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M 
etastatic bone disease can occur with most 
solid tumors and multiple myeloma and signals 
significant progression of the underlying cancer 

(Coleman, 1997; Sabino & Mantyh, 2005). Skeletal-related 
events are caused by metastatic bone disease and refer to 
episodes of bone pain requiring the use of opioid analgesics 
or palliative radiation therapy, bone fractures and the surgery 
required to stabilize the fractures, spinal cord compression, 
and hypercalcemia of malignancy. Metastatic bone disease 
and associated skeletal-related events are the most common 
causes of pain in patients with cancer and are associated 
with a measurable decrease in quality of life and increased 
mortality (DeVita, Hellman, & Rosenberg, 2001; Lipton, 
1997; Weinfurt, Anstrom, Castel, Schulman, & Saad, 2006).
Bisphosphonate therapy prevents or delays the occurrence 
of skeletal-related events in patients with cancer (Hillner et 
al., 2000) and, as a result, directly improves patient quality 
of life (Rosen, Gordon, Dugan, et al., 2004; Rosen, Gordon, 
Tchekmedyian, et al., 2004; Saad et al., 2002). However, many 
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patients who could benefit from bisphosphonate therapy do not 
receive treatment or they prematurely discontinue treatment 
because of a lack of information on why they should begin 
or continue to receive the drug. Because their healthcare 
providers may not have had the time to carefully explain how 
the drug works and what the common side effects are, the 
patient may decide to stop taking the medication when mild 
or expected and transient side effects do occur. 

Prevalence and Affect of Metastatic Bone 
Disease and Skeletal-Related Events

Metastatic bone disease and associated skeletal-related 
events are common during the later stages of cancer (Cole-
man, 1997; Lipton, 2005; Saad, Olsson, & Schulman, 2004) 
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(see Table 1). Bone is the third-most common metastatic site 
after lung and liver, and as many as 90% of patients who die 
from breast cancer have bone metastasis (Mundy & Yoneda, 
1995). The types of cancer that most commonly metastasize 
to the bone are breast, prostate, kidney, thyroid, and multiple 
myeloma. One of the most distressing skeletal-related events 
associated with metastatic bone disease is pathologic fracture, 
which has been reported in as many as 53% of patients with 
breast cancer and bone metastasis (Petrut, Trinkaus, Sim-
mons, & Clemons, 2008). The most common life-threatening 
skeletal-related event is hypercalcemia of malignancy, usually 
caused by hormones secreted by some of the most common 
tumors and/or cytokines, that stimulate the excessive resorp-
tion of calcium from bone (Gobel, 2005; Halfdanarson, Ho-
gan, & Moynihan, 2006). One of the most common hormonal 
mediators is parathyroid hormone-related protein, which is as-
sociated with the hypercalcemia seen in a variety of common 
solid tumors and multiple myeloma (Horiuchi et al., 1997; 
Lee et al., 1997; Sriussadaporn et al., 2007). Although less 
common, hypercalcemia of malignancy also can result from 
calcium mobilization caused by lytic bone lesions (DeVita et 
al., 2001). 

Symptomatic Treatment  
of Metastatic Bone Disease  
and Skeletal-Related Events

Hypercalcemia of malignancy is characterized by lethargy, 
anorexia, nausea, thirst, dehydration, constipation, confu-
sion, and unsteady consciousness. Because the appearance 
of metastatic bone disease signals advanced disease, it also is 
associated with significant psychological consequences that 
may, in turn, limit functional capabilities (Saad et al., 2004; 
Weinfurt et al., 2005). Metastatic bone disease often is seen 
as an indication that the disease is no longer curable and the 
therapeutic focus changes from life preservation to function 
preservation. Patients may experience anxiety or depression 
from the realization that they may soon die. The need for opi-
oid analgesics to treat the pain also carries negative emotional 
consequences. Some patients may feel like they are addicted 
to the drugs or that others will perceive them to be (National 

Cancer Institute [NCI], 2008). In addition, opioids can have 
physical side effects that can negatively affect the patient’s 
functional independence. Most skeletal-related events are as-
sociated with loss of functional independence, reduced physi-
cal capacity, and diminished quality of life (Coleman, 1997; 
Cooper, 1997; Weinfurt et al., 2005). Because of the need 
to medically manage the pain and, in some cases, surgically 
stabilize fractures, skeletal-related events also are associated 
with increased care costs (Delea et al., 2005; McKiernan et 
al., 2004).

The focus during disease progression should be on pre-
serving the emotional and functional well-being of the 
patient. Nurses can play a pivotal role through education 
and reassurance. Functional independence often can be pro-
longed through effective exercise and other activity-related 
programs that can help decrease fatigue and mood distur-
bance and improve sleep (Coleman et al., 2003). A study of 
52 women with breast cancer by Mock et al. (2001) found 
that a home-based exercise program was an effective and 
low-cost intervention that managed fatigue and improved 
quality of life during chemotherapy and radiation therapy. 
Patients who regularly exercised before being diagnosed 
with cancer are most inclined to maintain a regular exercise 
program after the diagnosis; therefore, nurses should pay 
particular attention to individuals who lead a sedentary life-
style and provide nursing support and education regarding 
the importance of exercise routines (Pickett et al., 2002). 
However, exercise and simple activities, such as getting out 
of bed or getting up from a chair, can be difficult because 
of the severe pain associated with bone metastases. Effec-
tive pain treatment is, therefore, a key component of any 
program that is successful in maintaining mobility in these 
patients. Nonsteroidal anti-inflammatory medications would 
ideally be all that is needed for pain relief. Indeed, some 
recent evidence suggests that COX-2 may be involved in 
the development of bone metastases from breast cancer and 
that COX-2 inhibitors may therefore play a role in helping 
to prevent bone metastases and, therefore, bone pain (Singh 
et al., 2007). But the pain associated with bone metastases 
often is so severe that narcotic pain medications are needed. 
Continuous or high-dose narcotic therapy causes constipa-
tion and lethargy side effects. 

Bisphosphonates 

Bisphosphonates are the most common drugs used for the 
medical management of skeletal-related events in patients 
with cancer and metastatic bone disease (DeVita et al., 2001). 
Extensive evaluation in multiple clinical trials has shown 
bisphosphonates to be effective in reducing pain and limiting 
the occurrence of fractures. Bisphosphonates are categorized 
as bone resorption inhibitors in that they interfere with the 
metabolic activity of osteoclasts and inhibit calcium released 
from the bone. Bisphosphonates, therefore, effectively 
limit lytic activity of bone metastases and delay or prevent  
occurrence of skeletal-related events (Saad et al., 2002). At 
least five different bisphosphonates are available, although 
most have limited indications. Only zoledronic acid has 
been proven effective for skeletal-related events associated 
with prostate cancer and other solid tumors (see Table 2). 
As a result, zoledronic acid also is the only bisphosphonate 
approved for treatment of bone metastases associated with 
solid tumors. 

Table 1. Prevalence of Bone Metastasis Across Tumor Types

Variable

Study

Observation (months) 

Total skeletal-related 

events (excluding 

hypercalcemia) 

Radiation to bone 

Fractures 

Hypercalcemia 

Surgery to bone 

Spinal cord  

compression 

Breast 

Lipton, et 

al., 2000

24 

64

43

52

13

11

  3

Myeloma  

Berenson 

et al., 1998

9

51

34

37

  9

  5

  3

Prostate 

Saad  

2003

24

49

33

25

  1

  4

  8

Lung  

and Other 

Rosen et 

al., 2004

21 

46

34

22

  4

  5

  4

Variable Patients Affected in Placebo Arm (%)
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The route of administration (oral or IV) varies depending 
on the compound. Some preparations, such as ibandronate 
and clodronate, can be given either orally or IV, whereas oth-
ers, such as zoledronic acid and pamidronate, are given IV. 
Common side effects of oral bisphosphonate therapy include 
nausea, constipation, and dyspepsia (Vogel et al., 2004), 
events which can be severe enough to discontinue treatment 
(Wu, Dahut, & Gulley, 2007). Alternatively, switching to IV 
bisphosponate therapy should be considered. Adverse events 
are much less common with IV therapy, but do include fever, 
arthralgias, and anemia. Transient, flu-like symptoms are not 
uncommon following the first dose of IV bisphosphonates. 
Renal adverse events, characterized by elevated serum creati-
nine, also have been reported with IV bisphosphonate therapy 
(Berenson, 2005; Major, 2004). Osteonecrosis of the jaw is an 
uncommon event that has been reported in patients with cancer 
receiving complex treatment regimens including radiation, 
chemotherapy, and other treatments. Reports also have sur-
faced of osteonecrosis of the jaw in patients with cancer who 
use an IV bisphosphonate treatment regimen (Weitzman et 
al., 2007). Invasive dental procedures and poor oral health are 
among the suspected risk factors for this issue (Novartis Phar-
maceuticals, 2006b; Sambrook, Olver, & Goss, 2006) Patients 
are encouraged to have a dental examination and complete any 
necessary surgical dental procedures before they start bisphos-
phonate therapy (Novartis Pharmaceuticals, 2006b; Weitzman 
et al.). Patients who are taking bisphosphonates and exhibit 
exposed bone in the oral cavity should be referred to a dental 
professional for appropriate evaluation as soon as possible 
(Weitzman et al.). Advocacy for oral health and follow-up on 
oral symptomology is an opportunity for nursing intervention 
and education regarding bisphosphonate therapy.

Patients may survive for many years after they develop bone 
metastasis (Weinfurt et al., 2005). Therefore, they also may 
develop skeletal-related events, become disabled, or struggle 
with diminished quality of life for many years. Bisphospho-
nates, particularly zoledronic acid, limit the development of 
skeletal-related events and improve patient quality of life 
(Hillner et al., 2000). In a Cochrane Database of Systematic 
Reviews study of nine randomized clinical trials of women 
with breast cancer and clinically evident bone metastases  
(N = 2,189), bisphosphonates were found to reduce the risk of 
developing skeletal-related events by 17% (Pavlakis, Schmidt, 
& Stockler, 2005). However, the risk reduction varied sub-
stantially among the available bisphosphonate formulations. 
The largest risk reduction was 41%, seen with zoledronic acid 
therapy at a dose of 4 mg IV; pamidronate 90 mg IV resulted 
in a 23% risk reduction; and ibandronate and clodronate were 
associated with risk reductions of 18% or less.

Medications cannot be effective if they are not taken as pre-
scribed and evidence suggests that poor adherence to bispho-
sphonate therapy is associated with increased medical com-
plications. In a study of 35,537 women who were prescribed 
bisphosphonates for osteoporosis, a significant relationship 
was found between bisphosphonate prescription refill adher-
ence and fracture risk reduction (Siris et al., 2006). After 24 
months, a 45% relative risk reduction for fractures was seen in 
patients who took their medication. According to a Kaiser Per-
manente study, dosing frequency was the strongest predictor 
of medication adherence and persistence (Cramer, Amonkar, 
Hebborn, & Altman, 2005). Patients receiving weekly dosings 
had significantly higher adherence and longer persistence with 
the treatment compared to those on daily dosings. In addition 
to the side effects and other difficulties associated with oral 
bisphosphonate therapy, another reason for poor bisphospho-
nate adherence may be that treatment benefits, particularly 
a reduction in bone pain, are often not realized until several 
weeks or months after the start of therapy. As a result, one 
study of patients with cancer receiving oral bisphosphonates 
found that 65% of patients stopped taking the drug within six 
months of therapy initiation (Hoer et al., 2005). Others also 
have found that oral bisphosphonate therapy is associated with 
poor adherence compared with IV administration (Reid et al., 
2002). Although oral ingestion might otherwise be considered 
preferable, it is associated with uncomfortable gastrointestinal 
side effects, such as nausea, dyspepsia, acid indigestion, diar-
rhea, and constipation; all symptoms that are not an issue with 
IV treatment (Heatley, Lothman, & Major, 2006; Heidenreich, 
Hofmann, & Engelmann, 2001; Major et al., 2001). In addi-
tion, proper absorption of the oral formulation requires that 
the patient fast both before and after taking the medication and 
remain upright for a period of time after ingestion. 

Critical Role of Nurses as Educators  
and Healthcare Providers

Oncology nurses can take on several roles, such as educa-
tor, patient advocate, compassionate caregiver, and insightful 
listener, that can help educate patients regarding bisphospho-
nate treatment and enhance patient adherence and improve 
outcomes. The benefits of treatment with bisphosphonates are 
well-established, but the various types of bisphosphonates and 
their indications, administration methods, and safety profiles 
require decisions that must be made regarding not only the 
advisability of bisphosphonate treatment, but also which drug 
and administration route is appropriate for the patient. A lack 
of understanding on the part of nurses regarding bisphospho-
nates was identified by nurses as the main barrier to provid-
ing education to patients (Novartis Pharmaceuticals, 2006a). 
Participants agreed that an educated patient is most likely to 
adhere to bisphosphonate therapy recommendations.

In most oncology clinics, the nurse is the most appropriate 
person to provide primary education regarding the need for 
treatment. Because of this, nurses should have a clear under-
standing of the indications for bisphosphonate therapy, the 
mechanism of action of these drugs, and possible treatment 
side effects. Patients have varying educational needs and 
should be individually assessed on how to best communicate 
details regarding their disease treatment. Gender or social or 
educational status may determine a patient’s inclination to 

Table 2. Uses of Available Bisphosphonate Therapies

Drug

Clodronate  X X X

Etidronate X

Pamidronate X X X

Ibandronate X

Zoledronic acid X X X X

Hypercalcemia  

of Malignancy

Note. Based on information from DeVita et al., 2001.

Breast  

Cancer
Multiple 

Myeloma

Prostate 

Cancer
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ask questions about the disease or therapy. Unfortunately, 
patients often believe that they will be labeled as “bad” pa-
tients or that their questions will impede the quality of care 
they receive if they ask too many questions (NCI, 2008). 
Other patients actively avoid discussions about their disease 
because they do not want to be reminded of it. As a result, 
some patients will avoid going to support groups and choose 
instead to trust what the doctor is telling them without ques-
tion. It often falls to the nurse to initiate a dialogue about pain 
or other issues that have a significant affect on the patient’s 
quality of life. 

Most patients with cancer are not aware of the signs and 
symptoms of metastatic bone disease or the consequences 
of the complication. Other patient education needs may 
be broadly characterized as a need for reassurance, a need 
for an explanation of treatment benefits, and a need for 
details about the treatment mode. A need to reassure pa-
tients that bisphosphonate therapy will be effective and that 
they are receiving the latest and best-studied formulations 
is specifically needed. Bisphosphonate treatment is not 
chemotherapy and the difference should be explained to the 
patient. Likewise, the benefits of bisphosphonate treatment 
also should be emphasized, such as limiting or preventing 
the development of skeletal-related events or delaying 
their occurrence. The ability of bisphosphonate therapy 
to restore function, in part through reducing pain, also 
should be emphasized. A final but important component 
of patient education programs should be practical details 
about the therapy itself. Patients should clearly understand 
how and how often the drug should be administered, how 
long they should expect to be treated, and what side ef-
fects they might expect. If patients are forewarned about 
the possibility of gastrointestinal side effects with an oral 
bisphosphonate, they are less likely to discontinue therapy 
if such symptoms occur.

Conclusion

Guidelines for bisphosphonate therapy in treating patients 
with metastatic bone disease and skeletal-related events are 
needed and should be developed to assist nurses caring for 
patients with cancer. Nurses are uniquely positioned to com-
municate the importance of bisphosphonate therapy and are 
more likely than other healthcare providers to spend the neces-
sary time educating and listening to the patient’s concerns and 
questions. Nurses typically establish a relationship with the 
patient that involves a level of comfort and trust that is some-
times not possible in the doctor-patient relationship. Because 
of this, the nurse can greatly influence the likelihood that the 
patient will understand the need for bisphosphonate therapy, 
resulting in better treatment adherence. The patient’s quality 
of life will improve and he or she will be far less likely to pre-
maturely discontinue therapy. However, to fulfill this role, the 
nurse must be comfortable with the details of bisphosphonate 
therapy, including the mechanism and duration of action of the 
drug, how the drug is administered, common side effects, and 
how to assist the patient in managing those side effects.

The authors gratefully acknowledge those in attendance at the Zometa® 

(Novartis Pharmaceuticals) nursing advisory board meeting held in Rome, 

Italy, March 8–9, 2006, including Xavier Badia Liach, MD, PhD, Anna Maria 

Colussi, BSc, Helen Crowe, RN, Lawrence Drudge-Coates, BSc, MSc, Jan 

Foubert, PhD, Rebecca Ann Hawkins, MSN, ANP, AOCN®, Nicole Anne 

Kinnane, RN, Helen Löthman, RN, Cibele A.M. Pimenta, PhD, Anne-Marie 

Ribes-Bardou, Claire Ryan, BSc, Yvonne Wengstrom, OCN®, PhD, Christian 

Wylegalla Diplom-Pflegewirt, and Ana Jimenez Zarate. The authors also 

thank Donald Marion, MD, for assistance in writing this article and Novartis 

for assistance in its production.

Author Contact: Margaret I. Fitch, RN, PhD, can be reached at 
marg.fitch@sunnybrook.ca, with copy to editor at ONFEditor@
ons.org.

Berenson, J.R. (2005). Recommendations for zoledronic acid treatment of 

patients with bone metastases. Oncologist, 10(1), 52–62.

Berenson, J.R., Lichtenstein, A., Porter, L., Dimopoulos, M.A., Bordoni, R., 

George, S., et al. (1998). Long-term pamidronate treatment of advanced 

multiple myeloma patients reduces skeletal events. Myeloma Aredia Study 

Group. Journal of Clinical Oncology, 16(2), 593–602.

Coleman, E.A., Coon, S., Hall-Barrow, J., Richards, K., Gaylor, D., & 

Stewart, B. (2003). Feasibility of exercise during treatment for multiple 

myeloma. Cancer Nursing, 26(5), 410–419.

Coleman, R.E. (1997). Skeletal complications of malignancy. Cancer, 80(8, 

Suppl.), 1588–1594.

Cooper, C. (1997). The crippling consequences of fractures and their 

impact on quality of life. American Journal of Medicine, 103(2a), 

13S–19S.

Cramer, J.A., Amonkar, M.M., Hebborn, A., & Altman, R. (2005). Compli-

ance and persistence with bisphosphonate dosing regimens among women 

with postmenopausal osteoporosis. Current Medical Research and Opin-

ion, 21(9), 1453–1460.

Delea, T.E., McKiernan, J.M., Brandman, J., Sung, J., Raut, M., & Oster, 

G. (2005). Effects of skeletal complications on total medical care costs in 

patients with bone metastases of solid tumors [Abstract 8094]. Presenta-

tion at the 41st American Society of Clinical Oncology Annual Meeting, 

Orlando, FL.

DeVita, V.T., Jr., Hellman, S., & Rosenberg, S.A. (2001). Cancer: Principles 

and practice of oncology (6th ed.). Philadelphia: Lippincott Williams and 

Wilkins.

References

Gobel, B.H. (2005). Metabolic emergencies. In J.K. Itano & K.N. Taoka 

(Eds.), Core curriculum for oncology nursing (4th ed., pp. 383–421). 

Philadelphia: Elsevier Saunders.

Halfdanarson, T.R., Hogan, W.J., & Moynihan, T.J. (2006). Oncologic emergen-

cies: Diagnosis and treatment. Mayo Clinic Proceedings, 81(6), 835–848.

Heatley, S., Lothman, H., & Major, P. (2006). Gastrointestinal side effects can 

reduce compliance with oral bisphosphonate therapy in cancer patients. 

Presentation at the Fifth European Oncology Nursing Society Spring 

Convention, Innsbruck, Austria.

Heidenreich, A., Hofmann, R., & Engelmann, U.H. (2001). The use of bis-

phosphonate for the palliative treatment of painful bone metastasis due to 

hormone refractory prostate cancer. Journal of Urology, 165(1), 136–140.

Hillner, B.E., Ingle, J.N., Berenson, J.R., Janjan, N.A., Albain, K.S., Lipton, 

A., et al. (2000). American Society of Clinical Oncology guideline on the 

role of bisphosphonates in breast cancer. American Society of Clinical 

Oncology Bisphosphonates Expert Panel. Journal of Clinical Oncology, 

18(6), 1378–1391.

Hoer, A., Gol, D., Gothe, H., Schiffhorst, G., Brandman, J., & Haussler, B. 

(2005). Rates and determinants of patient persistency with oral bisphos-

phonates in cancer patients. Supportive Care in Cancer, 13, 428.

Horiuchi, T., Miyachi, T., Arai, T., Nakamura, T., Mori, M., & Ito, H. (1997). 

Raised plasma concentrations of parathyroid hormone related peptide in 

hypercalcemic multiple myeloma. Hormone and Metabolic Research, 

29(9), 469–471.

Lee, J.K., Chuang, M.J., Lu, C.C., Hao, L.J., Yang, C.Y., Han, T.M., et al. 

(1997). Parathyroid hormone and parathyroid hormone related protein as-

D
ow

nl
oa

de
d 

on
 0

6-
30

-2
02

4.
 S

in
gl

e-
us

er
 li

ce
ns

e 
on

ly
. C

op
yr

ig
ht

 2
02

4 
by

 th
e 

O
nc

ol
og

y 
N

ur
si

ng
 S

oc
ie

ty
. F

or
 p

er
m

is
si

on
 to

 p
os

t o
nl

in
e,

 r
ep

rin
t, 

ad
ap

t, 
or

 r
eu

se
, p

le
as

e 
em

ai
l p

ub
pe

rm
is

si
on

s@
on

s.
or

g.
 O

N
S

 r
es

er
ve

s 
al

l r
ig

ht
s.



ONCOLOGY NURSING FORUM – VOL 35, NO 4, 2008

713

says in the investigation of hypercalcemic patients in hospital in a Chinese 

population. Journal of Endocrinological Investigation, 20(7), 404–409.

Lipton, A. (1997). Biophosphates and breast carcinoma. Cancer, 80(8, 

Suppl.), 1668–1673.

Lipton, A. (2005). Management of bone metastases in breast cancer. Current 

Treatment Options in Oncology, 6(2), 161–171.

Lipton, A., Theriault, R.L., Hortobagyi, G.N., Simeone, J., Knight, R.D., 

Mellars, K., et al. (2000). Pamidronate prevents skeletal complications 

and is effective palliative treatment in women with breast carcinoma and 

osteolytic bone metastases: Long term follow-up of two randomized, 

placebo-controlled trials. Cancer, 88(5), 1082–1090.

Major, P. (2004). Gastrointestinal adverse events can reduce compliance 

with oral bisphosphonate therapy and result in early study termination 

[Abstract 58]. Presentation at the “What Is New in Bisphosphonates?” 

7th Workshop on Bisphosphonates—From the Laboratory to the Patient, 

Davos, Switzerland.

Major, P., Lortholary, A., Hon, J., Abdi, E., Mills, G., Menssen, H.D., et 

al. (2001). Zoledronic acid is superior to pamidronate in the treatment 

of hypercalcemia of malignancy: A pooled analysis of two randomized, 

controlled clinical trials. Journal of Clinical Oncology, 19(2), 558–567.

McKiernan, J., Delea, T.E., Liss, M., Edelsberg, J.S., Brandman, J., Sung, 

J.C., et al. (2004). Impact of skeletal complications on total medical care 

costs in prostate cancer patients with bone metastases [Abstract 6057]. 

Presentation at the 40th American Society of Clinical Oncology Annual 

Meeting, New Orleans, LA.

Mock, V., Pickett, M., Ropka, M.E., Muscari, L.E., Stewart, K.J., Rhodes, 

V.A., et al. (2001). Fatigue and quality of life outcomes of exercise during 

cancer treatment. Cancer Practice, 9(3), 119–127.

Mundy, G.R., & Yoneda, T. (1995). Facilitation and suppression of bone 

metastasis. Clinical Orthopaedics and Related Research, 312, 34–44.

National Cancer Institute. (2008). Pain (PDQ®). Retrieved May 7, 2008, from 

http://www.nci.nih.gov/cancertopics/pdq/supportivecare/pain/HealthPro 

fessional

Novartis Pharmaceuticals Corporation. (2006a). Summit meeting to discuss 

the role of nurses in administering bisphosphonate treatments for bone 

metastases. Brussels, Belgium: European Oncology Nursing Society.

Novartis Pharmaceuticals Corporation. (2006b). Zometa® [Package insert]. 

East Hanover, NJ: Author. 

Pavlakis, N., Schmidt, R.L., & Stockler, M. (2005). Bisphosphonates for 

breast cancer. Cochrane Database of Systematic Reviews, 3, CD003474.

Petrut, B., Trinkaus, M., Simmons, C., & Clemons, M. (2008). A primer of 

bone metastases management in breast cancer patients. Current Oncology, 

15(Suppl. 1), S50–S57.

Pickett, M., Mock, V., Ropka, M.E., Cameron, L., Coleman, M., & Podewils, 

L. (2002). Adherence to moderate-intensity exercise during breast cancer 

therapy. Cancer Practice, 10(6), 284–292.

Reid, I.R., Brown, J.P., Burckhardt, P., Horowitz, Z., Richardson, P., Trechsel, U., 

et al. (2002). Intravenous zoledronic acid in postmenopausal women with low 

bone mineral density. New England Journal of Medicine, 346(9), 653–661.

Rosen, L.S., Gordon, D.H., Dugan, W., Jr., Major, P., Eisenberg, P.D., 

Provencher, L., et al. (2004). Zoledronic acid is superior to pamidronate 

for the treatment of bone metastases in breast carcinoma patients with at 

least one osteolytic lesion. Cancer, 100(1), 36–43.

Rosen, L.S., Gordon, D.H, Tchekmedyian, N.S., Yanagihara, R., Hirsh, V., 

Krzakowski, M., et al. (2004). Long-term efficacy and safety of zoledronic 

acid in the treatment of skeletal metastases in patients with nonsmall cell 

lung carcinoma and other solid tumors: A randomized, phase III, double-

blind, placebo-controlled trial. Cancer, 100(12), 2613–2621.

Saad, F. (2003). Bisphosphonates in prostate cancer: Where are we and 

where should we go. Journal of the National Cancer Instute, 95(17), 

1262-1263.

Saad, F., Gleason, D.M., Murray, R., Tchekmedyian, S., Venner, P., Lacombe, 

L., et al. (2002). A randomized, placebo-controlled trial of zoledronic acid 

in patients with hormone-refractory metastatic prostate carcinoma. Journal 

of the National Cancer Institute, 94(19), 1458–1468.

Saad, F., Olsson, C., & Schulman, C.C. (2004). Skeletal morbidity in men 

with prostate cancer: Quality-of-life considerations throughout the con-

tinuum of care. European Urology, 46(6), 731–739.

Sabino, M., & Mantyh, P. (2005). Pathophysiology of bone cancer pain. 

Journal of Supportive Oncology, 3(1), 15–24.

Sambrook, P., Olver, I., & Goss, A. (2006). Bisphosphonates and osteonecro-

sis of the jaw. Australian Family Physician, 35(10), 801–803.

Singh, B., Berry, J.A., Shoher, A., Ayers, G.D., Wei, C., & Lucci, A. (2007). 

COX-2 involvement in breast cancer metastasis to bone. Oncogene, 26(26), 

3789–3796.

Siris, E.S., Harris, S.T., Rosen, C.J., Barr, C.E., Arvesen, J.N., Abbott, 

T.A., et al. (2006). Adherence to bisphosphonate therapy and fracture 

rates in osteoporotic women: Relationship to vertebral and nonvertebral 

fractures from 2 U.S. claims databases. Mayo Clinic Proceedings, 81(8), 

1013–1022.

Sriussadaporn, S., Phoojaroenchanachai, M., Ploybutr, S., Plengvidhya, N., 

Peerapatdit, T., Nitiyanant, W., et al. (2007). Hypercalcemia of malig-

nancy: A study of clinical features and relationships among circulating 

levels of calcium, parathyroid hormone, and parathyroid hormone-

related peptide. Journal of the Medical Association of Thailand, 90(4), 

663–671.

Vogel, C.L., Yanagihara, R.H., Wood, A.J., Schnell, F.M., Henderson, C., 

Kaplan, B.H., et al. (2004). Safety and pain palliation of zoledronic acid 

in patients with breast cancer, prostate cancer, or multiple myeloma 

who previously received bisphosphonate therapy. Oncologist, 9(6), 

687–695.

Weinfurt, K.P., Anstrom, K.J., Castel, L.D., Schulman, K.A., & Saad, 

F. (2006). Effect of zoledronic acid on pain associated with bone me-

tastasis in patients with prostate cancer. Annals of Oncology, 17(6), 

986–989.

Weinfurt, K.P., Li, Y., Castel, L.D., Saad, F., Timbie, J.W., Glendenning, G.A., 

et al. (2005). The significance of skeletal-related events for the health-

related quality of life of patients with metastatic prostate cancer. Annals 

of Oncology, 16(4), 579–584.

Weitzman, R., Sauter, N., Eriksen, E.F., Tarassoff, P.G., Lacerna, L.V., 

Dias, R., et al. (2007). Critical review: Updated recommendations for 

the prevention, diagnosis, and treatment of osteonecrosis of the jaw 

in cancer patients. Critical Reviews in Oncology/Hematology, 62(2), 

148–152.

Wu, S., Dahut, W.L., & Gulley, J.L. (2007). The use of bisphosphonates in 

cancer patients. Acta Oncologica, 46(5), 581–591.

D
ow

nl
oa

de
d 

on
 0

6-
30

-2
02

4.
 S

in
gl

e-
us

er
 li

ce
ns

e 
on

ly
. C

op
yr

ig
ht

 2
02

4 
by

 th
e 

O
nc

ol
og

y 
N

ur
si

ng
 S

oc
ie

ty
. F

or
 p

er
m

is
si

on
 to

 p
os

t o
nl

in
e,

 r
ep

rin
t, 

ad
ap

t, 
or

 r
eu

se
, p

le
as

e 
em

ai
l p

ub
pe

rm
is

si
on

s@
on

s.
or

g.
 O

N
S

 r
es

er
ve

s 
al

l r
ig

ht
s.


