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A Randomised Phase II Study of Oral Pamidronate for the
Treatment of Bone Metastases from Breast Cancer
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47 patients with progressive, painful, predominantly lytic bone metastases from breast cancer were

included in a randomised double-blind phase II trial comparing the eVects of pamidronate 150 and

300 mg daily. Oral pamidronate produced either sclerosis or stabilisation of lytic metastases for at

least 24 weeks in 5 of 24 and 3 of 23 patients at the 300 and 150 mg dose levels, respectively. Evidence of

symptomatic improvement was observed in 5 of 22 (23%) and 7 of 22 (32%) patients for symptomatic

disease at the respective doses. These improvements were accompanied by a reduction in the rate of

bone resorption as shown by suppression (P = < 0.01) of urinary calcium and a non-signi®cant fall in

deoxypyridinoline. No obvious diVerences in eYcacy were observed between the two dose levels.

Gastrointestinal adverse events, principally comprising nausea and vomiting, were the most com-

monly reported side-eVects leading to discontinuation of trial treatment in 4 of 24 and 2 of 23 patients

at 300 and 150 mg dose levels, respectively. The poor tolerability of oral pamidronate coupled with the

modest clinical eVects reported here suggest that oral pamidronate will not replace the current strat-

egy of regular intravenous infusions of pamidronate for the treatment of osteolytic bone disease.
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INTRODUCTION

Bisphosphonates are potent inhibitors of osteoclast function

which, particularly in advanced breast cancer [1, 2] and mul-

tiple myeloma [3, 4], are increasingly being incorporated into

the management of metastatic bone disease. Clinically

important, bene®cial eVects on skeletal complications [1, 3],

bone pain [5], quality of life [1, 3, 5] and evolution of the

disease during systemic treatment [6] have been demon-

strated. Pamidronate is the most potent and widely tested of

the commercially available bisphosphonates in cancer

patients and regular intravenous (i.v.) treatments are now

established in many countries around the world for the treat-

ment of osteolytic bone metastases from breast cancer and

multiple myeloma [7].

To avoid the inconvenience of regular i.v. infusions, an

eVective oral formulation could be preferable for many

patients. Clinical eYcacy has already been demonstrated with

oral clodronate [2], and a non-standardised oral form of

pamidronate has been extensively tested in Holland [8]. In

the latter phase III trial, in which cancer patients with bone

metastases were given standard therapy either alone or with

300±600 mg of oral enteric-coated pamidronate, a 38%

reduction in skeletal complications was seen in patients

receiving pamidronate.

In general, bisphosphonates are poorly absorbed and oral

administration of amino-bisphosphonates is associated with

signi®cant gastrointestinal (GI) side-eVects. In the Dutch

trial with pamidronate, GI toxicity led to premature dis-

continuation in 25% of patients receiving 600 mg daily and in

8% given 300 mg. In an attempt to circumvent these pro-

blems, Novartis (formerly Ciba) developed a novel capsule

formulation of pamidronate each containing several hundred

enteric-coated pellets.

In a phase I trial with this new formulation, 104 patients

with breast cancer and bone metastases were randomised to

receive doses of 75, 150 and 300 mg daily for 4 weeks [9].

Possible pamidronate-related GI toxicity was reported in 6 of
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34 (18%), 2 of 34 (6%) and 11 of 36 (31%) patients treated

at 75, 150 and 300 mg, respectively. Urinary calcium excre-

tion (UCCR)Ða surrogate marker of bone resorptionÐwas

reduced equally at doses of 150 and 300 mg, but to a lesser

degree at 75 mg.

The present study was initiated to con®rm the eYcacy and

tolerability pro®les of the 150 and 300 mg doses over a longer

treatment period. The primary objective was to determine the

proportion of patients who achieved either sclerosis or stabi-

lisation of lytic bone lesions. Secondary objectives included

eVects on pain, mobility and analgesic use, reduction in bio-

chemical markers of bone resorption and assessment of the

tolerability of the two dose levels.

PATIENTS AND METHODS

Patient selection

47 women with a median age of 53 years (range 37±83

years) with metastatic breast cancer and radiologically pro-

gressing bone metastases from six centres in the U.K. and

Denmark were invited to participate in this randomised dou-

ble-blind, comparative, multi-centre, phase II trial.

Patients had to have at least two bone metastases visible on

plain radiograph with at least one purely lytic lesion for radi-

ological assessment. Metastases present outside the skeleton

had to be clinically stable and at sites that were not immedi-

ately life threatening. Patients had to have failed to respond

to, or relapsed on, at least one previous systemic treatment,

have a life expectancy of at least 3 months and adequate

haematological, renal and hepatic function.

Patients whose bone metastases were pain free on non-

opiate analgesics, with visceral soft tissue disease requiring

systemic anticancer treatment, hypercalcaemia of malig-

nancy, proven peptic ulcer, poor performance status unre-

lated to bone disease (WHO 3±4) and any prior treatment

with bisphosphonates within the previous 6 months, were

excluded from the study.

All centres obtained local ethical committee approval prior

to beginning the trial and written informed consent was

obtained from patients before enrolment.

Trial medication and treatment

Patients received either pamidronate 300 mg daily (two

capsules of pamidronate 75 mg taken twice daily 30 min

before breakfast and 30 min before the evening meal) or

pamidronate 150 mg daily when active drug was only inclu-

ded in the capsules taken in the morning with placebo cap-

sules being administered in the evening. Medication was

taken with a large glass of water and patients were advised not

to lie down immediately after taking medication to avoid

prolonged contact of the medication with the oesophageal

mucosa. Food and medications containing calcium were not

permitted 60 min before and 30 min after taking the trial

medication.

During the trial, patients did not receive any other antic-

ancer drug therapy and, in order to prevent confusion with

possible hormone withdrawal responses, patients on hormo-

nal agents at trial entry continued to receive the same hor-

monal treatment, providing this had been unchanged for at

least 3 months prior to trial entry. Hormonal agents given for

less than 3 months were discontinued.

Patients were not to receive any agents known to in¯uence

bone metabolism. Radiotherapy could be given during the

trial provided that treatment was given to less than 25% of

bone lesions. Lesions irradiated during the trial period or

within 6 weeks prior to entry were not used to assess

response.

Monitoring response

Patients were assessed at 4-weekly intervals. At each visit,

the patients completed questionnaires related to pain, mobi-

lity and analgesic use and provided urine and blood samples

for the measurement of markers of bone resorption and the

various safety parameters, respectively. The investigator also

recorded the patient's WHO performance status and plain

radiographs of bone lesions were performed before treatment

and at weeks 13 and 25.

Objective response. The primary end-point of the trial was

the number of patients who developed a response in bone on

serial plain radiographs. Skeletal response was de®ned as

either sclerosis within lytic lesions on plain radiographs taken

at weeks 13 or 25, or stable disease in bone until at least week

25. To ensure consistency in the assessment of response and

the time to progression in bone between the centres, an

extramural review of plain radiographs was performed. Two

reviewers from each of the participating countries (a clinical

oncologist and a radiologist) reviewed the plain radiographs

from all randomised patients in that country under blind

conditions. The results from this review procedure were used

in the analysis of the primary eYcacy variable. The results of

the plain radiograph appearances as recorded by the investi-

gators were also noted.

Subjective response. To assess symptomatic response,

patients were asked to record at each visit the average pain

intensity during the previous week according to a six-point

scale, along with a modi®ed version of the Oswestry Back

Pain Questionnaire [10]. Patients recorded their total

analgesic intake during the previous 24 h and this was con-

verted to a seven-point analgesic score. At each visit, the

investigator recorded the patient's performance status

according to the WHO Scale.

Patients with a symptomatic improvement were classi®ed

into major and minor symptomatic responders. A major

symptomatic response was achieved if any of the following

main signi®cant improvements occurred and a minor response

if at least two of the lesser criteria in brackets occurred:

(a) reduction in pain by at least one category of the six-

point pain scale at 2 (1) consecutive 4-weekly exam-

inations when compared with baseline;

(b) 20% (10%) improvement in the score of the pain and

mobility questionnaire at two consecutive 4-weekly

examinations when compared with baseline;

(c) 50% (25%) reduction for at least 2 months in the dose

of the most powerful analgesic taken at trial entry.

Biochemical assessment

For the measurement of bone resorption markers, a second

void sample of urine following an overnight fast was col-

lected, acidi®ed to prevent precipation of calcium phosphate,

frozen at ÿ20�C and subsequently shipped for central analy-

sis. Serum for haematological and biochemical safety data

was analysed locally at the participating centres.

Toxicity assessment

All adverse events were recorded and graded according to

WHO criteria with the exception of GI toxicity for which a
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grading system more appropriate for chronic drug adminis-

tration was used. This is shown in Table 1.

Study size and statistical methods

It was originally planned to treat a total of 52 patients.

With an assumed response rate of 15% in each treatment arm

and a sample size of 26 patients per treatment group, the

probability of observing zero responders was < 1.5% at each

dose level. Because of the signi®cant level of GI toxicity and

the increasing evidence for the use of intravenous bispho-

sphonate therapy for metastatic bone disease [1, 5, 6], the

trial was closed to enrolment prematurely after only 47

patients had been recruited.

RESULTS

The treatment groups were well matched for baseline

characteristics, including weight, time since ®rst bone metas-

tasis, performance status, analgesic score and pain score. The

only pretreatment diVerence between the treatment groups

was that the median baseline scores on the pain and mobility

questionnaire were 50 and 31% for 300 and 150 mg dose

groups, respectively.

The eYcacy data are summarised in Table 2. At 300 mg, 5

of 24 patients (21%, 95% con®dence interval (CI) 7±42%)

achieved a response in bone according to data collected at

extramural review. The corresponding ®gure for the 150 mg

dose was 3 of 23 patients (13%, 95% CI 3±33%). Of these 8

responders, 2 at 300 mg had stable disease at week 25, the

remaining 6 had sclerosis of lytic bone lesions corresponding

to a partial response according to UICC criteria [11]. Inter-

estingly, a partial response was documented by the investiga-

tors in only 1 of these 7 responders.

All patients had some degree of pain at trial entry and 22

patients at each dose level were assessable for subjective

response. By week 9, 3 patients in each treatment group were

pain free. A major symptomatic response was reported in 5 of

22 patients (23%) and 7 of 22 (32%) patients receiving 300

or 150 mg pamidronate, respectively. During the ®rst 3

months, the median score from the pain and mobility ques-

tionnaire fell by 25% with pamidronate 300 mg but there was

no improvement in scores in the 150 mg dose group. No sig-

ni®cant changes in analgesic intake were observed with either

dose group and only 6 patients were recorded as improving

their performance status.

On external review, 11 patients at each dose level were

judged to have progressed in the skeleton during the trial.

Median time to progressive disease in bone was 121 and 92

days for patients treated with 300 and 150 mg pamidronate,

respectively. This diVerence was not statistically signi®cant

(P = 0.75, log rank test). Using data recorded by the investi-

gators, time to progressive disease in bone was somewhat

longer, measuring 166 and 124 days in the respective dose

groups, a diVerence which was also not statistically signi®cant

(P = 0.75, log rank test).

In both treatment groups, UCCR fell to < 50% of the

baseline value by week 5 (P = < 0.01). There was no clear

diVerence between the two dosage groups. In contrast to the

UCCR, the level of pyridinoline excretion remained relatively

constant for the duration of the trial, whilst for deoxypyr-

idinoline there was a modest non-signi®cant reduction in

levels which was most apparent in the 300 mg dose group.

However, the percentage reduction from baseline was much

less than for the UCCR and was rarely more than 30%

(Figure 1).

Adverse experiences (AEs) were reported by 23 of 24

patients (96%) at 300 mg and 17 of 23 patients (74%) at

Table 1. Grading scheme for gastrointestinal toxicity

Symptom Grade 1 Grade 2 Grade 3

Nausea Not daily, tolerable with or

.without therapy

Daily, tolerable with or without therapy Intolerable

Vomiting Less than three times per week More than three times per week

.but not daily

Daily or intolerable

Abdominal pain Mild, not more than three times

.per week

Mild, more than three times per week

.but not daily

Intolerable or daily of any severity

Diarrhoea Transient, not more than 2 days

.in duration

Tolerable, more than 2 days in

.duration

Intolerable or requiring active

.therapy

Others Mild Moderate Severe

Table 2. Objective and subjective responses to oral pamidronate

150 mg

(n = 23)

300 mg

(n = 24)

Objective response at EMR 3 PR 3 PR

0 SD 2 SD

Investigator's objective response 1 PR 0 PR

2 SD 4 SD

Major subjective response 7/22 (32%) 5/22 (23%)

Minor subjective response 4/18 (22%) 3/20 (15%)

PR, partial response; SD, stable disease; EMR, extramural review.

Table 3. Adverse events considered to be at least possibly related to

oral pamidronate

150 mg 300 mg

Grade

1

Grade

2

Grade

3

Grade

1

Grade

2

Grade

3

Gastrointestinal*

Nausea 4 2 0 4 3 1

Vomiting 2 3 0 2 1 2

Diarrhoea 5 2 0 1 1 2

Abdominal pain 1 0 0 0 1 1

Anorexia 0 0 0 2 0 0

Haematemesis 0 0 0 0 1 0

Malaena 0 0 0 0 1 0

Othery
Dizzyness 1 0 0 0 0 0

Hypertonia 1 0 0 0 0 0

Weight loss 0 0 0 1 0 0

Anaemia 0 0 0 1 0 0

*Graded as per Table 1. yWHO grading.

&
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150 mg. When AEs which the investigators judged to have a

`possible', `probable' or `highly probable' relationship to trial

treatment were considered, the patient numbers were 13 of

24 (54%) and 7 of 23 (30%) in the respective dose groups

(Table 3). Non-GI AEs were clearly related to the underlying

cancer. Overall, 18 of 24 (75%) and 6 of 23 (26%) patients

experienced GI AEs at 300 and 150 mg, respectively. The

numbers were 13 (54%) and 6 (26%) at respective doses

when causally related episodes were considered. Premature

discontinuation of trial treatment due to GI AEs occurred in

4 (17%) patients at 300 mg and in 2 (9%) patients treated at

150 mg. In 1 patient treated at 300 mg, oesophageal ulcera-

tion and bleeding was documented.

Nausea and vomiting were the most frequently reported

GI AEs. Nausea, with at the least a `possible' causality rela-

tionship to trial treatment was reported in 9 (38%) and 4

(17%) patients treated at 300 and 150 mg, respectively. The

corresponding numbers with vomiting were 7 (29%) and 2

(9%) patients, respectively. One 83 year old woman, receiv-

ing concomitant therapy with diclofenac, developed nausea,

abdominal pain, haematemesis and melaena 14 days after

commencing trial treatment. Gastroscopy revealed moderate

oesophagitis, gastric ulceration and two large duodenal ulcers

in the ®rst part of the duodenum. The patient recovered from

this episode, but died 11 days later due to progressive breast

cancer. No signi®cant changes were observed in haematolo-

gical parameters, liver function tests or renal function.

DISCUSSION

8 patients in this study (5 at 300 mg and 3 at 150 mg)

showed an objective response in bone according to the results

obtained at extramural review. In addition, a modest symp-

tomatic response rate was observed along with biochemical

evidence of a reduction in bone resorption, with suppression

of UCCR and a non-signi®cant reduction in urinary deoxy-

pyridinoline. Responses were seen at both dose levels and no

evidence of a dose±response eVect for any of the eYcacy cri-

teria could be detected in a study of this size. The subjective

response criteria used in this study were quite liberal in com-

parison with other validated pain assessments used in pre-

vious studies [5, 12] and, if anything, exaggerated the

subjective eVects of treatment.

As in previous trials with oral pamidronate [8, 9]. GI AEs

were the principal side-eVects reported. The 300 mg dose was

less well tolerated, with two to three times as many patients

experiencing problems compared with the 150 mg dose level.

Nausea and vomiting were the most common AEs reported

and 6 patients discontinued treatment prematurely due to GI

toxicity. Of the 2 patients with GI bleeding, ulceration docu-

mented by endoscopy was observed in one which could have

been drug related.

The rather modest clinical eVects in the context of sig-

ni®cant, albeit generally manageable GI side-eVects are

rather disappointing and less impressive than those reported

by van Holten-Verzantvoort and colleagues. However, in

their study most of the clinical bene®t was seen at the initial

protocol dose of 600 mgÐa dose which could not be sus-

tained because of toxicity [13].

Although a number of other trials have been initiated in

recent years for both the treatment and prevention of meta-

static bone disease in breast cancer and multiple myeloma, it

seems unlikely that the clinical eVects with the oral formula-

tion will match the impressive eVects seen with intravenous

therapy on bone pain [5], healing of lytic bone lesions [7] and

inhibition of skeletal related events [1, 3, 6]. This is almost

certainly due to the combination of poor tolerability and the

very low absorption of oral pamidronate; with the enteric-

coated capsule formulation used in this study, the bioavail-

ability (even in fasting patients) has been shown to be less

than 1% (Novartis, data not shown).

GI toxicity is not unique to pamidronate but a character-

istic of amino-bisphosphonates in general. Both ibandronate

[14] and alendronate [15] have also been reported to produce

GI side-eVects, notably oesophageal ulceration in the case of

alendronate use for osteoporosis. Clodronate does not appear

to share this property and has been relatively well-tolerated in

most trials reported to date [2, 4]. However, clodronate is a

relatively weak bisphosphonate and the clinical results, on

indirect comparisons, appear to be less impressive than those

obtained with intravenous pamidronate, Although oral clo-

dronate has been shown to reduce skeletal morbidity [2, 4],

no signi®cant eVects on pain or analgesic consumption have

been demonstrated [7].

Figure 1. Urinary excretion of calcium (a) and deoxypyr-
idinoline (b). Median, upper and lower quartiles are shown for
both resorption markers. Values are expressed as a ratio to

creatinine in order to correct for renal function.
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In conclusion, oral pamidronate was rather poorly

tolerated and produced only modest clinical bene®t. The

intravenous route of administration remains preferable for

both pain relief and long-term inhibition of skeletal-related

events.
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