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Frågeställning:
Kan man använda ett HER2-riktad spårämne för att avbilda tumörer 
hos kvinnor med spridd HER2-låg bröstcancer? 

Tre frågor till Renske:
 
Hur kan resultatet av er forskning hjälpa patienterna, rent konkret?
Anslaget har möjliggjort genomförandet av en pilotstudie där tio patienter 
med HER2-low metastatisk bröstcancer inkluderades och undersöktes med 
[68Ga]Ga-ABY-025 PET/CT. 

Studien syftade till att utvärdera möjligheten att använda molekylär avbild-
ning för att identifiera HER2-expression på ett icke-invasivt sätt, och har 
genererat värdefulla resultat som nu utgör grunden för den nu pågående fas 
II-studien HER2-Ex PET (NCT06830382, EU CT 2024-512721-89-00), vilken 
beviljades fortsatt finansiering från Bröstcancerförbundet, Radiumhemmets 
forskningsfond och Cancerfonden.

Hur viktigt har stödet från Bröstcancerförbundet varit för er forskning?
Tack vare förtroendet från Bröstcancerförundets forskningsnämd har vi 
kunnat genomföra pilotstudien som ligger till grunden för den pågående 
multicenterstudie HER2-Ex PET. 

Utan stödet hade vi aldrig kunnat stå där vi är nu: en pågående studie med 
flera nya sites på gång som kommer att ge svaret om man i stället för 
tumörbiopsier kan avbilda med en PET-undersökning för att selektera rätt 
behandling vid rätt tidpunkt för rätt patient.

Vad vill du hälsa alla Bröstcancerförbundets givare?
Ett ödmjukt tack och ett löfte om att vi varje dag fortsätter jobba för att 
göra det lite bättre för dem som drabbas av bröstcancer.

En fördjupning av projektet finns att läsa på följande sidor.
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Patients with HER2-low metastatic breast cancer (mBC), defined as
an immunohistochemistry (IHC) score of 11 or 21 without HER2
gene amplification, may benefit fromHER2 antibody–drug conjugates.
Identifying suitable candidates is a clinical challenge because of spa-
tial and temporal heterogeneity in HER2 expression and discrepancies
in pathologic reporting. We aimed to investigate the feasibility and
safety of HER2-specific PET imaging with [68Ga]Ga-ABY-025 for visu-
alization of HER2-low mBC. Methods: A prospective pilot study was
done with 10 patients who had HER2-low mBC, as part of a phase 2
basket imaging study with [68Ga]Ga-ABY-025 in HER2-expressing
solid tumors. Patients were recruited at the Breast Clinic at the Karo-
linska University Hospital, Stockholm, Sweden. PET/CT images were
acquired 3h after injection of 200 MBq of [68Ga]Ga-ABY-025. The
SUVmax was used to quantify tracer uptake. Ultrasound-guided tumor
biopsies were guided by results from the HER2 PET. The main out-
come—the safety and feasibility of HER2 PET in patients with HER2-
low mBC, measured the occurrence of possible procedure-related
adverse events.Results: Ten patients with HER2-lowmBC underwent
[68Ga]Ga-ABY-025 PET/CT with paired tumor biopsies. No adverse
events occurred. In all patients, [68Ga]Ga-ABY-025–avid lesions with
substantial intra- and interindividual heterogeneity in tracer uptake
were noted. In 8 of 10 patients with ABY-025–avid lesions, the HER2-
low status of the corresponding lesions was confirmed by IHC or in
situ hybridization. Two patients had an IHC score of 0 in the tumor
biopsies:1 in a cutaneous lesion with a low SUVmax and 1 in a liver
metastasis with a high SUVmax but a “cold” core. Conclusion: The
visualization of HER2-low mBC with [68Ga]Ga-ABY-025 PET/CT was
feasible and safe. Areas of tracer uptake showed varying levels of
HER2 expression on IHC. The observed intra- and interindividual het-
erogeneity in [68Ga]Ga-ABY-025 uptake suggested that HER2 PET
might be used as a tool for the noninvasive assessment of disease
heterogeneity and has the potential to identify patients in whom
HER2-targeted drugs can have a clinical benefit.
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The recognition of human epidermal growth factor receptor 2
(HER2)-low breast cancer, present in about 50% of patients, has
profoundly impacted the view of breast cancer clinicians on the
role of HER2 as a therapy-predictive biomarker. HER2-low
expression is currently defined as an immunohistochemistry (IHC)
score of 11 or 21 without gene amplification assessed by in situ
hybridization (ISH) (1).
Although having HER2-low metastatic breast cancer (mBC) does

not have prognostic implications in terms of survival (2,3), there is a
clear therapy-predictive value based on the findings from clinical
trials with the HER2-targeted antibody–drug conjugate (ADC) tras-
tuzumab deruxtecan (T-DXd) (4,5). Since 2022, T-DXd has been
approved by both the Food and Drug Administration and the Euro-
pean Medicines Agency for the treatment of HER2-low mBC with
disease progression after at least 1 line of palliative systemic chemo-
therapy (6,7).
Several diagnostic challenges exist concerning identifying

patients who have HER2-low breast cancer and can derive a treat-
ment benefit from HER2 ADCs such as T-DXd: uniformity in test-
ing and consistency in reporting are suboptimal (2,8), and a biopsy
from a single lesion might not reflect the total disease burden
because of spatial and temporal heterogeneity in HER2 expression
(9). Moreover, repeated invasive biopsies are burdensome for
patients and not always technically possible or practically feasible
(e.g., those from sanctuary sites in the lungs or brain).
Molecular imaging techniques such as PET with HER2-specific

tracers (hereafter, HER2 PET) have until today been used to iden-
tify HER2-positive tumors. Tracers such as [89Zr]Zr-trastuzumab,
[18F]FBEM-trastuzumab, [68Ga]Ga-DOTA-F(ab9)2-trastuzumab,
[89Zr]Zr-Df-HER2-Fab-PAS200, [18F]GE266, and [68Ga]Ga-
ABY-025 have been evaluated in HER2-positive tumors in clinical
settings (10). However, no prospective studies have been per-
formed to investigate whether HER2-low mBC can be visualized

Received Oct. 12, 2023; revision accepted Jan. 11, 2024.
For correspondence or reprints, contact Renske Altena (renske.altena@ki.se).
*Contributed equally to this work.
Published online Mar. 28, 2024.
COPYRIGHT� 2024 by the Society of Nuclear Medicine andMolecular Imaging.

700 THE JOURNAL OF NUCLEAR MEDICINE � Vol. 65 � No. 5 � May 2024

https://doi.org/10.2967/jnumed.123.266847
mailto:renske.altena@ki.se


by the HER2-specific molecular imaging tracer [68Ga]Ga-ABY-
025 (11,12).
The purpose of our prospective pilot study was thus to determine

whether HER2 PET with the Affibody (Affibody AB)-based HER2
tracer [68Ga]Ga-ABY-025, combined with contrast-enhanced CT, is
a safe and feasible method for identifying metastatic lesions with
HER2-low status in patients with previously biopsy-verified HER2-
low breast cancer. To test this hypothesis, we compared the level of
tracer uptake on PET with HER2 expression determined by IHC
and ISH of tumor biopsies from 10 patients with mBC. In this study,
we showed that HER2 PET with [68Ga]Ga-ABY-025 is a promis-
ing, noninvasive alternative to tumor biopsies.

MATERIALS AND METHODS

Study Design
This study is part of an ongoing phase II single-center, open-label

basket imaging study with the HER2 tracer [68Ga]Ga-ABY-025 for
patients with HER2-expressing solid tumors (EU CT 2022-500448-
39-00; ClinicalTrials.gov registration number NCT05619016). The
study was approved by the Swedish Medical Product Agency and the
Ethical Review Authority (Dnr 5.1–2022–58345). All study partici-
pants provided written informed consent for participation in the study.
In this report, we present the findings from a preplanned pilot study of
10 patients with HER2-low mBC.

Patients
Patients were recruited at the Breast Clinic of the Karolinska Compre-

hensive Cancer Center, Stockholm Sweden. Eligible patients were
informed about the possibility to participate in the trial. All participants
provided written informed consent before inclusion. The study was
performed in compliance with the study protocol, the Declaration of
Helsinki, International Conference on Harmonisation-Good Clinical
Practice guidelines, and current national and international regulations
governing the conduct of clinical trials.

Inclusion criteria for the pilot study of HER2-low mBC were an
age of 18 y or older, an adequate performance status (World Health
Organization performance status of #2), an estimated life expectancy
of greater than 12 wk, and the ability to provide written informed con-
sent. Previously biopsy-verified breast cancer with low HER2 expres-
sion on IHC should have been available from the patient files (i.e.,
HER2 IHC score of 11 or 21 [ISH negative]), preferably from a met-
astatic lesion, alternatively from the primary tumor. Patients should
have had at least 1 metastatic lesion of 10mm or larger available for
biopsy. In certain cases, a previously acquired biopsy could be
accepted for comparison with HER2 PET findings, in case the biop-
sied lesion could be identified on PET/CT and no systemic cancer
therapies had been given during the period between the biopsy and the
HER2 PET.

Exclusion criteria were significantly impaired renal function, allergy
to iodinated contrast medium, other manifested malignancy except for
basal cell carcinoma of the skin, inadequate organ function, pregnancy
or lactation, and an increased risk of complications from biopsies—
that is, an increased risk for bleeding.

Radiopharmaceuticals and Image Acquisition
Good manufacturing practice–grade ABY-025 was provided by

Affibody AB. The automated and current good manufacturing prac-
tice–compliant radiosynthesis of [68Ga]Ga-ABY-025 was performed
on the Modular-Lab PharmTracer (Eckert & Ziegler) at the Karolinska
University Hospital radiopharmacy facilities (13). Depending on the
radiosynthesis yield, 100–250 MBq of [68Ga]Ga-ABY-025 solution
for injection was intravenously administered. At the time of injection,
a 45-min-long dynamic scan from the collarbone level to the iliac crest

was performed; this scan was followed by static scanning 3 h after
injection according to previously established optimization of the
tumor-to-background ratio (TBR) (14). Imaging was performed on
a Biograph 6 PET/CT (Siemens) scanner; static PET images were
acquired from the base of the skull to midthigh (4min/bed position).
The static PET scanning was preceded by non–contrast-enhanced low-
dose CT for attenuation correction. After PET imaging, diagnostic
contrast-enhanced CT was performed for anatomic correlation of PET
findings and image fusion.

Image Analysis and Interpretation
Two readers, a board-certified radiologist/specialist in nuclear

medicine, and a radiologist/nuclear medicine specialist in training,
respectively, independently performed the analysis of the [68Ga]Ga-
ABY-025 PET/CT images.

Using the image software Syngo.via (Siemens), lesions with focal
tracer uptake correlating to metastases on CT and suitable for
ultrasound-guided biopsy were annotated, and their location was pro-
vided to the interventional radiologist. To correlate the level of tracer
uptake to HER2 expression according to the reference standard, semi-
quantitative image parameters (SUVmax and SUVmean) were used.
These were extracted from manually applied volumes of interest on
the lesions that were about to be biopsied and defined using 40%
threshold isocontouring. To evaluate the heterogeneity of tracer uptake
in metastases within each patient, volumes of interest were applied on
a maximum of 5 areas with focal tracer uptake suggesting metastases
per organ system (i.e., liver, bone, breast, skin, lymph nodes, lungs).

TBRs were calculated by dividing the measured tumor SUVmax by
the SUVmean in the spleen. To explore options for calculating tracer-
specific TBRs and to evaluate suitable cutoff levels for the discrimina-
tion of lesion HER2 expression, additional as-large-as-possible spheric
volumes of interest were applied in the left ventricular myocardium,
healthy liver parenchyma if such was available, and the spleen. The last
was chosen on the basis of the results of previous studies in which the
spleen was deemed to be the most suitable reference tissue for discrimi-
nating between IHC HER2-positive and -negative metastases (14–16).

Correlations between IHC and metrics from PET images were
investigated using the Spearman rank correlation coefficient.

All lesions defined as metastatic on CT were evaluated for
[68Ga]Ga-ABY-025 uptake and the possibility of obtaining a biopsy to
discover false-negative HER2 PET results. SUVmax was assessed in a
maximum of 5 metastases per organ (i.e., liver, bone, breast, skin,
lymph nodes, lungs) in each patient, including (when there were more
than 5 metastases) the lowest and the highest SUVs per organ.

Tissue Sampling and Analysis (Reference Standard)
The site of the biopsy was determined by the radiologist at the

Department of Nuclear Medicine of Karolinska University Hospital,
who referred information about potential biopsy sites to the interven-
tional radiologist at the Department of Radiology, Karolinska Univer-
sity Hospital, Stockholm, Sweden. The biopsies were performed on an
outpatient basis under sterile conditions after local anesthesia and
were guided by ultrasound based on findings from the previous HER2
PET/CT. Large needle diameters (1.2mm) were used to increase the
chances of obtaining representative material and to minimize the risk
of sample bias due to spatial heterogeneity in HER2 expression. Two
or 3 biopsies up to 22mm in length were obtained from each selected
lesion. The biopsies were placed in sterile sealed bakers containing
formalin solution and transported to the local pathology laboratory,
where IHC and ISH analyses of HER2 expression were executed as
part of the clinical routine. The material was stained with monoclonal
rabbit anti–HER-2/neu antibody (clone 4B5; Roche Tissue Diagnos-
tics), and the VENTANA HER2 Dual ISH DNA Probe Cocktail Assay
(Roche Tissue Diagnostics), VENTANA Silver ISH DNP Detection
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Kit, and VENTANA Red ISH DIG Detection Kit were used in accor-
dance with the manufacturer’s instructions (BenchMark ULTRA
IHC/ISH Staining Module; Roche Tissue Diagnostics).

IHC and ISH results served as the reference standard. For the defi-
nition of HER2 positivity in mBC, the 2018 American Society of Clin-
ical Oncology/College of American Pathologists Clinical Practice
Guideline for HER2 testing in breast cancer (17) was used. HER2-low
mBC was defined as an IHC score of 11 or 21 without HER2 gene
amplification assessed by ISH.

Because of the previously described challenge in the pathologist’s
assessment of HER2-low status, all tumor samples were sent for cen-
tral reevaluation once inclusion was completed. In case of disagree-
ments between the original evaluation and the reevaluation, the central
review was regarded as decisive.

Patient Safety
To monitor, treat, and prevent adverse events and adverse reactions,

all participants were monitored with repeated clinical examinations and
supervision of vital parameters, including blood pressure, pulse, breath-
ing rate, and temperature, during the stay at the nuclear medicine depart-
ment before injection of [68Ga]Ga-ABY-025 and 1 and 4h after
administration. A follow-up telephone contact with the patients was per-
formed for safety assessment 24 h after injection of the study drug by
the study nurse.

Statistical Analysis and Power Calculation
The aim of this study was to evaluate a diagnostic modality for a

new indication, and no data on diagnostic accuracy were available dur-
ing study planning. Therefore, this study was considered a pilot study
without a basis for calculating the need for achieving sufficient statisti-
cal power. Descriptive analytics are used to present the findings.

RESULTS

Patient Characteristics
From November 2022 up to June 2023, 11 patients with a previ-

ously biopsy-verified HER2-low mBC were recruited according to
the flow chart in Figure 1. Table 1 represents patient characteristics
and previous tumor characteristics of the 10 patients with paired
HER2 PET and tumor biopsies. Nine of 10 patients had pretreated
mBC, most having received treatment with antihormonal agents
combined with CDK4/6 inhibitors and different cytostatic agents.
One patient received 2 doses of trastuzumab 2 y before HER2 PET,
but otherwise no patients received HER2-targeted therapies.

Study-Related Investigations
PET/CT imaging was performed after injection of 173 6 39 MBq

of [68Ga]Ga-ABY-025 with a cold peptide dose of 350–510mg.
In 9 of 10 patients, biopsies were acquired after HER2 PET

(median, 5 d [range, 4–9 d]); for the convenience of 1 participant,
a liver biopsy obtained 28 d before HER2 PET was used as a ref-
erence as no systemic treatment was administered in between and
the biopsied metastasis could be identified on CT (patient 8). The
most frequent site of biopsy was the liver (n 5 7), followed by
soft-tissue lesions (1 in lymph node, 1 in local relapse in breast,
and 1 cutaneous metastasis).

Safety Assessment
All patients tolerated the study-related investigations, including

HER2 PET, well. No adverse events or adverse reactions occurred.

Results from Paired HER2 PET and Tumor Biopsy
Table 2 summarizes the results from the study-related investiga-

tions with HER2 PET and tumor biopsies. ABY-025–avid meta-
static lesions were noted in all 10 patients, with SUVmax in
biopsied lesions that ranged from 3.7 to 33.4 (Fig. 2). In 8 of 10,
the tumor biopsy confirmed the HER2-low status, whereas no
HER2-positive tumors were found. Two patients had an IHC score
of 0 in the tumor biopsies: 1 in a cutaneous lesion with a low
SUVmax (3.7) and 1 in a liver metastasis with a high SUVmax

(24.9) but a “cold” core because of necrosis on CT. A moderate,
not statistically significant correlation between SUVmax and HER
IHC was found, with r 5 0.41 (P 5 0.24) (Fig. 3). Of note, patient
5 was considered to have a false-negative tumor biopsy (Fig. 4).
In both patients with triple-negative breast cancer (n 5 3) and

those with lobular tumors (n 5 3), ABY-025–avid metastatic
lesions were seen. No skeletal punctions were performed, but clear
ABY-025–avid lesions were noted in skeletal metastases.
All metastatic lesions on CT that could be biopsied were also

avid for [68Ga]Ga-ABY-025 uptake, and no false-negative HER2
PET results were discovered in this pilot cohort.

TBR on HER2 PET
As shown in Table 2, low SUVmax and SUVmean were noted in

the spleen and myocardium. No obvious correlation between TBR
and IHC using the spleen as a reference was found (Table 2). In
the liver, enhanced background uptake was noted; in 5 of 10
patients, the SUV in the healthy liver parenchyma could not be
measured because of massive liver metastases.

Disease Heterogeneity on HER2 PET
Figure 5 represents SUVmax per patient in a maximum of 3

metastases per organ, as well as the mean SUVmax of ABY-025–
avid metastases on HER2 PET. Clear interindividual heterogeneity
in ABY-025 tracer uptake was noted between patients, and intrain-
dividual heterogeneity was noted between different metastases in
the same patient. Even within different organ systems, differences
in SUVmax in metastases were noted. The SUVmax in all patients
ranged from 2.3 to 39.1; in liver, lymph node, and bone metasta-
ses, the SUVmax ranged from 10.7 to 39.1, 2.7 to 19.5, and 2.7 to
34.3, respectively.

DISCUSSION

The results of this pilot study show that PET/CT with [68Ga]Ga-
ABY-025 is a feasible, tolerable and safe procedure to identify
patients with biopsy-verified HER2-low breast cancer, suggesting a
potential for HER2 PET to be used as a noninvasive tool to select

Patients with HER2-low mBC – newly diagnosed or disease progression

17 screened and deemed suitable for possible inclusion

4 declined
2 ill (virus, progression)

11 investigated

1 biopsy failed

10 with evaluable PET & biopsy results

FIGURE 1. Flowchart of accrual and study-related investigations in pilot
study of HER2 PET with [68Ga]Ga-ABY-025 for patients with HER2-low
mBC.
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patients who might benefit from HER2 ADCs. All patients included
in this pilot study had ABY-025–avid metastatic lesions, and in 8 of
10, HER2-low status was confirmed by regularly used IHC/ISH
analyses. Disease heterogeneity based on inter- and intraindividual
differences in SUVmax was noted. In 1 patient with an IHC HER2
score of 0, SUVmax was only slightly higher than background signal,
and in the other patient with an IHC HER2 score of 0, the biopsy
was likely obtained from a central area in the tumor with a cold
core surrounded by high ABY-025 uptake.
The recognition that patients with HER2-low tumors derive a

clear clinical benefit from treatment with the HER2-targeted
antibody-drug conjugate T-DXd has had profound practice-
changing implications for the management of about half of
patients with mBC. Additional approvals for T-DXd are antici-
pated in other tumor types with HER2-low expression, supported
by promising clinical data in patients with carcinosarcoma uteri
and gastro-esophageal cancer (18,19). Furthermore, several other
tumors have been found to have varying levels of HER2 expres-
sion, thereby opening a large cancer patient population that might
in the future have an indication for HER2-targeted therapies (20).

A challenging dilemma in clinical prac-
tice revolves around the selection of patients
for HER2 ADC therapies, such as T-DXd.
There is an urgent need for tools to optimize
the risk-benefit profile, encompassing both
potential toxicities as well as economic
expenditures. Up to now, limited data are
available regarding the spatial and temporal
heterogeneity and dynamics of HER2-
expression in HER2-low tumors, com-
pounded by not-yet-standardized testing
practices. Notably, HER2-positive mBC
can shift from positive to negative and vice
versa in around 15% of patients during dis-
ease progression (21).
Recent exploration of HER2-low status

heterogeneity involved 10 patients with a
total of 306 tumor biopsies, revealing coex-
isting HER2-low and HER2-nonexpressing

lesions in 8 of 10 patients (9). Of note, the fact that the included
patients in this pilot study all had previously biopsy-verified HER2-
low mBC whereas 2 had a tumor biopsy with a HER2 IHC score of
0 proved that HER2 expression is dynamic over time. Suboptimal
reproducibility in pathologically assessing HER2-low status has been
documented (2,8), although this issue was not observed in our pilot
study (data not shown). Another complicating issue is the fact that
invasive biopsies are not always technically feasible or practically
viable, particularly from challenging sites like the lungs or brain.
PET imaging with a HER2-specific tracer might be a way to

solve these issues, but up to now, prospective studies dedicated to
this patient population is still lacking (11,12). The issue of nonre-
presentative tumor biopsies is clearly illustrated by patient number
5, who had multiple ABY-025 tracer–avid lesions on HER2 PET
imaging, despite a tumor biopsy indicating an IHC score of 0.
According to current indications and approvals, she would not have
been a candidate for treatment with T-DXd, although HER2 PET
showed the presence and accessibility of the target receptor.
A question that follows here is whether the observed responses in the

FIGURE 2. Maximum-intensity-projection values from all 10 patients included in pilot study of
HER2 PET with [68Ga]Ga-ABY-025. Pat5 patient.

FIGURE 3. Correlation between HER2 IHC in biopsies of metastatic
lesions and SUVmax on HER2 PET.

FIGURE 4. Representative images from patient with SUVmax of 24.9 and
HER2 IHC score of 0 in biopsy specimen. Metastatic lesion in segment 3
of liver shows inhomogeneous intravenous contrast uptake due to central
necrosis (arrows). Inhomogeneous nature of metastatic lesion was verified
under ultrasound before biopsy. Liver biopsy (bottom right) shows status
for HER2 IHC score of 0.
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DAISY trial might also have been steered by nonrepresentative
biopsies due to heterogeneity in low levels of HER2 expression
(22).
Two studies with HER2-specific PET tracers have indirectly

provided data on the imaging of HER2-low mBC: 1 trial with
[68Ga]Ga-ABY-025 and 1 trial with [89Zr]Zr-trastuzumab (14,23).
In the AFFIBODY-3 study (14), 40 patients with HER2-positive
primary breast cancer or mBC underwent serial PET with both
[68Ga]Ga-ABY-025 and 18F-FDG. A higher SUVmax on HER2
PET was associated with a more pronounced metabolic response
on [18F]FDG PET shortly after the initiation of HER2-targeted
systemic therapy. In the AFFIBODY-3 trial (14), 6 patients had a
HER2-negative (IHC score of 0) tumor biopsy and 16 patients had
a HER2-low tumor (called “HER2 borderline” by the authors).
Eleven of these 22 patients had an SUVmax of greater than 6 in the
biopsied lesion, and 1 patient who had a tumor with a HER2 IHC
score of 0 had an SUVmax slightly over 20. Four patients who had
a study biopsy with a HER2 IHC score of 0 but clear [68Ga]Ga-
ABY-025 tracer uptake on HER2 PET showed a complete
response on treatment with the HER2 ADC trastuzumab emtan-
sine. In line with our observation in a patient with SUVmax of 24.9
but an IHC score of 0 in a biopsied lesion (Fig. 4), the authors
pose that this may be explained by nonrepresentative sampling
(14). In a small study of 11 patients who underwent PET imaging
with [89Zr]Zr-trastuzumab, similar observations were done with
clear PET tracer avidity in 3 of 11 patients, although tumor biop-
sies showed HER2-negative status (23). It would be highly inter-
esting to know whether, with the current knowledge of HER2-low
disease, these tumors were IHC1–21 HER2-low tumors. The dis-
crepancies between [68Ga]Ga-ABY-025–avid lesions and negative
IHC results stress not only the value of image-guided biopsies, but
also of precision placement of the needle during such biopsies.
All HER2-expressing metastases in our study showed an

SUVmax higher than 6, a noteworthy finding that correlates with
the prediction of therapy response according to previous findings
(14). The cutoff SUVmax mentioned earlier needs to be further vali-
dated in a larger patient cohort and correlated not only with HER2
status in the metastatic burden but also in therapeutic responses.

The small sample size of this pilot study
limits the possibility to draw broader con-
clusions based on the data presented here.
It would have been highly interesting to
have performed more tumor biopsies,
guided by the PET images, especially
from bone metastases that are notoriously
difficult to assess HER2 status on but con-
stitute a large burden of disease for
patients with mBC. In a continued study
we plan to extend the sample size, investi-
gate the therapy-predictive role of HER2
PET for clinical benefit of HER2-targeted
therapies and study whether a PET-based
treatment selection strategy performs
equally well compared with the current
reference standard with a tumor biopsy.

CONCLUSION

The imaging of HER2-low mBC using
[68Ga]Ga-ABY-025 PET/CT has proven

to be both feasible and safe. The regions displaying tracer accumu-
lation exhibited different degrees of HER2 expression as deter-
mined by IHC. The detected variations in [68Ga]Ga-ABY-025
uptake, both within individuals and among different patients, indi-
cate that HER2 PET could serve as a valuable noninvasive tool for
evaluating the heterogeneity of the HER2-low mBC. This preci-
sion imaging tool has the potential to identify patients who may
benefit clinically from HER2-targeted drugs, as well as to enhance
the biologic understanding of HER2-low cancers. For this purpose,
prospective trials focusing on the therapy-predictive role of HER2
PET for the benefit of HER2 ADCs are warranted.
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KEY POINTS

QUESTION: Can HER2-low breast cancer be visualized with the
HER2-specific tracer [68Ga]Ga-ABY-025 for PET?

PERTINENT FINDINGS: In a pilot study of 10 patients with HER2-
low mBC, PET imaging with the Affibody tracer[68Ga]Ga-ABY-025
was feasible and safe. In all patients, [68Ga]Ga-ABY-025–avid
lesions were noted, with substantial intra- and interindividual
heterogeneity in tracer uptake.

IMPLICATIONS FOR PATIENT CARE: The observed intra- and
interindividual heterogeneity in [68Ga]Ga-ABY-025 uptake suggested
that HER2PETmight be used as a tool for the noninvasive assess-
ment of disease heterogeneity and has the potential to identify
patients inwhomHER2-targeted drugs can have a clinical benefit.
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