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177Lu-PSMA (prostate specific membrane antigen) therapy is used for metastatic castration-resistant prostate cancer
(mCRPC). Although there are some different approaches regarding the use of 177Lu-PSMA therapy in different countries,
this type of therapy is generally safe, with a low toxicity profile. From the oncological point of view, a PSA (prostate
specific antigen) decline of 250% was seen in 10.6—69% of patients with mCRPC; whereas progression-free survival
(PFS) was reported to be 3-13.7 months in different studies. Consequently, 177Lu-PSMA therapy is a promising
treatment in patients with mCRPC, with good clinical efficacy, even in heavily pretreated patients with multiple lines of
systemic therapy. Currently, there are ongoing clinical trials in the United States, including a phase Il multicenter FDA
registration trial.
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| 1. Introduction

Prostate cancer (PCa) is the most common cancer and the second cause of death related to cancer in the United States
[, For 2020, it was estimated that 191,930 new cases would be diagnosed; whereas a total of 33,340 cases would have
died due to PCa W. Depending on the relationship between serum PSA (prostate specific antigen) levels and applied
treatment according to the location of the disease, the natural course of PCa might be evaluated in four distinct disease
states. In the initial state, disease is localized to the prostate and curative treatment options such as radical prostatectomy
(RP) or radiotherapy (RT) are available. If the patient was not cured at the initial phase, a non-castrate rising PSA phase
follows. The remaining states are non-castrate metastatic and metastatic castration-resistant PCa (NCRPC), respectively.
It is estimated that the metastatic state of PCa leads to death in 30% of the patients within 5 years; whereas the survival
of patients with mCRPC is only 14 months 112,

For the metastatic disease state, the backbone treatment option is hormonal. Briefly, removing the androgens (androgen
deprivation therapy (ADT)) leads to the inhibition of progression of PCa for a period of 18-24 months Bl Despite
appropriate ADT, if the disease progresses, it is defined as mCRPC ¥l For this disease state, many agents given in
conjunction with ADT are available with different survival benefits. For example, abiraterone, enzalutamide and
apalutamide interfere with androgenic stimulation of the PCa growth by blocking androgen synthesis B, Meanwhile,
systemic taxane-based chemotherapies, such as docetaxel for patients with high metastatic burden, or cabazitaxel after
treatment with docetaxel, are also available. Immunotherapy with sipueleucel-T and bone-targeted radiopharmaceutical
therapy with radium-223 (*?%Ra) are also in use, although less frequent €. Lastly, the use of theranostic agents such as
7Ly or 225Ac-PSMA is an emerging therapy in patients with mCRPC, available for the clinical care of patients in many
countries outside North America and in a multicenter phase Il clinical trial in the United States. This review aims to
summarize the theranostic benefits of 1”’Lu-PSMA in mCRPC.

| 2. Therapy-Related Issues
2.1. Performing Therapy

At the start of therapy, patients are advised to be well hydrated by oral intake. Oral hydration before, on the day and two
days after therapy is encouraged. Injection of ’7Lu-PSMA is administered intravenously over one to two minutes.
Meanwhile, in patients with low cardiovascular risk, 1000-2000 mL 0.9% NaCl can be given after the therapy [IE],
Corticosteroids and antiemetics can be used. Despite being controversial, ice-packs could be used for the external cooling
of salivary glands, 30 min before and up to four hours after the therapy 29, Due to the renal excretion of 177Lu-PSMA,
patients should follow the radiation safety rules for contamination risk. To reduce the radiation exposure, patients are
advised to void frequently or are catheterized if the condition of patient is not well enough to void L4,



2.2. Release of Patients

After the administration of 177Lu-PSMA, the patient-specific radiation dose decreases below 25 pSv/hour at 1 m, which
allows treatment in outpatient settings in Australia; whereas in Europe, this requires the admission of patients to
specialized shielded hospital radiation wards for 1-3 days LLI2L3] patients are warned to stay away from children, and
especially pregnant women, for approximately 3 days after the therapy, to follow the hygiene rules for contamination risk,
and are encouraged to maintain hydration, void frequently and shower daily. In the United States, 1"7Lu-PSMA therapy is
performed under clinical trials and the treatments are performed usually in outpatient settings, with home release
exposure below 5 mSv/hour and guidance given to patients. This guidance is similar to the 17/Lu-DOTATATE therapy
home release guidance 141,

2.3. Post-Therapy Imaging

A whole body scan can be performed 24-48 h post-injection to confirm tumoral uptake. SPECT/CT (single-photon
emission computed tomography) can be added to whole body imaging (4, 24 and 96 h post-injection) for dosimetry
analysis. In addition to PSA response, patients may be evaluated for interim therapy response with 88Ga-PSMA imaging
after two cycles of 17’Lu-PSMA therapy, for determining lesion response (Figure 1). The patients can be evaluated with
68Ga-PSMA imaging after finishing four cycles of therapy, for evaluating therapy response (Figure 2).
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Figure 1. A 68-year-old male was diagnosed, with a Gleason score of 3 + 4 = 7, with prostate adenocarcinoma in 2001,
who then underwent external beam radiation therapy with medical castration therapy. He had biochemical recurrence
starting in November 2014. He started medical castration therapy and finally his PSA (prostate specific antigen) level
slowly progressed to 7.5 ng/mL in December 2018. %8Ga-PSMA-617 PET/CT maximum intensity projection (MIP) image
(A) demonstrates widespread abnormal activity in the supraclavicular (B) and mediastinal (C) lymph nodes, pelvic lymph
nodes, prostate gland and bones (D). The patient was evaluated after two cycles of 17/Lu-PSMA-617 therapy for response
to radioligand therapy. A significant response in skeletal and lymph node metastases was detected in 88Ga PSMA-617
PET-CT MIP (E) and axial fused images (F-H) and serum PSA value decreased by approximately 80% (PSA value
decreased from 7.5 to 1.53 ng/mL).
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Figure 2. An 80-year-old male with mCRPC, having a Gleason score of 4 + 5 =9 and a serum PSA value of 293.5 ng/mL,
was not responsive to the systemic therapies, such as docetaxel, abiraterone and cabazitaxel. He was also suffering from
pain (5/10) and fatigue (ECOG score 2). 88Ga-PSMA-617 PET-CT, %*MTc-MAG3 renography and routine laboratory tests
were performed to evaluate the patient for 177Lu-PSMA-617 therapy. In 88Ga-PSMA-617 PET-CT (A), an intense PSMA



uptake was detected in supra-infra diaphragmatic metastatic lymph nodes and sclerotic bone metastases (axial fused:
(B,C); sagittal fusion: (D)). Laboratory tests were within normal limits except for a high-normal serum creatinine level (1.4
mg/dL). 1"7Lu-PSMA-617 therapy was planned with a dosimetric approach and he received two cycles of Y7’Lu-PSMA-
617 therapy (cumulative dose: 12.5 Gbq) without any significant adverse effect. A partial response in skeletal and lymph
node metastases were detected in 8Ga-PSMA-617 PET-CT and his serum PSA value decreased by 76.2% (PSA: 69.5
ng/mL) after two cycles of therapy (MIP image: (E); axial fused: (F,G); sagittal fusion: (H)). His pain significantly resolved
(3/10) and his quality of life improved (ECOG: 1). Accordingly, the patient completed four cycles of 7Lu-PSMA-617
therapy (cumulative dose: 25 Gbq), without any serious side effects. After the end of 17’Lu-PSMA-617 therapy, an
approximately 95% PSA decline (PSA: 13.5 ng/mL) was detected and a marked response was observed in post-therapy
68Ga-PSMA-617 PET-CT (MIP image: (I); axial fused: (J,K); sagittal fusion: (L)). The patients’ pain was relieved for 15
months and he was alive at 18 months of the 1’/Lu-PSMA-617 therapy.

| 3. Conclusions

177L.u-PSMA therapy is a promising treatment alternative in patients with mCRPC, with good clinical efficacy, even in
heavily pretreated patients with multiple lines of systemic therapy. Additionally, the available data regarding 17’Lu-PSMA
therapy revealed that this type of therapy is safe, with a low toxicity profile. There is also some preliminary evidence that
177Ly-PSMA therapy is more effective, if used prior to other systemic therapies, earlier during the disease course.
Consequently, this treatment alternative may shift its place from the last treatment step of mMCRPC to one of the initial
therapy steps for PCa, probably combined with other systemic treatment options in the future.
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