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It is estimated that 2.26 million new cases of breast
cancer occurred globally in 2020, ranking first among
all cancer types.!! Breast cancer is a major public health
burden in the world, especially in China.?! With the goal to
reduce the burden on public health, development of efficient
chemotherapeutic strategies has become an important
milestone in the treatment of breast cancer patients.’’ Human
epidermal growth factor receptor 2-positive (HER2") breast
cancer accounts for approximately 25% of all breast cancer
cases and denotes an aggressive phenotype.*! Adding
trastuzumab (a monoclonal antibody-targeting HER2) to
chemotherapy can greatly improve the progression-free
survival (PFS) and overall survival (OS) of patients with
HER2* cancers.®” However, most of the patients treated
with trastuzumab have a disease progression within 1 year.®

CDI16A, an activating Fcy receptor expressed on innate
immune cells, can trigger antibody-dependent cellular
cytotoxicity.”! A previous study showed that CD16A
polymorphisms at amino acid 158 change affinity for
immunoglobulin (Ig) G antibody, with CD16A-158F
binding IgG at a lower affinity than CD16A-158V.!'% Clinical
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benefit of trastuzumab appears worse for patients with the
low-affinity CD16A-158F (FF and FV genotypes) compared
with the high-affinity CD16A-158V (VV genotype).'!
Unfortunately, more than 85% of patients carry CD16A-158F
allele. To address the issue of affinity between CD16A
and IgG, margetuximab, a novel immune-enhancing
antibody-targeting HER2, was designed. Unlike the
wild-type Fc domain in trastuzumab, the Fc domain in
margetuximab is engineered to increase affinity for activating
all CD16A-158 V/F variants but decrease affinity for
inhibitory CD32B (inhibitory Fcy receptor).l”) Therefore,
compared to trastuzumab, margetuximab can trigger the
innate and adaptive immune response against HER2 more
effectively. Currently, a Phase I clinical trial of margetuximab
monotherapy reported that 17% (4/24) of patients with
HER2-positive advanced breast cancer had a confirmed
partial response after receiving margetuximab treatment.!')
However, whether margetuximab plus chemotherapy can
have a better effect than trastuzumab plus chemotherapy
in the treatment of HER2* advanced breast cancer remains
largely unknown.
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In a head-to-head trial recently published in the
JAMA Oncology, titled “Efficacy of Margetuximab vs.
Trastuzumab in Patients with Pretreated ERBB2-Positive
Advanced Breast Cancer: A Phase 3 Randomized Clinical
Trial,” Rugo et al.' compared the safety and efficacy of
margetuximab versus trastuzumab, each with chemotherapy,
in pretreated HER2* advanced breast cancer patients.
They enrolled 536 patients from 17 countries between
August 26, 2015, and October 10, 2018. All enrolled
patients had disease progression on 1-3 lines of therapy
for metastatic disease and >2 prior anti-HER?2 therapies.
Among them, 266 (49.6%) patients were randomized
to receive margetuximab (15 mg/kg in 3-week cycles)
and 270 (50.4%) were received trastuzumab (6 mg/kg in
3-week cycles). Groups were balanced. The median PFS
of margetuximab group was 5.8 months (95% confidence
interval [CI] = 5.5-7.0 months) and that of trastuzumab
group was 4.9 months (95% CI = 4.2-5.6 months). The data
indicated that margetuximab plus chemotherapy improved
primary PFS over trastuzumab plus chemotherapy with
24% relative risk reduction (hazard ratio [HR] =0.76; 95%
CI=0.59-0.98; P = 0.03). As of September 10, 2019, a total
of 270 deaths have occurred. The authors analyzed the OS of
these cases and found that the median OS of margetuximab
recipients was 21.6 months and that of trastuzumab recipients
was 19.8 months (HR =0.89; 95% CI=0.69-1.13; P=0.33).
In addition, investigator-assessed PFS showed 29% relative
risk reduction in favor of margetuximab (median PFS: 5.7 vs.
4.4 months; HR = 0.71; 95% CI = 0.58-0.86; P < 0.001).
The objective response rate of margetuximab recipients was
higher than that of trastuzumab recipients (22% vs. 16% and
P = 0.06 at October 10, 2018; 25% vs. 14% and P < 0.001
at September 10, 2019). The safety of the two treatment
groups was comparable, except that margetuximab had a
higher incidence of infusion-related reactions (IRRs) than
trastuzumab (13.3% vs. 3.4%).

This is the first randomized Phase III trial to compare
margetuximab plus chemotherapy to trastuzumab plus
chemotherapy in patients with pretreated HER2" advanced
breast cancer. This study was positive for its PFS primary
end point. Although it is impossible to draw conclusions
about OS currently, the immature data based on 40% and
70% of target OS events have shown that margetuximab
plus chemotherapy could improve OS as compared with
control trastuzumab counterpart. Furthermore, the safety
of margetuximab plus chemotherapy was acceptable. The
IRR rate for margetuximab recipients is a bit higher, but
it is consistent with that in a published study on the first
exposure of trastuzumab (16%).!") On the other hand, this
clinical trial tested the hypothesis that increasing the affinity
between Fc domain and Fcy receptor can improve the

clinical efficacy of anti-HER?2 antibodies and thereby drive
clinical benefit in HER2" advanced breast cancer. The results
from this clinical trial indicated that those CD16A-158F
carriers with a diminished clinical response to trastuzumab
may benefit from immune-enhancing antibodies with
engineered Fc domain, such as margetuximab. Conversely,
margetuximab provided no clinical benefitin CD16A-158V
carriers compared with trastuzumab. However, there is no
biological explanation for his observation.

This study has several limitations. First, breast cancer
patients with active brain metastases were not included in
this study. Second, the primary end point did not allocate
o to the analysis of CD16A. Despite the limitations
mentioned above, this study provides useful information
by head-to-head comparison of margetuximab versus
trastuzumab. It suggested that margetuximab plus
chemotherapy had a statistically significant improvement
in PFS compared with trastuzumab plus chemotherapy in
patients with HER2* advanced breast cancer that progressed
after treatment with trastuzumab and pertuzumab.
These findings lay the foundation for the application of
margetuximab in breast cancer.
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