Clirdcal investigations

METPOPPATHH, SBWBIIWECS IIOKAa3aHUEM IUISl ONEPaTHUBHOTO
JISYEH M, Y Pe3YNIbTATEl THCTOIOTHYECKOTO UCCIETOBAHMNS OIle-
PAIMIOHHOTO MaTepHana, a TakKe TKAHb SHIOMETPUS, TIONyYeH-
Hast ¢ TOMOUIBIO MAATIENs [I0CTE 3 MeC TOpMOHANBHON TEPATIHL.
Ananyis DJaHHLIX NpeacTapieH B Tadn. 3. Otcytersue Mopdono-
riveckoro a¢gdexra 6buio v 3 (20%) GONBHBIX, ITONYYABLIMX
aMuKcHH, 1 v 5 (50%), monyuaBinx TONEKO TOPMOHANBHYIO Te-
panmio, 3 U3 KOTOPHIX OBIIN ONEpUPOBaHHI yepe3 1,5—2 Mec oT
Hayana jedeHus. Y OOJbHBIX ONMEITHON Pyl YaCTHYHBIH 3¢-
thexT otmeyancs B 2 (13%) cnydasx 1 HojgHoe M3nedeHue — B 10
(26,6%), y BoarHBIX KOHTpOIbHOU rpynmsl — B 1 (10%) u B 4
(40%) cootBeTcTBeHHO. [IpryeM HOpManu3auys MEHCTPYaIb-
HoMt (DYHKIMH, O YeM CBUMAETENLCTBYST ABYyX(dasHblil MEHCTPY-
aNbHBIN LUK, TIpon3o1uia v 6 (40%) OONBHBIX TONBKO B IPYIINE
¢ UMMYHOTEpanue.

TakumM 0GpasoM, MOJYYeHHbIE HAMH TIPEABAPUTEIbHEIE Pe-
3yJABTATHL TIO3BOJSIOT CAENATH BBIBOL, YTO TIPEHIIECTBYIOIAS
TOPMOHANILHOMY JIEYCHHI0 UMMYHOTEDAITHST aMIKCHHOM CIIO-
coBCTBYET HOPMAIM3aLUM PAHEE CHIDKEHHBIX ITOKA3aTeNNeH HH-
TepdepOHOBOTO ¥ UMMYHHOTO CTaTyCa, CONPOBOXEAETCS IO~
3UTUBHBIMHU U3MEHEHUAMM PELETITOPHOTO CTATYCA U IIPUBOLIT
K GoJiee GBICTPOMY Y IMOJHOMY KIMHMKO-MOPGDOIOIHIECKOMY
sddexry v 6onpapix KKI'D mozgHero penpoayKTHBHOTO W
MpeMEHONAY3aTLHOTO [IEPHOMA.
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ETHIOL (AMIFOSTINE), A NEW CYTOPROTECTOR
TO BE USED WITH CYTOSTATIC THERAPY
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Many new agents were used in cancer chemotherapy over
the last vears. However, their severe side effects usually
required dose reduction or delay in successive cycles which
resulted in lower response to treatment and poorer quality of
life. The low effectiveness of antitumor drugs may be due to
their inability to distinguish neoplastic from normal cells and
to act selectively on tumor tissues [3,4].

Various approaches were proposed to reduce the side effects
and to protect the body from toxicities of antitumor therapy, but
none could be considered universal selective cytoprotectors [1].

The cytoprotectors should meet certain requirements, i.e.
they must reduce toxicity of chemo/radiotherapy without
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Kaurnunecxue uccaredoBarus

He GBUIO HANEHO YHUBEPCAIHHOTO METOAA ISl U30UpaTellb-
HOIl KJIETOYHOM! 3a1nnTh [1].

B T0 3Xe BpeMs cyLUECTBYIOT OIIpenefIcHHbBIE TpebOBaHuI K
LUTONPOTEKTOPaM, KOTOPBIE IOJDKHBI NPENOTBpaulaTh HIIN
CHIDKATh TOKCHYHOCTh XMMHUOTEPAIIMY WIN JY4EBOH Tepanuu,
He 0Ka3bkIBas OTPUIATETLHOIO BIMAHMS HA IPOTUBOOIIYXOJE-
BBIH adext. OHU TOMKHE! AKTHBHO 3aIUUALIATE KIIETKU 1 CUC-
TEMBI OPTaHM3Ma OT ACHCTBUS PA3IAYHBIX LIATOCTATHYECKHX
areHToB, 00JIAHATE MMHUMAJILHEIMI ITOOOYHEIMU CBOMCTBAMH
¥ OBITH YIOOHBIMU B MCITONB30BAHUHN. B psiiy m3BECTHRIX IHTO-
MPOTEKTOPOR 10 HACTOSIIIETO BPEMEHH He OBUIO YHHBEPCAlb-
HOTO BEIECTBA, 00IATAIOIEr0 MOMHMOPIAHHOM 3a1IrToH [2].

Drron (amudoctur, atnodoe, rammadoc, WR 2721) — S-2
(3-amurHOIpOITIN)-aMuHO) 3TEIDOCHOPOTHONIHAS KUCTIOTA)
— HOBBIH MepCeKTUBHEIM UTOMIPOTEKTOP, N30MPATENBHO 3a-
WA KM HOPMAJbHBIE KIIETKM KaK OT OCTPOH, Tak M OT Ky-
MYJISITUBHOM TOKCUYHOCTH, BBI3BAHHOH LIUTOTOKCHYECKOU M
JIyyeBoy Teparmieit. Dror opranumdeckuit THodochaT OBUT BbI-
opan B CIITA cpemn 4400 nmoTeHUIMAIBHBIX IIPOTEKTOPOB KaK
Haubosnee adhexTUBHEL 1 6e30macHs [1, 6].

D1ron — 37O poJyiekapcTso (HeakTurHas Gopma WR 2721),
KOTOpOE, aKTHMBHPYSICH B KAITWIISIPaXx M KOHLEHTPUPYSCH B
HOPMAaNBHBIX TKAHIX, HedochopHmupyercss B OpraHu3Me 10
akTHBHOTO MeTaGommra WR 1065 — cBoBomHOro THOMA — I10-
cpencTBOM LienouHoi docedaraser [7].

In vitro GBIIO YCTaHOBNEHO, YTO AKTHUBHEIN MeTabOIUT
(cBOGOIHEIH THOM) OCYHISCTRISET CIACAYIOUWINE OHOXUMHUUEC-
xue peaxim [1]:

— MIpeIOXpaHsieT OT HoBpexXneHs cesazannsie ¢ THK crpyk-
TYPBI ITYTEM CBSA3BIBAHUS C LIUTOCTATUKOM U Pa3pyILEeHMs
CIIWBOK MEXIy HUM u Monexynoit JTHK,

— CBY3BIBAET CBOOOIHbIC PATUKAJIEL,

— MHAKTHBUPYET aKTHUBHEIC CYOCTAHIIMK 34 cueT 00pasopa-
HUST THOS(UPHBIX KOHBIOTATOB,

— TIPUCOSTUHIETCS K HO3UTUBHO 3aPSIKEHHBIM HOHAM YITIeposa,

— SIBJISIETCS] AOHATOPOM KMCIOPOAa st OMOXUMHUECKOIt pe-
napawrm JHK.

Kommanyeckite dhapMakOKHHETHIECKUE UCCNETOBAHNIS IIOKA-
3aJ11, YTO 3THOJ OBICTPO BRICBOOOXIAETCH U3 IIa3MBI M JIMIIL
MeHee 10% ocraercd B MIasMe CnycTsl 6 MUH IIOCNE BBEISHUS
nperrapata, 6BICTPO METAOONUIUPYETCS X0 aKTMBHOTO MeTabo-
amTa — cBobomHoro Trona WR 1065, ducynedun WR 3327 —
TTOCTIEIYIONMIT HeAKTHBHEII MeTabomuT. JTMKoBas KOHIIEHTpa-
LMST B IiasMe akTuBHoro meradonura WR 1065 Bo Bpemst 15-
MUHYTHOM MHOY3MK gocTuraeT 35 Mmoib/i. Menee 4% sTtuona
U €ro MeTAbONMNTOB aKeKpeTupyercsd Movol. TuddepeHupo-
BaHHOE TIPEBPAILCHIE ITHUOMA B aKTHBHBIN THON B HOPMAIBHBIX
KJIETKAX ITOYKH COMPSTKEHO ¢ 60J1ee BRICOKOM aKTHMBHOCTHIO LIe-
mouroit docdaTazer HA MemOpaHe HOPMabHOU KieTky, Gomee
BEICOKO# pH 1 myviueit BackynapusaIieil HOpMalbHbIX TKAHEH
ITO CPaBHEHHIO C OITYXOJIEBBIMM. DTHOJ HAKATUTMBAETCA B HOP-
MAJTBHBIX KIIETKAX, UTO MIPUBOLUT K PA3BUTHIO B HUX COCTOSTHUS
TIPHOOPETEHHON JIEKAPCTBEHHOM PEe3NCTEHTHOCTH, T. €. TIpeny-
TIPEXNAET TOKCHYHOCTh, HE OKa3blBasi BIWSIHHUSI HAa IPOTHBO-
ONYXOJIEBYIO AKTHBHOCTD HATOCTATHKOB [6].

B KOHTPONUPYEMBIX SKCIEPHMEHTAIBHEIX HCCISIOBAHUSIX
3TUOJ TIPOMEMOHCTPUPOBAN CIIOCOOHOCTE 3alIUIIATh MBI-
welt, 06e3bsiH ¥ COBaK OT NMeTaNbHBIX 103 pagpuanuu. MuTtepec
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diminishing the antitumor effect, actively protect cells and
systems from various cytostatics, induce little or no adverse
reactions and be easily applicable. There were no universal
cytoprotectors to provide polyorganic protection so far [2].

Ethiol (amifostine, ethiofos, gammafos, WR 2721), S-2
(3-aminopropyl)-amino) ethylphosphorothioid acid, is a new
promising selective protector of normal cells from both acute
and cumulative toxicities induced by cytostatic and radiation
therapies. This organic thiophosphate was screened in the
USA as the most effective and safest from a total of 4,400
potential cytoprotectors [1,6].

Ethiol is a prodrug (inactive form of WR 2721) activated in
capillaries and concentrated in normal tissues to undergo
dephosphorylation to active metabolite WR 1065 (free thiof)
under the effect of alkaline phosphatase [7].

In vitro the active metabolite (free thiol) [11]:

- protects DNA-linked structures by binding to cytostatics
and destroying the cytostatic-DNA bridge;

- binds free radicals;

- inactivates active substances due to generation of
thioester conjugates;

- joins with positively-charged carbon ions;

- provides oxygen for DNA biochemical repair.

Clinical pharmacokinetic study showed ethiol to be rapidly
cleared from blood plasma (less than 10% of dose being detect-
ed in plasma at 6 min after administration), rapidly metabo-
lized to an active form, i.e. free thiol WR 1065, Disulfide WR
3327 is the next inactive metabolite. WR 1065 peak plasma
concentration during a 15-min infusion reaches 35 mmol/I.
Less than 4% of ethiol and its metabolites are excreted in urine,
Ethiol transformation into active thiol in normal renal cells is
associated with increased alkaline phosphatase activity on nor-
mal cell membranes, higher pH and greater vascularity of nor-
mal as compared with tumor tissue. Ethiol is accumulated in
normal cells and enhances their drug resistance, i.e. prevents
drug toxicity without reducing cytostatic activity [6].

In controlled experimental study ethiol demonstrated the
protective ability against lethal-dose radiation in mice, mon-
keys and dogs. The interest to ethiol as a potential cytopro-
tector in cancer chemotherapy increased considerably due to
the discovered ability to protect normal tissues from cytotox-
icity of DNA-binding drugs (classical alkylating agents such
as cyclophosphamide, and non-classical drugs such as plat-
inum complexes, mitomycin C and others) [17].

By now ethiol have been studied with several cytostatics
(alkylating agents, platinum complexes, anthracyclines, mit-
omycin etc.) including high-dose regimens in a broad range
of solid tumors such as non-small cell lung carcinoma, head
and neck tumors, testicular seminoma, breast carcinoma,
melanoma, ovarian carcinoma, [6,17].

J.Schiller et al. [18] reported results of phase 1l study of
ethiol in combined chemotherapy with cisplatin and vinblas-
tine in stage TV non-small cell lung carcinoma. The study was
performed in 25 patients receiving cisplatin, 120 mg/m2, day
1 + vinblastine, 5 mg/m2, days 1, 8, 15 and 22 + ethiol 740—
910 mg/m?2. Ethiol reduced significantly the chemotherapy
toxicity. 13 (52%) patients received 4 or more therapy cycles.
Only 1 (7.6%) of the 13 patients presented with a 40% and
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K 3THONY KaK MOTeHIHATLHOMY [IUTOTIPOTEKTOPY TIPH XMMUO-
TEpANIMM 3JI0KAYECTBSHHEIX OIYXOJIel 3HAYMTENRHO BO3POC,
Korza OpIro 00HAPYXKEeHO, YTO OH BhIOOPOYHO 3aLIHLIAET HEO-
ITyXoJIeBLIE TKAHW oT unrorokcruHocty JIHK-cBasmBarommx
XUMHOTEPAMEBTHYECKIX CPEACTB (KIacCHYECKNK aJIKUAUPYIO-
LIMX areéHTOB, TAKMX, KaK HHKAohocdan, ¥ HEKIACCHYECKHUX,
TAKHX, KAK, [POU3BOLHbIE MNATHHEI, MuToMULMH C m mp.) [17].

Ha Hacrosuinii MOMeHT 3(QEKTUBHOCTh 3THONA M3YYEeHa NpU
XAMMOTEPAIIUK C VICITOfIB30BAHMEM PA3fYHBIX LHMTOCTATUKOB
(ANTKMAMPYIOUIVIX ATEHTOB, MPOU3BONHEIX IUIATUHEI, AHTPALKITH-
HOB, MUTOMHLIVIHA K Jp.) TIPY IIVPOKOM CIIEKTPE CONMUAHBIX OIy-
XONTeli: HEMEITKOKJIETOUHBIH PaK JIETKOTO, OITYXOJIM [OJIOBLI U 1LEH,
CeMIHOMA SIMUKA, PaK MOTIOYHOM XKEe/IE3bl, MEMAHOMR, DAK SHTIHY-
KOB, B TOM UHCJIE [TPH BLICOKOTO3HON XxuMuoTepanuH [6, 17].

J. Schiller ut coant. [19] momoxwtu peayneratet [1 daser nccne-
JOBaHUSI BIVSIHUSE THONA HAa 3DGHEeKTHBHOCTE U TOKCHYHOCTD
KOMOMHMPOBAHHOM XMMUOTEPAIUN LIUCIUIATVHOM W BHHOIACTH-
HOM TP HEMETKOKIIETOUYHOM pake Jierkoro IV craguu. B vcenemo-
BaHHe ObITO BKIIOYEHO 25 GONBHBIX, MOAYYABLIHX JICYSHHUE MO CXE-
Me: rcrotaThy, 120 mr/M2 B 1-i1 mens + punORacTyH, 5 Mr/M2 B
1, 8, 15-i1 m 22-it opm + ma0n, 740 — 910 Mr/M2, BBIIO OTMEYEHO,
YTO STHOJI 3HAUMTENBHO CHIKAET TOKCUYHOCTh PEXUMA XUMHIOTE-
panui. 13 (52%) 6051pHBM GBLTO TIPOBEAEHO 110 4 Kypca JISYeHHS 1
conee. Tonpko y 1 (7,6%) m3 13 6bUI0 3apETHCTPUPOBAHO CHIDXE-
HUe KIIApeHca KpeaTHHWHA Ha TiocneaHeM Kypee Ha 40% u Goitee.
V 16 (64%) u3 25 GONbHBIX OBUT OTMEUEH YacTHYHbI 3ddexT,
v3(12%) u3 25 — crabunmzanust. MemmaHa BEDKUBAEMOCTH COCTA-
suna 17 mec. B TeueHue nepsoro roga 64% GOABHBIX OCTABAIKCEH
xuBbl TaxuM 06pazoM, OBITO CIETAHO 3aKITIOUSHIE, UTO THOI HE
BIMSIET Ha IPOTHBOOIYXOJCBYIO AKTUBHOCTH LIUTOCTATHKOB M
He cHrKaeT 3 PeKTUBHOCTb M MEIMaHY BRIXKHBAEMOCTH.

[Mpu u3y4eHUN Pa3nTUHBIX OUCIIIATHHCOAEPKAILIUX PEXU-
MOB ¥ GOJIBHBIX ¢ HIMCCEMUHUPOBAHHOM MENaHOMOM IpenBa-
PUTEABHOE BBEHCHUE STHOJA 3HAYHTENBHO CHIXANO0 YaCTOTy
HEeUPOMaTUi ¥ MOBHILIANKO KYMYISITHUBHYIO 103y LUCILIATHHA C
350 oo 635 mr/m2 (p = 0,0001) [15].

B nocnemHue roapl NpUCTAIbHOE BHUMAHUE YISNMSETCS HO-
BbIM LIUTOCTATHKAM M3 TPYITIBI TAKCAHOB (MAKIUTAKCEN, MOLE-
TAKCEN), OCHOBHON JUMUTHPYIOIEN! TOKCHYHOCTBIO KOTOPBIX
SAIBASIETCST TeMaTOJOTHYECKAasA, HECKOJBKO MEHBIIE HEHpPOTOK-
cryroctb. D. Gillian u coasT. [9] onydukoBany JaHHbIE PAHIO-
MU3HPOBAHHOIO MCCISTOBAHUS /M Vivo TIO U3YYEHUIO BIUSHUA
STHONA Ha [IPOTHBOOITYXONEBYIO AKTHBHOCTh TAKCONA, DKCIEPH-
MEHTATBHBIC UCCIIETOBAHMS TPOBOIUNICH HA NMMYHOICHHIMT-
Heix Severe Combined immune-deficient, scid-Merimax ¢ nepepmu-
TBIMM KJIETKAMY YEJ0BEUECKON OIMyXOMH SIMYHUKOB (MOMEND
2780). Takcon B mo3e 27 Mr/KT BROAWIN BHYTPHOPIOLIMHHO C
STHOJIOM M 6€3 Hero B mo3ax 100 — 200 mr/xr. ABTOpEI O6GHApY-
KM YBENMYeHre BIKUBaeMocT 1o 76 mreit (¢ 83 no 100%) B
rpyrre ¢ 3THOJIOM I10 CPABHEHUIO ¢ KOHTPOABHOI (¢ 17 mo 33%)
Y CIENANy BBIBOJ, YTO STHOJM HE BIMSCT Ha B3AUMONEHCTBYE LU~
TOCTATHKA W OTYXOJIM W BCIEACTBUE 3TOr0 He cHKaeT abdek-
TUBHOCTB IIPOTHBOOIYXOJIEBEIX IIPETIAPATOB.

HHTepeC MPeacTaBaseT IPUMEHEHNE ITHONA IPU JIYIEBO
Tepalvu, TIOCKOJIBEKY TIPY MCTIONB30BAHUN raMMa- U PeHTIe-
HOBCKOTO U3JIYYSHHS OTMEUANOCh 3HAYUTEIEHO MEHBINEE YHC-
JIO OCTIOXKHEHMIt (MYKO3UTOB W NepMaTHUTOR). B CBSI3U C 3TUM
MCIOAB30BAHME ITHONA ITO3BOJIWIC INMOBBIUATE CYMMAPHYIO

greater fall in creatinine clearance during the last cycle. Partial
response was achieved in 16/25 (64%) and disease stabiliza-
tion in 3/25 (12%) cases. Median survival was 17 months. 64%
of the patients survived the first year of treatment. The con-
clusion was made that ethiol did not interfere with cytostatic
antitumor activity, response to treatment or median survival.

In a variety of cisplatin-containing regimens for dissemi-
nated melanoma preventive administration of ethiol led to a
significant reduction in the rate of neuropathy and allowed
cisplatin cumulative dose to be increased from 350 to 635
mg/m? (p=0.0001) [15].

Over the last years the investigators focussed on taxane cyto-
statics (paclitaxel, docetaxel) with hematological and (to a lower
degree) neurological limiting toxicities. D.Gillian et al. [9] pub-
lished results of a randomized in vivo study of ethiol and taxol
effect on human ovarian carcinoma xenografts in the severe
combined immunodeficient scid mouse (model 2780). Taxol at
27 mg/kg was administered intraperitoneally with or without
ethiol at 100-200 mg/kg. The authors reported an increase in sur-
vival time up to 76 days (83% to 100%) in the ethiol group versus
control (17% to 33%) and made the conclusion that ethiol did
not interfere with antitumor activity of the cytostatic in question.

Of much interest is ethiol administration in radiation thera-
py. A significant reduction in radiation (gamma- and x-ray)
muicositis and dermatitis was observed as a result of ethiol ther-
apy. The ethiol administration allowed escalation of the total
dose to achieve maximum tumor injury {8]. Several studies of
ethiol effect on response to therapy of patients with cervical
carcinoma [14], head and neck tumors [16] demonstrated the
drug to reduce radiotherapy toxicity and to preserve its antitu-
mor effect, T.Liu et al. [12] reported that radiotherapy with or
without ethiol at 340 mg/m? for 15 min before irradiation in
patients with rectal cancer resulted in response 45% vs 40%,
median survival 15 months vs 12.6 months, respectively.

G.Kemp et al. [11] reported results of an international
multicenter randomized study of ethiol cytoprotective
effect in patients with ovarian cancer receiving cisplatin (P)
100 mg/m2 + cyclophosphamide (C) 1000 mg/m2. The
patients entered in the study (242) were stratified into
groups to receive (122) ethiol at 910 mg/m?2 (CP+E) or the
CP therapy without ethiol (120). The ethiol group demon-
strated a lower chemotherapy toxicity (table 1),

As seen 68% of the controls and 55% of patients from the
ethiol group presented with neurotoxicity which required treat-
ment withdrawal in 2 cases from the control group. Mean stay
in the hospital in the groups with/without ethiol was 71 vs 258
days, respectively (p=0.009). The prevention of adverse events
allowed escalation of cisplatin cumulative dose (550 mg/m? in
the ethiol group vs 500 mg/m? in the control). Ethiol produced
no effect on tumor response to cisplatin+cyclophosphamide
therapy (cf. 36.9% in the ethiol group and 28.3% in the con-
trol). Median survival was 31 months in both groups. Ethiol side
effects were nausea and vomiting (1%).

G.T.Budd et al. [5] published results of a randomized clin-
ical study of carboplatin with and without ethiol. The patients
were stratified into two groups to receive carboplatin at
500 mg/m? or carboplatin at the same dosage plus ethiol at
910 mg/m? prior to chemotherapy. Degree and duration of
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Kauretecxue uccaedobaniisa

O3y M3NYYEHVs C LEeTb0 IONyYeHNUsS HanbOoNbmero TYyMOpno-
ppesknatomero addexta [8]. ITpoBeneH psan UccneOOBaHUH IO
HM3YYEHUIO BIUSHUSA 5TH0NA Ha 3G DEKTHBHOCTS 1yUeBOl Tepa-
M TIPH pake ek MaTku [14], omnyXossax roaoBsl U LIeH
[16], roxazapiyx yMEHBLICHNE TOKCHYHOCTH 1 COXpaHeHHe
addexra. B uccnemosanum T. Liu u coast. [12] saddexTus-
HOCTb JIyueBoil Tepamuu ¢ 3THONOM (340 Mr/mM2 B TeueHwme
15 MyH mepen o0IyIeHUeM) 1 663 Hero ¥ OOIBHBIX PAKOM M-
MO# KHIIKH cocTasuna 45 n 40%, MemuaHa BEIKHBAEMOCTH —
15 1 12,6 Mec cooTBeTcTBeHHO [11].

G. Kemp u coasr. [11] cooBurumm pe3ynbTaThl MEXIyHAPOL -
HOTO MYJIBTALIEHTPOBOTO PAHIOMU3HPOBAHHOIO MCCIAEHOBAHNUA
ITHONA B KAYECTBE IIUTONPOTEKTOPA ¥ GONBHEIX PAKOM SMYHU-
KOB, IONYYaBIIUX teuenne no cxeme: 100 Mr/m2 nucrnartusa (P)
+ 1000 mr/m2 nuxknodocdana (C). B ucerenosanye GEUT0 BKITIO-
yeHO 242 6ospHEIX: 122 607BpHEIX 1-1 TPYIITEI TTONYYNIN JIede-
Hue Ha GoHe 910 Mr/M2 stnona (B) (CP + B), 120 GoneHeIx 2-i
IPYIIEL eurTuck 6e3 atrona (CP). Briia ormevera 6onee HU3-
Kasi TOKCHYHOCTb XUMHOTEPATTNA B IPYIIITE ¢ 9THONOM (Tabii. 1).

Kax Bumro w3 a6, 1, y 68% 60ibHBIX KOHTPONEHOMN IPYIIITEI
'y 55% B rpyIiie ¢ 3THOIOM OBUIM OTMEUEHBI TIPOSIBICHUST HEl-
POTOKCHYHOCTH, BCIISHCTBHIE KOTOPOI 2 GONBHEIX KOHTPOIBHO
IPYNOIIBL TIPEepBaId JieueHne. Yucino THeill rocrnuTanu3aiyy B
TPYIIS C STHOTOM ¥ Ge3 Hero cOCTABKIO COOTBETCTBEHHO 71 1
258 (p = 0,009). ITpeoynpexXneHue HexKeIaTeNbHON TOKCHYHOC-
TH MMO3BOJNMIO TOBBICATE KYMYMSITHBHYK HO3y LUCIUIATHHA
(550 mr/m2 B rpymme ¢ sTaoiom 1 500 Mr/mM2 B KOHTPONBHOMN).

Tab6bnuuyal

grade III—IV granulocytopenia and thrombopenia was lower
in the ethiol (12%) group than in the no ethiol group (20%).

The known ethiol side effects are as follows.

1. Hypotension as a fall in systolic pressure appears within
the first 10—13 min of 15-min infusion to last 5 min on the
average. The clinical symptoms are countered rapidly with
intravenous liquid infusions and alteration of the patient’s
position. This side effect is observed in 57% of cases.

2. Nausea and vomiting are frequent events (96%). Ethiol
increases the risk of mild to moderate nausea/vomiting on the
day of treatment counterable with antiemetics and has no
effect on delayed nausea/vomiting.

3. Other adverse events associated with ethiol are:

- face redness/heat sensation, 39%;
- shiver/chill sensation, 25%

- giddiness, 11%;

- somnolence, 4%;

- hiccough, 4%;

- sneeze, 4%.

4. Hypocalcemia is an extremely rare event.

5. Mild allergic reactions ranging from skin rash to shiver.

Ethiol at the recommended dose (740-910 mg/m2) is
administered by intravenous drip for 15 min immediately
before cytostatic therapy. Longer administration increases the
risk of adverse events. Antiemetics are strongly recommended.
Arterial pressure should be monitored during ethiol treatment.
As there is little experience of ethiol treatment in patients with

Tabled

TOKCHUYHOCTb KOMGUHauumn CP ¢ aTnosioMm n 6e3 Hero Npu pake AUYHUKOB

Toxicity of CP combination with/without ethiol in ovarian cancer

TOKCHUYHOCTB

Kpurepuu

CP+3 (n=122)

CP (n=120)

Fematonoruyeckas / Hematological

HedpoTokcuyHocTs / Nephrotoxicity

HeiipoTokcniHocTk/ Neurotoxicity

hebpunbHas HeiATponerus u/mnn MHdekU-
OHHbBIE OCNOXHEHWA

Febrile neutropenia and/or infectious com-
plications

[V cTeneHb HeWTpaoneHun, He BOCCTaHaB-
NNBAIOTCA K 22-MY [HIO NeveHus

Grade IV neutropenia, no recovery by day
22 of treatment

MNpekpateHe XUMUOTEPaNUY BCNEACTBUE
CHWXeHUs kmpeHca kpeatuHuHpa Bonee
yem Ha 40% (nocnegyoLini Kypc)
Chemotherapy withdrawal due to a fall in
creatinine clearance >40% (next cycle)

OTcpoyka o4epenHoro Kypca BC/IeACTBUE
CHWDKEHMA KMpeHca KpeaTrHuHa

Delay in the next cycle due to fall in creati-
nine clearance

O6wee yucno cnydaes
Total No. of cases

CHUXeHWe O03bl UAN NPEKPaLeHne Xu-
MNOTEPANUN BCIEACTBNE OTOTOKCUYHOCTHU
Dose reduction or chemotherapy with-
drawal due to ototoxicity

11/111(10%)

43/98(44%)

16/120(13%)

5%

67/122(55%)

11/112(10%)

25/118(21%)

64/99(65%)

35/117(30%)

15%

81/120(68%)

19/120(16%)

0,019

0,004

0,002

0,014

0,045

0,108
(HEe3Ha4yumo)

Toxicity

Criteria

CP +E (n=122)

CP +E (n=120)

p

Mpumeuanue, Burcnurene — YHCIO CNYUAEB OCIOXHEIIUEL, B 3HAMEHATENE — O0LIee UHUCHO HABMIONEHHUI.
N ot e. Numbers in the numerator are cases with complications, numerals in the denominator are total numbers of cases.
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DO He oKa3a BAMSHIST Ha MPOTHBOOIIYXONEBYIO 3(hdeKTHB-
HOCTb peXXpMa LUMCcIUiaTH + rrkitodocdan: 36,9% B rpyrme ¢
3THOJIOM, 28,3% B KOHTPONBHOI. MenraHa BEIKIBAEMOCTH CO-
craBuia 31 Mec B obeux rpymmax. ITo6ounsle 3¢ GeKTE 3THONA
BRIPAXKANUCh B TOITHOTE U peoTe (1%).

G. T. Budd v coasr. [5] coofmumnm pe3ysTaTsl pPAHIOMH3HPOBAH-
HOIO KITUHIYECKOro MCOISHOBaHHMs TI0 HCIONb30BAHII0 KapOoruia-
TUHA C STHOJIOM 1 6e3 Hero. 1-s1 rpyIia O0NBHBIX TOMyJaia XUMUAOTE-
parmio KapbormatuHoM B moze 500 mr/m2, 2-g rpynma —
KapGoTIaTHH B TOH XK€ JI03€, HO € LIMTOTNPOTEKTUBHOM LE/BIO NPE/-
BapUTENBEHO BBOIMIN STUON B no3e 910 mr/m2. TIpu aHanmse pesymb-
TATOB VICCIIEHOBAHES OBIIO OTMEUEHO, YTO CTENEHE U NPOIOIDKUTEIb-
HOCTB TPaHyJIONMTONEHNY U TpoMbornmTorterrm II—IV crenenu Bo
2-i1 rpymmie 6puta Menblue (12%), uem B 1-i1 rpyrime (20%).

ITpu 5TOM STHOJ OGIagaeT PSIXOM TOOOYHEIX 3(hdHEKTOB.

1. TunoTeH3us, MPOABNAAIOIIASICS IPEXOISUIUM CHIDKEHIEM
CHCTOIMYECKOTO KPOBSIHOrO maBiicHus. CpemHssa IPOAOIKU-
TeNbHOCTL TUIIOTEH3UM 5 MUH, BpPeMsl MOSIBIEHUS — IIEPBBIC
10—13 muH npu 15-MuUHYTHOM BBeAeHUH. KimHUYEeCKHE
CUMIITOMBI OBICTPO THKBUANPYIOTCS COOTBETCTBYIOIINM H3Me-
HEHKHEM ITOJIOXKEHUA Tela U IIPH NTOMOIIKM BHYTPHUBEHHBIX WH-
dby3uii xuakoctu. Berpeyaercs B 57% cnyuaes.

2. TomHOTa /UMY PBOTA ABJSIOTCS YACTBIMH SIBJICHUSIMU
(96%). DTHON NOBLILAET BEPOATHOCTD CNAOOU UMM YMEPEHHOM
TOUTHOTHI/PBOTHI B JEHD JICUEHUSI, KYNVPYIOLINXCSI BBEICHUEM
AHTMAMETYKOB, M HE BIMSIET HA OTCPOUSHHYIO TOLTHOTY W PBOTY.

3. Hpyrumu ro6oyHBIMU addekTaMu, TOABAIIOIIUMHUCS BO
BpEMS HIM NIOC/Ie BBSICHMS 3THOMA, OBITH:

~— IIOKpacHeHue Juua/omyinenne tenna, 39%,

~— 03HOG/oMmyHeHre Xonona, 25%,
~— TOJIOBOKpYXKeHue, 11%,

~— COHJIMBOCTb, 4%,

~— uKoTa, 4%,

— ypxanse, 4%.

4, TurntoxkanbLeMust (MCKITIOUMTENBHO PEIKOE OCIOKHEHHE).

5. Ci1aGoBHIpaKeHHBIC ATUIEPIUYECKHE PEAKIINY, BAPBUPYIO-
HIHE OT KOXHOM CHIMU 10 03HO0A.

Pexomennyemas gosa atrona (740—910 mr/m2) momkHa BBO-
JIATHCS BHYTPUBEHHO KATISTEHO B TeueHne |5 MUH HEMOCpenCcTReH-
HO TIEPeS, LIMTOCTATHKOM. bonee IinTenbHOe BBEISHIE CIIOCO0CTRY-
eT YUalCHMIO MO60YHBIX peakunii. HeoOXORNMO HCIIONBb30BaAHUE
AHTUDMETHKOB. Bo BpeMs JIEIeHUST ITHONOM CIeIyeT MOHUTOPUPO-
BaTh apTepUaANibHOE AaBieHue. Tak KaK ONpIT NPUMEHEHMS Y [Talli-
€HTOB C MOYSIHBIMI WIH MEIEHOYHBIMY HAPYIICHHUSIMI, a4 TAIOKE Y
Iereil ¥ nanpenTos craplile 70 JieT HemoCTATOUEH, IPUMEHEHNE STH-
014 Y DONMBHEBIX 9THX FPYITI He peKOMeHIyeTcs [7].

B otmenenun xummorepanmu POHIL mm. H. H. Bioxura
PAMH usyuanacek 9¢deKTHBHOCTE THONA B KAYECTBE MPOTEK-
TOpa reMaToNIOTHYECKOM M HEreMAaTONIOTHYECKON TOKCUIHOCTH.
Bruio npoeeneno neverue 10 BoapHBIX pakoM sSTMYHUKOB 11—
IV cragun o cxeme: 400 mr/m2 xap6omiaruna + 600 mr/m?2

nuxnodocdana + 740 Mr/m2 aTrona B Bune 15-MUHYTHOMN WH-
(y3um Tepex KaXXAbIM BBEZEHUEM I[HTOCTATHXKOB. LIMKIIBL
JIeYEeHHS TIOBTOPSINIY KaXIbIe 28 nHell. KputepusaMu 1ist BKIIO~
yeHUsI DONMBHBIX B UCCACAOBAHUE OBUIN:

1. Bospact 18—65 net.

2. TrcTonornyecky NOATBEPXKOSHHBIN SNUTeNNANbHEI PaK
STYYHUKOB.

renal or hepatic abnormalities as well as in children and
patients above 70 years of age it is not advised to administer
ethiol to these categories of patients [7].

FEthiol as a protector of hematological and non-hematologi-
cal toxicities was studied at the Chemotherapy Department of
BMCRC, RAMS. 10 patients with stage III—IV ovarian cancer
received treatment consisting of carboplatin 400 mg/m? +
cyclophosphamide 600 mg/m?2 + ethiol 740 mg/m2 as a 15-min
infusion before every cytostatic administration. The treatmerit
cycles were repeated every 28 days. Inclusion criteria were:

1. Age 18 to 65 years.

2. Histologically verified epithelial cancer of ovaries.

3. Recurrent or stage III-1V ovarian cancer with measur-
able macroscopic residual disease.

4. No previous chemotherapy.

5. ECOG performance status 0-2.

6. Adequate bone marrow reserves (neutrophils > 1,500;
platelets > 100,000; Hb > 12 g/dI).

7. Satisfactory hepatic and renal functions (within 1.5 normal).

8. Life expectancy not less than 16 weeks.

9. Patient’s informed consent to participate.

A total of 46 ethiol containing chemotherapy cycles were
performed. Response to treatment was evaluated in accordance
with WHO recommendations. To avoid adverse reactions dex-
amethason 20 mg and antiemetic navoban 5 mg by intravenous
drip were administered prior to ethiol. Ethiol adverse events
were moderate and appeared during or immediately after ethi-
ol infusion. The adverse reactions did not require special thera-
py, dose correction or drug withdrawal. Ethiol side effects for
the 46 chemotherapy cycles were nausea/vomiting (36.9%),
heat sensation (13.4%), shiver (4.3%), hiccough (4.3%), sneeze
(6.5%), somnolence (6.5%), hypotension (0%).

Toxicity of the carboplatin + cyclophosphamide therapy
supplemented with ethiol was moderate (table 2).

Dose reduction due to hematological toxicity was not required
in any ofthe cases. There were no cases presenting with febrile neu-
tropenia, requiring antibacterial therapy or longer stay in hospital.

Gastrointestinal toxicity as moderate (grade I-II) nausea
and vomiting occurred on ethiol therapy and disappeared
without treatment.

Neurotoxicity: none.

Nephrotoxicity: none. Serum (2 microglobulin variation
as measured by radioisotope assay was within 1.5-2 normal,
i.e. clinically not significant, creatinine clearance and serum
creatinine were within normal.

Cardiotoxicity was assessed in accordance with require-
ments of the international protocol by clinical pattern and
echo-CG ofthe heart and large vessels. None of the cases pre-
sented with abnormal myocardial contractility. Ejection frac-
tion (EF) was 74%+5%, no hemodynamic changes, stroke
volume (SV) was 98.81+15.9 ml. After polychemotherapy ces-
sation the patients’ clinical signs, myocardial contractility and
central hemodynamic tests remained within normal and
demonstrated no significant difference from baseline values,
cf. EF 70%+4%, SV 88.8+18.6 ml.

Objective response to the combination of carboplatin and
cyclophosphamide plus ethiol was achieved in 6 (60%) cases
including 30% of complete and 30% of partial responses.
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Kaurreuecrue uccaedobaniis

3. Perunus paxa auuHuKos win [11—IV cragum 6onesnu c
HM3MEPSIEMBIMU, MAKPOCKOMUIECKY OTIPEEsIEMBIMA OCTaTOU-
HBIMU NPOSABACHUSIMI OOJIE3HH.

4. O1CyTCTBHE TIPEIUIECTBYIOICH XUMUOTEPATIUN.

5. O6iee cocrosiape mo ECOG 0—2.

6. AmexBaTHble pe3epBbl KOCTHOTO Mo3ra (abc. 9ncno HelT-
poduios > 1500, TpomGoruutos > 100 000, Hb > 12 r/mn).

7. YnornerBopuTe/bHAsT TIEYeHOUHAS U TIoYeuHast (HYHKIHH (B
nipenenax 1,5-KpaTHoro YBeJNIeH S OT HOpMAJIGHBIX TIOKa3aTeNei).

8. OxumaeMast IpOIOJLKUTEIEHOCTE JXU3HY He MecHee 16 Hen.

9. TTommicaHHOe comacye GOTBHOTO Ha YIACTHE B UCCIICIOBAHIH.

Bcero 6nu10 IpoBeneHo 46 KypCoB XMMHOTEpAIINK Ha QOHE
srrona. DHOEKTHBHOCTD JIEUSHNS OLUEHMBAIH B COOTBETCTBUM
¢ pekoMeHpmauusamMu BO3. 3a yac mo BBEOEHHS TMEPBO JO3BI
STHOJIA € HENBIO MPeayIPEXKIeHHS NOO0YHBIX PEAKUMH Uccie-
JyeMOro nperiapara Boxrny 20 Mr JeKcaMmeTa3oHa M 5 MT aH-
TUBMETHKA HaBOOAaHA BHYTPUBEHHO KarenbHo. [Tobounble adh-
(beKThI 3THONA GBITM YMEPEHHBIMH H BO3HHUKAIIM BO BPEMST UITHN
cpasy nocie wrdysun atvona. Kynuposanich caMoCTOSTENb-
HO M He TpeGoBaan COMyTCTBYIOLIEH TEPAITUH, KOPPEKIINMH JO-
3B1 HITM OTMEHBI UCIIBITYEMOTO Hpernapara.

MoGounsle addexTsl 3TH0Na (HAa 46 KypCOB) COCTABIITH:
TOLWHOTA/pBoTa 36,9%, uyBCTBO Xapa 13,4%, 03100 4,3%, KO-
ta 4,3%, yaxanse 6,5%, COHNUBOCTD 6,5%, ruroteHaus 0%.

TOKCHYHOCTL KOMOMHAUNK KapOoruiaTuH + mukitodocdan
Ha (oHe 3THOoNA GBlIa YMEPESHROMH (Tab. 2).

Penykuuii ;03 BCHEACTBUES TEMATONOTHYSCKON TOKCUYHOCTH
He 6BII0 HH Y OnHOM GonbHOM. Takke He OBITO clyyaes dhed-
PUNBHON HEWTPONMEHHH ¥ WCHONB30OBAHUS AHTHOAKTEPUAND-
HBIX [TPETIAPATOB, MPOMLICHUS NOCIIUTATH3A MM OONBHBIX,

TacTpONHTECTHHANBHAS TOKCUIHOCTE B BHIE TOIIHOTHL M
pBoTe! 6p1n ymMepeHHsIMH (I—I1 creneny), BO3HUKAIK Ha o~
He BBEICHMS 9THOJA, KYTUPOBANUCH CAMOCTOSITEIIbHO.

HeiipoTokcnyHoCTH HE OTMEYEHO.

HedporokcnyHocty He 6BIIO 3apervCTPHPOBAHO HH Y Of-
Hoil GomsHOM. Komebanus B,-MHKPODIOOYIHHA CBIBOPOTKH
KPOBH, ONPEACIIEMOr0 DaIMOU30TONMHBIM METOLOM, Y BCEX
GONMBHBIX OBIUIM B nipemenax [,5—2 HopM, UTO KINHUYECKH He-
3HAYMAMO, KITMPEHC KPEATHHUHA 1 KPEATUHWH CHIBOPOTKH KPO-
BM OBLTH B NMpeAeinax HOPMBL

KapnmotokcnaHocTs (M3ydanach IO YCAOBUSIM MEKIyHAPOH-
HOTO [IPOTOKOJIA) OLIEHMBATH KITMHAYECKH U C TIOMOIIBIO YITbTPa-
3BYKOBOrO Mccenopanus (DxoKI') cepnna v KPYIIHBIX COCYIOB.
Hu y omHo#t 6015H0I HCXOXHO He OLIIO BEISIBISHO HapyIUEHMH CO-
KpaTHTEIbHOM criocobHoCTH Muokapra. ®pakuwst eidpoca (DB)
coctaisuta 74 £ 5%, ciydaes reMOIMHAMPIECKITX M3MEHEHHH He
Ob110; yAapHLIii BeIOpoc (YB) — 98,8 & 15,9 mn. TTocne oKoOHYAHYS
TIOJTMXVIMUOTEPAIINH KITMHUIECKHE TIPH3HAKY ¥ MOKA3aTeln CO-
KPaTUTENBHOM CIIOCOOHOCTH MUOKApAA M LIEHTPAJIBLHOM TeMonu-
HAMHMKH OCTABAIUCE B NPEASTAX HOPMEI 1 JOCTOBEPHO HE OTANYA-
JHCh OT uexonubix; OB — 70+ 4%, VB — 88,8 £ 18,6 M.

Kombunranus kap6ormatada ¢ nrriohocharnoM Ha (oHe
strona oxaszanack addexkTuHO y 6 (60%) OGONBHBIX.
[Tpu 9TOM GBITO OTMEUeHO 30% TOMHBIX 1 30% YACTUYHEIX pe-
rpeccyi OTyXOJTH.

[TonyueHHbIE PE3YNETATE IOKA32JIM, YTO Ha (OHE 3THONA
BO3MOXHO TIPOBEICHME MHOTOKDATHBIX ITOBTOPHBIX KYpPCOB
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These results suggest that the addition of ethiol allows
repeated cycles of chemotherapy with carboplatin and
cyclophosphamide to be performed by the same dosage and
schedule without evidence of cumulative organic toxicity [10].

Basing on the published data [6,7,13] and our own small
experience we may make the following conclusions.

1. Ethiol does not reduce cytostatic antitumor activity.

2. Chemotherapy including platinum complexes and
cyclophosphamide has no adverse reactions if supplemented
with ethiol.

3. Ethiol side effects are moderate, transient, require no
therapeutic correction and are not limiting toxicities.

4. Ethiol reduced significantly all types of organic toxicity
associated with platinum chemotherapy.

5. There was a decreasing trend in the rate and severity of
hematological toxicity.

6. Ethiol treatment allows full-volume chemotherapy with-
out cytostatic dose reduction or increase in inttercycle intervals,

7. There were no cases of febrile neutropenia and/or pro-
longation of stay in hospital after ethiol therapy.

8. Ethiol reduces cumulative toxicity of platinum
chemotherapy in patients with ovarian cancer.

9. Ethiol may be administered together with chemothera-
Py to cancer patients with chronic cardiac, hepatic, renal and
other pathology as well as in cases with organic toxicity as a
result of previous treatment.

10. Ethiol improves patients’ quality of life during cyto-
static chemotherapy.

In summary, the published data and our own observations
suggest that ethiol is a reliable tool to counter complications
associated with cancer chemotherapy.

XUMHUOTEPATINH KapOOTIIATHHOM 1 LHKIOHOocHaHOM ¢ Co-
XPAHEHUEM KYPCOBBIX H03 U MHTEPBAJIOB MEXIY BBEACHMU-
SAMU TIPH OTCYTCTBUM TPU3HAKOB KYMYJISITHBHON OpraH-
Ho1 TokenynoctH [10].

Ha ocHoBaHMM 0030pa MAHHEIX JTHTEPATYpRI [6, 7, 13] 1 He-
BOJIBIIOTO COOCTBEHHOTO ONBITA TIO NPUMEHEHHIO 3THONA MOXK-
HO OTMETHTH, YTO STHOJ OBJIANAET CIIEMYIONIAMY CBOMCTBAMI:
TaGnuua 2 Table 2

FemaTonoruueckasi TOKCUYHOCTb (B %)
Hematological toxicity (%)

BWp, TOKCUHHOCTY CrerneHs

I-n i v

HefiTponenus 93,6 34,7 15,2
Neutropenia

TpomMm6GouuTtoneHus 32,5 — —
Thrombopenia

AHemust 93,4 8,6 —
Anemia

- I Y

Toxicity

Grade




Clinical investigations

1. He cHMXaeT NPOTHBOOITYXONEBOTO NEMCTBHS UTOCTATHKOB,

2. XuMpoTepaInys 10 CXeMaM, BKITIOUAIONTAM IPOU3BOITHEIS
mnatuysl ¥ rmkinodocdan, Ha GoHe IPUMEHEHNSI 3TUONA TTe-
PeHOCHTCA 6e3 BEIPAXEHHEBIX TOOOYHEIX 3(hDEKTOB.

3. ITo6ounsie 3¢hdheKTs 0T NPUMEHEHHA 3THONA YMEpEeH-
HBlE, HEIPOMOIDKUTENBHEIE, HE TPEOYIOT JIeKapCTBeHHON KOp-
PEKIIMH ¥ He JUMUTHPYIOT UCIIOJIB30BAHUE IIPEapaTa.

4. Tlpy HMCTIONB30BAHUM 3THOJA BO BPEMsI NPOBENCHUS XU-
MIIOTEPAITHH C BIITIOUSHHEM IIPETIApaTOB [UIATHHEL 3HAYUTEILHO
CHIDKAETCSI YMCIIO CIYYaeB BCEX BUIOB OPTaHHOMN TOKCHIHOCTH.

5. OTMevaercs TeHIEHIWS K CHIKCHUIO YaCTOThL U TSDKECTH
TeMaTOJOrNYeCKON TOKCUIHOCTH.

6. IlpuMeHeHue 3THONA TIO3BONIAECT NMPOBONNTh KYPCHl XH-
MUOTEPAITHAN B ITOTHOM 00beMe, 0e3 PenyKIHil 103 UTOCTATH-
KOB W YBEJMYCHUSA MHTSPBANIOB MEXIY KypcaMu.

7. YIpu BCITONB30BAHMI STHOJA HEe OTMEYEHO ClydaeB heOprib-
HOH HeHTPONEHUH M/ VM IPOIUTEHYSI TOCIIUTAIA3ALIY DONBHBIX.

8. OTron moKasay nis NPUMEHEHMS B KIMHUYECKOH OHKO-
JIOTHY I CHDKEHHS KYMYJISITHBHOM TOKCHYHOCTH TIPH IIPOBE-
JMEHAN XMMUOTEPANIMHI C BKIFOUCHHEM [TPOM3BOLHBIX TUIATHHBI
y GONBHBIX PAKOM SAMYHUKOB.

9. TlpuMenenye sTHONA HA hOHe XUMHMOoTepanuy IMOKa3aHo
OONBHBIM C XPOHHIECKAMY COITYTCTRYIOUIMMIU 3a60/ICBAHISIMHU
cepmia, TIeYeHH, HoYeK U Jp., a TAKKE B CNYYasX OPraHHON
TOKCHUYHOCTH, BCAENCTBYE IIPOBOINMOTO PAHEE JICUSHHAS.

10. TIpenapaT ynygmraeT KaueCTBO JKU3HU OOMBHBIX BO BPEMS
TIPOBEIEHHS LIATOCTATHIECKON XUMMNOTEPAITH.

Taxum 06pazom, UMEIOIIHECS HaAHHbIE TUTEPATYPHI i COOCT-
BeHHbIe HAGJIONEHUs CBHUOETENbCTBYIOT, YTO STUON SBISIETCS
HaJEXKHBIM CPEICTBOM B OOPBOE C OCIOXKHEHASMHI NPU XUMUO-
TEPAITNH 3TOKAYECTBSHHBIX OTTyXONei.
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Primary bone malignancies though accounting for a rather
small percentage of human malignancies present a great clin-

ical problem due to severe clinical course and poor response
to various treatments [5].
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