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Patients and methods: Patients with AR + MBC, regardless of oestrogen receptor status,
received an ['*F]-FDHT-PET at baseline and after 4—6 weeks bicalutamide treatment. Base-
line ['®F]-FDHT uptake was expressed as maximum standardised uptake value. Percentage
change in tracer uptake, corrected for background activity (SUV,.,), between baseline and
follow-up PET scan (% reduction), was assessed per-patient and lesion. Clinical benefit was
determined in accordance with Response Evaluation Criteria in Solid Tumours (RECIST)
1.1 or clinical evaluation (absence of disease progression for >24 weeks).

Results: Baseline ['*F]-FDHT-PET in 21 patients detected 341 of 515 lesions found with stan-
dard imaging and 21 new lesions. Follow-up ['*F]-FDHT-PET was evaluable in 17 patients
with 349 lesions, showing a decrease in median SUV,,, from 1.3 to 0.7 per-patient and lesion
(P < 0.001). Median % reduction per-patient was —45% and per-lesion —39%. In patients with
progressive disease (n = 11), median % reduction was —30% versus —53% for patients who
showed clinical benefit (in accordance with RECIST (r = 3) or clinical evaluation (n = 3);
P = 0.338).

Conclusion: In this feasibility study, a bicalutamide-induced reduction in ['*F]-FDHT uptake
could be detected by follow-up ['*F]-FDHT-PET in patients with AR + MBC. However, this

change could not predict bicalutamide response.

Clinical trial information: NCT02697032.

© 2020 The Authors. Published by Elsevier Ltd. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Hormone receptors play a vital role in the development
of several malignancies [1]. Although oestrogen receptor
(ER) expression is routinely determined in breast cancer
(BC), this is not the case for androgen receptor (AR)
expression [3]. The AR is expressed in 60—85% of all
BCs, with a high prevalence among ER + tumours
(85—95%), and lower rates in triple-negative BC
(10—40%) [2—11]. The AR may be a possible target for
therapeutic strategies in BC patients. Studies with AR-
targeting drugs, such as bicalutamide, enzalutamide,
abiraterone acetate, and orteronel have been conducted
in patients with metastatic BC (MBC), including triple-
negative [12—14] and ER + tumours [15—19].

Patients with ER —/AR + tumours show a modest
clinical benefit rate from AR-targeting drugs [12—14].
Controversies in (pre)clinical studies exist regarding the
effectiveness of this strategy in ER +(/AR +) tumours
[15—20]. Therefore, the degree of AR blockade will
possibly lead to more insight into the prediction of
treatment response between the patient subgroups.
Monitoring AR expression during treatment can be
performed by serial biopsies; however a (metastasis)
biopsy is not always feasible and not necessarily repre-
sentative for the AR status throughout the body, owing
to heterogeneity. Another approach to obtain (serial)
assessment of whole-body AR expression is the imaging
technique positron emission tomography (PET) with the
tracer 16p-['*F]-fluoro-5a-dihydrotestosterone  (['3F]-
FDHT). In previous work, we have shown that AR
expression in a metastasis biopsy of BC patients corre-
lates with tracer uptake on the 16B-[(['*F]-FDHT-PET)
scan [21]. Studies in patients with prostate cancer

showed that ['*F]-FDHT uptake reduction during AR-
targeting therapy reflects AR occupancy and might be
predictive for treatment response [22—25]. This makes
the follow-up of patients using ['*F]-FDHT-PET during
AR-targeting treatment a potentially interesting tool for
BC patients. In addition, the AR/ER ratio and hormone
levels may influence treatment response in patients with
BC [26,27].

Therefore, in this study, we assessed the feasibility of
['®F]-FDHT-PET to detect changes in ['*F]-FDHT up-
take during treatment with the AR antagonist bicalu-
tamide in patients with AR + MBC. In addition, we
evaluated whether a reduction in ['*F]-FDHT uptake,
and other exploratory markers including AR/ER ratio,
were related to bicalutamide response.

2. Methods
2.1. Study design and patients

This prospective, single-center study (NCT02697032)
was conducted at the University Medical Center Gro-
ningen, the Netherlands. The institutional review board
approved the protocol, and patients provided written
informed consent. Postmenopausal patients with AR +,
human epidermal growth factor receptor 2—negative
MBC were eligible, independent of their ER status.
Additional inclusion criteria were measurable disease in
accordance with the Response Evaluation Criteria in
Solid Tumours (RECIST vl.1) or evaluable disease [28],
performance status <2, and adequate organ function.
Exclusion criteria included symptomatic brain metasta-
ses, or a cardiovascular history <6 months before
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screening. In addition, concomitant use of CYP3A4
inhibitors was not allowed.

2.2. Study procedures

Contrast-enhanced computed tomography (CT) of the
thorax/abdomen and conventional bone scintigraphy
(with single-photon emission CT if necessary) were
performed for baseline staging. At baseline, an ['*F]-
FDHT-PET scan, twelve-lead electrocardiogram, and
peripheral blood to measure testosterone and dihy-
drotestosterone levels were obtained. Wherever feasible,
a metastasis biopsy was obtained, except for patients of
which a biopsy was taken in the past 6 months. All
patients received oral bicalutamide 150 mg alone once
daily, until progression or toxicity. The safety assess-
ments are described in the Supplemental. A follow-up
['®F]-FDHT-PET scan was performed after 4—6 weeks
(day 28—42 + 3) of bicalutamide treatment based on the
steady-state concentration [29] and previous prostate
cancer studies [22,24]. Response evaluation was per-
formed after 6 weeks and every 3 months thereafter for
measurable disease in accordance with RECIST 1.1 or
clinical/imaging assessment for non-measurable disease
according to physician’s opinion. Clinical benefit as best
response was defined as stable disease, partial or com-
plete response (in patients with measurable disease in
accordance with RECIST 1.1) or absence of disease
progression for >24 weeks (in patients with non-
measurable disease in accordance with clinical
evaluation).

2.3. Pathology assessments

Immunohistochemistry for AR was performed on stored
paraffin-embedded tumour samples on primary tumour
or metastasis biopsy and was stained for ER
(ER + if > 1% of the tumour cells stained positive,
according to guidelines [30]) and AR (AR + if >10% of
the tumour cells stained positive, in line with a previous
study [21]).

2.4. ["®F]-FDHT-PET

["®F]-FDHT was produced as previously described [31].
Patients were not required to fast. A whole-body (head
to mid-thigh) ['®*F]-FDHT-PET scan was performed
60 min after a fixed dose of ~200 MBq ['*F]-FDHT was
injected intravenously. Patients were scanned using a
Siemens Biograph 40 or 64-slice mCT with 2-mm
reconstructed spatial resolution and emission acquisi-
tion time of 3 min per bed position in accordance with
the European Association of Nuclear Medicine
(EANM) guidelines for '*F imaging [32]. All quantifi-
cations were performed on EANM Research Limited
reconstructed images. Low-dose CT was acquired for
attenuation and scatter correction.

2.5. Imaging analysis

Metastatic lesions were identified on CT and bone
scintigraphy. Lesions only present on CT, were consid-
ered metastases if they had a minimum diameter of
10 mm. An experienced nuclear medicine physician
(A.G.) visually identified ['"*F]-FDHT-PET lesions with
tracer uptake above the background signal, which could
not be attributed to physiological uptake or an artifact.
Liver lesions were excluded due to high physiological
['®*F]-FDHT uptake. We used syngo.via VB20 imaging
software for quantifying tracer uptake. Guided by CT
and/or bone scintigraphy (including lesions not visible
on ['®F]-FDHT-PET), a volume of interest was drawn
around each metastatic lesion to determine tracer up-
take (C.V., J.B.). Baseline ['*F]-FDHT uptake was
expressed as the maximum standardised uptake value
(SUVhax), including body weight correction. For per-
patient analysis, we used the median SUV,_,, and
SUV hax corrected for physiological background activity
(SUV,,,) of all lesions within one patient. The following
calculation was applied in case of background correc-
tion: SUV,,, = tumour SUV ., — background SUV,, .«
of the unaffected contralateral site of the organ, or the
surrounding bone structure of the same origin. The
percentage change in ['F]-FDHT uptake between
baseline and follow-up PET scan was expressed as the
percentage difference in SUV.,. (% reduction), per-
patient and per-lesion, using the following calculation:
% reduction = {(SUVcoro — SUVi011)/SUVeor1} ¥100%.

2.6. Outcomes

The primary outcome measure was the difference in
['®F]-FDHT uptake between baseline and follow-up
["®F]-FDHT-PET scan, per-patient and per-lesion. Sec-
ondary end-points were the association between changes
in ["®F]-FDHT uptake and bicalutamide response, the
difference in ['*F]-FDHT uptake change between BC
subgroups, the correlation between baseline ['*F]-
FDHT uptake and biopsy-based AR expression
(Supplemental), and the relation of plasma levels of
testosterone or dihydrotestosterone with ['F]-FDHT
uptake (Supplemental).

2.7. Statistical analysis

['®F]-FDHT uptake reduction was evaluated as a
continuous variable per subgroup, and median values
(min — max) are presented. Statistical analyses of the
differences in tracer uptake between baseline and follow-
up ["*F]-FDHT-PET were performed using a non-
parametric Wilcoxon signed-rank test. Based on an
earlier prostate cancer study [22], to show a minimum
decrease of 20% in ['*F]-FDHT uptake after 4—6 weeks
compared with baseline uptake and a maximum
decrease of 50% (delta 30%), with an o of 0.05 and a
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power of 80%, 17 evaluable patients were needed. The
Mann-Whitney U test was used to evaluate differences
between patients having benefit from bicalutamide
versus progressive patients, or between ER + versus ER
— tumours. Progression-free survival (PFS) was defined
as interval from start of therapy to disease progression
or death. A p-value <0.05 was considered statistically
significant. Statistical analysis was performed in SPSS
software, version 23.

3. Results
3.1. Patients

Twenty-one patients with AR + MBC were included
(refer Figure 1). Detailed patient characteristics are
provided in Table 1. The last patient discontinued
treatment in November 2019. Reasons for treatment
discontinuation were progressive disease (n = 20) and
adverse events (n = 1).

3.2. Pathology assessments

Metastasis biopsies were available from 15 patients (10
obtained at baseline, and 5 previously). Primary tumour
was used in the remaining 6 patients. Median percentage
of AR expression in these 21 samples was 100% (range:
50%—100%).

3.3. Treatment response

Median PFS was 8 weeks (range: 2—42). In total, 6 of 21
patients (29%) showed clinical benefit, including 5 of 15
(33%) ER + patients and 1 of 6 (17%) ER — patients (3
stable disease in accordance with RECIST, and 3 in
accordance with clinical evaluation; refer Table 1).

3.4. Baseline ['"*F]-FDHT-PET

At baseline, 545 metastatic lesions in 21 patients were
visible on CT scan, bone scintigraphy or ['*F]-FDHT-
PET scan (refer Table 1 for metastases location).
Finally, 536 evaluable lesions were included for baseline
['"®F]-FDHT-PET analysis (refer Figure 1). Baseline
['8F]-FDHT-PET detected 341 of 515 lesions found with
standard imaging and 21 new lesions. Consequently, 174
lesions were not visible on ['*F]-FDHT-PET but found
with standard imaging and were also included in the
analysis. The number of lesions per patient varied from
2 to 78. Baseline ['*F]-FDHT uptake varied widely be-
tween patients (median SUV . 2.6; range: 1.6—5.6) and
lesions (3.1; 0.6—20.2). Baseline ['*F]-FDHT uptake of
patients with progressive disease (» = 15; median
SUVhax 3.2 [1.6—4.6]) was similar to patients having
clinical benefit (n = 6; 2.2 [2.0-5.6]; P = 0.664).
Baseline ['*F]-FDHT uptake heterogeneity was also
observed within patients with up to 7-fold difference in

tracer uptake between tumour lesions within one pa-
tient. However, this type of heterogeneity was not
associated with bicalutamide response (progressive dis-
ease 4-fold difference [range: 1—7] vs. clinical benefit 3-
fold [range: 2—7]; P = 0.850). Figure 2 shows the dif-
ferences in ['*F]-FDHT uptake between and within
patients.

3.5. Follow-up ['"*F]-FDHT-PET

Four patients did not receive the follow-up ['*F]-FDHT-
PET scan due to early progression. Therefore, scans
from 17 patients (of which 13 ER + and 4 ER —) with a
total of 349 Ilesions were available for analysis
(Figure 1). The follow-up ['*F]-FDHT-PET scan

25 Patients MBC eligible
March 2016 — May 2019

Excluded (n=4 patients)

- Screenfailures (n=2)

- Baseline ['®F]-FDHT-PET, without
receiving bicalutamide (n=1)

- Follow-up ['®F]-FDHT-PET was
performed after discontinuation of
bicalutamide, and metastatic biopsy
showed HER2+ disease, therefore
another therapy started and
response evaluation was not
possible (n=1)

21 Patients included

545 lesions visible at baseline on CT or
bone scintigraphy or ['8F]-FDHT-PET

Excluded (n=9 lesions)

- Overlapping other organs (n=5)

- Outside ['8F]-FDHT-PET field (n=3)
- ['8F]-FDHT-PET reconstruction not

possible, due to movements of the head
(n=1)

21 Patients (n=536 lesions),
For baseline ['®F]-FDHT-PET analysis”

Excluded (n=4 patients with 187 lesions)

- No follow-up ['8F]-FDHT-PET, due to
progressive disease

17 Patients (n=349 lesions),
For follow-up ['®F]-FDHT-PET analysis

Fig. 1. CONSORT diagram. * Some remarks regarding imaging:
in one patient with bone and cutaneous metastases no baseline
diagnostic CT scan was performed, and lesions were based on
bone scintigraphy; in a second patient, no baseline bone scintig-
raphy was performed, and lesions were based on diagnostic CT
scan; in another patient, bone scintigraphy was performed after
starting bicalutamide. If a CT scan was not possible due to allergic
reactions to the contrast agent, a magnetic resonance imaging
(MRI) or CT scan without contrast was performed. CT, computed
tomography.
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Table 1
Baseline patient characteristics.”

Characteristic Total cohort (n = 21)
Age, years 65 £ 11
Type:
Lobular 6 (29)
Ductal 15 (71)
Hormone receptor status primary tumour®:
ER +/AR + 14 (67)
ER —/AR + 5(24)
ER unknown 2 (10)
Metastatic tumour characteristics®:
ER +/AR + 10 (48)
ER —/AR + 5(24)
ER/AR unknown 6 (29)
AR expression”:
>50% 20 (95)
10—50% 1(5)
ER expression®:
>50% 12 (57)
1-50% 2 (10)
<1% 6 (29)
Unknown 1(5
Prior systemic treatment in metastatic setting: 18 (86)
ER + 14/15 (93)
Chemotherapy 9/15 (60)
Endocrine therapy + palbociclib or 14/15 (93)
everolimus
ER — 4/6 (67)
Chemotherapy 3/6 (50)
Endocrine therapy* 2/6 (33)
Immunotherapy in the context of 1/6 (17)

research
Number of prior lines of systemic therapy for 3 [0—8]
advanced BC:

ER + 3 [0-5]
ER — 1 [0—8]
Measurable disease:
Yes 10 (48)
Showed stable disease as best response  3/10 (30)
Progressed at first CT 7/10 (70)

No 11 (52)
Clinical benefit at 24 weeks 3/11 (27)
Clinically progressive disease at 24 weeks 8/11 (73)
Site of tumour lesion: n = 545 lesions

Bone 503 (92)
Lymph node 18 (3)
Cutaneous 10 (2)
Lung 6 (1)
Primary breast tumour 8 (1)

Interval between start therapy and follow-up 4 weeks [day 24—76]
['F-FDHT-PET®:

CT, computed tomography; [‘*F]-FDHT-PET, 16p-['8F]-fluoro-5a-
dihydrotestosterone positron emission tomography; AR, androgen
receptor; ER, oestrogen receptor.

% Values are presented as mean =+ standard deviation (SD), median
(range: min-max) or the percentage of the total is provided between
brackets.

® Based on histopathological examination.

¢ Based on primary tumour or metastasis biopsy samples.

4 Primary tumour ER +, and the most recent metastasis biopsy
showed ER — disease.

° In three cases, the follow-up ['*F]-FDHT-PET was outside the
intended scan interval, ranging from —4 to 434 days: one early ex-
amination and two delayed evaluations (due to surgery, technical or
logistic reasons).

showed a median reduction in SUV,,, ranging from 1.3
to 0.7 per-patient (Figure 3) and from 1.3 to 0.7 per-
lesion (P < 0.001). Median % reduction per-patient
was —45% (range: —72% to —7%) and per-lesion
—39% (—95% to +100%). Examples of a baseline and
follow-up ['®F]-FDHT-PET scan are depicted in
Figure 4. In patients with progressive disease (n = 11)
median % reduction was —30% (—72% to —7%) versus
—53% (—62% to —16%) for patients who showed clinical
benefit (n = 6, P = 0.338). When the ER status of the
patient was taken into consideration, there was a trend
towards a statistically significant difference in
ER + patients between bicalutamide response (pro-
gressive disease [n = 8] median % reduction: —27%
[—53% to —7%)] vs. clinical benefit [n = 5]: —56% [—62%
to —16%; P = 0.059; refer Figure 3]). The sample size
for ER — patients (n = 4) was too small for statistical
testing. In ER — patients with progressive disease
(n = 3), median % reduction was —69% (—72% to
—25%) versus —33% for 1 patient who showed clinical
benefit (Figure 3). For RECIST evaluable patients,
median % reduction was —24% (—53% to —7%) in pa-
tients with progressive disease (n = 7) versus —56%
(—60% to —33%) for patients who showed stable disease
(n = 3, P = 0.067). Owing to the highly limited number
of measurable lesions (11 of 349), response evaluation
per lesion was not performed.

When the ER status of the patient was taken into
consideration, we found a median % reduction of —24%
(-95% to +100%) for lesions (m = 268) of
ER + patients versus —69% (—94% to +59%) for lesions
(n = 81) of ER — patients (P < 0.001; Figure 5).

4. Discussion

In this study, we assessed the feasibility of ['3F]-
FDHT-PET to detect changes in ['F]-FDHT uptake
during Dbicalutamide treatment in patients with
AR + MBC and correlated these changes with treat-
ment response.

This is the first exploratory study with patients with
BC showing a decline in ['*F]-FDHT uptake during
bicalutamide treatment, which was most pronounced in
ER —/AR + patients. This imaging approach may
potentially support optimal patient identification for
AR-targeting in BC subgroups. As the AR is increas-
ingly used as target of interest in both ER —/AR + and
ER +/AR + BC, ['®F]-FDHT-PET could clearly be of
relevance, for example, in future dose-finding trials.

To date, follow-up ['*F]-FDHT-PET during treat-
ment has been used only in prostate cancer studies. In 12
patients with metastatic prostate cancer, who underwent
a follow-up ['*F]-FDHT-PET after receiving flutamide
for 1 day, a decline of SUV .« was shown ranging from
—9% to —70% [23]. These results are comparable with
our findings, but a direct comparison between the trials
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Fig. 2. Baseline ['®F]-FDHT uptake of all metastases (n = 536), expressed as the maximum standardised uptake value (SUV ), in 15
patients with ER + BC and 6 patients with ER — BC. BC, breast cancer; ER, oestrogen receptor.

is difficult because different methods for quantification
of ['®F]-FDHT uptake and background correction are
used. In our opinion, serial imaging provides the clearest
assessment of tumour tracer uptake (change) in indi-
vidual patients if background corrected values are used
[33]. The fact that we did not observe complete AR
blockade may have had several reasons. Low binding
affinity of bicalutamide compared with second-genera-
tion AR blockers, such as enzalutamide, may be of in-
fluence [34]. A relatively large ['*F]-FDHT uptake
reduction, ranging from —20% to —100%, was previ-
ously shown after 4 weeks of enzalutamide in 22 patients
with metastatic prostate cancer [22]. In addition, a
higher bicalutamide dosage, for instance, with >200 mg
daily as tested in prostate cancer trials, would likely
have led to a larger reduction in tracer uptake [35—37].
However, a nonlinear relationship between doses of

>200 mg and plasma level of bicalutamide was seen, and
therefore clinical benefit is not expected at higher doses
[35].

In our small study, no clear association was observed
between changes in ['*F]-FDHT uptake and bicaluta-
mide response per-patient. Nonetheless, patients with
clinical benefit showed a non-significant trend toward
larger reduction in tracer uptake compared with patients
with progressive disease. The response measurement in
this study may have affected the findings. Clinical
benefit, but not ['*F]-FDG-PET, was included for
response evaluation in addition to RECIST measure-
ment on CT. ['*F]-FDG-PET is not included in RECIST
due to insufficient clinical validation data [38], and the
optimal response evaluation of bone metastases in BC
remains a matter of debate. Clinical benefit is clearly a
weaker end-point than RECIST. If we had assessed



J. Boers et al. | European Journal of Cancer 144 (2021) 151—161 157

87 Patients with ER+ BC

[18F]-FDHT uptake (SUVcor)
w

Patients with ER- BC

S

with clinical benefit

without clinical benefit

with clinical benefit without clinical benefit

Fig. 3. Only those patients who were evaluable on follow-up ['*F]-FDHT-PET were reported. Individual changes in ['*F]-FDHT uptake
after 4—6 weeks treatment with bicalutamide in patients with ER + disease (n = 13) and ER — disease (n = 4) are shown. The squares
represent the background-corrected tumour [**F]-FDHT uptake (SUV,,,) at baseline, and the diamonds the tracer uptake (SUV,,,) during
treatment. Patients are grouped based on their treatment response, in blue patients who had clinical benefit, and in red patients without
clinical benefit. ['*F]-FDHT-PET, 16B-['*F]-fluoro-5a-dihydrotestosterone positron emission tomography; ER, oestrogen receptor.

bicalutamide response only in RECIST evaluable pa-
tients (n = 10), the association almost reached statistical
significance. However, this target group was very small
to draw firm conclusions, and only stable disease was
observed as best response. This could possibly explain
why SUV changes were not significantly related to
treatment response. Our results are comparable with the
study by Scher er al. [22], showing that ['*F]-FDHT
reduction was not related to early metabolic response to
enzalutamide, as measured by ['*F]-FDG-PET. It is also
likely that other factors besides receptor occupation by
AR blockers are involved in therapy response, for
example heterogeneity in receptor status. Although a
remarkable heterogeneity of ['*F]-FDHT uptake at
baseline within patients was seen, heterogeneity did not
predict bicalutamide response.

BC subtype is considered to affect response to AR
targeting. Preclinical data have shown that the AR
inhibits the growth in ER + tumours but stimulates
the growth of ER — tumours [39]. This is supported by
preclinical data showing that bicalutamide inhibits
proliferation of ER — BC cells [40]. In addition in the

present study, the largest reduction in [‘*F]-FDHT
uptake after bicalutamide treatment was seen in ER —
metastases. However, we did see a larger proportion of
patients with ER + disease deriving clinical benefit
from bicalutamide than patients with ER — disease.
These apparently conflicting findings are also shown in
other (pre)clinical studies [I5—20]. This could be
related to the degree of AR blockade and balance
between ER and AR expression, which warrants
further assessment in future studies. Interestingly, in
ER + BC AR agonists rather than antagonists may be
more effective [41]. Historic studies using androgen in
ER + MBC, were ended prematurely due to the severe
side effects of virilisation [42]. But selective AR mod-
ulators, such as RADI140 and enobosarm, show
acceptable toxicity profiles in ongoing trials in patients
with ER +/AR + MBC [43,44]. Therefore, the AR
remains a target of clear interest in both ER + and ER
— BC.

Our study has limitations. First, given the low num-
ber of measurable lesions in this population, measure-
ment of treatment response in individual lesions was not
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Fig. 4. Example of the baseline (left image) and follow-up ['*F]-FDHT-PET scan (right image) in a patient with ER — disease. High AR
expression in the tumour lesions (hilar and subcarinal lymph nodes, as well as multiple skeletal lesions including vertebrae, ribs, pelvic
bones) are visible and decreased during treatment. The tracer uptake as noticed at baseline was no longer visible at the follow-up ['*F]-
FDHT-PET scan. Despite the large decrease in tracer uptake, this patient did not show clinical benefit. ['*F]-FDHT-PET, 16B-['*F]-
fluoro-5a-dihydrotestosterone positron emission tomography; ER, oestrogen receptor; AR, androgen receptor.

possible. Secondly, in this feasibility setting, the number
of patients evaluable for primary end-point was limited.
Power calculations were based on detecting a minimum
decrease of 20% in ['*F]-FDHT uptake, but with present
insights about repeatability of ['*F]-FDHT-PET, a
decrease of 30% should be considered in further studies
[33,45]. Third, as outlined previously, the inclusion of
both patients with ER — and ER + BC adds complexity
to the interpretation. Finally, two patients had a delayed
['"®F]-FDHT-PET evaluation during treatment. We did
include these patients in the follow-up analysis because a
steady-state of AR blockade is reached after 4—6 weeks
with bicalutamide treatment, and these patients were
still on treatment during the follow-up analysis.

Therefore, we did not expect this delay to have affected
the ['®F]-FDHT uptake change from baseline. The
strengths of this study include the follow-up ['*F]-
FDHT-PET imaging related to response, all-lesion
analysis, and AR expression in relation to pathology
confirmation.

Concluding, in this exploratory study, bicalutamide-
induced changes in AR availability in patients with
AR + MBC could be detected by ['*F]-FDHT-PET. In
this small study, however, the change in ['*F]-FDHT
uptake was not significantly related to the response to
bicalutamide treatment.
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Fig. 5. Baseline (yellow) and follow-up (green) background-
corrected tumour ['*F]-FDHT uptake (SUV,,,) for all individ-
ual lesions (n = 349) of patients with ER + and ER — BC.
Patients are grouped based on their ER status. In 81 lesions of 10
patients, increased ['*F]-FDHT uptake was observed during
treatment. BC, breast cancer; ER, oestrogen receptor; [‘*F]-
FDHT-PET, 16B-['*F]-fluoro-5a-dihydrotestosterone positron
emission tomography.
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