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Pharmaceutical expenditure is constantly growing, in parallel with the increasing
incidence of cancers and drug development costs. Enrolling patients in clinical
trials provides countless advantages both for patients and the healthcare system;
the pharmacoeconomic point of view is usually the least to be considered, but its
magnitude should not be underestimated. The aim of this retrospective study
was to estimate the pharmaceutical costs “avoided” by enrolling patients with
hematological diseases in interventional clinical trials in a single institution. For
each patient, the Standard-of-Care (SOC) therapy, which he or she would have
received outside the clinical trial, was identified based on international guidelines,
local clinical practice and ltaly's criteria for eligibility. The sum of the costs for
SOC drugs represents the potential avoided pharmaceutical expenditure. In a 5-
year period, 124 patients were enrolled in 37 interventional clinical trials. Thanks
to an academic clinical trial several patients were treated with gemtuzumab
ozogamicin, avoiding around €270.000 of SOC therapy. Enrolling patients with
Non-Hodgkin’s Lymphoma generated a total avoided pharmaceutical
expenditure of €254.546, with an average annual saving of more than €50.000,
avoiding the costs of drugs such as polatuzumab vedotin (more than €70.000
enrolling 2 patients), intravenous and subcutaneous rituximab, liposomal
doxorubicin, bendamustine and lenalidomide. Our analysis demonstrates how
enrolling patients with hematological diseases in clinical trials can alleviate the
burden on the Hematology Department pharmaceutical budget, avoiding SOC
drug expenditure and securing grants, reimbursements, and payments not
included in our analysis.
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Introduction

According to the World Health Organisation, the number of
new cancers in Europe in 2022 was approximately 4.5 million.
Hematological cancers such as non-Hodgkin’s lymphoma,
leukemia, multiple myeloma and Hodgkin’s lymphoma ranked
7th, 12th, 16th and 24th respectively (1).

With the advances in medicine and pharmacotherapy, the costs
of treatment for hematological malignancies have increased
significantly (2).

These rising costs weigh heavily on a complex healthcare system
with limited resources and an increasing number of patients in need
of treatment.

This can be seen from the OsMed ‘National Report on
Medicines use in Italy’ of 2023 produced by AIFA (Agenzia
Italiana del Farmaco), where the Anatomical Therapeutic
Chemical (ATC) Classification “L - Antineoplastic and
Immunomodulating Agents” represents the first therapeutic
category in terms of both public expenditure and average Daily
Defined Dose (DDD) cost.

The expenditure trend shows a 5% increase compared to 2022,
reaching €7.358 billion, 28,3% of the total expenditure of the Italian
National Health Service (INHS). This trend seems to be steadily
increasing despite a reduction in prices (-4,8%) and in the average
DDD cost (-3,0%) (3). In order to ensure homogeneous and rapid
access to potentially innovative therapies, in 2015 AIFA established
the ‘Fund for Innovative Medicines’. Based on parameters such as
therapeutic need, added therapeutic value compared to the current
standard of care and the quality of evidence, certain drugs may enter
this specific reimbursement fund (4).

By the end of 2024, AIFA considers 70 therapeutic indications
of 53 active substances to be innovative. 31 therapeutic indications
are non-oncological, 25 are for solid tumors oncology and 14 (20%)
are for hematological pathologies, of which 4 are Chimeric Antigen
Receptor T-cells (5).

In this context of increasing pharmaceutical expenditure, the
Hematology Department of the Azienda Sanitaria Universitaria
Giuliano Isontina covers a population of about 360.000
inhabitants and takes care of patients with both malignant and
benign hematological diseases.

In 2022, the pharmaceutical expenditure of the Hematology
Department was approximately €8 million, representing 17% of the
pharmaceutical expenditure of the entire hospital.

80% of this amount was used for drugs belonging to ATC L.
65% was allocated to antineoplastic agents.

A recent analysis published by a private Italian Cancer Centre
assessed the potential costs avoided through clinical trials in
oncology and onco- hematology. The analysis shows that
enrolling patients in interventional clinical trials with supplied
drugs saved INHS more than 4 million € annually in Standard-
of-Care (SOC) drugs (6).

The aim of this report is to evaluate the impact of enrolling
patients in clinical trials for hematological diseases in terms of
potential pharmaceutical cost-saving, thus not impacting on the
Hematology Department’s pharmaceutical budget and the INHS.
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Method

We conducted a retrospective, single-center analysis of patients
enrolled in hematology interventional clinical trials between
January 1, 2020 and December 31, 2024.

All patients with benign and malignant diseases treated
according to experimental protocols were selected. Our
Hematology Department enrolls patients both in profit-sponsored
and non-profit Phase II and III trials.

The drugs they were treated with in the clinical trial were either
approved and not yet approved in Italy.

Patients for whom SOC was the best supportive care, or for
whom the clinician identified a drug under a compassionate use
program as the therapeutic alternative, were excluded.

To determine the hypothetical SOC for each analyzed patient,
we referenced international guidelines, local clinical practice, and
ATFA’s eligibility criteria. This identified SOC is the therapy which
the patient would have received outside the clinical trial.

The dosages of the theoretical SOC drugs were calculated based
on the actual anthropometry of the patients. The cost of these drugs
was then calculated by multiplying the number of SOC cycles by the
dose in milligrams and the price per milligram. If a patient did not
complete the experimental treatment, the number of SOC cycles
was determined based on the cycles completed in the clinical trial.

A sample of the calculations is available in the Supplementary Data.

The sum of the costs for SOC drugs thus represents potential of
the pharmaceutical budget avoided expenditure, as patients were
treated according to the clinical trial therapy with drugs provided by
the sponsors.

Results

During the five-year period, 124 patients were enrolled in 37
interventional clinical trials, of which 23 were profit-sponsored and 14
academically-sponsored, with a peak of enrollment in 2023 (32
patients) (Supplementary Tables S1, S2 in the Supplementary Data).

Four patients were excluded from the analysis: one because the
only possible therapy was best supportive care and 3 because they
were candidates for a drug under compassionate use program as the
hypothetical SOC.

The pathological area that enrolled the largest number of
patients was non-Hodgkin’s lymphoma, which includes diffuse
large B-cell lymphoma, marginal zone lymphoma, follicular
lymphoma, and mantle cell lymphoma. A total of 74 patients
were enrolled over 5 years, with a peak of 21 patients in
2022 (Figure 1).

The avoided drug expenditure for SOC therapy over this five-
year period was €754.556,72.

Figure 2 shows the five-year trend in avoided expenditure, the
number of active trials and patients enrolled.

Table 1 details the avoided costs per active substance per year.
The active substance for which a greater ‘saving’ was shown is
gemtuzumab ozogamicin (GO), a toxin-conjugated anti-CD33
monoclonal antibody used for first-line acute myeloid leukemia.

frontiersin.org


https://doi.org/10.3389/frhem.2025.1613099
https://www.frontiersin.org/journals/hematology
https://www.frontiersin.org

Loiacono et al.

35

N
o

[,
w

=
o

v

. IIII il III--I--
L AML cLL HCL HL P

10.3389/frhem.2025.1613099

NHL
AIHA AL I MM (DLBCL, MZL, PTCL,T-PLL  TOTAL
FL, MCL)

2020 1 2 5 8

2021 3 2 4 2 12 1 24

2022 4 2 2 1 21 30

2023 1 1 3 1 4 3 19 32

2024 2 3 3 4 1 1 16 30
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FIGURE 1

Patients per year per pathology group. AIHA, Autoimmune Hemolytic Anaemia; ALL, Acute Lymphoblastic Leukemia; AML, Acute Myeloid Leukemia;
CLL, Chronic Lymphocytic L Leukemia; HCL, Hairy Cell Leukemia; HL, Hodgkin Lymphoma; ITP, Immune Thrombocytopenia; MM, Multiple
Myeloma; NHL, Non-Hodgkin Lymphoma; DLBCL, Diffuse Large B-Cell Lymphoma; MZL, Marginal Zone Lymphoma; FL, Follicular Lymphoma; MCL,
Mantle Cell Lymphoma; PTCL, Peripheral T-cell lymphoma; T-PLL, T-Cell Prolymphocytic Leukemia.

This drug was provided as part of an academic study protocol aimed
at evaluating the impact of GO, in combination with standard
chemotherapy, on minimal residual disease levels.

It should be highlighted that, in this instance, the SOC and the
experimental protocol therapy align.

Enrolling 13 patients in 5 years in this trial generated an average
non-expenditure for SOC drugs of almost €68.000/year.

Enrolling patients in multiple myeloma trials resulted in savings
on lenalidomide and thalidomide, but also on daratumumab, which
is the molecule with the second highest spending in Italian hospitals
(€456,3 million) (3).

Four patients were enrolled in an academically-sponsored trial
comparing cladribine to rituximab and vemurafenib in patients
with newly diagnosed hairy cell leukemia. Regardless of the
treatment arm, INHS did not spend more than €6.000 on
cladribine for these patients, as the experimental and control
arms were supplied by the Academic Promoter.

We enrolled 2 patients in a profit-sponsored trial for relapsed/
refractory diffuse large B-cell lymphoma. By doing so, we avoided
spending more than € 70.000 on polatuzumab vedotin.

Enrolling patients in clinical trials has resulted in ‘savings’ not
only in the use of intravenous drugs but also for oral treatments
such as idelalisib, venetoclax, eltrombopag, and fostamatinib.
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Discussion

Clinical trials remain the cornerstone of clinical research, since they
allow the development of more effective treatment strategies, as well as
the access to novel drugs or treatment approaches that are expected to
be more effective and possibly better tolerated than the SOC.

Several studies have documented that the outcome of patients
treated in clinical trials is better than that of patients treated with
SOC (7-10). Moreover, being treated in the context of a clinical trial
may be the sole therapeutic option in several circumstances.

Besides the scientific significance, participating in a clinical trial
also provides an opportunity for growth for the Hospital in terms of
expertise of the healthcare team, the facilities and equipment
required and adherence to Good Clinical Practice. Finally, the
potential pharmaceutical savings should also be considered, as the
experimental drugs are provided free of charge, thus patient’s
treatment will not affect the budget of INHS.

The aim of this work was to demonstrate how enrolling patients
in clinical trials can alleviate the burden on the INHS
pharmaceutical budget. We showed that even in a single
Institution, that covers a relatively small area, enrolling patients
in clinical trials allowed us to save about €700.000 in a 5-years
period. The majority of trials (59%) were phase 3, with sponsored
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Avoided expenditure trend 2020-2024.

trials being frequent (37%). It is therefore remarkable that, in our
experience, GO was the drug that allowed us to ‘save’ the most and
was provided in the context of an academic trial.

The amount of the ‘avoided costs’ has varied slightly over the
years, with a mean of €173.662 saved per year. There may be several
reasons for such variability including the availability of clinical trials,
the duration of the enrollment period, the study design and the
stringency of the inclusion criteria that may have influenced the
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number of patients enrolled. Moreover, based on how the saved costs
were calculated, the response to treatment, which ultimately
determines its duration, may also have contributed to this variability.

Finally, the actual cost of the drug may vary compared to the
previous year, which means that the SOC cost for certain drugs has
also changed over the period considered. This is the case of
lenalidomide, whose price has significantly dropped since the end
of 2022, when the molecule lost its patent.

TABLE 1 Summary table of avoided costs per active substance per year, with subtotals per year and per molecule.

SOC Drugs 2020 2021 2022 2023 2024 Total
Gemtuzumab Ozogamicin (Endovenous - EV) €68.797,30 €82.046,25 €60.167,25 €60.167,25 €271.178,05
Lenalidomide (Oral) €76.356,00 €10.520,69 €86.876,69
Polatuzumab Vedotin (EV) €72.912,37 €72.912,37
Idelalisib (Oral) €70.066,68 €70.066,68
Rituximab (EV/Subcutaneous - SC) €4.736,5 €1.208,17 €23.828,49 €24.740,12 €12.850,58 €67.363,96
Venetoclax (Oral) €53.431,99 €53.431,99
Carfilzomib (EV) €43.374,23 €43.374,23
Liposomal Doxorubicin (EV) €1.552,52 €12.650,94 €13.532,10 €8.119,26 €35.854,82
Daratumumab (SC) €14.813,40 €14.813,40
Eltrombopag (Oral) €1.382,27 €11.058,17 €12.440,44
Obinutuzumab (EV) €10.953,10 €10.953,10
Cladribine (SC) €6.439,57 €6.439,57
Fostamatinib (Oral) €4.591,48 €4.591,48
Thalidomide (Oral) €3.113,09 €3.113,09
Bendamustine (EV) €63,05 €905,54 €178,27 €1.146,86
Total €81.155,65 €76.149,47 €192.343,59 €291.281,52 €113.626,50 €754.556,72
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It should also be mentioned that for commercially sponsored
trials, this analysis does not consider any grant, payments or
reimbursements; the aim of this report is to focus on the
pharmaceutical expenditure only.

Other experiences published by oncology research and
treatment institutes confirm that clinical trials are a therapeutic
opportunity and a potential opportunity for cost savings (6, 11-13).

In conclusion, our retrospective analysis demonstrates the
significant, although currently underestimated, financial benefit of
enrolling patients in hematology clinical trials. These findings
underscore the importance of continued investment in clinical
trial infrastructure and personnel, not only to advance patient
care and scientific knowledge, but also to contribute to the
financial sustainability of the healthcare system. Such evidence
may also encourage decision-makers to invest more in clinical
trials, further incentivizing both institutional support and national
funding for this crucial aspect of medical advancement.
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