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ABSTRACT
Objective Clinical trials offer new and potentially 
more effective therapeutic options for cancer patients 
and a potential cost- saving opportunity, especially 
considering that trial drugs are provided free- of- charge. 
The aim of this study was to analyse drug- related cost 
savings in clinical trials in a cancer institute over a 3 year 
period. The cost savings relate to the pharmaceutical 
expenditure of our centre, IRCCS Istituto Romagnolo per 
lo Studio dei Tumori (IRST) “Dino Amadori”.
Methods We conducted a retrospective analysis of 
patients taking part in interventional clinical cancer 
trials approved by a local independent Ethics Committee 
between 1 January 2018 and 31 December 2020. The 
standard of care (SOC) was identified as the standard 
treatment that would have been offered to a patient if 
he/she had not been enrolled in the study. The sum of 
SOC costs of all patients represents the potential cost 
avoidance during the study period. Results were stratified 
by year, trial promoter, trial phase and tumour type. 
The same approach was used to perform a secondary 
analysis of compassionate use programmes.
Result In the 3 year analysis, 1,257 patients were 
treated with experimental therapies in 244 clinical 
trials, of which 157 were profit and 87 academic. 
Results showed an overall cost savings of €13,266,518, 
more than 50% of which (€7,035,009) was related 
to phase III studies. Profit clinical trials generated 
€9,069,764 (68.4%) of the drug cost savings compared 
with €4,196,754 (31.6%) of academic studies. The 
stratification for tumour type was €3,552,592 (26.8%) 
genitourinary cancer, €3,268,074 (24.6%) melanoma, 
€2,574,127 (19.4%) haematological malignancies, 
€2,330,791 (17.6%) lung cancer, €728,149 (5.5%) 
gastrointestinal cancer, €557,608 (4.2%) rare tumours 
and €255,178 (1.9%) breast cancer. The secondary 
analysis on compassionate use included 122 patients 
involved in 28 different access programmes and revealed 
cost savings of €1,649,550.
Conclusion The results of our analysis point to the 
benefits of participating in and planning clinical trials for 
the public healthcare sector.

BACKGROUND
The most recent health data from the WHO tracks 
the high incidence of cancer in 2020. In Europe, 
more than 4 million new cases were reported, of 
which over 400 000 were in Italy.1 Drug costs 
are the main component of healthcare expendi-
ture and have increased over the last few decades. 
Such costs must always be considered in relation 

to the positive impact of available drug treatments 
for cancer patients.2 3 On the basis of data from 
Rapporto OsMed (National Report on the use of 
Medicines in Italy) for 2019, antineoplastic drugs 
represented the first therapeutic category with 
the highest public health expenditure equal to 
€6,038 million and 26% of the total expenditure 
of the Italian National Health Service.4 The urgent 
need for innovative drugs impacts pharmaceutical 
company investments and leads to increased drug 
prices.5 6 Strategies have been introduced to limit 
increasing costs. These strategies include using 
generics and biosimilars or managed entry agree-
ments (MEA). MEAs are a well established instru-
ment designed to balance rapid access to innovative 
drugs while containing health expenditure by 
binding drug use to value- or outcomes- based 

SUMMARY BOX

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Although data from the literature show 
potential savings from the use of experimental 
cancer treatments, the continuous increase in 
the cost of commercialised innovative cancer 
drugs makes it essential to constantly monitor 
the situation. D'Ambrosio et al reported annual 
savings of around €6 million using a data- 
projection method.

WHAT THIS STUDY ADDS
 ⇒ Our analysis covered a 3 year period that took 
into account the change in drug prices during 
that time.

 ⇒ The results of our analysis highlight the benefits 
of drug cost savings gained by investing in 
clinical progress via clinical trials. The results 
highlight a notable contribution also from 
academic clinical studies.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Despite a general increase in cost savings 
over the 3 year period thanks to investment in 
clinical trials, the savings were not proportional 
to the annual pharmaceutical expenditure. Our 
analysis highlights the importance of investing 
in clinical trials for the National Health Service 
to offset the increase in expenditure for cancer 
drugs and to sustain affordable healthcare 
services.
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negotiation agreements to maximise the cost- benefit ratio.7 
The use of MEAs has increased over time in response to high 
prices for new drugs, especially those for cancer.8 9 In Italy, at 
regional level, working groups have been established to develop 
recommendations and guidelines to use drugs appropriately. 
Specifically, the multidisciplinary GReFO group (Regional 
Group for Cancer Drugs) based in the Emilia Romagna region, 
uses a transparent, reproducible and flexible evaluation process 
based on Grading of Recommendations Assessment, Devel-
opment and Evaluation (GRADE) methodology. This enables 
GReFO to produce useful guidelines to promote appropriate 
drug prescription and to favour the governance of pharmaceu-
tical expenditure by local healthcare authorities. Despite the use 
of such strategies, there was an increase in antineoplastic drug 
spending in 2018 compared with 2017 (+9.7%) and in 2019 
compared with 2018 (+7.1%).4 10

A recent analysis conducted in an Italian cancer institute 
reported monthly savings of > €500,000 in pharmaceutical 
expenditure from the enrolment of patients in clinical trials.11 
Sponsored clinical trials, in addition to providing new and 
potentially better therapeutic alternatives for cancer patients, 
are a potential opportunity for cost savings given that trial drugs 
are provided free- of- charge. In academic clinical trials, if the 
marketing authorisation holder supports studies by supplying the 
drugs used, their costs do not impact the National Health Service. 
For example, a retrospective 2 year cost attribution analysis was 
conducted in a single UK centre investigating specific costs asso-
ciated with cancer clinical trial protocols (drugs, nursing staff, 
imaging, laboratory tests and visits). The findings showed that 
participating in either commercial or non- commercial trials led 
to cost savings, the most important deriving from the provision 
of free drugs by the sponsor.12 Data from the literature suggest 
that clinical trials with investigational antineoplastic drugs result 
in substantial cost savings, thus constituting a potentially excep-
tional framework for clinical progress and an important resource 
for healthcare governance.13–16

On confirmation that a pharmaceutical company can supply 
study drugs free- of- charge, cost savings can be further calcu-
lated on the basis of the compassionate use of the drugs. On 
7 September 2017, the Italian Ministry of Health issued a new 
decree on the compassionate use of a medicinal product. This 
established that access to the drug requires the approval of an 
Ethics Committee and confirmation from the pharmaceutical 
company of its ability to supply study drugs free- of- charge.17 
Compassionate use refers to the use of a drug that has proven 
effective in clinical trials, outside of the trial itself. It is gener-
ally reserved for patients with serious or rare life- threatening 
diseases for whom there are no further valid therapeutic alter-
natives, for those who cannot be included in a clinical trial or, 
for the purpose of therapeutic continuity, for patients already 
treated with clinical benefit within the context of a concluded 
clinical trial (at least phase II). Thus, although compassionate 
use does not always represent the only therapeutic alternative, it 
may be the best therapeutic option while waiting for new drug 
registration or new indications for available treatments.

Taking into account that the quantification of savings is 
important to further encourage research and innovation 
through planning that takes into account economic benefits, 
we conducted a study to determine drug- related cost savings 
in clinical trials and to assess compassionate use in an Italian 
cancer institute over a 3 year period. The cost savings relate 
to the pharmaceutical expenditure of the institute during this 
time.

METHOD
Our institute (IRCCS Istituto Romagnolo per lo Studio dei 
Tumori (IRST) “Dino Amadori”) is a cancer institute in which 
pharmaceutical resource expenditure represents about 30% of 
the total budget. In 2018, expenditure for cancer drugs was 
€25,020,283 (3,902 treated patients), €26,052,780 in 2019 
(4,532 treated patients) and €28,061,263 in 2020 (4,202 
treated patients). We conducted a retrospective analysis on 
patients enrolled in interventional oncological and oncohaema-
tological clinical trials approved by the local independent Ethics 
Committee between 1 January 2018 and 31 December 2020 
and carried out at our centre. We considered both commercially 
sponsored profit trials and academic trials in different phases 
of clinical research (phase I, II, III and IV) and in neoadjuvant, 
adjuvant or metastatic settings.

For all protocols included in the analysis (at least one cycle 
of therapy administered during the 3 year period for at least 
one patient), the standard of care (SOC) was identified as the 
standard treatment that would have been offered to the patient 
if he/she had not been enrolled in the study on the basis of Italian 
Medicines Agency (AIFA) reimbursement criteria, Italian Asso-
ciation of Medical Oncology (AIOM) guidelines and GReFO 
recommendations (in the event their indications were more 
stringent). Given that AIOM guidelines are updated annually, 
the SOC may have changed during the 3 year period analysed. 
For example, the combination of chemotherapy and immuno-
therapy with nab- paclitaxel and atezolizumab to treat patients 
with locally advanced unresectable or metastatic triple- negative 
breast cancer with a of PDL one tumour proportion score ≥1 
was authorised by AIFA in July 202018 and represents the SOC 
from the date of authorisation.19 Our analysis considered the 
SOC at the date on which the patient was enrolled in the study. 
For some patients, there was no standard antineoplastic treat-
ment available and the SOC was defined as the best supportive 
care (BSC).

For each patient, the SOC cost was estimated by considering 
the administration of a number of treatment cycles sufficient to 
cover the 3 year period of observation. For patients enrolled 
before 1 January 2018 but undergoing experimental therapy 
during the study period, we only counted a sufficient number 
of treatment cycles to cover the duration of the analysis. For 
those recruited during the 3 year period but whose experimental 
therapy continued beyond the end of the analysis, we only 
considered the number of treatment cycles administered up to 
the end of the analysis period. If the SOC included a specific 
number of treatment cycles as an upper limit of duration and 
the patient was enrolled for a longer period, we counted the 
maximum number of cycles of the SOC. A standard weight of 
65 kg and body surface area of 1.7 m2 was considered for dose 
calculation. We considered the most recent drug price charged 
by the pharmaceutical company over the course of the treat-
ment year, including local negotiated discounts and value added 
tax. Patient SOC costs were calculated by multiplying the SOC 
number of administration cycles by the dose in milligrams by 
the price per milligram. When the defined SOC was BSC, no 
savings were considered. Ancillary therapies and premedications 
were not considered when calculating cost savings. Although 
academic studies do not normally lead to drug cost savings, 
we defined the SOC for academic studies but only valued it as 
savings in the event that the marketing authorisation holder 
supported the study by providing the drugs free- of- charge. The 
sum of SOC costs of all patients represented the potential cost 
avoidance of the standard of care over the 3 year analysis period. 
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Results were stratified by year, promoter (profit or academic), 
phase (I, II, III, IV) and tumour type (breast, gastrointestinal, 
genitourinary, lung, haematological malignancies, melanoma 
and rare tumours).

The same approach was used to perform a secondary analysis 
of therapeutic use programmes including compassionate use, 
treatment on a named- patient basis, early access and expanded 
access. Cost savings were valued only when the therapeutic use 
did not represent the only therapeutic option, that is, the SOC 
was not BSC. All data are presented in descriptively. Absolute 
and relative frequencies for categorical data, mean for quantita-
tive data are provided.

RESULTS
From 1 January 2018 to 31 December 2020, 1,257 patients 
were treated with experimental therapies in 244 clinical trials, 
of which 157 were profit and 87 academic. The characteristics 
of experimental therapies are reported in table 1.

Among the latter, 709 (56.4%) did not generate cost savings 
either because the defined SOC was BSC or the investigational 
drug was not provided by the sponsor. Specifically, profit exper-
imental therapies did not generate cost savings in 21.6% of 
patients (111 out of 514) compared with 80.5% (598 out of 743 
patients) of academic experimental treatments.

The results of our analysis showed an overall cost savings of 
€13,266,518 during the 3 year period, over 50% of which came 
from phase III studies (figure 1).

Profit clinical trials generated 68.4% of drug cost savings 
(€9,069,764), compared with 31.6% of academic studies 
(€4,196,754). Cost savings amounted to €4,423,539 in 2018 
(70.7% profit, 29.3% academic), €4,353,599 in 2019 (66.9% 
profit, 33.1% academic) and €4,489,379 in 2020 (67.6% profit, 
32.4% academic). The stratification of cost savings among 
tumour types was as follows: 26.8% genitourinary cancer, 
24.6% melanoma, 19.4% haematological malignancies, 17.6% 
lung cancer, 5.5% gastrointestinal cancer, 4.2% rare tumours 
and 1.9% breast cancer.

On average, cost savings generated by experimental treatment 
of a single patient during the analysed period (3 years) were 
€10,554, recording a higher average cost for patients enrolled 
in sponsored profit trials than in academic trials, respectively 
€17,645 and €5,648. Taking into account the analysis year by 
year, average per patient cost savings were €8,116.59 in 2018, 
€6,449.78 in 2019 and €6,802.09 in 2020.

Table 2 explains the average per patient cost savings per 
tumour type per year.

The secondary analysis on compassionate use included 122 
patients involved in 28 different access programmes. Among 
these, 35 (28.7%) did not generate cost savings either because the 
defined SOC was BSC (n=17) or because the drug for compas-
sionate use was associated with another drug not supplied free- 
of- charge that was definable as SOC (n=18). The results of the 
analysis revealed total cost savings of €1,649,550. This accounted 
for €300,409 in 2018, €649,875 in 2019 and €699,266 in 
2020. The stratification of cost savings among tumour types 
was as follows: 54.2% lung cancer (five access programmes, 
35 patients), 25.5% genitourinary cancer (four programmes, 
21 patients), 9.8% melanoma (five programmes, 33 patients), 
4.1% haematologogical malignancies (seven programmes, 13 
patients), 6.2% rare tumours (four programmes, 4 patients), 
0.2% gastrointestinal cancer (three programmes, 16 patients) 
and 0% breast cancer (no patients). On average, cost savings 
generated by compassionate use for a single patient during the 
analysed period were €13,520.

The sum of cost savings for clinical trials and compassionate 
use programmes was €4,723,948 in 2018, equivalent to 18.9% 
of the expenditure for cancer drugs in our institute. In 2019, the 
sum was €5,003,474 (19.2% of cancer drug expenditure) and in 
2020, €5,188,645 (18.5% of cancer drug expenditure).

DISCUSSION
The results from our study confirm that investing in clinical 
research represents an important opportunity. Clinical trials 
guarantee additional therapeutic options and early access to inno-
vative therapies for eligible patients, without further burdening 
the healthcare system. Our study focused solely on cancer drug 
resources, without considering the cost of ancillary therapies, 
medical devices or human resources. Grants from sponsors were 

Table 1 Characteristics of experimental therapies

Profit Academic Total

Experimental therapies 514 743 1257

Trial phase Profit Academic % of experimental therapies

I 13 4 1.4

I/II 46 1 3.7

II 61 560 49.4

II/III 13 5 1.4

III 377 159 42.6

IV 4 14 1.4

Cancer type Profit Academic % of experimental therapies

Breast cancer 34 104 11.0

Gastrointestinal cancer 65 64 10.3

Genitourinary cancer 203 141 27.4

Haematological malignancy 51 57 8.6

Lung cancer 84 39 9.8

Melanoma 45 24 5.5

Rare tumours 32 314 27.5

Figure 1 Cost savings per study phase. €, euro.

Table 2 Average per patient cost savings per tumour type per year

Cancer type 2018 2019 2020

Breast cancer € 1,079.22 € 786.81 € 813.21

Gastrointestinal cancer € 3,804.51 € 4,210.52 € 5,264.15

Genitourinary cancer € 7,559.88 € 6,081.25 € 6,978.79

Haematological malignancy € 11,892.60 € 14,140.74 € 17,711.11

Lung cancer € 17,316.97 € 12,214.32 € 10,293.72

Melanoma € 33,826.69 € 31,544.32 € 22,464.52

Rare tumours € 2,798.75 € 888.06 € 812.17

€, euro.
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also excluded from the analysis. Clinical trials and compassionate 
use resulted in savings of almost 20% in cancer drug expenditure 
at our institute, contributing substantially to the sustainability 
of our National Health Service. Although cost savings increased 
in 2020 (+3.7% compared with 2019), they nonetheless repre-
sented the lowest savings in the 3 year period of analysis in terms 
of cancer drug expenditure, i.e. 18.5% (- 0.7% compared with 
2019). Cancer drug spending is constantly increasing, mainly 
due to the introduction of reimbursement for high cost innova-
tive drugs or new indications. In a recent analysis conducted in 
another Italian cancer institute, D'Ambrosio et al reported annual 
savings of around €6 million (almost entirely from sponsored 
clinical trials) using a data- projection method based on a 4 week 
analysis.11 The solidity of our results lies in the fact that our anal-
ysis covered a 3 year period that took into account the changes 
in drug prices during that time. The impact of changes in drug 
prices stands out in melanoma and lung cancer data in table 2, 
in which, over the course of 3 years, the average cost savings 
per patient fell considerably due to a decrease in the costs of 
immunotherapy treatments, mainly defined as SOC. A strength 
of our study is its inclusion of patients with any tumour type (not 
only solid tumours) taking part in a clinical trial regardless of 
phase or type (profit or academic). The annual savings in clinical 
trials of around €4.4 million, with a notable contribution from 
academic clinical studies (31.6%), is the result of a direct analysis 
and represents, as in the D’Ambrosio et al projection,11 about 
20% of savings on the annual expenditure for oncological drugs.

Stratification allows comparison of results between tumour 
types within our study. For example, drug savings generated by 
genitourinary and melanoma clinical trials are similar in terms of 
the total sum over the 3 years. However, genitourinary savings 
are the result of 344 patients treated with experimental thera-
pies and average cost savings per patient which are much lower 
than melanoma. Only 69 patients were treated with experi-
mental melanoma therapies, but melanoma recorded the highest 
average per patient cost savings.

Medicines authorised by the European Medicines Agency 
(EMA) are marketed in individual member states after varying 
periods of time. This timing can severely penalise patients. It 
is therefore essential to ensure these therapies are more readily 
available.20 The results of our secondary analysis underline the 
growth of therapeutic use programmes such as compassionate 
use programmes, treatment on a named- patient basis, early 
access programmes and expanded access programmes. In many 
cases, compassionate use represents an early access tool to 
bridge the gap between approval and reimbursement timelines. 
Jommi et al in 2021 estimated that avoided drug costs reported 
in compassionate use studies measuring only drug costs ranged 
from €1,746 to €49,301 per patient.21 Our analysis confirms 
that the guarantee of the free supply of drugs by the pharma-
ceutical company for compassionate use represents an important 
economic opportunity.

Not all investigational therapies provide clinical benefits over 
SOC or BSC. Our study focused on drug cost savings of interest 
to the health service payer. A limitation of our study is that not 
all drugs, even if they are provided free- of- charge, add benefit to 
individual patients. The drugs themselves may not be effective 
and may result in serious adverse events for some patients. The 
price of cancer drugs has increased exponiently but some of these 
increases cannot be justified by the clinical benefits observed. 
We do not suggest patients be enrolled in trials for economic 
reasons, but these results suggest that economic investment in 
clinical trials, including academic ones, are an opportunity to 
offer more treatment options to patients in a sustainable way.

CONCLUSIONS
In the last 20 years in oncology, investing human and economic 
resources in clinical trials has resulted in clinical progress and 
achievement at the pharmacological level. Pharmaceutical 
companies have borne the economic cost of investing in drug 
trials, especially profit clinical trials. This has inevitably affected 
the price of approved drugs. Although the high standards 
required in conducting a clinical trial undoubtedly condition 
the centres involved, the possibility of the timely availability 
of a greater number of therapeutic options and the potential 
economic advantage in terms of grants and drug resources turn 
clinical trials into concrete opportunities. The results of our 
analysis indicate the importance of encouraging growth in clin-
ical trial planning in the public healthcare sector.
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