Antibody-Dependent Cellular Cytotoxicity (ADCC) contributes to Trastuzumab-associated cardiotoxicity.
Liam Griffiths1, Uda Ho1, Kelsey Burt1, Sophie Watson1, Kinjal Patel1, Julia Bradford1, Yuanzhao Cao2, Clarissa Tan2, Melissa Elliott3, Nathan J Palpant2, Fernando Souza-Fonseca-Guimaraes3, Sherry Y Wu1, Walter G Thomas1, Melissa E Reichelt1. School of Biomedical Sciences, University of Queensland1; Institute of Molecular Biosciences, University of Queensland2; Frazer Institute, University of Queensland3, Brisbane, QLD, Australia. 
[image: image1.emf]0

20

40

60

%

 

C

e

l

l

C

y

t

o

t

o

x

i

c

i

t

y

IgG

Doxorubicin

Trastuzumab

+

-

-

-

+

-

+

+

-

-

+

-

-

+

+

* *

Introduction. Human Epidermal Growth Factor Receptor 2 (HER2) is amplified in approximately 20% of breast cancers and is linked to uncontrolled cell proliferation and poor prognosis. The HER2-targeting antibody trastuzumab, combined with the anthracycline doxorubicin, significantly improves survival in patients with HER2-positive breast cancer. However, trastuzumab’s benefit is limited by the occurrence of cardiotoxicity, which is exacerbated when used alongside anthracyclines. The mechanism driving this cardiotoxicity remain unclear and  represent a dose-limiting adverse effect of therapy. Aims. To determine if trastuzumab- and doxorubicin-induced cardiotoxicity occurs via Antibody-Dependent Cellular Cytotoxicity (ADCC) mediated by Natural Killer (NK) cells. Methods. We utilised a Human-induced Pluripotent Stem Cell-derived Cardiomyocyte (HiPSC-CM) model to assess cardiotoxicity, quantifying cell death through LDH release and cardiac function with the CardioExcyte96 platform. Results. Treatment with clinically relevant doses of trastuzumab, IgG and doxorubicin caused no significant changes in cell death or function over 72 hours. The addition of NK cells to this model induced significant cytotoxicity in trastuzumab-treated cardiomyocytes compared to IgG-treated controls. Functional analysis revealed that titrating NK cells to physiologically relevant levels resulted in significant cardiac dysfunction in the presence of trastuzumab, with clear changes in impedance, beat rate, beat amplitude, and both upstroke and relaxation velocities. Discussion. We present the first evidence of ADCC as a mechanism underlying Trastuzumab-induced cardiotoxicity. A detailed understanding of this mechanism could offer an avenue for the development of cardioprotective therapies, with the potential to enhance both efficacy and safety profiles, thereby improving patient outcomes.
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