and new diabetes medication

Just to avoid this misunderstanding, the

objective of the evaluation of the additio-

nal benefit within the scope of AMNOG by

the IQWIG after having been commissio-
ned by the G-BA does not comprise an evaluation of effec-
tiveness and safety, but rather the determination whether
a new substance has an additional benefit within the ap-
proved application - as specified in the summary of pro-
duct characteristics - as compared to a comparative sub-
stance that has been determined by the G-BA.

AMNOG does not consider sufficiently and procedurally
the specialist knowledge of scientific professional associa-
tions, e.g. in the determination of an appropriate compara-
tive treatment, determination and operationalised evalua-
tion of an additional benefit, involvement of external ex-
perts and in case of deviations from guidelines.'

Between 2011 and 2018, 36 procedures with 110 sub-
groups were conducted in diabetology with no additional
benefit being determined in almost 90 percent of the ca-
ses.” As a general rule, this was due to the legitimate evalu-
ation on the basis of the SGB V (see above for the criteria)
that a mere reduction of the surrogate parameter is not
enough and data on the comparison to the ACT are mis-
sing. Further discussion points include different evaluati-
ons and assessments of hypoglycaemia and frequently
missing data on the patient perspective, microvascular
endpoints, and cardiovascular superiority. The situation
has slightly changed since the US Food and Drug Adminis-
tration (FDA) requests so called cardiovascular safety trials
promptly after the approval in 2018 and has so far not revi-
sed its decision after ten years.”

Cardiovascular safety trials
There are three different designs of cardiovascular outco-
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me trials (CVOT), e.g. comparison of treatment strategies,
superiority, and safety trials (see overview”*). In the com-
parison of treatment strategies, a potential difference bet-
ween two substances with regard to cardiovascular events
while ensuring a comparable reduction of the risk factor is
assessed. At present, a study on oral diabetes medication is
ongoing comparing glimepiride (sulfonylurea) with linag-
liptin (DPP-4 inhibitor). In superiority studies, the risk factor
is reduced as compared to the placebo group; the best
example is studies on statins.

The design of safety studies involves comparing the
study substance with a placebo, but also reducing the risk
parameter to be influenced, in this case HbA1c or blood
glucose, respectively, in the placebo arm of the study, to a
comparable level according to the study protocol. Thus,

Professor Dr. Dirk Miiller-Wieland is President
(2017-2019) of the German Diabetes Association (DDG)
and since 2011 speaker of the DDG-Commission Health-
care Policy. After his studies in human medicine in
Hamburg he completed a two-year research stay at the
Joslin Diabetes Center of Harvard Medical School. He
completed his training as a specialist in internal medicine
with a focus on endocrinology, diabetology and meta-
bolism at the UKE in Hamburg and Cologne. Since 2016,
he works at the Medical Clinic I, University Hospital of the
RWTH Aachen.
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such a study design only examines whether a therapeutic
molecule has its own effect or an effect beyond blood glu-
cose reduction, respectively, on the cardiovascular risk.
Cardiovascular safety studies confirmed the safety of DPP-
4 inhibitors, superiority of individual GLP-1 receptor ago-
nists like liraglutide, semaglutide, albiglutide and - accor-
ding to a press release (results have not been published
yet) — also for dulaglutide.

There was already consistent evidence in the safety stu-
dies for the renoprotective effect of the SGLT-2 inhibitors
dapagliflozin, canagliflozin and empagliflozin, reduced ho-
spitalisation for cardiac failure, as well as reduced MACE
(major adverse cardiovascular event) and cardiovascular
mortality in high-risk patients. The latter parameter was
most evidenced in the EMPA-REG-OUTCOME study and
thus the G-BA concluded that empagliflozin provides a
considerable additional benefit in this patient group. Furt-
hermore, this study data led to the inclusion of liraglutide
and empagliflozin as ACT in the treatment of patients with
diabetes and pre-existing cardiovascular disease.

Transfer of these results to the ,medical standard”

in the treatment of type 2 diabetes patients from a
national and international perspective
Pharmacotherapy of type 2 diabetes is a graded treatment
that - according to the guidelines — should be patient-ori-
ented and evidence-based. Annually updated practice re-
commendations of the DDG and common recommendati-
ons of the European Association for the Study of Diabetes
(EASD) and American Diabetes Association (ADA) that were
agreed upon and published simultaneously on 5 October
2018, were integrated into the recommendations of the
»medical standard” of the ADA in 2019 and are summari-
sed in the following section.”” Metformin remains the
treatment of first choice. The preferred recommendation



52 INTERDISCIPLINARY PLATFORM ON BENEFIT ASSESSMENT

for other medications in addition to metformin depends
on the patient-individual criteria and available evidence for
the respective pharmaceuticals with regard to their antihy-
perglycaemic effect, risk of hypoglycaemia, influence on
the body weight, individual adverse event profile, and
especially its influence on cardiovascular and renal endpo-
ints. This means that the results of new cardiovascular safe-
ty trials can be transferred and implemented into the clini-
cal practice in a timely manner.

The recommendation on the preferred use of a specific
substance reflects the patient populations included in the
cardiovascular outcome trials. Consequently, sodium glu-
cose transporter 2 inhibitors (SGLT2i) or glucagon-like pep-
tide-1 (GLP-1) receptor agonists are preferably used in pati-
ents with pre-existing atherosclerotic cardiovascular disea-
se (ASCVD).

The specific active ingredient of the respective sub-
stance class is selected that has demonstrated positive or
cardioprotective outcomes in one CVOT and is approved in
the respective healthcare system; for GLP-1 analogues, this
is currently the case in Germany both for liraglutide and
semaglutide as well as for the SGLT-2 inhibitors empagliflo-
zin and dapagliflozin.

Strengths and weaknesses of cardiovascular

safety trials

Figure 1 shows a summary of the strengths of cardiovascu-
lar outcome trials (also see”'"). This design does not invol-
ve assessing whether the glucose-lowering effect of a new
antidiabetic agent has an effect on cardiovascular endpo-
ints, but whether this new pharmaceutical is safe regard-
less of its potential glucose-lowering effect. Therefore, the
protocol provides that the diabetes medication in the pla-
cebo group shall be escalated in accordance with local,
mostly guideline-based circumstances. Hence, most stu-
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dies also predefine a range of fasting glucose as target va-
lue on the basis of which treatment shall be modified.

As this is an add-on approach in most cases, i.e. a new
medication is added to an existing medication, usually a
large pool of data is obtained within the scope of these
large studies comprising several thousands of patients ab-
out the safety and tolerability of the medication in patients
who already have to take several pharmaceuticals due to
their co-morbidities. For the early benefit assessment and
an appropriate comparative treatment, the placebo arm
should, as a rule, reflect the actual medical care situation.
As the underlying glucose-independent mechanisms of

Cardiovascular outcome trials

Goal and strengths

® Do NOT test a reduction of the blood glucose level

m [ncrease the number of investigated patients promptly
after the approval

m Safety, tolerance, pharmaceuticals (additional)

Clinical implications

® Placebo reflects actual medical care situation

m Patient-“group” oriented — implications for “LL"

= Morbiditat der Patientenpopulationen und Effekte?

Weaknesses also for early benefit assessment
® Add-on approach
® No comparison of ACT or therapy strategies

® Short study duration
(rapid event number and “non inferior”)

Source: Professor Miiller-Wieland

Figure 1: Strengths and weaknesses of cardiovascular safe-
ty studies for the early benefit assessment within the scope
of AMNOG.
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positive effects are not known, these studies are transfer-
red to ,preferred indications” in practice recommendati-
ons, however, referring to the patient population that was
investigated in the respective study.

It remains an open question whether a particular clinical
effect that was observed during the - mostly short — ob-
servational period is in fact directly related to the underly-
ing morbidity or course of the disease, respectively; this
fact limits a potential generalisation of the study results.
This applies particularly to endpoints without a linear rela-
tionship between the drug-target-modulation and the cli-
nical endpoint due to the disease stages (see figure 2).

Shortcoming of this study design may be that pharma-
ceutical companies want to rush these cardiovascular out-
come trials, i.e. the recruited patient population has a high
rate of clinical events and the design is event-driven. Thus,
the study will be terminated after a statistically significant
number of events has been reached. Therefore, study par-
ticipants are usually cardiovascular high-risk patients, the
study duration is short (two to three years), and the prima-
ry endpoint is the time until the first event in most cases.

For this purpose, a combined endpoint is usually selec-
ted, i.e. MACE usually comprising cardiovascular death,
non-fatal myocardial infarction, and stroke. The short study
duration and different probability or event rates of the in-
dividual components of the combined endpoint, respecti-
vely, often causes discrepancies, e.g. an effect is observed
on the cardiovascular death, but not on the myocardial in-
farction, or an effect is observed on stroke without an ef-
fect on the other components. Thus, also effects on the
myocardial infarction are observed ,without effect” on car-
diovascular death for in the interpretation that fact that
these studies are limited in time is often neglected. For this
reason, there are justified requests that these studies
should have a minimum duration regardless of the event
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Relationship between event rates and
duration of the disease

Incidence of the clinical endpoints in the investigated
study population (AU)

Study duration (AU)

Source: Professor Mller-Wieland

Figure 2: There is a linear relationship between case A and
case B, e.g. a relative risk reduction will be apparent in the
two different populations, however with a different absolu-
te risk reduction. In case C, the development of event rates
depends on the underlying morbidity or risk (vertical axis),
respectively, as well as the course of the disease that is not
linear. Thus, a corresponding effect — even on the relative
risk reduction - could not be observed in population A and
B.

rate and that cumulative events in one individual should

be assessed according to pre-specified terms.'*""

Cardiovascular endpoint studies and subgroup
analyses versus ACT

Cardiovascular safety trials that are conducted on a global
or internationalised scale, make a dedicated subgroup ana-
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lysis versus an ACT that has been determined by the G-BA
for the early benefit assessment mostly after beginning of
the study impracticable. For this reason, the time when the
study design was set up and the ,medical standard” that
was applicable at that time must be taken into considerati-
on during the evaluation of these studies within the scope
of early benefit assessment.

It would be desirable that approval authorities would
consider further secondary endpoints in these studies — in
accordance with the study protocol - for a potential appro-
val extension. This would be more effective also from the
patients’ perspective and it wouldn't take such a long time
until studies are available with the respective primary end-
point. The prerequisite is, of course, that the results are un-
equivocal and can be operationalised as if they correspon-
ded to a primary endpoint.

Operationalisation of clinical results
It would thus be feasible that not only the appropriate
comparative treatment is predefined at an early stage and
in a transparent manner, but also that clinical endpoints for
microvascular complications associated with diabetes,
such as nephropathy, retinopathy and potentially also neu-
ropathy, are operationalised and predefined in a transpa-
rent manner by the IQWiG (possibly in cooperation with
the medical professional association). This would be fair to
the pharmaceutical companies investing in these studies,
as they would have a sound basis of national interests to
be considered in the design of global studies and would al-
so provide a higher degree of legitimacy and plausibility
for methodological procedures during early benefit assess-
ment.

This also applies for the identification of symptoms or
adverse events in diabetes patients; the most frequent
example of the discussion during early benefit assessment
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is the operationalisation of hypoglycaemic events. The pro-
blem with this symptom is that its clinical significance is
not only dependent on the absolute low value achieved,
but also on the duration, starting condition, speed of the
reduction of the blood glucose level, as well as the under-
lying morbidity (e.g. with or without autonomous neuro-
pathy, age, etc.).

Moreover, hypoglycaemia can be an indicator or media-
tor for complications and upon its determination a proto-
col-related bias between the treatment arms can occur. In
this context, a new topic is the so-called ,time-in-range” as
determined by continuous measurement of the glucose le-
vels in tissues; however, its clinical significance with re-
spect to the course of the disease as well as criteria accor-
ding to SGB V, i.e. mortality, morbidity, symptoms, and he-
alth-related disease burden are still completely unknown.

Adequate determination of the patient perspective
When dealing with this complex topic and diabetes — as an
example for a chronic disease - both patient perspective
and patient-reported-outcomes (PRO) are important para-
meters. It becomes clear that the tools normally used have
not been sufficiently standardised to compare different
studies and that the determination of the individual do-
mains (e.g. physical functioning, anxiety, fatigue, sleep di-
sorder, limitations imposed by pain, participation in social
roles and activities, etc.) is not aligned with the specific un-
derlying disease.

There is an urgent need for methodological and clinical
development, as the sensitivity and specificity of these ins-
truments are too low, i.e. the rate of false negative evaluati-
ons is unacceptably high and might be detrimental for an
adequate consideration of patient-related treatment-rele-
vant endpoints.



INTERDISCIPLINARY PLATFORM ON BENEFIT ASSESSMENT

Outlook
According to the author, the patient’s subjective treatment
objective could be evaluated as a treatment-relevant end-
point. In chronic diseases, the patient’s perspective on the
treatment could be considered on an individual basis.
Moreover, if particular research questions shall be ad-
dressed during early benefit assessment, so-called real-
world data and registry data should be taken into conside-
ration wherever possible. However, prioritisation of study
qualities for the procedure must be clearly predefined. In
future, supplementary data from so-called cluster analyses
or responder profile or subgroups established by means of
new methods of deep learnings will create new perspecti-
ves allowing for a more patient-centred evaluation of an
additional benefit for the large number of patients suffe-
ring from endemic diseases.

Objectives of diabetes treatment

Short-term

® Control HbA; . without hypos and weight gain

® |ncrease of the number of investigated patients promptly
after the approval

m Safety, tolerance, pharmaceuticals (additional)

Mid-term
® Avoidance of micro and macrovascular complications
= Reduction of morbidity and good quality of life

In future

® Remission — cure — prevention

m Stop the course (progression)

® Reduce neurodegenerative and malignant risk

Source: modified after'?

Figure 3: Objectives of diabetes treatment and criteria for
the development of new treatment interventions.
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According to the author, ,open questions” should be di-
scussed and agreed upon in guidelines to provide a clear
framework for action and research for the community of
solidarity, the pharmaceutical company, and research poli-
cy. Fundamental issues of macro-social relevance that can-
not be addressed by pharmaceutical companies due to
conflicts of interest, should be determined by an indepen-
dent body and implemented by special funding. Therefore,
short and long-term diabetes therapy objectives must be
discussed, specified, and operationalised (see figure 3).

Conclusions

According to AMNOG, an additional benefit is a patient-re-
levant therapeutic effect with respect to the patient’s
health condition, duration of the disease, survival, adverse
events, and quality of life that is qualitatively or quantitati-
vely higher as compared to that of the ACT. All stakehol-
ders must accept the AMNOG criteria for an additional be-
nefit. Involvement of scientific professional associations in
the process of early benefit assessment should be defined
procedurally.

Both the determination and evaluation of the respective
clinical endpoints should be operationalised by the IQWiG
or G-BA, respectively - possibly in cooperation with the re-
spective scientific professional associations — in order to
provide the necessary transparency at an early stage ensu-
ring a reliable study design during the procedure. The pati-
ent’s health-related quality of life determined by disease is
an essential criterion for the patient perspective, is pro-
cess-relevant during benefit assessment, but has been in-
sufficiently addressed so far both methodologically and cli-
nically.



56 INTERDISCIPLINARY PLATFORM ON BENEFIT ASSESSMENT

References

' Gallwitz B, Kellerer M, Miller-Wieland D. ,Diabetes mellitus in Deutschland -
politische Handlungsfelder” (Diabetes mellitus in Germany - political fields of
action). In: German Health Report Diabetes 2019. Ed. J. Kréger and D. Miiller-
Wieland. Verlag Kirchheim + Co GmbH, Mainz; p 276-282.

? Sackett DL (1979), Bias in analytic research. J Chronic Dis 32(1-2): 51-63. Wor-
mann B and representatives of various professional associations for the Associa-
tion of the Scientific Medical Societies in Germany (AWMF), Ad hoc Commission
Benefit Assessment and the German Society for Haematology and Medical On-
cology (DGHO). Early benefit assessment of new pharmaceuticals in Germany
2011-2018, February 2019.

* US Department of Health and Human Services Food and Drug Administration.
Guidance for Industry. Diabetes mellitus — Evaluating Cardiovascular Risk in New
Antidiabetic Therapies to treat Type 2 Diabetes. 2008.
www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/g-
uidances/ucm071627.pdf

*Phend C. FDA advisors: tweak, don't dump CV outcomes trials.2018.
www.medpagetoday.com/cardiology/prevention/75938.

® Cefau WT, Kaul S, Gerstein HC et al. Cardiovascular outcome trials in type 2 dia-
betes: Where do we go from here? Reflections from a Diabetes Care editors” ex-
pert forum. Diabetes care 2018; 41: 14-31

° Home P. Cardiovascular outcome trials of glucose-lowering medications: an
update. Diabetologia 2019; 62: 357-69

” Davies MJ, DAlessio DA, Fradkin J, Kernan WN, Mathieu C, Mingrone G, Rossing
P, Tsapa A, Wexler DJ, Buse JB. Management of hyperglycemia in type 2 diabetes,
2018. A consensus report by the American Diabetes Association (ADA) and the
European Association for the Study of Diabetes EASD. Diabetologia 2018; 61:
2461-2498 and Diabetes Care 2018; 41: 2669-2701.

® American Diabetes Association. Standards in Medical Care in Diabetes — 2019.
Pharmacological Approaches to glycaemic treatment. Diabetes Care 2019; 42
(Suppl 1): S90-S102.

°Landgraf R, Kellerer M, Aberle J et al. ,Therapie des Typ-2-Diabetes. Diabetolo-
gie und Stoffwechsel” (Treatment of type 2 diabetes. Diabetology and metabo-
lism) 2018; 13 (Supplement): S83-290

' McGuire DK, Marx N, Johansen OE, Inzucchi SE, Rosenstock J, George JT. FDA
duidance on antihyperglyacemic therapies for type 2 diabetes: One decade la-
ter. Diabetes Obes Metab 2019; 21: 1073-1078.

"' Claggett B, Pocock S, Wie LJ et al. Comparison of time-to-first event and recur-
rent-event methods in randomized clinical trials. Circulation 2018; 138: 570-577.

'? Miiller-Wieland D. ,Orale Antidiabetika erméglichen Individualisierung der Be-
handlung” (Oral antidiabetics allow for treatment individualisation). MMW
Fortschr Med 2015; 157 (Suppl1): 69-74

LECTURE V






58 INTERDISCIPLINARY PLATFORM ON BENEFIT ASSESSMENT

LECTURE VI

A glance into EUnetHTA's perspective on
evidence requirements

Giovanni Tafuri, PhD, Senior Scientific Officer, EUnetHTA

The European Network of Health Technology Assessment
aims to contribute to a sustainable model for the scientific
and technical cooperation on HTA in Europe. Core activities
are the production of joint assessment reports and the
procedures of early dialogues with manufacturers, both

in close collaboration with EMA. Although alignments of
HTA and regulatory evidence requirements, as well as the
definition of common HTA methodologies and joint
assessments among EU Member States, play an important
role in facilitating patient access to new treatments, the
key hurdle to access remains price.

he European Network of Health Technology

Assessment consists of 83 national or regional

institutions dealing with HTA. The project,

now in its third edition (Joint Action 3, 2016-

2020), aims to contribute to a sustainable mo-
del for the scientific and technical cooperation on HTA in
Europe in close collaboration with stakeholders and the
European Commission. It is based on a voluntary coopera-
tion in order to produce HTA joint work, but also to increa-
se the uptake and implementation of such joint work at
the national, regional, and local levels.

One of the core EUnetHTA activities is the production of
joint HTA reports, the Relative Effectiveness Assessments
(REAs), which can either be based on Pharmaceuticals or
on Medical Devices. For pharmaceuticals, these reports are
typically authored by a national HTA body with the sup-
port of another HTA body from a different Member State
acting as co-author. The process of assessment also sees
the involvement of a set of HTA bodies acting as reviewers
of the report.

In particular, during the current Joint Action for Pharma-
ceuticals, the process has so far produced four reports,
while five additional assessments are in progress and ot-
hers are in the preparation stage (https://www.euneth-
ta.eu/rapid-reas/ ). To facilitate the use of these reports at
the national level, their publication occurs shortly after the
time of the marketing authorisation issued by the Euro-
pean Commission, following CHMP approval.

Common features of REAs are the definition of a PICO
(Population, Intervention, Comparators and Outcomes) as
a starting point for the assessment of the technology, the
use of GRADE, the risk of bias assessment through the qua-
lity rating tool of the Cochrane Collaboration, the presence
of systematic reviews to collect all available evidence, indi-
rect comparisons and network meta-analyses, as well as
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the inclusion of patients and experts inputs. Of note, a re-
cent document by EUnetHTA Partners has identified com-
mon methodologies to engage with patients and benefit
from their inputs during the process of REA production.'

A comparison between the published REAs and the rela-
ted European Public Assessment Reports (EPARs) publis-
hed by EMA shows there are commonalities between HTA
bodies and regulators regarding the uncertainties that sur-
rounded the drug at the time of regulatory approval, but
differing responses to those uncertainties (Figure 1).

The different remits of EMA and HTA bodies are also ref-
lected in the evidence used for the assessment. Indeed,
HTA bodies need to consider additional studies to conduct
indirect comparisons and network metaanalyses in order

Dr. Giovanni Tafuri is the Scientific Director of the Eu-
ropean Network for Health Technology Assessment (EU-
netHTA) at the EUnetHTA-Secretariat in the Netherlands.
Prior to his appointment, he worked at the HTA and in
the approval department of the Italian Medicines Agency
(AIFA) (between 2006 and 2018) and as designated
national expert for scientific consultation at the EMA
(from 2015 to 2017). He is a pharmacists with a Master
of Science in International Health Care Management,
Economics and Policy, a doctoral degree in Pharmaceuti-
cal Policy and Regulation and worked as scientific asso-
ciate at several national and international institutions.

LECTURE VI 59

to assess relative effectiveness versus therapeutic alternati-
ves not used in the registration trials.

Another core EUnetHTA activity was the establishment
of procedures of early dialogues with manufacturers du-
ring clinical development in collaboration with the EMA.
The aim is to allow manufacturers to integrate specific HTA
and regulatory needs into the development plan and, the-
refore, to fulfil the evidence requirements of both regula-
tors and HTA bodies at the same time.

A retrospective analysis based on a cohort of procedures
of early dialogues between 2010 and 2015 found that the-
re was commonality in evidence requirements between re-
gulators and HTA bodies.” Whilst there was somewhat less
commonality for the advice on comparators, the investiga-
tors noted an overall high degree of alignment between
the EMA and HTA bodies.

Another analysis by the same authors explored the actu-
al impact of parallel scientific advice on clinical develop-
ments, assessing the uptake of regulatory and health tech-
nology assessment recommendations.’ One of the key fin-
dings was that manufacturers tend to implement changes
to the development programme based on both regulatory
and HTA advice with regards to the choice of primary end-
point and comparator. However, the analysis also confir-
med the challenging choice of the study comparator, for
which manufacturers seem to be more inclined to satisfy
the regulatory advice.

In general, the issue of different evidence requirements
between regulators and HTA bodies has been widely deba-
ted within the scientific community. A single regulatory
authorisation system in Europe, with single legislation and
well-defined assessment criteria, is indeed compared with
the environment for 28 different Member States, all of
which operate under different legislations, HTA methodo-
logies, criteria, and reimbursement systems.
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In considering how these two very different systems
might be aligned, Eichler and colleagues published a pa-
per in 2010 outlining the current and potential future para-
digms for interaction between regulators and health tech-
nology assessors. Since that time, many other authors ha-
ve examined the differences and consequences of those
differences between the two groups of stakeholders.

The objectives of such analyses have been various. For
example, a systematic evaluation of oncology approvals by
the EMA in 2009-13 showed that most drugs entered the
market without evidence of benefit on survival or quality

Regorafenib for patients with hepatocellular
carcinoma (HCC)

EMA/CHMP EPAR’ EUnetHTA REA?

® RESORCE study, OS
increase (2.8 months) is
considered a clinical
benefit

® |nsecurities: Sorafenib-in-
tolerant patients; patients
with ECOG PS > 1 and/or
Child Pugh B
= stipulated by changes
in the summary of
product characteristics
(SmPQC)

® RESORCE study, OS
increase (2.8 months) is
considered a moderate
improvement

® |nsufficient evidence

about the impacts on
HRQoL
(“regrettable”for final
stage patients)

® Evidence gaps:

Sorafenib-intolerant pa-
tients; patients with ECOG
PS > 1 and/or Child Pugh
B = further research data
is required

Key:

1. EMA/CHMP EPAR EMEA/H/C/002573/11/0020.
2. EUnetHTA REA Project-D: PTJAO2

Quelle: Dr. Tafuri

Figure 1: The different areas of responsibility of the EMA

and HTA institutions are also reflected in the evidence used

for the evaluation.
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of life, which is considered crucial for HTA and by pricing
and reimbursement decision-makers.” In general, uncer-
tainties related to the benefit-risk of products at the time
of requlatory approval pose serious challenges to the defi-
nition of the added benefit of new technologies conduc-
ted by HTA bodies and of its overall value, which is essen-
tial for pricing and reimbursement decision-makers. Alt-
hough obligatory post-approval studies are often imposed
by regulatory authorities to fill the evidence gap existing at
the time of regulatory approval, analyses of such studies
showed that more than half were completed with a sub-
stantial delay, or not at all.” The current scenario is made
even more complex by the variability in pricing and reim-
bursement decisions and time to reimbursement among
EU countries as is widely documented.”

Although further alignments of HTA and regulatory evi-
dence requirements, as well as the definition of common
HTA methodologies and joint assessments, play an import-
ant role in facilitating patient access to new treatments,
the key hurdle to access remains price.

It is now globally acknowledged that increasing drug
prices pose serious concerns to the sustainability of health-
care systems. A common justification for high drug prices
is the sizable research and development outlay necessary
to bring a drug to market. Estimates of R&D spending ran-
ge from $2.7 billion (2017 US dollars) to $650 million.® Mo-
re transparency is therefore needed on price determinants
from manufacturers. Many proposals have already been
made, including the recent Italian resolution approved by
the WHO which aims to improve public sharing of informa-
tion on actual prices paid by governments and other buy-
ers for health products, while promoting greater transpa-
rency on pharmaceutical patents, on the results of clinical
trials, and other pricing determinants along the laborato-
ry-to-patient value chain.’
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High profits may be justified if novel products offer sig-
nificant benefits to patients or if they represent significant
pharmacological advances. However, in an analysis perfor-
med by Mailankody and Prasad on oncologic drugs appro-
ved by the US Food and Drug Administration in 2009 and
2013, a lack of relationship between the novelty or relative
benefit of these drugs and their price was observed by the

authors.'®

Indeed, little difference was found in price
among drugs approved based on time-to-event endpoints
and drugs approved on the basis of Response Rate. Results
seemed to suggest that current pricing models are not rati-
onal, but simply reflect what the market will bear.

Villa et al also highlighted a mismatch between the va-
lue perceived by manufacturers and the value attributed
by payers, analysing the negotiation process of 133 new
compounds (44 orphan drugs and 89 new other molecular
entities) conducted by the Italian Medicines Agency (AIFA)
between 2013 and 2017."" Following the negotiation pro-
cess, prices were lowered by 25.1% and 28.6% on average
for orphan drugs and other molecules respectively. The
price reduction was higher for innovative drugs (-32.2%).
In addition, the authors found that the implementation of
Managed Entry Agreements (in particular cost sharing ag-
reements) were associated with higher price reductions
during negotiations.

In this complex scenario, a new piece of EU legislation
on HTA cooperation is currently under discussion.'” One of
its objectives is to increase cooperation on HTA evaluations
which would be performed jointly by representatives of
HTA national authorities. The underlying idea is to provide
national EU authorities with reports synthesizing the avai-
lable evidence using methodologies developed within the
EUnetHTA Joint Actions, thus facilitating decision-making
processes at a national level and reducing duplications,
while still leaving pricing and reimbursement decisions to
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the individual Member States. The legislative process for
such a regulation is currently ongoing and its outcome is
expected within 2020

DISCLAIMER: The content of this article represents my own view only and is my
sole responsibility; it cannot be considered to reflect the views of the European
Commission and/or the Consumers, Health, Agriculture and Food Executive
Agency or any other body of the European Union. The European Commission
and the Agency do not accept any responsibility for use that may be made of
the information it contains.
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LECTURE VII

How to deal with real world data and
registries? A political consideration

Michael Hennrich | Member of the German Bundestag

In light of an increasing number of orphan drugs their
special status within the scope of the German AMNOG
procedure needs to be further developed. The aim of health
policy must be that these innovative pharmaceuticals
continue to be available for patients as quickly as possible
while ensuring their benefit. For this purpose, the Act for
Greater Safety in the Pharmaceutical Supply System (GSAV)
strengthens the role of registries and real-world data during
benefit assessment.’ In a first step, this abstract sums up the
current knowledge regarding the existing legal situation and
provides examples for registries. In a second step, the new
provisions of the GSAV and resulting problems and
challenges are illustrated.

ew ways in benefit assessment:

The perspective of politics of registries

and real-world data

A constant factor of politics in our modern

world is the challenge to acknowledge ra-
pid technological progress, define its specific benefit, and
make sure that it reaches people’s everyday lives.

This maxim is particularly true in the pharmaceutical
sector with its unique political environment: On the one
hand, we see rapid progress here, and on the other hand,
we deal with the precious asset of health. With the AMNOG
procedure we have a modus vivendi that provides rapid
access to the latest effective innovations for patients while
keeping an eye on the total health care budget. At the sa-
me time, we are facing the challenges of an increasingly fi-
ner differentiation between innovative pharmaceuticals
that are associated with improved chances for recovery for
many patients. We as legislator still want that these innova-
tions become available for patients as quickly as possible.

These innovations show that the existing provisions re-
ach their limits and we need to further develop the exemp-
tion for orphan drugs. There’s always an exception to the
rule — and that’s how it should stay. But against the back-
ground of an increasing differentiation between innovati-
ve pharmaceuticals, the existing requirements regarding
the evidence base required both for the approval and the
G-BA process need to be reviewed. The European Union
adopted Regulation (EC) No 141/2000 as well as Regulati-
on No 726/2004 and established a reasonable framework
for the approval process. In order to gain a better unders-
tanding of the mode of action and benefit of orphan drugs
and for documentation purposes, registries shall thus play
a supplementary and increasingly important role during
early benefit assessment.

With this instrument, we can combine two goals: To con-



Number of benefit re-assessment from 2011-2017 by reasons

Revocation of the orphan drug status i i Due to new scientific knowledge

Orphan drug - Exceeding the
50 million € sales limit

Re-evaluation after expiry of the deadline

Source: BPI-MARIS 2018

Upon request of the pharmaceutical company

Figure 1: Orphan drugs play an important role during benefit re-assessment.

tinue ensuring rapid availability of innovative orphan
drugs for patients while providing long-term evidence for
their additional benefit. Within the scope of the GSAV, we
will substantiate these considerations at a legal level.

Status quo at a glance: Legal basis for benefit assessment

The starting point is Section 35a of the 5th German Social
Codebook (Sozialgesetzbuch V, SGB V). It states that the
G-BA must evaluate the benefit of all reimbursable phar-
maceuticals with new active ingredients. Benchmark of
this evaluation is the additional benefit as compared to the
appropriate comparative treatment (ACT). For the imple-
mentation, Section 35a in Paragraph 1 Sentence 9 refers to
an ordinance to be adopted by the Federal Ministry for
Health (BMG) (without approval of the federal states). With
regard to the requirements, the following points shall be
stipulated:
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JPrinciples for the determination of the appropriate
comparative treatment and the additional benefit, and
thus also in cases in which additional evidence is required
as well as the conditions under which studies of a specific
evidence level must be requested; the international stan-
dards of evidence-based medicine and health economy
provide the basis for this”

The corresponding Ordinance on the Benefit Assess-
ment of Pharmaceuticals (AM-NutzenV) defines the additi-
onal benefit as a therapeutic improvement that has to be
proven by means of product information and clinical stu-
dies. Section 5 Paragraph 2 Sentence 3 also provides us
with the instrument of choice for this purpose: ,Clinical
studies, in particular direct comparative studies with other
pharmaceuticals of this reference price group with
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patient-relevant endpoints, primarily mortality, morbidity,
and quality of life should be considered.”

The following Paragraph 3 stipulates the exemption that
has already been mentioned in the text of the regulation.
In the event that studies with highest evidence are not fea-
sible or cannot be reasonably requested, lower levels of
evidence shall be used. Section 5 Paragraph 6 of the AM-
NutzenV lists the levels of evidence. Moreover, in terms of
legal consistency European legislation, we have a similar
provision as provided by national law with Article 14 Para-
graph 8 of Regulation No 726/2004.”

Against the background of the existing general regulati-
on we can thus draw the following preliminary conclusion:
According to Section 35a of SGB V, randomised, controlled
studies (RCTs) are the gold standard of our approval sys-

Evidence on the basis of a systematic review of randomised controlled studies (possibly
including meta-analysis)

\Y Evidence based on reports/opinions of experts, consensus meetings and/or clinical experiences

of recognized authorities

Source: in line with Kleespies C; Kaise T; Sawicki PT; for the working group practical evidence-based medicine, St. Franziskus Hospital,
Cologne; leM - Institute for Evidence-Based Medicine (IQWiG), Cologne: Begriffe und Methode der evidenzbasierten Medizin - Ein

Figure 2: The randomised, controlled study is the gold standard during early benefit assessment. At the same time,
Section 35a includes exceptions for cases in which the highest evidence classes cannot be achieved.
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tem as well as for early benefit assessment. At the same
time, there are exceptions for cases in which the highest
evidence classes cannot be achieved. And it should be no-
ted that Section 5 Paragraph 5a AM-NutzenV also contains
specific legal provisions for European approvals.

It allows the G-BA to determine an additional benefit for
other patient groups or sub-indications, ,if the transfer of
evidence is admissible and well founded according to the
current state of scientific findings also with regard to bene-
fit assessment.”’

At this stage, | would like to provide a first interim evalu-
ation regarding existing provisions. From my point of view,
only modifications of the drug regulation might be nee-
ded. Any further need for change might be difficult to rea-
lise on the level of the SGB V and would be in contradiction
with the existing system. However, at the same time, |
would express the request: Whoever sees a need for fur-
ther modifications, should transparently specify and clearly
point out what is required. Politics is sometimes baffled in
light of far-reaching, but sometimes vaguely and not suffi-
ciently elaborated demands communicated to us.

Where do we stand when it comes to registries?
Looking at existing registry examples provides clarity, and |
would thus like to mention three areas.

1. Clinical cancer registries
Clinical cancer registries and the underlying provisions first
come into mind when we talk about additional evidence
from registries and real-world-data. In this context, the Fe-
deral Cancer Registry Data Act (BKRG) of 3 April 2013 and
the new Section 65c in SGB V should be mentioned. The
key phrases are:

1. ,For the improvement of the quality of oncological
care, the federal states will establish clinical cancer regis-

LECTURE VII 65

tries.” (Paragraph 1, Sentence 1).

In sentence 2, the tasks and parameters that need to be
fulfilled are specified - sub-divided into eight sub-items: In
which area data should be collected, evaluation and feed-
back of the results to care providers, matters of cooperati-
on, etc.

2, Clinical cancer registration will be performed on the
basis of the nationwide standardised data set [...]" (Para-
graph 1, Sentence 3). Moreover, the following crux should
be mentioned:

3. ,The necessary provisions for the establishment and
operation of clinical cancer registries according to Senten-
ce 2 including data protection provisions shall remain sub-
ject to national law.”

A Prognos study from 2017 shows how heterogeneous
the landscape of cancer registries is today. According to
the study, there are different procedural stages, each fede-
ral state has developed its own concept, and often only ba-
se data sets are available.” The study demonstrates that the
different stages can be attributed to various factors, such
as the further development of epidemiological to clinical
registries. The study states that:

,By 31 December 2017, the fulfilment level of eligibility
criteria of the individual federal states varies between the
clinical cancer registries. The clinical cancer registries of Ba-
den-Wuerttemberg, Berlin-Brandenburg, Hamburg, Rhine-
land-Palatinate, and Saarland for example had mostly fulfil-
led the eligibility criteria by the reference date, while the
remaining clinical cancer registries lagged partly far be-
hind in fulfilling the 43 eligibility criteria. According to the
fulfilment reports, for some clinical cancer registries less
than half of the eligibility criteria are considered fulfilled."

The status of cancer registries shows that despite the
fact that a lot has already been achieved, there is still a lot
of work to do for the responsible stakeholders. Moreover,
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there are several fundamental problems. From my point of
view, the network of stakeholders and at data level needs
to be improved. This means that we have to ensure com-
patibility of data and avoid double entries. In general, the-
re are two possibilities: We can optimise existing system or
we could establish a new acquisition system. However,
consolidation of the results is mandatory.
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2. Case study RABBIT - data collection in rheumatology:
With its logo of a quick moving rabbit, RABBIT is also (al-
most) an acronym for the full title of the registry: ,Rheuma-
toid arthritis: Observation of therapy with biologics.” The
project was established in 2001 by the German Rheuma-
tism Research Centre Berlin (DRFZ) in coordination with
the German Society of Rheumatology (Deutsche Gesell-

Number of fulfilled eligibility criteria of clinical cancer registries by federal state*
by 31 December 2017

B Number of fulfilled eligibility criteria 2017

= === 43 eligibility criteria

This information is based on: Fulfilment reports 2017; *without Lower Saxony; **joint CCR Berlin-Brandenburg; ***Average of
decentral CCR Chemnitz (27 fulfilled criteria), Dresden (28 fulfilled criteria), Leipzig (28 fulfilled criteria), Zwickau (27 fulfilled criteria)

Source: Prognos AG, 2019

Figure 3: By the end of 2017, only five federal states had established cancer registries that fulfilled almost all eligibility
criteria. Other federal states partly lagged far behind these specifications.
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schaft fir Rheumatologie), the Professional Association of
Rheumatologists (Berufsverband Deutscher Rheumatolo-
gen), and the Competence Network Rheumatology (Kom-
petenznetz Rheuma). The registry assesses disease and
therapy courses of more than 17,000 patients affected by
rheumatoid arthritis. On the medical side, some 400 rheu-
matologists act as attending physicians in Germany.

RABBIT investigates the long-term safety of biologic di-

sease modifying antirheumatic drugs (DMARD:). It is a me-
re observational study with a minimum period of 5 years.
The registry is financially supported by a joint grant from
all companies that provide biologics for therapy of rheu-
matoid arthritis. Both with its design and its realisation,
RABBIT stands for the possibility to generate evidence by
means of registries. It can therefore be used as an example
in various aspects for the changes intended with the GSAV
to increasingly generate evidence by other means.
3. Case study CRISP (Clinical Research platform into mole-
cular testing, treatment and outcome of non-Small cell
lung carcinoma Patients): Testing and treatment reality in
lung cancer:

The Oncology in Internal Medicine Working Group (AIO)
within the German Cancer Society is responsible for this
large study. CRISP is a large, open, and also non-interven-
tional, prospective registry study with 117 active participa-
ting centres. More than 8,000 patients with metastatic
non-small cell lung cancer were recruited and followed-up
to investigate the mode of action of these therapies and
their effect on the patients’ quality of life. Patients are follo-
wed up until their death or for a maximum of three years.

These three examples clearly show both chances and li-
mitations of the further use of registry dates within the
scope of the AMNOG processes. It is thus absolutely desira-
ble that especially in case of extremely expensive therapies
that often enter the market with only limited - often sing-
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le-arm data sets - the introduction of these products on
the market should be associated with a systematic data
collection in daily clinical practice. On the other hand, can-
cer registries demonstrate e. g. how difficult it is to genera-
te nationwide standardised data sets. But also the exem-
plary RABBIT registry has its starting point and focus in the
evaluation of the risk profile of biologics in rheumatology.
Statements on the comparative efficacy were also hardly
made on the basis of the RABBIT registry.

The stringent methodology of prospective randomised
data sets from clinical studies can hardly be reproduced
under treatment conditions. For this reason, the collection
of registry dates as specified by the GSAV to furnish com-
parative proof for an additional benefit requires further
methodological discussions about the adequacy and use
of such treatment data for comparative efficacy evaluati-
ons according to AMNOG.

New provisions in Section 35a SGB V - Content and goals
According to the new provisions in Section 35a Paragraph
3b, the G-BA can request post-market data collection for
certain pharmaceuticals for the assessment of a benefit.
These pharmaceuticals are specified in two sub-items,
whereas Point 2 comprises pharmaceuticals for rare disea-
ses.

In the paragraph, it is further stipulated:
,The Federal Joint Committee can limit the authorisation to
prescribe the pharmaceutical at the expense of the statut-
ory health insurance to those statutory health insurance
physicians or approved hospitals participating in the post-
market data collection.” There is a clear objective, but |
would like to point out that the regulation includes a ,can”
provision. For any further details — duration, type and scale,
evaluation and formats — the text in the Section refers to
the G-BA.
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Also new: The consultation obligation in Section 35a Pa-
ragraph 7 will be extended to include post-market data
collection. The G-BA must review the acquired data and
conduction of data collection on a regular basis, at least
annually. The review is performed in coordination with the
Federal Institute for Drugs and Medical Devices (BfArM,
Bundesinstitut fir Arzneimittel und Medizinprodukte) and
the Paul-Ehrlich-Institut. Target group of the provision are
the pharmaceutical companies who have to bear the advi-
sory costs incurred by the two institutions (Paragraph 7).

The justification includes further details. Thus, the act
does not include a general limitation to institutions or cen-
tres. Nor does the legislator impose any specifications for
the study design, such as randomisation. The type of data
collection required depends on the purpose and propor-
tionality. The European regulations to which Section 35a
Paragraph 3 b refers should also be mentioned.

In this context, | would like to mention Article 14 Para-
graph 7 and 8 of Regulation (EC) No 726/2004:°

»(7) Following consultation with the applicant, an

authorisation may be granted that is subject to certain

specific obligations and must be reviewed annually

by the Agency. The list of these obligations shall be made

publicly accessible.

,(8) In exceptional circumstances and following

consultation with the applicant, the marketing

authorisation may be granted subject to certain
conditions, in particular relating to the safety of the
medicinal product, notification to the competent
authorities of any incident relating to its use, and action to
be taken. The marketing authorisation may be granted for
objective and verifiable reasons only and must be based

on one of the grounds set out in Annex | to Directive

2001/83/EC. Continuation of the authorisation shall be

linked to the annual reassessment of these conditions.”
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With respect to the approval of pharmaceuticals for the
treatment of rare diseases, Regulation (EC) 141/2000 is also
relevant.” It specifies the obligations and conditions for the
approval of pharmaceuticals for the treatment of rare
diseases by the European Medicines Agency (EMA). Regu-
lation (EC) 507/2006 is even more specific with respect to
the implementation. | would like to point out in particular
Articles 3 to 5.° The key points include:

e Even in case of conditional approvals, the aim is a
positive benefit risk balance.’

e Conditional approvals shall be limited to those cases ,
in which only the clinical part of the application docu-
ments is less comprehensive than usual” (Paragraph 4).

e Theaimis to close supply gaps.

e Approvals shall be subject to conditions, such as
conduction of studies to furnish proof for a positive
benefit risk balance.

At EU level, a comprehensive legal system has already
been established to find the right balance between rapid
availability of pharmaceuticals and later submission of me-
dical evidence. One point of criticism of the GSAV is cer-
tainly that these existing regulations have somehow been
neglected in the past. This reminds me very much of the
discussion about orphan drugs when the then chairman of
the G-BA did not know the regulation and requirements to
grant an orphan drug status in the legislative process.

Criticism of the new provision
Patients in Germany have a good and rapid access to or-
phan drugs.'’ The challenge of the amendment is especial-
ly to further improve an already good status quo. The follo-
wing points of criticism were mentioned:

1. The expansion of the calculation basis of €50 million
that is defined as a sales limit for orphan drugs in Section
35a Paragraph 1, Sentence 12. So far, this sales limit relates
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to statutory healthcare, but in future it shall also comprise
inpatient treatment.

Moreover, manufacturers shall be required to provide in-
formation on the distribution of pharmaceuticals. Various
arguments were made against this.

I. One of the criticisms made is that this self-commit-
ment would compromise the established balance of inter-
ests.

Il. Companies cannot accomplish that, as they cannot
track the way of the pharmaceuticals and for which purpo-
se they are used.

lll. A sales limit would at least have to be adjusted to the
rate of inflation.

2. Another point relates to the obligations for data col-
lection and their subsequent acknowledgement by the G-
BA. This demonstrates that the G-BA only rarely attested an
additional benefit to an active ingredient in the past on the
basis of single-arm studies. Registry studies can comple-
ment randomised controlled studies and create additional
evidence, but whether they can replace them in future and
whether they will be accepted as an alternative means of
proof, must be viewed critically against the background of
previous experiences.

In current practice, however, the determination of an ad-
ditional benefit requires comparative evidence. In order to
furnish proof by means of registry studies this means quali-
ty-secured data collection prior to the scheduled market
entry as well as indication-specific registries.

3. For the evaluation of the benefit of pharmaceuticals
for the treatment of rare diseases, in case of conditional ap-
provals and under exceptional circumstances, the G-BA
shall be authorised under exceptional circumstances to re-
quest post-market data collection by the pharmaceutical
company according to Section 35 Paragraph 3b SGB V. If
the pharmaceutical company does not comply with this
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obligation or if a quantifiable additional benefit cannot be
determined, adequate markdowns of the reimbursement
amount can be agreed upon (Section 130b SGB V). Thus,
the question is what happens, if physicians or patients re-
fuse consent to data collection. Does a patient have to
seek treatment at a distant centre then in case of doubt?

4. One specialist question deals with the requirements
on the evidence for the annual review as specified in Secti-
on 35a Paragraph 3b Sentence 6. However, it must be po-
inted out that sufficient time should be provided for a valid
data collection and that availability of a sufficient number
of patients is required especially in rare diseases.

Thus, the general question in connection with these
aspects that refer to specific regulatory content is how fu-
ture data collection can be better coordinated at European
level and how the G-BA deals with these data. Post-market
data collection is already part of the European approval
process. Therefore the question is justified whether this
might lead to a duplication of structures. In this regard, re-
ference is also made to the current initiative of the Euro-
pean Network for Health Technology Assessment (EUnetH-
TA) for the establishment of methodological pillars for the
establishment of registries.''

Pricing"
Once the deadline for the conduction of post-market data
collection has expired and after a new decision has been
taken about the benefit assessment, the reimbursement
amount will be renegotiated (Section 130b Paragraph 3
Sentence 7 SGB V). If no quantification of an additional be-
nefit can be proven, low annual treatment costs shall be
determined that are below those of the previously agreed
reimbursement amount.

From my point of view, further legal restriction is required.
The draft law did not provide for a justification for cases in
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which no additional benefit can be determined despite data
collection. However, various scenarios would be possible in
which the manufacturer would not be responsible for that.
For example, if data are not documented appropriately by
physicians or in case of technical problems in the digital ma-
nagement of registries. Moreover, it should be taken into ac-
count that according to the mentioned draft by the EUnetH-
TA, manufacturers shall not be involved in the governance
of the registry which would certainly limit their influence.

One possible solution could be to limit the requirements
and grant the G-BA more freedom of manoeuvre. Instead
of an actual provision this would be the case with a direc-
tory provision. The wording of a new provision could be: ,If
[...] on the basis of the collected data, a quantification of
the additional benefit cannot be determined, a reimburse-
ment amount shall be determined that results to reasona-
bly reduced annual treatment costs as compared to the
previously agreed reimbursement amount.”

Pharmaceuticals for advanced therapies in the
Medicinal Products Act (AMG, Section 4 Paragraph 9)
Starting point is the decision of the G-BA. This can be illus-
trated with a schematic overview: In this context, the Fede-
ral Social Court pointed out that valuation of the physician
treatment share within the therapy is decisive."

In case of an ATMP (advanced therapy medicinal pro-
duct), the minimum requirements regarding the quality of
structure, process and outcomes must be determined. The-
se include in particular the qualification of care providers,
structural requirements as well as other quality assurance
requirements. The G-BA adopts the implementing provisi-
ons according to section 136 Paragraph 2 and 3 SGB V. It is
both desirable and reasonable to involve the Paul-Ehrlich-
Institut in these processes. During the final design of the
law, this aspect will certainly play a role.

LECTURE VII

What is the role of registries and real-world data?
Registries are already used according to Section 35 SGB V
in the context of prevalence, incidence, and course of
treatment. They already play an important role in rare di-
seases and long-term courses. But how can they also crea-
te additional evidence? And how can they possibly com-
plement RCTs?

Thinking about these questions, we should remember
that registries can work in two directions: They can sub-
stantiate evidence with regard to an additional benefit, but
they can also put positive findings into a different light.
This becomes clear when we take a look into the Deut-
sches Arzteblatt: ,Orale Antikoagulation: Wenn Studiener-
gebnisse und die reale Welt divergieren.” (Oral anticoagula-
tion: When study results and the real world diverge.)'* This
article is based on the data of three health insurances and
shows that direct oral anticoagulants (DOACs) show inferi-
or outcomes under routine conditions with respect to mor-
bidity and mortality as compared to common vitamin K
antagonists.

An obvious cause might be that the patients included in
the RCT are kept uniform especially to ensure that study
results remain comparable. In contrast, patients for whom
RWD were collected were older and generally sicker and
suffered from various pre-existing conditions. If real world
data like in this case demonstrate that fewer patients die or
suffer a stroke, we have to find an answer how to deal with
these facts.

Within the scope of legislation and practise we must find
detailed answers to these questions. However, there are
certain framework conditions:

e The registry should be organised by independent insti-
tutions.

e We need a binding funding of registries with participati-
on of the industry.
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Pharmaceuticals or ATMP
Classification as pharmaceu-
tical (outpatient or inpatient)
Dossier requirement
= Pharmaceutical nature
® Fasy administration

Classification as treatment

method

No dossier requirement

= More complex
administration

= Administration
associated with
medical intervention

—> Early benefit assessment
according to §35a SGB V

= Assessment according
to §1350r 137c SGB YV,
respectively

Figure 4: For the determination of whether a specific phar-
maceutical is an ATMP, the valuation of the medical treat-
ment share within the therapy is decisive.

e The collected data must be complete and suitable for
use in the system of benefit assessment.

It is foreseeable that further legal and systematic questions

will arise from these changes: Does the AM-NutzenV have

to be adapted? Do we need modifications of the G-BA's

Rule of Procedures? Does the underlying Methods Paper of

the IQWiG have to be adapted?

The good news is that medical progress will continue
relentlessly creating new chances for recovery for many
patients. But the challenge remains to find a way to make
it available to patients quickly and effectively without over-
burdening health care systems. For politics and self-gover-
ning bodies this means: The end of one reform is the start
of the next.
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SUMMARY

Generation of additional evidence:
Consensus-based rules are required

By Florian Staeck

f randomised clinical trials (RCT) are not available for

the early benefit assessment of pharmaceuticals or if

their validity shall be further evaluated, the question

of suitable methods for the creation of contextual

evidence arises and their role in the overall structure
of early benefit assessment.

On the occasion of the 9th meeting of the ,Interdiscipli-
nary Platform on Benefit Assessment” on 15/16 March
2019 in Fulda, the participants discussed which instru-
ments could be used to process data and made available
for the determination of a potential additional benefit be-
yond RCTs. One goal was to learn from procedures other
HTA authorities use to explore how they could be applied
in Germany in addition to the AMNOG context. During the
course of the meeting, it became apparent that this discus-
sion has only just begun in Germany.

Participants discussed one available tool for the evaluati-
on of confidence in effect estimates for study endpoints,
i.e. GRADE methodology (Grading of Recommendations,
Assessment, Development and Evaluation) which has al-
ready been conceptualised abroad for many years. The ul-
timate goal is to reflect the quality of evidence not only as
a bias risk of individual studies, but to take a closer look at
the precision and potential inconsistencies of the study re-
sults using a systematic approach. This approach employs
unambiguous criteria for the evaluation of the quality of
the available evidence, such as study design, bias risk, in-
consistencies or strength of the effects. GRADE might help
structuring the steps of evaluation thus creating the basis
for a transparent decision-making.

The participants emphasised that this involves an en-
hanced operationalisation of evidence-based medicine
and not a reduction of standards. Moreover, no new evalu-
ation domains had been added during the past 10 to 15
years in the GRADE approach - which has gradually lead to

an expert consensus as to which domains are crucial for
the evaluation of the quality of evidence.

During the discussion whether GRADE could be used ef-
ficiently for German evaluation procedures, various positi-
ons were presented. On the one hand, participants empha-
sised that the GRADE approach was keenly observed in
Germany and individual elements had already been adap-
ted. On the other hand, they pointed out that questions li-
ke distributive justice or equal access to new pharmaceuti-
cals or treatment methods were rarely or not at all addres-
sed in the German evaluation context. Insofar, the GRADE
approach could make a valuable methodological contribu-
tion.

Benefit risk analysis during approval

Not only during benefit assessment, but also during the
approval of pharmaceuticals or vaccines, evaluators face
certain insecurities in the assessment of evidence. A bene-
fit risk analysis shall be conducted, regardless of the fact
that the term ,evidence” is not even used in the Medicinal
Products Act (AMG). During the German approval process,
a full data set about a new product is of particular import-
ance. Authorities have an arsenal of regulatory measures
to react appropriately in the event of insufficient evidence
- e.g. by means of conditional approval subject to certain
predefined conditions. Participants noted that the regula-
tory body had the explicit possibility of enforcing subse-
quent data submission — a problem where the Federal
Joint Committee (G-BA) often failed in the past. They conti-
nued that although there was a clear preference for RCTs
during approval, also single arm studies or historic compa-
risons would be used in exceptional cases to provide fur-
ther evidence. As many products go through the approval
procedure, experts from the competent authorities have a
wide range of experience enabling them to make compari-
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sons regarding the evaluation of evidence.

Different opinions were expressed as to whether the
commitment of an assessor of the approval authority to a
product beyond its life cycle might lead to conflicts of inte-
rest. This may in particular occur if a new product is accom-
panied by an assessor from an early stage of development.
Other participants replied that decisions by approval aut-
horities were always taken in the group. Besides the co-
rapporteur, a peer review procedure was always perfor-
med as an additional security system so that conflicts of in-
terest in the approval process are largely avoided.

Participants discussed the actual challenges of dealing
with deviating evidence on the example of single arm stu-
dies. They explained that there was a broad scientific con-
sensus that the application of non-adjusted indirect com-
parisons — e.g. by considering individual study arms of vari-
ous studies — was not appropriate. But even by means of
adjustment with a view to the study population it would
never be possible to achieve the same effect as blinding in
RCTs. However, various constellations were possible in
which data from these types of studies couldn’t be totally
rejected in order to create contextual evidence, partici-
pants commented prudently. Nonetheless, the clinically re-
levant benefit in the context of early benefit assessment
depends on the circumstances of the individual case - e.g.
a high adverse event rate of the appropriate comparative
treatment (ACT) or suitability of these data in relation to
the ACT.

Based upon previous experience with early benefit as-
sessments, this type of studies has been submitted quite
often in connection with active ingredients against hepati-
tis C — and the G-BA disproportionately often derived an
additional benefit from the additional data. However, from
their perspective, such data sets were only rarely suitable
for the indication oncology. Even under the best possible
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circumstances, only an indication for an additional benefit
was derived from data sets of e.g. of single arm studies.
Participants reported that the extent was rated as not
quantifiable or too low.

Feasible instrument or waste of resources?

During the discussion, these results were reviewed and
scepticism prevailed as to whether — except for cases with
dramatic effects — investing money in these studies might
be ,programmed waste if resources” from the pharmaceu-
tical company’s perspective. On the other hand, equality of
observation might be achieved with single arm studies, as
endpoints were determined in the same way by different
studies. Or by means of high-quality prospective data col-
lection, evaluation of data could generally be improved.
However, it depended on the circumstances of the indivi-
dual case whether an overall evaluation of the additional
benefit of a certain product can be improved.

The current lack of reliability of expectations of many
stakeholders also shaped the discussion about the signifi-
cance of contextual evidence that was examined using the
examples of oncology and the treatment of type 2 diabe-
tes patients. In October 2018, a paradigm shift has been
initiated in diabetology with the new guidelines of the
American Diabetes Association (ADA) and European Asso-
ciation for the Study of Diabetes (EASD) for the treatment
of type 2 diabetes patients. Treatment no longer primarily
depends on the adjustment of the glucose metabolism,
e.g. based on the HbA1c level, but becomes more patient-
centred.

More than ever, treatment shall focus more on the pati-
ent’s cardiovascular situation and other clinical characteris-
tics. Consequently, the perspective shifted from an ,one si-

|ll

ze fits all” approach towards the consideration and treat-

ment of micro and macrovascular complications. Thus, the
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focus is placed on the reduction of the patient’s morbidity
and preservation of a high level of quality of life. Through
this change of emphasis, the focus is more on a holistic ap-
proach than in the past.

This also has an impact on the design of clinical studies.
Hence, the appeal was to place equal importance on all cri-
teria of the 5th German Social Codebook (Sozialgesetz-
buch V, SGB V), i.e. to not consider the patient’s mortality,
but also his morbidity and health-related quality of life.
This would have to be operationalised and evaluated ba-
sed on the endpoints. All too rarely, studies would address
the question as to whether the patient’s health-related
problems could in fact be solved. Accordingly, the problem
is that the increased effort for the consideration of e.g. reti-
nopathy or neuropathy is only worthwhile in studies, if it is
foreseeable how these can be handled during early benefit
assessment.

As a consequence of this paradigm shift, the focus shif-
ted from the individual disease to a risk intervention. For
this purpose, instruments used in diabetology have to be
more specific and sensitive. With a certain amount of scep-
ticism, participants referred to the widely varying starting
positions in diabetology and oncology. Although it was
possible to collect data about the patient’s morbidity and
quality of life, participants argued that this would further
increase complexity of studies.

Quality of life is increasingly often measured

Starting conditions in oncology are significantly different.
Thus, the proportion of studies in which the quality of life
was determined continuously increased from 60 in the
past to close to 80 percent recently. Moreover, molecular
diagnostics play a fundamental role in the creation of evi-
dence in the indication oncology. They reported that com-
panion diagnostics had a high significance in Germany.

SUMMARY

The promotion of the German Cancer Society in the de-
velopment of regional diagnostics centres together with
the respective referrer networks was very helpful.

In the majority of indications, it would be possible to use
RCTs. Particular challenges would arise if individual cancer
entities were biologically very heterogeneous making it so-
metimes difficult to clearly define the respective patient
collective. Similar to diabetology, a ,one size fits all* ap-
proach wouldn't be suitable here. That applied particularly,
if treatment standards and biomarkers change during the
course of the study. Against the background of these chal-
lenges, early benefit assessment of new pharmaceuticals
would continue to be associated with high levels of data
uncertainty.

On the example of the planned Act for Greater Safety in
the Pharmaceutical Supply System (GSAV), participants di-
scussed current topics of actual political design of data col-
lection to create additional evidence. The draft of March
2019 stipulated that the G-BA should have the option to
request post-market data collection or analyses for the
purpose of benefit assessment for orphan drugs. Accor-
ding to the draft law, the G-BA should review the acquired
data and conduction of data collection at least annually.

The proposed provision gave rise to a controversial di-
scussion among the participants. On the one hand, they
welcomed that the G-BA would have the possibility of re-
questing missing or insufficient evidence. On the other
hand, they criticised that the legislator de facto requested
non-interventional studies that weren't — at least up to
now - of use for stakeholders during additional benefit as-
sessment. So far, even after eight years of AMNOG it had
not even been possible e.g. to derive a quantifiable additi-
onal benefit from registry data.

They also criticised that the proposed provision in the
GSAV relating to potential deductions was an inconsistent
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element within the AMNOG system. So far, this type of
sanctions was only possible in distinct cases of non-com-
pliance. Participants were particularly sceptical about the
fact that the G-BA should already start assessing the results
one year after the beginning of data collection. This period
was much too short with respect to registry data.

Another argument was to see the legislator’s signal that
also other modes of evidence could be considered during
the AMNOG procedure. Thus, post-marketing data collecti-
on by pharmaceutical companies should be seen as a
chance instead of a threat. This was underlined by the re-
mark that collecting data in the German treatment context
during post-marketing data collection would constitute an
intrinsic added value.

High standards for data collection

During the AMNOG procedure, the G-BA would only be
obliged to consider subsequently collected data. By con-
trast, the manufacturer submitting the dossier would not
have the right to derive a positive additional benefit as-
sessment from the submitted data. Moreover, only small
patient populations would be used in practice. Against this
background, data could not be collected by means of in-
clusion models for patients which would still remain in-
complete. The participants concluded that the new proce-
dures of evidence creation shouldn't be implemented too
fast in order to continue developing the AMNOG system as
a learning system.

They also observed the first impulses emanating from
the European Network for Health Technology Assessment’s
(EunetHTA) activities with interest. Since 2004, it was the
aim of the EU partners to strengthen the cooperation on
the evaluation of health technologies. They reported that
in the past manufacturers showed only little interest to
start a conversation with EunetHTA scientists. However,
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this was gradually changing. This development was also
underlined by six further reports that are currently develo-
ped by the expert panel. The EunetHTA project was desig-
ned as a learning process offering the opportunity to fur-
ther develop the initiative from an academic project to a
kind of reference that might be used by national HTA aut-
horities. The aim was to provide member states with a
large pool of evidence data by means of a well-structured
procedure of data collection at the EunetHTA.
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