
Abstract. Background/Aim: Biosimilar agents are biologic
products that have no clinically meaningful differences in terms
of quality, efficacy, safety and immunogenicity compared to an
already approved reference biological product, with the
potential to reduce the costs of biologics. Considering the
increasing numbers of oncology biosimilars, it is important to
calculate the economic impact of biosimilars in oncology and
hemathology, considering trastuzumab and rituximab as
examples, with their greatest budgetary impact in Oncology and
Hematology Units, respectively. The present analysis was
conducted to assess the pharmacological costs of trastuzumab
and rituximab originator versus the corresponding approved
biosimilars. Materials and Methods: Pivotal phase III
randomized controlled trials (RCTs) were considered for the
approved indications in neoadiuvant breast cancer (BC) and in
first-line treatment for advanced follicular lymphoma.
Pharmacological costs necessary to get the benefit in the cancer
outcomes: i) time to treatment failure (TTF) and ii) pathological
complete response (pCR) in biosimilars and originators were
calculated. The costs of drugs are at the Pharmacy of our
Hospital and are expressed in euros (€). Results: Our analysis
evaluated 5 phase III RCTs, including 2,362 patients. The
economic advantage of biosimilars versus (vs.) originator is 274
€ (rituximab) and from 3,283 € to 6,310 € (trastuzumab) per
month for TTF (about 40% less than the originator).
Conclusion: Combining pharmacological costs of drugs with
the measure of efficacy represented by TTF and pCR,
biosimilars of rituximab and trastuzumab are cost-effective
treatments for advanced follicular lymphoma and breast cancer

Biosimilar agents are biological products that have been shown
to be “highly similar” to an already approved reference
biological product. In fact, biologics are essential to oncology
care and often with high-cost components. Biosimilars have the
potential to reduce the costs of biologics. According to the
European Union (EU) guidelines, biosimilar therapeutics with
comparable efficacy and safety profiles for the recommended
indications of their respective reference originator biologics have
been approved, in order to integrate biosimilars into oncology
treatment paradigms and practices. In light of the relevant
expenses of pharmacological interventions it should be of high
importance to calculate the economic impact of biosimilars in
oncology and hemathology, and considering trastuzumab and
rituximab as paradigmatic examples, with their greatest impact
on drug expenditure in Oncology and Hematology Units,
respectively. The present analysis was conducted to assess the
pharmacological costs of trastuzumab and rituximab originator
versus (vs.) the corresponding approved biosimilars (1-4) and
their effectiveness of the latter as treatment options. 

Materials and Methods

Pivotal phase III randomized controlled trials (RCTs) were considered
for the approved indications in neoadiuvant breast cancer (BC) and in
first-line treatment for advanced follicular lymphoma. Each pivotal RCT
of biosimilar is divided into 2 parts: i) a pharmacokinetic subset (part 1)
and ii) overall response (non inferiority efficacy in the efficacy
population) (part 2). We calculated the pharmacological costs necessary
to get the benefit in the cancer outcomes: i) time to treatment failure
(TTF) and ii) pathological complete response (pCR), between the
different arms of each trial. Calculations were based on an “ideal patient”
(BSA 1.8 m2; weight 70 Kg). The dosage of drugs was considered
according to what is reported in each RCT. The costs of drugs are at the
Pharmacy of our Hospital and are expressed in euros (€). We assumed
the following costs: rituximab originator at 248 € for 100 mg, rituximab
biosimilar at 150 € for 100 mg, trastuzumab originator at 622 € for 150
mg and trastuzumab biosimilar at 370 € for 150 mg. 

Results

We evaluated 5 phase III RCTs (1-4), including 2,362
patients (1,088 patients for rituximab and 1,274 patients for
trastuzumab). Concerning rituximab, combining the costs of

3971

Correspondence to: Jacopo Giuliani, Department of Oncology,
*Presented at the 40th EORTC-PAMM Winter Meeting, February
2019, Verona, Italy.

Mater Salutis Hospital, Az. ULSS 9 Scaligera, Via Gianella 1-37045
Legnago (VR), Italy. Tel: +39 0442622364, Fax: +39 0442622469,
e-mail: giuliani.jacopo@alice.it

Key Words: Trastuzumab, rituximab, biosimilars, cost of drugs.

ANTICANCER RESEARCH 39: 3971-3973 (2019)
doi:10.21873/anticanres.13552

The Economic Impact of Biosimilars in Oncology and
Hematology: The Case of Trastuzumab and Rituximab*

JACOPO GIULIANI and ANDREA BONETTI

Department of Oncology, Mater Salutis Hospital, Legnago, Italy



therapy with the measure of efficacy represented by TTF, we
got the costs for obtaining the advantage for TTF for each
arm of the analyzed trials. The advantage with the rituximab
biosimilar (CT-P10 or GP2013) is at 274 € per month for
TTF (about 40% less than the originator) (Table I). Similar
results were obtained with trastuzumab, considering pCR as
the reference endpoint, with 6,310 € and 3,283 € (about
40%) less compared to the trastuzumab biosimilar versus the
originator for the whole neoadiuvant treatment  (Table II).
This translates to an economic advantage of about 800 € for
each cycle, and shows that results can be applied in different
settings (neoadiuvant, adiuvant and metastatic) of clinical
practice, based on reproducible efficacy data (3, 4). 

Discussion

Based on the data presented here, it is easy to see that the
pharmacological costs were influenced by two main factors: i)
the efficacy of the therapies (strictly associated with the
patients' inclusion criteria) and ii) the price of drugs used.
Combining the costs of therapy with the measure of efficacy
(TTF and pCR), we got the costs for obtaining the advantage
in cancer outcomes. The main limitation is the cross-trial
comparisons. However, to our knowledge, this is the first time
a comparison of the pharmacological costs of biosimilars and
the originator in oncology and hematology is linked to cancer
outcomes. The pharmacological costs can also be transferred
to the Italian clinical practice and, more generally, to European
practice (free movement of patients and goods). The idea is to
emphasize not only the cost topic, but also the method, by
evaluating the combination of the pharmacological costs of
drugs with the measures of efficacy (TTF, pCR).

In conclusion, through the combined analysis of the
pharmacological costs of drugs and the measure of efficacy
represented by TTF and pCR, biosimilars of rituximab and
trastuzumab were shown to be cost-effective treatments for
advanced follicular lymphoma and breast cancer. We hope for
progressively more extensive use in daily clinical practice.
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Informed Consent 

Not needed (no human participants were involved).
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Table II. Pharmacological costs with trastuzumab originator versus trastuzumab biosimilar.

Authors                       Comparative       Total N    Primary     pCR               p-Value/            Median of       Costs of      Difference in     Delta brand
                                      regimens          patients    endpoint                         difference              doses         therapy (€)       costs (€)        vs. biosimilar 
                                                                                                                      (90/95%CI)           received                                                       for the whole
                                                                                                                                                                                                                          neoadjuvant 
                                                                                                                                                                                                                        treatment (€)
                                                                                                                                                                                                                                    
Stebbing                   Chemotherapy         278          pCR        50.4                  –0.04                      8            X + 15 560         15 560                –6310
et al. (3)                  plus trastuzumab                                                   (95%CI:0.12-0.05)*
                                  Chemotherapy        271                         46.8                                                8              X + 9250            9250
                                     plus CT-P6               
Von Minckwitz        Chemotherapy        361          pCR        41.0                  7.3%                      4              X + 8093            8093                  –3283
et al. (4)                  plus trastuzumab                                                   (90%CI:1.2-13.4)**
                                                                                                                           1.188
                                                                                                                   (90%CI:1.033-
                                                                                                                       1.366)***
                              chemotherapy plus     364                         48.0                                                4              X + 4810            4810                       
                                       ABP980

N: Number; pCR: pathological complete response; CI: confidence interval; vs.: versus; CT-P6: biosimilar of trastuzumab; ABP980: biosimilar of
trastuzumab; *for the equivalence to be accepted, 95%CI for the risk ratio estimate had to fall within the margin of 0·74–1·35; **risk difference
(the upper bounds of the CIs exceeding the predefined equivalence margins of 13%); ***risk ratio (RR) (the upper bounds of the CIs exceeding
the predefined equivalence margins of 1.318).


