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Abstract
Background  Advanced therapy medicinal products (ATMPs) are an innovative output of biomedical research, characterized 
by a high level of uncertainty on long-term efficacy and safety, elevated price tags and often complex administration. All 
these elements compounded make their European authorization, national price negotiation for reimbursement and subsequent 
dispensation and administration to the patient less straightforward and often less successful than for less innovative drugs. To 
assess if these hurdles have affected patient access and how are ATMPs used in Italy, we have analysed availability, access 
and expenditure of ATMPs in the period spanning from 2016 to 2023.
Methods  We have analysed real world data on the duration of ATMP regulatory evaluations for authorisation and reimburse-
ment, time to first patient access and expenditure for ATMPs through the Italian National Health System (INHS) expenditure 
data flow, as well as information on patient mobility and availability of health facilities specialized in administering ATMPs.
Findings  Of the 18 ATMPs currently authorized in Europe, 9 are reimbursed by the INHS, but only 6 were actually used, 
generating a cumulative expenditure of roughly 300 Mln€ from 2016 to 2023, largely owing to CAR-T therapies. Time to 
patient access reaches an average of 340.6 days from the day publication in the official Gazette of the reimbursement deci-
sion to first patient treatment in one of the 107 health facilities authorized for ATMP administration, after an even longer 
evaluation time by regulatory agencies.
Conclusion  Since the first reimbursement decision for an ATMP in Italy, back in 2016, these innovative drugs became 
progressively more and more available, both in terms of numbers and in terms of coverage across the country. Almost all 
Italian regions have at least one centre for ATMP administration and has performed a treatment in 2023. Notwithstanding 
their high per-treatment prices, ATMPs currently have a rather contained expenditure, however it is bound to keep growing 
in the next few years.

Key Points 

The data currently available on ATMP coverage in 
Europe is mostly describing which products are available 
in the member states, and what hurdles their characteris-
tics represent for HTA assessment.

This analysis shows how advanced therapies have been 
used over the years in Italy, detailing the expenditure 
generated and the number of treated patients in the dif-
ferent regions of this country, highlighting national and 
regional differences.

Notwithstanding a very high per-treatment price, as of 
now these drugs are generating a relatively contained 
albeit rapidly increasing expenditure.

 *	 Pia Rivetti di Val Cervo 
	 p.rivettidivalcervo@aifa.gov.it
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1  Introduction

Since their first approval [1], ATMPs have been character-
ized by the promise of transformative and long-term benefits 
to patients with high unmet medical needs. However, the 
rarity of the conditions for which ATMPs were developed is 
also the reason behind the suboptimal design of pivotal trials 
that are often single-arm with low numbers of enrolled sub-
jects and follow-up times that do not deliver long-term data 
on safety and efficacy [2, 3], also making their  approval rate 
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lower than for other drugs [4]. Additionally, ATMP adminis-
tration requires highly qualified and experienced profession-
als able to safely administer the drug, manage the underlying 
disease of the patients as well as the consequences of the 
treatment and their side effects, a complex scenario, espe-
cially in the case of autologous ex-vivo gene therapies [5, 6].

These peculiarities paired with skyrocketing prices hardly 
justifiable from a manufacturing and ethical point of view 
[7], configures a challenge for HTA agencies world wide 
[8–12] and are likely to tether the accessibility of ATMPs 
to patients. Within the European Union, Italy is one of the 
countries with the highest number of reimbursed ATMPs, 
as well as one of the first countries to implement outcome-
based payment mechanisms developed in an effort to curb 
the chronological misalignment between costs and benefits 
characterizing these drugs [13–15].

In spite of the efforts put in by stakeholders to allow safe 
and fast patient access, difficulties in negotiating a reim-
bursement price have already resulted in drug withdrawals. 
Indeed, the first ATMP to be ever authorized, Glybera (alipo-
gene tiparvovec, UniQure), was discontinued for commercial 
reasons [16], Strimvelis changed three different marketing 
authorization holders (MAHs) in an attempt to keep the drug 
on the market [17], and Bluebird Bio decided to withdraw 
two ATMPs from the European market, one of which had 
already reached an advanced negotiation stage with the Ital-
ian Medicines Agency prior to European withdrawal [18].

To understand how ATMPs are used in Italy, and if the 
abovementioned hurdles have affected access to treatment, 
we conducted a study on the availability of these products 
to patients across the country, how they have penetrated the 
Italian market and what expenditure they have generated 
over the years.

2 � Methods

This is a descriptive study conducted on all ATMPs author-
ized by the European Commission and evaluated or under 
evaluation for reimbursability by the Italian Medicines 
Agency in the period from January 2016 to December 2023. 
Analyses were conducted on regulatory and reimbursement 
status, expenditure, consumption and timelines from clinical 
development to the first acquisition of ATMP by the INHS 
to provide an overview of the current state of ATMP access 
in Italy.

The following aspects were analysed:

1.	 Availability of ATMPs
2.	 Access to treatment
3.	 Expenditure
4.	 Patient mobility.

2.1 � Availability and Use of ATMPs

Information on authorized and reimbursed ATMPs in Italy 
was gathered from the Official Gazette of the Italian Repub-
lic (OG) [19], scientific literature, European Public Assess-
ment Reports (EPARs), www.​clini​caltr​ials.​gov, the ‘Pricing 
and Reimbursement Negotiation’ (NPR) System, the Union 
Register of Medicinal Products [20] and the GALLERY© 
database with a data cut-off set at the 31 December 2023.

Six indicators were developed to describe the time 
elapsed for key milestones for each ATMP authorized at 
EMA level (Fig. S1), all the times were expressed in days.

	 (i)	 Clinical development time: time from the first date 
of the clinical study (considered as the beginning of 
the first phase I or II study using a specific ATMP in 
any indication) to the first EMA evaluation date.

	 (ii)	 EMA assessment time: time from the EMA proce-
dure start date to the EC decision.

	 (iii)	 Lag time between European Commission (EC) 
decision and Pricing and Reimbursement dossier 
(P&RD) submission: from the EC decision to the 
submission of the P&RD to AIFA. This is the only 
indicator that can have negative values, as the sub-
mission date of the dossier to AIFA may precede the 
decision date of the European Commission. Descrip-
tive statistics are calculated on 17 ATMPs.

	 (iv)	 AIFA assessment time: time from the submission 
of the P&RD to AIFA to the date of publication of 
the AIFA decision on reimbursability in the OG. 
Descriptive statistics are calculated on 12 ATMPs. 
There are less ATMPs considered in this indicator, 
compared with the indicator on ‘lag time between EC 
decision and P&RD’ as the former only refers to the 
evaluations that have a final reimbursement decision, 
and the latter also includes submitted dossiers cur-
rently under evaluation.

	 (v)	 The first purchase of an ATMP by a public health 
care facility was considered as an index (proxy) for 
drug administration to the patient and, therefore, 
indicative of access to treatment. The first purchase 
date of an ATMP in each region was selected for 
‘year’ and ‘month’, the 15th day of the month was 
chosen for equal distribution. Descriptive statistics 
were calculated on all first regional access times, for 
all ATMPs. For this indicator only the data cut-off is 
31 December 2023.

	 (vi)	 Overall regulatory time: sum of (ii) to (iv).

http://www.clinicaltrials.gov
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2.2 � Access to Treatment

We analysed the distribution of centres qualified to adminis-
ter ATMPs with information retrieved from the AIFA regis-
tries, tools introduced by the Italian Medicines Agency with 
the aim of verifying the prescriptive appropriateness, after 
the reimbursement decision of a drug for a specific therapeu-
tic indication [21]. Centres qualified to administer more than 
one ATMP were counted only once. The centres considered 
active are those that performed at least one treatment since 
their authorization. Inactive centres were estimated by sub-
tracting active centres from the total.

The data on single treatments in 2023 was used to cal-
culate the number of treatments performed in each region, 
thus, estimating the average number of treatments per active 
facility. The number of active facilities and treatments per 
million inhabitants (pmp) were calculated as ratio of the 
resident population in 2023 in each region, geographical 
area, or the whole country.

2.3 � Expenditure

For the evaluation of ATMP expenditure over time, we used 
the ‘drug traceability’ flow. Data on expenditure for ATMPs 
purchased by public facilities of the INHS (known as the 
direct procurement channel) were analysed between 1 Janu-
ary 2016 and 31 December 2023. This dataset does not take 
in account the effect of managed entry agreements (MEAs 
[22]) where applicable, and represents the actual expenditure 
for each year plus value added tax (VAT). To evaluate the 
annual growth rate of spending on ATMP drugs, the com-
pound annual growth rate (CAGR %) was calculated (using 
the following formula:

where ‘final value’ means the value of expenditure incurred 
by the INHS in the last year of the interval considered 
(2023), ‘initial value’ means the value of the first year in 
which a more substantial expenditure was observed (2019), 
the number of years is the period expressed in years from 
2019 to 2023 and all expressed in percentage.

Expenditure was estimated as national, regional or 
divided by geographical area and the percentage difference 
of expenditure between 2022 and 2023, was calculated to 
measure the increase in spending in 2023. To contextualize 
the spending for ATMPs, we also evaluated it as a percent-
age of both the total INHS expenditure and the total expendi-
ture by public health facilities (direct procurement channel). 
The period 2016–2023 was also stratified by type of ATMP, 
by region, or geographical area.

(

Final value

Initial value

1

N◦of years

− 1

)

× 100

2.4 � Patient Mobility

The data on single treatments with ATMPS was also used to 
measure patient mobility across Italian regions. In particu-
lar, to measure the extent of patient inter-regional mobility, 
we calculated, for each region, the percentage of treatments 
performed on patients that were resident in another Italian 
region in 2023.

3 � Results

3.1 � ATMPs Availability in Italy

Since the coming into force of the Regulation 2007/1394 (i.e. 
ATMP Regulation) until the data cut off of on 31 December 
2023, the EC has granted marketing authorizations for 25 
ATMPs (Fig. 1); roughly one third (7 out of 25) was sub-
sequently withdrawn from the European market following 
the decision of the MAHs owing to various causes [23]. In 
particular, only Zalmoxis [24] was withdrawn because of 
the failure of a post-authorization phase 3 study to meet 
its primary endpoint, while the other six withdrawals were 
owing to commercial reasons [2], after the drugs were on 
the market for an average time of 3.5 years [25–29]. With-
drawn products were excluded from the analysis as well as 
one ATMP for which no dossier for pricing and reimburse-
ment (P&R) has been submitted up to the data cut-off date. 
Hence, we included in our analysis 17 authorized ATMPs 
in Italy with a reimbursement decision or with an ongoing 
P&R evaluation whose characteristics are summarized in 
Table 1. On the basis of the definitions set out in the Regu-
lation [30], the majority are gene therapies (13 out of 17; 
75.5%), while 2 are tissue therapies and 2 are somatic cell 
therapies. Gene therapies can be further divided into ex-vivo 
gene therapies (8/13; 61.5%), such as CAR-T therapies, and 
in-vivo gene therapies (5/13; 38.5%). In terms of therapeu-
tic area, 58.8% (10/17) are intended to treat non-oncologic 
conditions while 41.2% (7/17) have onco-haematologic indi-
cations. The vast majority of these ATMPs (15 out of 17; 
88.2%) were granted an orphan designation, pursuant regu-
lation 141/2000 on orphan medicines [31], thus accessing 
fast-track authorisation procedures, such as the conditional 
marketing authorization (CMA) or the authorisation under 
exceptional circumstances (UEC). Indeed, in our dataset, 
the majority of medicines were approved via special proce-
dures, i.e. 41.2% (n = 7) received a CMA and 11.8% (n = 2) 
received an authorisation UEC, while 8 (47.0%) received a 
full approval (Table 1).

As of 31 December 2023, 12 authorized ATMPs con-
cluded the evaluation of the P&R dossier with a final deci-
sion published in the Italian OG, with a positive decision in 
the majority of cases: 9 out of 12 (75.0%) are reimbursed 
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and 3 (25.0%) are not, while 5 are currently under evaluation 
(Table 1). The average ex-factory price of the nine reim-
bursed ATMPs is €1,175,458.9€, with price tags ranging 
from 95,000€ to 3,500,000€.

Between the publication of the reimbursement decision 
for the first ATMP and the expenditure data cut off of 31 
December 2023, 6 of the 9 reimbursed ATMPs were directly 
purchased at least once by INHS facilities (Fig. 1). Two 
ATMPs (Strimvelis and Limbmeldy) indicated for ultra-rare 
diseases with an expected incidence in Italy of no more than 
two patients per year each were never directly purchased 
through the INHS.

3.2 � Patient Access Timelines

To evaluate the time needed for an ATMP to reach the bed 
of a patient in Italy, we analysed the duration of the differ-
ent phases of their life cycle. For all 17 ATMPs authorized 
by the EMA we measured the time from the first clinical 
trial to the publication of the EC decision (Fig. S1). For 12 
ATMPS with a final decision in the Italian OG we extended 
the analysis to the end of the evaluation by regulatory agen-
cies. Finally, for six ATMPs we could also calculate the time 
to first patient access, considered as the first purchase of the 
drug by an Italian health facility (Fig.S1).

As shown in Table 2 and Fig. S2, clinical development 
had an average duration of 9.8 years (3588 days) while the 
average duration of the European assessment was 1.5 years 
(547 days). In Italy, the average time for the P&R assessment 
for ATMPs was 1.2 years (446 days, n = 12 ATMPs), which Ta
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Fig. 1   Flow chart of the ATMPs authorized by the European Com-
mission included in the analysis up to 31 December 2023. AIFA Ital-
ian Medicines Agency; ATMPs advanced therapy medicinal products; 
INHS  Italian National Health System;  P&R pricing and reimburse-
ment
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is in line with the time necessary to appraise new orphan 
drugs (484 days in average) [32]. From the beginning of the 
EMA evaluation to the publication of the reimbursement 
decision in the Italian OG, the total regulatory time was 
3.2 years.

We have subsequently analysed the time to first patient 
access, data was available for 6/12 ATMPs showing high 
variability, with a national average time ranging from  148 to 
611 days after the OG publication (Table 2).

By disaggregating the access time data and focusing 
at the regional level we can observe that regions, such as 
Molise, Sardegna, Marche, Friuli Venezia Giulia and Abru-
zzo, have a longer average patient access time (450–1313 
days on average); the shortest access times were registered 
in Lombardia, Emilia Romagna and Toscana (116–131 days 
on average). The highest variability was observed in Friuli 
Venezia Giulia (northern Italy) and Sardegna (southern 
Italy; Fig. 2). The longest times were relative to the first 
treatments with Yescarta and Kymriah (1342 and 1283 days 

both in Molise, respectively), the shortest (4 and 33 days in 
Umbria and Puglia, respectively) were registered for the first 
treatments with Tecartus and Zolgensma, respectively. When 
looking at access times by geographical areas (Table 3) we 
can see that, nationally, time to patient access averages at 
340.6 days (median time 216.0 days). Northern and central 
Italy average at 281.5 and 290.9 days respectively, while 
southern Italy averages at 436.8 days.

To measure the level of preparedness for ATMP adminis-
tration in all Italian regions we have analysed the number of 
health facilities authorized to administer ATMPs, and those 
that have performed at least one treatment (Table 4). The 
distribution remains rather heterogeneous, and very strik-
ingly, while the facilities authorized to ATMP administration 
cover all Italian regions, on average 56% of them are actu-
ally active. 107 health facilities are authorized for ATMP 
administration in Italy (without distinction on the type of 
ATMP), which corresponds to 1.8 facilities for one million 
inhabitants (pmp). This ratio differs slightly when zooming 

Table 2   Time of clinical development, regulatory assessment and patient access for ATMPs in Italy (data shown in days)

AIFA, Italian Medicines Agency; ATMPs, advanced therapy medicinal products; EC, European Commission; under ev, under evaluation; Std. 
Dev., standard deviation; IQR, inter-quartile range
a Statistics calculated on n = 17 ATMPs
b Statistics calculated on n = 12 ATMPs
c Statistics calculated on n = 6 ATMPs
d For eight ATMPs the dossier was submitted to AIFA before the EC decision.

N Brand name AIFA decision Clinical 
development 
timea

EMA 
assessment 
timea

Lag time between 
EC and AIFAa.d

AIFA 
assessment 
timeb

Regulatory timeb Average time 
to first patient 
accessc

1 Holoclar Reimbursed 6474 692 367 361 1430 430
2 Strimvelis Reimbursed 8447 364 −51 116 431 –
3 Spherox Not reimbursed 5650 1656 886 682 3256 –
4 Kymriah Reimbursed 2787 273 −51 397 627 387
5 Yescarta Reimbursed 3084 371 −48 481 816 611
6 Luxturna Reimbursed 3605 462 31 709 1241 305
7 Alofisel Not reimbursed 2452 729 −93 271 928 –
8 Zolgensma Reimbursed 1608 564 8 283 863 148
9 Tecartus Reimbursed 1522 321 −45 483 773 155
10 Libmeldy Reimbursed 3500 385 −13 450 861 –
11 Abecma Not reimbursed 1591 454 −41 768 1185 –
12 Upstaza Reimbursed 1908 902 122 348 1406 –
13 Carvykti Under ev. 2036 370 33 – – –
14 Breyanzi Under ev. 1636 627 58 – – –
15 Roctavian Under ev. 2141 405 83 – – –
16 Hemgenix Under ev. 2827 333 −10 – – –
17 Ebvallo Under ev. 9732 386 109 – – –

Mean 3588 547 79 446 1151 340.6
Median 2787 405 8 424 896 216.0
Std. Dev. 2500 333 234 195 729 328.5
IQR 1697 257 128 201 477 425.0
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into the different geographical areas where northern Italy 
has 1.7 facilities pmp (46 authorized), central Italy has 1.4 
facilities pmp (16 authorized) and southern Italy has 2.3 
facilities pmp (45 authorized facilities). However, when 
looking at the active facilities, the national average drops to 
one facility pmp with the lowest ratio in Southern Italy (0.8 
facilities), followed by Central Italy (0.9 facilities pmp) and 
Northern Italy (1.2 facilities pmp). Therefore, while 74% and 
69% of authorized facilities in Central and Northern Italy 
are active, only 33% of all authorized facilities are active in 
Southern Italy, leaving regions, such as Molise, Basilicata 
and Sardegna with no coverage. This also entails that some 
regions, such as Marche, have two centres pmp, while others 
have four times less or none at all. Similarly, only 3.8 treat-
ments pmp were administered in Southern Italy in 2023, 
compared with 8.1 treatments pmp in Northern Italy and 5.4 
in Central Italy. However, when calculating the number of 
treatments performed per centre in each region or geographi-
cal area, the national average of six treatments per centre 
is rather close to the Northern, Central and Southern Italy 
averages, ranging from 5.1 to 6.5. Although a greater vari-
ability is uncovered at the regional level, where in regions, 
such as Emilia Romagna, 19,5 treatments per facility were 

performed in 2023, while in Marche 1 treatment per facility 
was performed (Table 4).

3.3 � Expenditure

The expenditure data analysis was conducted on six ATMPs 
directly purchased by the INHS in the period from August 
2016 to December 2023 (Table 1). The expenditure trend 
reflects the progressive market entry of new ATMPs start-
ing in May 2017. From 2016 to 2018 no or negligible 
expenditure data were retrieved. After 2019, the expenditure 
trends increased with a CAGR of 205% from 2019 to 2023 
(Table 5). Overall, despite the high costs per treatment of 
these medicines (Table 1), their impact on the total INHS 
expenditure in 2023 (26.3 Bln €) is 4.6‰ and accounts for 
7.4‰ when compared with the expenditure for medications 
directly purchased by health facilities (16.4 Bln€, Table 5).

The expenditure for ATMPs is driven by CAR-T ex-vivo 
gene therapies (106.7 Mln € in 2023) with an increasing 
trend, while all other AMTPs generated a lower expenditure 
(14.7 Mln€ in 2023), in decline compared with 2021 and 
2022 (Tab.5).

Fig. 2   Days to patient access 
for each region. Data are shown 
in days as mean (lozenge) and 
median (middle bar), boxes 
range from first to third quartile 
and whiskers span from minum 
to maximum. The number 
above each box represents the 
number of ATMPs acquired by 
the INHS. ATMPs advanced 
therapy medicinal products; 
INHS Italian National Health 
System

Table 3   Patient access time at regional and national level

min, minimum; P25, 25th percentile; P75, 75th percentile; max, maximum; std, standard deviation

Area No. of ATMPs Mean Min P25 Median P75 Max Std

Italy 6 340.6 4.0 96.0 216.0 521.0 1342.0 328.5
Northern Italy 6 281.5 33.0 96.0 140.5 429.0 1039.0 274.9
Central Italy 6 290.9 4.0 126.0 186.0 428.0 780.0 252.3
Southern Italy 5 436.8 33.0 95.0 264.0 612.0 1342.0 405.6
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The regional expenditure trend from 2016 to 2023 con-
firms the progressive spread of ATMPs over time and across 
territories, starting with very few regions in 2017 and 2019 
to 86% coverage of the national territory in 2023, with a 
particular surge registered from 2020 onwards (Table 6). 
In 2023, the highest expenditure share was observed in the 
Northern regions (57.7% of the national ATMP expendi-
ture), with Lombardia (26.6Mln €) leading the list. However, 
regions from other areas of Italy were also very active, for 
instance, comparing data from 2022 and 2023, expendi-
ture increased the most in Abruzzo (+ 181.4%), Piemonte 
(+ 117.9%) and Veneto (+ 106.8%).

When looking at the 360 ATMP treatments administered 
in 2023 we can observe that 18.3% of these were for Italian 
patients who were not resident in the region of treatment. 
This phenomenon, know as inter-regional mobility is owing 
to the fact that, in Italy, patients are free to chose any accred-
ited health facility in the country for the treatment they need 
[33]. Some regions are more active than others in treating 

non-resident patients, in particular 55% and 30.8% of all 
treatments performed in Campania and Emilia Romagna in 
2023, respectively, were for patients coming from other Ital-
ian regions (Table 6). The majority of inter-regional move-
ments in 2023 were aimed at receiving CAR-T treatments; 
however, in the case of Campania, patients came from all 
over Italy to be treated with Luxturna.

4 � Discussion

The data gathered in this study on the availability and use 
of ATMPs in Italy from their introduction, shows their 
increasing diffusion from 2016 onwards, with details at the 
regional level on expenditure and patient mobility. The vast 
majority of ATMPs for which a P&R dossier was submit-
ted were granted reimbursability, generating an expenditure 
mainly owing to the appearance of CAR-T therapies. With 
the recent and impending approval of new gene therapies 

Table 4   Distribution of authorized and active facilities in relationship with regional population and number of ATMP treatments in 2023 (n = 6 
ATMPs)

 mln, million

Region Author-
ized facili-
ties

N of authorized 
facilities per Mln 
inhabitants

Active 
facili-
ties

Inactive 
facilities

N of active 
facilities per Mln 
inhabitants

N of treat-
ments in 
2023

N of treatments 
per active facil-
ity

N of treatments 
per Mln inhab-
itants

Italy 107 1.8 60 47 1.0 360 6.0 6.1
Northern Italy 46 1.7 34 12 1.2 221 6.5 8.1
Piemonte 4 0.9 4 0 0.9 27 6.8 6.4
Valle D’Aosta 1 8.1 0 1 – 0 – –
Lombardia 24 2.4 18 6 1.8 102 5.7 10.2
Trentino Alto 

Adige
3 2.8 1 2 0.9 0 0.0 –

Veneto 6 1.2 5 1 1.0 33 6.6 6.8
Friuli Venezia 

Giulia
2 1.7 2 0 1.7 5 2.5 4.2

Liguria 2 1.3 2 0 1.3 15 7.5 9.9
Emilia Romagna 4 0.9 2 2 0.5 39 19.5 8.8
Central Italy 16 1.4 11 5 0.9 63 5.7 5.4
Toscana 3 0.8 3 0 0.8 30 10.0 8.2
Umbria 1 1.2 1 0 1.2 7 7.0 8.2
Marche 4 2.7 3 1 2.0 3 1.0 2.0
Lazio 8 1.4 4 4 0.7 23 5.8 4.0
Southern Italy 45 2.3 15 30 0.8 76 5.1 3.8
Abruzzo 4 3.1 1 3 0.8 9 9.0 7.1
Molise 3 10.3 0 3 – 2 – 6.9
Campania 8 1.4 4 4 0.7 20 5.0 3.6
Puglia 9 2.3 5 4 1.3 15 3.0 3.8
Basilicata 3 5.6 0 3 – 0 – –
Calabria 2 1.1 2 0 1.1 11 5.5 6.0
Sicilia 5 1.0 3 2 0.6 18 6.0 3.7
Sardegna 11 7.0 0 11 – 1 – 0.6
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for haemophilia, new CAR-Ts for multiple myeloma and 
new indications for CAR-Ts already available in Italy, onco-
hematologic ATMPs are expected to remain the ones with 
the highest economic impact on the Italian NHS.

Overall, notwithstanding their very high per-treatment 
price and CAGR, ATMPs currently represent 4.6‰ of the 
national pharmaceutical expenditure. However, as ATMP 
expenditure increases, the matter of sustainability, one of 
the major hurdles for ATMP diffusion, is becoming more 
and more crucial. In fact, while the INHS already covers 
exceedingly high life-long costs for chronic treatments (hae-
mophilia treatment is a fitting example), these are therapies 
known to be effective, and treatment failure can be met with 
treatment interruption, thus eliminating the risk of paying 
for ineffective or harmful treatment. On the other hand, no 
data is currently available to corroborate the predictions of 
pharmaceutical companies that successful treatment with 
ATMPs will represent future savings by averting chronic 
treatments costs, increasing quality of life, activity and pro-
ductivity of patients and caregivers, in spite of a high one-off 
price. In addition to the lack of evidence of long term cura-
tive potential, as opposed to a palliative care potential, recent 
reports on secondary malignancies detected in patients 
treated with commercial CAR-T therapies are raising ques-
tions on their safety [34, 35]. Furthermore, CAR-T therapies 
share with other ex-vivo gene therapies hurdles inherent to 
their autologous nature, exposing them to manufacturing 
failure, release of out-of-specification batches [36] in addi-
tion to manufacturing and transportation bottlenecks [37–39] 
reducing patient access, or even leading to withdrawal from 
the market, as is the case for Carvykti [40].

We also analysed ATMP availability in Italy in terms of 
time needed to for the first patient treatment. Across geo-
graphical areas, data on ATMP access time and number of 
performed treatments seems rather homogenous, however, 
the regional level shows a higher level of variability, most 

likely resulting from several intertwining factors, such as the 
plurality of Italian pharmaceutical policy-making centres. In 
fact, Italian regions have different strategies to allow drug 
dispensation following the publication of the reimbursement 
resolution in the Italian OG, which translates into an inter-
regional variability in the choice of drugs that hospitals can 
prescribe, and in the timing necessary to make new drugs 
available for dispensation.

In the case of ATMPs, regional policy differences 
are exacerbated by the complexity of the administration 
itself, often requiring specialized structures and highly 
experienced teams that need training and qualification. 
For autologous ex-vivo gene therapies, for instance, the 
process of apheresis, cell modification and subsequent 
re-infusion in the patient has led the AIFA Technical 
Scientific Committee (CTS) to require that hospitals 
administering, such drugs have a JACIE accreditation for 
allogeneic transplant, in addition to the EMA mandated 
qualification process for which the MAH is responsible 
[41, 42]. We have also estimated that roughly 45% of 
health facilities authorized for ATMP administration 
remained inactive, showing that several regions had 
planned on a much higher activity than what was actu-
ally delivered, with a consequent imbalance in the num-
ber of active centres available per million of inhabitants 
between different regions. The main reason of the inac-
tivity of such a large proportion of authorized facilities 
could be a lack of demand. In fact, in the smallest regions, 
which are also the ones with the fewer active centres, this 
is likely owing to the epidemiology of the rare diseases 
for which ATMPs are indicated. Inter-regional mobil-
ity, where patients travel to more active and renowned 
centres, instead of relying on accredited centres in their 
region of residence, could also be a reasonable explana-
tion for this scenario. Indeed, more than one quarter of 

Table 5   Annual expenditure from 2016 to 2023 stratified by ATMP category (n = 6 ATMPs)

mln, million

Year ATMP expenditure 
in million €

Incidence on total SSN 
expenditure (‰)

CAR-T Non-CAR-T

Ex vivo gene 
therapy (mln €)

Tissue-engineered 
therapy (mln €)

In vivo gene 
therapy (mln €)

Ex vivo gene 
therapy (mln 
€)

2016 0 0 0 0 0 0
2017 0.09 0 0 0.1 0 0
2018 0 0 0 0 0 0
2019 1.4 0.1 1.2 0.2 0 0
2020 16.7 0.7 16.7 0 0 0
2021 73.5 3.1 48.4 0.2 25 0
2022 86 3.4 70.6 0.2 15.3 0
2023 121.4 4.6 106.7 0.1 14.6 0
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all ATMP treatments were performed in regions where 
patients were non-resident, with an extreme example in 
the case of Luxturna for which almost 40% of the treat-
ments were performed in Campania, for patients coming 
from all over Italy, even from regions that have active 
facilities for the administration of this same drug. This 
phenomenon is bound to create a snowball effect in which 
more active and renowned centres become more and more 
attractive, while smaller centres, albeit with the required 
accreditations, fail to treat patients because of a lack of 
demand. Excellence centres are national reference points 
with large catchment areas going well beyond regional 
borders, especially in the case of rare and ultra-rare dis-
eases, leaving regions with fewer inhabitants less likely 
to have facilities with the required expertise in treating 
patients with rare or ultra-rare diseases.

Unfortunately, while patient mobility allows to choose 
the most experienced facilities, it also raises a concern for 
timeliness of treatment and treatment equality, as the time 
and financial burden required to receive care in locations 
that are distant from home might not be equally sustain-
able for all patients.

5 � Limitations

Limitations of this study are owing to the small numbers 
of ATMPs used for treating Italian patients so far, as well 
as the relatively short time of observation. Also, the effect 
of outcome-based managed entry agreements (MEAs) on 
the expenditure for ATMPs could not be calculated, which 
could represent an underestimation of the current ATMP 
expenditure. Another limitation of our work lies in the 
estimation of the assessment time required by regulatory 
agencies. In fact, our dataset also encompasses clock-
stops, which is the working time required by the pharma-
ceutical companies to supply documentary integration, as 
well as an average waiting time of 70 days between the 
EC decision and submission of the P&R dossier to AIFA. 
Negative times in the latter category are owing to the pos-
sibility given to MAH of orphan drugs, hospital medicines 
and medicines having exceptional therapeutic relevance to 
submit the P&R dossier to AIFA after the CHMP positive 
opinion, before the EC issues its decision, pursuant Law 
189/2012, a case that occurred for 9/17 ATMPs. Addition-
ally, time of purchase of an ATMP by a public health care 
facility is an approximation of the actual time of treatment 
of a patient.

6 � Conclusions

Our study, which is the first of its kind with this level 
of detail for a single European country, shows a rapidly 
evolving picture with all Italian regions adapting to a new 
category of pharmaceuticals, albeit at different paces. 
Currently, the small numbers of ATMPs used and the 
short time they have been available on the market hamper 
further conclusions; however, as the range of available 
therapies increases, subsequent studies will allow the iden-
tification of new patterns of consumption and expendi-
ture and evaluate the appropriateness of actions taken by 
health and regulatory authorities to facilitate the access to 
these treatments. Nonetheless, it is necessary to keep in 
mind that the possible approval and reimbursement of new 
upcoming ATMPs, some of which have broader popula-
tions of eligible patients, might require new paradigms 
to maintain an economic and organizational sustainabil-
ity, and that, increasing the ATMP budget cannot be the 
only way forward. Therefore, as new AMTPs arrive on the 
market, a substantial effort is still required from pharma-
ceutical companies, regulatory agencies, health facilities 
and regions to enable a faster and more uniform access 
throughout the national territory, as well as to guarantee 
the sustainability of these therapies for the INHS.
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