
1Galeone C, et al. BMJ Open 2021;11:e041259. doi:10.1136/bmjopen-2020-041259

Open access 

Key drivers of innovativeness appraisal 
for medicines: the Italian experience 
after the adoption of the new 
ranking system

Carlotta Galeone    ,1,2 Paolo Bruzzi,3 Claudio Jommi4

To cite: Galeone C, Bruzzi P, 
Jommi C.  Key drivers of 
innovativeness appraisal for 
medicines: the Italian experience 
after the adoption of the new 
ranking system. BMJ Open 
2021;11:e041259. doi:10.1136/
bmjopen-2020-041259

 ► Prepublication history for 
this paper is available online. 
To view these files, please visit 
the journal online (http:// dx. doi. 
org/ 10. 1136/ bmjopen- 2020- 
041259).

Received 03 June 2020
Revised 01 December 2020
Accepted 18 December 2020

1Bicocca Applied Statistics 
Center (B- ASC), Università degli 
Studi di Milano- Bicocca, Milano, 
Lombardia, Italy
2Biostatistics & Outcome 
Research, Statinfo, Renate, 
Lombardia, Italy
3Department of Clinical 
Epidemiology, IRCCS AOU San 
Martino, Genova, Liguria, Italy
4CERGAS (Centre for Research 
on Health and Social Care 
Management), SDA Bocconi 
School of Management, Bocconi 
University, Milano, Lombardia, 
Italy

Correspondence to
Dr Carlotta Galeone;  
 carlotta. galeone@ statinfo. org

Original research

© Author(s) (or their 
employer(s)) 2021. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objective In 2017, the Italian Medicines Agency (Agenzia 
Italiana del Farmaco, AIFA) introduced a standardised 
process to appraise innovativeness of medicines. 
Innovative medicines are provided speeder market access 
and dedicated funds. Innovativeness criteria are: unmet 
therapeutic need, added therapeutic value and quality of 
the evidence (Grading of Recommendations Assessment, 
Development and Evaluation method). We investigated 
the role played by these three criteria on the final decision 
aimed to understand how the new Italian innovativeness 
appraisal framework was implemented.
Design A desk research gathered AIFA’s appraisal reports 
on innovativeness and data analyses were conducted. No 
patients were directly involved in this study.
Setting and participants We scrutinised all 77 appraisal 
reports available on AIFA’s website (2017–2020).
Primary and secondary outcome measures The impact 
of the three domains on final decision was investigated 
through a series of univariate analyses.
Results Among 77 appraisal reports on innovativeness 
available, 49 (64%) and 28 (36%) were for oncology and 
non- oncology medicines, respectively. The appraisals 
were equally distributed among ‘fully innovative’ (36%), 
‘conditionally innovative’ (30%) and ‘not innovative’ (34%). 
Added therapeutic value was the most important driver 
on innovativeness decision, followed by quality of the 
evidence. Drugs for rare diseases and with paediatric/
mixed indications were appraised ‘innovative’ by a larger 
proportion, but no statistical significance was found.
Conclusions Despite some limitations, including the 
moderate number of appraisals, this paper provides an 
insight into the determinants of innovativeness appraisals 
for medicines in Italy and the accuracy of the appraisal 
process. This has important implications in terms of 
transparency and accountability in the prioritisation 
process applied to innovative medicines.

INTRODUCTION
Market access for pharmaceuticals in Italy 
is managed by the Italian Medicines Agency 
(Agenzia Italiana del Farmaco, AIFA). 
AIFA, different from most other European 
countries’ medicines agencies, has both 
regulatory competence and access compe-
tence.1 The latter includes the negotiation 

of reimbursement, ex- factory price and 
managed entry agreements, and the appraisal 
of innovativeness status, possibly required by 
the pharmaceutical companies at market 
launch or autonomously carried out by AIFA.2 
Innovativeness status has some advantages 
from an access perspective, including two 
dedicated funds (one for cancer medicines 
and the other for non- cancer medicines) and 
immediate access to regional markets.

The criteria to get innovativeness status, 
which can be attributed only to drugs indi-
cated for serious illnesses (life- threatening 
diseases; diseases producing frequent hospital-
isations or causing disabilities that can seriously 
compromise quality of life), are the unmet thera-
peutic need, the added therapeutic value and 
the quality of the evidence (Determina AIFA 
519/2017).3

The unmet therapeutic need is rated as:
 ► Maximum: there are no alternatives for 

that specific indication.
 ► Important: there are a few alternatives, 

but with no impact on clinically relevant 
endpoints.

 ► Moderate: there are alternatives with a 
limited and/or uncertain or unreliable 
impact on clinically relevant endpoints.

Strengths and limitations of this study

 ► This is an original, up- to- date analysis of the new 
National Drugs Agency appraisals framework for 
drug innovativeness in the Italian setting

 ► This study was based on a limited number of ap-
praisals, but we systematically considered all the 
available ones.

 ► The relatively small number of appraisals did not al-
low to analyse possible different patterns of associ-
ation between the three innovativeness criteria and 
the type of innovativeness (ie, fully or conditionally 
innovative).

http://bmjopen.bmj.com/
http://orcid.org/0000-0003-1934-5167
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 ► Poor: there are alternatives for the same indication 
with clinically proven reliable results.

 ► Absent: there are alternatives for the same indication 
with an important impact on the natural history of the 
disease.

The added therapeutic value that refers to clinical benefit 
can be rated as:

 ► Maximum: the new drug has proven larger efficacy 
than any possible existing alternatives. In this case, the 
treatment is able to either cure the illness or signifi-
cantly alter its natural history.

 ► Important: the new drug has a proven larger efficacy 
measured on clinically relevant endpoints, decreases 
the risk of invalidating or fatal complications, avoids 
highly dangerous clinical procedures or has more 
favourable risk/benefit ratio than any available alter-
natives. In a subset of patients, the treatment either 
modifies the natural history of the disease or is benefi-
cial in other clinically significant ways, for example, in 
terms of quality of life or disease- free intervals, when 
compared with available alternatives.

 ► Moderate: the new drug has a larger efficacy than 
any available alternatives, but it is only moderate or 
only proven in some subsets of patients, with limited 
impact on the quality of life.

 ► Poor: the new drug has either a limited improvement 
of efficacy or has been proven on endpoints which are 
not clinically relevant. Minor advantages, for example, 
more acceptable administration route.

 ► Absent: the new drug has no relevant benefit when 
compared with other available treatments.

Endpoint relevance has been specified for cancer medi-
cines, with overall survival (OS) being considered the 
gold standard, and the lack of OS data needed to justify. 
The document quotes that progression- free survival, 
disease- free survival, full response time or other surro-
gated endpoints (with already established clinical bene-
fits) may be taken into account, according to indication 
and settings. Toxicity is also considered to evaluate the 
treatment’s adequacy.

To appraise the quality of evidence, AIFA has chosen the 
Grading of Recommendations Assessment, Development 
and Evaluation (GRADE) method.4 According to this 
approach, the quality of clinical evidence can be graded 
as high, moderate, low or very low. The choice of GRADE 
methodology was aimed at improving the transparency 
and reproducibility of the appraisal process; this struc-
tured and flexible methodological tool provides a system-
atic approach in the assessment and is meant to minimise 
biases and improve consistency of the decisions.5

The innovativeness is appraised per indication, and the 
innovativeness status lasts 3 years. The appraisal model 
represents a common framework for all indications, even 
if safeguard clauses are provided for rare indications 
where the quality of the evidence is more likely to be 
lower.

The industry usually applies for innovativeness, even if 
AIFA can proceed to evaluate it regardless of the industry’s 

application. The innovativeness request is appraised by 
the AIFA’s Technical- Scientific Committee (CTS). CTS 
may decide for full innovativeness, conditional innova-
tiveness or non- innovativeness. Conditionally innovative 
medicines share with fully innovative medicines only the 
immediate access to regional markets. Conditional inno-
vativeness is granted when the evidence is not sufficiently 
mature to provide a full innovativeness status and lasts 18 
months.

Despite the growing interest in these new criteria and 
the relevant appraisal process,6 to our knowledge only 
preliminary descriptive analyses (based on less of 20 inno-
vativeness appraisals updated to 2018) were available,7–9 
and no clear and robust evidence emerged on the role 
played by the three criteria on the final decision, if these 
criteria have been consistently used over time and if other 
variables influence the innovativeness status.

Our analyses, based on available innovativeness 
appraisals updated to July 2020, aim to cover these infor-
mation gaps and, more in general, to understand how 
the new Italian innovativeness appraisal framework was 
implemented.

METHODS
The new decision rule adopted by AIFA (figure 1)10 
consists of granting innovativeness if both unmet need 
and added therapeutic value are graded ‘Maximum’ or 
‘Important’ and the quality of evidence is rated ‘High’ 
(green zone). Conversely, if the unmet need or the 
added therapeutic value is graded ‘Poor’ or ‘Absent’, 
or the quality of evidence is rated ‘Low’ or ‘Very Low’ 
innovativeness will not be granted (red zone). For rare 
indications, the innovative status may be granted even if 
the quality of evidence is graded ‘Low’, but the unmet 
need and the added therapeutic value are both at least 
‘Important’. To note, in the intermediate situations (grey 
zone) there is uncertainty about innovation status, and 
AIFA decides case by case.

Pharmaceutical companies are informed by AIFA on 
the intended final appraisal and can rebut on appraisals 
in 10 days. The final appraisal is published on the AIFA’s 
website, together with a short description of the ratio-
nale behind the decision taken ( www. aifa. gov. it). These 
appraisals are written in Italian only. An English version 
should be desirable to allow greater dissemination of 
information outside Italy.

Appraisal reports on innovativeness were downloaded 
from the AIFA’s website11 as of 31 July 2020: 77 appraisal 
reports were found, 49 and 28 for oncology and non- 
oncology medicines, respectively.

The following data were retrieved from the appraisal 
reports and inserted into an extraction template:

 ► Final appraisal (‘fully innovative’, ‘conditionally inno-
vative’ or ‘not innovative’).

 ► Rank attributed to the unmet need, the added thera-
peutic value and the quality of evidence.

www.aifa.gov.it
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 ► Variables that may have an influence on the final deci-
sion taken by the CTS, including:
 – The target disease: oncological (solid/haemato-

logical) disease or non- oncological disease (infec-
tious/autoimmune/other diseases).

 – Population: adult, paediatric, mixed.
 – Rare disease (according to Orphanet): yes or no.
 – Number of ‘Summaries of Findings’ (SoF) accord-

ing to the GRADE system that reported the key in-
formation concerning the magnitudes of relative 
and absolute effects of the interventions examined, 
the amount of available evidence and the certainty 
(or quality) of available evidence.12

 – Number of clinical studies considered.
 – Number of randomised clinical trials (RCT), sup-

porting the application for innovativeness.
 – Number of observational studies, supporting the 

application for innovativeness.
 ► Appraisal date.
We first calculated some descriptive statistics: frequen-

cies and percentages for categorical variables; mean and 

median values, SDs, quartiles and extreme values for 
continuous variables.

Afterwards, we scrutinised the role played by the above- 
mentioned variables on the innovativeness appraisal. 
Fully innovative and conditionally innovative appraisals 
were merged in a unique category denominated ‘inno-
vative’, given the limited number of appraisal reports. 
With reference to comparisons between groups (ie, inno-
vative vs non- innovative outcome), categorical data were 
analysed using a contingency table with the χ2 or Fisher’s 
exact test, as appropriate. Continuous data were analysed 
using a Student’s t- test, after checking for normal distribu-
tion (based on the Shapiro- Wilk statistic), or a Wilcoxon 
rank- sum test otherwise.

With reference to the primary aim of this study, that is, 
the role played by the three domains on innovativeness 
status (innovativeness vs not innovativeness), we decided 
a priori to compare groups by using the test for contin-
uous variables that has a higher power to detect possible 
differences in this set of preliminary analyses. In fact, the 
Fisher’s exact test has low power to detect associations, 

Figure 1 Criteria used to evaluate innovativeness adopted by the Italian Medicines Agency (adapted from Recchia, 2017).10 
*For rare disease there is the following exception: the fully innovative is attributed in the presence of at least important unmet 
therapeutic need and added therapeutic value in presence of at least low quality of clinical evidence. **The innovativeness 
appraisal has to be decided on a case- by- case basis. GRADE, Grading of Recommendations Assessment, Development and 
Evaluation.
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that is, the probability of obtaining false- negative conclu-
sions (type II error) is high.

Finally, we developed a recursive algorithm for inno-
vativeness using a determinist approach to scrutinise the 
role played by the three above- mentioned criteria (unmet 
need, therapeutic added value, quality of the evidence). 
This approach was merely data driven and the univariate 
analyses on the role played by the three domains on inno-
vative status were the starting point to create the decision 
tree.

Patient and public involvement
No patients were directly involved in this study.

RESULTS
Detailed information for each of the 77 available 
appraisals is reported in online supplemental table 1.

Figure 2 shows that appraisals were equally distributed 
among ‘fully innovative’ (36% of the total), ‘conditionally 
innovative’ (30%) and ‘not innovative’ (34%). Cancer 
medicines were more often appraised as fully innovative 
(39%) whereas other drugs show a higher proportion of 
non- innovative status (29% cancer drugs were appraised 
not innovative, compared with 43% non- cancer treat-
ments), but the difference was not significant (p=0.20).

The role played on innovativeness status by the appraisal 
year, rare disease, target disease, target population, 
number of SoF, overall number of studies and number of 
RCT and phase I/II studies is illustrated in table 1.

No significant association between innovativeness eval-
uation and the factors examined emerged when all types 
of disease were considered together. A similar proportion 
of appraisals was evaluated innovative with (66.1%) or 
without (66.7%) RCT evidence in support. Rare disease 
and paediatric/mixed indications were appraised innova-
tive by a larger proportion, although not statistically signif-
icant. Furthermore, rarity of disease and type of disease 
did not seem to be determinant for the innovativeness 

evaluation. In the non- oncological setting, rare disease 
status (p=0.02) and availability of one or more phase I/
II studies (p=0.02) were more frequently reported in the 
innovative indication group. Non- oncological forms have 
a higher number of RCTs supporting them compared 
with oncological ones (more than one RCT supporting 
36% of non- oncological ones compared with approxi-
mately 6% of oncological ones).

As a second step, we investigated the role of each of the 
three domains on appraisals. Table 2 shows the associa-
tion between unmet therapeutic need, added therapeutic 
need and quality of evidence and the final appraisal.

A significant difference between innovative and not 
innovative outcomes was found both for the added 
therapeutic value (p<0.01) and the quality of evidence 
domains (p=0.03). For innovative and non- innovative 
indications, the added therapeutic value had an average 
score of 2.5 (between ‘Moderate’ and ‘Important’) and 
3.8 (between ‘Poor’ and ‘Moderate’), respectively. The 
quality of evidence for innovative and non- innovative 
medicines had an average score of 2.1 (‘Moderate’) and 
2.5 (between ‘Low’ and ‘Moderate’), respectively. The 
average scores of unmet need for innovative and not 
innovative evaluations were not significantly different 
(p=0.09), being respectively equal to 2.3 and 2.7 (both 
between ‘Moderate’ and ‘Important’).

Taking into account the above- mentioned univariate 
findings, where added therapeutic value (p<0.01) and 
quality of evidence (p=0.03) were associated to innova-
tiveness status, a data- driven decision tree using a deter-
ministic approach was developed (online supplemental 
figure 1). The decision tree did not explicate all the 
appraisals’ final decision but accounted for 63 out of 77 
cases (82%). As for the other 14 appraisals, eight of them 
were either ‘conditionally innovative’ or ‘not innovative’ 
because they had ‘moderate’ added therapeutic value and 
a ‘low’ GRADE evaluation. The other six cases were given 
either a ‘full’ or a ‘conditioned’ innovativeness because 
they had a ‘moderate’ added therapeutic value along with 
a ‘high’ GRADE evaluation. When the final assessment 
was uncertain, it was not possible to discern factors deter-
mining the final appraisal, nor to find out the driver from 
the characteristics of the indication, such as the disease 
(oncological or non- oncological) or the rarity of the 
disease. Finally, we found that for ultrarare diseases (≤1 
patient per 100 000 people) very low quality of evidence 
was not an impediment to obtain innovativeness.

DISCUSSION
The present study analysed the new AIFA approach to 
appraise innovativeness for medicines. The appraisal 
process relies on three criteria: unmet therapeutic need, 
added therapeutic value and quality of clinical evidence 
assessed with GRADE method. Despite the growing 
interest in this new appraisal process, there is still no 
evidence on the role played by the three criteria on the 
final decision, if these criteria have been consistently 

Figure 2 Innovative appraisals by the Italian Medicines 
Agency (2017–2020).

https://dx.doi.org/10.1136/bmjopen-2020-041259
https://dx.doi.org/10.1136/bmjopen-2020-041259
https://dx.doi.org/10.1136/bmjopen-2020-041259
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used overtime and if other variables do influence the 
innovativeness status. We found that added therapeutic 
value was the most influential parameter, followed by 
quality of evidence, whereas unmet therapeutic need had 
a quite limited impact on the final appraisal. It seems 
that a high- unmet therapeutic need is perceived as a 
prerequisite of innovativeness that drives the decision to 
apply for innovativeness, instead of being the driver of 
the appraisal process. Notwithstanding in five cases the 
unmet need had a poor rating, since its evaluation is not 
straightforward.13 We investigated the potential role of 
other variables—namely the characteristics of the drugs 
and the evidence provided—that is, whether there is a 
systematic correlation between these variables and inno-
vativeness status. Some relationships were found: for 
example, a larger proportion of drugs for rare diseases 
were appraised innovative. However, the statistical signif-
icance of these relationships is not reached. We have also 
investigated the general accuracy of the appraisal process. 
Despite the high level of discretion left to the Scientific 
Committee in appraising the unmet need and the added 
therapeutic value, this process looked generally coherent.

Relying on a structured, transparent and replicable 
value framework to appraise new medicines is a much 
debated topic. Value frameworks for health technologies 
have been investigated by the literature14 and huge efforts 
have been made to define clinical value frameworks in 
specific therapeutic areas, such as cancer drugs.15 Despite 
there is a general consensus that unmet need and clinical 
value are important value domains, it is still a matter of 
debate whether a threshold for minimum clinical value 
(meaningful clinical benefit) should be set and used by 
regulatory authorities,16 as well as how other domains 
should be considered (eg, patient- reported outcomes 
and acceptability to patients) and how different domains 
could be aggregated to support operationally pricing 
based on value.17 18

Other European countries have relied on a formal 
appraisal of added therapeutic value. This is done, for 
example, in France and Germany where all new drugs 
and indications are appraised and added therapeutic 
value is ranked in five and six levels, respectively.1 Ranks 
are used for price/discount negotiations. In France, the 
absolute benefit is ranked too and used to take decisions 
on reimbursement (introduction in the positive list and 
copayment). There is evidence on the coherence between 
ranks attributed in the two countries to the same medi-
cine,19 consistency between these rankings and other way 
of measuring added value by Health Tecnhology Assess-
ment (HTA) organisations (eg, between the added thera-
peutic value rank in France and quality- adjusted life years 
gained in England20) and scientific societies21 and the role 
played by the added therapeutic value in price/discount 
negotiation.22 Italy is the only country in Europe where 
(1) innovativeness status is appraised on the grounds of a 
ranked unmet need, added therapeutic value and quality 
of the evidence, (2) innovative medicines are provided 
a speeder market access and dedicated funds, and (3) 
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added therapeutic value rank is not used in price nego-
tiation. As a consequence, our results, besides being the 
first one published on the Italian case, cannot be fully 
compared with that of our countries.

The study has some limitations. First, it is based on a 
quite small number of appraisals. This did not allow to 
analyse possible different patterns of association between 
the three innovativeness criteria and the type of innova-
tiveness (ie, fully or conditionally innovative). Only the 
availability of a larger number of innovativeness appraisals 
will allow to address this issue.

As already mentioned, innovativeness appraisals can 
be requested by the companies or spontaneously carried 
out by AIFA. The information on the applicant was not 

available and no stratified analysis could be performed, 
despite it would have been very interesting. We could 
analyse only the final appraisal published by AIFA, but we 
did not have any access to the applications submitted by 
the companies. This implies that the results of the present 
study cannot be considered a predictor of the response by 
AIFA to the applicant. However, our analysis was aimed at 
evaluation of the key drivers and the consistency of the 
AIFA decision- making process, rather than the compar-
ison of applications submitted by the companies and final 
decision of AIFA.

Despite the above- mentioned limitations, our analysis 
has some important implications. Companies are pushed 
to provide solutions with an added therapeutic value and 

Table 2 Role played by the three domains on innovativeness status (2017–2020)

All medicines Innovative‡ Not innovative P value*

Unmet therapeutic need

  n 77 51 26

  Maximum (scale=1) 10 (13.0%) 7 (70.0%) 3 (30.0%)

  Important (scale=2) 30 (39.0%) 22 (73.3%) 8 (26.7%)

  Moderate (scale=3) 32 (41.6%) 22 (68.7%) 10 (31.2%)

  Poor (scale=4) 5 (6.5%) 0 (0.0%) 5 (100.0%)

  Range 1–4 1–3 1–4

  Mean (SD) 2.4 (0.8) 2.3 (0.7) 2.7 (0.9) 0.09

  Median (IQR) 2 (2–3) 2 (2–3) 3 (2–3)

Added therapeutic value

  n 76† 51 25†

  Maximum (scale=1) 0 (0.0%) 0 (0.0%) 0 (0.0%)

  Important (scale=2) 25 (32.9%) 24 (96.0%) 1 (4.0%)

  Moderate (scale=3) 31 (40.8%) 27 (87.1%) 4 (12.9%)

  Poor (scale=4) 19 (25.0%) 0 (0.0%) 19 (100.0%)

  Very poor (scale=5) 1 (1.3%) 0 (0.0%) 1 (100.0%)

  Range 2–5 2–3 2–5

  Mean (SD) 2.9 (0.8) 2.5 (0.5) 3.8 (0.6) <0.01

  Median (IQR) 3 (2–4) 3 (2–3) 4 (4–4)

Quality of clinical evidence
(GRADE evaluation)

  n 77 51 26

  High (scale=1) 11 (14.3%) 10 (90.9%) 1 (9.1%)

  Moderate (scale=2) 42 (54.5%) 28 (66.7%) 14 (33.3%)

  Low (scale=3) 18 (23.4%) 11 (61.1%) 7 (38.9%)

  Very low (scale=4) 6 (7.8%) 2 (33.3%) 4 (66.7%)

  Range 1–4 1–4 1–4

  Mean (SD) 2.2 (0.8) 2.1 (0.8) 2.5 (0.8) 0.03

  Median (IQR) 2 (2–3) 2 (2–3) 2 (2–3)

*Comparisons between innovative and non- innovative outcomes were performed using a Student’s t- test, after checking for normal 
distribution (based on the Shapiro- Wilk statistic), or a Wilcoxon rank- sum test otherwise.
†For one rating (10—Nivolumab), the added therapeutic value was reported as ‘not assessable’.
‡Innovative status includes fully and conditionally innovative.
GRADE, Grading of Recommendations Assessment, Development and Evaluation.



8 Galeone C, et al. BMJ Open 2021;11:e041259. doi:10.1136/bmjopen-2020-041259

Open access 

a high quality of evidence, since the latter are the driver 
of innovativeness, which brings important advantages for 
market access. We are aware that investments by the phar-
maceutical companies are taken globally, but the more 
HTA agencies insist on clear and transparent criteria to 
appraise new medicines, the higher will be the impact 
on the management of pipelines by the pharmaceutical 
companies.

The new process implemented by AIFA is also consistent 
with the need to rely on a prespecified value framework 
enhancing transparency, accountability and, because of 
its intrinsic consistency, predictability of innovativeness 
appraisals.

Last but not least, prioritisation of access through inno-
vativeness is managed transparently, on the grounds of 
quite objective criteria and providing the whole stake-
holders with the rationale of decision taken.

CONCLUSION
To date, the new Italian innovativeness appraisal frame-
work looked generally coherent and can be considered an 
important step towards a more transparent and evidence- 
based management of access to medicines in Italy. In 
the future, the process could be further enhanced, for 
example, including in a more structured framework 
patient- reported outcome measures, which role is still 
debated, whereas at present the appraisal process mostly 
relies on clinical variables, and proving for an interaction 
between innovativeness (and its domains) appraisals and 
price negotiation.
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