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Abstract

Tolerability of drug therapies is an important factor when selecting palliative treatments for use in cancer patients. This is
particularly the case when choosing long-term bisphosphonate therapy for management of skeletal metastases, because of the high
disease-related morbidity burden and the toxicities associated with anticancer drugs. In a phase III trial of patients with
bone metastases from breast cancer, intravenous (i.v.) ibandronate 6 mg infused every 3—4 weeks for 96 weeks has a similar safety
profile to placebo, with no renal safety concerns. Pooled data from two phase III studies of oral ibandronate found that a daily 50
mg dose was well-tolerated, with few gastrointestinal side effects. These results suggest that oral and i.v. ibandronate have
important safety and tolerability advantages over existing i.v. and oral bisphosphonate treatments.

© 2004 Elsevier Ltd. All rights reserved.

1. Introduction

Many patients with advanced cancer develop meta-
static bone disease, a painful and disabling condition
characterised by clinical complications including patho-
logical fractures, compression of the spinal cord and
hypercalcaemia [1,2]. Tolerability is of considerable
importance in the selection of palliative therapy for
patients with skeletal metastases, because of the high
disease burden and toxicities associated with the treat-
ment of their underlying malignancy [3]. While cancer
therapies such as radiotherapy and chemotherapy
relieve the symptoms of metastatic bone disease [4],
associated side effects limit their use.

Bisphosphonates have proven efficacy against the
skeletal complications of metastatic bone disease [5—8].
However, they can be associated with unpleasant
adverse events (AEs). Oral bisphosphonate therapy (e.g.
clodronate) is associated with gastrointestinal (GI) dis-
turbances, such as oesophagitis, gastritis and diarrhoea
[9,10]. Infusion of bisphosphonates can lead to injection-
site reactions (affecting up to 6% of patients) and an
acute phase reaction (a flu-like syndrome observed in up
to a third of patients, typically lasting 1-2 days following
first administration) [10]. Some patients receiving i.v.
zoledronic acid and pamidronate develop renal comp-
lications, which are occasionally severe [10,12,13].
Rare side effects of bisphosphonate therapy include
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hypocalcaemia (symptomatic), ocular side effects
(retinitis, uveitis, scleritis), asthmatic attacks (in patients
sensitive to aspirin), skin rashes, phlebitis and taste
distortions [10,12,13].

Despite the existence of class-related toxicities, the
safety and tolerability profiles of individual bisphos-
phonates do vary. This paper reviews the safety data for
i.v. and oral ibandronate, from phase III studies of
patients with metastatic bone disease from breast cancer.

2. LV. ibandronate safety

Although safety data for the recommended 6 mg dose
of intravenous ibandronate have been collected in rela-
tively few patients compared with other intravenous
bisphosphonates, clinical trial evidence supports the
tolerability of this agent in metastatic bone disease. A
multicentre, randomised, double-blind placebo-controlled
trial of patients with skeletal metastases from breast
cancer examined the safety of i.v. ibandronate 6 mg
(n=157) versus placebo (n=152) infused every 3-4
weeks for 96 weeks of treatment [14,15]. A summary of
the clinical efficacy findings of this study is provided in
this supplement [16].

The results showed that approximately 40% of
patients receiving i.v. ibandronate 6 mg or placebo
completed the 96-week treatment period. The median
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time on study was longer in the 6 mg group (72.3 weeks)
than in the placebo group (52.3 weeks). As would be
expected in a patient population with advanced cancer,
almost all patients (93.4% in the ibandronate group and
98.7% in the placebo group) experienced an AE during
the 2-year study period. The majority of AEs reported
were related to malignancy progression, affecting 53%
and 40% of patients in the ibandronate and placebo
groups, respectively.

Drug-related AEs were experienced by a slightly
higher percentage of patients receiving i.v. ibandronate
(55.3%) than with placebo (49.7%), primarily due to an
increased incidence of myalgia, flu-like syndrome, and
diarrhoea (Table 1). There was no evidence of renal
toxicity with i.v. ibandronate treatment, as the incidence
of renal AEs was low and comparable to placebo
(Table 2). None of the renal AEs with ibandronate were
graded serious, or led to withdrawal from treatment.

Table 1
Summary of treatment-related AEs with i.v. ibandronate versus
placebo (MF 4265)

Event Placebo Ibandronate
(n=157) 6 mg (n=152)
Y% Y%
Patients reporting at least one event 49.7 55.3
Body as a whole
Asthenia 5.1 6.6
Fever 6.4 59
Flu-like syndrome 1.3 5.3
Digestive system
Nausea 4.5 33
Diarrhoea 0.6 5.3
Musculoskeletal system
Myalgia 3.8 5.3
Nervous system
Headache 2.5 5.9
Respiratory system
Upper respiratory infection 4.5 4.6

Table 2
Summary of renal AEs with i.v. ibandronate versus placebo (MF
4265)

Renal event Placebo Ibandronate 6 mg
(n=157) (n=152) (%)

Kidney failure 1.3 -

Kidney pain 0.6 0.0

Acute kidney failure - 0.7

Creatinine increased 1.3 2.6
Hydronephrosis 1.3 0.7

Total 4.5 4.0

3. Oral ibandronate safety

The safety of oral ibandronate 50 mg/day (n=286)
versus placebo (n=277) was investigated in a pooled
analysis of two 96-week, multicenter, randomised,
double-blind studies [15]. Efficacy data from these
studies are summarised in a separate paper [16].

The 96-week treatment period was completed by 42%
of patients in the oral ibandronate group and 38% of
patients in the placebo group. Median time from
randomisation to study end was 79.1 weeks with oral
ibandronate and 69.7 weeks with placebo. As seen in the
1.v. trial, the percentage of patients experiencing any AE
was similar between the ibandronate 50 mg (94.4%) and
placebo (95.3%) groups.

There was a slightly higher incidence of drug-related
AEs with ibandronate 50 mg (26.6%) than with placebo
(17.7%), owing to more reports of hypocalcaemia in the
ibandronate group (an AE associated with the use of
any bisphosphonate) (Table 3). Ibandronate 50 mg was
associated with a slightly higher incidence of drug-
related upper GI AEs (dyspepsia and esophagitis) than
placebo. Oral ibandronate 50 mg had no renal safety
concerns, as shown by the percentage of patients with
elevated creatinine levels (1.4% versus 2.2% with
placebo) and the overall incidence of renal AEs (5.2%
versus 4.7% with placebo).

4. Discussion

Data from three phase III clinical studies demon-
strated that both i.v. and oral ibandronate are well
tolerated over 2 years of treatment in patients with
metastatic bone disease due to breast cancer, with AE
profiles similar to placebo. The long-term tolerability
of bisphosphonate therapy is crucial given the

Table 3
Most common treatment-related AEs with oral ibandronate versus
placebo (MF 4414/4434)

Placebo Ibandronate
(n=2177) 50 mg (n=286)
Y% (%)
Patients reporting at least one event 17.7 26.6
Body as a whole
Abdominal pain 0.7 2.1
GI events
Dyspepsia 4.7 7.0
Nausea 1.4 3.5
Oesophagitis 0.7 2.1
Diarrhoea 1.4 1.4

Metabolic and nutritional disorders
Hypocalcaemia 5.1 9.4
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chronic nature of metastatic bone disease management.
As improvements in cancer therapies increase survival
duration, patients with metastatic bone disease may
well receive bisphosphonate therapy for a number of
years.

In a phase III trial, infusion of i.v. zoledronic acid 4
mg over 15 min and i.v. pamidronate infused over 2 h
every 3—4 weeks led to elevated creatinine levels (defined
by increases of 0.5 mg/dL if baseline < 1.4 mg/dL or 1.0
mg/dL if baseline >1.4 mg/dL; or an increase of twice
the baseline value) in 8-9% of patients [11]. In a retro-
spective study conducted in a US cancer clinic, when
zoledronic acid 4 mg was infused over 15 min, 23% of
patients with bone metastases from multiple myeloma,
breast, prostate or lung cancer had raised serum creati-
nine levels [17]. These incidences are considerably higher
than reported for i.v. ibandronate 6 mg (1.4%) or
oral ibandronate 50 mg (2.2%) in the phase III trials
reported here.

Occasionally, infusion of zoledronic acid and pami-
dronate at recommended doses (4 mg infused over 15
min, 90 mg infused over >2 h) has been shown to
cause severe renal toxicity, resulting in acute renal
failure and drug discontinuation [18,19]. Regular
patient observation is essential, with renal function
monitoring prior to each dose [20], as stated in pro-
duct labelling [21]. Such monitoring is time-consuming
for patients and hospital staff, and may add to the
overall cost of care. The absence of evidence for long-
term renal safety concerns suggests that i.v. iban-
dronate 6 mg provides a well-tolerated alternative to
other i.v. bisphosphonates. In addition, ibandronate
may offer a viable treatment option for patients with
existing renal function impairment [21]. The need for
constant safety monitoring should be lower with i.v.
ibandronate than existing i.v. agents, reducing patient
visit time and hospital resource use. Inpatient or out-
patient clinic visits for bisphosphonate therapy would
no longer be required if the oral ibandronate formula-
tion (which also has no related renal safety issues) was
prescribed.

Oral ibandronate 50 mg/day also has a favourable GI
tolerability profile, with an incidence of GI side effects
that is similar to placebo. In contrast, a 2-year study of
1069 breast cancer patients with bone metastases
showed a significantly higher incidence of diarrhoea
with oral clodronate 1600 mg/day (16.6%) versus
placebo (7.4%, P <0.001) [10]. Although it is difficult to
compare results between trials, upper GI events occur-
red in 22% of patients receiving clodronate in this study
[9], compared with an incidence of approximately
7% with oral ibandronate in phase III trials. The GI
tolerability of oral ibandronate may help to ensure daily
adherence to treatment (and therefore optimal drug
efficacy), particularly if taken at home without close
medical supervision.

5. Conclusion

Available data suggest that ibandronate is well-tolerated
in metastatic bone disease. There were no significant
renal or GI safety concerns with ibandronate at recom-
mended doses in phase III clinical studies. These data
suggest that ibandronate is suitable for the long-term
care of patients with skeletal metastases. Further trials
to directly compare the safety of ibandronate and other
bisphosphonates are underway.
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