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ABSTRACT

In metastatic renal cell carcinoma (mRCC), bone is the second most common site of metastases,
occurring in one third of patients. Most bone metastases are found in the sacrum, pelvis, spine and
proximal limbs. In addition, the majority of bone metastases are osteolytic with elements of
destruction; mixed metastases also occur. This predisposes patients to skeletal events such as
pathological fracture, spinal cord compression, which implies the prescription of radiation therapy or
bone surgery.
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INTRODUCTION

surveillance  of and palliative radiotherapy for pain.
Prevention of SRE is therefore of paramount

Key indicators  for

morphological  verification ~ of  urinary

malignancy with multiple bone metastases.
Skeletal events are associated with increased
morbidity and have a very poor impact on
patients' quality of life. In particular, bone pain
is the most common type of pain caused by
cancer, which may require opioid analgesics

importance in this patient population [1-4].
Before the introduction of targeted therapy,
these complications occurred 74-85% of the
time.
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We studied and evaluated the histological
type of tumour, the level of malignancy,
variants of bone metastases, complications of
bone metastases, life expectancy from the
stage of diagnosis to the initial response to
treatment and to the case of skeletal
complications in 129 patients [5-9].

The 1st group in 58 patients (prospective
group, control group), who received specific
antitumour therapy in combination with
bisphosphonates (zolendronic acid), which is
considered to be standard treatment for
osteogenic metastases of solid tumours in
Uzbekistan, was analyzed in the dynamics
(before the treatment and in 3-6 months of
therapy for 2 years) pain syndrome evaluation
data (MDASI questionnaire, M. D. Anderson
Symptom Inventory), instrumental
examination (Rg-graphy, MSCT, RISK and MRI
of bone metastases) and the level of bone
resorption markers alkaline phosphotase,
bone phosphotase and LDH;

The 2nd main group in 36 patients
(prospective group) who received specific
anti-tumour therapy in combination with
targeted osteoprotective therapy with
zoledronic acid supplemented with
denosumab and radionuclide therapy (153-
samarium-oxabifor), Pain scores (BPI-SF, Brief
Pain Inventory Short Form) and instrumental
studies (X-rays, RBC and bone metastases
MSC) were analysed over time (before
treatment and every 3 months for 2 years);

Group 3 - 35 patients (prospective group) who
received specific antitumour therapy in
combination with targeted osteoprotective
therapy, in whom zolendronic acid was not
effective, were treated with denosumaboy
and radionuclide therapy (153-samarium-
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oxabifor) Pain scores (BPI-SF, Brief Pain
Inventory Short Form) and instrumental
findings (X-ray, RIF and MSC of bone
metastases) were analysed over time (before
treatment and every 3 months for 2 years);

All patients had morphological (verified
diagnosis of renal cell cancer (RCC), prostate
cancer (PCC), urothelial bladder cancer (UBC)
and testicular cancer (TNC) and bone
metastases according to OSG or MSCT and/or
MRI.

In the prospective group, the patients
underwent a comprehensive clinical and
laboratory examination, the aim of which was
to clarify the extent of the disease as well as
to assess the functional indices of the internal
organs [12-16]. After routine examination also
with obligatory determination of total alkaline
phosphatase (ALP), acid phosphatase (AP),
lactate dehydrogenase (LDH) and serum
calcium levels. The following imaging
techniques were used to determine the sites
of bone lesions, as well as the structure of the
lesions and the number of affected bones:

- Radioisotope scans were performed in 2
projections in whole-body imaging mode. The
radiopharmaceutical 153-samarium oxabifor
was used as a radioisotope indicator. 153 Sm-
OXABIFOR was injected intravenously 60-75
mdi- 3.0 ml (at the rate of 0.5 - 1.5 megacuries
(mCi)/kg, 1 mCi=37 megabecuries (MBq)
depending on patient body weight) in a dose
of 1 mC (37 MBq) per 1 kg weight
intravenously through an angiotape followed
by infusion of 400 ml of physiological solution.
Images were taken with a high-resolution low-
energy collimator at a table speed of 12-16
cm/min. The scanning procedure took 15-20
min. Post-therapy efficacy was assessed at
follow-up observations at 1 and 3 months after
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the administration of 153 Sm-OXABIFOR. The
distribution and accumulation of Samaria-153
oxabifor was studied by performing whole-
body scans on a Mediso 89 dual-detector
gamma camera immediately after
administration of the RFP, 6 and 24 hours
later. After administration of Samaria-153
oxabiphor, gamma ray emission levels were
measured in the room at a distance of 1 meter
from the patient. The patients were kept in
the ward until the level of gamma-quanta
radiation at the distance of 1 metre from the
patient's heel did not exceed 3 pSv per hour.
This level was determined using dosimeter-
radiometer IRD-02B1 and was measured from
the moment of drug administration, after 6
and 24 hours. This phase of the study was
performed at the  Department of
Interventional Radiology of the Vokhidov
Republican  Specialized  Scientific-Practical
Center of Surgery. Vohidov). In the image
analysis the area of interest (metastasis) was
compared with a symmetrical zone in the
contralateral skeleton area and the relative
degree of RAF accumulation was determined
throughout the study. The images were
interpreted as follows: decrease in RFP
inclusion rate - positive dynamics, increase in
area and intensity of RFP accumulation -
negative dynamics, no dynamics - stabilization;

Radionuclide preparation 153-Sm oxabifor is a
colourless, transparent solution containing
240-740 MBq samarium-153 in 1 ml;
Radionuclide and radiochemical purity is at
least 90%, pH 5.0-7.0. The preparation is sterile
and apirogenic. 153-samarium emits u-quanta
with energies of 69.7 keV and 103 keV with
yields of 5.4% and 28% respectively and beta-
radiation energy of 203 keV, 229 and 268 keV
with yields of 35%, 43% and 21% respectively.
The half-life of 153Sm is 46.2 hours. After
intravenous  injection the radionuclide
accumulates  predominantly  in bone
metastases. Such accumulation is caused by
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the chemical tropism of the transport
compound (oxabiphor) to the zones of
altered hypermetabolism (metastases,
fractures and active sites of inflammation).
Once in the metastatic nidus, the samarium
exposes it to local radiation, mainly by betta-
radiation. One month after the introduction of
153 SmM-OXABIFOR OB changed as follows: 21
(60%) patients had a decrease of pain, 6
(18.7%) an increase of pain, 5 (15.6%) had no
effect. Three months after administration of
153 Sm-OXABIFOR

OB was as follows: 2(6.3%) stopped pain,
27(84.3%) reduced pain, 2(6.3%) increased
pain. Bone palliative effect obtained after 1
and 3 months: complete pain relief in 3(10%)
and 2(6.3%) patients, marked pain relief in
11(34%) and 10(31%) patients Mild pain relief in
10(31%) and 11(34%) patients and no effect in
8(25%) and 9(28%) patients respectively.
Patient mobility. Pain relief was accompanied
by improvement in patient mobility. The mean
values and changes in quality of life (QoL) on
the basis of the Karnofsky Scale (KS) were as
follows: analgesic discontinuation 15.6% and
21.9%, pain relief with NSAIDs 31.3% and 37.5%,
mild opiates 31.3% and 28.1%, strong opiates
21.9% and 25% after 1 and 3 months
respectively. As can be seen from the table,
when an integrated approach is prescribed in
the treatment of osteogenic metastasis of
prostate cancer, there is a tendency for a
decrease in the intake of analgesics. Pain relief
was accompanied by an improvement in the
mobility of the patient. Mean values and
changes in quality of life (QOL) n Most
patients had grade 1 or 2 infections and did
not bleed for 3 months after treatment with
153 Sm-OXABIFOR. Haematological toxicity
before and at 1 and 3 months after 153 Sm-
OXABIFOR is summarised in the table. Sm-
OXABIFOR therapy for bone pain relief in
prostate cancer patients was effective, safe
and well tolerated. The analgesic effect with a
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simultaneous improvement of the patient's
mobility and with a reduction in the required
dosage of analgesics. Haematological toxicity
after administration of Sm-OXABIFOR was
moderate and transient. and based on the
Karnofsky Scale (KS) the whole body of a
patient with metastatic prostate cancer shows
several osteoblastic lesions of the axial and
appendicular skeleton (arrows). Images were
obtained 4 hours after administration of a
therapeutic dose (70 mCi) of Sm- 153-oxabifor.
Areas of osteoblasts are perfectly matched.

1.

Denosumab, a monoclonal antibody from
the RANKL antagonist group, reduces the
incidence of skeletal complications (0.33
vs. 0.55 skeletal complications per patient
per year when compared to Zoledronic
acid, p=0.13) and pain syndrome (by 66%
and 35% after 12 months of use,
respectively 24.

We developed a comprehensive impact on
all pathogenetic mechanisms of bone
metastasis and a strategy for the clinical
study of drugs that affect bone
metabolism. The use of
radiopharmotherapy, targeted therapy
reduces the use of narcotic analgesics,
reduces hypercalcemia. Our proposed
therapeutic complex using
bisphosphonates, monoclonal antibodies
and radionuclide therapy show their
effectiveness in periods of disease
progression, which has the greatest
practical value, which demonstrates new
opportunities in the effective treatment of
cancer patients in this category.
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