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 Clinical trials
 Janssen
 Astellas
 Pfizer
 Merck
 Bayer

 Consultant
 Ferring
 Johnson & Johnson
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 NCCN Guidelines

 Medication categories

 Side Effects

 What a PCP should look for in patients on 
these medications
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CRPC M1
Docetaxel 
Sipuleucel-T
Abiraterone
Enzalutamide
Cabazitaxel
Radium 223
Lu177-PSMA

Adapted from Higano CS. In: Figg WD et al. Drug Management of Prostate Cancer. 2010:321
Slide courtesy of R. Concepcion.

AS M1
Docetaxel
Abiraterone
Enzalutamide
Apalutamide

CPRC M0
Apalutamide
Darolutamide
Enzalutamide
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 Androgen Sensitive 
 Suppressed Testosterone on standard ADT
 Suppressed PSA
 AKA Castration-Naïve, Androgen responsive, 

Hormone Sensitive

 Castration Resistant
 Suppressed Testosterone on Standard ADT
 Rising PSA 
 for most trials > 2 ng/dL
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 Metastatic status
 Based on bone scan and CT AP imaging for all trials
 Na-F PET-CT, Choline- PET, Flucyclovine PET, PSMA 

PET

 M0
 M1

 a non regional lymph node
 b bone
 c other sites (visceral mets)
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 No longer curative
 Median survival 14-26 months without next 

generation agents

 Focus on quality of life
 Multiple treatments available currently
 Few, if any, significant side effects

Halibi et al. JCO 2014; 32:671-7
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 The basics of treatment are relatively the 
same
 Limit Testosterone 

 Consequently, the side effects are relatively 
the same across therapies
 Certainly some exceptions…
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LHRH agonist
(leuprolide)

LHRH antagonist
(degarelix, relugolix)

(+)

(-)

Orchiectomy

Antiandrogens
(bicalutamide)

(-)
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 Immunotherapy
 Sipuleucel-T

 Androgen Synthesis 
Inhibitor
 Abiraterone + 

prednisone

 Androgen Receptor 
Inhibitors
 Enzalutamide
 Apalutamide
 Darolutamide

 Radiopharmaceutical
 Radium-223
 Lutetium-177

 Immuno-oncologic
 Pembrolizumab

 PARP inhibitors
 Olaparib
 Rucaparib
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 Sipuleucel-T (Provenge)

 1st autologous immunotherapy that 
demonstrated an improved OS in M1 CaP

 Autologous  peripheral blood mononuclear 
cells with APCs

 Combined ex-vivo with recombinant fusion 
protein

 Prostate antigen, PAP, GM-CSF
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IMPACT

4.1 mo. OS

NEJM 2010; 363:411-22

21.6 mo. 

25.7 mo. 
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 Grade 1 or 2
 65.2%
 Chills, fever, headache, flu-like illness, myalgia

 Grade 3
 Chills 4 patients
 Fatigue 3 patients
 Back pain/HTN/Hypokalemia/Muscle weakness 

2 patients each
 Grade 4

 IV associated bacteremia 1 patient
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 Requires going to Red Cross for 
leukapheresis

 Vein access can be problematic

 Can require PICC lines (apheresis catheters)
 PICC line DVTs have occurred

 Anti-inflammatory utilization
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Cancer J 2013; 19: 34-42
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4.6 mo. OS

Lancet Oncol 2012; 13:983-92

11.2 mo. 

15.8 mo. 
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 Similar number of Grade 3 and 4 events 
between groups

 Mineralocorticoid related events more 
common in abiraterone population

 Fluid retention 33% v. 24%
 Hypokalemia 18% v. 9%

Lancet Oncol 2012; 13:983-92
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 Lower extremity edema

 Transaminase elevation
 Dose reduce

 Compliance issues
 Patients forgetting to take prednisone as 

directed
 Not keeping with the lab schedule for monitoring
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AFFIRM

4.8 mon OS

NEJM 2012; 367:1187-97

13.6 mo. 

18.4 mo. 
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NEJM 2012; 367:1187-97
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 Hypertension

 Cardiovascular issues
 Close monitoring in terms of CV health

 Fatigue
 Encouraging daily activity

 Unusual neurologic symptoms
 Posterior reversible encephalopathy syndrome 

(PRES)
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72% reduction MFS

NEJM 2018; Feb; ePub
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NEJM 2018; Feb; ePub
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NEJM 2018; Feb; ePub
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 Rash

 Thyroid disorders
 Normally check TSH 3 months after start
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59% reduction
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 Hypertension
 Less common than other ARi

 Thyroid disorders
 Less common than other ARi

 Fatigue
 Similar amounts
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mCRPC
Symptomatic

Docetaxel
treated or unfit 

for CTX

ECOG 0-1

(n=809)

Radium 223
50 kBq/kg injection

Q4wks x 6

(n=541)

Placebo

(n=268)

2:1

Primary Endpoint: Overall Survival
Secondary Endpoint: Time to first SRE 

Measures of progression (PSA, Alk Phos)

Lancet 2011; 377: 813-22
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2.8 mo. OS

11.2 months

14 months
Radium 223
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 Fewer AE in Radium 223 group v Placebo
 88% v 94%
 This effect held for serious AE (Grade 3 and 4)
 51% v 59%

 Specific  to Radium 223
 G3/4 neutropenia 2% v 1%
 G3/4 thrombocytopenia 4% v 2%
 Diarrhea/Vomiting
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 Vascular access issues
 Peripheral IV placement with each infusion

 Close monitoring of CBC
 Thrombocytopenia
 Anemia
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GU ASCO 2021; Morris et al
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60% reduction in r PFS 
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38% reduction in Death 
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 Grade >=3 AE are seen in 50% of patients

 Anemia
 Requiring transfusion >10%

 Fatigue
 Not as significant as with other medications
 Most are G1-2
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 PARP inhibitors
 BRCA1/2, ATM, CHEK

 PD-1 inhibitors
 MSI- high
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J. Clin. Med. 2019, 8(4), 435
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36% reduction
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MDS/AML developed  

pneumonitis
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J. Clin. Med. 2019, 8(4), 435
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JCO 2020; 38:1-13
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JCO 2020; 38:1-13

MDS/AML developed in 20 of 1146 patients (1.7%)
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 Close monitoring of CBC
 Thrombocytopenia
 Anemia

 High index of suspicion for AML/MDS
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PD1 inhibitor
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 Many new medications are coming out with 
various different MOA, but most have few 
side effects with survival advantages

 Goals of care during this stage are reset to 
quality of life and maintenance of activity. 
Though OS may be minimally different, the 
ability to prolong QOL is quite significant.
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“I stopped taking the medicine because I prefer 
the original disease to the side effects.”



Teaching. Discovering. Caring.

williamb@evms.edu
757-457-5177 ext 3769


