
sics, local external beam radiotherapy is commonly used for

treatment. However, metastatic lesions often occur in mul
tiple places, and pain changes place in many of these
patients. Therefore, radionuclide therapy with a specifically
localizing @3-emiuerhas been used as a promising substitute
for or adjunct to external beam radiotherapy.

186Re-1,1-hydroxyethylidenediphosphonate(etidronate)
is one of the bone-seeking agents that is used for palliative

treatment of metastatic bone pain (3â€”7).Like other pharma
cological therapeutics, â€˜86Re-etidronatedirectly influences
the sensoric dimension of pain (8). Therefore, initial changes
in the sensoric aspects (in particular the intensity of pain) are
to be expected. These changes, however, also affect the other
dimensions of pain, such as the affective, cognitive and
behavioral ones. To determine the overall efficacy of @Re
etidronate, a clinically relevant instrument should be used
that takes into account thesereciprocal influences.

This study describes the pain-reducing effects of @Re
etidronate in patients who are entering a clinical phase 1111
study with breast cancer resistant to endocrine therapy and
chemotherapy and who also have metastatic bone pain.

MATERIALS AND METHODS

Patients
The studyprotocolswereapprovedby the Institutional Review

Board of the University Hospital Utrecht. Patientsgave written
informed consent.Throprotocolswereaimedat the evaluationof
the toxicity of â€˜@Re-etidronate:an escalating dosage study (1295â€”
2980MBq[35â€”80mCi])andastudythatusedafixeddoseof I295
MBq (35 mCi) â€˜86Re-etidronate.

A total of 30 patients entered the studies.All patients had
histologically proven breastcancer; had been treatedwith hor
monal therapy,chemotherapyor both; and had bone pain that
requiredthe useof analgesics.They hadat leastfour scintigraphi
cally andradiologically provenmetastaticbonelesions.Adequate
plateletcount(>150 X lO9fL),leukocytecount(>4.0 X lO9IL)
and renal function (plasmacreatininelevels < 130pmol/L) were
required for eligibility. Karnofsky performance StatUS @asrequired
to be 60% and life expectancyestimatedto be at least 3 mo.
Although no specificrecommendationson alterationof theanalge
sic treatment were made, the patients were requested to keep the
analgesic regimen constant if possible.

The aim of this study was to evaluate the efficacy of @Re
1,1-hydroxyethylidenediphosphonate(etidronate)in breastcan
cer patients with painful bone metastases. Methods: Thirty
patients with advanced breast cancer who had metastaticbone
pain were treated with 1@Re-etidronateusing differentdosages in
a noncomparative,open-label study.Twenty-fourpatients were
evaluated for efficacy (6 patients had incomplete datasets).
Dosagesvaried from 1295to 2960 MBq (35 to 80 mCi). Efficacy
was evaluatedaccordingto the multidimensionalpain model
usinga paper-and-pencildiary.The diarywas kepttwice daily for
8â€”10 wk (2 wk before through 6â€”8wk after @Re-etidronate
treatment). Response was determined with a strict criteria, in
which pain intensity (P1),medication index (Ml) and daily activi
ties (DA)were core determinants.Responsewas definedas: (a)
ReducedP1 5% while MI and DAwere at least constant;or (b)
ReducedP1<25% in combinationwith improvementof MI or DA

25%, without worsening of either factor. Duration of response
should always exceed a minimum of 2 wk. Results: Fifty-eight
percent (n = 14) of all patients reported a response. The
maximum follow-up period was 8 wk. Duration of response
ranged from 2 to 8 wk (mean 4 wk). Patients (14/24) not only
experienced considerable pain reduction, but in 12 patients this
wasalsoaccompaniedby noteworthyreductionin MI (25%).
No clear dose-response relationship was found. Conclusion:
With strict pain assessmentcriteria, â€˜@Re-etidronateshowed a
response of 58% in the palliative treatment of metastatic bone
painoriginatingfrom breastcancer.
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n The Netherlands,as in other westerncountries,breast
cancer is the most common malignancy in women. This
diagnosis is made in more than 9000 out of 7.6 million
women a year, and more than 3400 women die from this
diseaseannually (1). In breast cancer patients, the skeleton is
a prime site of metastatic disease, and the majority of
patients dying from breast cancer have bone metastases (2).
Along with endocrine therapy, chemotherapy and analge
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TABLE I
Patient Characteristics

Treatment
The preparation of â€˜86Re-etidronatehas been described in detail

previously(9). The injecteddosesrangedfrom 1295to 2960MBq
(35to 80mCi).â€˜86Re-etidronate(totalvolume2 mL)wasinjected
asa bolus through a running intravenous saline drip.

Patients were hospitalized for 24 h. After â€˜86Re-etidronate
administration,patientswereseenandexaminedweekly,usuallyas
outpatients.

Additional Clinical Data
The bone scan index (BSI) previously described for prostatic

cancer by Blake et al. (10) was determined by using a diagnostic
pretherapywhole-bodyscintigram(400MBq @Â°â€˜Tc-hydroxymeth
ylenediphosphonate)toprovideanindexof metastaticdisease.

Pain Assessment
The method for pain assessmenthas been previously described

in detail (7). To summarize,a paper-and-pencildiary wasusedto
assessthe patient'spain. The diary containedvalidatedquestions
for 7 d and was kept twice a day (11â€”12).

To determinetheefficacyof â€˜t6Re-etidronate,strict criteriawere
formulated, in which pain intensity, medication index and daily
activities were includedascore determinants.According to these
criteria, a clinically relevant response was reached when (a) pain
reduction was 25% for at least 2 consecutive wk, and when the
medication index and daily activities remained at least constant; or
(b) pain reduction was <25% for at least 2 consecutive wk, and one
of the two other factors showed an improvement 25% for at least
2 consecutive wk, while the remaining factor remained at least
constant. The studies were open label, so that the patients
functioned as their own controls. For each patient, post-treatment
datawerecomparedwith pretreatmentdata(baseline).Because
scoresfluctuated considerably over the week, median scoresfor the
aforementioned dependent variables were calculated: one median
score over the 2 wk pretreatment period (baseline), and weekly
median scores for the 6 or 8 wk after treatment. After the
â€˜86Re-etidronateadministration,severalpatientscomplainedof a
transientincreasein painintensitycomparedwith thebaselinepain.
Typically, this so-called â€œflareâ€•reaction startedwithin the first
week post-therapyand lastedfor no longer than a week. In this
analysis, a â€œflareâ€•reaction is defined as an increasein pain
intensity of more than 25% of the intensity of pretreatment pain.

The independent t test was used to test the influence of age,
dosage and BSI on the response (P < 0.05 was considered to be
statistically significant).

RESULTS

Thirty patients entered the study. Six patients' data were
excluded from analysis because of incomplete dataset (n = 5)
and no baseline (n = 1). The administered dose of â€˜86Re
etidronate was 1295 MBq (35 mCi) in 6 patients, 1850 MBq
(50 mCi) in 6 patients, 2405 MBq (65 mCi) in 9 patients and
2960 MBq (80 mCi) in 3 patients. Patient characteristics are
shown in Table 1.

Painreduction>25% lastingmorethan2 consecutivewk
was achieved in 17 patients (71%) (Fig. 1). The maximum
follow-up period was 8 wk. Duration of response ranged
from 2 to 8 wk (mean 4 wk). Responserate of pain reduction
was not correlated to treatment dosage. Four patients (67%)
in the 1295 MBq (35 mCi) group, 4 patients (67%) in the

1850 MBq (50 mCi) group, 7 patients (78%) in the 2405
MBq (65 mCi) group and 2 patients (67%) in the 2960 MBq
(80 mCi) group had responses. Within this group of 17
patients, 2 patients increased their medication indices simul
taneously.

Improvement in daily activities was noted in 14 patients
(58%). In 6 patients, daily activities remained constant.
Three patients reported worsening of their daily activities,
accompanied by progression of their pain and medication
indices or both. One patient reported a worsening of her
daily activities, despite a period of >25% pain reduction,
lasting 6 wk.

According to the criteria for determination of the overall
efficacy of â€˜86Re-etidronate,in 58% (n = 14) of the patients
in the total group, clinically relevant responses were reached.
No responders were found with pain reduction of less than
25% in combination with 25% improvement of daily
activity or demand for pain medication (Fig. 2). Ten of 14
responders showed increasesin daily activity combined with
reductionsof the medicationindex.

All patients had received chemotherapy and/or hormonal
therapy before rhenium therapy, but responses were not
related to previous chemotherapy and/or hormonal therapy.

Transient worsening of bone pain, the so-called â€œflareâ€•
phenomenon, occurred in about 29% of patients. The
incidence was similar for responders and nonresponders.

The mean BSI (range) of all patients was 37 (8â€”68).The
BSI wasnot correlatedto thechanceof response,indicating
that there was no relationship between the scintigraphic
metastatic load and the response.The BSI was not correlated
to the chance of flare.
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It is possible that pretreatment with severe bone marrow
toxic agents would make these patients more susceptible to
hematologic toxicity, as their hematopoietic reserves would
have been compromised by prior chemotherapy or radio
therapy, compared with patients with prostate cancer.

In this study, the response rate of pain reduction was not
correlated to the treatment doses. Therefore, we were not
able to assess the optimal dose of â€˜86Re-etidronatefor
treatment of painful metastases in breast cancer patients,
because of the small subgroups.

We calculateda lower BSI in our breastcancerpatients
compared with patients with prostate cancer (37% Â±17%
and 54% Â± 23%, respectively) (21). BSI reflects the
scintigraphicevidenceof the metastaticboneload,although
purely lytic lesions, seenin bone metastasesofbreast cancer,
are not shown by scintigraphy. Our data indicate that low
BSI values in breast cancerpatients will give rise to an
underestimationof their metastaticload, whereasthe toxic
ity is even higher when compared with prostate cancer
patients. As in prostate cancer patients, the BSI could not
predict the response.This suggeststhat factors other than the
total amount of â€˜@Re-etidronateuptake in the metastatic
lesions will also play a role in pain relief. This is in
agreement with data showing that a variety of mechanisms
may be involved in the causeof pain (22).

Very lithe data are currently available that describe the
efficacy of systemic radionucide therapy of bone metastases
in breast cancer patients. Berna et al. (14) reported pain
relief and reduction in analgesic requirements in 47% of
89Sr-treated breast cancer patients. They evaluated pain
perception at each metastatic site and dependency on

FIGURE 2. Number of patientswith <25% pain relief in
combinationwith changes in medication index and daily activi
ties. Shadedarea indicatespatientsfulfilling responsecriteria.

Pain relief 25%

@---0' medication k@dex

25% <25% <25% 25%
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FIGURE 1. Numberof patientswithat least25% painreliefin
combination with changes in medication index and daily activi
ties. Shadedarea indicatespatientsfulfilling responsecriteria.

DISCUSSION

Pain control in patientswith bonemetastasisis of prime
importance in improving the quality of life. Although local
external beam radic.therapy is very effective in patients with
only a minimal area involvement, radionuclide therapy that
uses bone-seeking agents has the advantage of treating
multiple bone metastases simultaneously (13). Various radio
pharmaceuticalshavebeeneffective in the palliative treat
ment of bone metastases in breast or prostate cancer
(3â€”7,14â€”15).Response rate was often impossible to com
pare, due to the complexity and diversity of pain analysis
(15â€”18).Various methods have been usedpreviously, but the
multidimensional pain model is one of the most complete,
objective and standardized methods to assess the treatment
response in cancer-related pain (8,11,19).

We previously reported a 54% responserate of 186Re
etidronate in prostatic cancer patients with painful bone
metastases (7). This study reports the efficacy of â€˜86Re
etidronate in breast cancer patients with metastatic bone
pain.Weobserveda responserateof 58%,accordingto our
strict responsecriteria. These efficacy data indicate a similar
response rate. Even with a minimum of >50% pain reduc
tion as the criteria for response, 10 responders were noted.
This would result in a 42% response rate instead of a 58%
responserate.

This study group previously reported that the toxicity of
â€˜86Re-etidronatein breast cancerpatientswas higher (20).
This may be explained by previous treatment regimens.
Patients who were referred to our department for painful
bone metastasesoften had previously received several
courses of chemotherapy, reflecting end-stage breast cancer.

Pain relief < 25%

medicationindex

.1 nâ€”i

I
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analgesics at each visit in 15 patients. Although their 47%
response rate was similar to this study, little information was
provided regarding alteration of medication index, daily
activities and minimum duration of response. In a review,
Silberstein et al. (15) reported pain reduction in up to 84% of
patients with breast cancer who used 32Pfor the treatment of
painful osseous metastases. But they also warned that
tabulating and analyzing these favorable results had several
flaws: Pain scales were rarely spelled out clearly and
therefore not reproducible; pretreatment conditions of the
patient were rarely clear and most investigators did not state
that, during the period of radiophosphorus evaluation, no
other therapy was given. Furthermore, in the majority of the
patients androgen was added to phosphorus to stimulate an
increase in phosphorus uptake in new bone.

Efficacy of treatment in patients with painful bone metas
tases may also be evaluated, using the so called â€œphysician's
pain model.â€•This model only measures the sensoric compo
nent of pain. If pain reduction was considered to be the only
parameter of response, we would have scored a 71%
response rate instead of the 58%, according to our more
stringent criteria of response.

We prefer the â€œmultidimensionalpain modelâ€•and used a
scoring system to standardize pain assessment. This will
certainly make clinical studies more comparable. Most
investigatorsdetermined efficacy by using some measure
ment of pain, analgesic use and quality of life. However,
they often failed to delineate the construction, validity or
reliability of resulting measurements in their published
reports.

CONCLUSION

With the strict pain assessmentcriteria, 186Re-etidronate
showed a 58% response rate in the palliative treatment of
metastatic bone pain originating from breastcancer.Compari
son of our results with other studies were difficult, as
standardized response criteria for pain assessment still have
tobe defined.
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