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ABSTRACT 
Objective: A per-patient cost of therapy administration model was developed to estimate the cost of mosunetu-
zumab vs. tisagenlecleucel in patients with relapsing or refractory follicular lymphoma (R/R FL) receiving two or 
more lines of systemic therapy (3L+) from both the Italian hospital and societal perspectives.
Methods: A per-patient total cost of therapy administration model was developed to compare the resource con-
sumption of two treatments – mosunetuzumab and tisagenlecleucel. The model considered direct costs such as 
healthcare labor costs for drug preparation and administration, non-drug consumable costs, and drug purchase. 
Indirect costs such as patient and caregiver’s loss of productivity, transportation, and relocation were also consid-
ered. The unit costs and resource use data were retrieved from literature and standard Italian tariffs. To appraise 
the impact of patients’ residency on access-to-care and out-of-pocket expenses, three scenario analyses were 
conducted.
Results: Over 1 year, mosunetuzumab costs approximately one-fourth of tisagenlecleucel per patient. The 
base-case scenario showed a hospital cost reduction of €158,870 per patient with mosunetuzumab, increasing 
to €161,974 when including societal costs. Scenario analyses for the societal perspective estimated cost differ-
ences of −€161,170, −€166,507, and −€166,811 for scenarios A, B, and C, respectively. Sensitivity analysis indi-
cated that tisagenlecleucel’s price had the greatest impact on cost differences, followed by mosunetuzumab’s 
price.
Conclusions: This analysis identifies mosunetuzumab as an accessible therapeutic option for 3L+ R/R FL patients 
in Italy. Future research should collect real-time data and evaluate long-term outcomes.
Keywords: Economic evaluation, Healthcare costs, Micro-costing, Oncology

Received: July 4, 2024
Accepted: November 17, 2024
Published online: December 9, 2024

This article includes supplementary materials

Corresponding author:
Marco Bellone
email: m.bellone@adreshe.com

heterogeneous course, as it tends to relapse and remit over 
time, posing significant therapeutic challenges (1-5).

Median survival of FL patients is about 20 years, yet it signifi-
cantly decreases in the case of early progression and with the 
increase in treatment lines (1-5). There was a high unmet med-
ical need for relapsed/refractory (R/R) heavily treated patients, 
considering that approximately 20% of FL patients treated with 
chemo-immunotherapy relapsed within 2 years (6). In this clin-
ical setting, there was a lack of new effective treatments, which 
often resulted in the rechallenge with previously administered 
drug combinations (7).

An advancement in the field of precision medicine has 
been the approval of tisagenlecleucel, a chimeric antigen 
receptor T-cell therapy (CAR-T) (8,9) for R/R FL patients who 
have received at least two prior systemic therapies (3L+). 

Introduction
Follicular lymphoma (FL) is the most commonly occurring 

type of indolent lymphoma in Western countries, accounting 
for 30% of all lymphomas. It is characterized by a variable and 
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Although Advanced Therapy Medicinal Products (ATMPs) 
have high therapeutic potential, their implementation is hin-
dered by accessibility constraints, the need for close monitor-
ing of adverse events (AEs) (5,6,10), and the necessity of a 3-4 
week timeline for manufacturing and administration.  In this 
context, mosunetuzumab – the first bispecific monoclonal 
antibody approved by the Italian National Medicines Agency 
in the hematology-oncology setting – could represent a thera-
peutic option. Mosunetuzumab has demonstrated a high rate 
of complete responses (CRs) achieved rapidly and sustained 
over time (CR: 60%, objective response rate (ORR): 80%) (11). 
As shown in the relevant clinical studies, both alternatives 
lead to comparable rates of 24-month overall survival (87% 
for both mosunetuzumab and tisagenlecleucel) and slightly 
different progression-free survival (48% for mosunetuzumab 
vs. 57% for tisagenlecleucel), although the clinical differences 
of the patients enrolled in the respective clinical trials must 
be taken into account (12,13). Mosunetuzumab is an intra-
venous (IV) treatment administered for 8 cycles for patients 
that achieve CR, scalable up to a maximum of 17 cycles for 
those who achieve a partial response (PR) or maintain a sta-
ble disease unless there are concerns of unacceptable toxic-
ity or disease progression. It has a manageable safety profile 
and can be administered on an outpatient basis, obviating 
the need for hospitalization (13). 

Drawing on data from the ELARA and GO29781 (11,12) tri-
als and corroborating from a recent US source showing simi-
lar clinical efficacy for both treatments (14), this study aims to 
evaluate their relative economic outcomes. The present sim-
ulation study compares the economic impact of therapeutic 
administration of tisagenlecleucel and mosunetuzumab in 
3L+ R/R FL patients. The investigation, aimed at providing 
a monetary evaluation of resources and time during the 
administration period of 1 year of either therapy, adopts the 
Italian hospital and societal perspectives.

Methods
Model description

A per-patient total cost of therapy model was developed 
to evaluate the economic implications of mosunetuzumab 
and tisagenlecleucel (CAR-T) therapy administration in 

R/R FL patients. The model was designed to calculate each 
cost incurred by the hospital and society by simulating the 
patient’s journey throughout a 1-year horizon. The selection 
of a 1-year horizon aligns with the analytical framework of 
the per-patient cost-of-care analysis, focusing on the admin-
istration phase of both treatments. This period is consistent 
with the standard administration protocol for mosunetu-
zumab, which can extend up to 17 cycles depending on 
patient response (13). This timeframe also comprehensively 
captures tisagenlecleucel’s pathway, spanning approximately 
130 days, as detailed by Jagannath et al (15), allowing for a 
thorough comparative analysis of the administration costs 
between CAR-T and mosunetuzumab.

The adopted costing approach was bottom-up (micro- 
costing), and accounted for the time spent by the patient, the 
caregiver, and the healthcare workers (HCWs) to either receive, 
support, prepare, or administer each specific therapy. 

The logical flow of the model development may be sum-
marized in a few steps:

• outlining of the planned treatment pathway for each 
therapy;

• identification of pharmaceutical consumption and acqui-
sition costs;

• identification of resource consumption and costs associ-
ated with inpatient activities;

• comparison of resource consumptions and costs.

The costing process for the administration of mosunetu-
zumab and tisagenlecleucel comprises three main phases:  
(i) the patient’s and caregiver’s commute (intended as trav-
eling) from and to the hospital (16), (ii) drug preparation, 
and (iii) drug administration. Within the drug preparation 
and administration steps, both resource usage and the time 
spent by the HCW to perform specific tasks were taken into 
account. This approach allows to estimate costs accounting 
for healthcare resources consumed, such as HCWs, drug, non-
drug consumable, and the time spent with each resource as a 
patient moves along the entire care pathway.

Since the model adopts a societal perspective, costs 
related to productivity loss, and the time invested by patients 
and caregivers were additionally considered (Tab. 1).

TABLE 1 - Outline of the therapeutic pathways

Phase Activity Resources Perspective

Patient and 
caregiver  
commute (I)

Patient and caregiver transfer to the hospital Time spent by the patient and the caregiver 
commuting from their accommodation to the 
hospital to receive the therapy

S

Drug preparation Drug preparation of the clinical pharmacist:
•  employment of consumable hospital resources 

(i.e., medical devices)

Time spent by the pharmacist for the preparation 
of the drug
Costs of the consumable hospital resources

H

Drug administration Pre-infusion

• patient preparation
• administration resources preparation

Time spent by the clinical specialist nurse (CSN) 
to perform pre-infusion activities

H

•  patient and caregiver waiting time for the 
completion of the pre-infusion activities 
performed by the CSN

Time spent by the patient and caregiver to wait 
for the completion of the pre-infusion activities

S

(Cont.)
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Mosunetuzumab 

The therapeutic pathway for patients with R/R FL receiv-
ing mosunetuzumab was modeled to reflect the therapeutic 
pathway framework of another monoclonal antibody used 
in a similar setting (Tab. 2), including the main activities and 
sub-activities, such as drug preparation and infusion proce-
dures in the treatment room (17).

The time to off-treatment curve was employed to esti-
mate the patient’s persistence in therapy for 1 year (Study 
GO29781; cut-off date August 27, 2021) (11). 

Tisagenlecleucel

The patient’s pathway for gene therapy was based on the 
description by Jagannath and colleagues (Fig. S1). Patients, 
before proceeding to CAR-T infusion, go through the phases 
of apheresis, bridging, and conditioning therapy, followed by 
7 days of hospitalization and 93 days of post-infusion mon-
itoring (15). The patient flow entering the infusion phase is 
derived from the ELARA study (Tab. S4) (18,19). 

Main inputs

Costs, whether direct or indirect, were applied accord-
ing to the adopted perspective. The societal perspective 
accounted for both direct and indirect non-healthcare costs, 
while the hospital perspective considered direct medical 
costs only (i.e., drugs, medical consumable resources, hospi-
tal overheads, HCW time, AEs). 

Direct healthcare costs

Drug costs were calculated by applying ex-factory net 
prices with confidential rebates to achieve maximum hos-
pital tender price (data on file). The dose consumed was 
determined based on the summary of product character-
istics’ indications, applied to weight (70 kg, assumption), 
where pertinent (20). The costs associated with serious AEs 
were also considered for both alternatives. AE management 
was based on their severity and duration, as well as the 
employment of specific drugs and monitoring clinical and lab  
exams (21). For high-grade, life-threatening AEs, it was 

Phase Activity Resources Perspective

Infusion

• active monitoring performed by the CSN
•  employment of consumable hospital resources 

for infusion

Time spent by the CSN actively monitoring the 
patient while the drug is being administered
Costs of the consumable hospital resources

H

•  time spent by the patient while being 
administered the drug

•  waiting time spent by the caregiver during the 
infusion session

Drug administration time
Waiting time spent by the caregiver for the 
completion of the drug infusion

S

Post-infusion

The CSN performs: 
• post-infusion operations
• post-infusion cleaning
• post-infusion patient monitoring

Time spent by the CSN to perform all the post-
infusion operations

H

•  time taken to wait for the completion of post-
infusion operations by the caregiver

•  the patient undergoes post-infusion 
observation

Monitoring time during post-infusion time
Caregiver waiting time for the completion of 
post-infusion activities on the patient

S

Visit time Patient and caregiver time spent for:
• attending visits due to AEs
• attending monitoring visit (CAR-T only)

Time spent by the patient for being visited at 
AEs occurrence. Time spent by the caregiver for 
waiting for the patient visit completion
CAR-T only: time spent by the patient to be 
visited in the post-infusion monitoring phases 
of CAR-T. Waiting time for the caregiver to 
accompany the patient to monitoring visits

S

Patient and 
caregiver  
commute (II)

Transport of the patient and caregiver:
• the patient returns home

Time spent by the patient and caregiver for 
transportation from the hospital to their 
residence to undergo therapy

S

Accommodation 
and housing

Hotel or rental for the accommodation during the 
initial 130 days of gene therapy (CAR-T)

Only patients coming from regions lacking 
ATMP-specialized centers must reside near the 
reference hospital center

S

H = hospital perspective; S = societal perspective.

TABLE 1 - (Continued)
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assumed that each occurrence would require admission to 
the intensive care unit (ICU). The clinical and lab exam costs 
were estimated based on their frequencies of use, applying 
specific tariffs (22) (more details on supplemental material 
Tabs. S1 and S2 (23-25) Tabs. S6 and S7 (18,26-28)).

In Italy, healthcare resources for CAR-T administration 
are comparable to the autologous stem cell transplantation 
(ASCT), due to overlapping clinical management aspects, 
such as apheresis procedures, conditioning therapies, and 
inpatient infusions. An American study compared resource 
utilization between ASCT and CAR-T treatment in patients 
with R/R diffuse large B-cell lymphoma (29). The study 
found that CAR-T treatment required approximately 30% 
less HCWs’ time than ASCT, particularly among nursing staff, 
due to fewer chemotherapy cycles, outpatient visits, and 
shorter hospital stays. This observed difference in time asso-
ciated with CAR-T treatment has been used to adjust the cost 
related to resource consumption of ASCT from the perspec-
tive of an Italian hospital (29,30). The remainder of CAR-T 
therapy-related costs consisted of bridging therapy, tisagen-
lecleucel drug costs, and post-infusion monitoring costs. 
Hospital-attributable costs for the bridging therapy were 
estimated based on the percentage of use of specific drugs, 
as described in the ELARA study (45% of patients received 
optional antineoplastic bridging chemotherapy for stabi-
lization) (Tabs. S3 and S4) (31). The drugs employed in this 
phase, which last approximately 4 weeks, include rituximab, 
gemcitabine, oxaliplatin, etoposide, cyclophosphamide, and 
vincristine (Tab. S3). Patients undergoing CAR-T are usually 

monitored post-infusion, these costs are modeled according 
to the resource use frequency (Tab. S5). 

Acknowledging the existence of Italian studies on the 
topic, we included one supplemental analysis including 
estimates retrieved from Cavallo et al (32). This secondary 
analysis replaces the estimated hospitalization costs for the 
base case with the average hospitalization cost derived from 
the work of Cavallo and colleagues, which considered the 
resource consumption of only CAR-T-eligible patients who 
received infusion.

Healthcare workers

The time HCWs spend on the activities and sub-activities 
was valued by average hourly gross wages to quantify the 
hospital cost of HCW, as defined in ARAN and ISTAT (Tab. S8) 
(33-35). The costs attributable to the time spent by HCWs 
during mosunetuzumab and bridging therapy administration 
were calculated on the time measurements available in liter-
ature in similar settings (36,37). 

For mosunetuzumab, we employed time estimates from 
the EASIER study (36) (data on file). These estimates pertain 
to the active time for pharmacists in drug preparation and for 
nurses in the treatment room during the administration of a 
comparable IV drug. Additionally, the active time for nurses 
administering mosunetuzumab was adjusted to its specific 
summary of product characteristic (SPC) (Tab. 2).

Conversely, the active-time estimates observed by De 
Cock and colleagues (37) – which measured drug preparation 

TABLE 2 - Resource use synopsis, mosunetuzumab

Phase Activity Personnel Time spent 
(minutes)

Source Notes

Drug preparation

PRE-INFUSION

Drug preparation Pharmacist 11.00 (36) –

Drug administration

PRE-INFUSION

Patient preparation Clinical specialist 
nurse (CSN)

8.50 –

Consumables preparation 8.90 –

Non-specified Patient 17.40 Calculated Sum of the time spent by the CSN 
for preparing the patient and the 
instruments/consumable resources for 
the infusionCaregiver 17.40 Calculated

Drug administration

INFUSION

Drug administration CSN 9.20 (36) Share on active time EASIER (data on file)

Patient 240.00 (13) Infusion time from Summary of Product 
Characteristics (SPC)Caregiver 240.00

Drug administration

POST-INFUSION

Post-infusion activities CSN 3.50 (36) –

Patient 3.50

Caregiver 3.50

Clearing and tidying the 
operational site

CSN 6.10 –

Active monitoring CSN 3.90

Patient 30.00 – Assumption

Caregiver 30.00 – Assumption



Bellone et al Glob Reg Health Technol Assess 2024; 11: 243

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu

and chair time for IV rituximab – were used as reference for 
the bridging therapy phase of the CAR-T pathway. The same 
time estimates, adjusted as necessary to maintain the ratio 
between nurse active time and rituximab infusion time, were 
applied to concurrent chemotherapies or those administered 
without rituximab (Tab. S4). 

All non-drug consumables for preparation and admin-
istration of inpatient IV therapies were applied as one-off 
costs and their cost was set as per specific public tender price 
(Tab. S9). The overhead costs were also considered, valued 
according to an Italian survey: in particular, these costs were 
estimated as 25% of the full costs of health service – that 
is, in-hospital IV administration, HCW wage, excluding drug 
acquisition cost (38).

Direct non-healthcare and indirect costs

The model employs the human capital and Proxy Good 
approaches to assess the indirect costs associated with 
patients receiving either mosunetuzumab or tisagenlecleu-
cel. The productivity losses resulting from patients under-
going therapy, including both paid and unpaid work, were 
calculated. Whereas the value of paid activities was based on 
the Italian Time Use Survey – which provides data, grouping 
by age and sex, on time dedicated to paid and unpaid activi-
ties of the general population – the monetary value of unpaid 
work was valued by applying minimum wage rates (34). The 
demographic characteristics employed as proxies for Italian 
patients with FL included a mean age of 60 years and a distri-
bution of male and female patients of 61% and 39%, respec-
tively, as observed in the intention-to-treat population of the 
GO29781 study (11). Productivity losses were calculated by 
considering the time to undergo infusions related to both 
treatments and to manage any AEs’ occurrence. In the CAR-T 
pathway, productivity losses also included the average hos-
pital visit duration for monitoring, which is assumed to be of 
1 hour as it comprises several tests (i.e., electrocardiogram, 
full blood count, biopsy, etc.) (15). In the case of in-ward hos-
pitalizations for severe AEs in both treatments, the patient’s 
productivity loss excluded the time dedicated to daily sleep, 
and considered the absence of the caregiver during this 
period (39).

The expenses incurred by caregivers were modeled accord-
ing to their distribution across the Italian population need-
ing care, that is, 80% (40), of which 91% consists of informal 
caregivers (36) (data on file). Formal care costs were based on 
standard wages for domestic workers. Correspondingly, the 
monetary value of informal care was calculated by proportion-
ally deducting caregiving time from daily routines (Tab. S8).

Transportation and Rent Accommodation

Additional patient-borne costs are divided into two cat-
egories: (i) commuting time-related costs and (ii) relocation 
and rent accommodation costs.

Commuting costs were estimated based on the aver-
age travel time from the patient’s residence to the hospital  
– assumed to be 30 minutes – multiplied by the average 
cost of transport (Tab. S11). The average transportation cost 
was calculated based on usage estimates of specific means 

of transportation collected during the EASIER observational 
study (unpublished data) (41-47). Commuting costs were 
applied each time the patient and, consequently, their care-
giver went to the hospital, whether for the administration of 
either therapy, any AE occurrence, or monitoring visits.

Relocation and accommodation costs were exclusively 
considered for patients undergoing tisagenlecleucel admin-
istration. CAR-T therapy is a specialized medical interven-
tion with limited accessibility in Italy. Consequently, patients 
receiving this treatment may incur significant relocation 
expenses that are worth being appraised. These costs were 
calculated based on the period a patient (130 days) is required 
to relocate close to the ATMP-specialized healthcare center 
(within 2 hours’ distance), if necessary, and the various types 
of accommodations available (15). The patient is expected 
to either use a rented flat or stay in a standard hotel room 
(Tab. S12) (48). The base-case analysis takes into account the 
unavailability of specialized healthcare centers across Italy, 
which forces 14.90% of patients to relocate to the nearest 
region for treatment. Given the Italian geographical barriers, 
2.68% of the Italian population may necessitate air travel, as 
could be the case for residents in Sardinia (49) (Tab. S13).

To address the potential costs associated with relocation 
across the Italian population, three distinct scenarios were 
hypothesized. Scenario A presumes that all (100%) patients 
reside in an Italian region with an ATMP-specialized health-
care center. In this scenario, patients can reach a special-
ized center within 2 hours and only incur commuting costs. 
Scenario B assumes patients must travel to a neighboring 
region only by car, and they must rely on local accommoda-
tion. Instead, scenario C applies to the sole patients (such 
as Sardinian) who must rely on air transportation to reach 
a specialized healthcare center. Patients in scenario C bear 
the highest average transportation expenses and incur local 
accommodation costs. Transportation costs associated with 
each scenario are calculated based on the average kilomet-
rical distance that patients must travel to reach the nearest 
ATMP-specialized center, adjusted for the mode of trans-
portation expected to cover that distance. Distances were 
assumed to be the straight-line kilometers from the regional 
capital of residence to the closest ATMP center.

Univariate sensitivity analysis 

To assess parameter uncertainty, a one-way sensitivity 
analysis was conducted. This type of analysis addresses the 
relative importance of the model’s variables, by varying each 
parameter by ±20% one at a time. A tornado diagram is built 
on the cost difference between mosunetuzumab and tisagen-
lecleucel pathways from the societal perspective. The varied 
parameters are sorted in descending order by their relative 
impact on the model outcome

Results
Hospital perspective

Based on the considered timeframe, which includes eight 
cycles for CR and up to 17 cycles for PR, the estimated mean 
cost of administering mosunetuzumab is €52,619 in the 
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base-case analysis. This cost includes the drug cost, as well 
as the cost of consumables, HCWs, and the management of 
serious AEs related to the therapy (Tab. 3). 

On the other hand, the estimated mean cost for admin-
istering tisagenlecleucel-based therapy is €211,489, which 
includes the cost of engineered lymphocytes, peri-infusional 
costs (apheresis, conditioning, and hospitalization), bridging 
therapy, managing serious AEs, and post-infusion monitor-
ing. Overall, the base-case use of mosunetuzumab results in 
a reduction of hospital costs by €158,870 per patient along 
the considered time horizon (Tab. 3).

TABLE 3 - Base-case results, hospital perspective (total direct 
healthcare costs)

Base-case results, hospital perspective 
(total direct healthcare costs)

Cost per patient (€)

Mosunetuzumab* 52,619.42 

Tisagenlecleucel* 211,489.46 

Difference (mosunetuzumab vs. 
tisagenlecleucel)

–158,870.04 

* Total cost of therapy administration includes all direct healthcare costs, 
such as drugs, administration, monitoring, and AE management cost. Drug 
prices net of mandatory confidential discounts were applied to achieve 
the maximum tender hospital prices of mosunetuzumab, tisagenlecleucel, 
bridging therapy, and drugs for managing AEs.

As far as the secondary analysis incorporating Italian 
patient-level estimates (32) is concerned, similar results were 
obtained. This analysis revealed that the estimated mean 
cost difference between administering mosunetuzumab and 
tisagenlecleucel is −€157,342 (Tab. S10), which aligns with 
the base-case results.

Societal perspective

The estimated cost difference between mosunetuzumab 
and tisagenlecleucel, including hospital and social costs, is 
€161,974 in the base case (Tab. 4). 

For mosunetuzumab, the impact of indirect and non- 
healthcare direct costs is broken down into €491 for adminis-
tration, €410 for AE-related expenses, and €306 for transpor-
tation. In the case of tisagenlecleucel, the indirect costs are 
70% higher, totaling roughly €3,000 (Fig. 1). Tisagenlecleucel 

costs borne by the patient and caregiver amount to €1,196 
for administration, €101 at the bridging therapy stage, €1,189 
for AE-related expenses, €374 for monitoring, and €1,450 for 
transportation and relocation (Tab. 4). 

TABLE 4 - Base-case results, societal perspective (total of direct and 
indirect costs)

Cost of therapy administration, 
mosunetuzumab

Cost per 
patient (€)

Mosunetuzumab, direct healthcare costs* 52,619.42 

Indirect (patient and caregiver) and direct 
costs (formal caregiver) for administration 

 491.42

AEs indirect and direct non-healthcare costs 
(patient and caregiver)

 410.18

Indirect (patient and caregiver) and direct 
costs (formal caregiver) for transportation 

 306.15

Total cost  53,827.17

Cost of therapy administration, 
tisagenlecleucel

Total cost per 
patient (€)

Tisagenlecleucel, direct healthcare costs* 211,489.46

Tisagenlecleucel infusion indirect and direct 
non-healthcare costs (patient and caregiver)

1,196.15 

Bridging therapy indirect and direct non-
healthcare costs (patient and caregiver)

101.35

Monitoring indirect and direct non-healthcare 
costs (patient and caregiver)

374.06 

AE indirect and direct non-healthcare costs 
(patient and caregiver)

1,189.32 

Indirect (patient and caregiver) and direct 
costs (formal caregiver) for transportation and 
relocation 

1,450.33 

Total cost 215,800.67 

Difference (mosunetuzumab vs. 
tisagenlecleucel)

–161,973.50 

* Total cost of therapy administration includes all direct healthcare costs, 
such as drugs, administration, monitoring and AE management cost. Drug 
prices net of law mandatory discounts are shown. For the analyses, manda-
tory confidential discounts were applied to achieve the maximum tender 
hospital prices of mosunetuzumab, tisagenlecleucel, bridging therapy, and 
drugs for managing AEs.

From the societal perspective, three scenario analy-
ses were hypothesized to address that some patients are 
required to move from their original region to undergo gene 
therapy. The associated savings for mosunetuzumab amount 
to €161,170, €166,507, and €166,811, respectively for the 
scenarios A, B, and C (Tab. 5).

FIGURE 1 - Base-case results, detail on indirect and direct non- 
healthcare costs, societal perspective.

Univariate sensitivity analysis 

The tornado diagram resulting from the sensitivity anal-
ysis summarizes the effect of variation in key model param-
eters on the cost difference between the two therapeutic 
pathways from the societal perspective (Fig. S2). Ranking 
first, the price of tisagenlecleucel is the most impactful vari-
able, followed by mosunetuzumab drug price.
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TABLE 5 - Scenario analyses, societal perspective

Scenario Main assumption Difference 
(mosunetuzumab vs. 
tisagenlecleucel) (€)

A 100% of patients come from 
a region with an ATMP-
specialized center.

–161,170.05 

B 100% of patients have to 
travel and relocate to a 
neighboring region by car.

–166,506.61

C 100% of patients have to use 
air travel services to reach 
an ATMP-specialized center.

–166,810.84

hospitalization capacity constitutes a prominent concern. 
Furthermore, the research strategy in both studies relies 
on expert opinion, resulting in a highly variable spectrum of 
estimates for resource expenditures entailed in CAR-T admin-
istration. The deficit of validated information on resource 
spending suggests the need for time and motion studies on 
this topic and constitutes one of the limitations of the anal-
yses conducted thus far, including one of the present study. 
Nevertheless, the resource consumption associated with 
the CAR-T therapeutic pathway reported in the most recent 
Italian study (32) supports the current analysis’ estimation, 
as shown in the conducted secondary analysis.

Due to the short timeframe of 1 year, it was not possi-
ble to assess the progression of patients after either therapy, 
who allegedly undergo further lines of treatment, rehos-
pitalizations, or therapeutic changes. Strictly linked to this, 
the model assumes that resources are consumed linearly in 
both therapeutic routes, meaning that there are no usage 
deviations during the 1-year time horizon, underestimat-
ing certain additional costs that the healthcare center may 
incur in a real-life setting. A further major limitation of our 
research is its reliance on aspecific literature data (15,36,37) 
as model inputs. Our approach was driven by the absence of 
detailed Italian- and drug-specific time and motion studies. 
Consequently, the data used may not fully capture actual 
healthcare practices, potentially leading to generalizability 
issues. Despite this, considerable efforts were made to adapt 
the non-specific estimates to better align with the context of 
interest (29,30). In this study, it is also crucial to acknowledge 
two assumptions. First – due to the lack of therapy-differen-
tial data on the role of informal (36,40) and formal caregiv-
ers in providing patient support – it was assumed that either 
caregiver contribution would be the same for both CAR-T and 
mosunetuzumab pathways. This may affect the accuracy of 
our cost and resource utilization estimates. Secondly, mon-
itoring visits for tisagenlecleucel (15) are assumed to last 1 
hour. Such duration may not fully represent real-world prac-
tice but it was deemed an acceptable estimate, in the absence 
of more precise data or expert opinion.

According to our 1-year analysis, mosunetuzumab has 
proven to be a cost-saving alternative from both the socie-
tal and hospital perspectives in the Italian context. The use 
of this novel bispecific monoclonal antibody for R/R FL 3L+ 
patients could enable local hospitals to reallocate saved 
resources and address inequality and access-to-therapy con-
straints. Notwithstanding the innovative clinical efficacy of 
tisagenlecleucel, enduring a CAR-T inpatient journey may 
affect patients’ quality of life, additional costs, and hospi-
tal disbursements. The scenario analyses displayed that 
a closer residence to an ATMP-specialized center does not 
pledge striking savings vs. mosunetuzumab. In the societal 
base-case scenario, the cost difference of €161,975 between 
mosunetuzumab and tisagenlecleucel underscores the sub-
stantial impact of indirect costs on patients and caregivers. 
The time required from both patients and their caregivers 
results in productivity losses. Coupled with relocation and 
transportation expenses, these factors contribute to approx-
imately a 70% increase in financial strain due to supplemen-
tary disbursements in our analysis. In the broader context of 

Discussion
According to recently published studies, mosunetuzumab 

and tisagenlecleucel offer similar clinical efficacy for patients 
with R/R FL who have received three or more lines of therapy 
(14). Yet – as shown by the results of the present per-patient 
cost analysis – from both societal and hospital perspectives, 
mosunetuzumab’s therapeutic costs are approximately 
one-quarter of that of its comparator. According to the con-
ducted univariate sensitivity analysis, drug prices are the 
main drivers behind the cost difference between these two 
therapeutic pathways. 

The limited availability of centers – specialized in ATMP 
– in addition to the difficult management of patient refer-
ral is a significant barrier for patients seeking access to this 
treatment option in Italy. These hurdles can disproportion-
ately affect patients residing in certain regions, posing a 
great inequality burden on them (10,50,51). To address these 
societal issues, three scenario analyses were conducted. Our 
results consider the impact of indirect and non-healthcare 
direct costs associated with the two therapies: the further 
away the patients live from the nearest ATMP-specialized 
center the higher the expected supplementary disbursement. 
Patients dwelling in regions equipped with ATMP centers show 
the lowest cost difference vs. mosunetuzumab, €161,170  
(scenario A). Conversely, patients living in Sardinia, whose 
location was used as a proxy for the most unfavorable sce-
nario (scenario C), bear higher additional expenses, up to 
approximately €5,600 per patient as against mosunetuzumab.

Mosunetuzumab follows the typical outpatient adminis-
tration pathway as any other IV drug, whereas CAR-T ther-
apies involve several inpatient sub-steps that contribute to 
the difference in savings in both perspectives (15,32). This 
resulted in the optimization of HCW efficiency and minimi-
zation of direct healthcare resources when compared to the 
complex and resource-intensive pathway typically involved in 
CAR-T therapy.

To the best of our knowledge, the present study is accom-
panied by only two literature resources for the cost estima-
tion of the CAR-T therapeutic pathway in the Italian setting 
(32,52). The common ground these studies lay on is the 
great challenge for the Italian NHS in addressing the imple-
mentation costs associated with managing CAR-T patients. 
Among others, the augmentation of medical staff alongside 
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socioeconomics, these factors emphasize the importance of 
considering the holistic implications of gene therapies that 
are often overlooked and hardly estimated (50,53). 

Some key considerations are worth mentioning for future 
research. Besides methodological refinement that should 
incorporate a more comprehensive and dynamic approach, 
it would be beneficial to invest in collecting real-time data on 
resource utilization, time consumption, and costs associated 
with the administration of mosunetuzumab and tisagenlec-
leucel. This could be attained by conducting time and motion 
observational studies capturing patient’s therapeutic course 
and treatment patterns. Furthermore, efforts should be 
directed toward bridging the gap in evaluating the long-term 
outcomes of patients receiving either therapy. Comprehensive 
assessments should also consider the progression of patients 
over an extended period, including subsequent lines of treat-
ments or resource use changes past the 1-year time horizon. 
Finally, model validation against real-world data, when avail-
able, is essential to enhance the credibility of the findings. 
This validation process could involve comparing the model 
predictions with real-life observed outcomes. 

Conclusion
Mosunetuzumab and tisagenlecleucel offer similar clinical 

efficacy for patients with R/R FL 3L+. The two administration 
pathways largely differ, seeing mosunetuzumab as a valid 
outpatient alternative to the complex CAR-T patient journey. 
These major differences in administration, tied to the subop-
timal availability of ATMP-specialized centers in Italy, resulted 
in 75% monetary and significant time resource savings for 
patients who undergo infusions of the bispecific antibody 
from both the Italian hospital and societal perspective. 
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