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Abstract
Background  Innovative medicines are provided with dedicated funds and immediate market access in Italy. Innovativeness 
evaluation considers unmet need, added therapeutic value, and quality of the evidence.
Objective  We aimed to evaluate the internal consistency and drivers of the innovativeness appraisal process.
Methods  Appraisal reports on innovativeness refer to 1997–2021. We used both a descriptive approach and probabilistic 
multivariate analysis, using logistic regression models to compute odds ratios and 95% confidence intervals. The depend-
ent variable is innovativeness status (innovative vs. non-innovative; full innovativeness vs. conditional innovativeness). 
Explanatory variables, besides the three above-mentioned domains, are the year of evaluation, drug type, target disease and 
population, and the number and type of available studies.
Results  Among the 141 medicines scrutinized, 31.9%, 29.8%, and 38.3% were evaluated as fully innovative, conditionally 
innovative, and non-innovative, respectively. Added therapeutic value and the quality of the evidence were associated with 
the odds of receiving innovative status, and full compared with conditional innovativeness; unmet need was not a predictive 
variable. Other factors played a minor role: medicines for both solid tumours and rare diseases are more likely to be judged 
innovative; conditional innovativeness is more probable for medicines for rare diseases.
Conclusions  Innovativeness status is driven by the added therapeutic value and quality of evidence. The appraisal process is 
internally consistent and predictable. This provides industry with a clear indication of what is needed to ensure that access 
to their medicines is prioritized.

Key Points for Decision Makers 

Criteria to appraise innovativeness (unmet need, added 
therapeutic value, and quality of the evidence) were 
introduced in Italy in 2017. Innovative status provides 
the relevant medicine/indication for some advantages, 
including a dedicated fund and immediate access to 
regional markets.

Our findings show that an innovativeness appraisal is 
driven by the added therapeutic value and quality of the 
evidence and that the appraisal process is highly trans-
parent, internally consistent, and predictable.

A transparent and predictable appraisal process is very 
important for all stakeholders. In particular, it provides 
the industry with a clear message that an important 
added therapeutic value and high quality of evidence are 
needed to prioritize market access for their products.
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1  Introduction

In Italy, patient access to new medicines is managed by the 
national Italian Medicines Agency (AIFA) [1] and the 21 
individual regional governments. The AIFA evaluates the 
application for innovativeness status and negotiates with 
pharmaceutical companies regarding reimbursement, ex-fac-
tory price, hidden discounts on prices, and possible Managed 
Entry Agreements (MEAs). Price and reimbursement (P&R) 
are simultaneously negotiated by both the company hold-
ing the marketing authorization of the new indication and 
the AIFA. Negotiation is based on a multicriteria approach, 
including the unmet need, added therapeutic value, cost of 
comparators, dimension of the target population, cost effec-
tiveness, and the drug and health care budget impact [1]. The 
AIFA is supported by two committees: the Technical Sci-
entific Committee (CTS) and the Price and Reimbursement 
Committee (CPR). The former provides scientific support to 
P&R negotiation, e.g. if the CTS states that the new product 
is not providing an added therapeutic value, the CPR cannot 
allow the new products for a premium price. The latter nego-
tiates the P&R with the marketing authorization holder, inte-
grating the scientific evaluation with economic arguments. 
The P&R Request Form is published on the AIFA’s website 
[2]. The regions are accountable for health care spending 
and as such, enact diverse pharmaceutical policies, includ-
ing cost sharing, formularies, procurement, and actions on 
prescribing behaviour [3].

Pharmaceutical policy has been strongly influenced by 
a cost-containment imperative. Spending on medicines is 
capped: one ceiling is set for drugs used in the retail phar-
macy market and another for medicines procured by health 
authorities. This cost-containment approach has had an 
important impact on prices [4], time to access [5], and dif-
ferences across regions in drug availability [6]. Notwith-
standing, most drugs are available and covered by the Ital-
ian National Health Service, and the formal time to market 
access in Italy is shorter than in many other European coun-
tries [7].

Different actions have been implemented to accelerate 
access to treatments. Companies may apply for a speedier 
negotiation process (maximum 100 days) for orphan medi-
cines and drugs used in hospital settings, but in return they 
must wait for the completion of P&R negotiation to obtain 
marketing authorization in Italy. Outcome-based MEAs 
were found to have a positive impact on the penetration rates 
of cancer medicines [8].

The most recent policy relates to innovative medi-
cines: should a new medicine/indication be recognized as 
innovative, it is reimbursed through a dedicated fund and 
is granted immediate access to regional markets. A dedi-
cated fund makes sure that the relevant resources are not 

diverted from innovative medicines to other expense items. 
In 2017, two separate funds were approved for cancer and 
all other medicines [9]. These two funds were merged in a 
single fund in 2022, to optimize the use of these dedicated 
resources: the two funds were not communicating vessels 
and the possible overspending on one of the two could be 
not compensated by possible underspending on the other. 
Pharmaceutical companies may apply for innovative status 
for indications approved by the European Medicines Agency 
(EMA). In principle, innovativeness status can be appraised 
by the AIFA without a company’s application, but this has 
never happened. The applications are appraised by AIFA’s 
CTS, which can decide for full innovativeness or conditional 
innovativeness status. The former lasts 3 years and provides 
for all the above-mentioned advantages (dedicated funds and 
immediate access to regional markets); conditional innova-
tiveness lasts 18 months and can subsequently be converted 
into full innovativeness on the grounds of postmarketing 
data, but confers only the advantage of speedier access to 
the regional markets. Innovativeness status can be requested 
only for medicines indicated for serious diseases, i.e., life-
threatening diseases, diseases requiring frequent hospitaliza-
tion, or diseases that provoke disabilities that can seriously 
compromise quality of life.

In general, the concept of innovativeness is not straight-
forward. According to the EMA, an innovative medicine is 
“a medicine that contains an active substance or combination 
of active substances that has not been authorised before” 
[10]. A systematic review of the literature regarding dimen-
sions included in the definitions of innovative medicines 
suggested that the novelty of an active substance is only the 
third most quoted domain and is not rewarded by Health 
Technology Assessment (HTA) bodies, whereas the thera-
peutic benefit provided by a new product and the absence of 
therapeutic alternatives are the most frequently cited attrib-
utes of an innovative medicine [11].

In Italy, the criteria introduced in 2017 to appraise inno-
vativeness are in alignment with those most often cited in the 
literature, including unmet need, added therapeutic value, 
and quality of the evidence provided [12, 13]. Unmet need 
and added therapeutic value are ranked using a five-level 
scale (maximum, important, moderate, poor and absent) 
[14]. The quality of the evidence is ranked through a four-
level scale (high, moderate, low, very low), known as the 
Grading of Recommendations, Assessment, Development, 
and Evaluation (GRADE) method [15]. Innovativeness sta-
tus can be attributed to medicines/indications showing a 
maximum or important unmet need, added therapeutic value, 
and high quality of evidence, whereas innovativeness status 
cannot be awarded in the case of a poor/absent unmet need 
and added therapeutic value and low or very low quality of 
evidence. The only exception is represented by drugs for rare 
diseases, where innovativeness can be attributed even in the 
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case of low quality of evidence, provided that a maximum 
or important unmet need and added therapeutic value are 
awarded [12].

Added therapeutic value should be demonstrated by vali-
dated clinical endpoints. Other advantages, such as higher 
patient convenience (e.g., due to a more manageable route 
of administration), are not considered and would result in 
scarce added therapeutic value for the relevant indication. 
Overall survival is quoted as the gold standard for cancer 
medicines; the use of surrogate endpoints should be justified.

Appraisal documents on innovativeness by the CTS do 
not have a direct impact on P&R negotiation. Notwithstand-
ing, they are published on the AIFA website [16] once the 
P&R negotiation process is finalized. These documents illus-
trate the score assigned to the three criteria, the evidence 
considered, the rationale behind this score, and the final 
decision (full innovativeness vs. conditional innovativeness 
vs. no innovativeness) made by the CTS. The innovativeness 
appraisal is the most transparent evaluation conducted by the 
AIFA, whereas documents supporting the P&R negotiation 
are very rarely available in the public domain: only four 
‘Report Tecnico-Scientifici’ (Technical Scientific Reports) 
have been published to date, and they all refer to advanced 
therapy medicinal products [17].

The availability of innovativeness documents may allow 
for analysing the determinants of innovativeness, i.e., which 
of the three criteria is the most important driver and whether 
variables other than the three above-mentioned criteria have 
influenced the appraisal process.

Our research aimed at investigating, on a large number of 
appraisal documents and using for the first time probabilistic 
multivariate analysis, the internal consistency and drivers of 
the innovativeness appraisal process.

2 � Methods

AIFA’s appraisal reports on innovativeness were retrieved 
from the relevant website [16]. We extracted the informa-
tion for data analyses, as described elsewhere [12]. In brief, 
appraisal reports on innovativeness were downloaded from 
the AIFA website on 31 March 2022, for a total of 141 
unique appraisal indication-specific reports. As mentioned, 
the innovativeness status is appraised per indication.

Descriptive analyses were conducted in order to inves-
tigate the impact of the three domains on the final deci-
sion regarding drug innovativeness. Categorical data were 
summarized as numbers (n) and percentages (%), and con-
tinuous variables were summarized as mean and median 
values, standard deviations (SD), and interquartile ranges. 
The association between categorical variables was assessed 
using the Chi-square or Fisher’s exact tests, when appropri-
ate, while continuous variables were analysed using one-way 

analysis of variance or the corresponding non-parametric 
Kruskal–Wallis test. Associations were also quantified by 
computing multivariate odds ratios (ORs) of innovative-
ness (vs. non-innovativeness) and full innovativeness (vs. 
conditional innovativeness), with the corresponding 95% 
confidence intervals (CIs), through multiple logistic regres-
sion models, including variables for period of evaluation 
(2017–2018, 2019, or 2020–2021), type of drug (orphan vs. 
non-orphan drug), disease involved (rare vs. non-rare [18]; 
solid tumour vs. haematologic tumour vs. non-oncologi-
cal condition), patient population (adults vs. paediatric or 
mixed), number of available studies (1 vs. >1), and in turn, 
the three domains of unmet need, added therapeutic value, 
and quality of clinical evidence (GRADE evaluation). The 
orphan designation of the medicine and disease rarity were 
included since they are explicitly mentioned as cases where 
a high rank for the quality of the evidence is very unlikely 
[12]. Due to the relatively small sample, multinomial logistic 
regression was not performed. A two-sided p-value <0.05 
was considered statistically significant. Data analyses were 
conducted using SAS version 9.4 statistical software (SAS 
Institute, Inc., Cary, NC, USA).

3 � Results

Overall, of 141 published drug reports, 45 (31.9%) were 
evaluated as fully innovative, 42 (29.8%) as conditionally 
innovative, and 54 (38.3%) as not innovative (Fig. 1).

Table 1 reports the frequency distribution of selected 
variables according to the final decision on drug innovative-
ness. The period of drug evaluations ranged between 2017 
and 2021, with the largest number of evaluations conducted 
during 2019 (n = 37, 26.2%). Slightly more than half of the 
indications examined were related to rare diseases (51.8%); 
approximately 56% targeted oncological diseases (35.5% for 
solid tumours plus 20.6% for haematologic cancers). The tar-
get population of the drugs was solely adults in 109 reports 
(77.3%). Most drug reports were based on efficacy evidence 
from a single study (79.4%). With reference to comparisons 
between subgroups defined according to the final decision 
on drug innovativeness, medicines/indications evaluated as 
conditionally innovative were more frequently focused on 
drugs for rare diseases (71.4%) than those evaluated as fully 
innovative (53.5%) and not innovative (35.2%; p = 0.002). 
Medicines/indications evaluated as fully innovative were 
more frequently observed for a paediatric or mixed paedi-
atric/adult population (37.8%) than those evaluated as con-
ditionally innovative (19.0%) and not innovative (13.0%; 
p = 0.01).

Table 2 shows the distribution of evaluations for each of 
the three domains according to the final decision on drug 
innovativeness. Overall, as regard to unmet need, 9.9% of 
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drug appraisal documents reported an evaluation of maxi-
mum need and 36.9% important need, whereas only 3.6% 
were assessed as little need and none as no need. With ref-
erence to the added therapeutic value, 0.7% of drugs were 
evaluated as maximum and 29.6% as important added 
value. In most instances, the unmet need (49.6%) and added 
therapeutic value (41.5%) were evaluated as moderate. The 
quality of clinical evidence using the GRADE scale was 
high in 14.2% of drug reports, moderate in 51.1%, low in 
26.2%, and very low in 8.5% of drug reports. An association 
emerged between the evaluations for each domain and the 
final decision on drug innovativeness, with higher assess-
ments of unmet need (p = 0.03), added therapeutic value 
(p < 0.001), and quality of evidence (GRADE; p = 0.03) in 
the subgroups of drug reports evaluated as fully or condi-
tionally innovative.

Table 3 reports on multivariate results for the association 
between various factors, including the evaluations reported 
for each domain and the final decision on innovativeness, 
as well as full innovativeness (as compared with condi-
tional innovativeness). Factors associated with evaluation 
as an innovative drug were rare disease (OR 5.41, 95% CI 
1.81–16.16, for rare compared with non-rare disease) and 
type of disease (OR 3.54, 95% CI 1.24–10.12, for solid 
tumours compared with the reference non-oncologic dis-
ease). On the other hand, an inverse association emerged 
between rare disease designation and an evaluation of fully 
innovative versus conditionally innovative drugs (OR 0.22, 

95% CI 0.05–0.90). In a separate analysis, we calculated the 
multivariate ORs for orphan drug designation versus non-
orphan drug (by excluding the rare disease designation in the 
multivariate model, due to multicollinearity between these 
two covariates). We found that orphan drug designation was 
not associated with drug innovativeness (OR 1.72, 95% CI 
0.68–4.30) or with an evaluation of fully innovative drug 
(OR 1.44, 95% CI 0.50–4.12).

A higher level evaluation in the added therapeutic value 
domain (OR 205.3, 95% CI 20.4–∞, for a continuous 
improvement of 1 level of evaluation) and in the GRADE 
evaluation domain (OR 3.00, 95% CI 1.63–5.53, for a 
continuous improvement of 1 level of evaluation) were 
also associated with the odds of receiving a final assess-
ment of innovative drug. The domains of added therapeutic 
value (OR = ∞) and GRADE evaluation (OR 2.85, 95% 
CI 1.23–6.58) were associated with the final assessment of 
fully innovative drug, whereas the unmet need domain was 
not (OR 1.06, 95% CI 0.49–2.28). When we performed the 
analyses without adjusting for the number of studies, which 
could present some overlap with the GRADE evaluation 
domain, results were materially unchanged (i.e., the OR of 
innovative vs. non-innovative status for ‘quality of clinical 
evidence’ varied from 3.00 in the original analysis to 2.98 
in the new analysis; the OR of fully innovative vs. condi-
tionally innovative status for ‘quality of clinical evidence’ 
varied from 2.85 in the original analysis to 2.83 in the new 
analysis).

Fig. 1   Innovativeness appraisals 
(n = 141)
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4 � Discussion

To the best of our knowledge, our study is the most updated 
analysis on AIFA innovativeness status appraisals (based 
on 141 documents), quantitatively addressing the role of 
various covariates on the final decision of whether a drug 
is deemed innovative. For the first time, this analysis has 
introduced a multivariate probabilistic approach.

Our main findings are that the added therapeutic value 
and the quality of the evidence (GRADE evaluation) are 
the main determinants of both innovativeness status and full 

innovativeness versus conditional innovativeness. The unmet 
need is significantly higher for medicines that receive inno-
vative status, but this does not seem to contribute to a posi-
tive evaluation of innovativeness. Other possible explanatory 
variables play a very limited role in influencing the appraisal 
process: solid tumours and rare disease designation are 
positively associated with a higher probability of receiving 
innovativeness status, while only rare disease designation 
had an (inverse) impact on obtaining full versus conditional 
innovativeness. In fact, a rare indication is more likely to 
receive innovativeness status, but conditional innovativeness 

Table 1   Frequency distribution 
of specific variables according 
to the final decision on drug 
innovativeness

Data are expressed as n (%) unless otherwise specified
GRADE Grading of Recommendations, Assessment, Development, and Evaluation, RCTs randomized con-
trolled trials, SD standard deviation, SoF summary of findings
a In two cases, the drug report was focused on an agnostic drug
b According to the European Medicines Agency

All drug reports
[n = 141]

Fully innovative
[n = 45]

Condition-
ally innova-
tive
[n = 42]

Not innovative
[n = 54]

p-value

Period of assessment
 2017 27 (19.2) 7 (15.6) 10 (23.8) 10 (18.5)

0.48
 2018 26 (18.4) 9 (20.0) 8 (19.0) 9 (16.7)
 2019 37 (26.2) 11 (24.4) 7 (16.7) 19 (35.2)
 2020 35 (24.8) 11 (24.4) 14 (33.3) 10 (18.5)
 2021 16 (11.4) 7 (15.6) 3 (7.1) 6 (11.1)

Rare diseasea

 No 67 (48.2) 20 (46.5) 12 (28.6) 35 (64.8)
0.002

 Yes 72 (51.8) 23 (53.5) 30 (71.4) 19 (35.2)
Orphan drug designationb

 No 84 (59.6) 23 (51.1) 24 (57.1) 37 (68.5)
0.20

 Yes 57 (40.4) 22 (48.9) 18 (42.9) 17 (31.5)
Type of disease
 Solid tumour 50 (35.5) 18 (40.0) 15 (35.7) 17 (31.5)

0.69 Haematologic tumour 29 (20.6) 7 (15.6) 11 (26.2) 11 (20.4)
 Non-oncologic disease 62 (44.0) 20 (44.4) 16 (38.1) 26 (48.1)

Target population
 Adults only 109 (77.3) 28 (62.2) 34 (81.0) 47 (87.0)

0.01
 Paediatric or mixed 32 (22.7) 17 (37.8) 8 (19.0) 7 (13.0)
 No. of GRADE tables, 

SoF [mean (SD)]
3.5 (2.4) 3.1 (1.6) 3.8 (2.8) 3.6 (2.7) 0.72

Total no. of studies in support
 1 112 (79.4) 37 (82.2) 33 (78.6) 42 (77.8)

0.85
 > 1 29 (20.6) 8 (17.8) 9 (21.4) 12 (22.2)

No. of RCTs in support
 0 25 (17.7) 8 (17.8) 7 (16.7) 10 (18.5)

0.63 1 95 (67.4) 31 (68.9) 31 (73.8) 33 (61.1)
 > 1 21 (14.9) 6 (13.3) 4 (9.5) 11 (20.4)

No. of phase I/II clinical studies in support
 0 110 (78.0) 35 (77.8) 32 (76.2) 43 (79.6)

0.92
 ≥ 1 31 (22.0) 10 (22.2) 10 (23.8) 11 (20.4)
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is significantly more likely than full innovativeness. This 
was independent of the quality of clinical evidence that was 
adjusted for in the multivariable model. It is possible that 
data are still too sparse to model this issue or that residual 
confounding played a role. The issue therefore remains open 
to discussion.

Two papers have recently been published on this topic 
[13, 14]. Findings in these papers, in alignment with ours, 
showed that added therapeutic value is the most influen-
tial parameter, followed by GRADE evaluation, and that 
variables other than the criteria used for these appraisals 
do not influence decisions taken by AIFA’s CTS. In these 
two papers, the key drivers of drug innovativeness appraisal 
were scrutinized using a deterministic [13] and probabil-
istic  [14] approach. The deterministic decision tree had 
several methodological limitations, since the model did not 
fit all the decisions taken. The probabilistic analysis was 
able to rely on a greater number of appraisal documents. 
However, the authors did not estimate ORs, and the set of 

potential explanatory variables other than the three criteria 
was limited (i.e., oncological or orphan drug). We overcome 
these limitations by performing a multivariate analysis. We 
simultaneously took into account a number of covariates 
potentially associated with AIFA decisions, such as period 
of assessment, rare disease designation (or alternatively 
orphan drug designation), type of disease (solid tumour, 
haematologic tumour, or non-oncological disease), target 
population, total number of studies in support, and domain 
of innovativeness. We quantitatively estimated the odds 
of receiving an evaluation of innovativeness versus non-
innovativeness and full innovativeness versus conditional 
innovativeness, according to the above-mentioned factors 
considered together.

In other countries, unmet need, added therapeutic value, 
and quality of the evidence are used to make decisions on 
P&R. However, evaluation of the innovativeness status with 
an impact on access is lacking, unlike Italy’s policy of a 
dedicated fund and immediate access at the local level for 

Table 2   Frequency distribution 
of evaluations for each of 
the three domains according 
to the final decision on drug 
innovativeness

GRADE Grading of Recommendations, Assessment, Development, and Evaluation, IQR interquartile 
range, SD standard deviation
a In a few cases, the added therapeutic value was deemed ‘not evaluable’

All drug reports
[n = 141]

Fully innovative
[n = 45]

Conditionally 
innovative
[n = 42]

Not innovative
[n = 54]

p-Value

Unmet need
 N 141 45 42 54

0.03

 Maximum (scale = 1) 14 (9.9) 5 (11.1) 5 (11.9) 4 (7.4)
 Important (scale = 2) 52 (36.9) 23 (51.1) 13 (30.9) 16 (29.6)
 Moderate (scale = 3) 70 (49.6) 17 (37.8) 24 (57.1) 29 (53.7)
 Small (scale = 4) 5 (3.6) 0 0 5 (9.3)
 Null (scale = 5) 0 0 0 0
 Mean (SD) 2.47 (0.72) 2.27 (0.65) 2.45 (0.71) 2.65 (0.76)

0.03
 Median (IQR) 3 (1) 2 (1) 3 (1) 3 (1)

Added therapeutic valuea

 N 135 45 42 48

<0.001

 Maximum (scale = 1) 1 (0.7) 1 (2.2) 0 0
 Important (scale = 2) 40 (29.6) 39 (86.7) 0 1 (2.1)
 Moderate (scale = 3) 56 (41.5) 5 (11.1) 42 (100.0) 9 (18.7)
 Small (scale = 4) 32 (23.7) 0 0 32 (66.7)
 Null (scale = 5) 6 (4.4) 0 0 6 (12.5)
 Mean (SD) 3.01 (0.86) 2.09 (0.36) 3 (0) 3.90 (0.63)

<0.001
 Median (IQR) 3 (2) 2 (0) 3 (0) 4 (0)

GRADE evaluation
 N 141 45 42 54

0.03
 High (scale = 1) 20 (14.2) 11 (24.4) 4 (9.5) 5 (9.3)
 Moderate (scale = 2) 72 (51.1) 23 (51.1) 22 (52.4) 27 (50.0)
 Low (scale = 3) 37 (26.2) 9 (20.0) 15 (35.7) 13 (24.1)
 Very low (scale = 4) 12 (8.5) 2 (4.4) 1 (2.4) 9 (16.7)
 Mean (SD) 2.29 (0.82) 2.04 (0.80) 2.31 (0.68) 2.48 (0.88)

0.04 Median (IQR) 2 (1) 2 (0) 2 (1) 2 (1)
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innovative medicines. Hence, our findings are not compa-
rable with other studies. For example, recent studies have 
highlighted that (1) in France the actual correlation between 
the added therapeutic value of cancer medicines and the 
price is low, even if statistically significant, and there is no 
correlation between the added benefit and price increases 
over comparators [19]; and (2) in Germany the annual treat-
ment cost (net of discount) increment of new drugs over the 
comparator(s) is much higher when a considerable added 
benefit is acknowledged [20].

Limitations of this analysis are similar to our previous 
investigation [13]. However, the higher number of innova-
tiveness appraisals available to date allowed us to fit multi-
variate logistic regression models for binary variables (i.e., 
innovative vs. non-innovative, and fully innovative vs. con-
ditionally innovative). Multinomial analysis including all 

three evaluations together would be more appropriate but 
was not practicable with the current numbers of observations 
due to limits in the interpretation of the results and fitness 
of the model. Given the distribution of evaluations in the 
added therapeutic value domain, the OR was not estimable 
for the fully versus conditionally innovative model (OR = 
∞). However, this gives further strength to the phenomenon 
interpretation; in fact, an added therapeutic value judgement 
of important or maximum for a drug almost always (40/41 
times) resulted in a final evaluation of fully innovative, 
whereas all evaluations of conditionally innovative status 
were polarized around a judgement of ‘moderate’ for added 
therapeutic value.

In brief, our analysis shows that AIFA’s CTS mainly 
relies on two of the three criteria (added therapeutic value 
and quality of the evidence) to provide for innovativeness 

Table 3   Multivariate odds ratios 
and 95% confidence intervals 
for the association between 
selected factors and the final 
decision on drug innovativeness 
and full drug innovativeness

CI confidence interval, GRADE Grading of Recommendations, Assessment, Development, and Evaluation, 
OR odds ratio
a OR of receiving an evaluation of drug innovativeness (full or conditional vs. not innovative) from multi-
variate logistic regression models, including terms for period of evaluation, type of drug, disease type, tar-
get population, number of available studies, and in turn, unmet need, added therapeutic value, and GRADE 
evaluation
b OR of receiving an evaluation of fully innovative drug (vs. conditionally innovative) from multivariate 
logistic regression models, including terms for period of evaluation, type of drug, disease type, target popu-
lation, number of available studies, and in turn, unmet need, added therapeutic value, and GRADE evalua-
tion
c Continuous OR, for an improvement of 1 level in the scale of evaluation

Innovative vs. not innovativea

[n = 141]
Fully innovative vs. 
conditionally innovativeb 
[n = 87]

OR (95% CI) OR (95% CI)

Period of assessment
 2017–2018 1 (reference) 1 (reference)
 2019 0.57 (0.22–1.46) 1.15 (0.34–4.14)
 2020–2021 1.25 (0.51–3.08) 0.82 (0.29–2.32)

Rare disease
 No 1 (reference) 1 (reference)
 Yes 5.41 (1.81–16.16) 0.22 (0.05–0.90)

Type of disease
 Solid tumour 3.54 (1.24–10.12) 0.64 (0.15–2.67)
 Haematologic tumour 0.66 (0.19–2.32) 1.26 (0.28–5.62)
 Non-oncologic disease 1 (reference) 1 (reference)

Target population
 Adults only 1 (reference) 1 (reference)
 Paediatric or mixed 1.96 (0.59–6.44) 3.93 (0.97–15.91)

Total no. of studies in support
 1 1 (reference) 1 (reference)
 > 1 1.23 (0.45–3.40) 0.70 (0.22–2.22)

Domains of innovativeness
 Unmet needc 1.71 (0.93–3.13) 1.06 (0.49–2.28)
 Added therapeutic valuec 205.3 (20.4–∞) ∞
 GRADE evaluationc 3.00 (1.63–5.53) 2.85 (1.23–6.58)
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status and full versus conditional innovativeness. The third 
domain (unmet need) and other possible explanatory vari-
ables are either less relevant or not relevant. This, along with 
the publication of the innovativeness appraisal document, 
makes the process internally consistent and predictable since 
factors other than the core domains do not greatly influence 
the appraisal process. Internal consistency and predictabil-
ity do not mean that the CTS appraisal is always aligned 
with industry’s expectations. In fact, 38% of requests were 
rejected since the actual score was not aligned with indus-
try’s expectations to get innovativeness status. This means 
that if industry and CTS evaluations were aligned in terms 
of added therapeutic value and quality of the evidence, 
there would be no confounding factors that would make the 
appraisal diverge from that expected by the industry.

Another interesting finding of our research is that medi-
cines for rare diseases are more likely to be evaluated as con-
ditionally innovative. This result was expected. Medicines for 
rare diseases are often approved with a great deal of uncer-
tainty as to the dimension and durability of their effects. This 
uncertainty may have influenced the CTS to decide for con-
ditional innovativeness status, since data from registrational 
studies are not sufficiently mature to opt for full innovative-
ness. Furthermore, many drugs for rare diseases are condi-
tionally approved, which requires subsequent real-world data 
collection that may strengthen the evidence that was provided 
at market launch. The higher probability of obtaining innova-
tive status for solid tumours is less straightforward. The pos-
sible reason why medicines for solid tumours are more likely 
to receive innovativeness status could be that the surrogacy of 
the relevant endpoints has been more validated [21].

The introduction in 2017 of a structured process for 
the appraisal of innovativeness represented a step forward 
towards a higher level of transparency, which might also 
benefit the P&R negotiation. Italian legislation has offi-
cially stated that a premium price over the comparator(s) 
can be awarded to medicines that provide added therapeu-
tic value [22]. However, the manner in which the level of 
added therapeutic value is converted into a premium price 
is still unknown. A more structured regulatory framework 
that rewards value through a premium price on the one side 
and enhances price competition for interchangeable products 
on the other would be very useful to efficiently allocate the 
available resources for health care.

5 � Conclusions

This paper investigated the role played by three domains 
(unmet need, added therapeutic value, and quality of the 
evidence) compared with other variables (period of evalua-
tion, target disease and population, rare disease designation, 

number and phase of studies, and randomized controlled 
trials supporting the application for innovative status) in 
driving the appraisal of innovativeness status for medicines 
in Italy. Our findings show that the appraisal process is (1) 
driven by the added therapeutic value and quality of the evi-
dence and that other factors play a minor role; and (2) highly 
transparent, internally consistent, and predictable. Despite 
the fact that there is no perfect alignment between the indus-
try’s expectations and the CTS final appraisals, transparency 
and predictability are very important to provide industry 
with a clear message on what medicines are prioritized in 
terms of access, since full innovativeness status provides 
immediate access at the regional level and coverage through 
a dedicated fund for the relevant medicine/indication. Our 
wish is that the predictability of the appraisal of innovative 
status will be expanded to P&R negotiation.
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