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uch of the morbidity and mortality associated with cancer can be

M attributed to skeletal metastases which are the commonest cause of
cancer pain and predispose to immobility, pathological fracture, bone

marrow failure, neurological symptoms and hypercalcemia®. Any improvement in
effective treatment for metastatic bone pain must represent a major advance in
cancer management. At present, systemic radioisotopic therapy for patients with
metastatic bone disease is used as palliative treatment. All patients have dissemi-
nated disease and are considered ultimately incurable. Even so, systemic bone seek-
ing radioisotopes provide the opportunity for weeks, months, or years of improved
guality of life for these patients®. Treatment is tumor specific, with relative sparing

of the surrounding, healthy tissues. This should reduce toxicity, an important con-
sideration in palliative care.

The success of treatment depends upon
the choice of an appropriate radionuclide
and carrier molecule to ensure that the
radionuclide is delivered directly to the
tumor target. Despite these theoretical
advantages, the present use of therapeu-
ticradionuclidesisextremely limited. The
cost of radionuclides remains a problem.

Although the effectiveness of strontium
therapy has been demonstrated by a num-
ber of authors, it isunaffordablefor usfor
routine treatment. At this time, 1Sm can
be supplied by the Office of Atomic En-
ergy for Peace(OAEP) in Thailand and
used to prepare **Sm EDTMP from a kit
formulation®. By this condition, %Sm
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EDTMP is initiate to be available in our
country for the treatment of patients with
painful bone metastases. The objective
of our study isto determinethe ability of a
single intravenous dose of ***Sm EDTMP
to alleviate the pain associated with meta-
static bone disease and determine the
occurrence of myelotoxicity with thetrest-
ment.

MATERIALS AND METHODS
Patient Selection

From April 15, 1996 to November 15, 1997
twenty-three patients had histologically
proven primary cancer with painful bone
metastases. The clinical features of the
patients entered into the study were shown
in Table 1. All patients required chronic
anagesicsfor relief of bone pain. Thenum-
ber of metastatic bone lesions were deter-
mined by counting the abnormal skeletal
foci characterized by increased radioac-
tivity uptake of the ®*™Tc MDP bone im-

ages.

Thestudy wascarried out with theapproval
of the Committee on Human Rights, Fac-
ulty of Medicine Siriraj Hospital, Mahidol
University and written informed consent
was obtained from each patient. Every
patient received an instruction brochure.

A daily diary about pain intensity and an-
algesic usage was recorded by every pa
tient. All eligible patients must have had
histologic diagnosis of cancer, active up-
take of ®"Tc MDP and osseous pain.
Twenty patients had normal hematologi-
cal parameters (leukocyte count > 5,000/
mm?3, platel et count > 150,000/mm?, abso-
lute granulocyte count > 2,000/mm?) with
the exception that the platelet count of
patient no.3 was 130,000/mm?, patient no.6
was 87,000/mm? and patient no.13 was
132,000/mmg.

Thirteen patients were followed for 16
weeksfollowing ***Sm EDTMPinjection.
Four patients died from disseminated dis-
eases within 1, 3, 4, 7 weeks after the in-
jection. One patient had to have chemo-
therapy at 4 weeks after injection due to
intestinal metastasis. Four patientslost fol-
low-up. One patient has been in the fol-
low-up course.

Treatment

%mTc MDP bone scan was performed in
each patient within 1 - 2 weeks before the
183Sm EDTMP injection. Randomized pa-
tients were divided into group | receiving
0.5 mCi *¥Sm EDTMP/kg (n = 12) and
group Il receiving 1.0 mCi *SmEDTMP/
kg (n = 11). Whole body images were ac-
quired with selected spot images of the
abnormal uptake regions. This was done
to identify the metastatic sites in the pa-
tients and generate scintigraphicimages of
the bony lesion in order to be compared to
the Sm EDTMP images.

After °Sm EDTMPintravenousinjection,
whole body planar scintigraphic images
with the same spot images asthe previous
%mTc MDP bone scan and 6-hr urinary
excretion of the radiopharmaceutical were
obtained. The images using the 103 keV
gamma photon emission of Sm were
started 3 hours following the injection of
the *Sm EDTMP using a large field-of -
view (LFOV) scintillation camera
equipped with a low-energy al purpose
(LEAP) pardld holecollimator. The quan-
tified indices from the static images in-
cluded lesion to normal boneratios, lesion
to soft tissueratios and normal boneto soft
tissue ratios. Areas of abnormal radioac-
tivity uptake were outlined and the aver-
age regional counts were used for calcu-
lation. Thirty-five lesionswere studied in
the 23 patients.
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Table 1 Clinical characteristics of treated patients and their responses to treatment

Previous Dose of Pain Palliation
Patient ~ Age treatment of EDTMP
no. (years) Sex Primary tumor  bone metastases (mCi/kg) Complete Partial No Duration (weeks)*
1 70 F  Cabreast d'gf‘gitarg’gby 05 v 135
2 = F  Cabresst crg?gitarg?gby 1 v 14
3 38 F  Cabreast cmitarg?gby 1 v 7
4 48 M  Calug cmitari?gby 05 dead
5 42 F Cabreast cllg?gitaricr)gby 1 v 6
6 57 Foogacommonbile - cremotherpy 05 v 12
7 37 F Ca cervix 1 lost follow-up
8 42 F  Cabreast Chemotherapy 1 v 15
9 52 F a@%‘s cell Chemotherapy 05 v 6
10 80 M  Caprostate Hormone therapy 1 v 8
u 77 M  Caprostate Hormone therapy 0.5 v 15
12 50 F Ca breast Chemotherapy 0.5 lost follow-up
13 88 M  Caprostate Hormone therapy 1 v 8
14 35 M  Capens chemotherapy 1 v
15 67 F  Cabreast chemotherapy 0.5 v 1
16 70 M Caliver Irradiation 0.5 lost follow-up
17 52 F Ca breast chemotherapy 0.5 unevaluable
18 60 M  Caprostate Hormone therapy 05 v lost follow-up
19 84 M  Caprostate Hormone therapy 1 v 4
20 67 M  Caprostate Hormone therapy 1 v 14
21 25 M Canasopharynx cmfﬁg;by 05 v a
22 87 M  Caprostate Hormone therapy 05 v 13
23 40 F Cabreast oy 1 Onhe process o

*Total time of follow-up after ***Sm EDTMP was 16 weeks

Skeleta ratios of *Sm EDTMPand *"Tc
MDP were analyzed to determineif asig-
nificant correlation existed between the
lesion localization of the two agents. The
samelesion in each patient served as con-
trol for the comparison.

RESULTS
Skeletal uptake characteristics

18Sm EDTMP doses were administered
to 23 patients without problems. As was
previously observed“59, compl ete concor-
dance between the two scintigramsin de-
lineating the metastatic siteswere demon-
strated (Figure 1). Theratios of thelesion
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Fig. 1 *™c MDP whole body imaging with spot image (above) Whole body images
(below) compare visualization of bony metastases in the *™Tc MDP baseline scan
(left) and ““SMEDTMP therapy dose (right).
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quantification were tabulated in Table 2.
Lesion to normal bone ratios for ¥Sm
EDTMP and *"Tc MDP were 7.1 + 4.6
and 9.7 + 8.9, respectively. Lesion to soft
tissue ratios were 15.8 + 10.2 for %Sm-
EDTMP and 18.8 + 12.7 for *"Tc-MDP.
Normal boneto soft tissueratioswere 2.9
+ 1.6 for °Sm-EDTMP and 2.9 + 1.4 for
®mTc-MDP. Significant correlation
between the accumulation of these two
agents in bone cancer lesions were
observed (p <0.001). The datawere simi-
lar to those of previous studieswhichindi-
cated that **Sm EDTMP was as sensi-
tive as ®*™Tc MDP for identifying bony
lesions and the soft tissuelocalization was
minima®,

The complex cleared through the kidneys
and the amount excreted into the urine at
6 hr was 41.4 + 19.2 % of the adminis-
tered dosein group | and 44 + 14.9 % in
group I1.

The dependence of the 1*Sm EDTMP on
the administered activity was evaluated.
The skeletal uptake of the group | and
group Il patients was 58.6 + 19.2 % and
56 + 14.9 % of the administered dose, re-
spectively. Since the difference between
these values was small, the percent ad-
ministered dose localized in the skeleton
was considered independent to the activ-
ity injected. Thiswassimilar to theresults
reported by Bayouth et al®.

Biological response characteristics

Thehematological toxicity for each patient
was assessed from the decrease in plate-
let and white blood cell count observed in
serial blood samples. Transient depression
of both platelet and leukocyte counts was
observed in 10 patients (4 casesingroup |
and 6 casesingroup I1). Transient depres-
sion of platelet count was shown in 3 pa-
tients (2 casesin group | and 1 case in
group 1) and one patient in group 11
showed only low leukocyte count (Table
3). The nadir of leukocyte count occurred
in the 2nd to the 6th week and that for
platelet was seen from the 2nd to the 8th
week (Figure 2). No leukocyte count un-
der normal limitswasfoundin all patients
but platelet count dropped below normal
limitsin 5 patients.

In the exceptional three cases whose the
baseline platel et count was bel ow 150,000/
mm?3, both the platel et and leukocyte counts
decreased significantly. One of them got
urinary tract infection and had to receive
medical treatment to increase the number
of both platelet and leukocyte.

Clinical response to ***Sm EDTMP
therapy

Pain relief was assessed every 2 weeks
after treatment for 16 weeks. Of the 16
evaluable patients, complete pain palliation
was reported in 8 cases (5 cases in group

Table 2 Correlation between skeletal localization of **Sm EDTMP and *™Tc MDP

Correlation
Ratio BIMEDTMP  “"TcMDP coefficient(r) P
Lesiontonormal bone (n=35) 7.1+46 9.7+89 0.86 <0.001
Lesion to soft tissue (n = 32) 158+10.2 188+127 086 <0001
Normal boneto soft tissue (n = 27) 29+16 29+14 09 <0001

All dataismean + 1s.d.

20 Thai Nuclear Medicine Newsdletter < \ol.4 <« No.1 < 1998



Efficacy of Smin the Palliative Treatment of Painful Skeletal M etastases <+ P. Pusuwan et al.

Table 3 Biological response characteristics

BSMEDTMP
Grl Grll
Transient depression of plt & WBC 4 6
Transient depression of plt 2 1
Transient depression of WBC - 1
400,000 +
350,000 3
300,000 +
g 250,000 +
=
O
-] 200,000 +
2
= 150000 +
A
100,000 +
50,000 +
0 } } } } } } } {
0 2 4 6 8 10 12 14 16
Weeks Post Injection

Fig. 2 Response of myelotoxicity from***Sm EDTMP expressed as platelet countsin serial
blood samples. This patient (no. 9) achieved platelet nadir at 4 weeks postinjection

and recovered 6 weeks postinjection.

| and 3 cases in group 1) and partial re-
sponse was reported in 6 patients (2 cases
in group | and 4 cases in group 11). No
response was found in one patient from
each group (Table 4). Painrelief occurred
within two weeks after administration of
1%8Sm EDTMP.

The duration of pain relief could not be
completely concluded in thisreport because
1 patient had not yet completed her 16-
week follow-up course. In 16 evaluable
cases, duration of pain relief ranged from
4 - 14 weeks. Four patients died from dis-
seminated disease after thetreatment. Five

cases had short duration of pain paliation
as shown in Table 1. Their symptoms re-
curred after 6 - 8 weeks of remission.
Narcotics had to be administered by the
Pain Clinic before the 16-week follow-up
course could befinished.

DISCUSSION

In the field of nuclear medicine, severd
beta-emitting radionuclidesare being tested
clinicaly. A number of reports have now
appeared indicating that ***Sm EDTMP
can be used successfully to palliate pain
from bone metastases“>57,

Thai Nuclear Medicine Newdletter < Vol.4 < No.1 < 1998 21



Efficacy of 1*Sminthe Palliative Treatment of Painful Skeletal Metastases < P. Pusuwan et al.

Table 4 Clinical response to **Sm EDTMP therapy

Completeresponse (n = 8)
Partial response (n=6)
No response (n=2)

BIMEDTMP
Grl Grll
5 3
2 4
1 1

In this study we found that the chelates
cleared from the plasma through the kid-
neysinto theurine. Urinary clearancewas
essentially completed within 6 hours and
accounted for 17.3 % to 62.3 % of the
administered dose. Theremaining activity
represented skeletal uptake was 37.7 %
to 82.7 % of the administered dose. The
biodi stribution of ***Sm EDTMPand *"Tc
MDP were very similar in metastatic and
normal bone and the activity deposited in
the soft tissue was very little. High lesion
tonormal boneratiosof 7.1+ 4.6 andlesion
to soft tissue ratios of 15.8 + 10.2 were
demonstrated.

In both groups of patients with normal
baseline hematological studies, transient
depression of both platelet and leukocyte
count was observed in 10 patients. Tran-
sient depression of platelet count was
shown in 3 patientsand one patient showed
only low leukocyte count. Myelotoxicity
was more evident and prolonged in the
exceptional group with abnormal baseline
hematol ogical studies(patient no. 3, 6 and
12).

A single administration of **Sm EDTMP
was effectivein palliating pain dueto mul-
tiple bone metastases. In both groups of
patients, 50 % experienced complete pain
relief, 37.5 % experienced partia painre-
lief and 12.5 % experienced no pain relief.
Improvement of painrelief occurred within
1 - 2weeksand maximal pain control was
reported by 2 - 5 weeks. The duration of
pain relief ranged from 6 - 14 weeks. Re-
currence of pain was noted in five cases
after 6 - 8 weeks of remission. We be-
lieved that repeated *Sm EDTMP treat-
ment should be beneficial to these patients.
Our studied group was small and more
cases should be collected to clearly deter-
mine the safely effective dose of %*Sm
EDTMP.
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