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188 Rhenium-HEDP in the thcatment of pain in bone metastases
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Systemic administration of radiopharmaceuticals is a recognized alternative method for
pain treatment in patients with multiple bone metastases. Local field radiotherapy usually
solves the pain in single sites lesions, but more frequently the clinical situation involves multiple
skeletal lesions and hemibody irradiation has significant toxicity. Long half-life, pure p emitters
like 32P and 89Sr, were followed by shorter half-life radiopharmaceuticals like 153Sm-
EDTMP and 186Re-HEDP with good clinical results. As a new option 188 Rhenium (P energy
2.1 MeV; y energy 155 keV; half-life 16.9 h) can be obtained from a 188W(tungsten)-188Re
generator and used for pain treatment in bone metastases as 188Re-HEDP. Parent nuclide P
emission decay (188W, t\a = 69.4d) allows a long half-life generator, well adapted for clinical
use [1][2]. An HEDP kit for labeling with 188Re was formulated, controlled and tested in
mice, rats and rabbits to establish parameters of biodistribution, dosimetry and image
acquisition [3]. A Phase I study was conducted for human administration, determining
biodistribution and allowing a dosimetric study in patients [4]. A series of 14 treatments in 12
patients was performed following a protocol that includes a tracer dose followed in 1 -2 days by
a therapeutic dose, reaching a total dose of 31 + 6 mCi (1147 + 222 GBq) of 188Re-HEDP.
The patients had pain due to multiple metastases from cancer of the prostate (n = 6), breast (n
= 5) and uterus (n = 1) all of them with positive 99mTc-MDP scans. All of them underwent
bladder catheterization and serial urine collection for a minimum of 6 h and whole body scans
at 3 h after tracer and therapeutic dose administration. All of these patients were followed-up
by weekly clinical interview and blood cell count for a minimum of 2 months.
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More than 50% pain relief was found in 91% of the patients with total relief in 41% of
them. One patient did not feel any pain relief and could not decrease former analgesic
medication. The rest of the patients were able to decrease in different degrees opiate analgesic
intake and in 4 cases they suppressed it completely. Minor analgesic drug intake was decreased
in 58% of the cases and 3 patients left all medication. Pain relief started at a mean of 2.1 weeks
after dose administration and had a mean duration of 3.7 weeks. A bone uptake of 40 + 16%
was found for the 12 patients. Using MIRD0SE3 and a model based on a continuous bladder
evacuation and a 50% distribute of radiopharmaceutical between trabecular and cortical bone,
a bone marrow absorbed dose of 2.2 + 0.8 mrad/mCi (5.9 + 12.1 mSv/GBq) and the
contribution to total bone marrow of 65 + 28 mrads (0.176 + 0.07 Sv) were calculated.

162



Treatment of Bone Pain II # Thursday 21 January 1999 : 14.30 - 15.30

Accumulated urine excretion as percent administered dose versus time shows a 40 + 16%
injected dose is remanent after 24 hours. Mean residence time is 4.7 + 1.8 hours. In a previous
work a blood clearance curve showed a three compartment model with transit half life of 0.14
+ 0.16 hours for blood in the delayed phase and 0.12 + 0.11 for plasma. Hematological toxicity
was found in one patient, whose basal hematic count was low and in whom the dose was
performed for humanitarian reasons.

Estimated doses using dynamic model of MIRDOSE3 for different urine elimination
parameters showed a low bladder contribution to total absorbed dose, which would enable to
avoid the use catheterization during dose administration

Comparative series [5] and [6] using generator or Irradiation obtained 188Re, and
reporting similar number and pathology patients, tested increasing doses of the
radiopharmaceutical with hematological toxicity appearing at higher doses. Maxon et al.
performed external dosimetry measures showing low potential radiation exposures to general
population. Palmedo et al. found higher marrow toxicity at higher therapeutic doses, having
reached up to 120 mCi In their series.

In conclusion, the use of short lived generator producer 188Re as a bone seeking agent
for pain relief under the form of a phosphonate complex is a promising alternative to long lived
P emitters Phosphorus and Strontium. 32P has more metabolic pathways, other then bone,
conditioning adverse reactions, and 89Sr, as a pure P-emitter does not allow external detection
and has a very long half-life. For 188Re-HEDP, very good quality radionuclide, low carrier
amount and low contamination factor with low radionuclidic impurities gives a safe
performance. Similar results in pain relief have been observed with a lower bone marrow
contribution to total absorbed dose than that reported for the new generation of 153Sm and
186-Re radiopharmaceuticals. As an advantage, the use of long lived generators makes Re-
HEDP a very interesting choice in terms of cost-benefit and availability.
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