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Emilia: use cunning to survive cancer
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Since the importance of the HER2 signaling pathway has
been highlighted in breast cancers, the treatment strategies
have consisted, on one hand, in optimizing the blockage
of this pathway, and on the other hand by improving
the associated chemotherapy strategies, considering
that there has been a significant synergy between these
two components (1). After exposure to trastuzumab and
progression of the disease, the first explored treatment
strategy modified both antiHER2 treatment and
chemotherapy. Thus, the combination of lapatinib with
capecitabine became the first therapeutic option when
progression occurred following trastuzumab and taxanes (2).
However, in this same clinical situation of progression, the
efficacy of maintaining a trastuzumab blockade and just
switching the associated chemotherapy was effective (3).
In addition, the comparison of the two HER2 blocking
strategies with the same chemotherapy did not demonstrate
the superiority of lapatinib over trastuzumab (4). Since
then, from a pharmacological and strategical point of view,
“trastuzumab beyond progression” based strategies were
considered. Of interest the chemical conformation of
trastuzumab allows to link a cytotoxic agent on the antibody
without any interference with its ability to bind on HER2.
Then, the internalization of the receptor triggered by the
binding from the antibody conjugated with the cytotoxic
agent provides an innovative approach to fight cancer
cell. The antibody-drug conjugate concept was born,
allowing such a “Irojan horse” to deliver a cytotoxic agent
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preferentially, even almost exclusively, within the HER2-
positive cancer cells. After demonstrating the clinical activity
of trastuzumab-emtansine (T-DM1) (5), the first antitHER2
antibody-drug conjugates, EMILIA trial was designed, to
assess the efficacy and the safety of T-DM1, compared with
the validated regimen combining lapatinib plus capecitabine,
in patients with HER2-positive advanced breast cancer
previously treated by trastuzumab and a taxane. The co-
primary end points of the trial included both progression-
free survival (PFS) and overall survival (OS) assessed by a
hierarchical model at two-sided alpha level of 0.05.

The first report of the PFS with the second interim
for OS analyses was published in November 2012 (6).
Among the 991 randomly assigned patients, less PFS events
occurred in the arm treated by T-DMI versus lapatinib-
capecitabine (HR =0.65; 95% CI: 0.55-0.77; P<0.001). The
observed median PFS were 6.4 months with lapatinib plus
capecitabine versus 9.6 months with T-DM1. Less death
was reported with T-DM1 arm than in the control arm
(HR =0.68; 95% CI: 0.55-0.85; P<0.001). The median OS
was 25.1 months with lapatinib plus capecitabine versus 30.9
months with T-DMI. At that time, the study was ongoing,
and several patients were still on treatment. The study
protocol was amended allowing crossover from control
arm to T-DMI1 and the overall duration of follow-up was
extended to provide a final descriptive OS analysis, aimed to
assess the substantial impact of crossover in the trial.

The final descriptive results of the OS data from this
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sub-study have been recently published (7). Twenty-
seven percent of the patients (n=136) crossed over from
control to T-DM1 after the second interim OS analysis.
Of patients originally randomly assigned to T-DM1, 51%
(n=254) received capecitabine and 49% (n=241) received
lapatinib (separately or in combination) after study drug
discontinuation. In this long terms OS analysis, less death
were reported in the T-DMI1 arm than in the control arm
over the time (HR =0.75; 95% CI: 0.64-0.88). The median
OS was longer with T-DM1 (29.9 months) than with
lapatinib-capecitabine (25.9 months). Moreover, consistent
with previous reports, T-DM1 was associated with a
favorable safety profile. Definitively, these results support
T-DMI1 as a standard of care in second line following
previous exposure to taxane—trastuzumab containing
regimen.

The name Emilia comes from the Latin aemulus, “rival”,
or from the Greek haimulos, “cunning”. A therapeutic
trial has never been so well named. For the oncological
community, Emilia is associated with the first clinical trial
demonstrating that a strategy using an antibody-drug
conjugate which is not only active, but also superior and less
toxic than a HER?2 targeted treatment with chemotherapy
regimen. From a strategical point of view, Emilia is the
trial demonstrating that “cancer cells” specifically targeted
by chemotherapy might be sufficient for disease control
compared to our old nonspecific chemotherapy strategies in
this situation. Together with the survival benefit observed
in the TH3RESA study (8), EMILIA study data support
two important conclusions and perspectives. The first one
is of course the importance of T-DM1 in HER2-positive
breast cancer treatment strategies (9). But, moreover, the
antibody engineering had permitted a paradigm evolution
regarding the role of the antibodies treatments. Among
them, antibody-drug conjugates approach is particularly
of interest in cancer models were a specific overexpressed
targetable receptor is a gateway for highly effective and low-
toxicity treatment (10).

Regarding the first point, the particular properties
of T-DM1 led to the development of clinical trials to
substitute the combination of trastuzumab with taxanes
by this drug. This substitution yields comparable efficacy
at first line metastatic setting (11) and this approach is
actually evaluated in low risk HER2-positive early breast
cancers in adjuvant setting (12). Nevertheless, pertuzumab-
trastuzumab combination is highly synergistic and the
results from CLEOPATRA trial in first line have been
impressive regarding the OS outcome and they have
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changed the standard of first line for metastatic disease (13).
Then, there was a need to explore T-DM1-pertuzumab
combinations in clinical trials. Unfortunately, and without
clear biological and/or pharmacological explanations, this
combination failed to demonstrate a synergistic activity
in clinics (14). How T-DM1 could become the backbone
of the anti-HER?2 treatment strategies is still a matter of
debate.

The antibody engineering approach has been emerging as
a future important class of new drugs for cancer treatments.
Several antibody-drug conjugates have been approved for
the treatment of hematological malignancies. Gemtuzumab-
ozogamicin targeting CD33 was the first one to be approved
by the FDA in 2000 as a monotherapy in patients over the
age of 60 with acute myelogenous leukemia who were not
candidates for cytotoxic chemotherapy (15). Brentuximab
vedotin which selectively targets tumor cells expressing the
CD30 antigen, have reached a registration in Hodgkin’s
lymphoma and anaplastic large cell lymphomas (16).
Two antibody-radionuclide conjugates were also approved
10 years ago for cancer treatment (ibritumomab tiuxetan and
tositumomab-iodine). They both target CD20 and are used
in refractory CD20 positive non-Hodgkin lymphoma’s (17).

The research and development regarding antibody-
drug conjugates is very active with actually more than
100 ongoing clinical trials. The majority of them are
focusing on hematological malignancies, but some of them
are also targeting HER2-positive disease (18). First results,
of the phase I dose-escalation trial evaluating trastuzumab
deruxtecan antibody-drug conjugate, were recently
published with promising results. Forty-three percent of the
23 evaluable patients, including six patients with low HER2-
expressing tumors, achieved an objective response (19).
T-DM1 was the first in class which open a new chapter for
the treatments of breast cancers.

The best understanding of the biology of cancers,
the importance of signaling pathways and the potential
targeting of key proteins in these pathways have been the
first fundamental step in the progresses made in oncology.
The second step included the development of therapeutic
approaches using specific targeting agents like monoclonal
antibodies. The exponential evolution of biotechnological
possibilities has allowed to carry these discoveries and
to develop today new therapeutic approaches with the
synthesis of new therapeutic antibodies. Among them, the
antibody-drug conjugates represent a new fundamental
therapeutic class. The results of EMILIA are the reflects
of this clinical translation allowing major developments for

Chin Clin Oncol 2018;7(1):5



Chinese Clinical Oncology, Vol 7, No 1 February 2018

patients with better results including survival improvements
and less toxicity.

Acknowledgements

None.

Footnote

Conflicts of Interest: ] Gligorov is a consultant for Roche

Genentech and Novartis. The other authors have no

conflicts of interest to declare.

References

L.

© Chinese Clinical Oncology. All rights reserved.

Thibault C, Khodari W, Lequoy M, et al. HER2 status
for prognosis and prediction of treatment efficacy in
adenocarcinomas: a review. Crit Rev Oncol Hematol
2013;88:123-33.

Geyer CE, Forster ], Lindquist D, et al. Lapatinib plus
capecitabine for HER2-positive advanced breast cancer. N
Engl ] Med 2006;355:2733-43.

von Minckwitz G, du Bois A, Schmidt M, et al.
Trastuzumab beyond progression in human epidermal
growth factor receptor 2-positive advanced breast cancer:
a german breast group 26/breast international group 03-05
study. J Clin Oncol 2009;27:1999-2006.

Pivot X, Manikhas A, Zurawski B, et al. CEREBEL
(EGF111438): A Phase III, Randomized, Open-Label
Study of Lapatinib Plus Capecitabine Versus Trastuzumab
Plus Capecitabine in Patients With Human Epidermal
Growth Factor Receptor 2-Positive Metastatic Breast
Cancer. J Clin Oncol 2015;33:1564-73.

Krop IE, LoRusso P, Miller KD, et al. A phase II study of
trastuzumab emtansine in patients with human epidermal
growth factor receptor 2-positive metastatic breast cancer
who were previously treated with trastuzumab, lapatinib,
an anthracycline, a taxane, and capecitabine. J Clin Oncol
2012;30:3234-41.

Verma S, Miles D, Gianni L, et al. Trastuzumab emtansine
for HER2-positive advanced breast cancer. N Engl ] Med
2012;367:1783-91.

Diéras V, Miles D, Verma S, et al. Trastuzumab emtansine
versus capecitabine plus lapatinib in patients with
previously treated HER2-positive advanced breast cancer
(EMILIA): a descriptive analysis of final overall survival
results from a randomised, open-label, phase 3 trial.
Lancet Oncol 2017;18:732-42.

10.

11.

12.

13.

14.

15.

16.

17.

Ccco.amegroups.com

Page 3 of 4

Krop IE, Kim SB, Martin AG, et al. Trastuzumab
emtansine versus treatment of physician's choice in
patients with previously treated HER2-positive metastatic
breast cancer (TH3RESA): final overall survival results
from a randomised open-label phase 3 trial. Lancet Oncol
2017;18:743-54.

Cardoso F, Costa A, Norton L, et al. ESO-ESMO 2nd
international consensus guidelines for advanced breast
cancer (ABC2). Breast 2014;23:489-502.

Gligorov J, Richard S, Todorovic V. New anti-HER?2 agents:
from second-generation tyrosine kinases inhibitors to
bifunctional antibodies. Curr Opin Oncol 2017;29:405-10.
Harbeck N, Gluz O, Christgen M, et al. De-Escalation
Strategies in Human Epidermal Growth Factor Receptor 2
(HER2)-Positive Early Breast Cancer (BC): Final Analysis
of the West German Study Group Adjuvant Dynamic
Marker-Adjusted Personalized Therapy Trial Optimizing
Risk Assessment and Therapy Response Prediction in
Early BC HER2- and Hormone Receptor-Positive Phase 11
Randomized Trial-Efficacy, Safety, and Predictive Markers
for 12 Weeks of Neoadjuvant Trastuzumab Emtansine With
or Without Endocrine Therapy (ET) Versus Trastuzumab
Plus ET. J Clin Oncol 2017;35:3046-54.

T-DM1 vs Paclitaxel/Trastuzumab for Breast ATEMPT
‘Trial). Available online: https://clinicaltrials.gov/ct2/show/
NCT01853748

Swain SM, Kim SB, Cortés J, et al. Pertuzumab,
trastuzumab, and docetaxel for HER2-positive metastatic
breast cancer (CLEOPATRA study): overall survival results
from a randomised, double-blind, placebo-controlled,
phase 3 study. Lancet Oncol 2013;14:461-71.

Perez EA, Barrios C, Eiermann W, et al. Trastuzumab
Emtansine With or Without Pertuzumab Versus
Trastuzumab Plus Taxane for Human Epidermal Growth
Factor Receptor 2-Positive, Advanced Breast Cancer:
Primary Results From the Phase III MARIANNE Study. J
Clin Oncol 2017;35:141-8.

Amadori S, Suciu S, Stasi R, et al. Gemtuzumab ozogamicin
(Mylotarg) as single-agent treatment for frail patients 61
years of age and older with acute myeloid leukemia: final
results of AML-15B, a phase 2 study of the European
Organisation for Research and Treatment of Cancer

and Gruppo Italiano Malattie Ematologiche dell'Adulto
Leukemia Groups. Leukemia 2005;19:1768-73.

Younes A, Bartlett NL, Leonard JP, et al. Brentuximab
vedotin (SGN-35) for relapsed CD30-positive lymphomas.
N Engl ] Med 2010;363:1812-21.

Steiner M, Neri D. Antibody-radionuclide conjugates for

Chin Clin Oncol 2018;7(1):5



Page 4 of 4

cancer therapy: historical considerations and new trends.
Clin Cancer Res 2011;17:6406-16.

18. Diamantis N, Banerji U. Antibody-drug conjugates-
-an emerging class of cancer treatment. Br ] Cancer
2016;114:362-7.

19. Doi T, Shitara K, Naito Y, et al. Safety, pharmacokinetics,

Cite this article as: Gligorov J, Richard S, Pivot X. Emilia: use
cunning to survive cancer. Chin Clin Oncol 2018;7(1):5. doi:
10.21037/cco0.2017.11.04

© Chinese Clinical Oncology. All rights reserved.

Gligorov et al. Emilia trial results and implications

and antitumour activity of trastuzumab deruxtecan (DS-
8201), a HER2-targeting antibody-drug conjugate, in
patients with advanced breast and gastric or gastro-
oesophageal tumours: a phase 1 dose-escalation study.
Lancet Oncol. 2017;18:1512-22.

cco.amegroups.com Chin Clin Oncol 2018;7(1):5



