Kraununecxue uccaedoBarua

MeTacTATHIECKUMI M3MEHEHHIMM B KOCTHOM Moare. Y 12—50%
NAIMEHTOK ¢ METACTa3aMM B KOCTHBIA MO3T OTMEYaeTCa JICHK0a-
puTpoGracTHYecKasI aHeMusd, CBSI3aHHAsI ¢ MHOWIETpalyel KocT-
HOI0 MO3Ta HEOIUIACTHYECKUMHE KieTkamu, (ubpobracTaMu u
TOSIBJICHIEM KPaCHBIX KPOBIHBIX KJIETOK M TIPaHYJIOUUTAPHEIX
TIpeNIECTBEHHUKOB B repud)epudeckoli KpoBy. [laToreHe3 aHe-
MMM KOCTHOTO MO3ra OO KOHIA He gced. Y 80% manmeHTOK C
THIIOIUIa3Mel KOCTHOTO MO3Ta Oo0HapyxuBaeTcsa Muerodmopos.
Orryxosnepble KISTKH 3aMeINaioT KOCTHOMO3IOBOE IIPOCTPAHCTBO 1
HapyIIal0T FeMOII033, U3MEHSISI MUKPOBACKYIISPU3AIII0 KOCTHOTO
Mosra. MckaxeHue SHEOTETHAIRHBIX CHHYCOB ITO3BOJIIET HEIe-
hopMUPOBaHHEIM PETUKYIOLUTAM I HE3peNbIM TPaHyIoLUTaM, B
HOpMe HaxoIAIHAMCA B KOCTHOM MO3Te, IPOHUKATH B COCYIUCTOE
pyeno. Y manyeHTok ¢ IHIoIvIasrell KOCTHOIO Mo3ra OGHApYXI-
BAETCS BLICOKMH YPOBEHDL KOIOHMEOOPa3yIOMyX eIUHNL B IIepy-
dbeprraeckoii kposu. JanpHe N aHaMm3 MIASIOrPaMM, BO3MOX-
HO, IIO3BOJIUT BBISIBUTH KOCBEHHBIC INPHU3HAKU IIPUCYTCTBUS
OIYXOJIEBBIX KJIETOK B KOCTHOM MO3TE.

IlpencraBneHHble Hamy JAHHBE TEMOHCTPHPYIOT HeoOXOmm-
MOCTb BBeIEHUA B KITMHUUYECKYIO TIPAKTUKY MTMMYHOIOTHIECKOTO
HUCCIEN0BaHHA KOCTHOTO MO3Ta IS OLICHKH CTeIICHH pPacIlpoCt-
PAHEHHOCTH paka MOJOYHOH Xenesbi. MEeTOJNBI HCCICHOBAHUS
KOCTHOTO MO3Ta HYXIAIOTCA B JAJbHEUINEM PA3BUTHH, 4 OLICHKA
3HAYIMOCTH OOHADPYRKEHUS MHUKPOMETACTA30B B KOCTHOM MOS3TE
BO3MOXHA IOCTIE aHANH3a PE3YNABTATOR O0IIel 1 6e3pelmIuBHON
BELKUBAEMOCTH Y JAHHBIX GOTBHEIX.
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KINHUYECKAA D@OPEKTUBHOCTh BOHIPOHATA IIPH
METACTA3AX B KOCTH PAKA MOJIOYHO¥ XKEJE3bBI

HHH kaunuqeckoll onKonozul

Budochonarsl, k 111 moxoieHHI0 KOTOPBIX OTHOCHTCS GOHIPO-
HAT, TPENCTABNIOT cOBO0M KIIacc MPemapaToB, TIPN3BAHHBIX VIIyY-
IIUTE PE3YIBTATEL JICUSHHS K KAYECTBO XU3HH TAUMEHTOB C MeTa-
CTa3aMH B KOCTH Pa3IMUHBIX OIYXOJEH.

B HacrosIiies BpeMs pak MOJIOUHOM Xene3bl 3aHuMAaeT IIepBoe
MecTo 110 yacToTe (18%) cpenu OHKONIOTUISCKUX 3a00IeBaHuil y
XeHuMH u cocrasnaer 50,8 GompHeXx Ha 100 TeIC. HacedeHMS
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WITH BONE METASTASES OF BREAST CANCER
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Introduction. Bisphosphonates are a class of drugs developed to

improve response and quality of life in patients with bone metastases
of breast cancer. Bondronate is a 3rd generation bisphosphonate.

Breast cancer is the commonest (18%) female malignancy

with incidence 50.8 per 100,000 population in Russia. About
70% of breast cancer patients develop bone metastases. By p.m.
findings frequency of bone metastases reaches 90%.




Clinical Investigations

Poccuy. Tlo gaHHBIM Pa3sIMYHBIX aBTOPOB, OK0J0 70% GONBHEIX
PaKoM MOJIOYHOM XKeJie3bI MMEIOT METACTa3kl B KocTH. IIpH ayTori-
CYIM yacToTa OGHAPYKEHUS METACTa30B B KocTu coctasiiieT 90%.

IIpu pasBUTHI METACTA30B B KOCTH Pe3K0 YXYILIAETCS KAYECTBO
XKH3HY TIAI{AEHTOB B CBSI3U C MOSBIEHIEM G0JIeBOTO CHHIPOMA, Ia-
TOJNOTMUECKMX IIEPETIOMOB, KOMITPECCHU CITMHHOTO MO3ra, IUIep-
KanpupeMuy. Pe3Ko YBEIMIUBaeTCsa KOJIUIECTBO ¥ CPOK TOCTIMTa-
JIM3aMi, BO3pacTaioT 00beM aHABIETIKOB, KONMYECTBO CEaHCOB
JIy4eBOY Tepallviil U T. 1.

B cBa3u ¢ GopIIOR COUaNBHOM 3HAaYMMOCTBIO IIPOOIEMEL pas-
PabaTHBAIOTCS HOBEIE IIOTXOLEL K JISICHIIO TaKMX HallleHTOK.

Bonbioe BHAMaHYE YAEISIETCSA UCIIONMB30BaHiIo 61¢ochoHATOB,
KOTOpEIE, YMCHBIIAS CTEIIEHE OCTEOII3a, CIIOCOOCTBYIOT CHVDKEHMIO
YaCTOTHI OCTIOXHEHII, CBA3aHHBIX C METACTA3aMH paKa B KOCTH.

B KIMHWYESCKOM TPAKTHKE B HACTOSINEE BPEMS HCIIONL3YETCS
Gomerras rpyrma 6udocdoHaToB, KOTOPHE BIMSIOT Ha aKTHUBHOCTD
OCTEOKJIACTOB, TTOTABIIIA ee ¥ TAKUM 06pa3soM YMeHBIUasi pe3opo-
o koctu. OHY HALIUTH MIHPOKOE TIPUMEHEHUE IIpY MEeTacTa3ax
PasnAYHBIX OMyXoJlell B KOocTH, OcTeonopose, 6onesnu Ilemxera,
SKTOITHYECKON XKaIbLHbUKALIIY,

B Ta6n. 1 moxasaHa crniocoSHOCTE pasubx OrdochoHaTos mo-
JABJISITH Pe30pOLHI0 KOCTH i1 Vifro.

B HacTosiee BpEMs B IMATHOCTHKE ¥ OLIEHKS TMHAMUKM KOCT-
HBIX METACTa30B OCHOBHOE 3HAUCHWE MMEXOT peHTreHorpadrsa u
DAAMOM30TONHOE MCCAENOBAHUE CKeJeTa. B TOCHemHUE TONE
Gobioe BHIMAHUE YICTAETCI U3YYEHII0 MAPKEPOB OCTEOIH3A.

BrioxuMudecKue MapKephl KOCTHON NECTPYKIMY MpPeJCTaBIEHE!
TIPOIYKTAME PaspyLIeHys KOJUTareHa, CocTapismoLero 95% opraHui-
YeCKOro MaTpukca KOcTH. OCHOBHOS BHUMAHHE B KIMHMYECKUX
WCCHENOBAHIX TIOC/IEAHEr0 BpeMEHU oDpallleHO Ha onpefelieHie
rmpuauHonnya (ITup), ezoxkcurmpuannonsHa (dnup), N-Tenornen-
uga xomnaresa (NTX), C-renonernrmupa konnarena (ICTP) [1—3].

YCTaHOBIEHO, YTO MapKephi OCTEONN3a IIPU KOCTHBIX METACTa-
33X paKa MOJIOYHOM XeJIe3Hl OTPAXAIOT TeUeHHe 6ose3nn [4].

ITpy IporpeccupoOBaHUH OCTEOTUTHYECKUX METACTa30B 3KC-
xpexws Mup u Jdrep Bo3pacTaeT B GONpIIMHCTBE crydaes. [Ipn
3 OeKTUBHOM JCYSHNY YCTAHOBJICHO cCHinkeHMe ITup u Jdmup
Ha 40—50% [5].

Hcmons3yeTcs onpenesieHne YpOBHS Kb B MOUe KaK IToKa-
3aTeNil YCWICHUST ocTeoNu3a. IIOBEIIeHHas SKCKPEeLrs Kalblusg
TIPH TIPOTPECCHPOBAHNH OCTSONUTHICCKUX METACTA30B I10KA33Ha B
HECKOJNBKUX WCCHeNOBaHMIX [4]. 3HaunTeNbHbIA HHTEpEC NPOSAB-
JIeH K TUHAMUKE YPOBHS MapKepOB OCTEO 32 IIPU HCIIOIb30BAHIHT
oudocdonaros.

Tab6bnwuwuya 1

Bone metastases decrease considerably quality of life of breast
cancer patients due to pain, pathological fractures, spine
compression, hypercalcemia. These patients are at a higher risk
of hospitalization, demonstrate a greater level of analgesics con-
sumption, have to receive more radiotherapy cycles, etc.

New approaches are being developed to this very important
social problem.

Investigators focus on bisphosphonates that decrease osteoly-
sis, reduce morbidity due to bone metastases of breast cancer.

There is a large group of bisphosphonate drugs used in the clin-
ical practice to reduce osteolysis and bone resorption. These drugs
are administered to patients with bone metastases of different
tumor types, osteoporosis, Paget's disease, etopic calcification.

Table 1 compares abilities of different bisphosphonates to
reduce in vitro bone resorption.

X-ray and radionuclide bone scan are main diagnostic proce-
dures to diagnose and to assess changes in bone metastasis
development.

Study of osteolysis markers has been in the focus of attention
over the last years.

Biochemical markers of bone destruction are decay prod-
ucts of collagen that is 95% of bone organic matrix and include
pyridinoline (Pyr), deoxypyridinoline (Dpyr), collagen
N-telopeptide (NTXx), collagen C-telopeptide (ICTP) [1-3].

Osteolysis markers are known to reflect disease course in
patients with bone metastasis [4].

Progression of osteolytic metastases is associated with increase
in Pyr and Dpyr expression in most cases. Effective treatment
results in a 40-50% reduction in Pyr and Dpyr levels [5].

Urinary calcium is another marker of osteolysis progression.
Several studies demonstrated increased calcium excretion asso-
ciated with progression of osteolytic metastases [4]. Of much
interest are changes in osteolysis marker levels in patients
receiving bisphosphonates.

There was a marked progress in understanding of
bisphosphonate mechanism of action. It is commonly recog-
nized that their in vivo activity is mainly (if not completely)
mediated by mechanisms other than simple inhibition of crystal
dissolution as was thought previously. Nevertheless exact mech-
anisms of bisphosphonate action are unclear. There may be sev-
eral mechanisms acting simultaneously.

It is important to achieve high concentration of the drug
directly in bone matrix with increased bone turnover, in
particular near metastases.

Table 1
CpaBHUTENbLHASA NoTeHUManbHas cnocoGHOCTL PasnuyYHbIX 6upocdoHaToR K NOAABNEHUIO pe3opOLVIN KOCTH
Bone resorption inhibition potential of different bisphosphonates
)7 1 x10 x100 x100—1000 %x1000—10000 >100 000
AneHgpoHar
‘ Alendronate
Knogponart Hepugposat EB-1053 BoHApoHaTt MuHogpoHaTt
ATuapoHaT Clodronate Neridronate Bondronate Minodronate
Etidronate i TunyapouHar MamuppoHaT m‘;ﬁﬁgg Pusenpownar 3oneapoHat
Tiludronate Pamidronate Pisedronate Zoledronat
OnnagpoHar
Olpadronate J
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Kaurneckue uccredoBanus

B mocnenHye ronst JOCTUTHYT 3HAYUTENBHBIN IIPOTpece B TIOHK-
MaHMH MexaHusMa neiicteus GudochonatoB. He BRI3BIBAET co-
MHEHHM, 9TO UX ACHCTBUE in Vivo B OCHOBHOM, €CIH HE IIOJHO-
CTBIO, OIIOCDEIOBAHO Yepe3 MEXaHM3MBl, OTIMYHBIC OT IIPOCTOTO
VIHIUOUPOBaHMA TUCCOMIOLII KPUCTAIUIOB, KAK 3TO NpPEeAcTaBiII-
JIOCk paHee. TeM He MEHee TOUHbIE MEXaHU3MEI UX AEHCTBHA OO CUX
TIOp He COBCEM ompenenexnl. OueHb MOXET ObITh, 4YTO UMEETCS He-
CKOJIBKO MEXaHU3MOB, JEUCTBYIOIIMX ONHOBPEMEHHO.

OCHOBHOE 3HAUEHIE MMEET CBEPXBBICOKAI KOHIIEHTPAIIMS IIpe-
TIapaTa HeIOCPEICTBEHHO B YIACTKAX KOCTHOTO MATPUKCA C ITOBBI~
LTeHHEIM KOCTHHIM OOGMEHOM, B YACTHOCTH BOKPYT METACTA30B.

Taxum o6pazom, 6udochoHaTE MOKHO Pa3IeuTh Ha 2 TPYIIIEI
TIO TIPM3HAKY COMEPKaHUs aTOMA a30Ta B GOKOBO TeT.

B xyrgeckoli npaktuke 6udochoHaTs B HACTOSIIEE BpeMA SB-
JISIIOTCS IperiapaTaMul BrIOOpa IpH JeIeHNM TPIICPKATbIUeMUY, BEI-
3BAHHOM OITyX0JTbI0, KaK IIPH HaJIMIM METACTa20B B KOCTH, TaK ¥ IIPU
X OTCYTCTBHH (TaK Ha3hIBACMAsI «I'yMODaANbHAS THIEPKANLIMeMIIT» ).

TIpoBOMATCS MCCIGHOBAH ITO JUTUTEIHHOMY (B TeUeHHe 2 11 60-
JIee JIeT) IIpUMeHeHNI0 6udochoHATOB TP HANUUHUY METACTa30B B
KOCTH C HEJBI0 YMEHBUICHUT YHCHIa TAK HA3HIBACMBIX «CKEJICTHEIX
ocnoxHennit». Onenxa sdgdextupnocta Subpochonaros, B Jacr-
HOCTH TaMHMAPOHATa W KIIOAPOHATA, IIPOBOIHUTCS ¢ YIETOM YMEHB-
IICHUI YUCTa CKEJIETHBEIX OCIONHCHHUH B paHOOMU3HPOBAHHBIX
JIBOMHBIX CIETIFIX UCCASHOBAHIIX 10 CPABHEHUIO C IUane6o.

TToHaTue «CKeneTHOS OCHOKHEHUS» BKITIOUAST YaCTOTY TI03BO-
HOYHBIX ¥ BHEIIO3BOHOUHEIX IIEPEJIOMOB, THIIEPKAIBIIHEMUIO,
ypoBeHb OOJEBOTO CHUHIOpPOMA, XMPYPTHYECKHe BMEIIaTeNibCTRa,
JIVIEBYIO TEPANMIO. DTO BaXKHOE 3aMedaHie, IIOCKOJIbKY IIpH pas3-
AECNBbHOM AHANW3E PEe3yILTaTOR HE BCErHa yHACTCS YCTaHOBUTH,
YMEHbBIICHNE YaCTOTH IIEPEIOMOB.

Marepuan u MeTonpl. B oTHeneHy XuMuOTepanii 1 KOMOUHIPOBaHHOTO Jie-
YeHUs! 3NOKaYecTBeHHBIX omyxoneir POHL, uM. H. H. broxuna PAMH 65110
IIPOBEHECHO UCCNCAOBAHNE, KOTOPOE SIBHIIOCE YACTHIO MEXKIYHAPOIHOIO ﬂBOﬁHO-
TO CJIETIOTO PAHEOMH3HPOBAHHOIO HCCHEMOBAHNS C IUIALEG0-KOHTPOJIEM.

B paHIOMU3MPOBAHHOM UCCIEHOBAHNY OOHIPOHATA B T3¢ 2 ML MWIA 6 MI,
yu 1naue6o NpuHany yaactue 72 6oabHbIX. OLIEHKA pe3y/IbTaToB IPoBeIeHa ¥
63 GonbHLIX. B HccnenoBaHue GRIIM BKMIOUEHH GONBHEIE ¢ HOKA3aHHBIMH TIO
DPEHITEHOTpaMMaM KOCTHBIMEM MeTACTA3aMH DaKa MOJNOYHOMH Xenesrl. Obs3a-
TEJIBHBIM KPUTECPHEM SIBJSUIOCHh HAMUUE XOTS (93 OHOIO OCTCONUTHYECKOIO
oyara. BospHBIe MMENH UCXOIHO HOpMaJIbHBIfI YPOBECHb KAIBLHA B CHIBOPOTKE
KDPOBH, HOpMANBHYIO QYHKIIMIO IIOYeK, YIAOBIETBOPUTEIBHOE O0IIIee COCTOSTHIE
(0—2 o BO3).

Y nauneHToK He JOIDKHO ObUIO GBITH METACTA30B B IIEYSHb M TOJIOBHON MO3T,
Gonesuu IlemxeTa, runepraparupeonnusMa. OHH He ZOJDKHBI GBUIH B TEUCHUE
1 mec JI0 BKIIOYEHII B HCCHCOOBaHUE TIONYIaTh aMHHOTMUKO3UAHLIC aHTUOHO-
THKH, HUTpAT rajums, 6udocdhonarsr.

Inanupyemas IAUTeNBHOCTh HCCIEHOBaHMSA cocraBisuia 24 mec. Ilpu
9TOM GOHIPOHAT B 03¢ 2 MT MM 6 MT, MM TuTane6o BBOIMIIM €XEMECIIHO,
BHYTpuBeHHO. OMHOBPEMEHHO GONBHEBIE IONYYANYM HeOOXOZUMOe IpOTHBO-
OIIYXOJIEBOE JIeUeHUe.

P CHITCHOOTHYECKOe U pagOM30TOIIHOC HCCACAOBAHHE CKENETa TIPOBOOM~
JIOCH KAXIbIe 6 MeC HApIny ¢ aHAIH3OM OPYTHX TPOSIBICHIIT GOIe3HIL.

IUta cratucTiyeckoi o6paboTky MaTepyaia MCroas30sancs ~rect CTbio-
IenTa (MapKepkl KOCTHOIO MeTabonuama), x>-TecT (OLeHKa [1epefioMOB U 9aCTO-
THI THIIEPKANBIIEMUR).

Pesyasrarel. Jiucno oneHeHHEX OOMBHEIX B 3 IPYIIIAX COOTBET-
CTBEHHO cocTaBwio 22 (mnaneto), 23 (Gornponar 2 Mr) u 23 (Sox-
IPOHAT 6 MT).

W3 ananusa pesyinbraroB MCKIIIOUSHBI TOJIbKO GONBHBIE, MOITY-
YyBIITEe OFHY H03y GOHOpOHATA WK IUaue6o 0e3 KOHTPOJIBHOIO
obcenoBanus yepes 6 Mec.

BoipMHCTBO OOJBHBIX MCCISAYEMBIX TPYIII HONYYMUTA TIIH-
TENbHOE JIEYCHUE B COOTBETCTBMM C TIPOTOKOJNOM. Tak, B TedeHUe
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In view of the above-said all bisphosphonates may be divided
into 2 groups with respect to the number of nitrogen atoms in the
lateral chain.

Bisphosphonates are considered drugs of choice in the treat-
ment of tumor-induced hypercalcemia both in metastasis-positive
and metastasis-free patients (so called humoral hypercalcemia).

Several studies are ongoing to evaluate long-term (2 years or
more) bisphosphonate therapy in patients with bone metastases
aimed to reduce skeletal complications. Response to bisphos-
phonate (in particular pamidronate and clodronate) therapy is
assessed in randomized double-blind placebo-controlled studies
by reduction in frequency of skeletal complications.

The skeletal complications include vertebral and nonvertebrat
fractures, hypercalcemia, pain, surgical interventions, radiotherapy.
This is very important since analysis with respect to individual
parameters often fails to detect differences in the rate of fracture.

Materials and Methods. The Chemotherapy and Combination Modality
Treatment Department, N.N.Blokhin CRC, participated in an international
placebo-controlled, double-blind, randomized study.

There were 72 patients receiving bondronate 2 mg, 6 mg or placebo
enrolled, of them 68 patients were evaluable. Patients with bone metastases of
breast cancer verified by x-ray were eligible. The presence of at least one oste-
olytic metastasis was a mandatory inclusion criterion. At baseline the patients
had normal serum calcium levels, normal renal function, rather good
performance status (WHO grade 0-2).

Exclusion criteria were liver or brain metastases, Paget's disease, hyper-
parathyroidism and therapy with aminoglycoside antibiotics, gallium nitrate,
bisphosphonates within 1 month prior to enrollment.

Study duration was planned to be 24 months. Bondronate 2 mg or 6 mg or
placebo were administered intravenously monthly.

The patients also received antitumor treatment.

Bone x-ray and radionuclide scan were performed every 6 months
together with other assessments.

Statistical analysis of difference was made using Student's #-test (bone
turnover markers), y’-test (fracture and hypercalcemia frequency).

Results. There were 22 (placebo), 23 (bondronate 2 mg) and
23 (bondronate 6 mg) patients evaluable in the study groups.

Only patients receiving a single bondronate dose and failing
to undergo a scheduled assessment at 6 months from treatment
start were excluded from analysis.

Most patients received long-term by-protocol treatment. A
18-24-month course were given to 19 (86.4%), 20 (87%) and 17
(74%) patients in every group, respectively.

The study groups were well balanced with respect to main clinical
parameters (age, performance status, estradiol receptor status, etc.).

Patients from every group had a previous history of patholog-
ical fractures: (13/59%; 10/43.4%; 11/48%). Vertebral fractures
were found in histories of 10 (45.5%), 8 (34.8%) and 8 (34.8%)
patients, non-vertebral fractures were discovered in histories of 3
(13.6%), 2 (8.7%) and 3 (13%) patients, respectively.

The following results were obtained as to rates of pathological
fracture, hypercalcemia, osteolysis inhibition by study of changes
in Pyr and Dpyr levels basing on methodological approaches used
in similar previous studies (tables 2,3).

We also studied relationship between the risk of fracture
before versus after the study. Among the 27 patients with frac-
tures during the study 16 (60%) had a history of pathological
fractures and 11 (40%) had fractures for the first time.

Among 41 patients having no fractures during the study 23
(56%) had no history of fractures and 18 (44%) had fractures
before the study.




Clinical Investigations

Taénwmwuya 2

Table 2
HacToTa nosisneHnsl KOCTHLIX NEPESIOMOB NMPY UCAOMIb30BaHUN 2 unu 6 Mr GoHApPOoHAaTa No cCpaBHEHMIO ¢ Nnaue6o
Frequency of bone fracture in patients receiving bondronate 2 mg or 6 mg versus placebo
MNnaue6o BonppoHat
n=22
( ) 2 mr (n=23) 6 mr (n=23)
Becero cnyyaes / No. of cases 5 11 12 12
BosnbHble ¢ nepenomamu & o .
| Cases with fraciures 9 (40,9%) 9(39,1%) 9 (39,1%)
BoribHble 663 NepenoMoB .
Cases without fractures 13 (59,1%) 14 (60,9%) 14 (60,9%)

YacroTa nepenomoB (uyncno GornbHbix) / No. of fractures (No. of cases)

" B niepssie 12 Mec '
Within the first 12 months 8/22 (36,4%)

B nepuog 12,1—24 mec
During month 12.1 to month 24

Placebo (n=22)

i .
{ i

7/23 (30,4%) 7/23 (30,4%)
2/15 (13%) 4/15 (26,6%) 3/16 (18,7%)
2 mg (n=23) f 6 mg (n=23)

Bondronate

18—24 mec neammucs 19 (86,4%), 20 (87%) u 17 (74%) GonbHBIX
COOTBETCTBEHHO B KaXIOHU rpymrie.

CpenHee BpeMs YYaCTHS B UCCIIGZOBAHHM TI0 TPYIITIaM COCTABM~
a0 21,3, 19,6 1 19,6 Mec.

WsydeHnpie IPYIIIEL GEUIM COIIOCTaBUMEL I10 OCHOBHEIM KITHHY-
YeCKUM KPUTEPUsSM (BO3pacT, oOlLiee COCTOSHUE, PEUEIITOPEL 3CT-
panuonia ¥ op.).

Hpenpiaymas ucTopust GONE3HM HAUMEHTOK BKIIIOYaia pa3Bu-
THe KOCTHBIX IIATONIOTMYECKHX IIEPEJOMOB BO BCEX TpyIIax:
13 (59%), 10 (43,4%), 11 (48%). 1pu 5T0M BepTeOpAIbHLIE IIEPE-
nomel 6euta v 10 (45,5%), 8 (34,8%) u 8 (34,8%) HALMEHTOXK,
HeBepredpanpHEIe TepeoMe — v 3 (13,6%), 2 (8,7%) u 3 (13%)
MAPEHTOK COOTBEICTBEHHO,

[1o MeTOHONOTHYEeCKHM TIOTXOHaM, IPUHSITEIM B IIPSIBILYIUAX
AHAJOTMYHBIX MCCIEHOBAHMIX, OBUIM IIOJYYeHHl CHeAyIoIpe
PE3YJIBTAaThl B OTHOLIEHNH CTENEHN YACTOTE PasBUTHS IIaTOIOTH -
YeCKMX IEepeJIOMOB, THIEPKANBIHEMHH, CTEICHH IIONABICHIMA
OCTEOJIH34 10 JAHHBIM U3Y4SHUS] MUHAMUKI MapKepPOB OCTEOH3a
TIMPUIUHONMHA U Je30KCUITUPUAMHONNHA (Tabm. 2, 3).

MayueHa BO3MOXHAA B3aMIMOCBA3b MEXIY HATUYMEM TIepesio-
MOB JI0 Hayajia MCCIACIOBAHYS 1 YACTOTOM ¥MX PA3BUTHS B IOCTENY-
omeM. B 3 rpynmiax cpeau 27 GONBHEIX ¢ MEPENOMAME B TIEPUOL,
MCCIENOBAHYSA IO BKIIOYEHYS B IIpoToxon 16 (60%) wmeny maro-~
Jlorryeckue repenomel, 11 (40%) momyuwnnn nmepenoMBl BIIEPBEIE.

Wiz 41 GonpHO# 663 IepeToMOB B IIEPHOL McceaoBanys 23 (56%)
MX He MMeITH ¥ paHee, 18 (44%) uMenu npexe NaToJornyeckue rne-
PENIOMEL, HO OHY He [IOBTOPHIIMCE B IIEPHOL VCCIEJOBAHM.

TunepranpLueMIs BOHUKIA Y 2 (9%) GONMBHEIX, ITOMYIaBIINX
mianeto, B rpyIe IpuHUMAaBIIKX 6ougponar 2 Mr — v 2 (8,7%),
6 Mr — y 1 (4,3%) Gonproii. Bo Beex cityuasx rurepKaibliieMys
PA3BIUIACE DY TIPOTPECCHPOBAHY OOJIe3HH.

Mapxepsl KOCTHOTO OCTe0NH3a OBUTH W3YICHEI ITO CPABHEHUIO C
VICXOMHBIM YPOBHEM B CPOKH 6, 12, 18 1 24 Mec. Bruld IOIMyYeHE!
CIIeMYIOTMe PE3YIIBTATHL.

Tlpu n3yuesVH TUHAMUKY MUPUOMHONMHA B TedeHHe 24 Mec B
TPYMIIE TPIHAMABIIX IDTANE00 Pas3IIIHs MeXIY HadaaoM JISISHUT

Taénuuya 3

CooTHOLEH e YacTOTbl pa3BuTug BepTeraJ‘lele
u HesepTeraanblx naTosIornYyeCcKux nepesoMoe

Comparison of frequencies of vertebral versus
non-vertebral pathological fractures

Hypercalciemia occurred in 2 (9%) cases from the placebo
group, in 2 (8.7%) patients from the bondronate 6 mg group and in
1 (4.3%) patient from the bondronate 2 mg group. Hypercalciemia
was associated with disease progression in all the cases.

Osteolysis marker levels at 6, 12, 18 and 24 months were
compared with baseline levels. The following results were
obtained.

Study of changes in Pyr levels during 24 months in the place-
bo group failed to discover differences between the values at 6,
12, 18 and 24 months as compared with baseline. There was a
significant decrease (»p<0.005) in Pyr levels at 12 months against
the baseline level in the bondronate 2 mg group. The bondronate
6 mg group presented with a significant change in Pyr levels at 6
months (p<0.05) and 24 months after treatment start. The com-
parison of the 12 and 18 month levels with baseline discovered
only a decreasing trend (p=0.09 for both time points) (fig.1).

Table 3

BoHgpoHar
Maronornyeckne Mnaue6o
nepenoMsl (n=22) 2 mr 6 mr
{n=23) {n=23)
i HeBepTeBpansHbie |
Non-vertebral 6 i 3 9
BeprebpasbHble
. Vertebral 5 9 3
2mg 6 mg
Pathological Placebo ° (n=23) (n=23)
fractures (n=22) e
Bondronate
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Kaunuecxue uccaedobarus
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Puc. 1. AuHamMnKa NUPUAVIHOAMHA Y GOJIbHBIX, MOJTy4aBLLnX GoH-
apoHart B pose 2 mr (7) unu 6 mr{2), unu nnaue6o (3) B TeueHue
24 mec.

o ocu abeupicc — NPOACIKUTENBHOCTL fiedeHUs!, Mec.;

10 OCU OPAMHAT — KOHLEHTPaUMS NMPYAMHONMHE B MOYE, HMOJIb/MMOSTb
KpeaTuHUHA.

Fig. 1. Pyridinoline levels in patients receiving bondronate 2 mg (7)
or 6 mg (2) or placebo (3) for 24 months.

Numbers on the x axis are months of treatment, months;

numbers on the y axis are urinary Pyr concentration, nmol/mmol
creatinine.

¥ gepe3 6, 12, 18 11 24 Mec He noxydeHH. B rpyinie mauyeHToB, Mo~
JIyJaBIIX GOHAPOHAT B 03¢ 2 MI, OTMEYEHO JOCTOBEPHOE CHIDKE-
HUe ypoBHs Mapkepa yepes 12 Mec (p<0,05) B cpaBHEHMY C HAYANIOM
nedeHud. B rpymme IpUAUMABINAX GOHIPOHAT 6 MI OTMEYEHO
JIOCTOBEpHOE CHIDKSHYIE YPOBHS Mapkepa depe3 6 Mec (p<0,05) m
24 mec (p<0,05) Mo CpaBHEHMIO ¢ MCXONHEBIMY Tokasarensmil. Ilpn
CpaBHEHWM YPOBHI MapKepoB B HavajIe JIleueHus 1 yepes 12 1 18 mec
MOXHO TOBOPMTH TOJBKO O TeHIeHUMM K pasmramio (p=0,09 ma
060oux mepuomos) (puc. 1).

TIpy wsy4eHHM DasIHYMi MeXIy IPyINaMy B pasHbIe IIEpHO-
OBl OTMEYEHA JOCTOBEPHAS pasHUIA MEXIY TPYIIAMU IIOILydaB-
X IIane6o ¥ GOHIpoHar B mose 2 MI yepes 12 mec (p<0,05) u
IPyHIaMK HALMEHTOB NONYYABINHX TUIANe60 ¥ GOHAPOHAT 6 MT
uepes 6 Mec aegeHns (p<0,05).

Ipy u3yIeHUy AUHAMUKY Je30KCUIUPHUIVHOMMHA B TCUCHME
24 Mec B IpyImie IIOIYIaBIIKX IDIANEOO0 JOCTOBEPHOIO PAa3IAAMST
MEKIY HAuaJIoM JICUCHUT M Yepes 6, 12, 18 u 24 mec He monmyyeHo.
B rpyie moiyyasux O0HIPOHAT B ZO3€ 2 MI' OTMEUEHO CTaTHCTH-
YeCKH 3HAUMMOE PAa3IuIye MEeXIY HadajoM JeUeHUs U IepHofoM
gepes 12 u 24 Mec (p<0,05) B cpasrenmu ¢ HagaioM negerrrt. [Ipn
M3YYEHUH THHAMUKA Ae30KCUIIPUIUHONEA B TPYIIIeE IIOIy4aB-
IIIX GOHOpPOHAT B 03¢ 6 MI OTMEYEHO MOCTOBEPHOE CHIDKEHHE
YPOBHS MapKepa yke gepes 6 Mec, KOTOpOe COXPaHsIOCh Bee 2 TO-
Ia uccnenosanus (p<0,01) ( puc. 2).

IIpy U3ydeHUY PasIUMi MeXIy TPYNIIAMHA B PasHEIE TIEPIOILL
OTMEYeHa JOCTOBEpHAsA PasHHUIlA MEXIY rpyIIaMH ITOTydaBIIMX
rnane6o 1 GOHAPOHAT 2 MT depes 12 Mec (p<0,05) u rpynmaMu mo-
JIyYaBIIMX Irane6o u GOHIpoHAT 6 M yiKe depes 6 Mec, KOTopoe
COXPaHMIOCH IO KOHIIA UCCIEIOBAHUS.

Ipy wsyyeHW¥ AMHAMMKM SKCKPEUWH KalbliUsd B TCUCHUE
24 Mec B rpyIiie IPUHUMAaBIIX IIAIe00 pasIudIui MexXTy Hada-
JTOM JIeYeHMs 1 uepes 6, 12, 18 u 24 mec He mMoIydeHo. B rpymie
TIpUHMMABIINX GOHIPOHAT 2 MI OTMEUCHO pasnudue uepes 12 1
24 mec (p<0,05) B cpaBHEHMM ¢ HavyaJioM JeyeHus. B rpyrmie
TIpMHUMAaBLINX GOHAPOHAT 6 MT OTMEYEHO HOCTOBEPHOE CHILKE-
HMe YpOBHs ofrero Kambpllmsa depe3 6 Mec (p<0,01) m 24 mec
(»<0,01) (puc.3).

Ipy MaydeHUW pPa3THIMi MeXAy IPYHIIaM¥ IIONyYaBINUX
w1ane6o 1 GOHAPOHAT B K0o3e 2 MI' B pa3HbIe TIEPHOLH OTMEeUeHa
JocrosepHas pasHuua gepes 12 mec (p<0,01). Paznuuuit Mexny

24

6 12 18 24

Puc. 2. QuHaMunka [e30KCUNUPUAWHONUHA Y GOsbHBIX,
nonyyasBwnx OoHApoHaT B Aose 2 mr (1) unu 6 mr (2), unu
nnauedo (3) B TeyeHne 24 mec.

Flo ocu abcumucc — APOAOTKUTENLHOCTE NIeHEeHUsl, MeC.;

Mo OCK OPAMHAT — KOHUEHTpaums [Oe30KCUMUPUAUHONINHA B
Mo4e, HMOJIb/MMOSIb KpeaTUHNHA.

Fig. 2. Deoxypyridinoline levels in patients receiving bon-
dronate 2 mg (7) or 6 mg (2) or placebo (3) for 24 months.
Numbers on the x axis are months of treatment, month;
numbers on the y axis are urinary Dpyr concentration, nmol/m-
mol creatinine.

Puc. 3. AMHaMUKa DKCKPeLuUu KanbLug Y GoNbHbLIX,MOy4YaRs-
wux GoHpgponar B pose 2 mr (7) wnm 6 mr (2), unn nnauedo
(3) B TeueHue 24 mec.

Mo ocu abeunce — NMPOoASKUTENBHOCTb JIGYEHNS, MEC.; N0 OCHU
OPOMHAT — KOHUEHTPauMs KafbUusi B MOYe, HMOAL/MMOJb
KpeaTvHWHa.

Fig. 3. Calcium urinary excretion in patients receiving bon-
dronate 2 mg (7) or 6 mg (2) or placebo (3) for 24 months.
Numbers on the x axis are months of treatment, month; numbers
on the y axis are urinary calcium concentration, nmol/mmol
creatinine.

Comparison between the groups discovered a significant dif-
ference between the placebo and bondronate 2 mg groups at
12 months (p<0.05) and between the placebo and bondronate
6 mg groups at 6 months after treatment start (»p<0.05).

There were no statistically significant differences between
Dpyr levels at 6, 12, 18 and 24 months following the start of the
24-month treatment course in the placebo group. Patients from
bondronate 2 mg group presented with a statistically significant
differences at 12 and 24 months (p<0.05) against baseline. In the
bondronate 6 mg group there was a significant decrease in Dpyr
level already at 6 months and thereafter till the end of the entire
2-year study period (p<0.01) (fig.2).

Comparison of this parameter between the study groups discov-
ered statistically significant differences between the placebo and
bondronate 2 mg groups at 12 months (p<0.05) and between the
placebo and bondronate 6 mg groups at 6 months and thereafter.

A 24-month study of calcium excretion in the placebo group
failed to find any differences in the parameter at 6, 12, 18 or 24
months from the study start. Patients from the bondronate 2 mg
group presented with a significant decrease from baseline at 12




Clinical Investigations

TPYIIION ITONYYABIIKX IIalebo M GOHAPOHAT B 03¢ 6 MT B pa3-
HBIE ITEPUOIBI HE OTMEYEHO.

OueBHIHO, YTO NPH J03¢ GOEAPOHATA 6 MT MAKCUMAITBEHOE CHU-
JKEHIe YPOBHS MapKepoB KOCTHOTO MeTaboIu3Ma JOCTUTANIOCH YKe
gepes 6 Mec TEPAITHI, a B rpyIIie GONBHELX, TOTyIaBIInX ILIaLeto,
5TH 3HAYEHHA ITPAKTHISCKH HE U3MEHAINCH C TeYCHHEM BPEMEHHU.

Boisog. TakumM 0GpazoM, HaMu GBUIO YCTAHOBIEHO, 9YTO DOHIPO-
Har gBigeTcs 3POEKTUBHBIM TPEIAPATOM IS YMEHBLIEHUS
OCTeONH3a TIPY METACTa3aX paka MOJIOYHOM KeJjie3bl B KOCTH.
Panyonanvias neweGHasg [032a OOHIPOHATZ NPH €XEMECIUHOM
BHYTPUBEHHOM BBEACHUN COCTABIAET 6 ML B TakoM pesxiiMe GoH-
JpoHar 5QOEKTUBHO MONABISIET OCTEONN3 IPK KOCTHBIX METacTa-
38X para MOJIOYHOM KeNe3kl U IpH IPOTPecCUPOBAHIM CHIDKACT
YPOBHM SKCKPELM¥ ITHPHUIVHONWHA, Ne30KCUNMPUIVHONWHA
KaNBIMA B MOTE, B TO BpeMsI KakK B IpyIiiTe GONBHEBIX, IOTydaBITHX
mwiane6o, 0TMeYIeH POCT MAPKEPOB ocTeonu3a. CHIDKEHUE YPOBHSA
JIE30KCHITMPUITHHONANHA O0HAPYXEHO B MIEPHONE! 0e3 IIporpeccu-
POBaHMA IIPY JICUCHUY GOHIPOHATOM B fo3e 2 MT U 6 ML boHIpo-
HAT He BBI3BIBACT CYIECTBEHHEIX TOOOYHBIX 3¢ dheKToB.
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POJIb JATIAPOCKOIINM B KOMIUIEKCHOM
OBCIIEDOBAHNY BOJIBHBIX C PACIIPOCTPAHEHHBIMI
OOPMAMM PAKA KEJIYIXKA

HUH rxaunuveckoii orKos02UY

Pak xenynxa geaseTcsd OmHON M3 HamOOIee YacTo BCTPEYalo-
mpxes GopM 3TOKaYeCTBEHHBX HoBooGpasopaumii [4—6, 11]. He-
CMOTPS Ha HeKOTOpOe CHIDKEHMe TI0Ka3aTelieil 3a60eBaeMOCTH 32
TIOCTICHHME JeCATIWIETH, TaHHas ATONOTH TO-TIPEXKHEMY TIpo-
JIOTXAeT IPUBIEKaTh BHUMAHIE KIMHUINCTOB-OHKONOTOB. B Ha-
cTosIee BpeMs OOIIETPU3HAHO, UTO XUPYPTHYECKOE IeUeHIE paKka
KEITYAKA SABIBIETCS «30JI0TEIM CTAHIAPTOM» B KOMIDICKCE TeueOHBIX
MEPOIPHATHH, Faxke ¥ GONBHBIX C PACIPOCTPAHEHHBIMIE U THCCE-
MIHMpOBaHHEIME hopMamu 3abonesanus [2, 8, 9]. CiemyeT ocobo
IOMYEPKHYTh, UTO KaK B Poccum, Tak W B GOJBIIAHCTBE CTPAH
3amana Gonee yeM B 80% cnyyaeB IMEPBUYHO DUATHOCTAPYIOTCS

and 24 months (p<0.05). Patients from the bondronate 6 mg
group presented with a significant decrease from baseline at
6 (»<0.01) and 24 (p<0.01) months (fig.3).

Comparison of calcium levels in placebo versus bondronate
2 mg groups at different time points discovered significant
differences at 12 months (p<0.01). There were no significant dif-
ferences between the placebo and bondronate 6 mg groups.

It seems that in the bondronate 6 mg group concentrations of
bone turnover markers achieved nadir already at 6 months on
therapy, while in the placebo group these parameters remained
practically unchanged with time course.

Conclusions. We found bondronate to be an effective therapy
for osteolysis reduction in patients with bone metastases of breast
cancer. Bondronate rational therapeutic dosage for monthly
intravenous administration is 6 mg. At this dosage bondronate
effectively inhibited osteolysis in patients with bone metastases of
breast cancer and reduced Pyr, Dpyr and calcium urinary excre-
tion in cases with progressive disease. In contrast, patients receiv-
ing placebo demonstrated continuous rise in osteolysis markers.
A Dpyr decrease was detected in progression-free periods in
patients on bondronate 2 mg and 6 mg therapy. Bondronate
induced no considerable adverse events.
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Gastric cancer is one of the commonest malignancies
[4-6,11]. In spite of a decrease in the morbidity over the last
decades this lesion is still in the focus of clinical oncologists'
attention. Surgical treatment for gastric cancer is a recognized
gold standard even in advanced and disseminated disease
[2,8,9]. It should be mentioned that more than 80% of cases
with gastric cancer have advanced disease at diagnosis both in
Russia and most western countries [1,7,9]. Many patients pre-
sent with massive tumors often with peritoneal dissemination.
We use the term "local peritoneal dissemination” for solitary
metastatic peritoneal lesions located within a single anatomical
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