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CTPATU®UKAIIVSA PUCKA TPAHCOY3MOHHON TEPAITN
B KAPINOXUPYPI'UA

B.C. 3ioaun®, I0.A. LLineitnep
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B PE3IOME

BeepeHue. [prMeHeHE KOMMOHEHTOB ANNIOrEHHOM KPOBU B KOPAUMOXMPYPTHMM ACCOLMUMPOBAHO C PA3BUTUEM OCIIOXHEHMA.
OapHa 13 cTpatermiti MUHUMKU3ALMM HEODOCHOBAHHBIX TPAHCPY3UIt — ITO NMPUMEHEHME MOAENEN CTPATUPMKALMM PUCKA
TpaHcdy3moHHoM Tepanum. Mx 3apa4a — HO OCHOBAHWMM KIIMHMYECKMX NOKA3ATENEN CNPOrHO3MPOBATH BEPOSTHOCTb NPU-
MEHEHMS KOMMOHEHTOB KPOBM Y KOHKPETHOIO HOMbHOTO.

Llenb: M3yunTb BOZMOXHOCTb MCMONb3OBAHMS MOAENM CTPATUPHMKALMM PUCKA TPAHCPY3MOHHOM TEPANM.

Marepuansl u metoppbl. Kputepusam BkiloueHUs B MCCNEAOBAHME COOTBETCTBOBANM HonbHble cTaple 18 net, nepexec-
LMe SKCTPEHHbIE M MICGHOBLIE ONEPATUBHbIE BMELIATENLCTBA HO OTKPLITOM CEPALE, MPOBEAEHHbIE B Nepnog ¢ | aHBapS
no 31 pekabps 2024 r. KoHeuHOM TOUKOM CYUTANM TPAHCPY3UIO KOMMOHEHTOB QIINIOFEHHON KPOBM, MO KOTOPOM MOHUMANH
KNMHUYECKOE NMPUMEHEHUE OLHOM MK Bonee eAnHULbI SPUTPOLUTCOREPXKALLMX KOMMOHEHTOB, NOHOro BUAA MNA3MbI MM
KOHLEHTPATA HA MPOTSIXEHUU BCEW ANUTENBHOCTH rocnmtanusaumn. OueHKy AMCKPUMMHALMOHHOM cnocobHOCTH NpoBoO-
avnu ¢ ucnonssosaumem Metopga AUC-ROC. Ouenky kanubposku nposoamnu ¢ nomousio tecta Xocmepa — Jlemewosa.
OnucaTenbHbiit aHanM3 Gbin BINONHEH C UCMONb30OBAHUMEM KATEMOPUASbHBIX NEPEMEHHBIX, BBIPAXEHHbIX B ABCOMIOTHBIX YM-
cnax u npoueHTax. KonnyectseHHble nepeMeHHble BbIPAXANM KOK CPEAHNE 3HAYEHUS M CTAHAAPTHOEe oTknoHeHue. Crartu-
CTMYECKMIt AHANM3 BLINOAHEH ¢ ucnonbzosaHnem Microsoft Excel 2010.

Pesynbrarel. B MoHoueHTpUyeckoe HabnoaaTensHoe peTpoCcnekTMBHOE Uccneaosanue boinu BknoyeHsl 218 yenosex.
TouHocTb nporHosmpoBanus TpaHcdysmuit coctaeuna 0,67. Tect Xocmepa — JlemelwoBa NpoAeMOHCTPUPOBAN CUCTEMA-
TM4Yeckue ownbKM KannbpoBKkK. B 30HOX HU3KOTrO pUCKa MOLENb 3ABbILLANA BEPOSTHOCTb TPAHCHY3MM, B 30HOX BbICOKOTO
puCKa — 3aHMXana.

3aknioyeHue. Vcnonb3oBaHMe AAHHOW MOAENM NO3BOMSET ONTUMM3MPOBATL HO3HAYEHMS LOHOPCKOM KPOBU M CHU3UTD
KONIMYECTBO HEOBOCHOBAHHbBIX TPAHCPY3MM. [1ns KNMHUYECKOro NpUMeEHeHUs TpebyeTcs apanTaums Nog MeCTHble YCIoBHS.

Kniouesble cnosa: nepenveanie Kposu, pUck TPAHCHY3UM B KOPAMOXMPYPIUM, HAY4HO 0BOCHOBAHHOE MPUMEHEHWE KOMNOHEHTOB KPOBH, Moaens Alonso-
Tufidn

BnaropapHocTb: aBTOpPL BHPAXAIOT 6NArOAAPHOCTS 4. M. H., 3aBefyiolemy Kapaoxupyprideckum otaenenmem N 2 OIBY «DLIBMT> Antunosy leopruio
Huikonaesudy 30 nomols B CTATUCTUYECKON 0OPABOTKE AAHHBIX.

KoHbnukT nHTepecoB: asTopsl 308BNSIOT 06 OTCYTCTBUN KOHGAUKTA UHTEPECOB.
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I TRANSFUSION THERAPY RISK STRATIFICATION IN CARDIAC
SURGERY

V.S. Zyuzin®, Yu.A. Schneider

Federal Center for High Medical Technologies, 236035, Kaliningrad, Russian Federation

BN ABSTRACT

Introduction. The use of allogeneic blood components in cardiac surgery is associated with the development of complica-
tions. One of the strategies for minimizing unjustified transfusions is the use of risk stratification models for transfusion therapy.
Their goal is to predict the likelihood of using blood components in a particular patient based on clinical indicators.
Obijective. To study the possibility of using a risk stratification model for transfusion therapy.

Materials and methods. The criteria for inclusion in the study were met by patients over 18 years of age who underwent
emergency and planned open-heart surgery performed between January 01, 2024 and December 31, 2024. The endpoint
was considered to be allogeneic blood transfusion, which was understood to mean the clinical use of one or more units of
erythrocyte-containing components, any type of plasma or concentrate throughout the duration of hospitalization. Discrimi-
nation assessment was performed using the AUC-ROC method. The calibration was evaluated using the Hosmer-Lemeshov
test. Descriptive analysis was performed using categorical variables expressed in absolute numbers and percentages. The
quantitative variables were expressed as means and standard deviations. Statistical analysis was performed using Microsoft
Excel 2010.

Results. A total of 218 patients were included in a single-center, observational, retrospective study. The accuracy of transfu-
sion prediction was 0.67 95 % Cl. The Hosmer-Lemeshov test demonstrated systematic calibration errors. In low-risk areas,
the model overestimated the probability of transfusion, while in high-risk areas it underestimated it.

Conclusion. The use of this model makes it possible to optimize the appointment of donated blood and reduce the number of
unjustified transfusions. For clinical use, adaptation to local conditions is required.

Keywords: blood transfusion, risk of transfusion in cardiac surgery, evidence-based use of blood components, Alonso-Tufién model
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BBenenne

Yacrora nepuonepanuonHbix remorpancdysuii B kap-
puoxupyprun kosebsercs or 40 mo 90% wu saBucur
OT MHOeCTBa (PaKTOPOB: MPOAOIKUTETBHOCTH, CJIOMHO-
CTUM U 0OBbEMa OMepaTUBHOIO BMeILIATeJbCTBA, MCXOAHOMN
Tsi>kecTn coctosinus GoapHoro [1, 2]. Hecmorpsa na To urto
tTpancdy3noHHas Tepanus B psjie Cloydaes octaeTcs bes-
aJIbTEPHATUBHBIM METO/IOM JIEY€HUSI, OHA HETATUBHO BJIM sI-
€T Ha yBeJWYEeHUE JOJTOCPOYHOM JIETATBHOCTH U MOXKET
BBICTYIaTh CaMOCTOSTeIbHbIM (PaKTOPOM pHUCKa pasBu-

Ths ocnoxkHeHu [3—6]. YuursiBas BblIenepeuncieHHoOE,
Hay4YHO 0OOCHOBAHHOE NMPUMEHEHUE KOMIIOHEHTOB aJljo-
FeHHOM KPOBHU SIBJISIETCSI OAHUM M3 IIOKa3aTeJie KayecTBa
MeAMLMHCKON NOMOLIHM B Kapauoxupypruu [6].

dnsa nporHosupoBaHMsA BEPOSTHOCTH HCIIOJIb30BAHUS
KOMIIOHEHTOB KPOBM B MHTPAOINEPAalMOHHOM U IOCJeole-
PauMOHHOM Tlepuoaax OBLIM CO3IAHBI UHCTPYMEHTBI CTpa-
Tndmxauun pucka Tpchcb_yspIOHHoiI Tepanuu (mMopesnn).
Heobxopumo cucremarnuecku NpoBepsATb UX KadecTBO
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Y NPOrHOCTUYECKYI0 3 EeKTUBHOCT B Pa3JIUYHBIX IPyTI-
nmax 6OJILHI:>IX. B HeaaBHO OHy6JII/IKOBaHHOM cucremaTrmye-
ckom 0030pe M MeTaaHaJM3e POAaHAIU3UPOBaHbl 9 nccie-
[OBaHMH 10 pa3paboTke TAKUX MofeIei 1 27 nccye0BaHNi
no BHewHed Baaupauuu [7]. EnuncrBennbie mopenn,
MpolIe/Ie BHEIIHION BaJMJALMI0 He MeHee b pas, —

ato Transfusion Risk and Clinical Knowledge (TRACK)
u Transfusion Risk Understanding Scoring Tool (TRUST).
Opnnaxko onu umetor orpanndenus: TRUST — aro ouenka,
KOTOpast BKJIIOUAET BCE XUPYPrUUeCKUe MPOLELYPBL, Tpe-
Gytome uckyccrseHHoro kposoobpattenus [8], a TRACK
OCHOBaHa Ha oueHke nomysnsuun ceupaereneit Verosst [9].
Yuureias atu orpanuvenus;, O. Alonso-Tufién u coasr.
[10] paspaGoranu cBow MOmesab s MPOrHO3MPOBAHUS
pucka remorpaHcy3UM B KAPAUOXUPYPrUU C AUCKPUMU-
HauuonHoi cnocobnoctsio 80,9 %. MakTopamu, cBsI3aHHbI-
MU C PUCKOM INepesanBaHusi, Obum Bospact crapiue 60 ser,
skerckuit o, unaexc maccet rena (VIMT) 6onee 30; nepu-
onepanMoHHasl KOHIeHTpauus remornobuna menee 140 r/n
Y KOMOMHUPOBAHHAS OMePAIHS.

Ieas panHOro mMCCIenOBaHMS COCTOSIIA B M3y4YeHUU
BO3MOKHOCTHU UCHOJb30BAHUSA NAHHONW MOJEJIH.

Marepuaibr 1 meTonmsl

Kpurepusm Brmouenus B mccienoBaHme COOTBETCTBO-
Basu GosbHble cTapiie 18 set, mepeneciiue sKCTpeHHbIE
Y IJIAHOBbIE ONEPATHBHBIE BMELIATENbCTBA HA OTKPBITOM
cepale, npoBefeHHble B iepuoz ¢ | susaps no 31 nexabps
2024 r. K Hum oTHOCMAM KaK M30JMPOBAHHBIE KApANO-
XUPYyPruv4eCcKHe ONEPAaLUM, TaK W ONEepaluy Ha aopTe,
a TaK)Ke pasjMdYHbIE COYETAHUSI AOPTOKOPOHAPHBIX LILYH-
TUPOBAHUH, IVIACTUKM U/UJIN MPOTE3UPOBAHUS KJIATIAHOB
cepaua. [lox xputepun uckaouUeHUs MoNaaaau GoabHbIE
C MacCHMBHOM KPOBOIIOTEPEH, KPOBOTEYEHUEM I10 BHECEP-
[leYHBIM IPUYMHAM, C HEMIOJHBIMU AAHHBIMH, TIeAUaTprye-
ckue 6omnbuble. [lemorpaduueckue, kaunnyeckue u 1abo-
paTOpHbIE JaHHbIE, & Tak>Ke nHpopManuio o TpaHcdy3uax
H3BJIEKAJIU U3 MEIUITUHCKON I/IHd)opmauHOHHof/’I CUCTEMBI,
nevictBytoweit B Llenrpe ¢ suBapa 2024 r. Koneunoii Tou-
KOii cuMTasu TpaHcdy3UM KOMIOHEHTOB aJJI0reHHOI Kpo-
Bu. [lon Tpancdysueil KOMNOHEHTOB aOreHHONH KPOBU
NOHUMaJIM NPUMeHeHUe OAHON niau GoJlee eIMHULLbI SPUT-
POLUTCOAEPKAIMX KOMIIOHEHTOB, JII060ro BUAA MJ1a3Mbl
WJIV KOHLIEHTPATa Ha NPOTSI>)KEHUU BCEH FOCIIUTATUBALH.
IIpoTokon nccnepoBanus npusenex B tabanue 1.

Tabnuua 1. MNMpotokon nceneaosanus «OUeHKa NPOTHOCTUYECKON 3DGEKTUBHOCTU UHCTPYMEHTA CTPATUGMKALMM PUCKA TPAHCDY3UOHHOM Tepanuu

B KOPAMOXMPYPTUM>

Table 1. Protocol of the study “Evaluation of the prognostic effectiveness of a risk stratification tool for transfusion therapy in cardiac surgery”

Llenb nccneposanms

M3yunTb BOSMOXHOCTb MCNONb3OBAHWUS AAHHOM Moaenu ans 6onbHbix LienTpa

The purpose of the study

AkTyanbHoCTb
MccnepoBaHms
Relevance of the study
OvzannH
The design
— 6onbHble ctapwe 18 nert
patients over the age of 18

Kputepumn sknioueHnus
The inclusion criteria

To study the possibility of using this model for the Center’s patients

BHelHaa BANMAALMS PA3AMYHBIX MOAENEN NOKA3ANa NPOTMBOPEUMUBLIE PE3YNbTATHI
External validation of various models has shown contradictory results

MoHoueHTpuueckoe HabnoaaTensHOe PeTPOCNEKTUBHOE UCCIER0BAHNE
A monocentric observational refrospective study

— 3KCTPEHHBIE U NIGHOBbIE ONEPATUBHBIE BMELLATENBCTBA HA OTKPLITOM cepaue 3a 2024 r.,
emergency and planned open-heart surgery for 2024,
— U30JIMPOBAHHbLIE U PA3NINYHOE COYETAHNE QOPTOKOPOHAPHBIX WYHTUPOBAHMMI, NNACTUK U/ nnn

NPOTE3UPOBAHMIA KNAMAHOB CEPALA, XMPYPrus AopTh
isolated and various combinations of coronary artery bypass grafts, plastic and,/or prosthetic heart valves, aortic surgery

— 6onbHbIE C MOCCUBHOI KpoBoONoTepei

patients with massive blood loss

— 6OoNBHbIE C U3HAYAILHOM NATOJNIOTUEN remocTasa

Kputepuun ncknioueHus
Exclusion criteria
bleeding for non-cardiac reasons
— HEMoJHbIE AAHHBIE
incomplete data

Nccnepyemble rpynnbi

The SfUdy groups KpUTEpPUU UCKNIOUYEHMS

- Bospact / age,
— non / gender,

Usmepenus — UMT / body mass index

(nepemeHHbie)
Dimensions (variables)

patients with an initial pathology of hemostasis
— KpOBOTEYEHME N0 BHECEPAEUYHBIM MPUUMHAM

BOﬂbeIe, COOTBETCTBYlOLWNE KPpUTEPUAM BKJTIOHEHUS, OCTABLUUECH NOocCsie yaasieHns nonaswnx nog

Patients who meet the inclusion criteria, who remain after the removal of those who fall under the exclusion criteria

— nepuonepauMoHaas KOHLeHTpauus remornobuna / perioperative Hb level
— Hanuuue nnbo oTCyTCTBME KOMBUHUPOBAHHOIO ONEPATUBHONO BMELIATENLCTBA

the presence or absence of a combined surgical intervention

Cratuctuueckme Bonpocsl | Obnapgaer nn aaHHas mopaenb NPOrHOCTUYECKON TOYHOCTbIO Ans nauyueHTos Llentpa?

Statistical questions

Does this model have predictive accuracy for the Center's patientse
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Cmamucmuueckas obpabomra. Ilokasarenu c HOpmasib-
HBIM PAacCIpeeJeHUEM MPEACTABIEHbl B BHUJE CPELHETO
3HA4YEHUs 10 BHIOOPKE U €ro CTAHJAPTHOTO OTKJIOHEHMS.
Ilpu pacnpepenenny, oOTIMYAOIIEMCS OT HOPMAJBHO-
ro, AJIs OUEHKU CTATUCTUYECKU [OCTOBEPHOM Ppas3HUIIbI
ME>K/ly HOMMWHATHUBHBIMM IIOKa3aTeJSIMHU MCIIOIb30BAIN
meTon xu-KkBaapar. /s oneHky quarHocTHUeCcKol 3HaAU M-
moctu nokaaarens ucnoaszosaau AUC. Ilpu unrepsane
AUC B guanasone 0,9-1,0 snaummocts paccmarpuBanan
Kak «otanuHyo», 0,8—0,9 — «ouens xopomyro», 0,7-0,8 —
«xopouryio», 0,6-0,7 — «cpepnrorw», 0,6-0,6 — «Heynos-
geTBopuTenbHyto». OLeHKy KaJuMOpOBKM MPOBOAWIN
¢ nomouisio tecta Xocmepa — Jlememosa. Pagnuuusa no-
Kasaresed MeX/y IPYIIaMy ONPELeIsIN KaK CTaTUCTH-
yecku 3Haunmble npu p < 0,05. Crarucruueckuit ananus
BBITIOJTHEH ¢ ucrnons3oBanuem Microsoft Excel 2010.

Pesyabrars:

B rTeuenue nepuoma wuccienoBaHus ObLIO BBIOJHE-
Ho 827 kapauoxmpypruuyeckux Bmewmareabcts. Ilocue
UCKJII04eHUs] DOJIbHBIX, COOTBETCTBOBABIIUX KPUTEPUSIM
VICKJIIOUEHUS, B MOHOLIEHTPHUUYECKOe HabJoaTesibHoe pe-
TPOCHEKTHUBHOE UCCJIe0BaHUe Oblin BKIovYeHb! 218 6osb-
ubix. Jlusaitn uccnengoBanus npeacrasieH Ha pucyHke 1.

AnTtpornomerpuueckue, aemorpaduyeckue U KJIUHUYE-
CKMe AaHHblE L1eJeBOH MOMyJIsilUU MPeCTaBAeHbl B Tab-
nuie 2.

Bospacr 6onee 60 ner, sxkenckuit moa, UMT cebime 30,
KoHUeHTpauus remorsobuna menee 140 r/n, couerannoe

| OPUTUHATIbHBIE CTATbU | ORIGINAL ARTICLES |

OIlEpAaTHBHOE BMELIATEJIbCTBO JaBajv MO OAHOMY Oasry
no kaxxjgomy nyHkry. [lo cymme Gasos paccuuTbiBasu
nurorossrii 6amt no mkaxe O. Alonso-Tufién u coart. [10]
ass kaxkaoro 6oasHoro. Hanmnune tpancdysun xopupo-
Basn nugpoit «l», orcyrereue — «0». [lanee Boruncasam
HNPOrHO3UPYEMYIO BEPOSITHOCTb U HAOJIIOAAEMY IO 9aCTOTY
rpancdysuu (%) (taba. 3).

Ha ocnose nonyuennsix nanubix 6s11a nocrpoena ROC-
KpUBas U BbIYMCJIEHA IJIOLIA/ b [T0]] HEH, KOTOpasi COCTaBU-
aa 0,68 (puc. 2, 3).

Beraucnennas cymmaphast ctatucTMka XM-KBagpar co-
crasusa 5,64.

O6cyxpaenne

JlanHas mikaJsia MokKasasa CPeHIOI CIOCOOHOCTH paH-
>KMpoBaTh GoabHbIX no pucky tpancdysun. AUC-ROC
cocraBuna 0,68 mporus 0,81 B opurmnanpHON Ccrarbe
(95% AU 0,78; 0,83). Ilonyuennoe snauenne xu-kBaapa-
ta (5,64) dbopmasbHO He OTBepraer runoTesy O Xopoulen
kanaubposke (p > 0,05). Onnako on ouenusaer obuiee co-
OTBETCTBUE NPOrHO3UPYEMbIX U HabsofaeMbix TpaHcdy-
3Mi1, HO MOYKET OBITb HEUYBCTBUTEJIEH K CHCTEMATUYECKUM
CMELIEHUSIM.

Maxkcumansaoe sHauenue naaekca Omena (0,086) 6su10
AOCTUTHYTO MPHU nopore B 3 6aJssa ucciaeyemoil mporHo-
ctuueckod mopenn (puc. 3). YauTeiBas BBICOKME PUCKH
MHTPAOINEPALMOHHBIX M MOCTOMNEPALMOHHBIX OCJIOXKHE-
HUii, CBS3aHHBIX C He3alJaHUPOBaHHOU TpaHcdysueit
B KAPAMOXUPYPryH, CINTAEM KIMHUIECKH ONPAaBAAHHBIM

Bcero kapanoxupypruyecknx GonbHbix (n = 827)
Total cardiac surgery patients (n = 827)

BonbHbie mnagwe 18 net (n=221)
Patients under 18 years of age (n = 221)

BonbHble ¢ KPOBOTEUEHMEM NO BHECEPAEUHBIM
npuunHam (n =208)

Patients with bleeding for non-cardiac reasons

(n=208)

BonbHble ¢ MaccuBHOM kposonoTepeti (n = 64)
Patients with massive blood loss (n = 64)

BonbHble ¢ HeNnoAHbIMYU BaHHbIMK (N = 116)

Patients with incomplete data (n = 116)

BknioueHsl B uccnegosawue (n=218)

Included in the study (n = 218)

Pucynok 1. [Iuzaiit uccnenosarus
Figure 1. Research design

Tabnuua 2. AntponomeTpudeckme, Aemorpaduyeckue 1 KAMHMYeckme AaHHsE Lenesoit nonynaumn. KateropuanbHele 3HaueHus BHpaXeHs! B Buae
aBCONIOTHBIX YUCE UMK NPOLEHTOB, NEPEMEHHbIE — B BUAE CPEAHEro * CTAHAAPTHOE OTKNOHEHME
Table 2. Anthropometric, demographic, and clinical data of the target population. Categorical values are expressed as absolute numbers or

percentages, variables as the average * standard deviation

Mokasatenu / Indicators
Bospacr, roasl / Age, years
Poct, cm / Height, cm
UMT / Body mass index
My>xckon non n (%) / Male n (%)
Xenckuin non, n (%) / Female n (%)
CouetaHHoe emewartenscteo / Combined intervention

| 3uauenns / Values
65+9
176+ 12
23,6+120
140 (64)
78 (36)
54
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Tabnuua 3. Habniopaemas 4acToTa, NPOrHO3MPyemas BEPOSTHOCTL TPaHCPY3HiA, a Takxe pacnpeaeneHie 6onbHbix no Gannam wkans O. Alonso-
Tufién m coasr. [10]

Table 3. The observed frequency, the predicted probability of transfusions, as well as the distribution of patients according to the scores of the

O. Alonso-Tuidn et al. [10] scale

Banne Alonso-Tufién Yucno 6onbHbIX Habnopaemas yactota tpancysmit, % | MporHosnpyemas seposTHocTb TpaHcdysnu, %
Alonso-Tufién Points | Number of patients | The observed frequency of transfusions, % Predicted probability of transfusion, %
5 12 66,7 63,6
4 26 46,2 48,2
3 57 28 28,6
2 o9 24,6 24,3
1 44 6,8 14,3
0 10 0 0
1,2 -
2
£ o1
7
3
E 0,8 -
[¥a)
=
3
T 0,6 -
o]
=
5]
=
=
2 04 -
3)
Mm
>
=
0,2 -
0 T T T T T 1
0 0,2 0,4 0,6 0,8 1 1,2
Crenuuanocts / Specificity

Pucynok 2. ROC-kpusas ans wkans O. Alonso-TuAdn 1 coasr. [10]
Figure 2. ROC curve for the O. Alonso-Tuidn et al. [10] scale

1 -
0,9 -
0,8 -
0,7 -
0,6 -
0,5 -
04 -
0,3 -
0,2 -
0,1 -

0 : : : : : .

0 1 2 3 4 5

Bamner mogenu Alonso-Tuiidn / Points of the Alonso-Tufion scale

==1yBCTBUTENBHOCTH Se

=== CrerqupuIHocTh Sp

PucyHok 3. 30B1CHMOCTb HyBCTBMTENLHOCTM 1 CMELMHYHOCTH OT NOPOra LKAH
Figure 3. Dependence of sensitivity and specificity on the threshold of the scale
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MCHOJAb30BAHUE [OPOrOBOrO 3HAYeHUs = 3  mojesu
O. Alonso-Tufién u coasr. [10], T. k. oHO Mo3BONSIET CHIpO-
rHO3UPOBATb OOJBIIMHCTBO OOJBHBIX,
B TpaHcdysum.

K CHUJIBHBIM CTOPOHAaM BBIIIOJIHEHHOM pa6OTI>I MOXXHO

HYXAA0MUXCA

OTHECTH, UYTO YYUTBIBAIU Tpchcb_yann He TOJBKO JpHU-
TPOLUTCOAEPKAIMX KOMIIOHEHTOB, HO BCeX BUJOB IlJIa3-
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HOT'O MCCJIEIOBAHUSI MOX>XHO OTHECTH PeTPOCHeKTUBHBIN
XapakTep M OJHOLEHTPOBOM AM3alH.

Takum obpasom, naHHOe HCCJeOBaHWME BHOCUT BKJA[
BO BHEIIHIOK BaJWUAAIAI0 IIPOTHOCTHYECKOM MOIear
O. Alonso-Tufién u coasr. [10]. lannas mopenn nemoncrpu-
PYeT cpeaHIon CIOCOOHOCTH paH>XupoBaTh OOJIBHBIX ITO pu-
CKy TpaHC(hySI/II/I. J1s1 KIIMHUYeCKOro IPUMEHEHUS B YCJIO-

BUSAX HeHTpa TpeGyeTc;{ aganranusi noJg MeCTHbIe yCJ/I0BUAd.
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