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Palliative Care for Metastatic 
Symptomatic CRPC

Kyo Chul Koo

25.1  Introduction

Symptom development in advanced castration- 
resistant prostate cancer (CRPC) patients can be 
attributed to local invasion of the tumor, metasta-
sis to the bone, or compression of the spinal cord. 
Along the course of disease progression, 50–70% 
of the patients will eventually develop complica-
tions. Bone metastasis and consequent skeletal 
complications are the most common manifesta-
tions which may increase the risk of death from 
prostate cancer and decrease life quality. The 
clinical manifestations of bone metastasis include 
pain, skeletal-related events, and additional med-
ical cost. Advancements in the understanding of 
the disease have resulted in the development of 
new palliation strategies. In this chapter, we 
examine several interventional options for local 
and systemic disease manifestation, bone- 
targeted palliative agents, and bone-targeted 
agents which potentially improve survival and 
management strategies for spinal cord compres-
sion. These treatments include various agents, 
namely, bisphosphonates, human monoclonal 
antibodies, and alpha- and beta-emitting 
radiopharmaceuticals.

25.1.1  Pain Caused by Local 
Manifestation

Palliation of local symptoms and maintaining a 
good quality of life are major goals in the treat-
ment landscape of symptomatic metastatic 
castration- resistant prostate cancer (mCRPC). 
Early diagnosis and intervention of local mani-
festations related to progression of the disease 
are important for maximizing quality of life.

25.1.1.1  Bladder Outlet and Ureteric 
Obstruction

Prostate enlargement or local bleeding may cause 
bladder outlet and/or ureteric obstruction. For the 
treatment of lower urinary tract symptoms 
(LUTS), transurethral resection of the prostate 
(TURP) with palliative purpose is a feasible 
option for symptoms intractable to medication 
[1]. Palliative radiotherapy is an alternative treat-
ment for symptoms caused by bladder outlet 
obstruction with treatment efficacy reported in up 
to 63% of patients [1].

Ureteric obstruction can be caused by both 
tumor infiltration and compression [2, 3]. For 
symptomatic patients, urinary diversion should 
be considered to relieve the obstruction. For 
asymptomatic patients, urinary diversion can be 
considered for the less dilated and better func-
tioning kidney. A nephrostomy catheter is supe-
rior to a JJ stent; however, ureteral stenting can be 
considered for patients desiring an internal 
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 diversion. Palliative radiotherapy is another 
option to relieve the obstruction with a response 
rate reported in up to 62% of patients.

25.1.1.2  Lymphedema
Patients with metastatic lymph nodes may pres-
ent with lymphedema of the lower extremities. 
Supportive treatments including compressive 
stockings or pressure pumps may improve func-
tional deficit and alleviate pain and discomfort.

25.1.1.3  Ileus
Ileus can be caused by local compression and 
obstruction of the rectum. Surgery and rectal 
stenting are options to relieve the mechanical 
obstruction. Laxatives may improve motility and 
reduce pain for paralytic ileus caused by tumor 
involvement of the nerve plexus or secondary 
constipation caused by opioid analgesics.

25.1.1.4  Neuropathy
Nerve plexopathies can be caused by extensive 
skull metastasis with cranial nerve involvement, 
direct pelvic tumor invasion, or by extensive liver 
metastasis. Complete neurological evaluation 
should be performed, followed by pharmacologi-
cal pain management including tricyclic antide-
pressants (amitriptyline), anticonvulsants 
(gabapentin, pregabalin), or corticosteroids for 
cranial nerve involvement. Neurolytic procedures 
(nerve block) can be considered for neuropathies 
caused by direct tumor invasion. Discontinuation 
of neurotoxic drugs such as docetaxel or cabazi-
taxel can be considered for intractable 
symptoms.

25.1.2  Pain Caused by Bone 
Metastasis

Bone metastasis associated with prostate cancer 
(PCa) is predominantly a blastic feature, reflect-
ing a predominance of osteoblastic activity [4]. 
Bone metastasis is the most common etiology of 
chronic pain in patients diagnosed with mCRPC, 
while more than 20% of patients with bone 
metastases do not suffer from pain [2, 5]. Painful 
areas shown on bone scan should be evaluated 

with plain x-rays or computed tomography imag-
ing to exclude osteolytic lesions or pathologic 
fractures. This is more important when the pain-
ful area is at weight-bearing sites. The choice and 
initiation of interventional therapy should depend 
on the metastatic site and on the patient’s perfor-
mance status. Therapeutic options should be tai-
lored for each patient, preferably those with 
fewest side effects being the first-line option.

25.1.2.1  Single Lesion

Radiation Therapy
Palliation of focal bone pain, improvement in the 
quality of life, and the reduction of the risk of 
pain arising from sites to become symptomatic 
can be achieved with external beam localized 
radiation therapy [6]. There are various tech-
niques, from higher doses given in less fractions 
to lower doses given over a longer period. The 
biological effect of radiotherapy depends on the 
total dose that is delivered, the number of treat-
ment fractions, and the total period of the radia-
tion. Stereotactic ablative radiation therapy is a 
novel radiation therapy which uses organ-limited 
approaches and has been reported with excellent 
outcomes. With radiation therapy, approximately 
70% of the patients have been reported to achieve 
a complete relief of symptoms [7].

Orthopedic Surgery
Orthopedic surgery should be considered if more 
than half of the thickness of the bony cortex is 
involved in the metastasis [8, 9]. A sequential 
combination of radiofrequency and cemento-
plasty is a feasible option for painful osseous 
metastases [10].

25.1.2.2  Multiple Lesions

Systemic Analgesics
Nonsteroidal anti-inflammatory drugs alone can 
be used for chronic pain due to bone metastases. 
Dose escalation can be considered according to 
the response and side effects. Tramadol and dihy-
drocodeine extended-release tablets are com-
monly used agents. Morphine is the treatment of 
choice for moderate to severe degree pain. An 
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alternative is hydromorphone; however, no clini-
cally significant difference was shown when 
compared to morphine [11].

Bisphosphonates
Bisphosphonates, a class of drugs that is used to 
treat osteoporosis by preventing loss of bone 
mass, can be alternatively used as a supportive 
care for patients with pain caused by bone metas-
tases. Bisphosphonates reduce bone resorption 
through the inhibition of osteoclastic activity and 
proliferation. Zoledronic acid is a potent bisphos-
phonate which reduces the frequency of skeleton- 
related events, delays the time to the first 
occurrence, and reduces pain compared with pla-
cebo [12, 13]. Moreover, zoledronic acid and 
pamidronate increase bone mineral density in 
men receiving long-term androgen deprivation 
therapy [14, 15]. Zoledronic acid is given at a 
dose of 4 mg intravenously every 4 weeks. Side 
effects include myalgia, fatigue, and anemia. 
Concomitant administration of oral calcium sup-
plements and vitamin D is recommended owing 
to the possibility of hypocalcemia. A devastating 
complication of zoledronic acid is the osteone-
crosis of the mandibular bone and consequent 
severe jaw pain. The benefit of other bisphospho-
nates, including etidronate, clodronate, ibandro-
nate, and alendronate, has been studied in 
prospective randomized clinical trials; however, 
the efficacies of other bisphosphonates are incon-
clusive [16, 17].

Receptor Activator of Nuclear Factor-κB 
Ligand Inhibitors
Denosumab is a fully human monoclonal anti-
body against RANKL. Compared to zoledronic 
acid, denosumab has shown to improve the time 
to first skeletal-related events by 3.6 months and 
to prolong the time to first and subsequent 
skeletal- related events [18]. However, deno-
sumab showed no benefits over other bone- 
targeted agents with regard to quality of life, pain 
management, progression-free survival, and 
overall survival. Toxicities of denosumab include 
nausea, fatigue, hypocalcemia, hypophosphate-
mia, and osteonecrosis of the jaw. Therefore, 
supplementary use of calcium and vitamin D is 

recommended. The recommended dose of deno-
sumab is 120  mg administered subcutaneously 
every 4 weeks.

Radiopharmaceuticals

Beta Emitter
The beta emitters, strontium-89 (89Sr) and 
samarium-153 (153Sm), were historically the 
most commonly used radiopharmaceutical com-
pounds [6, 19]. These agents were effective 
adjunctive therapies to local field radiotherapy, 
which improved progression-free survival and 
reduced the risks of future radiotherapy and anal-
gesic support [19, 20]. With the improvement in 
the quality of life, 89Sr and 153Sm were both 
FDA approved for the palliative management of 
mCRPC; however, neither radiopharmaceutical 
demonstrated to improve overall survival.

Alpha Emitter
The alpha-emitting radiopharmaceutical, 
radium-223 (Ra-223), is a new concept radio-
pharmaceutical which delivers intense and highly 
localized radiation to the bone [21]. Alpha parti-
cles are approximately 7000 times heavier than 
beta particles, and one or two hits can induce cell 
death, in comparison with hundreds or thousands 
of hits required with beta particles. Moreover, 
alpha particles have a very short path length 
(<100  μm), by which surrounding the healthy 
bone can be maximally spared [22].

The ALSYMPCA trial was a randomized, 
double-blind, placebo-controlled phase III trial 
which compared Ra-223 versus placebo in men 
diagnosed with mCRPC without visceral or 
lymph node metastases [23]. Ra-223 was 
administered at a dose of 50  kBq/kg (intrave-
nous) every 4  weeks for a total of six doses. 
Overall survival was improved by Ra-223 com-
pared to placebo which resulted with a median 
survival improvement of 3.6 months. Moreover, 
Ra-223 showed benefit for secondary endpoints 
including time to first symptomatic skeletal 
event and quality of life. Based on the results of 
this trial, Ra-223 gained FDA approval for its 
use in patients with symptomatic bone meta-
static CRPC.
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25.1.3  Spinal Cord Compression

The collapse of a vertebral body or pressure 
exerted from a metastatic tumor within the spinal 
canal may cause spinal cord compression. The 
overall incidence of spinal cord compression in 
patients with prostate cancer is less than 10%, 
and the most common site is the thoracic cord. 
Early identification and intervention of spinal 
metastasis are important to preserve ambulatory 
ability and bladder and bowel function and to 
prevent and delay the onset of pain [24].

High-dose intravenous glucocorticoids should 
be the first therapeutic intervention in patients 
with suspected or documented spinal cord com-
pression. The most commonly used agent is 
dexamethasone at daily doses from 16 to 100 mg. 
A loading dose of 10 mg followed by 4–10 mg 
every 6  h is administered. On improvement of 
symptoms, dose tapering may be performed 
throughout a 2–3-week period.

Definitive surgical intervention using spinal 
stabilization with anterior decompression or 
radiotherapy can be considered. Although radio-
therapy is the mainstay of spinal cord compres-
sion, primary decompressive surgery could be 
considered for patients with compression at a 
single site, paraplegia of less than a 48-h period, 
tumors that are not radiosensitive, and patients’ 

survival that is predicted to be longer than 
3 months [25]. This is evident from a report sug-
gesting that decompressive surgery after radio-
therapy could result with better surgical outcome 
compared to performing radiotherapy alone [26]. 
Treatment selection should depend on the overall 
prognosis of the patient and status of the underly-
ing comorbidities.

25.2  Summary

 1. Early diagnosis and intervention of local 
symptoms in symptomatic mCRPC patients 
are essential in maintaining a good quality of 
life.

 2. The choice of treatment for bone metastasis 
should depend on the site and number of the 
pathology and on the patient’s physical condi-
tion. Therapeutic options include systemic 
analgesics, external beam radiation therapy, 
surgery, bisphosphonates, RANKL inhibitors, 
and radiopharmaceuticals, which should be 
tailored for each patient.

 3. Initial treatment for spinal cord compression 
symptom should include high-dose intrave-
nous glucocorticoid injection. Definitive treat-
ment with surgery or radiotherapy should then 
be considered.

Modified from EAU Guidelines on Pain Management & Palliative Care, 2014

LOCAL MANIFESTATION METASTASES SPINAL CORD COMPRESSION

Bladder outlet and ureteric
obstruction

Lymphedema
lleus

Neuropathy

Single lesion

Radiotherapy

Act accordingly
Consider bisphosphonates/denosumab

if pain persists

Radiopharmaceutical

Surgery Radiotherapy

Paraplegia < 48h
LE > 3 months

Paraplegia > 48h
LE < 3 months

Multiple lesions High dose IV dexamethasone
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