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NAMVE OF DRUG
Met ast ron™
Strontium [®Sr] Chloride

THERAPEUTI C OR PHARMACOLOG CAL CLASSI FI CATI ON
For the palliation of pain in patients suffering from bone
net ast ases
DESCRI PTI ON
"Metastron” is supplied in single dose vials containing 150 MBq,
AnCi in 4m  of aqueous solution at the activity reference date

stated on the label. It is provided as a sterile, aqueous sol ution

of Strontium[®Sr] Chloride for intravenous injection

Each mllilitre of the product contains 13.4 - 20.1 ng of Strontium
Chloride. The radioactive concentration is 37MBq, InGC/nL and the
specific activity 3.33-5.00MBg, 90-135uC /ng Sr. The pH of the

solution is 4-7.

The injection is sterilized by autoclaving, it contains no

bacteri ci de.
The reference date, |ot reference nunber, volune, radioactive
concentration and total radioactive content for each batch are

stated on the contai ner | abels.

Al'l activities quoted are to the reference date stated on the

| abel s.

NUCLEAR DATA



Production process: °%Sr(n. () ¥sr
Hal f 1ife: 50.5 days
Type of decay: %

1.463 MeV 100%

Range of & from Strontium89 in tissue 0.8 cm

RADI QACTI VI TY

The volune of "Metastron” to be admnistered is calculated by
reference to the radi oactive concentration at 1200 hrs. GV on the
day of admnistration. The activity at this tinme may be cal cul ated
by multiplying the assay value given on the vial |abel by the
appropriate factor fromthe foll ow ng table.

Decay of Strontium 89:

Day* Fact or Day* Fact or
-28 1.47 0 1.00
- 26 1.43 2 0. 97
-24 1.39 4 0.95
-22 1.35 6 0.92
- 20 1.32 8 0.90
-18 1.28 10 0. 87
-16 1.25 12 0. 85
-14 1.21 14 0. 83
-12 1.18 16 0. 80
-10 1.15 18 0.78
- 8 1.12 20 0.76
- 6 1.09 22 0.74
- 4 1.06 24 0.72
- 2 1.03 26 0.70

*Days before (-) or days after the reference date as stated on the
cont ai ner | abel .

CLI NI CAL PHARVACOLOGY
Bone netastases from malignant tunours are frequently a source of

deep unremtting pain, often causing exhaustion and despair in both



patient and famly" Two primary tunours predominate in
met ast asi zing to bone; breast, the npst comnmobn cancer in wonmen?
and prostate, a common cancer in nen 2 Managenment of pain in
prostate cancer patients is particularly difficult. Over 50% have
bone netastases at diagnosis® and survival times are relatively
| ong. Surgical orchidectony and/or hornone therapy can |imt the
rate of di sease progression and reduce pain tenporarily®. Local or
wide field radiotherapy is usually effective in relieving pain as
nmet ast ases devel op, but with certain drawbacks. Local radi ot herapy
treats a small nunber of painful sites, avoiding significant bone
marrow irradiation but frequently unmaski ng other sites of pain,
whereas wi de field radi ot herapy usually provides w despread relief
from pain but at the expense of significant acute and sub-acute
toxicity®. Pain control by anal gesics, such as aspirin, codeine,
norphine or their like, is frequently both inconplete and, in the

case of the narcotics, associated wi th unpl easant debilitating side

effects.

Radi onuclide pain palliation with intravenous phosphorus-32 was
exam ned over a nunber of years® ’ but it suffered from two
dr awbacks; only approxi mately 30% of the phosphorus-32 was retai ned

in the body, and bone marrow toxicity was significant.

Strontium 89 once injected, however, imtates calcium in vivo
localising in proliferating bone®. In addition, Strontium89 is
efficiently retained in netastatic bone | esions, whereas it is |ost

fromnormal bone with an initial half-life of 14 days.



"Metastron" is thus able to deliver a palliative radiation dose
selectively and sinultaneously to all skeletal netastases whil st
delivering only a relatively small dose to bone marrow. The nean
absorbed radiation dose to vertebral netastases in a group of
patients with widely varying extents of skeletal disease is quoted

under Radi ati on Dosinetry bel ow

The efficacy of "Metastron" has been denonstrated in a double blind
clinical trial which conpared advanced prostate cancer patients
receiving "Metastron”™ wth those receiving stable Strontium Chl or -
i de; "Metastron” was proven to be effective at the 99% confi dence

| evel .

Clinical trials have concentrated on denonstrating the response
rate to "Metastron” in prostate cancer patients who have previously
received conventional therapies for bone netastases, including
radi ot herapy, but whose pain has returned. A single dose of
Strontium 89 has been shown to provide inprovenent in pain in
approxi mately 75% of these patients with conplete freedomfrom pain
in approximately 20% Onset of pain relief occurred typically
bet ween 10 and 20 days foll ow ng adm ni stration and coul d i nprove
for a further 2 - 3 weeks. Duration of relief averaged 6 nonths
with a range of 4 - 12 nonths, and treatnent could be repeated as
required after intervals of at |east 3 nonths, provided haemat ol ogy

val ues are satisfactory.

Simlar results were reported in an i ndependent study by Robi nson
et al ' In both these clinical studies bone marrow toxicity was
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found to be mld.

| NDI CATI ONS
"Metastron” is indicated for the palliation of pain in patients

suffering from bone netastases.

CONTRAI NDI CATI ONS
The use of "Metastron" is contraindicated in patients who are

significantly incontinent.

WARNI NGS
Use of the product in patients with evidence of seriously
conprom sed bone marrow from previous therapy or disease
infiltration is not recommended unl ess the potential benefit of the
treatment outwei ghs the risks. M1d haematol ogical toxicity is
often observed follow ng adm nistration of the product. Platelet
| evel s commonly fall to about 70% of pre-treatnment |levels, with a
nadir at typically 4 to 6 weeks post-injection, and then steadily
recover. It is recomended that the haematol ogy of patients should

be nonitored.

It is recomended that the presence of bone netastases is
confirmed, for exanple wth a technetium99m |abelled MDP bone
i mage, prior to therapy. Calciumtherapy should be discontinued at

| east two weeks before "Metastron” adm ni stration.

A small nunber of patients have reported a transient increase in
pain at 36 to 72 hours post-injection. This was usually mld and
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al ways control | abl e by anal gesi cs.

In view of the expected tine of onset of pain relief (10 to 20
days), it is not recomrended that "Metastron" be adm nistered to

patients with very short |ife expectancies.

Since adequate reproduction studies have not been perforned in
animals to determ ne whether this drug affects fertility in males
or femal es, has teratogenic potential, or has other adverse effects
on the fetus, this radi opharnmaceutical preparation should not be
adm ni stered to pregnant or nursing wonen unless it is considered

that the benefits to be gained outweigh the potential hazards.

Wiere an assessnent of the risk/benefits ratio suggests use of this

product in lactating nothers, nursing should be stopped.

Adequat e studi es do not exist to support the use in children. As
in pregnancy and l|actating nothers, the benefit to risk ratio
shoul d be assessed before consideration is given to the use of this

product in this age group.

PRECAUTI ONS
The normal precautions taken when handling radioactive materia

shoul d be observed.

DOSAGE AND ADM NI STRATI ON
"Metastron"” is supplied in a single dose vial ready for intravenous
injection. The normal dose is 111-150 MBq per injection calcul ated
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at 2 MBg/ kg. Repeat adm nistration should not be perfornmed within

3 nonths of the previous "Metastron” injection,.

RADI ATI ON DOsI METRY

The estimated radi ati on doses that would be received by nornal
healthy adults fromthe intravenous adm nistration of | nG or 1MBq
of Strontium89 are given in the table below. Data are taken from
the ICRP publication "Radiation Dose to Patients from
Radi ophar maceut i cal s" | CRP 53",

Radi ati on doses to normal adults fromthe intravenous injection of

Stronti um 89

Organ Absor bed, radi ati on dose

nGy/ MBg rad/ nCi

Bone Surfaces 17.0 63.0
Red Bone WMarrow 11.0 40.7
Lower Large Intestine \Wall 4.7 17. 4
Upper Large Intestine \Wall 1.8 6.7
Bl adder Wal | 1.3 4.8
Adr enal s 0.78 2.9
Ki dney 0.78 2.9
Pancr eas 0.78 2.9
Test es 0.78 2.9

When osseous netastases are present, significantly enhanced
| ocalisation of the radi opharmaceuti cal Wil occur wth
correspondi ngly higher doses to the netastases relative to other

or gans.

The absorbed dose to vertebral netastases has been neasured in a

group of 10 patients with widely varying extents of disease.® The



m ni mum maxi rum and nmean doses in this group are listed bel ow

Radi ati on dose to vertebral netastases fromintravenous injection

of Strontium 89

Absor bed radi ati on dose

cGy/ MBq rad/ nC

M ni mum 6 220
Maxi mum 61 2260
Mean 23 850

Ef fecti ve dose equivalent (EDE). The effective dose equival ent for

Strontium 89 is 435nBv per 150MBqg*.

*Further information nmay be obtained by reference to the |ICRP
publication "Radi ati on Dose to Patients from Radi opharmaceuti cal s"

| CRP 53"

EXPI RY
The product should not be used later than 4 weeks follow ng the

activity reference date.

STORAGE

Store at roomtenperature.
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