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The aim of this study was to analyze the absorbed dose of 177Lu-PSMA
in osseous versus lymphatic metastases in patients with metastatic
castration-resistant prostate cancer across therapy cycles and to
relate those data to therapeutic success. In addition, pretherapeutic
prostate-specific membrane antigen (PSMA) PET/CT was evaluated
for its ability to predict response behavior. Methods: The study
comprised 30 patients with metastatic castration-resistant prostate
cancer, each receiving at least 3 cycles of 177Lu-PSMA therapy.
Prostate-specific antigen (PSA) values between baseline and 6 wk
after the third therapy cycle were used to classify the patients as
responders (PSA decline $ 50%) or nonresponders (unchanged
or increasing PSA level). Quantitative SPECT/CT images were
acquired 24, 48, and 168 h after application of 177Lu-PSMA. The
absorbed dose for tumor lesions was calculated with dosimetry
software. From the pretherapeutic PET/CT scan, the tumor-to-
kidney uptake ratio was determined for different SUVs. Results:
Regardless of patient response, the kidneys received a mean dose
of 0.556 0.20Gy/GBq per cycle. In the first therapy cycle, the
lymph node lesions received a mean dose of 3.7361.65Gy/GBq in
responders and 1.8661.25Gy/GBq in nonresponders (P, 0.01). For
bone lesions, the respective mean doses were 3.4762.00Gy/GBq
and 1.4860.95Gy/GBq (P, 0.01). When successive therapy cycles
were compared, the mean dose was found to have been reduced
from the first to the second cycle by 27% for lymph nodes and
by 33% for bone lesions. A significant difference (P , 0.01) in the
ratio of lymph node and bone lesion uptake to kidney uptake
between responders and nonresponders could be deduced from
the pretherapeutic PET/CT scan. Conclusion: Significantly higher
doses were achieved for lymph node and bone lesions in responders.
The highest absorbed dose, for both lymphatic and osseous lesions,
was achieved in the first cycle, decreasing in the second therapy
cycle thereafter despite unchanged therapy activities. It may be pos-
sible to estimate the response to therapy from the ratio of tumor
uptake to kidney uptake obtained from the pretherapeutic PSMA
PET/CT scans.
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Peptide radioligand therapy with prostate-specific membrane
antigen (PSMA) ligands is now accepted for the treatment of
metastases of advanced, castration-resistant prostate cancer for
which both hormonal therapy and chemotherapy are no longer
effective (1,2). To date, the treatment has been found to deliver
good results with low side effects. Various clinical studies have
shown that tumor growth can be slowed or tumor size greatly
reduced with the help of radioligand therapy (3–9). The therapy is
able to reduce the tumor load, thus lowering the prostate-specific
antigen (PSA) level, and also to reduce pain, thereby significantly
improving the patient’s quality of life. However, experience has
shown that although some patients respond well to 177Lu-PSMA
therapy, others respond poorly. The key may lie in individual dif-
ferences in the degree to which the tracer accumulates in tumor
lesions and hence differences in the absorbed tumor dose. A possi-
ble correlation between tumor dose and therapy outcome has
already been explored in several papers (10–12). However, differ-
ent methodologic approaches were taken. For example, some stud-
ies distinguished between responders and nonresponders but not
between the different types of metastatic lesions, that is, lymph
node or osseous involvement. In other studies, a distinction was
made between lymph node and osseous metastases, but the patient
group was not divided into responders and nonresponders. The
aim of this work was to combine both approaches. The patients
were divided into responders and nonresponders according to their
response to therapy, as reflected in PSA decline, and at the same
time differences between lymph node and bone lesions were eval-
uated. The correlation of tumor dose and therapy outcome is of
course important, but even more valuable would be to predict the
likelihood of response before radioligand therapy by means of a
marker. This study investigated whether pretherapeutic PSMA
PET/CT imaging could be used to predict therapy response (and
hence the course of therapy).

MATERIALS AND METHODS

Study Population
Between March 2020 and February 2022, 30 patients with meta-

static castration-resistant prostate cancer were enrolled in our study
and underwent at least 3 cycles of 177Lu-PSMA therapy (177Lu-
PSMA-I&T).

All patients had undergone radical prostatectomy before 177Lu-PSMA
therapy. Patients with a good treatment response received up to 6 cycles.
Sufficient PSMA avidity for therapy was defined on 18F-PSMA-7 or
68Ga-PSMA PET/CT before the therapy. To minimize renal toxicity due
to impaired renal function or excretory problems, 99mTc-mercaptoacetyl-
triglycine scintigraphy was performed before every therapy cycle.

Received Sep. 23, 2022; revision accepted Jul. 25, 2023.
For correspondence or reprints, contact Melanie Hohberg (melanie.

hohberg@uk-koeln.de).
Published online Aug. 31, 2023.
COPYRIGHT� 2023 by the Society of Nuclear Medicine andMolecular Imaging.

1758 THE JOURNAL OF NUCLEAR MEDICINE � Vol. 64 � No. 11 � November 2023

https://doi.org/10.2967/jnumed.122.264953
mailto:melanie.hohberg@uk-koeln.de
mailto:melanie.hohberg@uk-koeln.de


This study was conducted in accordance with the requirements of
the Institutional Review Board. All patients gave written informed
consent to receive PSMA PET/CT and radioligand therapy and imag-
ing and to have their data included in a retrospective analysis. All pro-
cedures were performed in compliance with the regulations of the
responsible local authorities (District Administration of Cologne,
Germany).

Radiotracer
Pretherapeutic Imaging. Pretherapeutic PET imaging was performed

using 18F-PSMA-7 (18F-JK-PSMA-7) or 68Ga-PSMA (68Ga-PSMA-
HBED-CC). The preparations of both tracers have been described previ-
ously (13,14). 18F-PSMA-7 or 68Ga-PSMA was administered to patients on
a weight-adjusted basis of 5.0 MBq/kg and 2.5 MBq/kg, respectively.
Therapy. High-purity lutetium chloride (177LuCl3) was obtained

from ITG, and PSMA-I&T was purchased from ABX. 177Lu-PSMA-
I&T was synthesized and labeled according to a previously published
protocol (15). Patients received a mean activity of 7,209 6 379 MBq
of 177Lu-PSMA-I&T for each therapy cycle.

Acquisition and Image Reconstruction
All PET/CT scans were obtained on a Biograph mCT device (mCT

128 Flow Edge; Siemens). Imaging started with a low-dose none-
nhanced CT scan (120 kV, tube current modulation, pitch of 1.2, slice
thickness of 5.0 mm) for attenuation correction followed by a whole-
body PET scan from the base of the skull to the mid thigh. Reconstruc-
tion was conducted with an ordered-subset expectation maximization
algorithm with 4 iterations and 12 subsets and gaussian-filtered to a
transaxial resolution of 5 mm in full width at half maximum.

Quantitative SPECT/CT images (xSPECT; Siemens) were acquired
at 24, 48, and 168 h after application of 177Lu-PSMA-I&T on a Sym-
bia Intevo Bold system (Siemens). The same time points were chosen
for each therapy cycle. If no lesions in the head region were of interest
for dosimetry, images of the thorax and abdomen were acquired at 2
bed positions. For attenuation correction, a low-dose CT scan (110
kV, 30 mAs, pitch of 1.5, slice thickness of 3.0 mm) was acquired
alongside each SPECT scan. The SPECT images were reconstructed
with an ordered-subset conjugate gradient maximization algorithm.
For quantitative imaging, the device was regularly calibrated for 177Lu
according to the manufacturer’s protocol.

Image Evaluation
Radiation dosimetry was performed using dosimetry software

(MIM SurePlan MRT; MIM Software). Lesions were contoured on
the first SPECT scan of each cycle using a gradient-based segmenta-
tion algorithm (PET Edge1; MIM Software). Once the user clicks
anywhere within the region of interest, the algorithm begins to move
outward, like a balloon slowly expanding. As the balloon expands, the
algorithm is checking the gradient of the proposed contour until it
reaches the optimal condition. The accuracy of the PET Edge1 tool
has already been verified for PET imaging in other studies (16,17). A
maximum of 5 lymph node lesions or 5 bone lesions per patient that
were visually suggestive of prostate cancer metastases were counted
and analyzed. Lesions with a volume smaller than 10 cm3 were not
considered. In addition to the lesions, the kidneys were automatically
segmented on the first CT image, using an artificial intelligence algo-
rithm (Contour Prot�eg�e AI; MIM Software). Lesions and the kidneys
were resegmented for each therapy cycle in the same way. All SPECT
and CT datasets were automatically coregistered by multiple local
rigid registrations for each region of interest. The spatially aligned
images are then used to calculate time–activity curves and the
absorbed doses. The MIM Software provides a voxel-by-voxel curve
fitting and integration. Curves are fitted by minimizing the squared
differences between the curve from the selected function and the

observed data points. The curve-fitting options are trapezoid plus
exponential, monoexponential, biexponential, biexponential (fixed sec-
ond l), biexponential (forced zero at uptake time 0), and automatically
determined, which finds the best fitting model from the monoexponen-
tial and biexponential options. The metric used to evaluate each equa-
tion is the Akaike information criterion, which evaluates the loss of
information when a model is used to approximate the true distribution.
The lowest Akaike information criterion value corresponds to the low-
est information loss, and the model with the lowest Akaike informa-
tion criterion is chosen on a voxel-by-voxel basis. The automatically
determined curve fitting was selected in each case. The calculation of
absorbed dose is based on the voxel S-value convolution method
according to MIRD pamphlet 17. The voxel S-value convolution ker-
nel was derived from Monte Carlo simulations with MCNP 6.2.2. The
voxel S-value convolution kernels are simulated assuming the density
of water for the MIRD 17 kernels. Therefore, a correction is necessary
for tissues with heterogeneous densities. The absorbed dose map was
corrected for physical density by applying a physical density map
derived from the CT scan, with Hounsfield units being mapped to
physical density values using a bilinear fit curve. The Hounsfield units
are derived by scanning a CT density phantom using the same CT pro-
tocol as will be used for the SPECT/CT image acquisition. The result-
ing dose maps are divided by the physical density map, providing a
density-corrected absorbed dose calculation.

Time–activity curve and dose volume histograms were calculated
for all segmented structures on a voxel-based level. The same lesions
and the kidneys were segmented on the corresponding pretherapeutic
PET/CT scans. From these segmented structures, the mean ratio of
lesion uptake to kidney uptake was calculated for SUVmax, SUVpeak,
SUVmean, and SUVmedian.

An in-house workflow was created to calculate the total tumor bur-
den (TTB) and the distribution to lymph nodes and bone lesions for
each patient. In this workflow, a bone mask containing the entire bone
volume of the patient is generated on the CT scan. Using the PET
Edge1 tool, all lesions larger than 10 cm3 are segmented. The bone
mask is used to separate the bone lesions from the lymph nodes. At
the same time, all segmented standard organs are also separated from
the TTB.

For all segmented lesions, partial-volume correction was based on 2
phantom measurements with the National Electrical Manufacturers
Association–International Electrotechnical Commission PET body
phantom. During the first measurement, all 6 spheres (diameters of 10,
13, 17, 22, 28, and 37 mm) were filled with an activity concentration
of 1.35 MBq of 177Lu-PSMA per milliliter at a sphere-to-background
ratio of 10:1. In a second measurement, the same activity concentra-
tion and sphere-to-background ratio were used for a 60-mm-diameter
sphere. These measurements also served to evaluate the PET Edge1
tool for SPECT imaging. Calculation of recovery coefficients was
based on the segmented and nominal activity in each sphere (18). The
recovery curve was fitted to apply them to arbitrary volumes. Partial-
volume correction was also applied for the kidneys.

The corresponding phantom measurements were also performed on
the PET/CT scanner for 18F and 68Ga at an activity concentration of
20 kBq/mL.

Response Assessment
Biochemical response assessment was based on PSA levels accord-

ing to previously described protocols (19). Response was defined as a
PSA decline of at least 50% and nonresponse as an unchanged PSA
level or an increasing level. Baseline for the PSA value was acquired
on the day of therapy or the day before. The last PSA value considered
was 6 wk after the third therapy or on the day of the fourth therapy if
this had taken place.
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Statistical Analysis
The software package SPSS Statistics 29 (IBM) was used for statis-

tical analysis. The mean absorbed doses in lymph node and bone
lesions were compared between responders and nonresponders using a
Mann–Whitney U test. Furthermore, the ratio of lesion to kidney
uptake was compared between responders and nonresponders. Differ-
ences in absorbed dose among the 3 cycles of therapy were examined
using a Wilcoxon test matched-pair signed-rank test. The Kolmogo-
rov–Smirnov test and the Shapiro–Wilk test were used to test for
normality of the distributions. A P value of less than 0.05 was consid-
ered statistically significant. All data are expressed as the mean and
related SD.

RESULTS

The patients had an average age of 72 y (range, 56–87 y) and an
average weight of 81 kg (range, 60–169 kg). The initial PSA value
ranged from 3 to 2,480mg/L. The mean time between the prether-
apeutic PSMA PET/CT and the first radioligand therapy cycle was
34 d (range, 5–90 d). Follow-up analysis revealed no evidence of
kidney, liver, or bone marrow toxicity between any 2 cycles of
therapy in any patient. Patient characteristics are summarized in
Table 1. Detailed information on treatments before the first ther-
apy, as well the TTB and distribution among lymph nodes and
bone lesions, is presented in Supplemental Table 1 (supplemental
materials are available at http://jnm.snmjournals.org). The change
in PSA value with each cycle of therapy for each patient is listed
in Supplemental Table 2.

Partial-Volume Correction
Results and details on the partial-volume correction and evalua-

tion of the PET Edge1 tool for SPECT imaging can be found in

Supplemental Tables 3 and 4. Furthermore, the recovery coeffi-
cient curve can be found in Supplemental Figure 1.

Kidney Dosimetry
The mean absorbed kidney dose did not differ significantly

(Z 5 20.73; P 5 0.47) between responders (0.536 0.21Gy/GBq)
and nonresponders (0.566 0.20Gy/GBq), nor did it change signif-
icantly between the separate therapy cycles (Z $ 20.69; P $
0.44). All results for the individual therapy cycles are presented in
Table 2 and Supplemental Table 5.

Dosimetry for Lymph Node and Bone Lesions
In total, 77 suggestive lesions were analyzed, including 37

lymph node lesions and 40 bone lesions. The number of lesions
was evenly distributed between responders and nonresponders.
Individual tumor volumes used for analysis are summarized in
Supplemental Table 6.
In the first therapy cycle, the responders received a mean dose of

3.7361.65Gy/GBq for lymph node lesions and the nonresponders
1.8661.25Gy/GBq. For the second therapy cycle, the mean
absorbed dose for lymph nodes was reduced to 2.7361.48Gy/GBq
for responders and to 1.8161.45Gy/GBq for nonresponders. In the
third cycle, the dose dropped to 2.716 1.55Gy/GBq for responders
and to 1.7461.55Gy/GBq for nonresponders. The difference
between the first and second therapy cycles and between responders
and nonresponders was significant (P , 0.01).
A similar pattern was found for bone lesions in responders

and nonresponders. In the first cycle, a mean dose of 3.476
2.00Gy/GBq was achieved for osseous metastases in responders,
compared with a mean dose of 1.486 0.95Gy/GBq in nonrespon-
ders. In the second and third cycles, responders received mean
doses of 2.326 0.96Gy/GBq and 1.736 0.79Gy/GBq, respec-
tively, whereas nonresponders received 1.316 0.91Gy/GBq and
1.316 0.94Gy/GBq, respectively. The difference between the first
and second therapy cycles and between responders and nonrespon-
ders was significant (P , 0.01).

TABLE 1
Patient Characteristics (n 5 30)

Parameter Age (y) Weight (kg) Initial PSA (mg/L)

Activity (MBq)

First cycle Second cycle Third cycle

Mean 72.4 81.4 315 7,209 7,191 7,128

SD 7.56 15.9 466 379 537 536

Range 56–87 60–169 7–2,480 6,463–8,009 6,107–8,263 6,014–7,805

FIGURE 1. Mean dose for lymph node lesions differentiated between
responders and nonresponders over 3 therapy cycles.

TABLE 2
Results for Mean Kidney Dose Divided into Responder and

Nonresponder

Parameter

Mean dose (Gy/GBq)

First cycle Second cycle Third cycle

Responder 0.536 0.21 0.5560.22 0.5660.12

Nonresponder 0.566 0.20 0.5760.18 0.5560.12

Z 20.73 20.68 20.61

P 0.47 0.45 0.43
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Over the course of the therapy cycles, the dose for responders
decreased with each cycle, but only between the first and second
cycles was the difference statistically significant (P 5 0.001 for
lymph nodes and P5 0.003 for bone lesions). There were no signif-
icant differences in absorbed dose between the second and third
cycles for responders (P 5 0.126 for lymph nodes and P 5 0.220
for bone lesions). In nonresponders, the absorbed dose also
decreased with each cycle of therapy, but none of the declines in
dose was statistically significant (P . 0.400). Similar to the
decrease in dose, the residence time also decreased with each subse-
quent therapy cycle. Again, significant differences were observed
only between the first and second cycles (P , 0.01). Regardless of
whether one considers lymph nodes or bone lesions in responders,
the residence time halved from the first to the second therapy cycle.
This halving of the residence time was not seen in nonresponders.
However, the mean residence time in nonresponders was already
45% lower in lymph nodes and 54% lower in bone lesions in the
first therapy cycle. An overview of the results is presented in
Figures 1 and 2 and in Supplemental Tables 7–9.
In addition to the achieved dose, the TTB also changed over the

course of therapy cycles. In patients who responded to therapy, the
TTB decreased by 52.3% 6 4.7% on average. In the group of non-
responders, the TTB decreased less or even increased again over-
all. With regard to only the tumor volume of the lesions
considered for dosimetry, responders were found to have a mean
decrease of 54.5% and nonresponders a mean decrease of 30.8%.
Already-treated lesions appeared to diminish in nonresponders

while new lesions appeared. The corresponding data are given in
Supplemental Table 10.

Ratio of Tumor to Kidney Uptake in Pretherapeutic
PET/CT Scan
This evaluation was based on a total of 19 scans with 18F-

PSMA-7 PET/CT and 11 with 68Ga-PSMA PET/CT.
Kidney uptake measured as SUVmax, SUVpeak, SUVmean, and

SUVmedian was equal in responders and nonresponders. On average,
the SUVs for 68Ga were 36% higher than those for 18F, but this
applied to the kidneys and lesions alike. Detailed information on the
individual SUVs for 68Ga and 18F is shown in Supplemental Table 11.
The pretherapeutic PSMA PET/CT was acquired on average

1mo (mean, 30.66 10.4 d) before the first therapy cycle. There was
a significant difference (P , 0.01) in the ratio of tumor-to-kidney
uptake between responders and nonresponders. This difference
applied to both lymph node and bone lesions. Uptake in lesions was
about a factor of 2 higher than kidney uptake in responders (P ,

0.01). The ratio of tumor uptake to kidney uptake correlated with
the mean dose between responders and nonresponders. The mean
dose was also 2 times higher for responders than for nonresponders.
Again, this applied to lymph node and bone lesions in the same
way. For the tumor-to-kidney uptake ratio, similar values were
obtained, regardless of whether SUVpeak, SUVmax, SUVmean, or
SUVmedian was used for the calculations. All results are summarized
in Tables 3 and 4. Figures 3 and 4 show results from a responder
and a nonresponder, respectively, including the tumor-to-kidney
uptake ratio and the decrease or increase in TTB.

DISCUSSION

Three main findings emerged from the study: responders to
177Lu-PSMA therapy achieved higher absorbed doses than nonre-
sponders, absorbed doses decreased over the 3 therapy cycles, and
tumor-to-kidney uptake ratio may serve as a parameter to identify
potential responders on a pretherapeutic PSMA PET/CT scan.
The mean kidney dose did not differ significantly between respon-

ders and nonresponders, a total kidney dose of 0.5560.20Gy/GBq
being measured in both groups. The calculated mean dose for the kid-
neys was comparable to previously published data (10,20–22). A
threshold dose for the human kidneys (20Gy) would thus be
exceeded only after more than 6 therapy cycles (23). Partial-volume
correction for the kidneys was based on the largest sphere, which
does not correspond to the anatomic shape of the kidneys. This repre-
sents a limitation of the kidney dose thus determined.

FIGURE 2. Mean dose for bone lesions differentiated between respon-
ders and nonresponders over 3 therapy cycles.

TABLE 3
Mean Dose for Lymph Node Lesions and Corresponding Lesion-to-Kidney Ratio

Parameter Mean dose, first cycle (Gy/GBq)

Lesion-to-kidney ratio

SUVpeak SUVmean SUVmedian SUVmax

Responder 3.7361.65 1.596 0.73 1.5760.58 1.4460.57 1.5860.71

Nonresponder 1.8661.25 0.746 0.47 0.8560.43 0.7860.39 0.8060.58

Ratio* 2.00 2.14 1.85 1.83 1.97

Z 22.71 24.75 24.20 24.75 24.75

P ,0.01 ,0.01 ,0.01 ,0.01 ,0.01

*Responder to nonresponder.
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Other studies reported similar mean tumor doses (12) and higher
tumor doses (11) for 177Lu-PSMA-617. A direct comparison of our
findings with those obtained in previous studies is not feasible
because of the differing procedures and software products used. Fur-
thermore, the composition of the study groups varied: some authors
distinguished responders from nonresponders (10,11), others charac-
terized only lymph node or bone lesions (12), and in one study only
the course of the mean dose over several cycles was analyzed (24).

Our results for lymph node and bone lesions contrast with previ-
ous findings (12) in which no difference in absorbed doses was
evident between the first and second therapy cycles. However, the
focus there was on very small lesions less than 1 cm3. Further-
more, different activities were administered in the first (3 GBq)
and second (6 GBq) therapy cycles, thus potentially compensating for
a decrease in absorbed dose in subsequent cycles. Our data actually
suggest the opposite, namely that patients might well benefit from a

higher activity administered in the first cycle
since the absorbed dose was found to
decrease significantly from the first to the
second cycle of therapy. A similar decrease
in tumor dose over successive therapy cycles
was observed by Okamoto et al. (24). Our
data suggest that the observed decrease in
absorbed dose may be related to a decrease
in residence time. It remains unclear whether
this decrease may be due to reduction or
damage of PSMA receptors by the initial
therapy. No further dose decrease could be
observed between the second and third
cycles. Rather, the dose achieved remained
constant in both responders and nonrespon-
ders. Whether this also applies to subsequent
therapy cycles will be investigated in a fur-
ther study.
In our study, no distinction was made

between unchanged PSA level and PSA
increase. Defining an unchanged PSA value
as the initial PSA value 6 10% deviation,
we found that 50% of nonresponders belong
to this group. This, too, may have influenced
our measure of further disease progression.
Compared with other studies, only 3

measurement points were chosen for
dosimetry. However, this number should
be sufficiently accurate, as results with a
root-mean-squared error below 10% have
already been achieved in other studies with
only one late measurement point (25,26).
The lesion-to-kidney ratio based on the

pretherapeutic PSMA PET/CT scan revealed
a significant difference between responders
and nonresponders. This difference was also
reflected in the tumor dose reached and the

TABLE 4
Mean Dose for Bone Lesions and Corresponding Lesion-to-Kidney Ratio

Parameter Mean dose, first cycle (Gy/GBq)

Lesion-to-kidney ratio

SUVpeak SUVmean SUVmedian SUVmax

Responder 3.4762.00 1.626 0.79 1.5960.62 1.4460.61 1.6160.78

Nonresponder 1.4860.95 0.606 0.35 0.7960.44 0.7160.39 0.7860.40

Ratio* 2.34 2.68 2.01 2.03 2.05

Z 24.05 25.18 24.63 25.10 24.63

P ,0.01 ,0.01 ,0.01 ,0.01 ,0.01

*Responder to nonresponder.

FIGURE 3. Results from one responder. (A–C) PET/CT imaging before first therapy cycle. (D–F)
PET/CT imaging after 2 therapy cycles. (C and F) Maximum-intensity projections together with TTB
and TLG. Lesions with SUV , 3.5 were not included. SUVbw 5 standardized uptake value based on
body weight.
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PSA decline. The ratio of tumor uptake to kidney uptake in prethera-
peutic PET/CT may therefore serve as a predictor of treatment
response. This information would be available even before the first
therapy cycle, thereby allowing other therapy options to be consid-
ered. These might include therapy with 225Ac-PSMA (27,28) at an
early stage for patients who are likely to have a poor response to treat-
ment with 177Lu-PSMA ligands. PET/CT images with 18F and 68Ga
were used to assess the lesion-to-kidney ratio. However, since no
absolute SUVs but only relative ratios were compared between kid-
ney and lesion uptake, this limitation should affect the results only
minimally.
There are multiple studies suggesting the importance of prethera-

peutic PET/CT in predicting response to 177Lu-PSMA therapies
(29,30). In contrast to the work of Khreish et al. (29), we cannot con-
firm that SUVpeak is less appropriate than SUVmean as a predictor of
therapy response. However, the tumor-to-liver uptake ratio was com-
pared with progression-free survival in the study of Khreish et al.
The tumor-to-liver ratio was not available in our patient collective
because some patients also had metastases in the liver.
In the work by Buteau et al. (30), an SUVmean of 10 or higher

on PSMA PET was evaluated as a predictive biomarker for
response to 177Lu-PSMA-617. The cutoff proposed by Buteau
et al. would not be transferable to our collective as the SUVmean

in tumor lesions was higher than 10 for
responders and nonresponders.
So far, the response evaluation has been

based on only biochemical response, with no
long-term follow-up or survival data. Some
patients reported here received up to 6 cycles.
For now, the number of these patients is still
too small for a valid statistical evaluation.
However, even in this small group, a few
tendencies are emerging for further treatment
response, which will also be investigated
together with overall survival in the future.

CONCLUSION

In lymph node and bone lesions, a sig-
nificantly higher dose is absorbed in
responders than nonresponders during the
course of radioligand therapy with 177Lu-
PSMA-I&T. This difference is also
reflected in the therapeutic success. The
absorbed dose was highest in the first cycle
and then decreased significantly in the sec-
ond cycle. There is a case, therefore, for
increasing the applied activity in the first
cycle to maximize therapy success. The
significant difference in the tumor-to-
kidney uptake ratio between responders
and nonresponders may serve as a predic-
tor of treatment response. Further studies
will be needed to examine this possibility.
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KEY POINTS

QUESTION: Is there a clear difference between responders and
nonresponders, and is it possible to predict the response to
177Lu-PSMA therapy?

PERTINENT FINDINGS: In this study, 30 patients with metastatic
castration-resistant prostate cancer undergoing 177Lu-PSMA
therapywere examinedwith regard to therapy response and the
achieved dose for lymph nodes and bonemetastases. A significant
difference between responders and nonresponders was found.
The response to therapymay be estimated frompretherapeutic
PSMAPET/CT based on the lesion-to-kidney uptake ratio.

IMPLICATIONS FOR PATIENT CARE: An assessment of the
therapy response allows other options to be considered or the
applied activity to be adjusted.
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