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Evaluation of Toxicity and Efficacy

of 18Re-Hydroxyethylidene Diphosphonate
In Patients with Painful Bone Metastases
of Prostate or Breast Cancer
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Twenty-eight patients (12 men with prostate cancer, 16 women
with breast cancer) were included in a phase Il trial to evaluate
the efficacy of 18Re-hydroxyethylidene diphosphonate (HEDP)
on pain from bone metastasis and the toxicity of this agent.
Methods: After intravenous administration of 1295 MBq !%Re-
HEDP, the efficacy was evaluated by means of a daily log.
Results: We observed an objective response in 67% of prostate
cancer patients and in 36% of breast cancer patients. The mean
duration of response was 45 d for prostate cancer patients and
24 d for breast cancer patients. No major adverse effects were
observed. Marrow toxicity did not exceed grade 2 for white blood
cells and grade 3 for platelets using National Cancer Institute
criteria. Conclusion: 18Re-HEDP provides safe symptomatic
relief of pain in prostate cancer patients. The benefit of this
treatment is less clear in breast cancer patients. Further studies
should be conducted to evaluate treatment by ¥6Re-HEDP at an
earlier stage of the disease.
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hormone therapy; when first line hormone therapy has
failed, second line treatment is less effective, with a response
rate of only 30% %). Chemotherapy is effective in breast
carcinoma but not in prostate carcinon¥g5). Localized
radiation therapy is an effective treatment for patients with
solitary or multiple metastasis from either prostate or breast
carcinoma. Radiation therapy offers partial or complete
relief in 80%—-95% of cases (4—6). When there are multiple
painful sites, wide-field radiotherapy may be an effective
palliative treatment with partial relief of pain in 55%-100%
of patients and complete relief in 5%-50%. Toxicity of
wide-field radiotherapy may include thrombocytopenia, gas-
trointestinal symptoms, and pneumonitis. These adverse
effects have been reported in up to 30% of treated patients
(5,7). Recurrence of pain in other sites may occur in a large
number of patients. For many of these patients, the adminis-
tration of increasing amounts of narcotic analgesics is the
only available therapeutic option.

The use of bone-seeking radiopharmaceuticals provides
an alternative method of treatment with promising results in
terms of pain relief§—12). Most published studies relate to
prostate carcinoma. Few data are available on breast carci-

Bone metastases are common in patients with primdﬂ?ma. The aim of this Study was to evaluate the palliative
carcinoma of the breast or prostate (80% of patients wiificacy and the toxicity of*Re-hydroxyethylidene diphos-
advanced disease have skeletal metastage) Seventy- phonate (HEDP) in patients with painful bone metastasis of
five percent of patients with bone metastases have pain, &4@state or breast carcinoma.

80% of these patients havel painful site 8). The longer

the evolution, the more bone metastasis develops, compMATERIALS AND METHODS
mising the quality of life. Management of pain in patient®atients

with bone metastatic disease is a clinical problem. In Tyenty-eight consecutive patients who were seen over a 2-y
patients with prostate carcinoma, the response rate g&riod were included in the study. Inclusion criteria were biopsy-
hormone therapy i$>70%—-85% (4). The duration of re- proven adenocarcinoma, multiple bone metastas@s, failure of

sponse after hormone therapy may be prolonged (averagigr hormonal therapy or of prior chemotherapy for breast
12 mo), but relapse with recurrent pain is the rule. In breagdrcinoma, and absence of indication for external radiation.

carcinoma, only one third of the patients benefit frorfatients were not included if external radiation was needed for
metastasis with pathologic fracture. Exclusion criteria were life

expectancy< 3 mo, white blood cell (WBC) counts 4000 /mnd,
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total platelet countss 100,000/mr#, serum creatinine concentra-
tion > 133 pumol/L, and performance status according to Karnof-
sky = 40%. To allow the maximum number of inclusions and
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taking into account the study of patients with breast carcinoma, thesponse was based on a single question asked of all patients: “Do
protocol set the lower age limitat 18 y. you think the treatment is beneficial?”

Twelve men with prostate carcinoma (average age, 68 y; ageln addition, bone scanning and skeletal radiography were used to
range, 60—74 y) and 16 women with breast carcinoma (average aggsess changes in the extent of skeletal involvement. Prostate-
59 y; age range, 30-82 y) were included. All patients gawepecific antigen (PSA) or CA 15-3 was measured 6 wk and 3 mo
informed consent. Research was approved by the ethical commitéer186Re-HEDP administration.
of Lille, France. The 1988 National Cancer Institute Common Toxicity Scale

. ) Criteria were used for the assessment of toxicit)(
Tracer Administration

The radiopharmaceutical was administered as a bolus injection
through a running intravenous saline drip. Each injection Comain%SULTS
1295 MBq (35 mCi)8%Re-HEDP (Mallinckrodt Medical BV,
Petten, The Netherlands). Patients

) All patients had received prior external radiation therapy

Post-Therapy Evaluation , ~for palliation. Nineteen of the 28 patients were taking

All patients were monitored for 3 mo, to the time of adm|n|strah rcotics regularly at the time of entry into the study. These
tion of external radiation therapy or chemotherapy, or to the time f)r.f';atments failed to decrease pain. Metastatic disease was

death. The patients turned in daily logs for the assessment of pain

index, analgesic intake, and performance status at each visit (Jfé‘?'ged to be extensive on bone scans and standard radio-

30, 45, and 90 d after the radiopharmaceutical administratiof2Phs (average, 10 bone metastases per patient).

Blood cells counts were performed to evaluate medullary toxicity Twenty-three patients underwent a singféRe-HEDP

at each visit. treatment, 4 received a second treatment, and 1 received a
Clinical therapeutic efficacy was assessed for pain index (1, tird treatment. Only 26 patients were evaluated. For 2

pain; 2, mild; 3, moderate; 4, severe; 5, insufferable), analgepatients with breast carcinoma, data analysis was not

index (graded from 1 to 5 in terms of type of medication anfossible because of a lack of information.

number of doses combined), and performance status (1, easy

normal activity; 2, normal activity with effort; 3, need of assistancendices of Clinical Efficacy

in daily activity; 4, need of assistance to get out of bed; 5, Pain Index.Thirty-eight percent (10/26) of patients had a

confinement to bed). Using these indices, different types gecrease in pain without an increase in analgesic intake

objective response were defined. A complete response was Chaﬁ%‘bles 1 and 2). The pain index decreased by 1 or 2 points

terized as disappearance of pain, with a decrease of analgiﬁjgm severe or moderate to mild). A decrease in pain was

intake together with a stable or improved performance status. ToBserved in 50% of patients with prostate carcinoma but in

response was considered partial if 1 or more of the 3 criteria | % of pai ith b .
showed improvement (but pain did not completely disappear), aRg"y 29 A)O_ patients wit . reast carcinoma. )
none of the others indicated deterioration. The response wag"nalgesic Indextorty-six percent (12/26) of patients had

considered negative when the 3 criteria were unmodified or wheridecrease in their use of analgesic drugs with or without a
or more worsened. decrease in pain intensity (7 patients with prostate carci-

The subjective response to therapy was also evaluated. Thsma, 5 with breast carcinoma). The analgesic index

TABLE 1
Characteristics of Response to Treatment in Prostate Cancer Patients
Evolution*
Patient Age Flare Pain Analgesic Performance Response Duration (d)
no. ) reaction (d) intensity intake status Objective Subjective Follow-up Efficacy
1 60 D D D + + 90 51
2 66 D D E + + 45t 35
3 65 D E E + + 90 55
4 74 D D D + + 920 50
5 74 8-15 E D E + + 70 43
6 68 6-8 E D D + + 90 51
7 70 D D E + + 75 20
8 67 D D E + + 90 69
9 68 15-17 E | E - + 100
10 68 3-10 | | E - - 210
11 63 E | | = + 45
12 71 E | | - - 45t
*D = decrease; E = equal; | = increase.
tDead.
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TABLE 2
Characteristics of Response to Treatment in Breast Cancer Patients
Evolution*
Patient Age Flare Pain Analgesic Performance Response Duration (d)
no. (y) reaction (d) intensity intake status Objective Subjective Follow-up Efficacy
1 71 2-5 D D E + + 75 57
2 60 D D D + + 60T 45
3 56 D D E + + 33 33
4 82 2-3 D E D + + 27t 15
5 51 E D E + + 16t 16
6 73 E | | - - 55t
7 61 E E E - - 90
8 46 7-14 E D | - + 54
9 42 E E E - + 90
10 34 1-8 D | E - - 70t
11 68 34 | | E - - 45
12 30 D | E - - 90
13 74 1-5 E | E - - 85
14 54 2-3 E E | - - 28t
*D = decrease; E = equal; | = increase.
tDead.

decreased by 1-4 points (mean, 2 points). In 6 patients, thecause of their major deterioration in health or because
index was unchanged, and in 8 it increased. they had left the protocol (or both).

Performance StatusSix patients had an improvement in  After therapy, no patient showed a reduction in PSA or
performance status. In 14 patients, the performance sta@& 15-3 levels. An increase in these markers was observed
was unchanged, and in 6, the score worsened. The perfor40% of the patients with breast or prostate carcinoma.
mance status showed more variability over time than did the

other variables. Flare Reaction

No correlation was found between the pain index and gjeven (42%) patients experienced a flare reaction (de-
analgesic intake and the performance status. fined by a transient increase in pain intensity after tracer
Objective Response administration). It occurred in the first (& 8) or second

A response was observed between the first and the thifd= 3) week after the injection and disappeared spontane-
week after treatment. The mean duration of response wasly- The intensity of the pain was moderate to severe, and
d for prostate carcinoma and 33 d for breast carcinoma. T duration was on average 72 h. No relationship was found
percentages of positive responses (complete or partial) afestween the occurrence of a flare reaction and the response
the first injection were 67% for patients with prostatéo the treatment.
carcinoma (1 complete response, 7 partial responses) and
36% for patients with breast carcinoma (5 partial response$yxicity of Treatment
Two or more criteria were improved in 75% of patients with No acute side effects were observed within 30 min after
prostate carcinoma and in 80% of patients with breastjection. Adverse reactions were observed in 3 patients with
carcinoma. breast carcinoma after tH€%Re-HEDP injection. On the
fifth day, the first patient had an inflammatory ocular

Subjective Response . . . .
. . . . _reaction with unilateral exophthalmia and edema, together
Eighty-three percent of patients with prostate carcinoma

and 50% of patients with breast carcinoma considered t #h a supraclawcular tumefaction. These symptoms were
g short lasting and regressed spontaneously. The second
treatment beneficial.

patient presented on the 12th day with a painful inflamma-
Bone Scans and Biologic Markers tion of the left upper palpebra. On the 20th day, pruritis and
In patients with prostate carcinoma, bone scans weseythema of the left arm occurred, which was associated
obtained on day 45; only 2 bone scans showed progressiith edema and erythema of the right breast. All of these
of the disease. On day 90, half of the bone scans showsdnptoms regressed within 4 d with anti-inflammatory
progression. Some lesions became denser on standdmags. The third patient had a major episode of high blood
radiographs. In patients with breast carcinoma, two thirds pfessure with acute heart failure. The patient’s condition
the bone scans showed new hyperfixations on day 45. It wasurned to normal after 30 d of treatment with digitalis and a
not possible to repeat bone scanning in these patiediaretic.
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FIGURE 1. Percentages of patients with platelet and white Percentage of patients

blood cell toxicity. Note that no more than 40% of patients

showed hematologic toxicity. FIGURE 2. White blood cell toxicity according to National

Cancer Institute (NCI) Common Toxicity Scale Criteria (13).

No significant changes occurred over time in the seruffgPeated Administrations
creatinine levels of any patient. Adecrease in the platelet andThree patients with prostate carcinoma received a second
WBC counts but no change in the red blood cell count wéjection of 1¥Re-HEDP after the objective success of the
found. The drop in the WBC count was observed in 35% dfst injection (between day 56 and day 75). One of the 3
the patients with prostate carcinoma and 40% of the patief@tients received a third injection 5 mo after the second
with breast carcinoma (Fig. 1). The nadir occurred on ddgjection because of increasing pain. No objective response
45, with a return to the baseline levels on day 90. Toxicitas defined above) to the repeated injections was observed in
was moderate (maximum, grade 2) (Table 3). The lowel$iese 3 patients. There was a stabilization of pain intensity
WBC count was 2600/mfnThe average decreases in WB@nd analgesic treatment. This stabilization lasted 15-35 d
counts were 29.5% for patients with prostate carcinoma aafier the second injection and 4 mo after the third injection.
30% for patients with breast carcinoma (Fig. 2). Two of these 3 patients died at 80 and 120 d after the first

Thrombocytopenia was observed in 29% of the patieriection. Because of additional therapy (external radiation
with prostate carcinoma and in 27% of the patients witfherapy or chemotherapy), it was not possible to repeat the
breast carcinoma (Fig. 1). The nadir occurred on day 3@ministration of'*Re-HEDP on the other patients who
with a return to the baseline levels on day 45. The averatgsponded to the first treatment.
decreases in percentages of platelet counts were 37% foln 2 other patients (1 with prostate carcinoma, 1 with
patients with prostate carcinoma and 38% for patients wikiieast carcinoma), who had only a subjective response after
breast carcinoma. Platelet toxicity was confined to gradetfpe first treatment, a second dose $fRe-HEDP was
toxicity for patients with prostate carcinoma; the lowestdministered. No response (objective or subjective) was
platelet count was 52,000/ndmTwo patients with breast Observed after the second treatment.
carcinoma had grade 3 toxicity; the lowest platelet cou
was 28,000/mrh (Fig. 3). Nevertheless, the decrease iEﬁSCUSSION
platelets was not clinically significant and did not contribute All patients in this study were severely ill and had failed

to morbidity. traditional treatments. Twenty-five percent of the patients
TABLE 3
Percentages of Patients with Platelet and WBC Toxicity o
According to NCI Grading
7]
Toxicity (%) £,
2 B breast carcinoma
WBC Platelet 'g B prostate carcinoma
NCI Prostate Breast Prostate Breast 3 5
grading cancer cancer cancer cancer g
o
0 65 60 71 60
1 17.5 33 6 7 3
2 17.5 7 23 7 —. = e 5
3 0 0 0 13 0% 10% 20% 30% 40% 50% 60% 70%
4 0 0 0 0 Percentage of patients

FIGURE 3. Platelet toxicity according to National Cancer Insti-

NCI = National Cancer Insfitute. tute (NCI) Common Toxicity Scale Criteria (13).
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died during this study. Another 25% left the protocolinless additional external radiation therapy or chemo-
because the acute evolution of their disease required adtierapy was also given. The decreases were not clinically
tional treatment (surgery or radiotherapy). Therefore, befosegnificant and did not contribute to morbidity. The ability
the scheduled 90th day, 50% of our patients were no longertreat patients who previously had myelotoxic therapies
included in the study. The average survival of patients after an important advantage of this form of therapy. Ad-
the first 188Re-HEDP administration was 114 d. Only 3verse inflammatory reactions in 2 patients could be attrib-
patients were still living after 1. uted to thep radiation. Deficits in cranial nerves second-
The overall subjective response rate (83% for patierasy to edema around skull bone metastases have been
with prostate carcinoma, 50% for patients with breaseported (17).
carcinoma) was similar to published resulgs1(,14,15). Studies have shown the efficacy of repeated administra-
Most published studies have described only pain assetign, particularly if the patient responded to the first treat-
ment, without adjustment for medication index and dailgnent (9,14,17,18). In our study, the 5 patients who received
activities. Because of the subjective character of chroniepeated sequential treatment witFRe-HEDP had stabili-
pain, it is difficult to assess the analgesic effect!®Re- zation of pain without an increase of narcotic intake.
HEDP therapy. With the criteria used in our study, agontrary to results in the literature, we did not find that
objective response was observed in 67% of the patients wiipeated®Re-HEDP administration gave positive objective
prostate carcinoma and in 36% of the patients with bredésults as defined above.
carcinoma. Using similar strict criteria, Quirijnen et al1)
found a 54% response rate in patients with metastati©ONCLUSION

prostate carcinoma. However, the difference between theg clinical data prove tha#Re-HEDP can provide safe,
subjective and objective responses cannot be attributed t\anptomatic relief of painful metastasis in prostate cancer
placebo effect alone. Maxon et af)(reported a significant patients. The opportunity of treating multiple painful meta-
advantage in pain reduction witff'Re-HEDP treatment static sites is a clear advantage of this agent. Its effects on
compared with placebo responses (subjective improvemegktastatic breast carcinoma are less convincing; therefore, it
after injection was observed in 5 of the 6 patients Whgoyid be of interest to test its efficacy earlier in the course of
received'8Re-HEDP, whereas only 1 of the 7 patients Whehis disease.

initially received the placebo injection had such a response).
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