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Purpose: Intravenous (IV) decitabine is a therapeutic option for patients with newly diagnosed acute myeloid leukemia (AML)
ineligible for induction chemotherapy. Recently, the oral formulation of decitabine-cedazuridine demonstrated comparable efficacy and
safety to IV decitabine, and pharmacokinetic equivalence. This study estimates the direct non-drug healthcare costs of IV decitabine
administration in Italy, including central venous catheter (CVC) and infection management, and assesses the economic impact of oral
decitabine introduction.

Methods: A micro-costing analysis from the Italian National Health Service (NHS) perspective was developed in four steps: 1)
identification of the phases of IV and oral decitabine administration process, including CVC and infection management; 2) estimation
of resource consumption, frequencies and proportion of patients for each phase; 3) collection of unit costs; 4) development of a cost
analysis model. Inputs were retrieved from literature, public sources, IQVIA proprietary databases and a panel composed of clinicians,
nurses and hospital pharmacists working in oncology departments. Two scenarios were explored: the first applying the economic
impact to the population of interest over three years, the second including the cost of blood transfusions.

Results: The analysis estimated a total non-drug administration cost per patient of € 3574.6 and € 781.4 for a treatment course with IV
and oral decitabine, respectively, leading to a cost impact of oral drug introduction of - € 2793.2 (=78.1%). The first scenario estimated
a total saving for the Italian NHS of € 1.09 million over three years, the second scenario estimated a potential additional impact of - €
3418.6/patient due to transfusions.

Conclusion: The administration of oral versus IV decitabine is expected to generate cost savings for the Italian NHS in terms of drug
administration, CVC and infection management, in patients with AML ineligible for induction chemotherapy.
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Introduction
Acute myeloid leukemia (AML) is a hematopoietic malignancy of bone marrow stem cells with abnormal differentiation
and clonal accumulation of myeloid stem cells.' > In Italy, there is an estimated annual incidence of 3.5 cases per 100,000
individuals,® typically found in older patients, with a median age at diagnosis of about 70 years.? Similar to other blood
tumors, AML may cause severe anemia, neutropenia and thrombocytopenia, often resulting in dependence on blood
transfusions® and in the associated risks of hemorrhagic and infectious complications.’

The increasing incidence of AML with advancing age® may compound existing comorbidities and genetic alterations,
further exacerbating this frail population and severely restricting its treatment options.® Indeed, it is currently estimated
that in Italy half of newly diagnosed adults with AML are ineligible for standard induction chemotherapy.’
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For these patients, a possible therapeutic option is the administration of intravenous (IV) decitabine,”'”
a hypomethylating agent that inhibits DNA methyltransferase, with a direct cytotoxic effect on cellular differentiation
and apoptosis.® Despite decitabine showing good efficacy and safety® in the outpatient setting,'" also for elderly and unfit
patients,'* its IV mode of administration might pose several challenges for these patients and the National Health Service
(NHS). Indeed, existing literature on IV drug administration in patients affected by oncological diseases highlights

the negative impact on patients’ quality of life (QoL) due to prolonged infusion times and frequent hospital visits.®'*'

1920 increases

Additionally, the use of a central venous catheter (CVC) in such immunocompromised and frail patients
this burden, and implies potential infectious complications associated with both frequent hospital access and IV
administrations.'>*' From the NHS perspective, IV administration leads to costs of consumables and healthcare
professional (HCP) time.'*'**%2?

In this context, characterized by the absence of exclusively oral treatments for patients with newly diagnosed AML
ineligible for induction chemotherapy and by the significant burden of IV infusions on both patient’s and caregiver’s
QoL, the introduction of an oral drug may constitute an opportunity to shift the whole treatment paradigm and recalibrate
patient management.'> This transition to oral treatments taken at home would reduce patients’ dependence on hospitals,
thus contributing to optimize hospital resource utilization,” and alleviate the burdens experienced by patients, their
families and caregivers.***

In September 2023, the European Medicines Agency (EMA) granted the marketing authorization for an oral
formulation of decitabine-cedazuridine (hereinafter referred to as “oral decitabine”) which, although being registered
by EMA as a novel active substance,”® can be considered a pharmacokinetically equivalent oral version of IV decitabine
and comparable in terms of both efficacy and safety.’’>° This equivalence is supported by the findings of the
registrational, randomized, crossover, pharmacokinetic Phase 3 ASCERTAIN clinical trial,”®>° which compared the
systemic exposure of decitabine when administered intravenously at a dose of 20 mg/m? for 5 days with that of orally
administered decitabine 35 mg with cedazuridine 100 mg for 5 days. The results demonstrated equivalent systemic
decitabine exposures between the two formulations, with demethylation rates showing a minimal difference of <1.1%.%*~
39 Furthermore, the median overall survival, clinical response, and safety profile observed with oral decitabine were
consistent with those previously reported for IV decitabine,**® underscoring the therapeutic interchangeability of the two
formulations and providing robust evidence that supports the use of oral decitabine in patients with newly diagnosed
AML ineligible for induction chemotherapy.

The primary objective of this study is to estimate the direct non-drug healthcare costs associated with IV and oral
administrations of decitabine in patients affected by newly diagnosed AML ineligible for induction chemotherapy in
Italy. The analysis implements a micro-costing approach and considers costs associated with drug administration,
including CVC-related processes and the management of infections. Given that in Italy during the study period, oral
decitabine was not commercialized, price was undefined, and treatment costs were not estimated, and the study
exclusively focused on administration costs.

In addition, the study aims to estimate the expected economic impact of the introduction of an oral formulation of
decitabine.

Materials and Methods

The analysis uses a bottom-up micro-costing approach and considers the perspective of the Italian NHS, including the
cost of process-related consumables, HCP time and hospital overhead for drug administration and CVC management.
Recent literature shows that hospital overhead costs are derived as a percentage of the cost of consumables and HCP
time.'*"'* In alignment with this literature, our study applies a 25% overhead rate.'* To estimate costs of different types of

1733 tariffs have been applied in order to absorb the wide variability in management procedures.**

infections,

The study was developed in four steps: 1) identification of the phases involved in the administration of IV and oral
oncology treatment administration process, including the administration itself, CVC insertion, follow-up and removal,
and infection management; 2) estimation of resource consumption, frequencies of consumption and proportion of patients

associated with each phase; 3) collection of unit costs and 4) integration of the information through a cost analysis model.
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Specifically, the cost associated with each identified process was calculated by multiplying the resources consumed in
each phase by their unit cost. The overall cost per patient was then determined by multiplying this value by the frequency
of procedures and the proportion of patients estimated to undergo each.

Results are reported per patient treated with IV administration of decitabine, with oral administration of decitabine, and
the differences between the two, considering the first and subsequent treatment cycles (cycle 1 and cycle 2+, respectively),
and the entire treatment duration. Costs are expressed in Euros (€) for the year 2023 (for costs which required an adjustment
for inflation, the coefficient referred to 2023 was considered more robust because it was calculated over the whole year, while
the inflation coefficient for 2024 was available only for the first months of the year).

Two scenario assessments were then developed: the first one applies the expected impact of the introduction of
oral decitabine to the population of interest over a three-year time horizon, while the second one includes the cost
of administering blood transfusions and hypothesizes a potential cost impact from oral formulation introduction.

Identification of Processes and Phases

The most recent national and international guidelines,31’32’35’36 hospital protocols,
11,13,22,33,41

3739 national reports*® and published

literature were assessed and reviewed to identify the processes to administer an IV and oral treatment in the
population of interest, to insert, manage and remove a CVC and to manage infections. The retrieved information was
integrated and validated with data extracted from an expert panel collaborating with IQVIA. This panel consisted of 6
oncologists, 6 hospital pharmacists and 6 nurses working in oncology departments distributed across Italian regions and
representing the national context. In case no information was available about oral decitabine, assumptions based on either
similar oral anticancer drugs or IV decitabine were made.

To ensure representation from the Italian NHS perspective, we only considered those processes performed within

hospitals.

Resource Consumption
Resources considered in the analysis for drug administration and CVC management include process-related consumables,
HCP time and hospital overhead.

To estimate the cost per patient for the whole treatment duration, frequencies of procedure per cycle, the average
number of treatment cycles and the proportion of patients going through each procedure were investigated, looking for
differences between patients treated with IV and oral drugs.

Similarly to identification of processes, data on resource consumption, frequencies and treatment duration were

3739 31,32,35,36 reports40 and published literature!»13-22:33:41

retrieved from the synergism between protocols, guidelines,
and validated with the expert panel.
Drug-specific resource consumptions such as decitabine IV infusion duration and number of treatment days per cycle

27,42 9,43

were obtained from decitabine’s summary of product characteristics and validated with published literature.

Unit Costs Collection
Unit costs of consumables were retrieved from the IQVIA Medical Devices Hospital Consumption audit (a proprietary
database containing information on quantities and costs of medical devices purchased by hospitals participating in
medical device hospital tracking from 2014 onwards),** IQVIA sales data,*” published literature®® and national
tariffs.*’~*°

Direct costs associated with HCP time were estimated through the human capital approach,***° considering the most recent
(2021) HCP annual salaries reported from the Italian Ministry of Economy and Finance®' adjusted for inflation to 2023.%>

47,48

For infection management, resource consumption was estimated directly using national tariffs and unit costs of

pharmacological treatments.***’

Sensitivity Analysis
To test the robustness of our results, a deterministic sensitivity analysis (DSA) was conducted by applying +20%
variations on the most uncertain inputs of the study such as HCP time, unit costs, CVC utilization and infection
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incidence. Moreover, an additional phase in the IV administration process, a different percentage of overhead costs and
an alternative input for infection incidence were included in the sensitivity analysis due to uncertainty that emerged from
the assessed sources.

Scenario Assessment |: Impact on NHS Budget in a Three-year Time Horizon

To estimate the extent of the impact of the introduction of oral decitabine on the NHS budget in terms of drug
administration, CVC and infection management cost, the model compares two scenarios in a three-year time horizon.
The first scenario assumes that no oral drug introduction occurs; therefore, the totality of patients with newly diagnosed
AML ineligible for induction chemotherapy and receiving decitabine in Italy is treated with IV decitabine. Conversely,
the second scenario assumes a gradual introduction of the oral formulation, with a decreasing portion of eligible patients
receiving the therapy intravenously.

To identify the number of newly diagnosed patients with AML, ineligible for induction chemotherapy and candidates
for decitabine in Italy, the adult Italian population was initially considered.® To this population, an annual AML
incidence rate of 0.009% was applied,” of which 46.5% was considered ineligible for induction chemotherapy.’
Subsequently, the proportion of patients eligible to receive decitabine in Italy was retrieved from IQVIA Oncoview
database,>*

interviews with 480 specialized clinicians, and estimated at 18.0%. Finally, a corrective factor equal to +0.18% was

a proprietary database collecting real-world data on cancer diseases in Italy through monthly structured

considered to account for the increasing adult population over years 1-3 of this study.”® Therefore, the number of newly
diagnosed AML patients not eligible for induction chemotherapy and candidates to receive decitabine in Italy was
estimated at 376, 377 and 378, respectively, for year 1, year 2 and year 3.

As for oral drug penetration, oral decitabine-cedazuridine market share in the second scenario was estimated to be
13%, 32% and 58%, respectively, for year 1, year 2 and year 3.

Scenario Assessment 2: Inclusion of Blood Transfusion Cost
Both IV and oral decitabine have been proven to reduce patients’ dependence on transfusions of red blood cells and
platelets.?* % As some expert insights suggested that patients treated with oral oncology drugs may exhibit lower
transfusion dependence compared to those receiving IV therapies, we estimated the cost associated with the transfusion
of blood components in patients newly diagnosed with AML ineligible for induction chemotherapy in order to explore
the possibility of additional cost savings per patient treated with the oral formulation.

In alignment with the methodology presented in previous sections, details on phases, activities, and resource

3859 published literature,®® national

consumption were retrieved from national reports,”’ national institutional documents,
tariffs,*® IQVIA sales data*’ and integrated with expert panel insights. Details are provided in supplementary materials
(Tables S1-S3).

Specifically, considering the absence of published data comparing IV and oral decitabine in terms of transfusion
needs, we assessed explorative scenarios by assuming that patients treated with the oral formulation would exhibit an
average reduction in transfusion dependence by 10%, 20%, and 30% after the first cycle, compared to those receiving IV

decitabine.

Results

|dentification of Processes and Phases
Identified processes and their specifics are outlined in Table 1.

Based on assessed sources, administration of IV decitabine includes a drug preparation phase in the hospital
pharmacy and the infusion itself. In contrast, when using oral formulations of decitabine, the only phase is the
dispensation by the hospital pharmacist.

The process for managing a CVC, due to IV infusion of decitabine or transfusion support, includes its insertion,
periodic follow-up, and eventual removal.
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Table | Phases, Activities and Consumables Consumption by Process

Process® Phase Activity Consumable and Source of Unit Average
Cost Consumption per
Patient
IV decitabine Drug ® HCP preparation with protective | Non-sterile vinyl glove44 2 every 6 patients
administration preparation equipment 4

Reinforced sterile gown* | every 12 patients

® Work surface sterilization and

preparation FFP2 face mask** | every 12 patients
® Drug reconstitution and dilution -
) . Non-sterile headcap | every 12 patients
® Drug transportation from hospital
pharmacy to hospital ward Protective face shield** | every 12 patients
Shoe cover® 2 every |2 patients
Sterile and absorbent towel for 2
antiblastic drug preparation®
Disinfection wipe for medical 6
devices*

Sodium chloride 0.9% 250 mL |
infusion bag**

20 mL luer lock syringe44 |

Sterile luer lock needle** 2

Vial perforator (Spike)** |

Water for injection 10 mL vial** |

Photo-shielded bag** I

Drug infusion ® HCP preparation with protective | Non-sterile glove®* 2 every 3 patients

equipment
. . Non-sterile gown44 | every 3 patients
® Patient’s skin disinfection

® Drug administration Non-sterile surgical face mask**

® Patient monitoring and administra-

| every 3 patients

. Non-sterile headcap** | every 3 patients
tive procedures

2% chlorhexidine in 70% alcohol skin |

wipe44

Infusion set** |

Sterile and absorbent towel for |

patient cover*

b

Hospitalization*” | for 3% of patients

with CVC
Cannula**© |
Gauze pad**© |
Adhesive medication*** |
Oral decitabine Drug ® Check of prescription’s appropriate- - -
administration dispensation ness by pharmacist
® Drug dispensation
® Administrative procedures
(Continued)

ClinicoEconomics and Outcomes Research 2025:17 https: 175



Di Costanzo et al

Table 1 (Continued).

Process® Phase Activity Consumable and Source of Unit Average
Cost Consumption per
Patient
cvc CVC insertion ® HCP preparation with protective | PICC catheter micro-introduction |
equipment kit
® Patient preparation with local
. prep PICC catheter** |
anesthesia and echography exam
® CVC insertion Pair of sterile gloves* 1.9
® Positioning check and CVC fixation
Sterile gown44 0.9
Non-sterile surgical face mask** 0.9
Non-sterile headcap® 0.9
PICC skin fixation device |
(Grip-Lok)**
Sodium chloride 0.9% 10 mL vial*® [
20 mL syringe and needle** |
Lidocaine 10 mg/mL 10 mL vial*® |
Chloraprep 3 mL applicator* |
Ultrasound*® |
Intracavitary electrocardiogram*®® | for 95% of patients
Chest X-ray*®e | for 36% of patients
Venous blood sampling*®® |
Blood count*®® |
CVC follow-up ® HCP preparation with protective | PICC medication kit** |
equipment . 44
Steril |
® Patient’s skin disinfection erfie gown
® CVC flushing and application of new Chloraprep 3 mL a|;>|:)|icator44 |
medications
CVC removal ® HCP preparation with protective | Pair of sterile gloves44 |
equipment . 44
Steril |
® Patient’s skin disinfection erie gown
® CVC removal Non-sterile surgical face mask** I
Non-sterile headcap™ |
Sterile and absorbent towel for |
patient cover*
Chloraprep 3 mL applicator** |
Gauze pad* |
Instant ice bag** |

(Continued)
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Table | (Continued).

Process® Phase Activity Consumable and Source of Unit Average
Cost Consumption per
Patient
Infection Diagnosis ® First visit First visit*® |
management’ ® Blood and catheter cultures for 48
i . Venous blood sampling 2
diagnosis
Blood culture test*® 2

Catheter culture test*® |

Pharmacological | ® Antibiotic treatment prescription Antibiotic treatment*’ |
treatment
Follow-up ® Control visit and eventual treatment | Control visit*® |

interruption

Notes: *The process of oral decitabine administration does not imply consumables use; ®Cost estimated through DRG 464 tariff value, taken as a proxy for the baseline cost
of hospitalization; “Used only for patients receiving IV administration without CVC; “For target patients the inserted device is always a Peripherally Inserted Central Catheter
(PICC); *Outpatient national tariffs (Codes: 88.73.3; 89.52; 87.44.1; 91.49.2; 90.62.2); ‘In case of outpatient management (50% of cases), consumables estimated through
outpatient national tariffs*® (Sum of codes 89.7; 91.49.2; 90.94.1; 90.93.3; 89.01) and antibiotic treatment cost. In case of inpatient management (50% of cases), cost of all
these consumables estimated through DRG national tariffs*’ (DRG 575; DRG 576; DRG 320; DRG 321; DRG 89; DRG 90; DRG 419; DRG 420) weighted on the relative
discharge records (SDO), or through literature data.* Catheter culture test valorized only for patients with an inserted CVC.

Abbreviations: CVC, central venous catheter; DRG, diagnosis-related group; HCP, healthcare professional; IV, intravenous; PICC, peripherally inserted central catheter.

The most frequent infections are catheter-related bloodstream infections (CRBSI) from use of CVCs, and hospital-
acquired infections (HAI) associated with hospital-based IV administration and check-up visits. In both cases, the
infection management process involves a preliminary diagnosis, a pharmacological treatment at home or in hospital
with a subsequent follow-up.

All identified processes occur mostly in the outpatient setting (day-hospital or ambulatory care) and rarely require an
inpatient stay.

CVC and infection-related processes are valid for both patients treated with IV and oral drugs, as no variations in
phases or activities emerged between different treatment settings in all the considered processes.

Resource Consumption

The quantity of consumables and the amount of HCP time required in each process are reported in Tables 1 and 2
respectively. Possible economies of scale were accounted for by considering the number of consumables and profes-
sionals serving more than one patient simultaneously. In terms of consumables, no differences emerged among different
treatment cycles, whereas some variations emerged for HCP times: in particular, nurse time for IV decitabine admin-
istration was higher in cycle 1 due to a longer post-infusion monitoring period, while the clinicians’ involvement in the
initial prescription of therapy before the first drug administration resulted in longer times during the first therapy cycle.

Phase-related frequencies and proportion of patients going through each procedure are reported in Table 3.

Specifically, IV decitabine is prepared and administered during the first 5 days of a 28-day cycle, while oral
decitabine, despite being taken daily for the first 5 days of a 28-day cycle, is estimated to be dispensed once per
treatment cycle, as generally happens for oral anticancer drugs. CVC follow-up occurs weekly, and it was assumed that
(i) CVC insertion occurs in cycle 1, (ii) infectious complications and related CVC removals or re-insertions occur only in
cycles 2+, and (iii) no CVC removal takes place at the conclusion of therapy as it is usually retained for transfusion
support.

Throughout these processes, both patients receiving IV and oral decitabine undergo weekly check-up visits and
examinations to monitor disecase progression. These assessments often coincide with drug administration and CVC
follow-up sessions. However, these activities are directly related to the disease process and are not influenced by the
route of administration; hence, it does not result in a cost differential between different routes of administration.
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Table 2 HCP Involvement Time by Process and Phase

Process Phase HCP and Source of Average Time per Patient Average Time per Patient
Unit Cost®' (min) - Cycle | (min) - Cycles 2+
IV decitabine Drug preparation Nurse 5.86 5.86
administration
Clinician 0.80 0.00
Lab technician 1.05 1.05
Pharmacist 11.50 11.50
Healthcare worker 5.00 5.00
Drug infusion Nurse 61.38° 54.02°
Clinician 11.94 8.69
Pharmacist 4.34 4.34
Oral decitabine Drug dispensation | Clinician 17.33 4.83
administration
Pharmacist 19.88 19.88
Administrative Personnel 1.17 .17
cve CVC insertion Nurse 82.78° 82.78"
Clinician 21.60 21.60
CVC follow-up Nurse 16.25 16.25
CVC removal Nurse 27.5 27.5

Notes: *For patients without an inserted CVC, the time is |5 minutes longer since venipuncture must be executed right before infusion; BInclusive of 26.67 minutes spentin
12% of the cases to address thrombotic complications right after the insertion.
Abbreviations: CVC, central venous catheter; HCP, healthcare professional; IV, intravenous.

Table 3 Parameters for Cost Estimations per Cycle by Phase and by Treatment Type

Process Phase Frequency per Cycle for Patients | Frequency per Cycle for Patients Proportion of Patients for Cost
Treated with IV Decitabine Treated with Oral Decitabine Application
Cycle | Cycles 2+ Cycle | Cycles 2+
IV decitabine Drug preparation 5 5 - - 100% of patients treated with IV
administration decitabine
Drug infusion 5 5 - -
Oral Drug dispensation - - | | 100% of patients treated with oral
decitabine decitabine
administration
cvC CVC insertion | 0.012 | 0.012 69% of patients treated with IV
decitabine and 38% of patients
CVC follow-up 3 4 3 4 treated with oral decitabine
CVC removal - 0.013 - 0.013
Infection Diagnosis - CRBSI: 0.025; - CRBSI: 0.025; CRBSI: 69% of patients treated with
management HAI: 0.012 HAI: 0.006 IV decitabine and 38% of patients
treated with oral decitabine
Pharmacological - CRBSI: 0.025; - CRBSI: 0.025; HAI: 100% of patients treated with
treatment HAI: 0.012 HAI: 0.006 either IV or oral decitabine
Follow—up - CRBSI: 0.025; - CRBSI: 0.025;
HAI: 0.012 HAL: 0.006

Abbreviations: CRBSI, catheter-related bloodstream infection; CVC, central venous catheter; HAI, hospital acquired infection; IV, intravenous.
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Consequently, resource consumption associated with check-up visits and examinations has not been considered in the
present analysis.

Lastly, regarding treatment duration, panel data indicated an average of 6 cycles for patients treated with IV
decitabine, and the same duration was assumed for patients treated with oral decitabine.

In terms of proportions, it emerged from the panel that patients treated with an IV drug need access to catheter more
frequently than patients treated with an oral drug (69% and 38%, respectively) since the latter requires it exclusively for
transfusion support and not for drug administration. Given that the utilization of catheter is associated with the increased
risk of CRBSIs and frequent access to the hospital for drug administration, a lower CVC use in patients treated with oral
decitabine means reduced exposure to both CRBSIs and HAIs. Indeed, along the whole treatment duration with IV
decitabine, infections are estimated to occur in 57% of cases, 22% of which are CRBSIs and 10% are HAIs. These
estimates are well aligned with real-world data in the European context. Various studies on AML report overall infection
rates ranging from 45% to 73%,°"°* averaging around 59%, which closely matches our estimate of 57%. Additionally,
CRBSIs account for approximately 25% of total infections,®® consistent with our figure of 22%. For HAISs, incidence
rates have been reported up to 9%,%* further validating our estimate of 10%. As for oral decitabine, while CRBSIs
incidence is applied to fewer patients with a CVC, HAIs percentage reduces to 5% due to fewer visits to the hospital.

In addition to infectious complications, it was estimated that due to the invasive nature of both catheter insertion
and IV drug administration, patients treated with IV decitabine are more often hospitalized for the drug administration
when compared to those receiving oral decitabine (7% vs 4% of hospitalized patients per cycle, respectively). As no
differences appeared between inpatient and outpatient administration-related processes, additional costs for hospitalized
patients (eg, hospital bed, meals, routine visits, etc.) were estimated and applied to the incremental percentage of
patients (about 3% per cycle) who would require hospitalization for receiving intravenous decitabine rather than the

oral form.

Total Costs
Costs per patient per treatment cycle are detailed in Table 4. Consistent with different frequencies and different HCP time
requirements, costs are usually higher in cycle 1.
Including overhead, the cost per patient receiving IV decitabine amounts to € 687.4 and € 577.5, respectively, in cycle
1 and cycles 2+, and both are primarily driven by treatment administration costs; when considering oral decitabine, these
values are reduced to € 176.3 and € 121.1, respectively, with CVC management being the largest cost component.
Considering the whole treatment duration (Figure 1), the total costs per patient treated with IV and oral decitabine
were estimated to be € 3574.6 and € 781.4, respectively, with an overall cost reduction of € 2793.2 per patient (—78.1%).
Introduction of oral decitabine is estimated to generate cost savings in each of the processes included in the analysis.
In particular, treatment administration costs are expected to be reduced by 93.1%, since no preparation and infusion are

Table 4 Cost per Patient per Cycle by Treatment Type

Process Patients Treated with IV Patients Treated with Oral
Decitabine Decitabine

Cycle | Cycles 2+ Cycle | Cycles 2+
IV decitabine administration (€) 439.9 401.7 - -
Oral decitabine administration (€) - - 40.3 25.8
CVC (€) 247.5 100.2 136.0 55.1
Catheter-related bloodstream infection management (€) - 49.7 - 27.3
Hospital-acquired infection management (€) - 259 - 12.9
Total cost per patient (€) 687.4 577.5 176.3 121.1

Abbreviations: CVC, central venous catheter; IV, intravenous.
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-2,793.2 €
(-78.1%)
3,574.6 €
-2,279.0 €
(-93.1%)
2,448.2 €
€
2
©
Q
3
Q
3
Q
]
781.4€ -111.8 €
(-45.0%) 65.2€
411.3€ (:50.3%)
169.2 € 248.2€ 136.4 € 129.7€  g45¢
= . — mm 25¢
Total Drug CcvC CRBSI HAI
administration management management

- Treated with 1V decitabine |:| Treated with oral decitabine

Figure | Cost per patient per whole treatment duration by treatment type and cost component.
Abbreviations: CRBSI, catheter-related bloodstream infection; CVC, central venous catheter; HAI, hospital-acquired infection; IV, intravenous.

needed when taking an oral drug. CVC and CRBSI management costs are also expected to decrease by 45.0%, due to
a lower percentage of patients requiring CVC insertion when treated with an oral drug. Ultimately, HAI management
costs would be reduced by 50.3% because patients treated with oral decitabine are not expected to access hospitals as
frequently, resulting in reduced exposure to HAIs.

In terms of HCP time allocation, Table 5 reports the overall working days spent by each HCP per treatment route with
the relative cost. Results show that all HCPs would save time, but most of the savings are estimated to be achieved by
nurses, for which the introduction of oral decitabine would spare 4.4 working days per patient throughout the whole
treatment duration (4.8 vs 0.4 for patients treated with IV and oral decitabine, respectively), meaning that the time spent
for each patient treated with IV decitabine may be re-allocated to treat 11 patients with oral decitabine.

Sensitivity Analysis
Results of DSAs are presented in Figure 2.

Estimated difference in costs per patient of IV and oral decitabine administration is most sensitive to HCP time and
unit cost variations (from - € 3127.9 to - € 2458.5 per patient, with respect to a baseline value of - € 2793.2); however,
impact on cost savings does not exceed £12%, confirming robustness of results. In all DSAs, the introduction of oral
decitabine consistently emerges as a cost-saving alternative.

Table 5 HCP Working Days per Patient per Whole Treatment Duration by Treatment Type

HCP Patients Treated with IV Patients Treated with Absolute Working Days HCP Cost Reduction with
Decitabine (days?) Oral Decitabine (days?) Reduction with Oral Oral Decitabine (€)
Decitabine (days®)

Nurse 4.8 0.4 —4.4 —967.8

Clinician 0.6 0.1 -0.5 —286.6

Pharmacist 1.0 0.2 —0.8 —352.8

Lab technician 0.1 - —0.1 —14.2

Healthcare worker 0.3 - —-0.3 —54.8

Total® 6.8 0.7 —6.1 —1676.2

Notes: *Values computed assuming 8-hour workdays; ®Since infections were valued through national tariffs, these results only refer to treatment administration and CVC-

related processes, being therefore conservative.
Abbreviations: HCP, healthcare professional; IV, intravenous.
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Baseline: -2,793.2 €
-3’2317 2?%€) Healthcare personnel time +/- 20% f,i;?/os)s €
-3’02+7élk€) Costs of consumables +/- 20% -2’56(?53%€)

-2,994.6 €

(+7%) Inclusion of pre-medication before IV infusion?

-2,9%*1'.5?’:) Percentage of patients with a catheter +/- 20% i25§5/06)55 €
Lower overhead costsb 2?52/00)31 €
2863.8¢ Incidence of infections from IV decitabine clinical trial® 25a5€
.2,8f3"|?%€) Incidence of infections +/- 20% (21,2/05)71 €
I Positive relative varlation with respect to bassline Negative relative variation with respect to baseline

Figure 2 Tornado diagram presenting sensitivity analysis results.

Notes: “It refers to the administration of prophylactic treatments with cortisone and antihistamines suddenly before IV administration to prevent adverse events; ®Lower
overhead cost means applying overhead costs as 20% of the cost of non-drug consumables and HCP time;'® IV decitabine clinical trial®® reports the incidence of “Infections
and infestations” of any grade during whole treatment duration, such value ranges from 45% (assuming more infections occurring concurrently) to 76% (assuming no
infections occurring concurrently).

Abbreviations: HCP, healthcare professional; IV, intravenous.

Scenario Assessment |: Impact on NHS Budget in a Three-year Time Horizon

Results of the scenario assessment are reported in Figure 3. Considering costs of drug administration, CVC-related
processes and infection management costs, the introduction of oral decitabine over a three-year time horizon is estimated
to result in a potential cost saving for the Italian NHS equal to - € 1.09 million (—26.9%): from a total of € 4.04 million
considering only IV decitabine to € 2.95 million considering the penetration of its oral formulation.

€ 1.34 million € 1.35 million € 1.35 million

€ 1.20 million

€ 1.01 million

€ 0.74 million

Costs

1
-€ 0.14 million'

-€ 0.34 million,
1

-€ 0.61 million
Year 1 Year 2 Year 3

B Scenario 1: no oral decitabine [ Scenario 2: oral decitabine introduction [l Scenario 2 - Scenario 1

Figure 3 Cost impact of oral drug introduction by year.
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€
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Il Treated with IV decitabine [] Treated with oral decitabine

Figure 4 Cost impact per patient including blood transfusion cost.
Abbreviation: IV, intravenous.

Scenario Assessment 2: Inclusion of Blood Transfusion Cost

Inclusive of blood donation, haemocomponent preparation, patient pre-medication and monitoring, the cost for a single
blood transfusion was estimated at € 393.6, € 481.6 and € 805.0, respectively, for an infusion of red blood cells, platelets
and both components.

Considering the whole treatment duration for a patient diagnosed with AML and ineligible for induction chemotherapy,
the cost corresponds to a total of € 15505.1. Assuming an average reduction in transfusion dependence of 10%, 20% and
30% in subsequent cycles for patients treated with oral decitabine, the cost savings will increase at € 3932.8, € 5072.3 and €
6211.8, respectively, as presented in Figure 4.

Discussion
The administration of intravenous decitabine represents a possible therapeutic option for the treatment of patients with
newly diagnosed AML who are ineligible for standard induction chemotherapy.”'°

In September 2023, the EMA approved the oral formulation of decitabine-cedazuridine for this population, based on
the registrational, randomized, crossover, pharmacokinetic phase 3 ASCERTAIN clinical trial that demonstrated compar-
able efficacy and safety and pharmacokinetic equivalence to IV decitabine.>’>°

The present analysis estimated, through a bottom-up micro-costing approach, the cost sustained by the Italian NHS to
administer IV decitabine and the potential economic impact resulting from the introduction of the oral formulation,
including costs related to CVC and infection management.

The cost per patient for a course of treatment with IV and oral decitabine was estimated to be € 3574.6 and € 781.4,
respectively, leading to an overall cost impact of oral drug introduction of - € 2793.2 (=78.1%). In particular, the shorter
time required for oral decitabine administration, reduced CVC catheter needs and reduced exposure to infections would
all contribute to cost savings.

Far from being merely economic, savings also extend to HCP time: the introduction of oral decitabine is estimated to
spare 4.4 working days for nurses throughout the whole treatment duration, potentially allowing nurses to treat 11
additional patients or re-invest time in other activities, making it possible for the Italian NHS to address shortages in HCP
capacity.®®

Being the study conducted from the NHS perspective, these results do not consider the implications for patients’ and
caregivers’ quality of life and the associated indirect costs, both of which are expected to improve.'***2*¢7-%¥ Indeed,
recent studies highlight the potential advantages of oral decitabine, evidencing how patients and caregivers can benefit

from shorter infusion times and fewer hospital visits, thereby enhancing overall QoL. For instance, a survey conducted in
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US by Zeidan et al 2024'® revealed that 85% of patients experienced improved QoL with oral decitabine compared to
intravenous or subcutaneous hypomethylating agents, with 91% reporting less interference with daily life and fewer
healthcare visits. Another US study by Zeidan et al 2022'7 underscored the burdens of injectable hypomethylating agents,
noting significant interference with social life, daily activities and pain during administration in 74%, 70%, and 66% of
cases, respectively.

At the national and international levels, published literature presents estimates of the cost associated with the
administration of IV anticancer drugs in Europe,'*"'*?%% but to the best of our knowledge, there are no studies estimating
administration costs in patients treated with either IV or oral decitabine. In addition, as far as we know, our study is the
first one including the costs associated with both CVC process and infection management.

4749 and literature,*® our study is

In this context, along with the collection of unit costs from relevant Italian tariffs
further enriched by the consultation of the constantly updated proprietary IQVIA Medical Devices Hospital Consumption
audit** representative of about half of national hospital sector and by the collaboration with different HCP professionals
including experts in the drug preparation and dispensation processes, such as hospital pharmacists, in addition to clinician

and nurses.

113,14 122,23

Furthermore, our results appear to be consistent with both nationa and internationa published literature. To
enhance the comparability of results, elsewhere published studies were adjusted for inflation to the year 2023, by
applying the general revaluation coefficients (excluded tobacco) provided by the Italian National Statistics Institute
(ISTAT).>* Additionally, in the case of international studies, the results were also adjusted for purchasing power parity by
applying currency conversion rates from the European Statistical Office (Eurostat) relevant to each study’s reference
country and Italy.%” In particular, the study by Pradelli et al 2023'* aimed at estimating, through a time-motion micro-
costing analysis, the cost for the Italian NHS to administer daratumumab in patients diagnosed with multiple myeloma,
including the cost of consumables, HCP time, overhead, and chair time. Their estimation was € 84.7, slightly higher than
ours (€ 80.3, computed dividing cost for IV decitabine administrations in cycle 2+, equal to € 401.7, by 5 administrations
throughout the cycle) due to both longer infusion times for daratumumab and higher unit costs retrieved from a hospital-
specific cost center. A similar cost analysis was conducted by Bellone et al 2022'° for the IV administration of
obinutuzumab in patients with follicular lymphoma, with a higher estimation of € 97.8. In this case, the difference is
also attributable to longer infusion times, higher unit costs retrieved exclusively from literature and a less conservative

823 estimated a cost for IV

approach with no economies of scale considered. Internationally, Franken et al 201
administration of trastuzumab and rituximab to be € 51.5, basing their micro-costing estimations on real-world data
coming from 6 hospitals in the Netherlands. Their value is lower than ours due to reduced HCP time, shorter infusion
duration and lower overhead costs. Lastly, O’Brien et al 20192 conducted a cost analysis for IV administration of
trastuzumab in patients with breast cancer in two Irish hospitals, leading to a cost estimation of € 90.6. The difference
here is mainly associated with higher unit costs in Irish clinical practice.

Notwithstanding the accuracy of micro-costing estimations,** we compared our results with Italian national tariffs to
further assess the robustness of our analysis. In this regard, our estimations (excluding hospitalization and overhead costs
to enhance comparability) are about 50.0% higher in the case of IV decitabine administration (10% of DRG 410)47-3%70
and up to 83.2% higher for CVC-related phases (outpatient national tariffs 38.97.2, 96.57, 89.01.1),* highlighting how
national tariffs adopted to reimburse hospital activities in Italy may be underestimated, in line with findings in other
published literature.”' "

Despite its innovative features and contribution, our study also presents some limitations.

First of all, the size of the panel, composed of 18 experts, used to validate and retrieve some inputs may not reflect
appropriately the entire national context. Nevertheless, the use of smaller expert panels seems to be a common and
accepted practice in various fields of research, including micro-costing healthcare studies. Many recent studies adopting
a micro-costing approach have relied on the external validation of limited expert panels ranging from 3 to 7
experts.®>’*”> In comparison, our panel is not only larger but also geographically diverse, encompassing professionals
from the south, center, and north of Italy, ensuring a comprehensive representation of the national context and capturing
regional variations in resource consumption and clinical practices. Additionally, at the time of its development, our panel
was meticulously selected to include a diverse range of professionals with extensive experience, including clinicians,
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hospital pharmacists, and nurses. This diversity and depth of expertise, in conjunction with generally homogeneous
insights suggested from the respondents, significantly enhance the reliability and robustness of our findings, even with
a relatively small sample size. Hence, given the robustness demonstrated by the DSA results and the alignment of our

estimations with those of studies pursuing similar objectives,'*'**%%3

we believe our findings to be solidly supported.
A second limitation is that no time-motion methodology was undertaken in our analysis. However, the micro-costing
approach used for drug administration and CVC management is considered a “gold standard” for cost assessment™* and

has been adopted in similar studies; '

a less granular approach was adopted only for management of infections, where
their complexity would have led us to conduct an overly detailed analysis.**

A third limitation concerns the potential cost impact of oral decitabine related to lower transfusion requirements. It is
necessary to emphasize that the results obtained in the second scenario assessment have a mere hypothetical and
investigative nature. Although decitabine demonstrated to reduce patients’ dependence on transfusions, a major reduction
with oral decitabine was exclusively extrapolated from panel insights, and the respective reduction rates were based
solely on assumptions, without robust clinical evidence to support these claims. Therefore, should oral decitabine result
in fewer blood transfusion requirements when compared to the IV formulation,’® this result could augment the economic
impact observed in our analysis. However, until such evidence is available, the additional cost impact results of oral
decitabine related to blood transfusions presented in this study should be interpreted with caution.

Despite these limitations, we believe that our study provides a relevant contribution to the existing published
literature, estimating the non-drug healthcare costs associated with the administration of intravenous and oral decitabine
in Italy, including costs related to CVC-related processes and to infection management, and we consider it to represent
a starting point for further research. In particular, as oral decitabine becomes commercially available, more comprehen-
sive investigations can be conducted, accounting for treatment costs in the analysis, incorporating real-world data on its
market adoption and assessing differences in transfusion requirements and relative cost impact with the oral formulation
more rigorously.

Conclusion

Our study has estimated the non-drug healthcare costs associated with the administration of IV and oral decitabine for
patients with newly diagnosed AML ineligible for induction chemotherapy in Italy. From our results, we conclude that
the introduction of the oral formulation of decitabine, with pharmacokinetic equivalence and a comparable efficacy and
safety profile to the IV form, would result in cost savings for the Italian NHS in terms of drug administration, CVC-
related processes and infection management.
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