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Drug «Innovativeness» in ltaly

In Italy, a drug can be recognized as innovative by AIFA if it
meets specific criteria.

Innovativeness aims to:

1. Accelerate drug’s market access
2. Facilitate refund and pricing - access to dedicated funds
3. Highlight the added clinical value



AIFA Innovativeness criteria - by 2017

The innovativeness evaluation is multidimensional and based on:

» Therapeutic Need (necessity for new treatments in a specific disease
setting)

» Added Clinical Value (superior clinical benefits in terms of efficacy,
safety, and life quality)

» Quality of Evidence trough GRADE method (evaluates the robustness of
supporting studies and efficacy outcomes)

» Final decision: Approved or Not Approved Innovation
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Innovativeness reports

AIFA publishes online his reports with details of innovativeness
assessment. Today nearly 300 documents are available.

https://www.aifa.gov.it/farmaci-innovativi

VALUTAZIONE DELL'INNOVATIVITA’
Medicinale: Abecma (idecabtagene vicleucel)

Indicazione: ABECMA & indicato per il trattamento di pazienti adulti con miel multiplo recidi e
refrattario che hanno ricevuto almeno tre precedenti terapie, inclusi un agente immunomodulatore, un
inibitore del proteasoma e un anticorpo anti-CD38, e che hanno dimostrato progressione della malattia
all’'ultima terapia.

BISOGNO TERAPEUTICO
MASSIMO A di opzioni peutiche per la specifica indicazione. o}
IMPORTANTE | Presenza di alternative terapeutiche per la specifica indicazione, ma che non | O
producono impatto su esiti clinicamente rilevanti e validati per la patologia in
oggetto.

MODERATO Presenza di alternative terapeutiche per la specifica indicazione con impatto | X
valutabile come limitato su esiti riconosciuti come clinicamente rilevanti /o con un
profilo di sicurezza incerto o non del tutto soddisfacente.

SCARSO Presenza di una o pil alternative terapeutiche per la specifica indicazione con | O
impatto valutabile come elevato su esiti riconosciuti come clinicamente rilevanti e
con un profilo di sicurezza favorevole.

ASSENTE Presenza di alternative terapeutiche per la specifica indicazione in grado di | O
modificare |a storia naturale della malattia e con un profilo di sicurezza favorevole.

Commento:
La terapia dei pazienti affetti da miel itiplo recidivato o refrattario (R/R MM) non é standardizzata: lo scelto
del regime terapeutico é effettuata sulla base delle c istiche del pazi dei i prec

effettuati, della risposta ottenuta e degli aspetti biologici della malattia. Il possibile impatto sulla sopravvivenza
globale delle possibili differenti sequenze di principi attivi non é attualmente noto.

Le linee guide raccomandano I'utilizzo delle triplici combinazioni {“triplette”) nelle prime linee di recidiva in pazienti
giovani/“fit*, al fine di mossimizzare I'efficacio in setting di malattie non ancora corotterizzato da diffusa
chemi i Le duplici combinazioni { iette”) possono essere considerate, invece, in pozienti anziani (i.e. =
75 anni) o con c rbidita che ne limitino la toll ol trot ienti “frail”).
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Research Questions

» Using text mining techniques on the available innovativeness reports,
this study aims to identify recurring phrases and uncover potential
links between evaluation criteria that are not immediately evident

» The preliminary results presented are from a pilot study, based on 16
reports published in 2024

» 10 result Innovation Approved °

» 6 result Not Innovation Approved e




Text Cleaning

Text cleaning is a fundamental text mining technique used to prepare textual
data for analysis. It involves systematically applying operations to remove non-
informative or noisy elements, standardize the text, making it more suitable for
automated processing. The procedure consists of three steps: initial cleaning,
keyword coding, and final cleaning (after coding).

Methodology:

» Removal of punctuation, numbers, and special characters: these elements
do not contribute to semantic meaning.

Lowercasing: treats capitalized and non-capitalized words as equivalent.

» Stopword removal (“il", "e", "di", "con”, "un”...): common words with little
informational value.

» Tokenization: splitting the text into minimal units (tokens), usually words.



Keyword Coding

» Keyword Coding: technique used to unify different terms expressing the same
concept, reducing linguistic variability and enhancing semantic consistency in the

corpus.

» Keyword selection: the most relevant terms influencing the drug's innovativeness
were chosen as keywords by creating a coding dictionary
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Text Cleaning & Keyword Coding

Original Text (real case) Cleaning and Coding Text
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Frequency Analysis

Frequency analysis: a text mining technique that counts how often each term appears in a
corpus, helping to identify recurring and relevant concepts.

Methodology:
1.  Text Cleaning
2. Create the Document-Term Matrix (DTM)

» Rows = documents (treatments).

» Columns = terms.
» Cells = occurrence number of report terms.
3. Frequency
Total occurrance number of each terms.
4. Visualization e Interpretation
» Barchart and wordcloud
» Most frequency words for each document groups
» Approved Innovation vs Not Approved Innovation



Frequency Analysis:
All assessed reports

The 20 most frequent terms
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Frequency Analysis

Approved Innovation Not Approved Innovation
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In this initial pilot phase, no distinctive word usage patterns seem to
emerge between the two innovativeness statuses



Frequency Analysis: Keyword

The most frequent Keywors
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Frequency Analysis: Keyword
ltem: Quality of Evidence (GRADE method)

The most frequent Keywors
Grade 2024
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Semantic Network Analysis

Semantic networks are graphs representing relationships between words based on
their co-occurrence within the text corpus, particularly through n-grams (sequences
of n consecutive words in a corpus)

» Bigrams: sequences of 2 words
» Trigrams: sequences of 3 words

Methodology:

1.  Tokenization and N-grams: The text is split into sequences of words (tokens), often into bigrams or trigrams. Each
pair (or triplet) of consecutive words represents a potential semantic relationship.

2. Co-occurrence calculation: counting how many times each word pair appears together in the texts.
3. Graph construction: data are transformed into a network (graph) where:

» Nodes = words

» Edges = connections between words (derived from n-grams)

» Weights = strength of the relationship (co-occurrence frequency)
4. Analysis and visualization:

» ldentify central words

» Detect semantic clusters (thematic groups)

» Explore the conceptual structure of the corpus



Analisi: Reti Semantiche
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Correspondence Analysis

Correspondence Analysis (CA) is a multivariate technique for
dimensionality reduction applied to contingency tables.

In text mining, it is used on the Document-Term Matrix (DTM)
to reveal latent associations between terms and documents.

Methodology:

1. Document-Term Matrix (DTM)
2. Extraction of principal components

3. Dimensionality reduction: selection of the first two factorial
axes (principal dimensions)

4, Graphical representation: plot of terms (keywords) in the
Cartesian plane defined by the first two components




Correspondence Analysis
Innovative Drugs
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Correspondence Analysis
Non-Innovative Drug
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Conclusions

» AIFA publishes innovation assessment reports for newly authorised drugs,
limited to those for which companies formally request recognition of
innovativeness. Evaluation on three items: therapeutic need, added clinical
value, and quality of evidence

» Pilot phase based on 2024 reports: text mining analysis focused on keyword
coding, conducted with the methodological and scientific support of ISPOR
Chapter Rome and in collaboration with the BASC (Bicocca Applied Statistics
Center) at the University of Milano-Bicocca.

» Future works include expanding the analysis to cover the 2017-2025 period
for temporal trend analysis, and building models to predict drug
innovativeness based on the occurrence of specific keywords
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