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Background: While chemotherapy is the standard treatment for adults with newly diagnosed Philadelphia chromosome-negative (Ph-) 
B-cell precursor acute lymphoblastic leukemia (ALL), long-term remission remains difficult to achieve. Blinatumomab, an immunother
apy drug, has shown survival benefits when alternated with consolidation chemotherapy in patients with CD19-positive Ph- B-cell ALL, 
but its economic value had not been assessed in Italy.
Methods: This study evaluated the cost-effectiveness of alternating blinatumomab with standard consolidation chemotherapy 
compared with chemotherapy alone, using data from the ECOG-ACRIN E1910 Phase III trial. A model was developed to estimate 
lifetime health outcomes and costs from the perspective of the Italian National Health Service.
Results: Patients who received blinatumomab lived on average 5.06 years longer and gained 4.56 more quality-adjusted life years, but 
incurred higher healthcare costs, with an incremental cost of €165,401 per patient, primarily due to drug acquisition. The incremental 
cost-effectiveness ratio (ICER) was €36,261 per quality-adjusted life year gained, within the range of values typically considered 
acceptable in Italy. These results were confirmed in sensitivity analyses, with the ICER ranging from €28,082 to €49,034 under various 
assumptions.
Conclusion: The alternation of blinatumomab with chemotherapy provides a substantial clinical benefit at a cost that is likely 
acceptable to the Italian healthcare system. These findings support the value of blinatumomab in improving outcomes in adult patients 
newly diagnosed with Ph- CD19-positive B-cell ALL. Results were consistent across sensitivity analyses, supporting the robustness of 
the findings.
Keywords: consolidation phase, frontline therapy, CD19-positive, health economic evaluation, incremental cost-effectiveness ratio, 
QALY

Introduction
Acute lymphoblastic leukemia (ALL) is a blood cancer that affects the bone marrow, leading to the overproduction of 
lymphoblasts (immature white blood cells), also referred to as leukemia blasts.1 In Europe, approximately 1.3 per 
100,000 adults are diagnosed with ALL each year, making it a rare condition among adults.2 Despite favorable responses 
to induction chemotherapy, long-term remission remains challenging in adults because of high rates of relapses.3 ALL is 
further classified into B-cell and T-cell categories, with B-cell ALL comprising up to 75% of cases in adults.4

Treatment of newly diagnosed ALL generally includes three phases: induction (including intensification), consolida
tion, and maintenance therapy. These regimens typically consist of a mixture of anti-neoplastic agents that aim to 
eradicate hyperproliferation of progenitor cells and restore hemopoiesis through synergistic mechanisms of action.5
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Blinatumomab is a bispecific T-cell engager molecule that activates endogenous T-cells by connecting CD3 antigen in 
the T-cell receptor complex with CD19 on benign and malignant B-cells, leading to T-cell proliferation and B-cell 
apoptosis.6–8 The European Medicines Agency (EMA) has recently recommended extending the indications for blina
tumomab to include its use as a consolidation therapy for patients with newly diagnosed Philadelphia chromosome- 
negative (Ph-) CD19-positive B-cell precursor ALL, regardless of minimal residual disease (MRD) status.8 This 
recommendation was supported by findings from the ECOG-ACRIN E1910 trial (ClinicalTrials.gov number: 
NCT02003222), a phase III clinical trial that included patients with newly diagnosed Ph- B-cell precursor ALL between 
30 and 70 years old. In the E1910 trial, patients received two cycles of induction chemotherapy followed by one cycle of 
intensification. Patients were then assessed for complete remission and MRD response. Patients without MRD (MRD-) 
were then randomized to receive either consolidation with blinatumomab alternating with chemotherapy or chemotherapy 
alone. The trial showed superior overall survival (OS; hazard ratio for death, 0.41; 95% confidence interval [CI], 0.23 to 
0.73) and relapse-free survival (RFS; hazard ratio for relapse or death, 0.53; 95% CI, 0.32 to 0.87) in the blinatumomab 
arm compared to chemotherapy alone.9

Although clinical evidence supports the benefit of blinatumomab in patients with newly diagnosed Ph- B-cell 
precursor ALL who are MRD-, little is known about its cost-effectiveness. In Italy, reimbursement and pricing decisions 
are increasingly informed by health economic evidence to support the efficient allocation of healthcare resources within 
the National Health Service (NHS). Therefore, country-specific cost-effectiveness analyses are essential to inform 
decision-making and ensure the sustainability of innovative therapies in clinical practice. To date, economic evaluations 
of blinatumomab have primarily focused on relapsed/refractory or pediatric populations, and evidence in the consolida
tion setting for newly diagnosed adult patients remains limited. To address this gap, we conducted a cost-effectiveness 
analysis in the Italian setting, comparing blinatumomab alternating with consolidation chemotherapy (blinatumomab + 
SoC) versus chemotherapy alone (SoC), using data from the E1910 trial (Amgen, Clinical Study Report, unpublished 
data, 2023).

Materials and Methods
Model Design
In line with the latest blinatumomab submission to National Institute for Health and Care Excellence (NICE),10 the cost- 
effectiveness model was designed as a three-state partitional survival model comprising three mutually exclusive health 
states: RFS, post-relapse survival (PRS), and death (Supplemental Figure 1).

All patients entered the model in the RFS state and could thereafter transition to either the PRS or death states. 
Patients in the PRS state were assumed to have relapsed and moved on to second-line (2L) treatment. Patients in the PRS 
state could either stay within the PRS state, or transition to the death state.

The three-state model was deemed appropriate to describe the clinical pathway as it allowed the direct use of the RFS 
and OS outcomes of the E1910 trial.

The consolidation chemotherapy regimen used in the trial was based on the UKALL XII/ECOG E2993 protocol, which 
reflects the US clinical practice. This differs in some aspects from the Italian approach, as described in the LAL1913 trial 
conducted by the Gruppo Italiano Malattie EMatologiche dell’adulto (GIMEMA).11 Despite the differences, the chemother
apy regimen from the E1910 trial was used in the analysis for three main reasons: (i) to ensure methodological and statistical 
consistency between the efficacy data and drug consumption; (ii) the reasonable assumption that cost differences between the 
two regimens are negligible, as both involve low-cost drugs included within the national Diagnosis-Related Group (DRG) 
tariffs, which cover both drug acquisition and administration; and (iii) the clinical equivalence of the two regimens, as 
recently demonstrated in a matching-adjusted indirect comparison (MAIC) analysis.12

While cure has not been formally defined in treatment guidelines, patients who remain in remission for around 3 to 5 
years are perceived to have achieved a cure.13 To account for the possibility of deep clinical remission, survival was 
modelled using mixture cure models (MCMs). This approach aligns with the plateau observed in the E1910 trial Kaplan- 
Meier (KM) curves for RFS and OS of blinatumomab + SoC and SoC from 48 and 72 months onwards, respectively, 
suggesting that patients were cured and at a low risk of relapse and ALL-related death.
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The analysis was conducted from the Italian NHS perspective over a lifetime, 50-year time horizon. A weekly model 
cycle length was considered to accommodate chemotherapy regimens with varying cycle durations. While treatment is 
administered over relatively short periods, the lifetime time horizon was adopted to capture the long-term impact of 
treatment on survival outcomes (RFS and OS), which extend well beyond the treatment duration. A half-cycle correction 
was applied, assuming that transitions between health states occur at mid-cycle. Both costs and effectiveness – life years 
(LYs) and quality-adjusted life years (QALYs) – were discounted at 3.0% annually, as per national guidance.14 This 
assumption was tested in the scenario analyses. All costs are presented as 2025 values. A summary of key model 
parameters is presented in Table 1.

Clinical Input
The model inputs were based on data from the phase III E1910 trial, which enrolled 488 patients in total, of whom 224 
were randomized in the MRD- population to receive blinatumomab alternating with consolidation chemotherapy or 
chemotherapy alone.9 Survival inputs (RFS and OS) and drug consumption data used in the model were derived from this 
population.

Although the survival data from the E1910 trial were sufficiently long to inform short- to medium-term clinical 
outcomes, they did not provide information beyond the follow-up period. Therefore, extrapolation of survival beyond the 
trial period was necessary to estimate long-term survival. The trial data indicated that a group of patients achieved 
durable treatment remission. Consequently, MCMs were considered to inform long-term survival, in line with NICE 
recommendations.24

In MCMs, survival is modelled by estimating an implicit “cure fraction” (ie the proportion of patients “cured”). The 
survival of patients who are “cured” was then modelled assuming age- and gender-matched Italian population 
mortality,25 adjusted by a standardized mortality ratio (SMR) of 1.0926,27 to account for any potential lingering 
complications due to ALL disease or hematopoietic stem cell transplantation (HSCT). The impact of this assumption 
was further evaluated in the scenario analysis. The survival of non-cured patients was modelled using a parametric 
survival model. The “flexsurvcure” R package was used to fit MCMs.28,29

A range of criteria were used to select from the fitted RFS and OS distributions, including clinical plausibility, visual 
inspection, and goodness-of-fit, using the Akaike information criterion (AIC) and the Bayesian information criterion 
(BIC). The same distribution was applied across both arms for the same endpoint for consistency in the assumption that 
different distributions make about the shape of the hazard rate. When assessing for proportional hazards, the proportional 
hazards assumption was not met, and therefore, the survival curves by treatment arm were fitted separately. The log- 
normal MCM and Weibull MCM were selected for modelling RFS and OS, respectively, in the base case, based on their 
good statistical and visual fits and clinical plausibility. The modelled RFS and OS curves for the base case are presented 
in Figure 1.

Further details on distribution fitting and clinical input data are provided in Supplemental Table 1, Supplemental 
Tables 5–8 and Supplemental Figures 2–5.

Utilities
As health-related quality-of-life data were not collected in the E1910 trial, utility values were based on the BLAST trial, 
a Phase II study of blinatumomab in ALL adult patients with MRD, and estimated using Italian tariffs.30 A decrement of 
0.016 was applied to patients on blinatumomab to account for any disutility due to continuous intravenous (IV) infusion 
and a terminal decrement of −0.060 was applied for patients within 6 months of death.

As post-relapse utility assessments were limited in the BLAST trial,21 utility values of patients who were receiving 
salvage chemotherapy in the TOWER trial,22 a phase III randomized trial of blinatumomab versus chemotherapy in 
relapsed/refractory Ph- B-cell ALL adult patients, were used instead. The utilities from BLAST and TOWER were 
assumed to reasonably represent the quality of life of the modelled population.

Considering the lifetime horizon of the model, the age- and sex-matched general population utilities31 were included 
to account for the deterioration in health-related quality of life as patients age. Additionally, patients were assumed to 
switch to general population utilities after five years, as they were considered clinically cured and thus no longer 
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Table 1 Summary of Key Model Input Parameters

Parameter Point 
Estimate

Distribution Used in 
the PSA

Value Tested in the 
DSA

Source

General

Time horizon 50 years Constant – Assumption

Discount rate 3.0% Constant – AIFA14

Patient characteristics

Starting age (mean) 50.05 years Normal 40.50 to 59.75 years ECOG-ACRIN E1910*

Gender (male) 49.55% Beta 39.92% to 59.21% ECOG-ACRIN E1910*

Weight (mean) 70.0 kg Constant – AIFA14

BSA (mean) 1.72 m2 Constant – AIFA14

Cost Parameters

Drug acquisition

Blinatumomab 38.5 μg, 1-vial pack €2,550.54 Constant – Ex-factory price15

Mercaptopurine 50 mg, 25-tablet pack €19.35 Constant – Ex-factory price15

Dexamethasone 0.75 mg, 20-tablet pack €2.20 Constant – Ex-factory price15

Allopurinol 300 mg, 28-tablet pack €1.09 Constant – Ex-factory price15

Cotrimoxazole 480 mg, 28-tablet pack €10.74 Constant – Ex-factory price15

Inotuzumab ozogamicin 1 mg, 1-vial pack €10,460.00 Constant – Ex-factory price15

Brexucabtagene autoleucel, 1-dose pack €360,000.00 Constant – Ex-factory price15

Prednisolone 25 mg, 10-tablet pack €2.44 Constant – Ex-factory price15

Methotrexate 2.5 mg, 30-tablet pack €2.36 Constant – Ex-factory price15

Drug administration

IV/IT/SC administration (inpatient) €1,792.00 Gamma €1,458.04 to 
€2,159.88

DRG 41016

Bag change (outpatient) €180.00 Gamma €146.46 to €216.95 MAC 0917

IV/IT/SC administration (outpatient) €180.00 Gamma €146.46 to €216.95 MAC 0917

Oral administration €0.00 Constant – Assumption

Leukapheresis €402.80 Gamma €327.73 to €485.49 Leukapheresis tariff18

CAR-T infusion €59,806.00 Gamma €48,660.55 to 
€72,083.54

DRG 48116

Transplantation (pre- and post-relapse)

HSCT €98,417.14 Gamma €80,076.11 to 

€118,621.14

DRG16 and Lupo Stanghellini 

et al19

Subsequent treatment (post-relapse)

% patients on 2L (Blinatumomab + SoC)

(Continued)
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experiencing reduced utilities due to ALL disease. The impact of this assumption was further evaluated in the scenario 
analysis.

Furthermore, the analysis included the impact of adverse events (AEs) on quality of life by adjusting for utility 
decrements associated with these events and their duration. The data for utility decrements were primarily sourced from 
literature and previous submissions to NICE. Utility decrements were applied as a one-off reduction in the first cycle of 
the model. For further details, please refer to Supplemental Table 1.

Table 1 (Continued). 

Parameter Point 
Estimate

Distribution Used in 
the PSA

Value Tested in the 
DSA

Source

Blinatumomab 0.00% Dirichlet Expert opinion

Inotuzumab ozogamicin 75.00%

CAR-T 20.00%

FLAG-IDA 5.00%

No active treatment 0.0%

% patients on 2L (SoC)

Blinatumomab 45.00% Dirichlet Expert opinion

Inotuzumab ozogamicin 30.00%

CAR-T 20.00%

FLAG-IDA 5.00%

No active treatment 0.0%

% post-relapse HSCT patients

Blinatumomab + SoC 20.00% Beta 16.23% to 24.05% ECOG-ACRIN E1910*

SoC 15.63% Beta 12.69% to 18.80% ECOG-ACRIN E1910*

End of life care

Cost for terminal care €4,023.69 Gamma €3,273.83 to 

€4,849.71

Scaccabarozzi et al20

Utility Values

RFS 0.92 Beta 0.759 to 0.924 BLAST trial21

Disutility of continuous infusion of 

blinatumomab

−0.02 Beta −0.013 to −0.019 BLAST trial21

PRS 0.76 Beta 0.599 to 0.888 TOWER trial22

Post-HSCT decrease −0.57 Beta −0.458 to −0.679 Sung et al23

Terminal care decline (6 months before 
death)

−0.06 Beta −0.049 to −0.072 BLAST trial21

Notes: *Amgen, Clinical Study Report, unpublished data, 2023. 
Abbreviations: 2L, second-line; AEs, adverse events; BSA, body surface area; CAR-T, chimeric antigen receptor therapy; DSA, deterministic sensitivity analysis; FLAG-IDA, 
combination of fludarabine, cytarabine, idarubicin, and granulocyte colony-stimulating factor; HSCT, hematopoietic stem cell transplantation; IV, intravenous; IT, intrathecal; 
PRS, post-relapse survival; PSA, probabilistic sensitivity analysis; SC, subcutaneous; RFS, relapse-free survival; SMR, standardized mortality ratio; SoC, standard of care.
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Finally, patients who had received HSCT were assumed to incur utility decrements to reflect known AEs or 
complications associated with HSCT. A utility decrement of −0.57 was applied for one year, as reported in the 
literature23 and in line with previous NICE submissions.26,27 The HSCT-related disutility was applied as a one-off 
reduction in the first cycle of the model for the proportion of patients who received HSCT pre-relapse. For patients who 
received HSCT post-relapse, the HSCT-related disutility was applied as a one-off decrement at the time of relapse.

Cost Inputs
This analysis was conducted from the perspective of the Italian NHS, considering only direct healthcare costs, including 
drug acquisition and administration costs for consolidation and maintenance, HSCT, subsequent therapies, AE manage
ment, and terminal care. Patients remaining in remission for five years were considered clinically cured and therefore no 
longer incurred ALL-related costs from five years onwards.

Drug Acquisition and Administration
The ex-factory price net of mandatory discounts was used to determine drug acquisition costs.15 For chemotherapy drugs 
administered via IV, subcutaneous (SC), or intrathecal (IT) injection, the acquisition cost was assumed to be included in 
the administration tariff. This was estimated using the DRG 41027 tariff for inpatient infusion and the MAC 0917 tariff for 
outpatient delivery. The MAC 09 tariff was also used to value the cost of changing the blinatumomab bag. Finally, it was 
assumed that the administration costs for blinatumomab also included pump acquisition, maintenance, and consumable 
costs. In the event multiple drugs were administered on the same day, a single administration cost was applied. For drugs 
requiring oral administration, the administration cost was assumed to be zero.

For those drugs whose dosage depends on body surface area (BSA) or weight, an average BSA of 1.72 m2 and an 
average weight of 70 kg were considered, in line with national guidelines.14 The analysis also considered drug wastage 
for drugs administered intravenously (ie, no vial sharing was assumed).

For consolidation therapy, drug acquisition and administration costs were corrected by the observed proportion of 
patients starting each cycle of treatment in the E1910 trial, to ensure that the modelled costs matched actual drug 
consumption This observed treatment use already accounted for patients discontinuing due to relapse and therefore was 
modelled independently from RFS. To best reflect clinical practice, the model conservatively assumed one full vial of 
blinatumomab per administration. Given that opened vials can only be stored for a short period of time and the limited 
number of patients eligible for blinatumomab therapy in Italy, it is not expected that the content of opened vials would be 
reused by hospitals.

In line with the E1910 protocol, patients were assumed to receive blinatumomab infusion in an inpatient setting for 
the first three days during the first cycle and for the first two days of each subsequent cycle. In the remaining days of each 
cycle, patients were assumed to require one bag change every four days, in an outpatient setting. For consolidation 

Figure 1 Long-term extrapolations. (A) Overall survival. (B) Relapse-free survival. 
Abbreviations: KM, Kaplan-Meier; MCM, mixture cure models; SoC, standard of care.
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chemotherapy cycles, patients treated with blinatumomab + SoC were assumed to require hospitalization for adminis
tration for the first two days of each chemotherapy cycle. The remaining chemotherapy drugs were administered in the 
outpatient setting. Patients treated with SoC alone were assumed to receive treatment in an inpatient setting for the first 
three days of the first consolidation cycle, and during the first two days of each subsequent cycle. Thereafter, all SoC 
drugs were administered in the outpatient setting.

Upon completion of consolidation therapy, patients in both treatment arms were assumed to go on to receive 
maintenance therapy for up to 2.5 years or until relapse. The dosing and administration schedule of maintenance 
chemotherapy used in the model followed the E1910 trial protocol. Maintenance chemotherapy was assumed to be 
administered exclusively in the outpatient setting.

Further details on the dosing and administration schedule are provided in Supplemental Table 2.

Hematopoietic Stem Cell Transplantation
In line with the E1910 trial (Amgen, Clinical Study Report, unpublished data, 2023), 22.3% of patients treated with 
blinatumomab + SoC and 25.0% treated with SoC were assumed to undergo HSCT in the RFS phase. The cost of HSCT 
was estimated using Italian tariffs16 and the literature.19 This cost was applied as a one-time cost in the first cycle of the 
model.

Subsequent Therapies
Upon relapse, patients were eligible to receive subsequent treatment with either blinatumomab, inotuzumab ozogamicin, 
chemotherapy, or chimeric antigen receptor (CAR)-T cell therapy. Further details on drug posology are provided in 
Supplemental Table 3. The proportion of patients receiving these therapies by treatment arm was based on clinician 
feedback.

In addition to the therapies described, the analysis assumed that patients may also receive HSCT. In line with the 
E1910 trial (Amgen, Clinical Study Report, unpublished data, 2023), it was assumed that 20.0% and 15.6% of patients 
received HSCT after blinatumomab + SoC and after SoC, respectively. As patients may potentially receive any of the 
subsequent therapies as a bridge to HSCT, HSCT costs were calculated in addition to the subsequent therapy costs. The 
cost of the post-relapse transplant was assumed equal to the pre-relapse cost.

All second-line treatment costs were applied as a one-off cost at the time of relapse to patients who relapsed at each 
model cycle.

Management of Adverse Events
The model included all AEs of Grade ≥3 that occurred in ≥5% of patients in either treatment arm, as events not meeting 
these criteria were considered to have a minimal impact on costs. While Grade ≥3 cytokine release syndrome (CRS) 
occurred in less than 5% of patients, it was included in the model as it was associated with high resource consumption. 
Safety data were obtained from the E1910 trial.

The mean per-patient cost for AE management was calculated by multiplying the frequency of each event by its 
corresponding management cost, derived from the relevant literature32,33 or national tariffs.16,18 For AE that did not 
require hospitalization, it was assumed that a specialist consultation would be sufficient. Further details on safety data 
and AE management costs are provided in Supplemental Table 1.

End of Life
All patients who died before the defined cure timepoint (five years) were assumed to incur a one-time terminal care cost, 
applied at the time of death. Given that patients who survive beyond this cure timepoint were considered long-term 
survivors, it was assumed that these patients would not incur the costs of terminal care, in line with a previous NICE 
submission.26 In the absence of Italian data on terminal care for adult patients with ALL, literature data20 were used.

Sensitivity Analyses
A deterministic sensitivity analysis (DSA) was conducted to examine the sensitivity of the model results to the lower and 
upper parameter estimates, in order to identify those with the greatest impact on the incremental cost-effectiveness ratio 
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(ICER). Only inputs that could vary independently were included, and for this reason, survival parameters were not 
varied in the DSA. Where possible, CI was used to estimate the lower and upper parameter bounds. In the absence of 
data, the upper (97.5th percentile) and lower (2.5th percentile) bounds tested in the DSA were calculated assuming 
a standard error (SE) of 10% of the base case value. The DSA results are presented as a tornado diagram, where the top 
ten parameters with the greatest impact on the ICER are reported.

To assess the impact of the combined uncertainty of all parameters on the ICER, a probabilistic sensitivity analysis 
(PSA) was also conducted. In the PSA 1,000 iterations of the model were performed, each time varying the values of the 
parameters simultaneously and randomly according to their assigned probabilistic distributions and recalculating the 
results for each iteration. The PSA results are presented as scatter plots on the incremental cost-effectiveness plane 
displaying the distribution of outcomes, and on a cost-effectiveness acceptability curve (CEAC), which provides the 
probability that, for a given willingness-to-pay (WTP) threshold, the treatment is cost-effective.

Uncertainties around the assumptions in the cost-effectiveness model were examined through scenario analyses 
(Supplemental Table 4). Key model assumptions or parameters were modified for each analysis, and the corresponding 
results were tabulated.

Results
Base Case Analyses
In the base case, blinatumomab + SoC was associated with substantial clinical benefits, with gains of 5.06 LYs and 4.56 
QALYs, at an incremental cost of €165,401 compared with SoC alone.

When considering a lifetime horizon, patients receiving blinatumomab + SoC were estimated to achieve 17.50 LYs 
and 15.22 QALYs, compared to 12.44 LYs and 10.66 QALYs for those receiving SoC alone (Table 2). The overall 
treatment costs associated with blinatumomab + SoC were estimated to be higher than those for SoC alone (€314,416 vs 
€149,014), primarily due to incremental drug acquisition costs. However, blinatumomab + SoC was also predicted to 
generate savings with respect to maintenance therapy, HSCT, subsequent therapies, and end of life. Notably, costs for 
subsequent therapies were reduced by more than 50%. The ICER for blinatumomab + SoC compared to SoC alone was 
estimated to be €36,261 per QALY gained.

Sensitivity Analyses
Among the ten parameters with the greatest impact on the ICER in the DSA (Figure 2), patient age was the most 
influential parameter. This is because increasing/decreasing the age reduced/increased the estimated gains in LYs and, 
consequently, in QALYs, while costs remained largely unaffected. The overall effect was an increase/decrease in the 
estimated ICER.

The mean ICER of €37,588 per QALY gained obtained from the PSA was very close to the base-case deterministic 
ICER and all (100%) simulations fell within the north-east quadrant, indicating that blinatumomab + SoC was more 
effective and more expensive than SoC alone (Figure 3A). The probability of blinatumomab + SoC being cost-effective 
compared to SoC alone was estimated to be 21.70%, 45.50%, and 63.30% at a WTP threshold of €30,000, €36,000, and 
€42,000 per QALY, respectively (Figure 3B). These thresholds are consistent with values reported in the Italian context 
for reimbursed medicines and reflect commonly used benchmarks for decision-making in the absence of an official 
national threshold.34

The investigated scenarios yielded ICERs ranging from €28,082 to €49,034 per QALY gained (Table 3). The lowest 
ICER value of €28,082 per QALY gained was obtained considering a 1.5% discount rate; with a 5% discount rate the ICER 
was €49,034 per QALY gained. Notably, the assumptions regarding the parametric distribution used to extrapolate efficacy 
data beyond the trial follow-up had minimal impact on the estimated ICER. These findings confirmed the base case results.

Discussion
The E1910 trial, conducted in patients with newly diagnosed Ph- B-cell precursor ALL who are MRD-, demonstrated 
that blinatumomab alternating with chemotherapy prolonged OS and improved RFS compared to chemotherapy alone.9 
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To assess the long-term clinical and economic outcomes of blinatumomab + SoC versus SoC alone in this patient 
population, a cost-effectiveness analysis was conducted. The analysis was based on data from the E1910 trial and 
considered a lifetime horizon of 50 years. The evaluation was conducted from the perspective of the Italian NHS.

In the base case, blinatumomab + SoC was associated with incremental costs of €165,401, mainly attributable to 
increased drug acquisition costs. This increase was accompanied by substantial clinical benefits, with patients experien
cing an additional 5.06 LYs and 4.56 QALYs. The resulting ICER was €36,261 per QALY gained. Although Italy lacks 
a formal WTP threshold, the estimated ICER is in line with a recent Italian study reporting an average ICER of 
€33,000 per QALY gained (range: €22,637 – €44,218 per QALY gained) across 48 reimbursed medicines.34 Sensitivity 
and scenario analyses confirmed the robustness of the base-case results.

The analysis considered chemotherapy consolidation as defined by the UKALL XII/ECOG E2993 protocol. Although 
variations exist across countries in the standard-of-care chemotherapy regimens for this patient population, a recent study 
demonstrated that the Italian GIMEMA LAL1913 protocol yielded comparable outcomes, supporting the clinical 
equivalence of the two regimens.12 In the E1910 trial, patients were stratified by intent to receive HSCT, yet the criteria 
for proceeding to HSCT may differ by country. For instance, in the Italian clinical practice, HSCT eligibility is 
determined by a risk model integrating clinical characteristics and post-induction MRD. As a result, the proportion 
and clinical profile of patients undergoing HSCT in Italian practice may not fully reflect those observed in the E1910 
trial. Specifically, among B-cell ALL patients with MRD <10−4 at the end of induction/intensification (ie TP2) in the 
GIMEMA LAL1913 trial, those with baseline very high features were 22% (19 out of 85). An HSCT realization rate of 
approximately 50%, as observed in recent Italian trials,11,35 suggests that the number of MRD- patients actually 
undergoing transplant in Italy could be around 10 to 15%. These differences may potentially influence both clinical 
and economic outcomes of treatment strategies. In the analysis we used HSCT rates observed in the trial to preserve 
consistency with the clinical data and avoid introducing additional uncertainty.

Table 2 Base Case Analysis results

Base Case Results - Discounted Blinatumomab + SoC [A] SoC [B] Difference [Δ = A-B]

Clinical outcomes

LYs 17.50 12.44 5.06

QALYs 15.22 10.66 4.56

Cost outcomes

Drug acquisition €214,923 €45.30 €214,878

Drug administration €15,588 €8,055 €7,533

Maintenance therapy €3,804 €4,089 -€285

HSCT in RFS €21,967 €24,604 -€2,638

Management of AEs €6,819 €6,786 €33

Subsequent therapies acquisition €41,732 €87,587 -€45,855

Subsequent therapies administration €3,960 €9,236 -€5,276

HSCT in PRS €4,894 €7,052 -€2,158

Terminal care €730 €1,561 -€831

Total cost €314,416 €149,014 €165,401

ICER (€/QALY gained) €36,261

Abbreviations: AEs, adverse events; HSCT, hematopoietic stem cell transplantation; ICER, incremental cost-effectiveness ratio; 
LYs, life years; PRS, post-relapse survival; QALYs, quality-adjusted life years; RFS, relapse-free survival; SoC, standard of care.
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To the best of our knowledge, this is the first published cost-effectiveness analysis of blinatumomab in the 
consolidation setting for newly diagnosed Ph- B-cell ALL who are MRD-. Previous economic evaluations have focused 
on relapsed/refractory or pediatric patients,36–41 and no further analyses were identified in the literature for this specific 
setting.

The analysis employed a model structure consistent with the recent submission to NICE. However, limitations should 
be considered when interpreting the results. First, the model relied on a partitioned survival approach, which – while 
widely used in oncology – does not explicitly model the interdependencies among clinical events such as response, 
relapse, and overall survival. As a result, it may not fully capture the dynamic and sequential nature of disease 
progression, potentially affecting the precision of long-term projections. Second, while the model incorporated long- 

Figure 2 Deterministic sensitivity analysis results. Tornado diagram representing incremental cost-effectiveness ratio variations. 
Abbreviations: ICER, incremental cost-effectiveness ratio; SoC, standard of care.

Figure 3 Probabilistic sensitivity analysis results. (A) Incremental cost-effectiveness plane. (B) Cost-effectiveness acceptability curve. 
Abbreviations: PSA, probabilistic sensitivity analysis; QALY, quality-adjusted life years; SoC, standard of care; WTP, willingness-to-pay.
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term survival data from the E1910 trial, uncertainties remain around the extrapolation of survival beyond the observed 
follow-up. Survival extrapolation inherently involves assumptions about long-term outcomes, which – even when 
supported by expert opinion – may not fully reflect real-world experience. Finally, because health-related quality of 
life data was not collected in E1910, utility values were sourced from the BLAST and TOWER trials to inform pre- and 
post-relapse health states in the modelled population.

Despite these potential uncertainties, extensive sensitivity and scenario analyses were conducted to assess the 
impact of key parameters and assumptions. The results demonstrated limited variability in the ICER, which ranged 
from €28,082 to €49,034 per QALY gained in the scenarios investigated, supporting the robustness of the base-case 
analysis.

From a policy and reimbursement perspective, these findings provide evidence to support the inclusion of blinatu
momab as a consolidation option for adult patients with newly diagnosed Ph− CD19-positive B-cell precursor ALL who 
are MRD- within the Italian NHS. The results are particularly noteworthy in the context of orphan medicines. Although 
Italy does not apply a formal cost-effectiveness threshold, the estimated ICER of €36,261 per QALY gained was 
consistent with the value of €37,157 per QALY gained reported for reimbursed orphan drugs in Italy.34 These results 
may therefore inform national and regional reimbursement assessments, formulary inclusion, and clinical pathway 
planning within the Italian NHS. Future real-world evidence and broader value assessments, including elements high
lighted in the ISPOR Value Flower framework42 may further clarify the long-term economic and societal impact of 
blinatumomab in Italian clinical practice.

Conclusion
The analysis demonstrated that blinatumomab alternating with chemotherapy compared to chemotherapy alone offered 
significant clinical benefits in patients with newly diagnosed Ph- CD19-positive B-cell ALL who are MRD-, at an 
incremental cost consistent with acceptable thresholds in the Italian healthcare context. Reduced costs for subsequent 
therapies, along with substantial gains in life expectancy and quality-adjusted survival, support the value of blinatumo
mab in this patient population. Although Italy does not have an officially defined national willingness-to-pay threshold, 
the resulting ICER is consistent with WTP value reported in the literature for reimbursed orphan drugs in the Italian 
context,34 providing additional support for the economic viability of this treatment strategy in Italy. Sensitivity analyses 
confirmed the robustness of these findings. These findings should be interpreted in light of the modelling limitations, such 
as long-term survival extrapolation and the use of utility inputs derived from external sources. Future evaluations 

Table 3 Scenario Analysis Results

Parameter Base Case Scenario Investigated ∆ Cost ∆ 
QALYs

ICER

Discount rate 3.0% 1.5% €164,085 5.84 €28,082

5% €167,047 3.41 €49,034

RFS curves 

extrapolation

Log-normal Exponential €166,089 4.52 €36,723

Log-logistic €164,776 4.54 €36,263

OS curves 

extrapolation

Weibull Gamma €165,049 4.67 €35,376

Gompertz €167,770 4.55 €36,882

Utility in “cured” 

patients

Same as general 

population

99.2% correction factor for the general population 

utility

€165,401 4.53 €36,514

SMR 1.09 1.80 €165,745 4.14 €40,006

Abbreviations: ICER, incremental cost-effectiveness ratio; OS, overall survival; QALYs, quality-adjusted life years; RFS, relapse-free survival; SMR, standardized mortality 
ratio.
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incorporating broader value elements, including societal and innovation impacts, could further elucidate the comprehen
sive benefits of blinatumomab.

Abbreviations
2L, Second-line treatment; AE, Adverse event; AIC, Akaike information criterion; AIFA, Italian Medicines Agency 
(Agenzia Italiana del Farmaco); ALL, Acute lymphoblastic leukemia; BIC, Bayesian information criterion; BSA, Body 
surface area; CAR-T, Chimeric antigen receptor T-cell; CEAC, Cost-effectiveness acceptability curve; CI, Confidence 
interval; CRS, Cytokine release syndrome; DRG, Diagnosis-related group; DSA, Deterministic sensitivity analysis; 
EMA, European Medicines Agency; GIMEMA, Gruppo Italiano Malattie EMatologiche dell’Adulto; HSCT, 
Hematopoietic stem cell transplantation; ICER, Incremental cost-effectiveness ratio; IT, Intrathecal; IV, Intravenous; 
KM, Kaplan–Meier; LYs, Life years; MAIC, Matching-adjusted indirect comparison; MCM, Mixture cure model; MRD, 
Minimal residual disease; NHS, National Health Service; NICE, National Institute for Health and Care Excellence; OS, 
Overall survival; Ph, Philadelphia chromosome; PRS, Post-relapse survival; PSA, Probabilistic sensitivity analysis; 
QALYs, Quality-adjusted life years; RFS, Relapse-free survival; SC, Subcutaneous; SE, Standard error; SMR, 
Standardized mortality ratio; SoC, Standard of care; WTP, Willingness-to-pay.
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