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The human epidermal growth factor receptor-2 
(HER2)-targeting monoclonal antibody trastu-
zumab-dkst, was approved by the US Food and 

Drug Administration in 2017 for the treatment of patients 
with HER2-positive breast or metastatic gastric or gastro-
esophageal junction adenocarcinoma.1

Trastuzumab-dkst, marketed as Ogviri by Mylan NV 
and Biocon Ltd, is a copy, known as a biosimilar, of 
Genentech’s trastuzumab (Herceptin), which has been 
approved in the US since 1998. Genentech’s patent on 
trastuzumab expires in 2018, paving the way for other 
companies to produce their own versions of this targeted 
therapy. It becomes the second biosimilar approved for 
a cancer indication, following approval of a bevacizumab 
biosimilar earlier last year.

Approval was based on a comparison of the 2 drugs, 
which demonstrated that there were no clinically mean-
ingful differences between the biosimilar and the reference 
product (trastuzumab) in terms of structure and function, 
pharmacokinetics (PKs), pharmacodynamics, and clinical 
efficacy and safety.

In structural and functional studies, trastuzumab-dkst 
was shown to have an identical amino acid sequence and 
a highly similar 3-dimensional structure, as well as equiv-
alency in an inhibition of proliferation assay, a HER2-
binding assay, and an antibody-dependent cellular cytotox-
icity assay, compared with trastuzumab.

Two nonclinical animal studies were performed in cyno-
molgus monkeys; a single-dose comparative PK study and 
a 4-week, repeat-dose toxicity study. That was further sup-
ported by data from a single-dose, randomized, double-
blind, comparative 3-way PK study (MYL-HER-1002) in 
which 120 healthy men were given an 8 mg/kg infusion of 
trastuzumab-dkst, US-approved trastuzumab, or European 
Union (EU)-approved trastuzumab.

The key clinical study was the phase 3 HERiTAge trial, 
a 2-part, multicenter, double-blind, randomized, parallel 
group trial that was performed in patients with HER2-
positive metastatic breast cancer who had not been previ-
ously treated with either chemotherapy or trastuzumab in 
the metastatic setting.2

Eligible patients included males or females with measur-
ably HER2-positive disease (as defined by HER2 overex-
pression determined by immunohistochemistry performed 

by a central laboratory), no exposure to chemother-
apy or trastuzumab in the metastatic setting, an Eastern 
Cooperative Oncology Group Performance Status of 0 or 
2, left ventricular ejection fraction (LVEF) within institu-
tional range of normal, and who had completed adjuvant 
trastuzumab therapy at least 1 year before.

Patients with central nervous system metastases had to 
have stable disease after treatment, and hormonal agents 
were required to be discontinued before the start of the 
study. Patients with a history of unstable angina, heart fail-
ure, myocardial infarction less than 1 year from randomiza-
tion, other clinically significant cardiac disease, grade 2 or 
higher peripheral neuropathy, a history of any other cancer 
within 4 years before screening, or any significant medical 
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Same MoA as Herceptin. Structural and func-
tional studies determined that the biosimilar trastu-
zumab-dkst works by the exact same mechanism of 
action as trastuzumab across all indications. These 
drugs are monoclonal antibodies that target HER2.

HER2 is a tyrosine kinase receptor that resides 
in the plasma membrane of numerous cell types. To 
date, no activating ligand for HER2 has been iden-
tifi ed and it is generally thought that it is switched 
on instead by forming pairs with other members of 
the EGFR family of receptors, when they are acti-
vated by ligands.

This dimerization leads to phosphorylation of 
the parts of the HER2 protein that protrude into 
the cell, which then serves as a binding platform 
for a number of downstream proteins and triggers 
a variety of signaling pathways, such as the phos-
phatidylinositol-3-kinase (PI3K)/Akt/mammalian 
target of rapamycin (mTOR) pathway and the mito-
gen-activated protein kinase (MAPK; Ras-Raf-MEK-
ERK) pathway. This culminates in the transcription 
of genes in the nucleus that are involved in a vari-
ety of key cellular processes, such as survival and proliferation. 

The HER2 gene is amplifi ed or its protein product overexpressed 
in a number of different types of cancer; most notably 18-20% of 
breast cancers and a similar percentage of gastric cancers are 
“HER2-positive.” Trastuzumab serves as a prime example of the 
power of personalized medicine in targeting a specifi c oncogenic 
adaptation of cancer cells.

In patients with breast cancer, evidence suggests that the use of 
trastuzumab has altered the natural history of HER2-positive dis-
ease, which historically correlated with a highly aggressive and 
metastatic form of breast cancer, but trastuzumab-treated HER2-
positive patients now have a better prognosis than their HER2-
negative counterparts.

Genentech’s patent on trastuzumab is due to expire in 2018, 
which has opened the door for other companies to produce bio-
similar drugs, which are copies of trastuzumab that must be dem-
onstrated to have no clinically meaningful differences to the origi-
nal in terms of their structure, function, drug properties and clinical 
effi cacy and safety.

Mylan and Biocon have negotiated a deal with Genentech 
to allow them to begin marketing their biosimilar prior to the 
patent expiration, the details of which have not been made pub-
lic. Biosimilars have the potential to increase competition and 
help to reduce healthcare costs for patients. Trastuzumab-dkst 
is only the second biosimilar to be approved for the treatment 
of cancer. 
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FIGURE Trastuzumab-dkst is a biosimilar of trastuzumab and works by the same mechanism; 
it binds to HER2 expressed on the surface of cancer cells and blocks the downstream signaling 
networks initiated by this receptor, which in turn dampens its cellular effects. Trastuzumab can 
also mediate tumor-cell killing through its immune effector functions, including antibody-depen-
dent cellular cytotoxicity. Produced by Jane de Lartigue. 

illness that increased treatment risk or impeded evaluation, 
were excluded from the study.

Patients were randomly assigned 1:1 to receive trastu-
zumab-dkst or trastuzumab, both in combination with 
paclitaxel or docetaxel, at a loading dose of 8 mg/kg, fol-
lowed by a maintenance dose of 6 mg/kg, every 3 weeks 
for a minimum of 7 cycles in part 1 of the study. Patients 
who had stable disease or better were enrolled in part 2 and 
continued treatment until disease progression or unaccept-
able toxicity.

Th e primary endpoint was overall response rate (ORR) 
and, after 24 weeks, the ORR was 69.6% in the trastu-
zumab-dkst arm, compared with 64% in the trastuzumab 
arm, with a ratio of ORR of 1.09. Progression-free survival 

was also nearly identical in the 2 groups and median overall 
survival had not been reached in either arm.

Th e safety of the biosimilar and reference product were 
also highly similar. Serious adverse events occurred in 
39.3%, compared with 37% of patients, respectively, with 
neutropenia the most frequently reported in both arms. 
Overall, treatment-emergent AEs occurred in 96.8%, com-
pared with 94.7% of patients, respectively, with the major-
ity of events mild or moderate in severity in both groups. 
Th is study also confi rmed the low immunogenicity of the 
2 drug products.

Th e prescribing information details the recommended 
doses of trastuzumab-dkst for each approved indication 
and warnings and precautions for cardiomyopathy, infusion 
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reactions, pulmonary toxicity, exacerbation of chemother-
apy-induced neutropenia and embryofetal toxicity.3

Patients should undergo thorough cardiac assessments, 
including baseline LVEF measurement immediately before 
starting therapy, every 3 months during therapy, and upon 
completion of therapy. Patients who complete adjuvant 
therapy should have cardiac assessments every 6 months 
for at least 2 years. Treatment should be withheld for ≥16% 
absolute decrease in LVEF from pre-treatment values or 
an LVEF value below institutional limits of normal and 
≥10% absolute decrease in LVEF from pre-treatment val-
ues. When treatment is withheld for significant LVEF car-

diac dysfunction, patients should undergo cardiac assess-
ment at 4-week intervals. 

To combat infusion reactions, infusion should be inter-
rupted in all patients experiencing dyspnea or clinically 
significant hypotension and medical therapy adminis-
tered. Patients should be evaluated and monitored care-
fully until signs and symptoms resolve and permanent 
discontinuation considered in patients with severe reac-
tions. Patients should be warned of the potential for 
fetal harm with trastuzumab-dkst and of the need for 
effective contraceptive use during and for 6 months after 
treatment
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