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Abstract
Given the extensive development of new molecules over the last 10 years, regulatory authorities (RAs) have been intensively
working on evaluating how to identify and manage “innovative” drugs. The purpose of this article is to analyze whether RAs have
procedures capable of ensuring access to innovative drug therapies and to understand what criteria RAs around the world
(Europe, USA, Canada, Australia, and Japan) use to identify innovative drugs, comparing the different strategies and tools used to
prioritize the assessment of the most promising drugs. All the RAs under review consistently use two elements to speed up drug
access: (1) the handling (shortening) of approval times and the (2) management of the (limited) evidence available. No international
RA utilizes any state-of-the-art method to evaluate the innovativeness of medicinal products. Harmonizing a definition and the
criteria used to define pharmaceutical innovation would allow faster access to patients.
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Introduction

Some analysts believe that innovation is clearly declining,

while others assume that the increase of approved drugs, for

example, in selected therapeutic areas such as oncology and

rare diseases, indicates that development/discovery is still

satisfactory.1,2 Given the extensive development of new

molecules in the last 10 years, regulatory authorities (RAs)

around the globe have been intensively working on evaluating

how to identify and manage “innovative” drugs. The scientific

community is struggling to answer 2 key questions: does a

harmonized definition of innovative drug exist? And how can

the degree of innovation be measured for a medicinal

product?

These questions become of a paramount importance in light

of the skyrocketing price of new drugs, which places at risk the

economic sustainability of both publicly and privately funded

health services. Moreover, it is of the utmost importance to be

able to predict to what extent the real impact that innovative

drugs have on the patient’s benefit and quality of life.

However, one thing seems to be clear and accepted by all

parties involved: a faster regulatory assessment is needed for

this type of drugs in order to speed up patient access.

The purpose of this paper is to analyze whether RAs have

specific procedures able to ensure access to innovative drug

therapies and understand what criteria RAs around the world

(Europe, USA, Canada, Australia, and Japan) use to identify

innovative drugs, comparing different strategies and tools used

to prioritize the assessment of the most promising drugs.

Results

Three articles (of 6) were considered relevant for the evaluation

and were included in the analysis: Kesselheim et al,3 Lexchin

et al,4 and Ward et al.5

In 2013, Kesselheim et al published a systematic review

which identified the variety of methods used to measure inno-

vation in the pharmaceutical field and analyzed whether the use

of various definitions can lead to differing conclusions on the

degree of innovation of a drug.3 This systematic review iden-

tified 4 criteria used to define and measure innovation: (1) the

number of newly approved molecules, (2) the evaluation of the

therapeutic value, (3) the assessments of economic parameters

(e.g., market shares or cost-effectiveness analyses), and (4) the

number of patents. Kesselheim et al3 found that when the

parameter used to measure innovation is the number of new

chemical/molecular entities approved, the level of innovation

achieved is more optimistic, although overestimating the
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importance of some drugs. On the other hand, when assess-

ments of innovation were based on the therapeutic value, eco-

nomic parameters or new patents, they produce unclear or

negative results. Notably, in the studies analyzed, the assess-

ment of medicinal products based on the parameter of

therapeutic value resulted in a negative opinion on their inno-

vativeness. Two other studies (Lexchin et al4 and Ward et al5),

designed as observational studies, aimed at assessing the ther-

apeutic innovativeness of drugs approved in Canada and the

UK during the past 20 years. What is interesting to notice is that

these papers used different tools to assess the degree of innova-

tion of the approved medicinal products.

In particular, Lexchin et al4 evaluated therapeutic innova-

tion of approved drugs in Canada during the time-lapse 1997-

2012 using the Patented Medicine Prices Review Board

(PMPRB) and Prescrire International. The PMPRB is a federal

agency responsible for calculating the maximum introductory

price for all new patented medications introduced in the

Canadian market.4 Prescrire, on the other hand, is an indepen-

dent bulletin that assesses the therapeutic value of medicines

using a specific multistep process method.

Ward et al,5 instead, based their estimation of the innova-

tiveness of drugs approved in the UK between 2001 and 2012

using the published criteria proposed by Aronson et al6 and

Ferner et al.7 Such criteria define innovation using both health

and nonhealth elements, which incorporate both clinical use-

fulness and the process through which an innovation arises

(e.g., new target, novel mechanism of action).5

All the available evidence considered has been generated

from post hoc evaluations of innovativeness carried out when

a drug was already approved by a regulatory agency. Further-

more, none of the published literature mentions or suggests that

a single harmonized definition of “drug innovation” is cur-

rently available, or that anyone is working on such a project.

Hence, it is compelling to analyze how the RAs identify

innovativeness of a drug at such an early stage, in the period

before the approval, when the knowledge about the drug is,

inevitably, limited. To assess such inquiry, the publicly

available information on the websites of the 5 major inter-

national regulatory agencies—the EMA, FDA, HC, TGA,

and the PMDA—was analyzed. It is important to note that

no RA seems to have developed an official definition for

pharmaceutical innovation. However, every RA adopts

faster authorization pathways for the most promising drugs

with the objective to ensure prompter patient access to these

medicinal products.

All the RAs under review consistently use two elements to

speed up drug access: (1) the handling (shortening) of approval

times and the (2) management of the (limited) evidence avail-

able (Table 1).

All the agencies provide faster procedures, mostly consist-

ing of reducing dossier review time. It is interesting to note

that the Canadian Agency has a special system called

“Priority Review of Drug Submissions” that allows certain

dossiers to be evaluated before others waiting for assessment.

This “skip the line” method allows the RA to prioritize the

most promising drugs, without reducing the necessary time

for assessment. Conversely, the management of the evidence

available at the time of the submission of the dossier, which

often consist of an immature clinical data package, increases

the complexity of the decision assessment process. The RAs

deal with this issue by channeling promising drugs through

specific regulatory pathways or special authorizations (Table

1). Special authorizations (conditional approval—EMA;

accelerated approval—FDA; provisional approval—TGA;

notice of compliance with conditions—HC) are assigned to

drugs that show uncertainties regarding safety and efficacy

during their evaluation. These types of authorization are

Table 1. Times Used by the Main Regulatory Agencies for Drug Evaluation, Authorization, and Special Designation.

EMA FDA TGA HC PMDA

Approval time
management

Fast procedures Accelerated
assessment
(5 mo vs the
standard 7 mo)14

Priority review
(6 mo vs the
standard
10 mo)15

Priority review
(maximum
time 150 d)16

Priority review (evaluation
times are not accelerated but
the dossier “skips the line”
and is given priority)17

Priority review
(9 mo vs the
standard
12 mo)18

Investigation of
the available
evidence

Special
Designations

PRIME19 Breakthrough
therapy
designation,
Fast Trackb,15

– – Sakigake (6-mo
review)20

Special
Authorizations

Conditional
approvala,21

Accelerated
approval15

Provisional
approval 16

Notice of compliance with
conditions22

–

Approval under
exceptional
circumstancesa,14

a“Conditional approval” is a procedure that usually turns into a standard procedure once the company presents the necessary data to EMA during the post-
authorization phase; on the other hand, “Approval Under Exceptional Circumstances” is an authorization status that persists given the unfeasibility for the
company to present further data during the postauthorization phase, for example, rare diseases.
b“Breakthrough Therapy” is a designation established on preliminary clinical data; “Fast Track” is a designation that can be requested using only pre-clinical data.
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temporary and require the generation of new data in the post-

authorization phase to be converted into a full authorization.

The one exception to this rule comes from the EMA’s

“marketing authorization under exceptional circumstances”

whereby the company is not expected to produce further effi-

cacy and safety evidence after initial approval, because of the

impossibility to produce such data, for example, too few

patients affected by a rare disease.

Another key point is the criteria used by the various agen-

cies to designate drugs with the highest priority to access the

market. Table 2 shows the requirements necessary to access the

specific routes/authorizations that the various agencies use. In

order to be eligible for special designations and authorization

procedures, EMA, FDA, TGA, and HC demand that the drug

responds to the following conditions: an “unmet medical

need,” a severe illness, or a life-threatening disease. Another

criterion adopted by all the RAs considered for this study is the

significant improvement of a treatment compared to existing

therapies (a concept similar to added therapeutic value for

which additional comparative data must be submitted). This

principle seems to be used more for special designations rather

than specific authorization procedures. Furthermore, the oppor-

tunity to submit less reliable evidence (based, for example, on

surrogate endpoints or the use of biomarkers) is another factor

that all the agencies consider when assessing special designa-

tions and authorizations. Moreover, special designations/

authorizations give access to a regulatory pathway that entails

greater interaction between companies and regulatory agencies

during the development of the drug. Such an approach is mostly

used for peculiar pathologies. The special designations Prime,

Accelerated Approval, Breakthrough Therapy / Fast Track, and

Sakigake automatically entail greater interaction between the

two stakeholders; while Conditional Approval / Under Excep-

tional Circumstances, Provisional Approval, and Notice of

Compliance With Conditions give this opportunity if requested

by the company. It is important to remember that having a

special designation (Prime, Breakthrough Therapy / Fast Track,

Sakigake) generally represents the means of access for faster

authorization procedures.

Discussion

In general, this analysis shows that a globally accepted defini-

tion of “innovative drug” is currently missing. However, all

RAs provide faster assessment paths for new or more promis-

ing drugs and the concept of innovation is managed mostly

throughout the acceleration of the evaluation process, increas-

ing the risk of lowering the standard levels usually required at

the time of the marketing approvals. It is interesting to notice

that the criteria used to authorize these assessment paths are

essentially homogeneous and mainly concern the severity of

the disease, the absence of therapeutic alternatives, the thera-

peutic value of the drug in the current context. This unavoid-

ably leads to the argument as to why a universally accepted

definition of innovative drug is lacking. Furthermore, no com-

mon procedure has been established to evaluate over time, in

the postmarketing phase, the RAs’ efficiency in confirming the

potential innovation. As a matter of fact, a recent systematic

review showed that the quantity and quality of postapproval

clinical evidence varied substantially for novel drugs, initially

approved on the basis of limited evidence, and that few con-

trolled studies were published after approval confirming effi-

cacy.8 In order to overcome this shortcoming, all RAs should

collaborate to find a common definition and approach to assess

innovativeness of medicinal products, especially since pharma-

ceutical companies apply for approval of a product almost at

the same time in most countries. It is noteworthy to point out

that only FDA and HC have been considering the therapeutic

value of the drug for many years as an access criterion for

special designations/approvals. This concept was introduced

in Japan in 2014, in EMA—with Prime—in 2016 and in

Australia in 2017.

There has been extensive debate about the topic of innova-

tive drugs and what defines a pharmaceutical innovation.

Furthermore, all the analyses found in literature regarding this

Table 2. Requirements Necessary to Access Special Designations/Authorizations.

EMA FDA TGA HC PMDA

Conditional
approval/ under
exceptional

circumstances PRIME
Accelerated
approval

Breakthrough
therapy

designation/
Fast track

Provisional
approval

Notice of
compliance

with
conditions Sakigake

Unmet medical need, a severe illness, or a life-
threatening disease

P P P P P P –

Surrogate endpoints/biomarkers P P P P P P –
Significant improvement of treatment
compared to existing therapies

– P – P P P P

Interaction between companies and
regulatory agencies during the
development phase (early dialogue/
scientific advice)

Possible if
requested

Automatic Automatic Automatic Possible if
requested

Possible if
requested

Automatic
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topic are based on post hoc evaluations. It is of the outmost

importance, in order to ensure greater clinical and quality of

life benefits for the patients, to elucidate how these decisions

are made by the RAs.

The reality is that no international RA utilizes any state-of-

the-art method to evaluate the innovativeness of medicinal

products. As a matter of fact, the methods and criteria used

by the various RAs to assess whether a medicinal product

should be considered innovative or not can be considered ana-

logous as they are all based on added therapeutic value, eco-

nomic parameters and patents. This reflects a situation where

no relevant change has occurred in the evaluation of drug

innovativeness. So, the same question arises again: Why has

no one worked and collaborated on a common definition of

innovativeness? All the necessary tools are already on the table.

Within the context of European HTA bodies and payers,

Italy has recently adopted specific criteria to recognize and

reword innovation. Indeed, the Italian Medicines Agency

grants an “innovative status” to products based on the evalua-

tion of the unmet medical need, the added therapeutic value

compared to existing therapeutic options and the overall quality

of clinical evidence, assessed through the GRADE system.

Obtaining the innovative status implies substantial benefits for

manufacturers (i.e., dedicated funds and a facilitated market

entry). In France, all medicinal products that obtain a market-

ing authorization are subject to the assessment of the added

therapeutic value (Amélioration du service médical rendu or

ASMR), which is based on 4 criteria: (1) availability of com-

parators; (2) quality of the evidence; (3) added benefits versus

its comparator in terms of efficacy, safety, and quality of life;

(4) the unmet clinical need.9,10 Such criteria represent the basis

to identify innovation and have a direct influence on the price

of the drug (the potential price rises when the added therapeutic

value is higher). In addition, in the French system a fast-track

procedure to accelerate market entry of potentially innovative

products can sometimes be used, in which case the ASMR can

be assessed prior to the marketing authorization being granted.

Similarly, Germany, Belgium, and the Netherlands have

adopted predefined scales for the assessment of the therapeutic

added value.11 Because of the similarities in these systems,

evolving toward a common evaluation of the added therapeutic

value seems to be a reachable target at the HTA level.

In general, maintaining the spotlight on the accelerated path-

ways for innovative drugs and not focusing on creating a glob-

ally accepted definition for these medicinal products, is

reflecting negatively on the patient’s clinical outcomes.12,13 So

how can the RAs ensure that only truly innovative drugs will be

given access to priority review pathways / authorizations? These

negative judgments suggest that the criteria used by the various

RAs are not stringent enough to give access to the accelerated

pathways only to the legitimately innovative drugs.

Harmonizing the criteria used to define pharmaceutical

innovation would allow faster access of these products to spe-

cific regulatory pathways and special designations. Such an

approach would benefit all stakeholders involved in the

development of innovative drugs: pharmaceutical companies

would be aware of the requirements they need to meet in order

to obtain “innovative” status, regulators could more promptly

give access to the specific routes and authorizations, HTA

bodies and payers would have additional elements for their own

evaluations, and most importantly the patients would be

ensured more rapid access to the necessary drugs.

Methods

The websites of the major international regulatory agencies

were consulted looking for any public document or position

paper dedicated to the issue of innovation. The RAs considered

for this study were the European Medicines Agency (EMA),

The American Food and Drug Administration (FDA), Health

Canada (HC), the Australian Therapeutic Goods Administra-

tion (TGA), and the Japanese Pharmaceuticals and Medical

Devices Agency (PMDA).

A literature search of publicly available data was performed

using the bibliographical library PubMed of the last ten years

(2008-2017). The search terms used were innovativeness, inno-

vation, innovative, and drug, as free text.

Study Highlights

Given the extensive development of new molecules over the

last 10 years, regulatory authorities (RAs) around the globe

have been intensively working on evaluating how to identify

and manage “innovative” drugs. The purpose of this paper is to

analyze whether RAs have procedures capable to ensure access

to innovative drug therapies and understand what criteria RAs

around the world (Europe, USA, Canada, Australia, and Japan)

use to identify innovative drugs. Harmonizing the criteria used

to define pharmaceutical innovation would allow faster access

of these products to specific regulatory pathways and special

designations. Such an approach would benefit all stakeholders

involved in the development of innovative drugs: pharmaceu-

tical companies would be aware of the requirements they need

to meet in order to obtain “innovative” status, regulators could

more promptly give access to the specific routes and authoriza-

tions, HTA bodies and payers would have additional elements

for their own evaluations, and the patients would be ensured

more rapid access to the necessary drugs.
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