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Introduction
Prostate cancer affects over 3.1 million men in the United 

States, with about 268,000 new cases each year.1 Prostate cancer is 
the second leading cause of cancer death in American men with 
more than 34,000 deaths annually.1 All men are at risk for prostate 
cancer, but men over the age of 65 have a greater risk of being 
diagnosed with prostate cancer.1,2 Of the men who have prostate 
cancer, 1 in every 41 men will die from the disease.1

A new treatment for metastatic castration-resistant prostate 
cancer is the use of prostate-specific membrane antigen radioligand 
therapy with the use of Lutetium-177 and targeted antigen therapy 
with the use of Actinium 225.3 This type of therapy specifically 
attacks and kills cancerous cells while not damaging healthy 
surrounding tissue.3 These treatments may have improved recovery 
and longevity than standard procedures alone.

Therefore, the purpose of this study is to determine if 
prostate-specific membrane antigen therapies for metastatic 
castration-resistant prostate cancer increases a man’s cancer-free 
survival rate compared to or in combination with standard 
treatments. The findings of this study should help clinicians and 
those with advanced prostate cancer decide the best form of 
treatment to have the best quality of life outcomes. 

Results
Overall, the use of both RLT and TAT displayed significant 

results in lessening mCRPC as well as increasing the patients’ overall 
survival rate. Patients who received 177Lu-PSMA-617 or 177Lu-PSMA-
I&T all showed rates of mild to low toxicity levels compared to 
standard treatments of chemotherapy and radiation.3,4,6,7 There was 
≥50% decrease in PSA levels in 45% of patients who were treated 
with 177Lu-PSMA-617 or 177Lu-PSMA-I&T which relates to the overall 
reduction in tumor volume.3,6,7 Overall survival rates were also 
increased with RLT from 4.1 months to around 12.9 months.4,6

Patients who received 225Ac-PSMA-617 had greater 
treatment outcomes compared to those treated with 177Lu-PSMA-
617 or 177Lu-PSMA-I&T. Treatments of TAT showed similar rates of 
toxicity compared to RLT, but most patients experienced a side effect 
of xerostomia (dry mouth).5,8,9 There was a greater decrease in 
tumor volume with TAT compared to RLT as 65% of patients had a 
≥50% decrease in PSA levels.5,9 Overall survival rates increased with 
TAT from 8.5 months to 17 months and patients noticed a significant 
decrease in pain and increase in overall quality of life post 
therapy.5,8,9

Though both treatments of RLT and TAT show significant 
signs of tumor reduction and increased overall survival, the results 
appear to favor TAT with 225Ac-PSMA-617 compared to RLT as well as 
standard treatments for treating mCRPC.

Discussion
All studies in this review showed that use of RLT with 

Lutetium-177 or TAT with Actinium-225 resulted in significant 
reduction in overall tumor volume and an increased overall survival 
with most patients with mCRPC.1–7 The studies looking into TAT with 
Actinium-225 showed that 20% more patients had a ≥50% decrease 
in PSA levels compared to RLT with Lutetium-177 leading to greater 
tumor volume reduction.1,6,7

There were some limitations with this systematic review in 
that the studies included did not investigate the long-term health of 
patients treated with RLT and TAT. The reason for this may be 
because the treatments are so new that the long-term effects are 
still being monitored. Another shortcoming in the studies was that 
patients with mCRPC were put into one group rather than separated 
by degree or length of illness. One recommendation for future 
studies would be to report results by disease severity or duration of 
illness. 

Overall, both treatments of RLT and TAT showed to be 
successful, but because both are relatively new, more data is needed 
to make an accurate assessment as to what treatment is most 
effective. For those with mCRPC, both treatments will reduce the 
volume of the tumors, but the extent of the reduction will vary by 
person. One treatment cannot be recommended over another 
based on this review, and future studies are needed in order to 
make an accurate conclusion to help clinicians best treat mCRPC. 

Methods
Literature was gathered through PubMed and CINHAL to 

investigate current literature about the treatment of metastatic 
castration-resistant prostate cancer (mCRPC) by comparing 
radioligand therapy (RLT) and targeted antigen therapy (TAT) to 
standard treatment options.
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Figure 1: Representation of the molecular process of PSMA therapy.10

Figure 2: PET/CT scans of a patient's tumor volume after a 
progression of cycles with Lutetium-177 and Actinium 225.11


