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Introduzione

Why do we need biosimilars?

Importance treatment with the anti-ERBB2 humanized monoclonal  antibody
trastuzunab and chemotherapy significantly improves outcome in patients with
ERBB2 (HER2)-positive metastatic  breast cancer; a clinically effective biosimilar may
help to this therapy.

Rugo HS, et al. JAMA 2017; 317:37-47

Physicians  worldwide often encounter barriers to prescribing trastuzumab, leading to
suboptimal treatment of patients with HER2+ breast cancer.

The availability of biosimilars may address patient and physician needs by
providing additional safe and efficacious  treatment options that
to biologic therapies, such as trastuzumab.

Lammers P, et al. Pharmaceuticals  (Basel) 2014; 7:943-953



Introduzione

Limited access to trastuzumab  - even in Europe

Cherny N, et al. Ann Oncol 2016; 27:1423-1443



Introduzione

Trastuzumab biosimilars: registrative studies

Biosimilar Trial popolation Primary endpoint Patients

SB3 Early breast cancer
(neoadjuvant  & adiuvant)

pCR (week 24) 
Pharmacokinetics(Phase I)

806
108

MYL-1401O Metastatic breast cancer ORR 600

CT Metastatic breast cancer ORR (six months)
562

Neoadjuvant breast cancer pCR up to 30 weeks

ABP90 Early breast cancer
(neoadjuvant  & adiuvant)

tpCR (3-7 weeks) 827

PF-
05280014

Metastatic breast cancer ORR (week 25); CR or PR (week 
25)

226
Neoadjuvant breast cancer Bioequivalence to original 

trastuzumab demonstrated through 
pharmacokinetics



Introduzione

Trastuzumab biosimilars: some thoughts

Do the data support equal efficacy  in HER2+ breast cancer?

Do the data support equal efficacy  in the metastatic  setting? Do the data support 

equal efficacy  in the neoadjuvant setting? Do the data support equal efficacy  in the 

adjuvant setting?



Metastatic advanced disease

Equivalence demonstrated clinically and statistically!

Rugo HS, et al. JAMA 2017; 317:37-47

Response
Trastuzumab-dkst

+ taxane, n (%) (n =
230)

Trastuzumab
+ taxane, n (%) (n =

228)
Difference, % Rate Ratio

Response type

Complete 3 (1.3) 0

Partial 157 (68.3) 146 (64.0)

Stable disease 48 (20.9) 49 (21.5)

Progressive disease 9 (3.9) 20 (8.8)

Not evaluable 13 (5.7) 13 (5.7)

ORR 160 (69.6) 146 (64.0) 5.53 1.09

90% CI 64.57-74.56 58.81-69.26 -1.70 to 12.69 0.974-1.211

95% CI 63.62-75.51 57.81-70.26 -3.08 to 14.04 0.954-1.237



Metastatic advanced disease

Trastuzumab vs Trastuzumab-dkst in HER2+ MBC: outcomes  & safety

Rugo HS, et al. JAMA 2017; 317:37-47

Outcome
Trastuzumab-dkst +

taxane, n (%) (n = 230)
Trastuzumab + taxane, n (%) (n 

= 228)
Stratified HR (95% CI)

Time to tumor progression

Events, n (%) 95 (41.3) 98 (43.0) 0.92 (0.69-1.23)

Median  TTP, mo (95% CI) 11.1 (8.83-11.20) 11.1 (8.88-11.20)

Progression-free survival

Events, n (%) 102 (44.3) 102 (44.7) 0.95 (0.71-1.25)

Median PFS, mo (95% CI) 11.1 (8.88-11.20) 11.1 (8.60-11.20)

Overall survival

Events, n (%) 25 (10.9) 34 (14.9) 0.61 (0.36-1.04)

Median OS, mo (95% CI) Not estimable Not estimable

TEAEs,  % 96.8 94.7

SAEs 38.1 36.9

Antidrug antibodies 5.9 8.9



Metastatic advanced disease

Phase I/IIb randomized clinical trial comparing PK and safety of trastuzumab and its biosimilar CT-P6
in metastic  breast cancer

Multicenter trial: Korea, Russia, Ukraine, Latvia, Serbia
Screened
N = 332

MBC, HER2 FISH+ with measurable disease, no prior trastuzumab and CT for MBC,
>than 12 months from adjuvant trastuzumab and CT 

Primary Endpoint:

Area under the curve at steady state (AUCss) 

Secondary Endpoint:

Trough concentration at steady state (Ctrough ss) 

Tertiary Endpoints:

Average concentration (Cav,ss)

Minimum concentration (Cmin)

Maximum concentration (Cmax)

Peak to trough fluctuation ratio (PTF)

Clearance at steady state (CLss)

Terminal elimination rate constant (λz)

Mean residence time at steady state (MRTss)

Terminal half life (t½)

Apparent volume of distribution at steady state (Vzss)

Safety Objectives: Cardiotoxicity, infusion reaction/hypersensitivity

Randomized
N = 174

CT-P6
paclitaxel

N = 86

Trastuzumab+
paclitaxel

N = 88

Steady-state
achieved

N = 49

Steady-state
achieved

N = 51

Calculated
AUCSS

N = 48

Calculated
AUCSS

N = 49

Disease
progression, death, or 

discontinuation
Im YH, et al. St Gallen International Breast Cancer Conference 2013, poster 268



Metastatic advanced disease

Phase I/IIb trial comparing trastuzumab and its biosimilar CT-P6 in MBC: results

Multicenter trial: Korea, Russia,  Ukraine, Latvia, Serbia

Conclusion of the study

CT-P6 demostrated equivalent PK profile to trastuzumab
CT-P6 well tolerated with a comparable safety profile to trastuzumab
(infusion-related reaction, cardiotoxicity, and infection

Im YH, et al. St Gallen International Breast Cancer Conference 2013, poster 268

Parameter Treatment N Geometric 
mean

% CV Ratio (%) 90% CI P value

AUCSS

(μgh/mL)
CT-P6 48 32,000 43.5

104.57
93.64,
116.78 .5029trastuzumab 49 30,600 30.9

Ctrough SS

(μg/mL)
CT-P6 51 19.5 37.0

101.35
87.94,
116.82 .8754

trastuzumab 49 19.2 39.6



Metastatic advanced disease

Compare Trial: Double-Blid, Randomized,  Parallel Group, Phase III Study  to demonstrate
equivalence  in efficacy and Safety of CT-P6/Paclitaxel vs Trastumab/Paclitaxel in MBC

Primary endpoint: Overall response  rate (ORR)
Inclusion Criteria

MBC with measurable lesions
HER2 + IHC or Fish centrally confirmed
No prior trastumab and/or chemo  Tx in metastatic 

setting
>12 months since  prior adjuvant or neoadjuvant  

trastuzumab  and/or chemo
ECOG 0 or 1

Exclusion Criteria

Prior chemo  for MBC
CNS metastases
Baseline LVEF 50% or history of CHF

Im YH, et al. J Clin Oncol 2013; 31:Abstract 629



Metastatic advanced disease

Im YH, et al. J Clin Oncol 2013; 31:Abstract 629



Metastatic advanced disease

Compare: Overall Response Rate

Im YH, et al. J Clin Oncol 2013; 31:Abstract 629



Metastatic advanced disease

Compare: Time to progression

Time to progression in the responder group by independent reviewcommittee (full
analysis set, 1 year data)

Safety

CT-P6 was well tolerated with a safety profile comparable to trastuzumab
No immunogeneticy data available

Im YH, et al. J Clin Oncol 2013; 31:Abstract 629



Metastatic advanced disease

Why is neoadjuvant/adjuvant a sensitive population to study
similarity of trastuzumab and biosimilar trastuzumab



Early disease

pCR and long-term survival in clinical trials of neoadjuvant treatment of EBC

Relationship between pCR and EFS by BC subtype
CTNeoBC pooled analysis

EFS, event-free survival; pCR, pathological complete response

Cortazar P, et al. Lancet 2014; 384:164-172



Early disease

Presenter N Neoadjuvant cycles
(chemio)

Biosimilar Endpoints

Von
Minckwitz

725 4 (paclitaxel) after 4 x AC ABP 980 pCR

Esteva 549 8 (4Doc 4FEC) CT-P6 pCR

Pivot 875 8 (4Doc 4FEC) SB3 pCR & EFS (12mos)

Lammers 226 6 (Doc/carbo) PF-05280014 pK (cycle 5 trought)  & pCR



Early disease

Each RCT found similar (i) rate of pCR & (ii) safety
of the biosimilar and trastuzumab

No significant difference between arms in any endpoint

Presenter N Biosimilar pCR(%)
Biosimilar Trastuzumab

Von
Minckwitz

725 ABP 980 48% 41%

Esteva 549 CT-P6 49% 52%

Pivot 875 SB3 52% 42%

Lammers 226 PF-05280014 51% 47%



Early disease

Pivot X, et al. J Clin Oncol 2018; 36:968-974

Pivot X, et al. Eur J C ancer 2018; 93:19-27



Early disease

Phase III SB3 Study Design

Primary endpoint: breast pathologic complete response (bpCR) rate at surgery.
Secondary endpoints: total pathologic complete response (tpCR), overall response  rate (ORR), event free survival (EFS), overall 
survival (OS), safety, pharmacokinetic, and immunogenicity

Pivot X, et al. J Clin Oncol 2018; 36:968-974



Early disease

Key Eligibility Criteria

Equivalence Margin

Equivalence is declared if:
95% CI of the difference in the bpCR rate between treatments is entirely contained within the equivalence  margin
of [-13%, 13%]

OR
90% CI of the ratio in the bpCR rate between treatments is entirely contained within the equivalence  margin of
[0.785, 1.546]

Pivot X, et al. J Clin Oncol 2018; 36:968-974

Inclusion criteria Exclusion criteria

Female age 18-65 years
Eastern Cooperative Oncology Group (ECOG)

performance status of 0 to 1
Non-metastatic, unilateral newly diagnosed primary breast 

cancer,  including inflammatory breast cancer
Known hormone receptor (estrogen and progesterone 

receptor) status
Baseline left ventricular ejection  fraction

(LVEF) ≥55%
Informed consent

Metastatic (stage IV) or bilateral breast cancer
Pregnant or lactating  women
Concurrent hormone therapy
History of radiation therapy, immunotherapy, chemotherapy, or

biotherapy (including prior HER2 directed therapy)
Serious  cardiac,  pulmonary, or other illness



Early disease

Patient Disposition

875 patients were randomized in 97 sites in 14 countries

800 patients were included in the PPS (SB3 N=402; TRZ N=398).

Pivot X, et al. J Clin Oncol 2018; 36:968-974



Early disease

Demographics & Baseline  Characteristics

Pivot X, et al. J Clin Oncol 2018; 36:968-974



Early disease

Response Rate

Adjusted  ratio was 1.259 (90% CI, 1.112-1.426), which was within the pre-defined margin

Adjusted difference was 10.70%(95%CI, 4.13%-17.26%) with the lower limit contained within and the upper limit outside the pre-

pre-defined margin

PPS, per-protocol set; TRZ, reference trastuzumab; CI, confidence  interval; n, number of responders; n’, number of subjects  with available

assessment results
1bpCR, no histological evidence of residual invasive tumor cells in the breast (ypT0/is)

2tpCR, no histological evidence of residual invasive tumor cells in the breast and axillary lymph nodes (ypT0/is ypN0)

3ORR, percentage of patients achieving clinical complete response (disappearance of all target and non-target lesions identified at baseline, with no 

evidence †Results adjusted by hormone receptor status, breast cancer type, and region

Pivot X, et al. J Clin Oncol 2018; 36:968-974

SB3
N=402 n/n’ (%)

TRZ N=398 
n/n’ (%)

†Adjusted Ratio

(SB3/TRZ) [90% 
CI]

†Adjusted Difference

(SB3-TRZ) [95% CI]

PPS, Response, No. (%)

1bpCR
208/402 (51.7) 167/398 (42.0) 1.259 [1.112, 1.426] 10.70% [4.13%, 17.26%]

2tpCR
175/382 (45.8) 136/380 (35.8) 1.315 [1.137, 1.520] 11.05% [4.44%, 17.66%]

3ORR
369/383 (96.3) 341/374 (91.2) 1.055 [1.023, 1.088] 5.03% [1.74%, 8.31%]



Early disease

Efficacy Result

Pivot X, et al. J Clin Oncol 2018; 36:968-974

tpCR

bpCR



Early disease

Efficacy Result

Favours Trastuzumab Favours SB3-13 0 +13

Difference  in bpCR (%)

Pivot X, et al. J Clin Oncol 2018; 36:968-974

10.7

Primary endpoint SB3 (n=402) Trastuzumab (n=398)

bpCR                                                   51.7% 42%

Risk difference, (95%Cl) 10.7% (4.13, 17.26)
Ratio (95%CI) 1.259 (1.112 – 1.426)



Results of safety

Summary of safety during overall study period

Pivot X, et al. J Clin Oncol 2018; 36:968-974



Results of safety

Safety Result

TEAEs with incidence of ≥ 10% during neoadjuvant period

Pivot X, et al. J Clin Oncol 2018; 36:968-974n, number of subjects  with TEAEs; TEAE, Treatment Emergent Adverse Event



Results of safety

Mean ± SD LVEF change  during overall study

SB
TR

Pre-surgery End of StudyBaseline Cycle 5 Cycle 14

Pivot X, et al. J Clin Oncol 2018; 36:968-974

M
ea

n
±

SD
LV

E
F



Results of safety

Pharmacokinetic & Immunogenicity  Result

Mean Ctrough from cycle 3 to cycle 8 were similar between SB3 and TRZ

Up to cycle 9, positive ADA results were reported for 3 (0.7%) patients  in SB3 and
0 (0.0%) patients  in TRZ

Pivot X, et al. J Clin Oncol 2018; 36:968-974;
Pivot X, et al. Eur J Cancer 2018; 93:19-27
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Conclusioni

È stata dimostrata l'equivalenza dell'efficacia tra TB e TRZ in base al rapporto tra
i tassi  di risposte patologiche complete nella malattia localmente avanzata

Il TB è ben tollerato con un profilo di sicurezza,  PK e immunogenicità
comparabili

La sopravvivenza libera da eventi e la sopravvivenza globale sono simili tra due
molecole

La TB è stato ben tollerato con un profilo di sicurezza  comparabile  durante il
periodo di trattamento  in fase avanzata e neo-adiuvante.

La “safety”  di un anno, i risultati di immunogenicità  supportano  ulteriormente la
biosimilarità stabilita  tra alcuni TB e TRZ.
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Conclusioni

Conclusioni

È stata dimostrata l'equivalenza dell'efficacia tra TB e TRZ in base al rapporto tra
i tassi  di risposte patologiche complete nella malattia localmente avanzata

Il TB è ben tollerato con un profilo di sicurezza,  PK e immunogenicità
comparabili

La sopravvivenza libera da eventi e la sopravvivenza globale sono simili tra due
molecole

La TB è stato ben tollerato con un profilo di sicurezza  comparabile  durante il
periodo di trattamento  in fase avanzata e neo-adiuvante.

La “safety”  di un anno, i risultati di immunogenicità  supportano  ulteriormente la
biosimilarità stabilita  tra alcuni TB e TRZ.

Rimane un “issue”: l’adesione delle pazienti!



La pratica clinica: scenario 1

La pratica clinica

In una donna di 67 anni affetta  da neoplasia della mammella HER2+ che dopo 3 anni
e mezzo dal termine del trattamento adiuvante includente antracicline-taxane e trastuzumab per 1 anno, ricade 
con malattia ossea e linfonodale mediastinica, PS1, buona funzione cardiaca, quale approccio terapeutico 
scegliereste?
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La pratica clinica: scenario 1

Commento:

L’AIFA ha ritenuto ammissibile  l’utilizzo a carico SSN dei farmaci biosimilari a base di trastuzumab in 
associazione  a pertuzumab per la seguente indicazione:

pertuzumab è indicato in associazione  con trastuzumab e docetaxel  in pazienti adulti con carcinoma 
mammario HER2 positivo, metastatico  o localmente recidivato non operabile, non trattati in precedenza  
con terapia anti-HER2 o chemioterapia per la malattia metastatica.



√
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pT2N1Mo,  ER+, PGR+,  HER2 3+, ki 67 30%, per quale approccio  terapeutico anti HER2 opteresti?
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La pratica clinica: scenario 2

Commento:

La scelta di effettuare  un trattamento con TB sia in associazione  al taxolo che successivamente al 
completamento  di un anno può essere  la scelta adeguata.

L’opzione di discutere con la paziente al termine del trattamento chemioterapico se effettuare il trastuzumab sc
è comunque un’adeguata comunicazione per il proseguo della terapia.


