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UchiusuuLh CLKULNR PLARBUSH ML

Edwjh wpnhwlwunipyniup

Nuiypwdyuibught - uwpyndwbbpp  swpnpwly  ninmigplbph  hwqyunby
hwinpwnn punidp G, npntp  Guqdnid &G4 punglbnh  pninp  i(pbuwubph
punuwdbupn  1%-p,  dpusnbn  duwblwluwl  ns-wpynibwpwiwlwt - swipnpuly
hhdwitnmpiniiibph opowlbinid wyu mnmgplibpp Guqdmd Gu dnip 20%-p: Cuip
Unnnowujwhnippyuits hwdwphiwuphwihl YyuquwliGnuniysut (u<h)
nuwuwlhuwpqdwl ypuppbpnid b dpusl 150 uwplindugh  ywupunpbuwlyy, npnbip
qquihnpbl pwppbpdnd Gu ppGlg Gihuplu-dnppninghwiyuiti punieuigntpny U
pniddwl  dGennbbpny:  2wpquguwsé  Gpypubpmd nupughtt U thuhndy
hnwuduidptibph  uwpyndwibph 5-wdjw wuypbihnyggutl gmiguwiihpp  hwutindd £
hwdwwwypwupwbiwpwn 68% U 66.3%, dhlisnbin pwiyn quipgugnn Gplupmd wyu
gmguwitihpn sh gpwquitignid 10%-p:

dbnopt ywuphtibphtt <uywuywind ppuwlwinugdly G hwdwlwpquyht
bwhpiwbbintingyniitibn dwbyuwlwt swpnpwly  hhdwlinnysniiibnh, win pymd’
nubpwduibiughtt - uwpyndwibph  Jun  hwppbwpbpdwl U whigpnpnpdwit
pupbpuddwt ninnnyuidp: Unwoliughli  onuiih  pdpoliibph  bwpuyuljuyhty
Ybpwwwpppwugpnudulinp,  dwpquyhtt  wigbinyamiiibpp,  U<G-h «Uwibiywlpul
pwnglinh Yuwn whipnpnodwiln» dantiupyp huybipl pwpgduibingsgniip U npw
hpdwit Ypw Guqdulibpudwé nwupbpwgiipp, hwiqbgnty Gu ninbgpnidubph U
bnp whipnpnodwé nbwpbnh pdh wihl' 2014-2015 pe. pwpblwl dhohlinud 40-
45 nbwphg hwubiing 114-h 2024 p.-hu, pusp Jhuynid £ whipnpnpdwit
hwuwubihnipyuwt pupbpuddwt dwupb:

LGnwpdoyniyggniin, puyn ULY-h, hwlbnpuwbmd F wnnnowwwhwlywl
Swnwyniainiiiiph Jugpnignid hnwidnpnyswts Jpw b nwipdly £ Guplinn gnpdhp’
quipqugnn U qupqugwdsd  Gpypubph  dholi  pniddwili  hwuwbbihnipiut U
wiprynilipliinh wuhwywuwpniainibinp bdwqbglbine hwdwn: <wywagpwbndd wyu
dnipbigdwi - oppuwyy £ 2019  .-pt Uwbhwlwl  pwnglbnh U wppwt
hhdwitinnigniiiiph Y&tuppnund nuypwdwitiught ninnigpliiph
dnyippnpughuyihtivun - wpfuuwypwiipughle fudph - upbindmidp: - fudph opgwitiwlnud
hpwhuwbwgdnid G pwpwpwlwl putwpynidubn dhowqquihti thnpdwqgbipliph
hbp, hbnwduwpn Gphypnpn undhp hnujuwdwpwiwluwit tynyabiph hwdwip, huswbu
bwl  pniddwti - ninbignygibph  ppwpgdwiinyantl, wnwupywughw U
ghywhbypwgninwlpwl wyhuwgwlipbiin: Opwgph punuytindp’ bbpwnlyng pninp
yuphpughte - fudplipp U nubpudwbiughti - ninmigpliph - wdpnng - uwblynp,
nunpdpty £ wnweopti  Udwlbophlwly  thnpdp <wywuynwbnd: Unyl
dwdwbhuwlwhunipdwénd wnwuwywugdly G dwblulpwi punglbintbph pniddwi
24 nminbgnygiin U uppbinddly  <wypwuypwih wnwehl dwiluwlwt punglibnh
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nbghuipnpp'  wwwhndbing  priddwl ugpwibinuipgugyuws dnipbignuditin b
iJupwhbl Juipndwt pwpnibwywliut pupbpugned:

Qwyws  wnlw  Jhdwhwgpuwlwt  pdpugbiipht’  nulpwdyubiught
uwplndwbbiph hhdwinwgnyaniup <wywuynwubindd thundtip wpywgnpgwé sk, b
dpls  opu  sh  ppwlhwbwgdly  hwdwwwphwly  JGpinidnyainis pniddwi
wpryniiptiiph  Jpw  wqnnn  hwdwlupqughti - gnpdnbtbinh - Jepuwpbpwy: Upu
hwhqudwlplbpp wuydwbwignpnid Gu unyl hGywugnipnippuil
wbhpwdbopnipiniip, nph bwuynwalils £ quwhunply  pmiddwli - Ghpwngnn
dbpnnlubph  wpynibwdGwpnyagnip,  puswbu bwl dhownnnowwwhwlut U
dhowiqquipti  hwdwgnpdwlgnippuli  nbpp 0-25  ypuwpblwt hpywinbbiph
whipnpnpdwtt b Jupdwt  gnpdplpwgmd:  Swphpughli  wyu  pungpynidp
ghywlyuiinpltl hpdbwydnpduwé £, pwtph np uwpyndwbbpp  hwinpuwbnid  Gu
nbnwhwubbiph U Gphypwuwpntbph  opowtimd  wnwiyly hwéwhs  hwbinhunn
ninnigpuihti hhdwiinniiniiiliphg Jyp, huly pniddwiti dhowqquypti ninbgnyglipp
dbdwdwuwdp s6U vwhdwbwihwlynid  ypwphpny: Pwgh wyn, <wjwuypwbmd
dplsle 25 pwinbluti - hhduwiintbph  pniddwiti wdpnnowlywtn - pptiwtiuwlyui
wwywhnynidp «Upph op Uduyp hhduwnpwdh Ynndhg hbwpwinpnysinil £ ipnyby
qliwhwipnly priddwl wpryniipliinp hwdwuwp hwuwbbhnppuwt wwydwbtibpnd
punpdnwgbbing  hGpwgnipnippuil wipdwbwhwduwipnysinibln ne gyl
wndbpp:

Udihnipnd'  Lupbih F by, np  nubpwdwliughte  uwplndwbbiph
wpynibwdby Jwpdwt nwqdwduwpngimibn . <wywuywbmd  dlwdnpdmd £
ninnigph YGhuwpwbwlw u yihupyw-whnpwipwitnuljut
wnwbdbwhwinlnygymbiiph hpdwt Jpw'  wwwhndbing  dwdwbiwlulhg,
ghywlyuiinptl hpdbwgnpduwé U hwdwwuwpthwly dnipbgnid whaigpnpnpdwin U
pniddwili gnpéplipuignid:

Uzfuwwnwuph uywwnwlyp

Lapwgqnipngywtt bwugwilyls £ guwhwiply  Gppawtiiph b Gphyrwawipnbph
opswlmd  nuypwdywiwghtl  uwpyndwbbiph  wwypbihnepul - Ypw wiqnnn
wnpngbinupphly gnpéntiibpp:

tunhpubipp
1. Mnidbwupply  hpdwibntbph  huphwlwt b hwdwbwpwluwpwbhwluwi

wnwhdwhuipynyyniiibpp:

2. Munpqby wwpendnpdninghwlwt wnwhdbwhwiiplnysnibiinp
3. Quwhunply pniddus hhdwtnbinh wwypbihniaywt gniguiihpulinp



4. Upwlly uwhdwbuhwl nbGunipubibphtl  wnwuypwgydws  nuypudyuwtiught
uwpyndwbbph  Jwn whigpnpnpdwt b pniddwt pupbpuddwip  dhinduwé
pupwgwlunpgbn

Uzfuwwnwuph ghnwlwl unpnypep

Unwiohti whqud hwdwlwnpgdwé Gepwny thwpwagpdly Gt <-md GpGluwitibph U
Gppipwuwipntbinh - ppowtinid nuypwdwibughti - uwipyndwibph  Yihupywlwl,
hwdwwpwlwpwbwlhuwl U wwpendnpdninghwlwl wnwbdbwhunpynyayniiipp,

gnyg &b iipdly wwypbihnieywls Ypw wqnnn ypnqlnuinhly gnpéntiinp:

Ghunwlyppwnwlwu uywuwlniyeyniup

o Unylt hbywugnipnyaguwiti  ppowbiululnmd  winwighty  wihiquid  <ugwiugpwitih
Llwiapwwbyinyainiind hwdwupwpthwly Yapwyny ybapiniddty t
nulipuwdywbiughtl  uwpyndwlibph  JEpwpbppwy  ppudhéwlipn’ tbpuwnpuy
Fwhnbdpninghwlyut wuiplybipp, Yihupuuwpninghwlyut
wnwhdbwhwiplynysiniubinp, pniddwt wnwbdbwhunpynyayniluibpp b wnljw
hwdwlwpquyhti vwhdwbuwhwlmdubpp:

o  Uwugmgyty F, np  dhownnnowwwhwlwl  hwdwagnpdwlygnyaniiibpp
(Ubpwnyuwy hbnwhwp pdoynipnitp) Lpwbwyugh nbp niubt nuypwdywtiught
uwpyndwbiiph  pniddwli  gnpéptipuwgnd’  hunpljuiybuy vwhdwbuhwl
nGuniputibn miblignn  Gpipubpnid,  wwgwhndGind dwubiwghypuwlyut
funphpnuwipyniinibiiiph dwdwbwlypl dupmignid U pupdpnpuly pdoluiyuit
wiowilignipynili:

o  MNupgyty E, np <wywugpwith  <wbpwwbynggniimd  nuypudpwbiught
uwpyndwbibnny hhdwilnubiph wwpbihnyayutl gmiguiipplinn hwdwnpbih Gi
dhowiqquighti thnpdh npnp ipdpuigilinh hly, U unyl hGypwgnipniespwidp Jan Ga
hwdby bwl wnlw vwhdwbwhwynidubipt nt pupGuuddwt ninnnyagniiibnp:

o Upnpnpnpdwi  wwhhl  hpdwinnppull  ppupwiddudnipiniup,  ypuphpught
funtdpp, ninnigph hinududwipwitiulyuwt Gupwipbuwlp u
hGpphdhwpbnuwluphly  tGhpngh  wupphdwip  hwugpwpdty G4,  npwbu
nubypwduibughtt  uwpyndwlbph  Gph  Jpw  Wwbwlugh  wqnbgnyesnit
niubgnn wibjwps wpnglnuiphly gnpdntiiGn:

Uwnbuwfununipjwt bwhiwwwwnuwinieniup
Luwpiwwupippwgwitingagniip uyuwigly U hpuwwguwipuwiughtt: wupgwqwiingepuwt £
pnyuyndty Gpluwth Naypwlwt Pdohwlwt <wdwuwpwiuh Fhywynnpnpliw-
ghnt Funphpnp 2025p. hnibpup 12 bhugpnid: Wpuwigpwtiph hhduwlyuti npnype-
ubpp  plbwpldty G EMPL wpymibwpwinggwt b dwiblwlwl
ninnigpuwipwiingeyuili widphnbh, ghipuwlynnpnpiiughnl unphpnp huippbpnid:
5



Uwbuwfununipjwt junnigjwdpp

Whiwnpwipp pwipwnpyuws £ 120 Eoh Ypw, wwpnibwynid 37 qSwiwyunplybn:
uilpwitingaquis guiiyp bbpwinnid - hugbplt, nnwubpbt b waqibpbl (GgmibGpng
116 wujuwbnd: UinGtwpununyagntip punljugwd  F hwwpuidmdubph - guwiihhg,
Ubpwényayniuhg, gpwlwbngeywti JGpimidnyainitihg, hGywugnipnyaywit tynshg U

dtennlitinhg, hGywugnipniapuiti wpryniplitiphg, pltiupynidhg,
bagnuwlwgnieniiibinhg,  gnpdtwlwtn  wnwewipynyniiiphg,  gpuwlwiiinyewit
guitibhg U hwdlushg:

Lpwywpwlnwdubp

UipGuwpununygywitn - upfuwigpuwiiph  ppowtiwlyuGpmd hpwypnwipwlydty £ 12
ghywlyui hnnduwé (2-p hugpGuwywit U 10-p wpypwuwhdwbywl ghypwpd)yulyuwt
wuppbpwlwbbbpnid) U 14 ghipwlquits plghu:

<ESURNSNR@3UL L3Nh(L U Ubrenauere

Wu nbppnuwbilnhy b wpnuwblyiphd heynugnipnipgut dag ptngnlty
Gl 01.01.2008ps.-hg dhtsl 31.12.2021p Swliwngywtih whiduiti
Minnigpuwipwitingagpuili wqquyhti Yatuppnund, Epluwih  wbpwlwl  pdrhulput
hwdwyuwpwip «Unipuguwitn» hwdwuwpwbwlwi hhywitinwiingh
phidpwpbnuwhugh  pwdind b <& UL Sngwl  wpyniiwpwingaywl b
ninnigpuwipwibingeyutl Yaynpnunid nuypwidywiiunhtn uwpyndw whapnpnpdwdp 0-
hg 25 puwpblwl  (Gepwnywy)  hhdwintbph  pfpugtibpp: - <pdwilinnypywil
wuwipdwagnbiphg b npuugwtiubp hulinnnieywl pupybiphg Japgdby Gu hhdwintitiph
wpnnundGiphly,  Yipbphuwguwipninghly,  priddwti b hulnnnspwti - dwupt
pdjungilbpp: <uynnnipwt dwupt pwdwpwn ypdugiin smtlignn hhdwtintiinht
upwndly £ hGnwpinuwquiig U Sppndly £ upwlig  winnnowlywiti - Jhduiyp
03.01.2025p. npniypyuidp:

LGypwgnymipquiti dbe  plungplidly £ 200 hhdwitin:  <Gywuqnipnypywl
swthnpmphsubinhli - spwidupwinnn - hpdwitinbppts  (hhduwlyuwiunid  wpplinypnid
pnidmid  uypigus,  pmiddwil JGpupbppuy wbhpwdboy indpugliinh
pugwlyugnyaynit,  hulnnnuyaqpuils - JGpuwpbpuwy  ipdpuigiliph - puguiugninil)
pugwntyng hbyn Japotiulyuii Yapynidnysyuits dbp dugly £ 193 hhdwin, huly
hwdbdwypulwl Jepmidmpyul dbe ' 157 (2021p.-hg  hlyppn  whipnpnoyuwé
nbwpbnp s&U bbpwnyty):

Llhquidiw plnhwaniy wuypbihnyppuwt gmgwitihph hwpduplp dwdwbwly
bbpwnyty Gu dhusli 2019p. whipnpnpdws hhywntiph nbupbinp:

Lwipddly G hhdwilintibph wwypbihnysywiti gmiguitihptinp b wiwypbihnyaywil
Ypw wiqnnn hhduwlwl wypngnuphly gnpdntiibpp:

Cunhwunip wwpbjhnyeyntup (CU) hupdupydby £ hhdwibnnisput
whipnpnpdwti opdwiihg  dhisl gubijuguws wunptwnphg  dwhduwti opp Juwid
hGywugnipnipputl JGpotiwdwdybypnp, wnwug wpngpbuhwih wwpbhnyeyniup
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(UNU)' pridnudp ululgne opduitihg  dhtislc hwuguupndws  wpngpbiupugh  onp,
gubljugwé wunptuinhg duwhdwit opp Guid hGywugnipnyapwils Yapobiwdwidybipp:

Jhtwlhwqgpuwhwu  Jpimsnmipyni: <Gywqnypwilpwt ipdjugilGpp
dnuppugnyly Gl Excel Spwgnmd uinbinddwé puwqui, npipbinhg ipbnuithnpudby U
yapniddly Gt STATA 18 Jphdwljugnuwljuti spuwgnuwiljuqdh dhongny: Yuwiipbgnpply
(categorical) thnthnfuwiywiiiiph Uluwpwagpnisiniup Yuwypwinyby t
hwbwpiwlwanyeyniuulinh Yhpwndwdp, puly swpnibwlulwt thnihnpuwlpuitiiGph
wuwpwaquynid Gppwndly Gu dhoptip, danpwibwil U dhowluypbpp: Yuwiipbgnpply
thnthnfuwlwiiiipnh - hwdbGduwnpnspwiti: bwunpuiling oqupugnpdyly G chi-square
rbunn U inghuphly nbgpbupugh dnnbyp: Cwpniiwlulywi thnhnpuwluiiinh
nbwypmd uynugdws wpnyniiptiiph  hwdwuphniyginip  quwhunpyby £ t-test-p,
Ynpbywghuyh b hubwn nbgnbupugh dGennubipny: Uwpbihnysywt qwhwipdwt
buwpwlng Yppwndly b Yuwwuwit-Uwyliph (whq.' Kaplan-Meier) dbpnnp, huly
puppdws  dwdwbwlwhunipdwidtpnid  wwypbGihniginiiiph ywuppbpnienip
buwpwapbint hwdwp  oqyuugnpdly Gu log-rank U Wilcoxon-Breslow-Gehan
rbuntinp: Lunhwinp b wnwtg hhdwinnyaywt Ynhunysywti wiypbihnispwits Ypw
dh  pwih thnipnpuwlyuitiibph  dhwdwdwbwlpw  wqnbgnyagwti  qwhwipdwt
bwuwipwiyng Yppwindby £ bnpup hwpwpbnwlwi Jywatigiiph ngpbupugh dnnbp
(wliqy." Cox proportional hazards regression model): Glpwudpuyhti wwihqgh
thnynid  hpdwiintliph - thnpp pwbwlph  Gud  ipdugbibph wbhwdwswih
puppudwidnipiuti - nbupbpnd  Gppwndly G ns wuwpwdbippply  pGupnbp:
bunpuwnpdwé pninp - hupduwnplubpmid uipunphupphly hwduwiuiphnyapuis uwhdwt £
qlwhunpyby p<0.05 wndtpp: dhtwlwgpnpbl ny hwidwuinh npnp wipryniipllph
nbwpmd Yppwndby F Ynpuh hwpwpbpwlwt Juwbighbph dnnbp (wbqp.' Cox
proportional hazards model) U ppwlwbiugyly Prypupplih Japinidnipinit (wibiqy.'
Bootstrap analysis):

<6SURNSNME3UL UMMSNRLLLENE BU LLLUNUNKRUL

Nulpwdljwuwhu uwplyndw nitubignn hhjwunubph
hwiwbwpwwpwuwwl, Yihupluwlwu b wwendnpbninghwljwu wndjwjubpp

Utn  htypwugnipnygguits wpryniipbilph hwdwéduyl,  <wjwuynutind
ppuwipblyuti dhopunmid gpuiigynid £ 12 unp nbup 25 ppwipbliut b guidp pruuphph
hhywitintiiph onowitinid: Upuipnpnpdwils dwidwitnuly hhduwitintilbph danpwitn ywuphpp
bnby £ 15: <pdwibintibph dedwdwubingagnitin’ 132-p (66%), tinky Bt 18 ynwpbljuitihg
guwép:  Udpnne  hapwgnipuluws  udpnid,  glpulpnty  GU wpwlwt ubinh
hhduwitintibpp' 127 (63.5%): Unwiby hwbwhs whapnpnpdly &b Snihligh uwplndw
(31.5%, n=63) L outppbnuwpyndw (23.5 %, n=47): Pugh wyn, Jbpniéddly Gu twle
nulpwduibiught  uwpyndwlbph  pupphudwti  puwppbpnyeiniiipnp ywphpught
fudpliph dholi. 18ip.-hg gquidn hhduintbph dniyn  glpulponty G nulpuyhts
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Updwé  dwdwbwlupnowlmd hphdwintbph 73.5 %-p (n=147) npubu
hpduwywis  priddwli - puwnuinphs  upugly G ppdpupbpuwypw: - Ubp
hGywugnipnispuiti pupwgpmid  nunwwuppdly G4 bwle pmiddwls plpwgpnid
wnwowgwids futinhpubpp: Uwubwynpuiwybu, wuwpqyly b, np phdhwpebpnuwhuh
Ynipubinh dpoli dhopli npwgnidp LGuqdby £ 6 op: Npubu ipbnuyghl pniddwi
Gnwiwly dwnwquipuht ptpuwpw (B818) Lhpwndby E nbupbph 58 %-nud,
pmddwit npwgmd gpuwitigyly £ 2.1% dnp: dppwhwiygpwlut pnidmid hpuwiljutiugy by
E hpdwintbph  61.1%-h (n=118) nbwpmd, 18.2%-h dnp wpdwlwgnyly £
dhpwhuwipwlwitl prddwls npwgmd: <wiply E Uply, np Gdwt nipuignidubpp niibl
wbpwpbtupwug wqnbgnipinty pinhwbnip wwypbihnyewil Ypu:

Nuypwdjwuwihtu uwpyndwubph nbwpbkph Ytpnidnieyniup 2019p.-hg wnwy L
hbun

LGypwgnynpputt: dbe 2019 .-p plupnydly £ npwbu hwdbdwigpnypputi
Y, pwth np hGug win puwpbpdhg ujuws b <uywuyubnd  dwblpwlpwl
pwnglinh  dwpnidp YGippntwgly  Snywit wpynibwipwbingeyuti U
ninnigpuwipwiineyull Gatipppnunid, puly nulpwdyuiiughtl uppuwgpwitipught judph
hwlnpwnidubpp atnp Gu pbpby uitntiwynp punyye:

Uuwpuny, 2019  pa.-hg  htipn nulpwdyuibiughli  uwpyndwibnny
whuyinpnpdws hhdwlntibph phyp Guqdty £ 43 (22.3%), dpusntin 2019 .-hg
wnwse whayinpmpdwstlinh phyp Gnly £ 150 (77.7%): Gbuppntwgnidhg wnwye b
hGwpn npindly GU nuypwdywbughti uwpyndwubiph nbwpbph puphujudniput
thnihnfunipiniiibp, plin nprud” 2019 a.-hg hbipn nbwplinh  pwofudwénuysniip
hwdwwwypwupwbmd E dhowqquyhti Yhtwlugpnigputin: <wply £ by, np pup
dhowqquyhli gpuwlpwbingsput’' ouppbinuwpyndwt hwinpwynid F wbh hwdwitu,
pwil Snipugh uwipyndwt, pElL JGp nunidbwuppniyeyul ppowtiwlubpmd dhusl
2019p.-n Bnipligh uwpyndwl gbpwlpnnd Ep' Guqdind  nbwpbiph  31.5%p,
outpbinuwpyndwt’  23.5%:  Ubinuudbliwgtipy, 2019p.-hg  hippn  npupdly £
puphiunipyuiti thnthnpunysynil’ outpbinuwpyndwit Luqdly F nwpbph 25.6%p,
huly Bmpligh vwpyndwt’' 20.9%: Uw whmnnuiipnpbt Jyugnid F wgti dwupli, np
dhtis puddwits YGppntwgnidp <wgwugpwiinidd npny nbwpbp wwpquiwbu skl
gnuwtigyly Gud upuwy Gu whipnpnpdty: Uodwd puppuduidnypput dwipwdwulibpp
bapluywgyws Gt Fowwyunplin 2-nud:

Vdwbwwbu  npipdly £ bwle nulpught ninmgpubinh U thughnily
hnwuduidpunhti  uwpyndwibph  nbGupbph  puppidwidnsyuti - thnthnfunieynit
YGtuppntwgmdpg  wnwe U hbypn:  Wuwbu, 2019p.-hg  wnwy, nuljpught
uwplndwibpp Guwqdby Gu nbupbph 63.6%-p, dhlsnbin 2019p.-hg hGyn wyn
gmguwlhpn Guwqdty £ 36.4%: Uhlsnbn thuhnily hynudwidpuyhti uwipyndwtibph
nbwpmd wyl Guqdly F hwdwwwywupiwbiupuwn 54.1% U 45.9%:
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2. 2019 .-

2019
15.3%, 2019 .- 9.3% ( =0.422)
2019 .- 49.0%,
' 79.1%- ( =0.0001)
, 2019 .-

16.0%- |, 2019 .-

81.4% ( =0.0001)

2019
24.0%  88.4%-
( =0.0001) , 2019 .-

30 %- , 20%-

’ ’

40%  38%
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Ywiplnp [ plngdby wle uyl, np nbupbph wwpywunpp putwplnidhg
hbGwpn bpwbiwlughnpbl bduwqly E pnidnidhg hpwdwpnidp, U Geb dhisl 2019p.-p
wyt Guqdnid Ep nbuplinh 22%-p, www 2019p.-hg htyin wytr udwqby £ 10.3%:

Nuypwdljwiuwipt  vwplyndw niubgnn hhwunubph wwpbhnyeywu
ybEpnwnipyniup

Unyt hbGypwqnipnyyuiti ppowitnuljulipnid. 5-wdjur CU- htwpuwiydnp £ Gnby
qlwhunpty dhuyti wyli hhduwiintibph  hwdwp, npntip  whigpnpnodly G 2008-
2019pp. pupwgpnd b wyn gmgwipyp Guqdly £ 40.7% : Wu hGywqnipnypput
opswbiwyubpmd nulpughtl uwipyndwiubph wwpwquynid 3-wdjw LU Yuqdly F
52.4%, huly thunpmly hniuduwidpugple uwupyndwitiph nbypnd” 61.0% (p=0.408):
lapwgqnipngywti - ppowibiiylipmid hupdwipyyly oo bwl 3-wdjw winwilg
wnngpbupugh wwnpbihnysinilip, npp Yuqdty F 48.8%: <wply F ok, np qupquigus
Gpypubpnid ppwlquiiugdwis  hGyppwignipnygniiilph hwdwéuyti nuljpught
uwpyndwbbph  5-wdjw  wwypbihnyainiip ns depwugpuaphly - hhdwitinnepwt
wwpwquynid bty £ 70-80% dhowljuypnid, huly thuthnily hynwudwidpuyhuh
nbwpmd uyn gnigwiihpp bnby £ 50-90%: Uhtisntin dapwupuiphly hhywitinnisyulb
wuwpwaquynid  wyu  gnigwbihpp Gpyne pudph hwdwn £ Gnybpuly  quipqugué
Gpynutinnud sh qpwquitignid 20%-p:

Minnigph  bbiipngh wupphbwup hbwpwynp £ Gnly quwhunpty dhuyt
hhdwitinttinh 19.7%-h dnyp, U tpwighg 12.4%-h dnip gpwibigdly £ 90%-hg pwpén
bbhypngh wuppbwt: Un 19.7%-hg' 15% Luquly Gb 2019p.-hg wnwe qpuitigdus
nbwpbpp, huly 85%' 2019p.-hg htpn, bpp ppwlwbwgdly £ dppwhwywlut
bGantiph L ublipngh wuiphbwiuh hwdwlwpgyws quwhwpnid: Ninnigph Gbhpngh
wuphtwin 90%-hg pwndp hubine nbwpnid 3-wdjw LU gmguitihpp Guquly £
83.3%, huly 90%-hg gudp tblpngh nbwypmd’ 38.1%: Updwé ynupplinnysiniip bnby
E ypsuwluugnnpbl hwdwuipph £ (p=0.009):

Gupwhidpuyghti JGpimidnyapuils wipnyniipmid wwipgqyty £, np dhtsle 18 .
ppuwiphpught judpnid infughquigdwd hhdwiinniayni niiignn hhyuiintibph 3-widjw
punhwbnip  wuyplihnyppuwti - gmguitihpp Ywqdly £ 80%, huly  dGypwugiuphly
hhduwitinnyayniti niiignn hhdwtintlph nwpmd” 38% (p=0.005): bulj whw 18-25
tpwpbluwtubph fudpnid hwdwwunpwupiwll gmguitihpibpn tnby G 62.5% U 29%
(p=0.0012) :

Yéwwunplybp 3-nid ubpluyugduis t wiynbhniypywi
puqiuuupwdbippughltl - (multivariate)  Japinidnipniip - puyy hhduwiinnipywit
yupwwémpputl'  yuuphpughti  fudpnyd  hwpdwpbgdws, nph wprynipnud
uypwgyly F hazard ratio’ 2.52, p=0.0001:
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50.0%,
57.1%,

36

74 %,
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( =0.53):
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' 66.7%:
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67%:
22-
, 14- '

—————— Localized disease, <18

——————— Localized disease, 18-25
Metastatic disease, <18
Metastatic disease, 18-25

41.7% ( < 0.003):
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)
2019 .- 3- - 48.7 %
57.6% ( = 0.302): - 0.048,
59%- - ,
0.05- ( 4):
4. 3- -
2019 -
Survival Functions
2019 .-
, 5-
3- - 2019 .-
57.7% (27.358 , 95%  23; 31.677), 2019 .- ' 53.6%
(23.885 , 95% 1 21.153; 26.617) ( =0.496): ,
3- - 2019 .
19.4% (16.2 , 95%
11.4-20.9) 33.3% (18.3 , 95% 1'10.7-25.9) ( 5):
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nulpwduibiughti uwipyndwibph Gpipnpn Yupdhph nGupbpnid  whipnpnpdwit
thnthnfunieyuii - gniguiippuinh - htp: Wapuuwnypwtipughti - judph opowitulyibpnid
putiunpldty Gu bwl woppwphnd fupup hwqyuinbyy hwinpunn nbupbp, npnug
Ywpnudp nbnlws dunid E ypéih:

Utinp hippwqnipnypywits ppowtiuyulpnid gnyg F yipdty , np wiynbghnyaywit
Ypw wqnnn hhduwluwl wpngunuphly qnpdntbipn Gu Gnly  hhdwiinnieyuwt
yupwéwdnipinilip, hhdwlinh yuuphpp, huswbu bwl phdpupbpuuhugh pnupl
ninnigph Ubipngh wuphtuwp:

Nulpwdyuwbught wphuwnpuwibipught juntdpp dhts opu pwipniiwiynid £ pp
gnpdnilitinysynilin’ plitiupllyny hiswbu dwblpwlwl, wiinybu b dedwhwuwlibiiph
nubpwduwibughtt - vwpyndwbbinh  nbwpbpp: Uu  hwdwgnpduwlguihti
wphiwpwtipp qquihnplt pupbiudty £ Yppwlwl gnpéplpwglbinp, hhdwtntbph
Ywpdwl npwilyp b buyuuipnly hpdwinbiph wuwpbihnysywt pupdpuwgdwip:

Utp  hGipuwgnipnipputi - gy huypuily  wipippugnpdnid £, wgls,  np
dnyippnpughuyhtiun - phdp 4nndhg  nbupbph  puqduwynndwtp Gubntwdnp
pltiwunpynidubpp  dhowqquyhli hwppwlubpmd pupbpudnid F nugpudyuitiught
ninnigplbiph  dJuipnidp U pmiddwli npuilyp,  ptusp Guipunp £ Gphupwdwdyby
wpryniipbitiph gpwbigdwt hwdwp: Uyu wdblp hhdp punndinyg’ bwuwinbudmd F
plimuybily  dhowqquyhti  hwdwgnpdwlignipputi  opowbnuliipp’  hhywtintiiph
pniddwils wipnyniipbpp £ wyGih punbpudbing bwwgpuwiyny, wu wbquid ns dhugt
Lwywiunwitih ppowiiayuipmd wyle wyp quiguignn Gplyubpnid Lu:

Udwil thnpd wipnbt huly G, pwtigh 2025p.-h hnyhuh 1-hg JGhawnlyb; £
dhowiqquypti,  pwqduwlybiuppnt POEM-0S  ihupyuwlwt  wpnuwblphy
hGywugnipniynip, nppl dhwgly £ 27 YGbppnt 10 ywuppbn Gplyptbiphg: Uw
ppuwipwdwppowiinid hp inbuwlny winwohli bwipuwdbntinyayniis £, npp nblwiupnn
Gpippp <wywuypwit F: <pdudbind dap mbbguws gpjjugibph b wiprymiiplibph
Ypw, wpnbl huly «ResonanceHealth» qnpuwy Guquwlbpuynipput  hwppwlynd
dlwudnpyly £ SaRCaN (wliqy.' Sarcoma Research and Care Network, Uwinpynduyh
hGypwgnipuwlpuwts U Jupdwt punidp)  uphuwgpwitipughti - fumidpp: Uu
bwhiwbbnbinyagnip - bwpuwigpwly  niah - wwywhndly  nuypuwdyuwibiughti  uwpndw
nibignn hhdwinbbph nbupbph dhowqquiyhti ptbiwplnd, pmiddwli dnipbgniduph
nt thnopdh  hnpuwtiwynid,  ghipuwlwt hpwwwipwlimdubph hwdunpbn
dapnidnipimli i hwidwiipbin - hywugnipnyayniiilbph - ppwluiiiignid: dbpopt
wdhutliphti SaRCaN-p uljuly F twli wowygnuyanili inpwidwunply Nigpbluguwih
dwutiuglpplbiiphll’' pwpn nbwpbph qlwhuwgpdwt b pmiddwl wpwtiwdupdwb
hwnpgbipnid:
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Lwywupwtimd nuypuwdluwibivghl uwpyndwbbiph hhywitinwgnipywi
dwlpwpnwlp 100,000 plwlish hwpynd wdbtiwpuwnédnp bnby F Upgwpunid” 10. 6
nbwp, wdblwguwénp' Ynpugph dwupgnd’ 1.1 nbwp, dugpwpwnuwp Epluwbip
qpuwnbignty £ dhowllywy nhpp' 5.7 nbup, ptin npnud, plinhwln wuwiplbpnud
Bniptigh uwpyndwl whapnpnpdby F 31.5%-h dnip, ouplinuwpyndwt' 23.5%,
nwpnndpnuwpyndwl’ 19.5%:

Upwlwt  ubinp  Ubpluyuwgnighstipp 1.7 wbqud  wybih  hwéwp  Gu
hhywitnwgly:

<-mud hhduwiinmigyuiti infuihquuigdws sup qipwquiighy £ dhowqquyhti dhoht
gniguitibpp 1.2 wtiquid” uqdtynd 71. 5% -p dnup:

Uwpbnyapwti dpw wqnnn  pupbbwwug  wpngbinuiphly  gnpéntiipl G4
hhdwtnnigyut inuithquigduws ptnypep, yruphpp dpiisl 18 pwnbljwt b 90%-
hg pundp htphdpuwpbpuuliphly Ualpngh wuppbwip:

Smptgh uwpyndugh nbwpnid 3-wdjw punhwunip wwypbihnysnitip Yuqdty F
50%,ouipbinuwupyndugp’  55.6%, nwpnndpnuwpyndugh’  57.1%,  hulp  ns
nwpnndpnuwpyndughte  thuhndy  hnwidwidpughti - ninmigptiiph’ 66.7%:
Lnhughqugyuws suh nbuypmd 3-wdjw punhwbinip wwypbihnyainiap Gnby £ 2.5
whquwd puwpdp, pwl deywupuiphly dup nbupnid:

Unwupipugdws U punbpudduwé pipuguwlungbph bapnpdwt wpnyniipnid 2
whquwd bduwqly F pnidnidhg hpwdwpynntbiph phyp, huly degpwugpunpply Gup
nbwpnd” 3-widjw plinhwbingy wypbihnysynin pupbwddly £ dng 14%-ny:

TNroLvusuL LnURUrunh@3nhuuer

Nuypwdyuwbughty  uwpyndwiabph  nbwypmd  wwppwnpp £ hhdwlnbbnh
nbupbph  pltwpynip  dhonpughuphtiup  wppiupwtipughli fudph
onowbwliibpnd’  whignprpdwl U pmiddwl pudugnyl wpnyniiph
wiwyuwhnydwt bujugpulyny:

Unwowpnlynid £ oqipylyy SaRCaN fudph hwppwlhg, npp wwwhndnid £
dhowiqquiphti thnpdwagbiiptibph  dwubiwlignyapuwidp  nbupbiph  pttwnpynid U
wpnbit huly hwonnnipyudp tepnpdws E <wypwuypwilinid:

Puwpépwgliy uwplndwbbiph Japwpbpuwy hpuqblidwéniypiutl dwlupnwln'
owpniiwlying - hwbipnygguitl U winwiebiughti onuwihih  pdhpliiinh  opowitinid
nulpwduwitiught ninnigplbinh yiphupywyu bpwiiiiph dwiupt
ipbnGhwgdwidnipywt pupdpwgdwiut ninnyuwé wopawpwtiptinp:
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PY3AHHA X. MAMAH
NPOTHOCTAYECKHE ®AKTOPHI BRBIDKUBAEMOCTH JETEA U
HOJAPOCTKOB C CAPKOMAMH KOCTEHN U MATKHX TKAHEH B
APMEHHH
PE3HOME

Caprombl kocmeli u mazkux mraHeld cocmasnarom do 20% Hezemamonozudeckux
3/10KGYecmBeHHbIX onyxoneli y demeli. B Apmeruu peanusayua obpazosamensHbix
npozpamm u sHedperue peromerdayuli BO3 npusenu k ysenuvernuro pezucmpayuu
HoBbiX ciy4aes Jdemcrozo paxa ¢ 40 do 114 8 200, 4mo csudemenscmsyem ob
YAYYWEHUU BbIABIAGMOCMU.

CoenacHo  onpedeneHuro  Bcemuproli  opeaHusayuu  30paBoOXpaHeHus,
menemeduyuHa ABNAEMCA BAMHbLIM UHCMPYMEHMOM CHUMEHUA HepaseHcmsda 8
docmyne K oHKonozuyeckoli nomowu. B Apmeruu HGznAOHbIM npuMepoM OaHHO20
nodxoda cmarno cosdarue 8 2019 200y mynsmuducyunnurHapHol paboyeli epynnei no
onyxonam  onopHo-0sueamenvHozo — annapama. MemunHaa — 3abonesaemocms
capromamu Kocmel u MAKUX mkaHel 8 ApmeHuu ocmaemca HedoCmamoy4HoO
U3yyeHHoU, a KOMNAeKkcHblli aHanus haxmopos, BAUAIOWUX HA pesynemamsl
NleveHusA, paHee He npos8odUsICA.

B 0danHoe pempocnexmusHo-npocnexmusHoe uccnedosaHue Obiiu  8KIHOYEHbI
nayueHms! 8 sospacme 0-25 nem ¢ OuazHO30M caprombi Kocmel unu MAzKUX
mraned, ycmarosneHHeim 8 nepuod ¢ 2008 no 2021 ze. CoenacHo nosyqeHHbIM
OaHHbIM, 8 ApMeHUU exiez00HO pesucmpupyemcs 8 cpedHem 12 Hosbix ciy4yaes
OanHbiX 3abonesaruli 8 smoli so3pacmHol epynne. Meduannbili sospacm Ha
MomMeHmM nocmaHosku OudeHosa cocmasun 15 nem, npu smom 66% nayuermos
(n=132) 6binu monoxe 18 nem. OmmeyeHo npeobnadaHue NUY MyXCKO20 Nnojia
(n=127; 63,5%). Haubonee 4acmbimu HO30/102UueCKUMU POPMAMU ABTIANIUCE CAPKOMA
fOurza (31,6%; n=63) u ocmeocaproma (23,5%; n=47). Bospacmnoli ananus
nokasan, Yymo y nayueHmos maadwie 18 nem npeobnadanu KocmHble CaprOMbI
(60,6%), moa0a kar caprombi mAzkux mraHeld cocmasunu 39,3%; 8 sospacmHoli
epynne 18-25 nem OanHoe coomHouweHue 6bito npaxmudecku pasHeim (45,4% u
54,5% coomsemcmserHo). Y bonswiuHcmsa nayueamos (71,5%) 3abonesarue bbiio
JuazHOCMUpoBaHO HA Nokanu3osaHHol cmaduu. Memacmamudeckaa c¢bopma
soiasneHa y 20,4% nayuermos mnadwe 18 nem u y 31,0% nayuermos 8 sospacme
18-25 nem. 3abonesaemocme Ha 100 000 Hacenenus 6bina MaxcumansHol 8
Apuyaxe (10,6) u munumansHol 8 Komatirckol obnacmu (1,1), npu npomexymoyrbix
nokasamenax 8 Epesare (5,7). Cpedree spema om noasneHua cumnmomos 0o
obpawjeHus K spady cocmasuno 107 Oweli, moezda kak cpedHee 8pemA om
nocmaHosku OudeHosa Oo Havana nevenus — 13 Oweli. Haubonee yacmeim
nepsuyHbiM cumnmomMoMm bbiia bons (54,5%; n=109), peme scmpeyanoce
besbonesHeHHoe onyxonesuoHoe obpasosanue (31%; n=62). Pexe nabnrodanuce
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wawens u oobiwka (3,5%; n=7), nuxopadka npu HAAUYUU NGALNUPYEMO2O
obpasosanus (5%; n=10), nuxopadra c odeiwroli (4%; n=8) u wposomeyerue (2%;
n=4). Xumuomepanus nposedera y 147 nayuenmos (73,5%), npu smom cpednuii
uHmepsan mexdy Kypcamu cocmasusi 6 oreli.

KnrodesbIM  pesynsmamom — UCCedo8aHUA  CMANo  BbiABAEHUE  3HAYUMO20
NONOKUMENbHOZO — BAUAHUA — UeHmpanusayuu  meduyuHckol — nomowu U
MynemuducyUuNIUHapHo20 nodxodd, 8HedpeHHbix nocne 2019 zooa. Pezynapras
paboma  mynbmuoucyuniuHapHol — KOMGHObI — Npusend K 3HAYUMEbHOMY
NOBLIWEHUID NPUBEPHKEHHOCMIU MEMOYHAPOOHBIM KUHUYECKUM peKOMeHOaUUAM;
pymuHHOU — npakmukol cmano  nosyyeHue  peqhepeHcHO20  3GHTIOYEHUA 8
MeXOYHApOOHbIX NAMOMOpPoNozUYecKUx UeHmpax, a 4acmoma omkasos om
fleyeHus  cHusunace  8osoe. [lepecmomp  OQuaeHosa  nocne  skcnepmrol
namomopghonozuyeckoli ouyeHkU NOompebosanca noYmu mpemu nayueHmos, 4mo
noduepKusaem  KpUMUYECKylo  pofib  CNeyuanusuposaHHol — sKcnepmussi 8
OuazHocmure caprom. [lamunemHas obwas sbpkusaemocms Mmo2na  bbime
docmosepHO OUeHeHa MofbKo Yy NayueHmos, ouazHocmuposaHHbix oo 2019 eoda, u
cocmasuna 40,7%. Tpexnemrsa sbixusaemocms 6e3 npozpeccuposaHus Ona scel
wozopmbi cocmasuna 48,8%. [pu cpasHeHuu nepuodos do u nocne yeHmpanusayuu
ommeyeH pocm mpexnemHel obujeli sbixusaemocmu ¢ 48,7% (do 2019 2.) do 57,6%
(nocne 2019 z.). Tem He meHee npu cmaHOGPMHOM GHAIU3E MO yAyHWeHUEe He
docmuezno cmamucmuyeckol 3HaYumocmu, b6ymcmpan-modenuposarue
nodmeepduno  HAnuyue  KAUHUYECKU 3HAYUMOZ0  NONOKUMENbHO0 — mpeHdad.
BrazonpuamHbimMu  npoeHoCMuYecKUMU  GbaKMOPAMU  ABAAAUCH: JIOKA/IU308AHHAA
cmadus 3abonesaHus, sospacm mnadwe 18 nem u BbipaderHbili ne4ebHbIl
namomopepos (Herpos onyxonu >90%). Y nayuenmos c Herposom onyxonu bonee
90% mpexnemraa obwjas sbixusaemocms 66110 OOCMOBEPHO Bbille NO CPABHEHUIO
¢ epynnoli, 20e Herpos cocmasun meree 90% (83,3% npomus 38,1%; p=0,009).
Cpedu nayueHmos ¢ JIOKANU30BAHHLIMU KOCMHbBIMU CAPKOMAMU  BbINOHEHUE
Op2aHOCOXPAHAIOUUX oNnepayuli accoyuuposanocs co 3Havumo bonee 8bicokol
mpexnemreli obwel sbixuBaEMOCMbIO No cpasHeHuro ¢ amnymayusmu (74,0%
npomus 41,7%; p<0,003), umo ompaxaem kax buonoczuyeckue ocobeHHocmu
onyxonu, MakK U Kpumepuu omoéopa nayueHmos 0N Xupypeu4ecKozo fe4eHusA.

Takum obpasom, OanHaa paboma npedcmasnaem coboli nepsoe KoMniexcHoe
HAUUOHG/IbHOE UcciedosaHue capkom kocmel u  mAzkux mraneld y Jdemel,
nodpocmios U MonoObix 83pocibix 8 Apmenuu. [lonyyerHbie pesynemamei
OeMOHCMpUPYIOM, HMmMo  CIMPYKMYpPUPOBAHHbIU  MynbmuduCcyUNaIuHAapHLIU  Nodxod,
MeNOYHAPOOHOe CompyOHUYeCmBo U adanmayus neyebHbix cmpameauli nossonaom
nosbICUMb MOYHOCMb QUAZHOCMUKU, CHU3UMb 4aCmomy omKasos om feYeHua u
YAYHWUMb KIUHUYeCKUE UCX0Obl daxe 8 yCIIoBUAX 02PaHUYEHHbIX Pecypcos.
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RUZANNA KH. PAPYAN
EVALUATION OF PROGNOSTIC FACTORS AFFECTING SURVIVAL IN CHILDREN
AND ADOLESCENTS WITH MUSCULOSKELETAL SARCOMAS IN ARMENIA
SUMMARY

Musculoskeletal sarcomas constitute a rare group of malignant tumors,
accounting for approximately 1% of all cancers; however, among pediatric non-
hematological malignancies they represent nearly 20%. In high-income countries,
five-year survival rates for bone and soft-tissue sarcomas reach 68% and 66.3%,
respectively, whereas in many low- and middle-income countries these rates remain
below 10%, reflecting significant global disparities in access to timely diagnosis and
optimal treatment. Over recent years, Armenia has implemented a series of systemic
initiatives aimed at improving early detection and diagnostic accuracy of pediatric
malignancies, including musculoskeletal sarcomas. Targeted training programs for
primary care physicians, regional outreach visits, translation of the WHO “Early
Diagnosis of Childhood Cancer” manual into Armenian, and subsequent educational
activities have resulted in a marked increase in referrals and newly diagnosed cases.
The annual number of newly diagnosed pediatric cancer cases increased from an
average of 40-45 in 2014-2015 to 114 cases in 2024, indicating improved diagnostic
accessibility and case ascertainment.

According to the WHO definition, telemedicine refers to the provision of
healthcare services at a distance using information and communication technologies
and has become an essential tool for reducing inequities in access to cancer care
between resource-limited and high-income settings. In Armenia, a prominent
example of this approach is the establishment in 2019 of a multidisciplinary
musculoskeletal tumor working group at the Pediatric Cancer and Blood Disorders
Center. However, true incidence of musculoskeletal sarcomas in Armenia remains
incompletely characterized, and no comprehensive analysis of systemic factors
influencing treatment outcomes has been previously performed. These gaps
underline the necessity of the present study, which aims to evaluate the effectiveness
of applied treatment modalities and to assess the role of inter-institutional and
international collaboration in the diagnostic and management pathways of patients
aged 0-25 years.

This retrospective-prospective study included patients aged 0-25 years diagnosed
with musculoskeletal sarcomas from 2008 to 2021. Based on the study findings, an
average of 12 new musculoskeletal sarcoma cases per year were recorded in
Armenia among patients aged 25 years and younger. The median age at diagnosis
was 15 years, and 132 patients (66%) were younger than 18 years. Male patients
predominated (n=127; 63.5%). The most frequently diagnosed entities were Ewing
sarcoma (31.5%; n=63) and osteosarcoma (23.5%; n=47). Age-stratified analyses
demonstrated that in patients under 18 years bone sarcomas were more common
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(60.6%), whereas soft-tissue sarcomas accounted for 39.3% of cases; in the 18-25-
year age group this distribution was nearly balanced (45.4% versus 54.5%,
respectively). Most patients presented with localized disease (71.5%). Metastatic
disease was identified in 20.4% of patients younger than 18 years compared with
31.0% in the 18-25-year group. Regional incidence per 100,000 population was
highest in Artsakh (10.6) and lowest in Kotayk (1.1), with Yerevan demonstrating an
intermediate incidence (5.7). The mean pre-healthcare diagnostic delay was 107
days, while mean treatment delay was 13 days. Pain was the leading presenting
complaint (54.5%; n=109), followed by a painless mass (31%; n=62). Less frequent
initial presentations included cough and dyspnea (3.5%; n=7), fever with a palpable
mass (5%; n=10), fever with dyspnea (4%; n=8), and bleeding (2%; n=4).
Chemotherapy was administered to 147 patients (73.5%) as a principal treatment
component, with a mean inter-cycle delay of 6 days.

A key finding of the study was the measurable impact of centralized care and
multidisciplinary collaboration introduced after 2019. Following centralization of
pediatric oncology services and the regular implementation ofmusculoskeletal tumor
board discussions, adherence to international treatment guidelines increased
significantly, multidisciplinary case discussion became routine, histopathological
second-opinion review was widely implemented in international reference centers,
and treatment abandonment rates were reduced by half. Diagnostic revisions
following expert pathology review occurred in nearly one-third of cases,
underscoring the importance ofspecialized sarcoma expertise.

In survival analysis, five-year overall survival could be reliably assessed only for
patients diagnosed up to 2019 and was 40.7%. Three-year progression-free survival
for the overall cohort was 48.8%. When comparing outcomes before and after
centralization, three-year overall survival increased from 48.7% in patients
diagnosed before 2019 to 57.6% in those diagnosed after 2019. Favorable prognostic
factors included localized disease at diagnosis, age under 18 years, and a post-
chemotherapy tumor necrosis rate exceeding 90%. Patients with post-chemotherapy
tumor necrosis exceeding 90% demonstrated markedly superior three-year overall
survival compared with those with necrosis below 90% (83.3% versus 38.1%,
p=0.009). Among patients with localized bone sarcoma, limb-sparing surgery was
associated with significantly better three-year overall survival than amputation
(74.0% versus 41.7%, p<0.003), reflecting both tumor characteristics and factors
influencing surgical decision-making.

Overall, this study provides the first comprehensive evaluation of musculoskeletal
sarcomas in children, adolescents, and young adults in Armenia, demonstrating that
structured multidisciplinary management, international collaboration, and adapted
treatment pathways can significantly improve diagnostic accuracy, treatment
adherence, and clinical outcomes even in resource-constrained settings.
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