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Advances in the Treatments of Metastatic Bone Pain
Qinglan Ren, Yongzhong Wu
Department of Oncology, College of Clinical Medicine, Chongqing University of Medical Sciences袁Chongqing 400016, China

Abstract Management of metastatic bone pain is an important and difficult task. In the article reviewed the recent
progresses of the main treatments of metastatic bone pain in four aspects: analgesics, radiotherapy, bisphosphonates, ra鄄
dionuclide袁and hope it could be helpful to scientific researchers and clinic workers.
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Introduction
Cancers commonly metastasize to bone, and up to

and NSAIDs such as ibuprofen and the COX -2 in鄄
hibitors vary, but in general, most NSAIDs are associ鄄

80% of breast, prostate, and lung cancer patients had

ated with gastrointestinal toxicity, such as ulcers and

bone metastases. The site and distribution of bone

bleeding, they also slow blood clotting, so they must be

metastases, and skeletal complications such as pathologic

used cautiously in patients with bleeding or clotting

fracture and spinal cord compression could affect the

disorders.

patient's prognosis. Invasion to bone by a metastatic le鄄

medicines, include oxycodone, morphine, fentanyl, and

sion is the most common cause of pain in bone metas鄄

hydromorphone, all excellent medicines for the treat鄄

tases. the metastatic bone pain is the common compli鄄

ment of cancer pain. Opioids lead to such as respiratory

cation which results in impaired mobility and reduced

depression, sedation,nausea, vomiting, and constipation,

quality of life and has a significant negative impact on
survival [1, 2]. Management of pain in these patients is an

etc. Analgesics are important in palliative therapy, be鄄

important and difficult task, and now it has become the

the relief of pain from other treatments. Furthermore,

hot study field, we review the advances in the treat鄄

analgesics will relieve persistent levels of pain if com鄄

ments of metastatic bone pain as follows.

plete pain relief is not achieved with other ways. No鄄

Opioids,

the

strongest

pain

relieving

cause they relieve pain while administering and awaiting

ticely, Some people think that if their pain becomes se鄄
The treatment of analgesics

vere, they will need to receive intramuscular (IM) in鄄

Analgesics which killing pain by three stages in

jections or 野shots冶. Actually, injections are not com鄄

conformity with the WHO are wildly used in clinic. If

monly used to relieve cancer pain. Giving medicines by

the pain is rated 1耀3 on the pain scale, non-opioids are

mouth (oral administration) is recommended for most

options, 4耀6 scales, a weak-opioid will be the choice, if

patients because it is convenient, well tolerated, and

the pain is rated greater than 7, a strong-opioid will be

usually is the least expensive. In addition to pills, cap鄄

given with dose titrated, or adjusted (either increased or

sules or injections, there are other ways the medicine

decreased) until the pain is relieved. But these medicines

can be given: skin patch, rectal suppositories etc. Skin

all have side -effects. Side effects of non -opioid

patch is a bandage -like patch which is placed on the

medicines such as acetaminophen (also called Tylenol)

skin that slowly but continuously releases the medicine
through the skin for 2 耀3 days. One opioid medicine,
fentanyl, is available as a skin patch. Giving medicine in
this way is less likely to cause nausea and vomiting.
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Rectal suppositories, this type of medicine dissolves in
the rectum and is absorbed by the body. When the pain
occurs day after day, medicines are given on an
around-the-clock (ATC) schedule to ensure that the
body always has a supply. In the past, medicines were
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given only on an as needed basis, or PRN, with the

Inventory questionnaire was completed by patients dur鄄

patient waiting until they were in pain. This type of

ing their visits. Changes in pain and seven -item func鄄

schedule allowed periods of severe pain. Around-the-

tional interference scores were analysed. They found

clock dosing works better. This means giving the

that most of the patients had prostate (n=42) or breast

medicine on a regular basis, whether the patient is in

(n=42) cancer. The mean Karnofsky performance score

pain or not. In some situations patients are instructed to

was 70 before palliative radiation therapy. Sixty -eight

take a pain medicine as needed. This is usually along

per cent of patients were treated with a single fraction

with an ATC medicine that they are already taking.

(6 耀8 Gy) and 25% received 20 Gy/five fractions. The

Sometimes we have to use Adjuvant analgesics. Adju鄄

overall response (reduction in worst pain by > or = 2/

vant analgesics are medicines that have a purpose other

10) was 72%. Sixty-one per cent of patients had stable

than treatment of pain but help relieve pain in some

or reduced consumption of opioid analgesics. A signifi鄄

situations. Adjuvant analgesics used to help relieve can鄄

cant reduction for all seven functional interference items

cer pain include the following:Antidepressants,some an鄄

was seen after treatment, the greatest improvement be鄄

tidepressants have been found to relieve pain as well as

ing general activity

decrease depression, they may relieve neuropathic pain;

correlation between pain reduction and improvement in

Tricyclic antidepressants are one type that can be used,

functional interference. it was concluded that this quali鄄

a prescription is needed for these medicines. Anticon鄄

ty assurance initiative showed that palliative radiotherapy

vulsants:these medicines are generally used for seizure

reduced both pain and its interference on function a鄄

disorders and are useful in relieving tingling and burning

mong ambulatory patients with symptomatic bone

pain, such as neuropathic pain. Steroids: Steroids may

metastases. The reduction in pain was correlated with

be used to relieve pain associated with swelling and

reductions in functional interference. We know that the

with bone pain, a prescription is needed for these

pathophysiology of bone metastases remains very com鄄
plex, some reserchers [4] have found radiation will reduce

medicines.

(-2.4/10). There was significant

Analgesics help a lot in controlling the metastases

the pressure in bone marrow by reducing the number

bone pain, but sometimes the clinical effect is not satis鄄

of tumor cells, and the very rapid response to radiation

factory if the pain is refractory to conventional anal鄄

treatment seen in some patients is probably related to

gesics, it cannot stop osteolysis which often leading to

the presence of highly radiosensitive inflammatory cells.

bone -marrow compression and pathological fractures,

This may be the part reason to explain why radiation

and metabolic disorders. So it is seldom used as the

treatment is very effective in reducing pain. For local鄄

single method in clinical medical work.

ized bone pain, external beam radiation therapy (E鄄
BRT) will be successful in reducing pain in some 80%

The treament of radiotherapy

of patients. However, optimal fraction dose and total

Bone metastaseis is one of the most common condi鄄

doses of EBRT required for pain relief have been un鄄

tions requiring radiation therapy today. The main aim

known. It has been reported recently that single fraction

of the therapy is to relieve of bone pain, prevention of
pathological bone fractures as well as its healing, with

radiotherapy should be the standard dose schedule for all
patients with painful bone metastases. The Randomized
Dutch Bone Metastasis Study [5] observed the effect of a

anticipated effect upon improving mobility, function,
. [3] carried out a research
and quality of life. Wu JS

single fraction of 8 Gy versus 24 Gy in six fractions on

to characterise the effect of palliative radiotherapy treat鄄

painful bone metastases. The main purpose of the study

ment, outcomes was evaluated by the Brief Pain Inven鄄

was to analyze the palliative effect of radiotherapy in

tory within a radiotherapy clinic. In the study, One

long-term surviving patients, and to identify prognostic

hundred and nine ambulatory patients provided pre -

factors for survival. Response rates were compared in all

and post-treatment pain assessments at 4耀6 weeks after

patients surviving >52 weeks. The Cox proportional

palliative radiotherapy. The self-administered Brief Pain

hazards model stratified by primary tumour was used for
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multivariate (MV) analyses of prognostic factors for sur鄄

acid is the only bisphosphonate to demonstrate both sig鄄

vival. In 320 patients surviving >52 weeks, responses

nificant and sustained pain reduction and a significantly

rates were 87% after 8 Gy and 85% after 24 Gy ( =

lower incidence and longer time to onset of SREs

0.54). Duration of response and progression rates were

compared with placebo. Zoledronic acid is also the only

similar. For all primary tumours, prognostic factors for

bisphosphonate to demonstrate efficacy in patients with

survival were a good Karnofsky Performance Score, no

bone metastases from a variety of other solid tumors, in鄄

visceral metastases, and non-opioid analgesics intake (all
factors, MV <0.001). They concluded that single frac鄄

cluding lung cancer and renal cell carcinoma. In con鄄

tion radiotherapy should be the standard dose schedule

plications in patients with bone metastases and zole鄄

for all patients with painful bone metastases, including

dronic acid has demonstrated the broadest clinical activi鄄

patients with an expected favourable survival. Other

ty in patients with a wide variety of tumor types. Al鄄

studies also proved that radiation treatment given in a

though they are not life -prolonging, bisphosphonates

single fraction is an efficient and cost-effective alterna鄄

can be supportive therapy for patients with bony

tive to traditional multifraction radiotherapy courses.

metastases. Clinical indicators of when the therapy

clusion, bisphosphonates effectively reduce skeletal com鄄

should be started and stopped have not yet been deter鄄
The treatment of bisphosphonates
Several trials [6, 7] have confirmed the ability of bis鄄

mined , and they are not clear guidelines regarding the

phosphonates to reduce or delay these skeletal complica鄄

ods or injuvant management. Despite their widespread

tion and the bony pain. Bisphosphonates are the current

use in metastatic bone disease, some bisphosphonate

standard of care for preventing skeletal complications

drugs are associated with adverse events (AEs), particu鄄

associated with bone metastases. Clinical trials investigat鄄

larly renal toxicity, adding to treatment burdens and in鄄

ing the benefit of bisphosphonate therapy have used a

creasing healthcare costs. some open-label trial demon鄄

composite end point defined as a skeletal-related event

strates that long -term use of intravenous bisphospho鄄

(SRE) or bone event, which typically includes patholog鄄

nates is well tolerated.

integration of bisphosphonate therapy with other meth鄄

ic fracture, spinal cord compression, radiation or surgery
to bone. Bisphosphonates have been shown to signifi鄄
cantly reduce the incidence of these events in patients
with bone metastases. Zoledronic acid (Zometa; Novar鄄
tis Pharmaceuticals

Corp.;

East

Hanover,

The treatment of nuclear medicine-based radionu鄄
clide

It is not a short time for nuclear medicine-based ra鄄

NJ),

dionuclide therapy in the management of bone metas鄄

pamidronate (Aredia; Novartis Pharmaceuticals Corp.),

tases pain. In comparison with analgesics, external beam

clodronate (Bonefos; Anthra Pharmaceuticals; Princeton,

radiotherapy, or other methods, it still appears to have

NJ), and ibandronate (Bondronat; Hoffmann-La Roche

lower priority among medical oncologists. It has been

Inc.; Nutley, NJ) all have demonstrated efficacy superior
to that of placebo in patients with breast cancer. There

proved to be efficent to treat metastic bone pain. Ubi鄄
. [8] reported that Sm153 -EDTMP treat鄄
eto MA

are substantial differences among these agents in their
potency, dose and route of administration, and side ef鄄

ment is efficacious in patients with metastatic bone pain
with effective response in 63.15% of the treatments.

fects. Zoledronic acid is the only bisphosphonate that

Other reserchers got the same results

has been compared directly with pamidronate, and it

Damerla V

was shown by multiple event analysis to be significantly

radionuclides were broadly reviewed in the context of

more effective at reducing the risk of an SRE. In pa鄄

treatment paradigms, radionuclide toxicity, cost, and

tients with prostate cancer, clodronate, etidronate

overall outcomes, and an impression of the use of ra鄄

(Didronel; Procter and Gamble Pharmaceuticals, Inc.;

dionuclides in metastatic bone disease was derived.

Cincinnati, OH), and pamidronate have demonstrated

Through a number of studies, they suggested that ra鄄

transient palliation of bone pain. However, zoledronic

dionuclide therapy has been shown to be an efficacious

. In the article of

[9]

. , recent developments in the use of
[10]
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and cost -effective means of alleviating bone pain in

painful bone metastases is more effective in treating pain

metastatic disease. Moreover, its early use in pain ther鄄

and improving clinical conditions than 89Sr-chloride or

apy may

inhibiting

zoledronic acid used separately. Using computed to鄄

oligometastases. Thus, radionuclides can significantly de鄄

mography-based or magnetic resonance imaging-based

crease patient morbidity, increase patient survival, and

evaluations as objective methods for assessing therapeutic

perhaps attenuate the aggressiveness of cancer. Latestly,

outcomes, some trials suggested that combined radio鄄

based on the concept of bifunctional radiopharmaceuti鄄

therapy and ibandronate provided substantial bone pain

cals, some scientists developed a highly stable (186)Re-

relief and increased bone density

mercaptoacetylglycylglycylglycine (MAG3) complex -

lights the need for standardisation and co-ordination a鄄

conjugated bisphosphonate,

[[[[(4 -hydroxy -4,4 -

mong researchers in cancer pain studies. So a compre鄄

diphosphonobutyl) carbamoylmethyl] carbamoylmethyl]

hensive and an interdisciplinary clinical approach are in鄄

carbamoylmethyl]carbamoylmethanethiolate]oxorhenium

tensive recommended .The increase in survival has im鄄

(V)((186)Re-MAG3-HBP) for the treatment of painful

proved through a multimodal approach combining, in鄄

bone metastases. previous studies have proved that this
agent showed a superior biodistribution as a bone-seek鄄

hibition of osteolysis, with prophylactic orthopaedic
surgery and radiation therapy, etc. [14] The combination

ing agent in normal mice when compared with (186)

protocol of appropriate pain management needs further

Re -1 -hydroxyethylidene -1, 1 -diphosphonate ((186)
. established animal models
Re-HEDP). Oqawa K

study. Data from clinical collaborations will help opti鄄

of mammary tumor, they observed when (186)Re -

among oncologists, and contribute effectively to patient

MAG3-HBP was administered, tumor growth was sig鄄

palliation and quality-of-life improvements.

limit

cancer

progression

by

. Many articles high鄄

[13]

mize therapy for pain palliation, increase its awareness

nificantly inhibited. Allodynia induced by bone metas鄄
tasis was attenuated by treatment with(186)Re-MAG3HBP or (186)Re-HEDP, but (186)Re-MAG3-HBP
tended to be more effective. These results [11] indicate
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