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Clinical Potential of HER2 PET as a Predictive
Biomarker to Guide the Use of Trastuzumab
Deruxtecan in Breast Cancer Patients

TO THE EDITOR: We have read with great interest the results
of the DESTINY-Breast04 trial, “Trastuzumab Deruxtecan in Pre-
viously Treated HER2-Low Advanced Breast Cancer,” from Modi
et al. and published in The New England Journal of Medicine (1).
These impressive findings have also earned a standing ovation
after the plenary session presentation at the American Society of
Clinical Oncology annual meeting in June 2022 and led to the
Food and Drug Administration approval of a novel anti–human
epidermal growth factor receptor-2 (HER2) therapy, trastuzumab
deruxtecan (T-DXd), for the treatment of patients with HER2-low
metastatic breast cancer (mBC) in August 2022. We strongly
believe that the nuclear medicine community should be familiar
with the results of this pivotal clinical trial, which is opening new,
exciting prospects for HER2-targeted PET imaging.
HER2 is a membrane protein encoded by the ERBB2 oncogene.

ERBB2 is amplified in 10%–15% of invasive breast carcinomas
and classified as HER2-positive for clinical practice. These tumors
are identified by immunohistochemistry both as being scored 31
or 21 and as having a gene amplification as assessed by fluores-
cence in situ hybridization. Until now, only HER2-positive breast
cancers could be targeted by anti-HER2 therapies. The rest of the
tumors have no detectable HER2 or low levels, with the patients
known as, respectively, “HER2-zero” and “HER2-low” patients.
Within DESTINY-Breast04, T-DXd provided clinically meaning-

ful benefits compared with standard chemotherapy in patients with
HER2-low mBC. T-DXd successfully prolonged both progression-
free survival and overall survival among patients with HER2-low
mBC (1). Patients in the T-DXd group had a median progression-
free survival of 10mo, compared with a median progression-free
survival of 5mo in the chemotherapy group, and, thus, a 50%
reduction in the risk of disease progression or death (hazard ratio,
0.50; 95% CI, 0.40–0.63; P , 0.0001).
The findings are necessarily changing the way advanced breast

cancers are classified. We are rethinking the way of assessing the
HER2 status. However, the current standard immunohistochemis-
try assays were not standardized to distinguish HER2-low from
HER2-zero patients (2) but to identify HER2-positive patients.
Pathologists are currently modifying their methods of interpreting
the staining to identify HER2-low patients accurately. The ques-
tion remains open, and whether the development of new strategies
based on immunofluorescence or mass spectrometry currently
under investigation would improve patients’ HER2 status assess-
ment is under investigation (3). In a metastatic context, the HER2
status heterogeneity between metastatic sites remains challenging
to assess and is known to impact response to therapies (4) and spa-
tiotemporal intratumoral HER2 heterogeneity.
HER2 PET thus appears a promising alternative tool for monitor-

ing whole-body HER2 expression quantitatively and noninvasively.
Although most published studies focused mainly on HER2-positive
patients (5,6), a critical paper by Ulaner et al. published in

The Journal of Nuclear Medicine in October 2016 demonstrated
that imaging with a HER2-targeted PET tracer can detect HER2-
positive metastases in patients with HER2-negative primary breast
cancer (7). Such interesting findings highlight that HER2 PET can
identify additional candidates for HER2-targeted therapy, such as
T-DXd.
However, in these studies, the authors used the cancer treatment

drug trastuzumab, a monoclonal antibody that specifically binds to
the HER2 protein, as the imaging agent (5–7). Although uptake of
64Cu-DOTA-trastuzumab in mBC is strongly associated with
patient HER2 status (5), such HER2-targeted PET imaging does
not assess strictly HER2 status but measures the uptake of trastuzu-
mab, which provides pharmacokinetic information. Furthermore, as
stated by Mortimer et al., 64Cu-DOTA-trastuzumab PET/CT could
help determine which patients will respond to HER2-targeted ther-
apy (6).
The development of specific radiotracers, including radiolabeled

Affibody molecules (Affibody AB) (8,9) or single-domain antibo-
dies (10), directly targeting the HER2 protein and enabling ac-
curate assessment of the HER2 status is an area of intensive
investigation within the nuclear medicine community. For exam-
ple, by labeling the Affibody molecule with a radioactive tracer,
such as 68Ga or 18F (9), it is possible to visualize the distribution
and uptake of the tracer in cancer cells that express HER2. In addi-
tion, such novel radiolabeled Affibody molecules or single-domain
antibodies could allow imaging within hours of tracer administra-
tion and reduce radiation dose to patients.
Finally, none of these studies specifically looked at HER2-low

patient populations, and such studies now need to be deepened
and sustained, given the results of the DESTINY-Breast04 trial.
First, whereas patients with HER2-zero mBC are not eligible

for T-DXd, HER2 PET could allow visualization of lesions with
low HER2 expression in these patients, making them potentially
eligible for T-DXd. Second, HER2 PET could eventually become
a predictive marker of T-DXd efficacy among patients who are
currently eligible for this treatment and identify those who do not
benefit from T-DXd: in DESTINY-Breast04, up to 30% of patients
experienced disease progression within the first 6mo of T-DXd
therapy, although their tumor was classified as HER2-low by
immunohistochemistry (1). Such a biomarker could prove its clini-
cal utility in the context of new treatments becoming available tar-
geting other membrane antigens, such as tumor-associated calcium
signal transducer 2.
In conclusion, the DESTINY-Breast04 findings have revolution-

ized the therapeutic strategy for HER2-low mBC patients and also
raised several questions about determining HER2 status. HER2 PET
imaging is a serious candidate modality that may provide most of
these answers and could become the novel cornerstone of therapeu-
tic decisions. The next step is to pursue clinical studies that would
ensure a deeper understanding of how HER2 PET could be used as
a clinical decision-support tool in patients with HER2-low mBC
treated with novel HER2-targeted therapies, as well as T-DXd.
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