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Introduction

Biosimilars may represent an important opportunity to 
enhance allocative efficiency in the market for biological 
products. Savings from price-competition could be 
invested in new cost-effective drugs and/or to broaden 
patient access to existing therapies. The availability of 
biosimilars is expected to be associated with allocative 
efficiency and decreased spending on medications, being 
one of the driving forces in budgetary savings.1

At present, 44 biosimilar products have been approved 
by the European Medicines Agency (EMA) for 14 
molecules,2 and 16 are under evaluation.3 In Italy, 32 
biosimilars have been approved so far and, in the first 
9 months of 2017, they had reached an 18% market share 

over total volumes (number of counting units) for the 
relevant markets (molecules with at least one available 
biosimilar). The biosimilar market share shows huge 
variations across regions in Italy, ranging from 62.6% in 
Piedmont to 6.5% in Puglia.4 Regional variations can be 

Budget impact analysis of rituximab 
biosimilar in Italy from the hospital  
and payer perspectives

Carla Rognoni1 , Arianna Bertolani1 and Claudio Jommi1,2

Abstract
Introduction: This article aims at investigating the 5-year budget impact of rituximab biosimilars in Italy.
Methods: A budget impact analysis model was developed in accordance with the International Society For 
Pharmacoeconomics and Outcomes Research recommendations. Drug acquisition and drug administration costs were 
considered since the risk/benefit profile of biosimilars and the originator was assumed to be overlapping. The perspectives 
of hospitals and payers were used. Input data were retrieved from the literature and validated/integrated by an expert 
panel of seven clinicians from various Italian regions. A dynamic incidence-based approach was used.
Results: From the hospital perspective, adopting a rituximab biosimilar would produce savings of €79.2 and €153.6 million 
over 3 and 5 years, respectively. The results are very similar if the payer perspective is considered, with a cumulated 
savings of about €153.4 million in 5 years. Lymphoma and chronic lymphocytic leukaemia would account for the most 
significant savings.
Discussion: Despite its limitations, this study provides the first Italian evaluation of the financial impact of rituximab 
biosimilars and also incorporates the effects of biosimilars on the pricing strategies of the originator (dynamic impact). 
This dynamic effect is more relevant than the impact of the treatment shift from the originator to biosimilars. Our hope 
is that these savings will be used to cover new cost-effective drugs and not just for cost-cutting policies.

Keywords
Rituximab, biosimilar, budget impact analysis, economic evaluation

Date received: 23 March 2018; accepted: 31 May 2018

1�Centre for Research on Health and Social Care Management 
(CERGAS), SDA Bocconi University, Milan, Italy

2�Department of Pharmaceutical Sciences, Università del Piemonte 
Orientale, Novara, Italy

Corresponding author:
Carla Rognoni, Centre for Research on Health and Social Care 
Management (CERGAS), SDA Bocconi University, Via Roentgen 1, 
Milan 20136, Italy. 
Email: carla.rognoni@unibocconi.it

784289 GRH0010.1177/2284240318784289Global & Regional Health Technology AssessmentRognoni et al.
research-article2018

Article

https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/grh
mailto:carla.rognoni@unibocconi.it


2	 Global & Regional Health Technology Assessment ﻿

ascribed to divergent procurement policies and actions on 
prescribing behaviour.5 However, these differences could 
diminish in the future. A new regulation (Law 232/2016) 
only allows prescribing physicians to switch from the 
originator to the biosimilar (or from one biosimilar to 
another biosimilar). According to the same law, procurement 
should rely on a framework agreement if there are more 
than three available products for an off-patent biological 
molecule (originator and biosimilars).

Rituximab was the first monoclonal antibody approved 
for cancer in 1997, and is also approved for rheumatoid 
arthritis. It can be administered by both the intravenous 
(IV) and the more recently approved subcutaneous (SC) 
route as a monotherapy or in combination with 
chemotherapy regimens.

Rituximab is a chimeric monoclonal antibody targeting 
the CD20 antigen, which is present on the surface of 
B-lymphocytes. In 2016, rituximab was the third-largest 
selling hospital drug in Italy (€156 million), according to 
the Italian Medicines Agency (Agenzia Italiana del 
Farmaco – AIFA).6

Since the patent for rituximab IV expired, EMA has 
approved two biosimilars so far: Truxima and Rixathon on 
17 February 2017 and 23 June 2017, respectively.2 The 
rituximab biosimilars were approved for the treatment of 
all indications approved for the reference biological (non-
Hodgkin’s lymphoma, chronic lymphocytic leukaemia, 
rheumatoid arthritis, granulomatosis with polyangiitis and 
microscopic polyangiitis). AIFA subsequently also 
approved the use of biosimilar rituximab for the off-label 
indications previously identified for the originator 
(Determina AIFA 2107/2017) and included in the 648 List 
(i.e. the off-label use list covered by the Italian National 
Health Service – INHS).

Our study aims at investigating the financial impact of 
the introduction of rituximab biosimilars in clinical 
practice in Italy through a Budget Impact Analysis (BIA). 
In the present analysis, BIA of rituximab biosimilars is 
evaluated, including both approved and off-label 
indications, with a split per indication and adopting both 
the hospital and third-party payer point of view.

To the best of our knowledge, the budget impact of 
rituximab biosimilars has been investigated by only one 
study so far.7 Although this article provided a general 
overview of the budget impact in European countries from 
the third-party payer perspective, it lacked information 
regarding the number of patients per approved indication 
and did not distinguish between specific off-label uses.

Methods

A BIA model was developed in accordance with the ISPOR 
Principles of Good Practice for BIA.8

The model considers for both the rituximab originator 
and biosimilar as follows:

•• The approved clinical indications: follicular 
lymphoma (FL) III–IV stage (induction, associated 
with chemotherapy scheme CVP – cyclo
phosphamide, vincristine, prednisolone), recurrent/
refractory FL III–IV stage (induction, associated 
with chemotherapy scheme CHOP – cyclo
phosphamide, hydroxydaunorubicin, oncovin, 
prednisolone), untreated or recurrent/refractory FL 
(maintenance therapy), recurrent/refractory FL III–
IV stage (induction, mono-therapy), non-Hodgkin 
lymphoma (NHL) CD20+ large B cells in 
combination with chemotherapy CHOP, untreated 
or recurrent/refractory chronic lymphocytic 
leukaemia (CLL) in combination with 
chemotherapy, severe rheumatoid arthritis, 
granulomatosis with polyangiitis and microscopic 
polyangiitis.

•• The off-label use for the following indications: non-
Hodgkin lymphoma CD20+ large B cells in 
combination with polychemotherapy for first-line 
or salvage treatment, CLL B cells in combination 
with polychemotherapy for first-line or salvage 
treatment, post-transplant lymphoproliferative 
disorder, acute or chronic graft versus host disease 
(GVHD), FL in patients not eligible for polyche
motherapy (mono-chemotherapy), lymphocyte-
predominant Hodgkin lymphoma, warm antibody 
autoimmune haemolytic anaemia, relapsing or 
refractory thrombotic thrombocytopenic purpura 
resistant to plasma exchange, immune thrombo
cytopenic purpura resistant to standard treatments, 
resistant acquired haemophilia.

The model was developed in MS Excel according to the 
following process:

•• Collection and analysis of epidemiological data 
(prevalence and incidence) relating to patients in 
Italy for whom treatment with rituximab is indicated 
(including off-label use);

•• Definition of the current scenario, that is, the 
number of prevalent and incident patients treated 
with the rituximab originator;

•• Definition of future scenarios (i.e. the penetration 
rate of the biosimilar) for the different indications;

•• Cost estimates for current and future scenarios.

Since biosimilars are approved through a comparability 
exercise, we assumed an overlapping risk/benefit profile 
between the originator and the biosimilars, the only 
difference being the actual unit price of the drug and the 
administration route (IV vs SC).

Two perspectives were used: (1) the hospital perspective, 
that is, the acquisition cost of the drug and the administration 
cost and (2) the payer perspective, that is, rituximab is 
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administered either in ‘day hospital’ or in an outpatient 
setting, and hospitals are paid in principle on a fee-per-
episode basis that should cover the full treatment cost but, 
in reality, hospitals are paid the drug acquisition cost and a 
‘discounted’ fee9 (Regional Laws).

Input data were validated and integrated by an expert 
panel of seven clinicians. Considering the large 
variability in biosimilar penetration rates across Italian 
regions, clinicians from different regions were invited to 
join the panel. A Delphi-driven approach was applied in 
the early stage of the data collection, since experts were 
asked to answer a questionnaire independently.10 
Afterwards, data gathered were discussed with the 
experts through a group meeting (11 October 2017). 
Hence, we have adopted a mixed method, integrating a 
Delphi approach with an experts’ panel approach. The 
panel was asked to: (1) validate the epidemiological data 
for each indication and the relevant proportion of patients 
treated with rituximab, (2) validate the therapeutic 
schemes per indication, (3) estimate the yearly and 
5-year market share for the originator and the biosimilars 
per indication and (4) estimate time dedicated by 
healthcare professionals to patient care when the drug is 
being administered.

Market shares were applied to new, incident cohorts 
(naïve treatment) for almost all the indications, since the 
treatment lasts less than 1 year. The prevalent population 
was used only for maintenance therapy for FL (patients are 
treated every 2–3 months until progression, for a maximum 
of 2 years). We assumed that half of the prevalent patients 
are in the first year of treatment and half are in the second 
year of treatment. The expert panel reached a consensus of 
12 cycles of therapy over 2 years for patients with untreated 
FL and 8 cycles of therapy distributed over 2 years for 
patients with relapsed or refractory FL. Survival curves for 
the different indications were consulted to obtain the 
percentages of patients still alive and treated at different 
times. As the focus was on the expected budget at each 
point in time, the financial streams were presented as 
undiscounted costs.8

Clinicians expressed the opinion that biosimilars will 
be used only for drug-naïve patients (i.e. there will not be 
patients switching from the originator to the biosimilars) 
and that biosimilars will mostly substitute the IV rituximab 
originator. This assumption minimizes the impact of 
biosimilar market penetration on drug administration 
costs.

The unit cost of the rituximab originator was calculated 
as the ex-factory price net of the compulsory 5% + 5% 
discount and an additional discount, according to the 
agreement negotiated by AIFA and the company holding 
the marketing authorization in July 2017.11 The unit cost 
of biosimilars was calculated as the ex-factory price of 
Rixathon net of the 5% + 5% discount. For future 
scenarios, we have adopted a dynamic approach looking 

at further discounts for the rituximab originator due to 
price-competition (5%, 10% and 15% for year 1, year 2 
and years 3–5, respectively). Biosimilars are expected to 
be discounted to 30%, 35% and 45% on average for year 1, 
year 2 and years 3–5, respectively. These discounts were 
estimated on the basis of the most recent experience for 
infliximab (data on file).

As mentioned above, rituximab is administered in day 
hospital or in an outpatient setting. For both settings fees 
for drug administration are determined by the regional 
governments (payers). However, regions usually pay to 
the hospital the acquisition costs of the drugs and a 
‘discounted’ fee. In the hospital perspective case, drug 
administration costs were estimated based on the 
consensus reached by the expert panel on time dedicated 
by nurses and physicians, that is, 50 and 20 minutes for 
an IV infusion, respectively, and 25 minutes spent by 
nurses on SC administration. The unit cost per minute for 
healthcare personnel was estimated using the gross 
annual salaries12 of €32,518 for nurse and €73,050 for 
physician. These values correspond to a cost per hour of 
€19.64 and €44.11, respectively, considering 46 working 
weeks per year (36 working hours per week) and translate 
into €0.33 and €0.74 per minute, for nurse and physician, 
respectively.

Table 1 summarizes all unit costs used in the model.
The BIA model has been designed to allow for additional 

analyses. For example, a scenario analysis has been 
performed considering 7% savings if vial sharing is 
applied.13

Results

Table 2 illustrates the target population per indication. 
According to the expert panel, use of rituximab in patients 
with granulomatosis, polyangiitis and microscopic 
polyangiitis is very rare in Italy, and these three indications 
were excluded from the model.

Current (year 0) and future scenarios (years 1–5) of 
market shares are presented in Table 3. As mentioned 
before, clinicians agreed that biosimilars will erode market 
share of the IV rituximab originator without large variations 
in the trend for the SC formulation and that regional 
policies (some more hostile to SC administration, others 
more favourable) will not change for the considered time 
horizon.

From the hospital perspective, rituximab would cost 
€123.8 million under the current scenario. Savings due to 
biosimilars would reach €16.9, €26.0, €36.2, €36.8 and 
€37.6 million in the 1st, 2nd, 3rd, 4th and 5th years, 
respectively, with cumulated savings of €153.6 million in 
the next 5 years (Figure 1). Results are very similar using 
the payer perspective, with a cumulated savings of about 
€153.4 million over the next 5 years. Detailed results are 
presented in Table 4.
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Table 1.  BIA model input data.

Data References

Epidemiological data See Table 2 See Table 2
Market share data See Table 3 See Table 3
Rituximab originator ex-factory price Two vials 100 mg/10 mL (IV): €455.96

One vial 500 mg/50 mL (IV): €1139.7
One vial 1400 mg/11.7 mL (SC): €1450.29

Determina AIFA 1348/2017 net of 5%+ 5% 
discount and 9% discounta

Rituximab biosimilar ex-factory price One vial 500 mg/50 mL (IV): €1110.17 Determina AIFA 1286/2017
Personnel unit cost per minute Nurse: €0.33

Physician: €0.74
«Conto Annuale»–Dipartimento della 
Ragioneria Generale dello Statob

Personnel time for drugs administration Nurse (IV): 50 min
Physician (IV): 20 min
Nurse (SC): 25 min

Expert panel

Full tariffs (weighted average) IV: €170.55
SC: €153.24

Regional laws + Assobiomedicac

Discounted tariffs (weighted average) IV: €19.84
SC: €18.11

BIA: budget impact analysis.
ahttp://www.aobrotzu.it/documenti/9_383_20170727121539.pdf.
bhttp://www.contoannuale.tesoro.it/cognos1022/cgi-bin/cognosisapi.dll?b_action=xts.run&CAMUsername=cog_usr&CAMPassword=cog_usr&h_
CAM_action=logonAs&CAMNamespace=ADS&m=portal/cc.xts&m_tab=w&b_action=cognosViewer&ui.action=run&ui.object=%2fcontent%
2fpackage%5b%40name%3d%27Sico%20Sito%27%5d%2freport%5b%40name%3d%27Home%20Page%27%5d&ui.name=Home%20Page&run.
outputFormat=HTML&run.prompt=true&cv.header=false&cv.toolbar=false.
chttps://www.assobiomedica.it/it/analisi-documenti/tariffari-ospedalieri/index.html; https://www.assobiomedica.it/it/analisi-documenti/tariffari-
specialistica/index.html.

Table 2.  Number of patients considered for the different clinical indications each year.

Indication Treatment type Incidence/prevalence No. of patients 
considered

Reference

Approved indications
Untreated follicular 
lymphoma III–IV stage

Induction, 
associated to 
chemotherapy CVP

Total FL patients (incidence) 1213 134 14–16
III–IV stage 75%
Untreated 15%
Induction + chemotherapy 98%
Treated with rituximab 100%

Recurrent/refractory 
follicular lymphoma III–IV 
stage

Induction, 
associated to 
chemotherapy 
CHOP

Total FL patients (incidence) 1213 164 14–16
III–IV stage 75%
Recurrent/refract 20%
Induction + chemotherapy 90%
Treated with rituximab 100%

Untreated follicular 
lymphoma

Maintenance Total FL patients (prevalence) 9525 2858 14,15
Untreated 30%
Maintenance 100%
Treated with rituximab 100%

Recurrent/refractory 
follicular lymphoma

Maintenance Total FL patients (prevalence) 9525 2858 14,15
Recurrent/refractory 30%
Maintenance 100%
Treated with rituximab 100%

Recurrent/refractory 
follicular lymphoma III–IV 
stage

Induction, 
monotherapy

Total FL patients (incidence) 1213 18 14–16
III–IV stage 75%
Recurrent/refractory 20%
Induction 10%
Treated with rituximab 100%

Non-Hodgkin lymphoma 
CD20+, large B cells

In combination 
with chemotherapy 
CHOP

Total NHL B-cell CD20+ patients (incidence) 2912 1791 15,17
In combination with chemotherapy 62%
Treated with rituximab 100%

(Continued)

http://www.aobrotzu.it/documenti/9_383_20170727121539.pdf
http://www.contoannuale.tesoro.it/cognos1022/cgi-bin/cognosisapi.dll?b_action=xts.run&CAMUsername=cog_usr&CAMPassword=cog_usr&h_CAM_action=logonAs&CAMNamespace=ADS&m=portal/cc.xts&m_tab=w&b_action=cognosViewer&ui.action=run&ui.object=%2fcontent%2fpackage%5b%40name%3d%27Sico%20Sito%27%5d%2freport%5b%40name%3d%27Home%20Page%27%5d&ui.name=Home%20Page&run.outputFormat=HTML&run.prompt=true&cv.header=false&cv.toolbar=false
http://www.contoannuale.tesoro.it/cognos1022/cgi-bin/cognosisapi.dll?b_action=xts.run&CAMUsername=cog_usr&CAMPassword=cog_usr&h_CAM_action=logonAs&CAMNamespace=ADS&m=portal/cc.xts&m_tab=w&b_action=cognosViewer&ui.action=run&ui.object=%2fcontent%2fpackage%5b%40name%3d%27Sico%20Sito%27%5d%2freport%5b%40name%3d%27Home%20Page%27%5d&ui.name=Home%20Page&run.outputFormat=HTML&run.prompt=true&cv.header=false&cv.toolbar=false
http://www.contoannuale.tesoro.it/cognos1022/cgi-bin/cognosisapi.dll?b_action=xts.run&CAMUsername=cog_usr&CAMPassword=cog_usr&h_CAM_action=logonAs&CAMNamespace=ADS&m=portal/cc.xts&m_tab=w&b_action=cognosViewer&ui.action=run&ui.object=%2fcontent%2fpackage%5b%40name%3d%27Sico%20Sito%27%5d%2freport%5b%40name%3d%27Home%20Page%27%5d&ui.name=Home%20Page&run.outputFormat=HTML&run.prompt=true&cv.header=false&cv.toolbar=false
http://www.contoannuale.tesoro.it/cognos1022/cgi-bin/cognosisapi.dll?b_action=xts.run&CAMUsername=cog_usr&CAMPassword=cog_usr&h_CAM_action=logonAs&CAMNamespace=ADS&m=portal/cc.xts&m_tab=w&b_action=cognosViewer&ui.action=run&ui.object=%2fcontent%2fpackage%5b%40name%3d%27Sico%20Sito%27%5d%2freport%5b%40name%3d%27Home%20Page%27%5d&ui.name=Home%20Page&run.outputFormat=HTML&run.prompt=true&cv.header=false&cv.toolbar=false
https://www.assobiomedica.it/it/analisi-documenti/tariffari-ospedalieri/index.html
https://www.assobiomedica.it/it/analisi-documenti/tariffari-specialistica/index.html
https://www.assobiomedica.it/it/analisi-documenti/tariffari-specialistica/index.html
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Figure 2 shows that the most important savings derive 
from the use of rituximab biosimilars for lymphoma 

(including follicular and non-Hodgkin lymphoma CD20+, 
large B cells) and chronic lymphocytic leukaemia.

Indication Treatment type Incidence/prevalence No. of patients 
considered

Reference

Untreated chronic 
lymphocytic leukaemia

In combination 
with chemotherapy

Total CLL patients (incidence) 2750 1422 14,18
Untreated 55%
Treated with rituximab 94%

Recurrent/refractory 
chronic lymphocytic 
leukaemia

In combination 
with chemotherapy

Total CLL patients (incidence) 2750 578 14,18
Recurrent/refractory 25%
Treated with rituximab 84%

Severe rheumatoid 
arthritis

– Total severe rheumatoid arthritis patients 
(prevalence)

5000 1100 19

Treated with rituximab 22%
Off-label indications
Non-Hodgkin lymphoma 
CD20+, large B cells

In combination with 
polychemotherapy 
or as first-line or 
salvage

Total NHL B-cell CD20+ patients (incidence) 2912 371 15,17
In combination with chemotherapy 13%
First-line or salvage 98%
Treated with rituximab 100%

Chronic lymphocytic 
leukaemia B cells

In combination 
with 
polychemotherapy 
or as first-line or 
salvage

Total CLL patients (incidence) 2750 470 14,20
B cells 95%
First-line or salvage 20%
Associated with chemotherapy first-line or 
salvage

90%

Treated with rituximab 100%
Post-transplant 
lymphoproliferative 
disorder

– Total post-transplant lymphoproliferative 
disorder patients (incidence)

23 23 21–23

Treated with rituximab 100%
Acute or chronic graft-
versus-host disease 
(GVHD) (steroid resistant)

– Total acute or chronic GVHD patients 
(steroid resistant; incidence)

1700 340 24,25

Treated with rituximab 20%
Follicular lymphoma–
monochemotherapy 
(patients not eligible for 
polychemotherapy)

Induction + 
treatment

Total FL patients (incidence) 1213 61 14
Not eligible to polychemotherapy 5%
Treated with rituximab 100%

Lymphocyte-
predominant Hodgkin 
lymphoma

– Total Hodgkin lymphoma patients (incidence) 1820 91 26,27
Lymphocyte predominant 5%

Treated with rituximab 100%
Warm antibody 
autoimmune haemolytic 
anaemia

– Total warm antibody autoimmune haemolytic 
anaemia patients (incidence)

480 336 28

Treated with rituximab 70%
Relapsing or 
refractory thrombotic 
thrombocytopenic 
purpura resistant to 
plasma exchange

– Total relapsing or refractory thrombotic 
thrombocytopenic purpura resistant to 
plasma exchange patients (incidence)

30 30 29

Treated with rituximab 100%

Immune 
thrombocytopenic 
purpura resistant to 
standard treatments

– Total immune thrombocytopenic purpura 
resistant to standard treatments patients 
(incidence)

971 486 29

Treated with rituximab 50%
Resistant acquired 
haemophilia

– Total resistant acquired haemophilia patients 
(incidence)

30 24 29

Treated with rituximab 80%

Table 2.  (Continued)
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Table 3.  Market shares for current (year 0) and future scenarios (years 1–5) for the different clinical indications.

Indication Treatment type Therapies Year 0 
(%)

Year 1 
(%)

Year 2 
(%)

Year 3
(%)

Year 4
(%)

Year 5
(%)

Approved indications
Untreated follicular 
lymphoma III–IV stage

Induction, associated 
to chemotherapy 
CVP

Rituximab originator IV 43.3 26.7 16.7 10.0 8.3 6.7
Rituximab biosimilar IV 0.0 13.3 20.0 23.3 25.0 26.7
Rituximab SC 56.7 60.0 63.3 66.7 66.7 66.7
Total 100.0 100.0 100.0 100.0 100.0 100.0

Recurrent/refractory 
follicular lymphoma 
III–IV stage

Induction, associated 
with chemotherapy 
CHOP

Rituximab originator IV 43.3 26.7 16.7 10.0 8.3 6.7
Rituximab biosimilar IV 0.0 13.3 20.0 23.3 25.0 26.7
Rituximab SC 56.7 60.0 63.3 66.7 66.7 66.7
Total 100.0 100.0 100.0 100.0 100.0 100.0

Untreated follicular 
lymphoma

Maintenance Rituximab originator IV 43.3 26.7 16.7 10.0 8.3 6.7
Rituximab biosimilar IV 0.0 13.3 20.0 23.3 25.0 26.7
Rituximab SC 56.7 60.0 63.3 66.7 66.7 66.7
Total 100.0 100.0 100.0 100.0 100.0 100.0

Recurrent/refractory 
follicular lymphoma

Maintenance Rituximab originator IV 43.3 26.7 16.7 10.0 8.3 6.7
Rituximab biosimilar IV 0.0 13.3 20.0 23.3 25.0 26.7
Rituximab SC 56.7 60.0 63.3 66.7 66.7 66.7
Total 100.0 100.0 100.0 100.0 100.0 100.0

Recurrent/refractory 
follicular lymphoma 
III–IV stage

Induction, 
monotherapy

Rituximab originator IV 100.0 66.7 45.5 30.0 25.0 20.0
Rituximab biosimilar IV 0.0 33.3 54.5 70.0 75.0 80.0
Total 100.0 100.0 100.0 100.0 100.0 100.0

Non-Hodgkin 
lymphoma CD20+, 
large B cells

In combination 
with chemotherapy 
CHOP

Rituximab originator IV 63.3 50.0 36.7 30.0 28.3 26.7
Rituximab biosimilar IV 0.0 10.0 20.0 23.3 25.0 26.7
Rituximab SC 36.7 40.0 43.3 46.7 46.7 46.7
Total 100.0 100.0 100.0 100.0 100.0 100.0

Untreated chronic 
lymphocytic 
leukaemia

In combination with 
chemotherapy

Rituximab originator IV 100.0 40.0 23.3 10.0 10.0 10.0
Rituximab biosimilar IV 0.0 60.0 76.7 90.0 90.0 90.0
Total 100.0 100.0 100.0 100.0 100.0 100.0

Recurrent/refractory 
chronic lymphocytic 
leukaemia

In combination with 
chemotherapy

Rituximab originator IV 100.0 40.0 23.3 10.0 10.0 10.0
Rituximab biosimilar IV 0.0 60.0 76.7 90.0 90.0 90.0
Total 100.0 100.0 100.0 100.0 100.0 100.0

Severe rheumatoid 
arthritis

– Rituximab originator IV 100.0 70.0 50.0 10.0 10.0 0.0
Rituximab biosimilar IV 0.0 30.0 50.0 90.0 90.0 100.0
Total 100.0 100.0 100.0 100.0 100.0 100.0

Off-label indications
Non-Hodgkin 
lymphoma CD20+, 
large B cells

In combination with 
polychemotherapy
first-line or salvage

Rituximab originator IV 100.0 25.0 7.5 5.0 2.5 2.5
Rituximab biosimilar IV 0 75.0 92.5 95.0 97.5 97.5
Total 100.0 100.0 100.0 100.0 100.0 100.0

Chronic lymphocytic 
leukaemia B cells

In combination with 
polychemotherapy 
first-line or salvage

Rituximab originator IV 100.0 40.0 22.5 15.0 12.5 12.5
Rituximab biosimilar IV 0 60.0 77.5 85.0 87.5 87.5
Total 100.0 100.0 100.0 100.0 100.0 100.0

Post-transplant 
lymphoproliferative 
disorder

– Rituximab originator IV 100.0 42.5 25.0 16.3 12.5 12.5
Rituximab biosimilar IV 0 57.5 75.0 83.8 87.5 87.5
Total 100.0 100.0 100.0 100.0 100.0 100.0

Acute or chronic 
graft-versus-host 
disease (GVHD; 
steroid resistant)

– Rituximab originator IV 100.0 42.5 22.5 15.0 12.5 12.5
Rituximab biosimilar IV 0 57.5 77.5 85.0 87.5 87.5
Total 100.0 100.0 100.0 100.0 100.0 100.0

Follicular lymphoma 
monochem. (patients 
not eligible for 
polychem.)

Induction + 
treatment

Rituximab originator IV 100.0 25.0 7.5 5.0 2.5 2.5
Rituximab biosimilar IV 0 75.0 92.5 95.0 97.5 97.5
Total 100.0 100.0 100.0 100.0 100.0 100.0

Lymphocyte-
predominant Hodgkin 
lymphoma

– Rituximab originator IV 100.0 15.0 7.5 5.0 2.5 2.5
Rituximab biosimilar IV 0 85.0 92.5 95.0 97.5 97.5
Total 100.0 100.0 100.0 100.0 100.0 100.0

(Continued)



Rognoni et al.	 7

The scenario analysis assuming a 7% discount for vial 
sharing showed a total savings of €142.7 million for the 
period considered.

Discussion

This study, to the best of our knowledge, is the first BIA of 
rituximab biosimilars for all indications in Italy (both 
approved and off-label covered by the INHS). The BIA 
model was developed and populated with data retrieved 
from the literature and integrated and validated through 
expert opinions.

The model estimated a total savings in a 5-year time 
horizon of about €153.6 million if the perspective of 

hospital is used and very similar savings could be reached 
using the payer perspective.

Since we have adopted a dynamic approach, we were 
able to estimate savings derived from price competition on 
originators (67% of total savings) together with savings 
caused by the biosimilars uptake (33% of total savings). 
Hence, dynamic effects (i.e. price-competition induced by 
the biosimilar) seem to be more relevant than reallocation 
of market shares from the originator to biosimilars. 
However, since the penetration rate of biosimilars has been 
derived from expert opinions, it is worth to highlight that 
the reported values might be not fully representative of the 
real market shares and the consequent potential total 
savings.

Indication Treatment type Therapies Year 0 
(%)

Year 1 
(%)

Year 2 
(%)

Year 3
(%)

Year 4
(%)

Year 5
(%)

Warm antibody 
autoimmune 
haemolytic anaemia

– Rituximab originator IV 100.0 15.0 7.5 5.0 2.5 2.5
Rituximab biosimilar IV 0 85.0 92.5 95.0 97.5 97.5
Total 100.0 100.0 100.0 100.0 100.0 100.0

Relapsing or 
refractory thrombotic 
thrombocytopenic 
purpura resistant to 
plasma exchange

– Rituximab originator IV 100.0 15.0 7.5 5.0 2.5 2.5
Rituximab biosimilar IV 0 85.0 92.5 95.0 97.5 97.5
Total 100.0 100.0 100.0 100.0 100.0 100.0

Immune 
thrombocytopenic 
purpura resistant to 
standard treatments

– Rituximab originator IV 100.0 15.0 7.5 5.0 2.5 2.5
Rituximab biosimilar IV 0 85.0 92.5 95.0 97.5 97.5
Total 100.0 100.0 100.0 100.0 100.0 100.0

Resistant acquired 
haemophilia

– Rituximab originator IV 100.0 16.7 10.0 6.7 3.3 3.3
Rituximab biosimilar IV 0 83.3 90.0 93.3 96.7 96.7
Total 100.0 100.0 100.0 100.0 100.0 100.0

Table 3.  (Continued)

Figure 1.  Savings in the future scenario compared to current scenario from the hospital perspective.
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Figure 2.  Savings in the future scenario compared to current scenario from the hospital perspective for different indications.

Savings on drug costs will not be counterbalanced by 
an increase in drug administration costs, since, according 
to expert panel opinion, IV biosimilars are expected to 
gain market share at the expense of the IV rituximab 
originator and not the SC formulation, which is still under 
patent protection.

The study has some limitations. First, we relied on the 
opinions of clinical experts gathered initially through a 
Delphi approach and then through a collective discussion. 
We are aware that these ‘key informants’ do not necessarily 
represent the whole clinical community. However, since 
the clinicians’ home regions have adopted different policies 
on biosimilar drugs, our expectation is that they adequately 
represent the current situation across the country.

Second, we are aware that the Delphi method and 
experts’ panel approach could foment a propensity to 
eliminate extreme positions and force a ‘mean’ consensus.30 
Nonetheless, this method is very useful when the problem 
is not confined to precise analytical techniques, but can 
benefit from subjective judgements on a collective basis, 
considering diverse backgrounds with different experience 
and expertise.

Third, the total dimension of the current market for 
rituximab per indication was estimated on the basis of 
epidemiological data, for a total of about €124 million, 
which is lower than the 2016 INHS spending for rituximab 
(€156.3 million), according to AIFA.3 However, we could 
not rely on the actual expenditure for rituximab since the 
split per indication is not provided.

Fourth, the BIA model does not incorporate the possible 
impact of new drugs launched for the same indications as 
rituximab. The longer the time horizon, the higher the 
level of uncertainty on our savings estimation. A more 
prudent 3-year time horizon would imply a €79.2 million 
savings in the hospital scenario.

Despite these limitations, the study provides for an 
Italian estimate of potential savings from rituximab 
biosimilars since it could rely on a per-indication analysis 
and a panel that represents the diverse policies of regional 
payers on line-extensions (SC vs IV) and biosimilars 
versus originators.

The main question is how the savings will be used. 
Savings can be used just to contain public pharmaceutical 
expenditure or to fund innovative and cost-effective drugs 
or can be allocated to fund other healthcare technologies 
and services. Our hope is that savings re-investment will 
be the option chosen by the healthcare system.
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