®epepanbHoe ocygapcTBeHHOE BrogXeTHOe YupexeHue

«POCCUNCKNIA OHKOMOTNYECKUI HayUHbIN LeHTP uM. H.H. BroxuHa»
MwuH3gpaBa Poccumn

(Prey «POHL, um. H.H. BnoxuHa» MwuH3gpasa Poccun)

115478, r. Mocksa, Kawumpcekoe wocce 24 Ten. (499) 323-57-77

AYTBEPXIOARO»
HU vm. H. H. BnoxuHa»
MwuH3gpasa Poccun
4.M .H., npoheccop
—/ Cenbuyk B.1O.
«3» anpens 2017 r.

AKT OLIEHKW PE3Y/IbTATOB K/IMHUYECKUNX NCMbITAHUI
MEANUNHCKOIO USAE/TNA B POPME OLUEHKWN 1 AHAJTU3A
KIMHUNYECKUX AAHHbIX

Ne 01-03 KJ1 oT «3» anpenda 2017 r.
«JlaHueTbl KoaryUek CopTKInKC ogHopasoBble, cTepunibHble Ne50 (CoaguChek

Softclix Lancet, 50)», nponssoacTBa «Roche Diabetes Care GmbH» («Pow AunabeTte
Kea TM6X»), FepmaHus

CocrtaBneH B ®I'bBY «POHL, um. H.H. BnoxuHa» MwuH3gpasa Poccumn, pacnofioXXeHHOM no agpecy r.
Mocksa, Kalunpckoe Locce, g. 24.

MonHOMOYMS Ha NPOBeAEeHKE paboT No UCMbITAHNAM.

JINueH3na Ha MeMUUHCKYH AesTeNbHOCTb OT «27» aHBaps 2014 r. Ne ®C-99-01-008789, cpokom
fencTeus go: 6eccpoyHo.

1. B nepuog c 15 mapta 2017 r. no 3 anpena 2017 r. B8 ®IbY «POHU um. H.H. BnoxuHa»
MwuH3gpaBa Poccun C Uenbl0 OUeHKM 6e30nacHOCTU U 3PGEKTUBHOCTM NPM  UCMOMb30BaHUU MO
Ha3Ha4YeHWto, YCTAHOB/NEHHOMY TMPOM3BOAWUTENIEM, & TakKXe B COOTBETCTBUM C HAMMEHOBaHWEM W

Bocnpeuw,aeTca nonHas uan yactuyHaa nepenedvaTtka, nMb6o KonupoBaHue HacTosiwero Akta 6e3 paspeweHunsa ®rby «POHL um H.H.
BnoxuHa» MuH3gpasa Poccun

CTpaHnua 1u3 13
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3.1. Kpartkag xapakTepucTuka MegULUMHCKOro  Mn3fenns, HasHadeHue, YCTaHOBJIEHHOE
npousBoauTesnieM

M306pa>keHne nsgenus

HavmeHoBaHve n3genus NanueTbl KoaryUek CopTKAMKC ogHOpasosble, cTepuibHble Ne50
(CoaguChek Softclix Lancet, 50).

(Oanee no TekcTy JlaHueTbl KoaryUek CodTkamke, CoaguChek
Softclix Lancet, JTaHueThl)

MeTog oueHkn CooTBeTCTBYeT TpebosaHuam AupekTwusbl  93/42/EEC ¢

COOTBETCTBUA NCMONb30BaHWEM NpOLEeAypbl OLEHKU cobnofeHns TpeboBaHui,
YyCTaHOB/IEHHOW B Mpuno>kenun LL

Cpok rogHocTH N3nenne ocTaeTca cTepunbHbiM 4 rofa, WCTEYEHWe CpoKa
rOAroCTHU CM. Ha YNaKoBKe.

Cpok akcnnyaTauuu OpHopasosble

Puc. 1laHueT KoaryYek CohTKAMKC 04HOPA30BbIi, CTepPUsbHbIl

3allMTHaa Hacagka NaHuet

®

Bocnpewaetca nonHas wnm yacTuyHas nepenevarka, M60 KONMMpPoBaHKE HacToswero Akta 6e3 paspewenms dr6Y «POHL, um H.H,
bnoxmHa» MuH3apasa Poccuu

CrpaHuua 5 u3 13
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- MOMHOTA W AO0CTOBEPHOCTb YCTAHOB/IEHHbIX HOPMATMBHOM [JOKYMeHTalWeld, TeXHUYECKOol 1
3KCMNNyaTalUMOHHOW JOKYMeHTauuelh Npou3BOANTENS XapaKTepUCTUK NOATBEPXKAEHbI;

- Ka4yecTBO u3genus, ahHeKTUBHOCTb M 6€30MaCHOCTb ero NPYMeHeHUs NOATBEPXKAEHbI.

Pe3ynbTaTbl KIMHUYECKUX UCTbITAHWUIA NONOXMUTE/bHbIE U MOATBEPXAAKT COOTBETCTBUE MEANLMHCKOIO
n3genns TpeboBaHNsM 6e30MacHOCTU M 3((heKTUBHOCTM B COOTBETCTBMU C HA3HAUYEHUEM,
NpeayCMOTPEHHBbIM [OKYMeHTaLuuell Npon3BoOAUTENS.

SAKNIOYEHUWE

MeanuuHckoe wu3genne «JlaHueTol KoaryYek CO(TKAMKC 0f4HOPa30Bble, CTepusibHble No50
(CoaguChek Softclix Lancet, 50)», nponssoactea «Roche Diabetes Care GmbH» («Pow AunabeTe Kea
TM6X»), FepMmaHus

COOTBETCTBYET Tpe6oBaHVAM HOPMaTWMBHOW [OKYMEHTauWW, TEXHUYECKOW M 3KcnyaTalunmoHHOWN
AOKYMEHTaLUMM MPOM3BOANTENS U MOXET OblTb PEKOMEHA0BAHO K peructpauun denepanbHoOi cnyx60i no
HaZ30py B chepe 34paBOOXpaHeHNs.

MpunoxxeHns:

a) YTBepXAeHHas nporpamma KAMHUYECKUX UCMbITaHUA MeAuUUHCKOro nsgenunsa ot 15 mapta 2017 .
6) NPOTOKON KAMHUYECKUX UCNbITaHui oT 3 anpens 2017 r.

B) HayuHble My6mKaumm

r) ceegeHunss 06 aKBMBaNeHTHbIX MU

0) VHCTPYKLMSA MO NMPUMEHEHUIO

MpUNoXeHNa ABNAOTCA HEOTHEMIEMOI YacTbio AKTa.
OTBETCTBEHHbI UCMONHUTENb 3a NPOBEAEHNE KINHUYECKMUX UCTbITAaHUIA MEAULMHCKOrO U3aenus:
3amecTuTens rnaBHOro Bpaya no o6 MM BOMpocam

®EBY «POHU nm. H.H. BnoxnHa» MuH3apasa Poccum
O.M.H. MoroguHa E. M.

Bocnpelyaetca nonHas uam yactTuyHas nepenevarka, NM60 KonuposaHue Hactosuiero Akta 6e3 paspewlerns ®rbY «POHL, nbl HH,
bnoxvHa» MwuH3gpasa Poccum

CrpaHuua 13 u3 13

& 000 LHPMH (&7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU



& 000 LHPMH (&7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU



«COINMACOBAHO» «YTBEPXOAK»

00O «Pow [lnarHocTuka Pyc» [EHY «POHL nm. H.
eHeoan™TawwlTa?Top a» [.M.H., npoeccop
BO.B. Cenbuyk B.HO.

pta 2017 .

Mporpamma KAMHUYECKOro UcnbiTaHUs
B hopMe aHa/In3a N OLLEHKN K/TMHUYECKUX AAaHHbIX
MeANLMHCKOI0 U3aenns

«JTaHuetbl KoaryYek Co(pTKInMKC oaHopasoBble, cTepusibHble Ne50 (CoaguChek
Softclix Lancet, 50)», nponsBoacTBa «Roche Diabetes Care GmbH» («Pow [AdunabeTe
Kea TM6X»), M'epmaHus

oT 15 mapTa 2017 r

[na npoBefeHNs KNMHUYECKUX UCTbITAaHUI MPUB/IEYEHbI ClefytoLme nccneoBaTesu:
OTBETCTBEHHbIW UCNONHUTENb - 3aMeCTUTe b FNaBHOro Bpayva rno o6 MM Bonpocam
®IrbY «POHLU um. H.H. bnoxuHa» MwnH3gpasa Poccuun

A.M.H. T[loroguHa E. M.

CnoHCOp K/AMHUYeCKOro ucnbiTaHusa: OO6LWEeCcTBO C OrpaHNWYeHHOW OTBETCTBEHHOCTLIO
«Pow AnarHoctmka Pyc» (OO0 «Pow [AunarHoctuka Pyc»)

FOpuanyeckunii agpec: 107031, Mocksa, TpybHasa naowagb, 4.2

MouToBbIi agpec: 107031, MockBa, Tpy6Has nnowaap, 4.2

Ten./akc: Ten.: +7 495 229-69-99, thakc: +7 495 229-62-64

E-mail: moscow.reception dia@roche.com

OcHoBaHue ANnsa NpoBefeHNA UCNbITaHUSA:

PaspelLeHne Ha NpoBefeHNe KINMHNYeCKNX ncnbitaHui M Ne 149/20170t 28 despans 2017
r. (npukas Ne 1505 ot 28.02.2017 r. defepanbHOM cnyX6bl N0 HaA30py B cepe
3apaBooxpaHeHus (PoesapaBHagsop)).

OO6BbEKT UCMbITAHUA:

BociipciuaeicH nonHas wm vactunu|uls iiepeiic'iai ka. 1Mbo KonHpovavve HactoaTel Mpolpammbl 601 panpoeHns dL Ho  '()11L vm 1111
bno.xuva» Mumsnpavia Poooun

Crpanmuia Ins'*
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KpaTkoe onncaHme UCnbITbiIBaeMOro MegnLMHCKOro Usenus:

N306paxkeHne ngenus

HanmeHoBaHMe NaHueTtbl KoaryYek CopTKINKC OAHOPa30BbIe,
n3genvsa ctepunbHble Ne50 (CoaguChek Softclix Lancet, 50).

(Oanee no TekcTy JlaHuetbl KoaryYek CogpTKAunKe,
CoaguChek Softclix Lancet, JlaHueTbl)

MeToz OLeHKN CooTtBeTcTBYeT TpeboBaHUAM AupekTnebl 93/42/EEC ¢

COOTBETCTBMA MCMOb30BaHMEM MPOLEAYPbI OLEHKN COBMI0AEHUS
TpeboBaHWi1, yCTaHOBMIEHHOW B MpunoxxeHun 1l

CpoK rogHocTu M3nenune octaeTca cTepunbHbIM 4 rofa, UCTeYeHue cpokKa

roArocTy CM. Ha YraKOBKe.
CpoK aKcnnyaTaumm O/lHOpa3oBble

Puc. 1 /JlaHueT KoaryYek CopTKANKC 04HOPA30BbIiA, CTepUbHbIN

[ociipuiiuiciai nonHasa wm vacnuuLA MepeneYvalka. M60 KONMpoBaHmMe HacrosaTci Mporpammbl 6e3 paspelteHnss PIbyY <P()11L, v 1LLI.
BnoxvHa» MuH3gpasa Poeenu

Cipammanwus 7
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3awnTHaa Hacagka
JlaHueTt

JTanbl NpoBeAeHNA aHan3a U OLUeHKN KIMHNYECKNUX faHHbIX

1. AHanus n oueHKa KJIMHUYECKNX faHHbIX JOKYMEHTOB U MaTepunanos,
npeAcTaB/eHHbIX 3aaBUTeNeM

MepeyeHb JOKYMEHTOB U MaTepWaos:

[ns NpoBefeHNs OLEeHKM MeANLUHCKOro u3aenus B hopmMe KAMHUYECKOTO UCMbITaHUS
NpeAcTaBNeHbl crefytouine J0OKYMEHTbI:

1) 3asBneHue Ha nposefdeHue ucnbiTaHun MW «JlaHueTbl KoaryUek CodhTKAmKc
ofHopasoBble, cTepunbHble Ne50 (CoaguChek Softclix Lancet, 50)», «Roche
Diabetes Care GmbH» («Pow [unabete Kea T'M6X»), M'epmaHus

2) PaspelleHve Ha MpOBefeHNE KIUHUYECKUX UCMbITaHMA MW PaspewieHne Ha
NpoBefeHNe KAMHMYecKUX ucnbitaHnin MM Ne 149/20MoT1 28 despana 2017 .
(npuka3 Ne 1505 ot 28.02.2017 r. dPegepanbHOW CnyX6bl N0 HaA3opy B cdepe
3apaBooxpaHeHus (Poc3apaBHagsop)).

BocypcLuaeycs nofHas WM YacTuYHas nepeneyarka, .TH60 KonvpoBaHue Haeroswic!! MporpaMmbl 6eT paTtpewteHHs ®rb\' "1’011L mm N
b.10\HHa» MHHTNpaBa Poccun

Cipamma4in T
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«YTBEPXOAHK »

HL, um. H. H. BroxnHa»
MuHsgpasa Poccun
4.M .H., potheccop

t " Cenbuyk B.HO.
» anpena 2017 r.

PIrbY «POHL, vm. H. H. BnoxnHa» MuH3gpasa Poccum
115478, Mocksa, Kawwmpckoe wocce, 24. Ten.(499) 324 1124, dakc (499) 323 5777

OueHKa COOTBETCTBUSA MeAMLIMHCKOIO U3aenns B hopme aHanm3a n oLeHKM
KJIMHUYECKUX AaHHbIX

MPOTOKOM KJIMHNYECKUX UNCMbITAHUN

B (bOpMe aHanns3a N oOUueHKN KNNHN4YeCKnNX gaHHblX MegULMNHCKOIo nsgeana

Ne 01-03 KJ1 oT «3» anpensa 2017 r.

«JlaHueTbl KoaryYek CoTkKnmMkc ogHopasoBble, cTepunbHble Ne50 (CoaguChek
Softclix Lancet, 50)», nponssoactBa «Roche Diabetes Care GmbH» («Pow AnabeTe
Kea Tm6X»), MepmaHus

CocTaBnieH B ®IbY «POHLU, um. H.H. BnoxuHa» MuH3gpaBa Poccun, pacnonoxeHHOM No agpecy T.
Mocksa, Kawmnpckoe wocce, 4. 24.

MonHOMOYMA Ha nposeaeHne pa60T no UCNbiTaHNAM:

JInueHsna Ha MegMUMHCKYH [eATeflbHOCTb 0T «27» AHBapa 2014 r. Ne ®C-99-01-008789, cpokom
fencTBua fo: 6eccpoyHo.

OpraHu3aums-3aasutens: OO6LWECTBO C OrpaHNUYeHHON OTBETCTBEHHOCTbIO «Pow [uarHoctuka Pyc»
(OO0 «Pow AunarHocTuka Pyc»)

KOpuaunyecknin agpec: 107031, Mocksa, Tpy6Hasa naowagb, 4.2

MouTtosbIn agpec: 107031, MockBa, Tpy6Hasa nnouwagb, 4.2

Ten./pakc: Ten.: +7 495 229-69-99, thakc: -b7 495 229-62-64

E-mail: moscow.reception dia@,roche.com

Mponssoantens: «Roche Diabetes Care GmbH» («Pow Aunabete Kea TM6X»), FepmaHus

BocnpeuiaeTcs nonHas uam YacTuyHas nepenevarka, 1M60 KONMpoBaHMe HacToswero MNpotokona 6e3 paspewenns OrbY «POHLL um H.H.

bnoxuHa» MuH3gpasa Poccuu
& 000 LUPMU @] INFO@CIRMI.RU @& WWW.G0SZDRAVNADZOR.RU
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[ns npoBefieHNs OLEHKN MeAULMHCKOTO n3aenus B hopme KNMHUYECKOTO UCMbITaHMS NpeCcTaB/eHbI
cnefyroLy e LOKYMEHTbI:

iy

2)

3)

4)

5)

6)

7)

8)

9)

10)

3anaBneHne Ha nposegeHue ucnbitaHnin M «MaHuetsbl KoaryUek CothTKAMKC OA4HOPa30BbIe,
ctepunbHble Ne50 (CoaguChek Softclix Lancet, 50)», «Roche Diabetes Care GmbH» («Poww
Onabete Kea T'M6X»), MepmaHus

Pa3pelleHne Ha NpoBefeHMe KAMHMYECKUX ucNbiTaHMin MW PaspeweHne Ha npoBefeHue
KNMHUYecknx ucnbitaHuii MW Ne 149/2017o0t1 28 ¢espans 2017 r. (npuka3d Ne 1505 ot
28.02.2017 r. ®egepanbHO cnyxbbl MO Hagopy B clepe  34paBOOXPAHEHMUSA
(PoespgpasHagsop)).

AKT OLEHKMN pe3ynbTaToB TeXHUYECKMUX UCMbITaHUA MegnumHckoro mnsgenus Ne 2016-604.1
0T «25» arycta 2016 r., NpoBefeHHbIX B He3aBUCMMOM WHCTUTYTe WCMbITaHWA
mMeguumnHCKon  TexHukn 3A0  «HUWMMT»  (ATTtectatr akkpegutaumm Ne POCC
RU.0001.517966 o1 15.04.2015r., 6eccpoyHbIit).

MpoTOKON  TexHU4Yeckux ucnbiTaHuii  Ne  2016-604.1 ot «25» asrycta 2016
r., NPOBeAEHHbIX B He3aBUCMMOM WHCTUTYTE WCMNbITaHUA MeauLMHCKON TexHukn 3A0
«HUMNMT» (ATtTectar akkpegutaumm Ne POCC RU.0001.517966 ot 15.04.2015r.,
6eccpoyHbIin).

Mporpamma TeXHMYeCcKnx ucnoitaHmii Ne 2016-604.1 M oT «27» ntons 2016, NpoBeAeHHbIX B
He3aBUCMMOM WHCTUTYTe WCMbITAHUA MeAULUHCKOW TexHukn 3A0 «HUUMMT» (ATTectar
akkpegutauum Ne POCC RU.0001.517966 o1 15.04.2015r., 6eccpoyUHbIit).

MPOTOKON OLEHKN TEXHWYECKON JOKYMeHTaumnm mMefuumnmHckoro msgenus Ne 2016-604.1 ot
«25» aBrycta 2016 r., npoBefjeHHbIX B He3aBUCUMOM WHCTUTYTE UCMbITAHUIA MeLULMNHCKON
TexHukn 3A0 «HUNMT» (ATTtectaTr akkpegutaumm Ne POCC RU.0001.517966 ort
15.04.2015r., 6eccpoyHbIit).

[lononHeHne K NPOTOKONY, aKTy WM NporpamMme TeXHU4YecKux ucnbiTaHmii Ne 2016-604.1 ot
«26» pekabps 2016r., npoBefeHHbIX B He3aBUCUMOM MHCTUTYTE UCMNbITAHWUA MeAULUHCKOM
TexHukn 3A0 «HUUMT» (ATtTectar akkpegutaumm Ne POCC RU.0001.517966 ot
15.04.2015r., 6eccpoyHbIif).

[MpoTOKON cCpaBHEHWS TexXHUYeckux Xxapakrepuctuk Ne 2017-033 ot 14.03.2017 .
NPoOBeAEeHHbIX B  He3aBUCUMOM  WMHCTUTYTe  MUCMbITAHUA  MEAULMHCKOA  TeXHUKMW.
WcnoiTatensHaa nabopatopua AO «HUUMT» (AtTectat akkpeautaumm Ne POCC
RU.0001.517966 ot 15.04.2015r., 6eCCPOUHbINA).

3akn4yeHne No pesynbTaTaM TOKCUKONOTMYECKUX UCCNeLOBaHNI MeaULUHCKOTo n3genns Ne
55-05P oT «4» aBrycra 2016 r., npoBefeHHbIXx B O6wWecTBE C OrpaHUYeHHON
OTBETCTBEHHOCTbI «LleHTp KOHTpPOAA Ka4vecTsa BUOJTAN®» 115478, 1. MOoCKBa,
Kawwnpckoe w., 8.24, ctp.2. Ten.. 8 (495) 781-20-42, 8 (495) 781-20-43. ArTTecTar
akkpeanTaumm Ne RA.RU.21LK01 o1 22.07.2015 r, aeicTBUTENEH GECCPOUHO.

MPOTOKON TOKCMKOMOTMYECKMUX WCCNefoBaHNin meguumnmHckoro magenns Ne 55-05P oT «4»
aBrycta 2016 r., npoBefieHHbIX B O6LWIeCTBE C OrpaHNUYeHHON OTBETCTBEHHOCTbIO «LleHTp
KOHTpPONA KayecTsa EVONAND» 115478, r. Mocksa, Kawwnpckoe w., a.24, ctp.2. Ten.. 8
(495) 781-20-42, 8 (495) 781-20-43. ArvTtectar akkpegutaumm Ne KA.Kun.21LlKO01 ot

22.07.2015 r, pelicTBuTeNieH 6eCCPOYHO.

BocnpeLlyaeTcs MofHas UK YacTUYHas nepenevatka, IM60 KONMpoBaHue Hacmﬂw,ero)l’l_mﬂ(’"

bnoxuHa» MwuH3gpasa Poccum
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AHann3 TeXHNYeCcKol 1 aKcnayaTayMoHHOM AOKYMeHTaunm

OnpeaeneHne HazHauYeHUS MeNLMHCKOTO U3aenms

NaHueTbl npefHasHavyeHbl AN MONYYEHUS Kanau KPOBW [ANA COBMECTHOrNO WCMNO/Mb30BaHUA C
YCTPONCTBOM A8 npokanbiBaHns Koxun CoaguChek XS Softclix.

|/|,£I|eHTI/Iq3I/IKaLI|I/IFI nonncaHme ncnbltyemoro MeaguunMHCKOro n3genna

M306paxkeHne nagenus

HavmeHoBaHve n3genus NaHuetbl KoaryYek CoOMTKAMKC OAHOPa30oBble, CTepusibHble Ne50
(CoaguChek Softclix Lancet, 50).

(Oanee no Tekcty JlaHueTtbl KoaryYek Coditknunke, CoaguChek Softclix
Lancet, JlaHUeTbI)

MeTo/, oLleHKN COOTBETCTBUA  CoOTBETCTBYET TpeboBaHuaM Aupektusbl 93/42/EEC ¢ ncnonb3oBaHueM
npoueaypbl  OUEHKW CcobMoaeHns  TpeboBaHWA, YCTaHOBMEHHOW B

Mpunoxexun Il

Cpok rogHocT 3aenvie ocTaeTcs CTepu/bHLIM 4 rofa, NCTeYeHNe CpoKa roArocTy CM. Ha
YNaKoBKe.

Cpok akcnnyarauum OpaHopasoBsble

Puc. 1 NaHueT KoaryYek CopTKMUKC 0AHOPA30BbLINA, CTEPUbHBIN

BocnpelaeTca nonHas unmn 4yactmuyHas nepenevatka, MM60 KonmpoBaHMe Hactoswero MpoTokona 6e3 paspewwenuns ®rEY «POHL, um H.H.

B. M P
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BocnpelaeTca nonHas wam yactMyHasa nepenedvarka, MM60 KonupoBaHue Hactoswero NMpoTtokona 6e3 paspeweHns ®reY «POHL, nm H.H.

BbnoxuHa» MuH3gpasa Poccum
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Hapy»Has noBepxXHOCTb UMbl LOMXHA ObITh 6e3

TPEeLLUH, pakoBMH, 3a601H, LiapanuH, BbIKPOLLIEHHbIX MeCT, 3ayCEHLEB,
paccnoeHnii, geopmaLnia.

Pabounii KoHeL, UMbl AO/MKEH OblTb OCTPbLIM.

LLiepoxoBaTocTb (NapameTp Ra) (Mrnbl), MKM <6.3

Macca naHuerta, r 0,4+01 r

MpuHUMN LeACTBUA. Y CNOBUA aKcnyaTauum

lMoarotoBka

-Mepep nonyyeHnem Kanam KPOBW BbIMONTE PyKU TeN0M BOLOW C MbIIOM. XOPOLIO BbICYLUNTE PYKW.
3T0 MO3BONAET COKPATUTL 3arpsA3HeHne B MecTe MpoKona u CTUMynupyet

KPOBOTOK.

YcTaHoBKa naHueTa

MepeA NonyyeHNeM Kanju KpoBM C NMOMOLLbIO YCTPOACTBA ANS NPOKaNbiBaHUS KOXI HE0BX0AMMO
yCTaHOBWTb NaHLeT

-CHMMUTE HacaaKy C YCTPOICTBa AN NPOKabiBaHNS KOXM.

-BcTaBbTe 10 ynopa B fiepXKaTenb NaHLeTa HOBbI NaHueT JTaHUEeT Jo/MKeH

3a(hMKCMPOBATLCH CO LLE/TYKOM.

CHMMMTE 3alMTHYH Hacaaky C naHueTa.

Bocnpewaetca nonHas wnm yactyHas nepenevarka, 1M60 KonupoBaHMe HacToswero Mpotokona 6e3 paspelleHns Orey «POHL, um H.H.
BbnoxuHa» MuH3apasa Poccun
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Tepanun  renapuHom. CyulecTByeT HefOCTaTOYHOE KO/IMYeCTBO  AaHHbIX  OTHOCUTENbHO
apdekTnBHocTM POC yCTpPOWCTB ANA MauMeHToB, Nonyvawwmnx sappapuH n renapuH. OueHnBas
6onee paHHiO Mmoaenb, POC ycTtpoiictBo CoaguChek, ®unun (Philips) n ap. Habnwoganu, 4to
pacxoxpaeHne mexpay POC u nabopatopHbiMm MHO 6bII0 3Ha4YMTENbHO Bbille Yy MNaLMEHTOB,
nonyyaswmnx saptapuH u1 HMI, yem y naymeHTOB TO/NbKO Ha BapdapuHe. B NpOTMBOMOMIOXHOCTb
atomy Peiicc (Reiss) n gp. coobwanu, 4to conytcTBytowmnin HMI He Bnuan Ha paboty POC
ycTpoiictBa CoaguChek, HO MCKNIOUYMAW faHHbIE B TeUeHMe NepBbiX 3 AHEeW Havana BaphapuHa.

N @ sy W

CoaguChek XS MHO

0 1 2 3 M P 8 T e

Na6opaTtopHoe MHO

Puc. 3. CoaguChek XS: JIMHeHbIi PErpeccuMoHHbI  aHanM3 pesynbTaToB NapHbix MHO, nony4YeHHbIX ¢
ncnonb3oBaHuem POC ycTpoiicTBa 1 B nabopatopuu.
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Puc. 4. CoaguChek XS: Ipatuk bnaHga-AnbtmaHa gns MHO, nony4yeHHbIX ¢ Mcnonb3oBaHnem POC ycTpoiicTBa 1 B
naboparopuu.

MpounsBoguTenb yTBepXAaeT, 4To 60see HoBbIi CoaguChek XS siBAseTcHd TOYHbIM B HAcTpPONiKe
conyTcTBytollel Tepanun HMI un, Takum obpa3om, noaxoanT ans moHuTopuHra MHO Bo Bpems
Hayana BapgapuHa, HO 3TO paHee He OLEHMBANIOCh HE3ABUCUMO.

Bocnpewaetca nonHas nam YacTMyHasa nepenevarka, M60 KonnpoBaHue HacToswero Mpotokona 6e3 paspewexns OrbY «POHL,
uMm H.H, bnoxuHa» MuH3gpasa Poccum
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06bEMbI, BbIp@XXEHHbIE B TOM, YTO HEKOTOPbIE MauneHTbl, BEPOATHO, MblTaINCh NONYYUTL 0bpasew,
KPOBM C MeHee 3HaKOMbIX Y4aCTKOB WM Y4acTKOB, KOTOpble OHW 06bIYHO Obl M3berann n3-3a
06paboTkn mnn npobnem c Koxein. [axe nNpu 3TUX OrpaHUYEHUAX CpeaHUin 06bEM KpOBM,
cobGpaHHbI cpefy NaumeHTOB, OblN 3HAYMTE/IBHO BbILE, YEM MOXHO OblfI0 MpeAckasaTb B 3TOM
nonynayun. Kpome Toro, 97 % nauneHTOB CMOI/IM MPOU3BECTU B CPefHEM MO KpalHeWh mepe
1.0 MKn KpoBuW. MprymnHa, N0 KOTOPOM NauueHTbl LO/MKHbI 6bIN BbINOMHATE HECKO/IbKO MPOKO/OB
nanbLes, 3akawyanacb B TOM, 4TO6bl [OO6UTLCA OONbLIEl COrfacoBaHHOCTUM [AAaHHbLIX MNYyTeEM
KOMMNEHCaLMN He3HaUYNTEeNbHbIX U3MEHEHWNI B TEXHUKE A9 KXKXA0W PYKW U pas3HbIX Nasblies, B TOM
yncne pasnNYMn Mexay yvyactkaMum KOXu, YTO Ha NpakTUKe MOXET NOBAUATL Ha 3a60p KPOBMU.
LWnpokunii anana3oH 06beMOB KPOBK, HabMOAaeMblii Yy OTAe/bHbIX MaLveHToB, OTpaxaeT TOT (PaKT,
4yTo 3a60p KPOBM Ha y4yacTKax nNanbLeB MO CBOER CYyTU ABNAETCA MEPEMEHHbIM. JTO TakXe
NoAAep>XXMBaeT MHeHMe O TOM, YTO NauMeHTbl MOTryT BblpabaTbiBaTb MPeANnoYTEHUSA, Ha KOTOPbIX
nanblax OCYLLeCTBMAATb MPOKOJ, UCXOAA M3 TOr0, HACKO/MbKO YCMEWHbIM ABASETCA 3TOT Y4acToK
Ana nonyveHms o6pasya MamM NpocToTbl paboTbl C YCTPOMCTBOM. Ha npakTuke nauueHTam
PEKOMeHAYeTCA MepeMeLlaTb MecTa Ha nNable, KOTopble OyAyT NPOKONOThbI, AN obecrneyeHus
MUHUMU3ALUN COCTOAHUA KOXMW, 6011 UNN Jaxe KOCMETUYeCKMX MOCNeACTBUIA NpPOKasibiBaHUS,
XOTH, HAacCKO/MIbKO Ham W3BECTHO, HeT (paKTUYeCKMX AaHHbIX O TOM, KakK 4acTO y4yacTKW nasbLes
(haKTUYEeCKN MEHAKOTCS.
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PUCYHOK 7. CpaBHUTENbHAsA Tabauua o6bema KpoBu (MK/T) MO CPABHEHWIO C BU3yasibHOI AMarpaMmmoii TOro e pasmepa Karnau Kposw,
KOTOpas MmokasaHa nauveHTam, 40 OTBeTa Ha MCCneoBaHWe MeTof0B 3a6opa Npo6 KpPoBw.

Tabnuua 6. MccnegoBaHve MeTonoB 3abopa Npod KpPoBU.

CornaceH unav NOMHOCTbIO
cornaceH, %

3aABneHne nccnefoBaHuns
S1 MOry nerko nosnyuuTtb 6osiee 1 MK KPOBU ANS 3anOSHEHUS MOSIOCKU. 97

S1 MOry KOM(OPTHO MONyunTh 6onee 1 MK KPOBW /151 3aMO/IHEHUS MOJIOCKM. 97

[MonyyeHne AOCTATOYHOrO KO/IMYECTBA KPOBU A/1 3aMO/IHEHUA MOMOCKA 1 MK/ Ierko u

97
GbICTPO caenatb.
MonyyeHve 60nee 1 MK KPOBU M3 MOEI KOXM GbICTPO U Nerko chenatb. 94
1 pefKo WM HUKOrAa He UMeto Npob6embl ¢ nonyvyeHrem 6osee 1 MKA KPOBY U3 Moelk
KOXMU. 92
MonyyeHve AOCTATOYHOIO KOMMYECTBA KPOBY A5 3aN0/IHEHMA 1 MK NONOCKM He siBNsieTcs
60/M1€3HEHHbIM. 89
3anofiHeHMe MOel NMONOCKU C NOMOLLbI0 60MbLINX Kanenb Kposu (6onee 1 Mkn) nomoraeT
n36exaTb NMOBTOPHOrO MPOKasblBaHUS. 80
79

3anosiHeHMe Moel MOoNOCKM C NOMOLLbI0 60NbLINX Kanenb Kposu (6onee 1 Mki) nomoraeT

Bocnpeuyaetca nonHas wav YacTMyHas nepenevartka, MM60 KonupoBaHme HacTtosuwero MNpoTokona 6e3 paspeweHus ®rey «POHL,
uMm H.H. BnoxuHa» MuH3gpasa Poccumn
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3Tn pe3ynbTaTbl CBUAETENLCTBYIOT O TOM, 4YTO B 8 cuCTeMax MPOKa/biBaHUA, KOTOpPble 6GpocatoT
BbI30B HbIHELWHWM MPeACTaBNEHUAM O TOM, YTO MNauueHTbl ¢ AuabeTom 6GOpHOTCHA 3a NONy4veHue
[0CTaTOYHOro Ko/mMyecTBa 06pa3LoB KPOBM ANA 3amofHeHMs 60/bLUNHCTBA TeCT-NOIOCOK, B TOM
yucne € 3anofHeHWem 1MKA, M 4TO nonydveHue 6onbWKNX O6LEMOB KPOBWM sBAsieTca 6onee
60/1€3HEHHbIM. OTW pe3ynbTaTbl COrNacyrTCa C NpeablLyL e nnTepaTypon, NnpeanonaratoLwen, 4To
nauueHTbl He MNOMy4aloT peasibHbIX MPEUMYLLECTB OT OYEHb ManeHbKMX O06BLEMOB MOSIOCOK W
06bIYHO NpeAnoYNTAIOT pasMep Kanau KpoBM, KOTOPbIA NO3BONSET UM YBEPEHHO 3aMONIHATL CBOO
TecT-nonockKy.

KpucTodep PuxTep, A>Keiimc Teinop, A>koiiaHa PaiT, bpagnn ®neTuep, (Christopher Richter,
James Taylor, Joyanna Wright, Bradley Fletcher) / KnuHunyeckasa Banugauus R-T oueHku ans
pe3ynbTaToB, MOJYyYeHHbIX CMCTEMON MoHUTOpuUHra CoaguChek XS INR / XKypHan «AHHanbl
(hapmauesTu4yeckoit Tepanun», 2016 rog. Tom. 50(8) 645-648

KpaTkoe cofep>aHune LOKYMeHTa

MNcxogHaa wnHpopmaumna: HecMoTps Ha MOABAEHUE  HECKONbKUX  HOBbIX  MNepopasibHbIX
aHTUKOAaryfnsaHToB, BapapuH OCTaeTCHd LWMPOKO WCNOMb3yeMO (OPMOM aHTUKOArynsHTHOMO
npenapaTta, KOTOpbIA NPOAO/HKAET WUrpaTb BaXXHYK pO/Sb MNPU  JIEYEHUU CEPLEUHBIX U
TPOMOOTUYECKUX COCTOAHUIA. Llenn wn 3agauun: Llenb faHHOro uccnefoBaHus cocTosna B TOM,
4yTo6bl OUEHUTb, fiBNdeTcA NM R-T oueHka (ypaBHeHuMe, pa3paboTaHHOE BO Bpems MpeabluyLiero
nccnefoBaHns) 3MPEPEKTUBHLIM  KNMHUYECKUM  WHCTPYMEHTOM A8 YNpaB/fieHUA  fleYeHUeM
naunMeHToOB C MOMOLWbI BapapuHa B aHTUKOArynsauMOHHOMW K/MHWKE BMeCTO MOJlyyYeHUs
MEeXAYHapoAHOro HOPMWPOBAHHOIrO OTHOWeHUs BeHenyHkuunM (INR), KoTopoe sBfseTcs
BTOPWYHLIM MO OTHOLIEHWIO K BbiCOKOMY nokasatento CoaguChek XS (CXS) INR. Metoabl:
HacToslwee wnccnefoBaHMe WCNOMb30Basio PaHLOMU3MPOBAHHbLIA [BONHON Cnenoin Metod Ans
CpPaBHEHUS KNUHUYECKUX Pe3ynbTaToB, CAeflaHHbIX C UCMO/b30BaHWEM BEHENYHKLUN UAN CUCTEMBI
CXS u 3aperucTpupoBaHHbIX 3HayYeHni INR, n3yyeHns He06X0ANUMOCTM MPOLEHTHOIO U3MEHEHUS
[l03bl, OMpejeneHns BpeMeHW [0 MPUHATUA KIUHUYECKOrO pelleHMs C MOMEHTa perucrpauumn
pe3ynbTaTOB W BPEMEHW 3annaHMpPOBAaHHOrO0 HabnwaeHMs 3a NauneHTamu. PesynbTaThbl
nccnegosaHus: Mpu aHannse pasHULbl B NPOLEHTHOM M3MEHEHWWU [03bl, B LeNOM Habnwjanach
pasHuua B 1,0% (95% CI (noBepuTenbHblil MHTepBan) = oT -0,78 go 2,68, P = 0.27) u Habnoganach
pasHuua B 1,2% (95% CI = ot -0,59 fo 2,95; P = 0,18) B noarpynne nayMeHToOB CO 3HAYEHUAMU OT
4 00 5,9. KnnHnyeckune pelleHuns, B Lenom, 6binm npuHAThl Ha 17 MUHYT GbicTpee (95% CI = 11-24,
P < 0,001) n Ha 17 muHyT 6bicTpee (95% Cl = 10-24, P < 0,001) B moagrpynmne nauueHTOB CO
3HauYeHusaAMM oT 4 go 5,9. 3annaHMpoBaHHOE HabNKAeHWe, B LLeNoM, 6bi10 Ha 0,38 Hegenn paHblue
(95% CI = 0,01-0,67; P = 0,014) n Ha 0,36 Hepenun paHbwe (95% Cl = 0-0,66; P = 0,041) B
nogrpynne nayueHToB CO 3HayeHuamum oT 4 pgo 5,9. BbiBogbl: Pe3ynbTaTbl HACTOALEro
nccnefoBaHMa NOATBEPXKAAOT MCMONb30BaHWe R-T OUEHKWM [NS KOppekuunm 3HadeHuii 1INR,
NOJIyYEHHbIX C UCMonb3oBaHnem npubopa CXS, ecnn 3HavyeHne INR HaxogmTca B gmanasoHe oT 4
00 5,9. OTa KOppeKkuus MO3BOAUT KAMHMKAM, WCMNOMb3YHOWMUM YKa3zaHHOe YCTpPOMCTBO, 6osnee
3 (PEKTUBHO YNpaBiAThL IeYEHVEM NaLVEeHTOB, MPUHUMAIOLLMX BappapyH.

KntoueBble cnoBa 1 TEPMUHBDI
INR, BaptapuH, MecTo HabntoAeHNs 3a NaLMeHTaMK, aHTUKOoArynsauus, amoynaTtopHas noMoLlb

Bocnpewjaetca nonHas vy yacTMyHas nepenevarka, MM60 KonMpoBaHMe HacToswero MNpoTokona 6e3 paspeweHns OrbY «POHL,
um H.H. BhoxuHa» MwuH3gpasa Poccum
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X - 3TanoHHoe nabopatopHoe MHO
Y - MHO no HM/N

Puc. 1. CoBMeCTHOe pacrnpefienieHne 3HaueHWii aTanoHHoro nagopatopHoro MHO 1 3HaueHuii MHO no CoaguChek® B criyuasix 3aaHero
CMOHANMOAE3a, C NMHIEN HaMGOMbLLEro COOTBETCTBISA, MOyHeHHOM NyTem /IOKabHO B3BELLEHHOM perpeccui. KosthuUMEHT KoppensiLwm r
=0,69. MHO - MeX/yHapofHOe HOPMaIM30BaHHOE OTHOLLIEHNE, H M /1 -UCCef0BaHe Mo MECTY JieUeHUSI.

X - CpegHecTaTUCTUYECKOE OT 3Ta/IOHHOIO
na6oparopHoro MHO n MHO no HMN
Y - PasHuua Mexxay nabopatopHsim MHO 1 MHO no HMJ1

Puc. 2 Mpadwik aHanm3a pasHocTeln no meTtogy BnaHga-AnbTMaHa NpeacTaBAsoWpMiA cpaBHeHWE 3TanloHHOro labopatopHoro MHO n MHO
no CoaguChek® B cyyasx 3afHero CnoHAnI04esa, ¢ pasmMepoM MapKepa, B3BELLEHHbIM M0 KOMMYEeCTBY HAG/OAEHNIA. MyHKTupHas nuHus
0603HaYaeT cucteMaTnyeckyto owmbky (= 0,09), cnnowwbie nuuun 0603HaYatOT npedensbi cornacust (ot -0,11 go 0,28). MHO —
MeX/yHapoaHOe HOPMa/IM30BaHHOe OTHOLLIEHWE, H M /1 - UCC/Ief0BaHVe N0 MECTY JIeUeHUS.

Bocnpewaetca nonHas vy yacTMyHas nepenevartka, MM60 KonupoBaHue Hactosuero MNpoTokona 6e3 paspeweHus ®rey «POHL,
uMm H.H. bnoxuHa» MuH3gpasa Poccuum
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B KAMHWYECKNX UCMBITAHNUAX N aHKETMPOBAHUK NPUHANK yyacTme 100 YyenoBeK. YYaCTHUKK C
C/A 6binn cny4vailHbiMm 06pa3om Bbi6bpaHbl U3 nauneHToB ¢ 1 Tunom CA (T1DM) u 2 Tunom CJ
(T2DM), KoTOpble Ha NOCTOAHHOW OCHOBE BbINONHAT SMBG.

MaumneHTbl C 0CNabneHHbIM 3peHMEM U Te, KTO YXKe y4acTBOBan B MOLOOHOM 3KCMEPUMEHTE,
6bIn1nM MCKNYeHbl. KpoMe TOro, HX y OAHOI0 M3 YYaCTHUKOB He 6bl10 3ab60neBaHNi KPOBU, TaKnUX
Kak aHemus, HapyLlleHve paboTbl NENKOLUTOB UAN HapyLUeHWIA CBEPTbIBAEMOCTU KPOBU U T.4. U3
100 naumeHTOB, 61 6bIAN MYXUUHbI (61%) 1 39 XeHWNHbI (39%). CpeaHUIA BO3pacT yYaCTHUKOB
coctasun 32,25 net (SD = 21,2), a caMblil BbICOKUIA npoueHT, 30%, 6bi1n B Bo3pacTe oT 21 go 30
net. B Tabnuue 1 npueefeHO BO3pacTHOe pacnpefeneHne y4acTHUKOB.

Tabnuua 1. Bo3pacTHoe pacnpegeneHne yHaCTHUKOB, NPUHMMAIOLLMX YYacT/e B KIUHUYECKMX UCCEf0BaHUAX
60nm (N = 100).

MepemeHHble (Bo3pacT) Konwnuectso (n) %
MeHbLue 20 10 10%
21-30 30 30%
31-40 23 23%
41-50 24 24%
51-60 10 10%
BonbLue 61 3 3%

3. PesynbTaTbl K 06CyXAeHUE
3.1.XapakTepucTnK1N MHHOBALMOHHOIO BbICOKOCKOPOCTHOIO ckapugunkaTopa

Ha PucyHke 4a npefacTaBfeH TPeXMepPHblA CTPYKTYPHO paclUMpeHHblA BWUL HOBOTO
npokKanbiBawwWero ycrtpoincrea. Ha PucyHke 4b npeacTaBneHO MOAeNMpoOBaHUE ero TPexmepHOoi
CcO0pKN. PaKTNYeCcKMe pasmepbl rOTOBOr0 M3aenus: AnnHa - 105 Mm, BHELWIHWI anameTp - 16 MM ©
mMacca - 155r.

) ®

PUCYHOK 4. VIHHOBALMOHHbI BbICOKOCKOPOCTHOM CKaputhmKaTop: (a) CTPYKTYPHO pacluvpeHHblii sug; (b)
CXEMATWNYECKOe MPEACTAB/EHNE TPEXMEPHOI COOPKU

lMocne BbINOMHEHUSA 3KCNEPMMEHTA C aKCENEePOMETPOM, BbIMOSIHAKT CPaBHEHUE U3MEPEHHbIX
[aHHbIX N0 YCKOPEHUIO NaHueTa Locae TOro Kak LpokKanbiBatolee yCTPONCTBO BbLUIOSHW/IO NPOKON
nanbla, Kak MoKa3aHo Ha PucyHke 5a. Ha PucyHke 5a BWAHO, 4YTO YCKOpPeHWe O0ObIYHOrO
npoKanbiBatoLero ycrpoictea coctasnsetr 0,236 wm/c®, v naHuet BubpupyeT 4 pasa, BMecTe C
BMGpaumeil Npy>XuHbl. Y BbICOKOCKOPOCTHOIO CKapuukaTopa yCKOpeHue paBHO 2,23 m/c®, 4TO B
9,4 pa3a 60nblle, YemM Y 06bIYHOTO MPOKabiBalOLLEro YCTPOMNCTBA, M €ro fiaHueT BO3BpaliaeTca B
CTabunbHOE COCTOAHME OYeHb ObLICTPO MOCne BbLINOMHEHUA MepBOro npokona. WHTerpauus
CUTHaNOB YCKOpPeHMA B COOTBETCTBUMM CO BpemMeHeM B WHTepeiic nporpammbl Matlab, paet

Bocnpewaetca nonHas WM YacTUyHas nepenevarka, Mb60 KonvpoBaHue HacToswero Mpotokona 6e3 paspeweHns OrbY «POHL,
um H.H. brnoxnHa» MuH3gpasa Poccum
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ncrnonbzosaHnun O6pasya A. CneposaTenbHO, NPOJOMKUTENBHOCTL 60M cocTaBuna B 0,41 pasa
MeHblle. BOMbWMWHCTBO 3WACTHUKOB OTMETUAN, YTO 60/b Mcyedna vepes 30 MUHYT nocne 3abopa
KpoBu. B Tabnuue 2 nokasaHo, 4uTo 95% pAoBepuTeNnbHble WMHTEpBanbl Ans obpasuos A u B
coctaenat 83,9-160 u 37,9-68,8 cooTBeTCTBEHHO. B COOTBETCTBUM C BbILWEOMNUCAHHBLIM
9KCNEPUMEHTOM MO OUEHKe 601KM, He TOMbKO MNOKas3aTeNlb MHAeKCa 601K, MNONYYEHHbIR npw
NCMO/Ib30BAHUN HOBOT0 BbICOKOCKOPOCTHOrO cKapugmukaTtopa HamHOro HWXe, YeM NoKasatenw,
NoNly4YeHHble AN 06bIYHOTO MPOKaNblBAKOLWEro YCTPOWCTBA, HO TakXe W MPOAO/MKUTENIbHO 601K
Oblf1a HAMHOTO HUXE.

Tabnnua 2. CTaTUCTUYECKUE Pe3ybTaTbl SKCNEPUMEHTA MO OLEHKe 60K C UCMOMb30BaHUEM []BYX TUIMOB
MPOKa/bIBAKOLLUX YCTPONCTB.

MepemeHHble  YpoBeHb 60 M+SE  95% poBepuTeNbHbI MHTEPBaN

NRS
Obpasey, A 6,46 + 0,22 6,01-6,90
Obpa3sey, B 3,82 +£0,27 3,24-4,35
Bpemsi Npofo/mKUTeNnbHOCTY 60/
Obpasey, A 129,5 15 83,9-160
Obpa3seL, B 53,4+ 7,67 37,9-68,8
O6pasely A O6pasey A
Ob6pasey, b Ob6pasey, b
A
OBpazey Bpems 6onn
<5

PucyHok 6. CpaBHeHue (a) umHgekca 6onu, (b) NpogomxuMTensHOCTM 601K nocne 3abopa Kposu npu
BbIMO/IHEHUM 3KCMEPUMEHTA MO OLEHKe 60K C MOMOLLBIO ABYX TUMOB NPOKa/IbIBAOLLMX YCTPOICTB.

4. BbiBOAbI

HoBbIi ~ BbICOKOCKOPOCTHOM  cKapuukatop  Ana  3(hPeKTUBHOro  MpoKasblBaHUS
KOMMNEHCMpPYeT HepocTaTKM OObIYHOrO MPOKa/blBatoLlero yCcTpoWcTBa, KOTOPOE HECKO/bKO pa3
npo6uBaeT KOXY M3-3a BUOpaLUnM MPY>XXUHbI, TEM CambiM MPOBOLUPYET MeHblle 601 B npouecce
3abopa KpoBW. V3MepeHMs YCKOpPeHUs [LAHHOTO MHHOBALMOHHOIO  BbICOKOCKOPOCTHOIO
cKapugukaropa n pe3ynbTarbl KTMHUYECKOT0 UCCNeA0BaHNA NOATBEPXKAAIOT CNeAyoLLNe BbIBOAbI:

(1) Mocne Toro, Kak 06bIYHOE MpPOKa/blBatoLLee YCTPONCTBO NPOKasbiBaeT nanew, ero flaHuet

TPWXKAbl MNPOHMKAeT B KOXY, TOrja KakK naHueT HOBOro BbICOKOCKOPOCTHOrO
cKapugpukaTopa npoKanbiBaeT KOXY TO/IbKO OAWH pa3. Y CKOPEeHMEe M CKOPOCTb NaHueTa
HOBOr0 BbICOKOCKOPOCTHOIo ckapugukatopa B 9,4 n 1,78 pasa Bbile, 4eM Yy 0ObIYHOIO
MpoKanbiBaKLLero yCTpolicTBa, COOTBETCTBEHHO. NaHuert WHHOBALMOHHOTO
BbICOKOCKOPOCTHOI0 CKapuukaTopa octaeTcsi B Koxke Ha 0,014 ¢ meHblle, Yy 06bIYHOIO
NPOKanbiBaloLLEero ycTponcTaa.

(2) Ncxops m3 CTaTUCTUYECKUX Pe3yNbTaTOB KAMHUYECKUX WUCMbITAHWIA, CpefHsAs OueHKa
NRS 60nu y nonb3oBaTefieil HOBOrO BbICOKOCKOPOCTHOrO CKapumMkatopa cocTaBnseT
3,81, 4to Ha 2,65 MeHble, Yem Yy O06bIYHOrO MpPOKa/iblBalOLWEro YCTPOlCTBa, a
NPOLOMKNTENbHOCTL 60/ nocne 3abopa KpoBu cocTtaBnseT 53,4 MUH, YTO COCTaBNsAET B

Bocnpeuaetca nonHas nam YacTuyHas nepenevarka, iMb6o KonmpoBaHue Hactosawero MpoTtokona 6e3 paspeweHus ®rby «POHL,
um H.H. bnoxuHa» MwuH3gpaBa Poccuu
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PucyHok 2 byayuias npoueaypa npoKanbiBaHus: 0630p KAOUYEBbIX ONpeAenstowmx GakTopos B
Tpex obnactax

Camonpoun3BosibHas 60s1b (OTCYTCTBME 60MM)

3aKVB/IEHVIe paHbl
(py6LieBaHMe/HyBCTBUTE/IBHOCTB)

3axuBieHre paHbl ( NMOAKOXHOe YTOSLLEHNE) 2
OcrartouHast 60116 (OTCYyTCTBUE BOMM) 2
CrOHTaHHOCTb Ir
lMokasaresib YCreLHoCTH 1

*UE'O

o

lMocne KpoBoTEUEHMS |
CTOMMOCTb MHCTPYMeHTa (BbICOKOE AEICTBYE)

i

P g( BBe/ieHie NaHLUETa /aatumKa

Bocnpelyaetca nonHas uam YacTuyHasa nepenevarka, M60 KonupoBaHue HacTosuiero Mpotokona 6e3 paspelweHns ®rbY «POHL,
um H.H. bnoxnHa» MwuH3gpasa Poccum
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IMpocToTa 1cnosb30BaHMs

JocTynHOCTb LigHbI (MO/HOCTLHO BO3MELLIEHE)
besonacHocTb

JlocTymHOCTb BBEAEHWA My/bTU- CKapudmKaTopa

KoH(maeHUManbHOCTb

PucyHOK 3 MpropuTETHBIN CMIMCOK NOTPEBHOCTEV KMEHTOB B OTHOLLEHW (1) AeficTBUA 1 (2) CUCTEMHBIX ACTEKTOB
MPOKa/TbIBAIOLLYIX YCTPOCTB. Mactumab oT 3 (BbICOKUiA) A0 1 (Hu3KmiA). MK, NoAKOXHO.

Mpu onpeAeneHny NPUOPUTETOB B 3TUX acnekTax Heo6X0AMMO pa3nnMyaTb KOHLEMUMMW TEKYLLEero
yCTpOWCTBa ANA MNPOKaibiBaHWA OT OyAyWMX MNOMHOCTbIO BBEAEHHbLIX CUCTEM, FAe BblGOpKa K
(hYHKUMA [aTyMkKa WHTErpupoBaHbl B OAHOLIArOBbIA npouecc uamepeHus (cMm. Cnepyrouee
06cyxaeHune). Takme CUCTEMbl MMEHT 60MbLLOIA NOTEHLMAN, HECMOTPS Ha TEXHUYECKME TPYAHOCTH
N TpebylollMe 3HAUMTENbHbIX YCUNNA B 061aCTW pa3BUTHUS.

CoBpemeHHasa npakTunka

CoBpeMeHHas NpakTuKa NpoKanbiBaHUS W ee Mpeanonaraemble NPensTCTBUS ABASOTCA BaXHbIMMU
acrnekTamy NpPOEKTUPOBaHUA ByayLmnx cuctem. OCHOBHbIE BOMPOCHI 3aK/0YAKTCSA B CNefyOLWEeM:

1. Kak naumeHTbl NPaKTUKYIOT NpOKa/biBaHWe Ha MOBCeAHEBHOW OCHOBE (M noyemy)?
2. MoyeMy Mbl NpoKanbiBaem nanblibl (HECMOTPSA Ha UX BbICOKYH YYBCTBUTE/NIbHOCTb)?
3. B kakom 06beme o06pasua KpoBU Mbl HYXaaeMca?

4. Kak Mbl yMeHbLLaem 60/b?

Kak nauveHTbl NpakTUKYOT NpoKaibiBaHWe Ha NOBCEAHEBHOWN OCHOBE (M MOYemy)?

AvckoMdopT npu npokanbiBaHWW, Hanpumep, camonpousBosibHas 60nb (TO ecTb 60/b, KOTOpas
owlyuiaetca cpasy npu npokanbiBaHUKW), ocTatouHas 60/b (TO ecTb AnuMTenbHas 60/b, KoTopas
Ol YyLLaeTCa B TEYEHWE MUHYT MU [JaXe 4acoB Moc/e (PakTa NpoKanbiBaHWA), U 3aXWBEHNE paH
YyBENMUYMBAETCA MPU UCMONb30BaHUN NaLMEHTaMW O4HOI0 W TOro e ckapuukatopa HeCKONbKO
pa3, Tak Kak OCTpoTa CKapudukaTopa ymeHbluaeTcs. COOCTBEHHO, peyb WAET He CTO/bKO 06
ocTpoTe ckapupukatopa (Kpasx rpaHeii), CKONbKO 0 crmbe KoH4YMKa ckapugukatopa (pUCyHok 4).

Bocnpeuyaetca nonHas uam YacTMyHas nepenevartka, MM60 KonupoBaHWe HacTosulero MNpoTokona 6e3 paspeweHns OrbY «POHL,
uMm H.H. bnoxnHa» MuH3gpasa Poccun
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PucyHok 4. B ecTeCTBEHHOM BMAe W WCMONb30BAHHbLIA CKapugukaTop mnocie O04HOPa3oBoOro
NMPOHNUKHOBEHUNA YEpe3 KOXY

KOHUMK COrHyTOro ckapuukaropa BAUSAET Ha CamMONpon3BO/IbHY 60/1b MHAYe, YeM OCTaTOYHYH 60/b
N 3aKuBneHve paH. Korga ckapugukaTop COrMHYT BO BpeMsi BXOAsLLei TpPaeKTOpUW W U3B/EYeH B
ApoXallein nunam HenpsMoW NUHWW, COTHYTBIA HaKOHEYHWUK «[efaeT LUepPOX0oBaTbiM» KaHal paHbl, 4TO
BbI3biBaeT (1) ocTatoyHyto 60/b, (2) MN0X0e 3aKpbITME paHbl (B TOM YKUC/E NMOCNE KPOBOTEYEHUSA) U (3)
HapyLleHVe 3aXMUBNIEHUA paH (Hanpumep, pybuesaHune). Bpems ApoxaHWs B ABMXEHUAX U3B/eKatoLwero
cKapuuKaTopa 3HaYUTeNIbHO OT/IMYAETCH CPefyn Pas/IMYHbIX YCTPOUCTB NPOKasbIBaHUSA, YTO OOBACHSET,
noyemy oTpuuaTesibHble 3PGeKTbl crmba HaKOHeYHMKa ckapugurkatopa (KOTOPbIA Bcerga nponcxoauT)
N3MeHSAeTCA B 3aBUCMMOCTM OT UCMO/Ib3YEMOr0 YCTPOCTBa NpoKabliBaHUA. M03TOMy ocTaToyHas 60/b
HWKEe AN CUCTEM C MPAMbIMU TPaeKTOPUAMU CKapugurkaTopa. ITO 03HayaeT, 4YTO C HeKOTOpbIMU
YCTPOCTBaMU CKapuU(MKaTop MOXET MCMO/b30BaTbCA Yalle, Npexaie YeM OH HayHeM MPUYMHATL 60Nb
(To ecTb OCTaTO4YHYt 60/1b), YTO OCOBGEHHO BaXXHO A8 YacTbiX MONb30BATeNell, KOTOpble He MOryT
PELUNTLCA Ha CMeHY cKapugukaTopa no HeCKOJ/IbKO pa3 B [eHb.

Bonb, cBA3aHHasA C MpoKa/blBaHWEM, TakKXKe Cnoco6CTBYeT HeraTUBHOMY BOCMPUATUIO AmabeTa U ero
Tepanuu B LenoM. AnckoMhopT Npu NpoKaabiBaHNM 4acTo BfieYeT 3a COO0N peakTUBHYIO AeMpeccuio B
KayecTBe MCUXONIOMMYECKOro noboyHoro apdekra M vacto fob6aBnseT HEBOCMPUUMUMBOCTL K 06LLel
Tepanuu, 0COBEHHO Y fieTei, KOTOPbIX CNOXHO yoeauTb HECKOMBLKO pa3 B eHb BbINOAHATL CKIK. Takas
HEeBOCMPUMMUMBOCTb TakXe J06aBNseT CTPeCC B CUTyaL M0 B CEMbE, MOCKObKY OHAa CTaBUT poguTenen
M OMNEKYHOB B KOH(IUKTHYIO CUTyauuto, TaK Kak OHW nblTaloTcAd u3bexarb 6011 gns 611M3Koro
4yenoBeKa, HO Npu 3TOM 06ecrneymBaldT HEOOXOAUMbIA N GONME3HEHHbIN peXxum Tepanuu. NHTepecHo,
4yTO [0BONLHO 6e306uaHas npoueaypa Mpokosa nanbua, MO-BUAMMOMY, BeLeT K HeraTMBHOMY
BOCMPUATUIO AnabeTa B TaKON XXe UM faxe 60MbLIEN CTeneHn, Yem no cywecTBy 6e3601e3HEHHas, HO
NoTeHUManbHO ropasgo 6onee pUCKOBaHHAA MOAKOXHAA MHbeKUUS MHCYNMHA (T.e. Mepefo3vpoBKa uamn
HefocTaTouyHas AO3MPOBKA MHCY/IMHA, CBA3AHHOMO C Cepbe3HbIMU pUCKaMy ANS 340P0BbS).

nonHas T uswuyHauW nepenevaTtka, NM60 KONMPOBaHME HACTOALLEr0 NPOTOKONA paspeLueHns ®IBY «poHy UM H.H.

CUnN3»>MuP3gPOCL
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NMuwb HemHorve ony6/MKOBaHHble [AaHHble 06C/eA0BaHMI MOKa3blBAKOT, KakK 4acTo MauueHTbl C
AnabeToM MCNoMb3ylT [aHHbIA CKapu(uKatop B MOBCELHEBHOW XWU3HW. B 0oAHOM wuccnegoBaHuu,
KoTopoe OblI0 B 6ONblIE/ CTEneHM cocpefoTO4eHO Ha 3tanax wusmepeHms CKIK, Tonbko 10%
nauueHToOB COOOLMIN O 3aMeHe cKapuukaTopa npu Kaxaom mcnonb3osaHnn 10 (pUCYHOK 5).

B npuBefseHHOM nccnefoBaHUM NPUBOAATCA Clefytoline NPUUYUHBI, N0 KOTOPbIM MauueHTbl He MEHS/N
CKapudmKaTopbl vaLLe:

» CKapugumkatopbl He Tynsatcesa (64%)

o CKapumkaTopbl He A0/MKHbI 6bITb CTEPUNbHBbIMU (57%)
* [MpocToTa ncnonb3osaHus (45%)

* 3a6bIM 3aMeHUTb ckapugukatop (38%)

» CtommocTb (31%)

BbinonHeHne 3T0ro wuccnefoBaHWs 6bl10 NOAAEPXKAHO OLHOW M3 KPYMHEMWMX ANarHOCTUYECKUX
KoMnaHwiA. [laHHble [Apyroro onpoca, MpoBefeHHOro B [epmMaHuW, TakxXe CMNOHCUPYEMOTO
npov3BOAUTENEM NPOKablBalOLWMX YCTPOWCTB, TAKXEe YKa3blBaKOT Ha TO, YTO MHOrME NauueHTbl PesKo
MEHSAI0T CKapuunkaTopbl ¥ [enakT 3TO C HeperynspHbIMyU MHTEpBanaMu. Hanpumep, nauueHTbl Xaanm
NpueNN3nMTeNcHO 2-3 Hefenu, 4to 3KBMBANEHTHO npumepHo 50-100 u3amepeHuam, yuutbiBag 3-5
N3MepeHNiA B fleHb, [0 M3MEHEeHUA X ckapudukaropa 11.

30

=Y

KonnyecTBo NOBTOPHOTO MCMO/Mb30BaHUSA
CKapudmkaTopa

PucyHok 5. CamocTosiTeNlbHasi YacToTa UCMo/b30BaHWsl JaHHOr0 CKapudyKaTopa nauveHTamy 60/bHbIX AvabeTom (1, mcnonb3yembiii
ofHaXabl).

OfiHaKo He 6bIN0O YMNOMAHYTO, Kakoe (aKTUYeCcKoe YCTPOWCTBO AN1S MPOKaibiBaHWA BbIN0 UCMO/b30BaHO,
4YTO, KaKk O0OBACHEHO paHee, BaXXHO NPV BbIBOAE 3aK/IOYEHMI. ITU 06CNef0oBaHUS CTOAT nepes
NOTEHUMNANbHON cucTemMaTUYeCKOW OLWM6KoM 0T6opa, MOCKONbKY C OGOMblUel BEPOSTHOCTbIO 6yayT
yuyacTBoBaTb 60/€e MOTMBMPOBaHHbIE MauueHTbl. BnosHe BO3MOXHO, YTO MOBTOPHOE WCMO/b30BaHUe
CKapuunkaTopoB ABNsETCS elle 60/Mee pacnpoCTpaHeHHbIM SBAEHWEM, YeM MpeArnonaranoch B 3TUX
nccnefoBaHmsX.

Bbino  6bl  MHTEpeCHO YyBWAETb pe3y/nbTaTbl 6OOMbLIEro 4Yucna MCCNefoBaHWUN  MOLJMHHOCTM
MpoKanbiBaHUsA, TaKXKe W3 pasHbiX CTpaH. [pyrue (akTopbl, KpOMe 6OAN W 3aKMBIEHUS paH, MOryT
urpatb 605ee LOMWHMPYIOWYK pO/b B CTpaHax, r4e CUCTeMbl MPOKa/ibiBaHUA W OfLHOPa30Bble He
BO3MeLjatoTcs (Hanpumep, ABcTpanusi). [Mofo6Hble wWccnefoBaHWA MOrMAM 6Obl TaKXe pacckasatb,
CKONbKO MaLMeHTOB W3y4atoT M MOMHAT O MOBTOPHOM WCMO/Mb30BaHWM CKapugukatopa BO Bpems

Bocnpeuiaetca nonHas wam yactmMyHasa nepenevatka, M60 KonMpoBaHWe HacToswero MNpotokona 6e3 paspeweHns ®rbY «POHL, um H.H.
BnoxuHa» MwuH3gpasa Poccun

& 000 LHPMY (&7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU



Nncet 80 u3 106

nepBOHaya/sibHOro 0byyeHns Tepanuu guabeta, ecnv OHU BOOOLLE B HEM Y4acTBOBa/IM. HACKO/IbKO Ham
N3BECTHO, NybuHa WM WKpPUHA 00y4YeHUs fiedeHUs gmabeTa 4acTO OrpaHM4YMBaeTCA BPEMEHHLIMU U
CTOMMOCTHbLIMW OrpaHUYeHnsMHU, No KpaiHeil mepe, B CoefMHeHHbIX LLTaTax, NOCKONbKY CBSi3aHHbIE C
npoKasibiBaHWEM acnekTbl 06pa3oBaHMs K 06yYeHWs pefKO MOAyyalT [OCTaTOYHOe BHMMaHWe,
HeCMOTPA Ha WX CYLLeCTBEHHOe B/MAHME Ha o6liee cobnofeHve npaswn. Jlyywas MOAroToBKa W
rnybokKoe MOHUMaHWE TMPUBEAYT K YNYYLIEHUIO HABbIKOB MPOKa/ibiBaHUA W, BEPOATHO, YAYYLIWT
Ka4yeCTBO XM3HU, Jaxe 6e3 KaKoro-mbo TeXHNUYECKOro yCOBEpPLUEHCTBOBAHNA CUCTEMbI MPOKa/IbIBAHUSA.
Bbino 66l MonesHo, ecnn 6bl MauMeHTbl MPUHUMANM aKTUMBHOE Yy4yacTue B BblbOpe CBOEro Mepsoro
npokanbiBaroLlero ycTpoictea. K coxaneHuto, OHWM 06bIYHO HaYMHAKOT KOHTPOAMPOBATb JleYeHue
AmabeTa B XM3HM C MOMOLLbI MpPOKa/nblBaKOLWEro YCTPOMCTBA, KOTOPOe MNOCTaBNseTCH BMeCTe C
rNIFOKOMETPOM, KOTOPbI/ MOXeT He MokKas3aTb Haunyuylnx pe3ynbTatoB. cnonb3oBaHue 60see nyyilero
YCTPOICTBA C CaMOro Havasna fie4eHns umeeT 60/1bLLOe 3HAYEHNE B Aa/IbHENLLIEM.

Opyrum BaXHbIM acrnekTOM Mpoueaypbl NpokanbiBaHWsA, MO KOTOPOMY NauMeHTbl AO/KHbI MPOATK
obyuyeHune, SBNAETCA MpaBWUAbHAsf HaCcTpolka rNyO6uHbl MPOHWKHOBEHUS CcKapugukatopa. CerofgHs
MHOrMe YCTPOMCTBA AOMYCKAKT TaKyl HACTPOMKY, [LaXe HECMOTPS Ha TO, YTO WX TOYHOCTb 4acTo
OCTaBNsAeT >enatb fydywero. lNaymMeHTam Heo6XO4MMO OCO3HAaTb M OLLEHWUTb, HaCKO/IbKO OHW MOryT
YMEHbLWNTb AUCKOMKOPT MPOKa/biBaHWUsA, NPaBUIbHO PErynvpys HacTpOWKW TNyOuHbI A8 pasHbIX
y4yacTKOB MpoKanbiBaHUs (TO ecTb, nanbues). OHWM [O/MKHbI HaWTU ONTUManbHbIA 6anaHc Mexay
YCTaHOBKOM rNyOWHbI, 4OCTATOYHbIM KO/IMYECTBOM KPOBMW W NOKa3aTeslemM YCNeLwHOCTH.

HekoTopble COBpeMEHHbIe YCTPOCTBa ANA NpoKanbiBaHWs, Takne Kak Roche’s Accu-Check Multiclix ®
(AKKy-Yek MynbTUKAMKC OT Polle), cojepXaT WHBEKUWMOHHbIA NatpoH unu 6apabaH c 60/bLIKM
KO/INYECTBOM CKapuU(MKaTopoB. ITO BaXKHbIA acnekT AN MHOrMX MNaumeHTOB (@ He TO/IbKO [ANs
MOXWAbIX NaLNeHTOB), KOTOPble 00bIYHO U36eralT 3aMeHbl 00bIYHOIO YCTPOMCTBA 18 NPOKas/ibiBaHUA
NPOCTO MOTOMY, YTO OHM YACTO HEYK/IHOXM U TPebyoT XOpOoLUeid OBKOCTU U 3peHus. ITU YCTPOMncTea
Takke 061a4at0T NCUXONOrMYECKUM MPEUMYLLECTBOM, fIOAAM He HYXHO o6pabaTtbiBaTb WMAM BUAETH
WUHAVBUAYANbHBIA CKapuuKaTop, 4YTO OTHOCUTCA K 06Lieli TpeBore npouefypbl MPOKaibiBaHUA U
nrnogobusam (ckapudukaTopHoii / octpoit). HecMoTps Ha 60/iee BbICOKYHO CTOMMOCTb, MCNONb30BaHWe
HOBOrO CKapuukaropa AN KaXL0ro N3MepeHuns LaeT O4YeBUAHbIE MPEUMYLLECTBA: OH yy4dlliaeT Gopmy
paHbl, yMeHbLIAEeT 60/1b 1 NO3BOMIAET N36€XKaTb BO3MOXHbIX UH(eKLMIA 1 gaxe (pefKo) cencuca nanbLa.
OuyeBUAHO, YTO K/HOYEBOE 3HAYEHMEe NS MNaLMEeHTOB COCTOMT B TOM, HacKO/bKO XOPOLUO OHWU 6blin
NPOVHCTPYKTUPOBaHbl O eXeAHEBHOM BbIMOMHEHUM MpoLeaypbl NpoKanbiBaHWA. Yalle BCero Takue
06yYeHUsA BbIMOMHANUCL NPEANOYTUTENIBHO CEPTURULUNPOBAHHBIMWU  UHCTPYKTOPaMU N0  JIeYEHUIO
anabeta (CWUMA), a He nevauwium Bpadom. O6yuveHue, npegoctaensemoe CUIMJL, He cnegyet
HefoOUeHMBaTb; ITO 06y4yeHMe ABNAETCA OT/IMYHOMW BO3MOXHOCTbIO A8 OMNTMMM3auMM npouecca
NpoKasbiBaHWA C WCNOMb30BaHWEM MMEIOLWMXCA B HacTodwee Bpems npoayktos. CUML moxer
naeHTUOUUMPoOBaTbL 1 00y4aTb NaUMEHTOB MCMO/b30BaTh /lyyllee CKapurKaToOpHOe YCTPOMCTBO ANA
CBOMX WHAMBUAYaNbHbIX MOTPeOHOCTEN, OLEHUBAas JI0BKOCTb, MO3HABATE/IbHYH CMNOCOOHOCTb, CTW/b
06y4yeHuns, KOOPAMHALMIO, TUM KOXW / YyBCTBUTENIbHOCTb W OCTPOTY 3peHud. Kpome TOro, naumeHThl,
Kak npaBufio, MeHee pPoOKW, npocs pasbiacHeHWin ot CUML no cpaBHeHuto ¢ Bpavyom. Bo Bpems
06yyeHus CUTNA fonXHbI yYnTbIBaTh CNEAYIOLLME acreKTbl:

* OUueHKY ” COBMECTHOE TMPUHATUE peLleHns  CKapu(UKATOPHOroO U BCMOMOTaTe/ibHOro
NpoKanbiBakoLLero yCTpoicTBa;

* ®YHKLMIO YCTPOICTBA, BK/IOYASA OLEHKY HEOOXOAMMOrO NPOHUKHOBEHUS; @ TaKXKe

*/icnpasneHne npobnem.

OueBNfHO, MauUMEHTOB HYXXHO He TO/bKO MHCTPYKTMPOBATb, HO TaKXe W KOHTPO/NMPOBaTb, MPAKTUKYH
npoueaypy npokanbiBaHUs YTO6bI y3HATb O:

* [TOArOTOBKE KOXMW,

*Bbibope yyacTka,

» CoBeTax A/11 NonyyeHnUs LOCTaTOYHOro obpasLia Kposw,

Bocnpelaetca nonHas vam YacTMyHasa nepenevarka, IM60 KonvpoBaHMe Hactoswero Mpotokona 6e3 paspeleHns ®rey «POHL, um H.H.
BnoxuHa» MuHsgpasa Poccun
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MCNONb3yeMOin MexayHapofHou cucTembl eauvHuy, (MCE) ans npefcTaBieHUs [aHHbIX O AuameTpe
cKapugpmkaTopa B MUIMMETPAX.

JononHuTenbHble KAOYEBble (aKTOpbl, Onpejenswouime KomgopT npu mnpokanbiBaHu (TO ecTb
CHVKEHMe caMOMnpOoM3BO/IbHON W OCTaTOYHOW 60NN, 3aXMB/IEHWE paH W YMeHblueHue py6LeBaHus),
ABNAOTCA TNAAKOCTbIO [ABWKEHUA CKapudukatopa (BKIOYaA «MATKWA» CTOM B TOYKE BO3BpaTa
TpaekTopun) ¥ (akTUYecKorW TrNyO6UHON NPOHUKHOBEHUS. 3HauuTeNlbHble YNYYLIeHUs YXXe 6blin
OOCTUTHYTHI MYTEM TLLATENIbHOTO KOHTPOA 3TUX XapaKTePUCTUK [ABWKEHMSA CKapudukaropa, KOTopble
OyayT paccMOTpeHbl HWKe. 10 MeHbLUei Mepe, 4eTblpe TuMa (PaKTOpPOB OMpefenstoT TOYHOCTb WU
TOYHOCTb AOCTUXKEHUSA OTHOCUTE/IbHO (DaKTUYECKOMN rNyOuHbI MPOHUKHOBEHUA U TOYHOTO AOCTVKEHUA
YKENaemMoro KanunnspHoro cnos (a He 3a ero npefenamu, pUCyHoK 7). OTW (PakTopbl BMeCTe C UX
KYMYNATUBHBIMA OTK/IOHEHUAMU OMNpeaenstoT 06LYyH TOYHOCTb W, YTO He MeHee BaXKHO, TOYHOCTb
peann3oBaHHOW rNyOWHbI MPOHUKHOBEHUS. B unaeanbHOM cnyyae TOYHOCTb [A0/MKHA ObiTb 60/bLUe
(MeHbLwe) £ 100 MKM MpU aHaTOMUYECKOW TOMWMHE KanuanspHOro pycna. 3HauynTenbHoe npeBbllleHmne
KanunnapHoro pycna (+200 MKM) npuBefeT K LONONHUTENbHOW 60N U CTUMYNIALMN HepBa, B TO BPems
KaK HefononagaHue npuBegeT K HeLOCTaTOYHOMY KO/IMYECTBY KPOBMU.

Cnoi KoXu € caMbIM BbICOKUM pasfininemM B TO/ILLMHE - POroBOW CNOM, KOTOPbLIA OT/IMYAETCS HEe TO/IbKO
OT Ye/lOBEKA K Ye/0BeKy, HO W OT Masbla K Manbly W faxe OT CamMoro KoHuuka nanbua. OH MOXeT
N3MeHATbCA 60Nee YeM Ha HECKO/IbKO COTEH MUKPOMETPOB OT LeHTpasibHOW (He peKkomeHAyeTcs A/
npoKanbiBaHuna) 40 60KOBbIX (MPeAnoYTUTENbHbLIX) 30H.20 TonwWwMHA POroBoro cnos Konebnerca ot <50
MKM (Hanpumep, mnageHues) go> 1000 mkM (Hanpumep, My3blKaHTbl, B3pOC/ble paboyne) u MoxeT
BapbMpoBaTbCA B Npefenax yenoseka 6osee yem Ha 500 MKM MO pas/iMyHbIM NasbLuaM M y4yacTKam.
MoAKoXHaa TOMWMHA TakKXe 3aBUCUT OT BO3pacTa nauyumeHta.2l [1oaTtomy, Korja LUefibio ABAAKOTCA
ONTUMAIbHbIA  KOM(OPT U  BbICOKUIA  ypOBEHb Yycnexa, [r/fybuHa MPOHUKHOBEHUA  [0/DKHA
PerynvMpoBaTtbCs He TONbKO MHAMBUAYANbHO 22, HO M nonepek nanbues (cMm. Mpegbigyuiee o6cyxaeHve
B OTHOLLEHMMN 06yYatoLLMXCa NaLUEHTOB).

OflHaKo CyLlecTBYIOLLMe YCTPOMCTBA ANS MPOKanblBaHUA (328 UCKIHOUYEHWEM 3/1IEKTPOHHOIO YCTPOMCTBa
ana npokanbiBaHusa Pelikan Sun (MenukaH CaH), MenukaH TexHonomkuc, WHK., Mano AnbTo,
KanugpopHus) He MOryTt [oCTUMYb ONTUMANbHOW TOYHOCTM TNY6WMHBI MPOHUKHOBEHWUA B nNpeenax
HECKO/IbKUX COTEH MUKPOMeTpoB. Pa3paboTka M MPOM3BOACTBO MeXaHWYeCcKMX YCTPOMCTB, KOTOpble
MOTyT [OCTWYb BbICOKOW TOYHOCTM, OCOOEHHO C/OXHbI, MOTOMY 4TO CBOWCTBA KOXW, Takume Kak
3NaCTUYHOCTb W ruapaTauns KOXW, MW3MEHAKTCA B TeYeHWe [HA U TpebyloT COOTBETCTBYHOLLEN
MH(OpPMaLMN Ha MecTax, KOTOPYH 3TV YCTPOICTBa He cobMpatoT (NoKa).

MonNbITKM yMeHbLWUTL / n36exaTb 6011 NpU NpoKasbiBaHUN

OpfHa nonbiTKa YMeHbWWUTb 60/1b NpU NpoKanbiBaHUKM Oblna paspaboTaHa B KoHue 1990-x rofgos c
NCMONb30BaHMEM TaK Ha3blBaeMblX «a/IbTEPHATUBHBLIX MECT» [NS MPOKa/blBaHMA [afibTepHATMBHOE
TecTupoBaHme Mecta (ATM)]. 2 lMNpokanbiBas KOXY Ha XXMBOTE, pyke, beapax wunm nagoHax pyk, Bce
MecTa C ropasgo 60nee HWU3KOW MNOTHOCTbIO GOMEBLIX PeLenToOpoB HEKOTOPOE BPEMS MO0J/b30BanCh
NnonynapHoOCTLI.23 [MpoBO3rnalleHHoe M CUIbHO peknamupyemoe npeummywiectso ATM ymeHbLuaeT
6onb npu otbope npo6. OfHaKo, 3TO He WMeNo MeCTO B AeNCTBMTENIbHOCTW, W, HACKO/IbKO Ham
n3BecTHo, ATM uMmeeT ropasgo 605ee HU3KME «MOKasaTenn ycnexa», Yem 3abop npo6 Ha KOH4YMKax
nanbLes. OTO TaKXXe CBA3aHO C PMCKOM KPOBOMOATEKOB Ha KOXKe / ofieX[e 13-3a HEMosHOro 3akpbiTus
paHbl U MPOLO/PKUTENLHOITO KPOBOTEYEHWUA M3 3TUX Y4YaCTKOB MpoKanbiBaHWA. [pyrum HefoCcTaTKOM
ABNAETCA TPYAHOCTb B BbINONHEHWW 3TOW npouefypbl Ny6/MYHO, He MPUB/EKAs CAULIKOM MHOMO
BHMMaHUA, BOMPOC KOH(UAeHUMansHoCcTU. Kpome TOro, okaszanocb, 4TO0 pe3ynbTartel CKIK,
BbINO/IHEHHblE C 06pa3uaMn KpoBW, MONYYEHHbIMW C 3TUX MECT, He COOTBETCTBYHT YPOBHAM
KanunnapHoi MK, m3mepeHHbIM B 06pasuax, CoOb6paHHbIX Ha KOH4YMKax nanbueB, Korga yposHu K
ObICTPO U3MeHATCA.24 VIHTepecHo, 4TO 00630p He Obln ony6/MKoBaH, 0606Was MPOBeAEHHbIE
MHOTOYMCNEHHbIE nccneaoBaHus 06 ATM, 1 Tak Ha3biBaeMOM siBeHUn ATM.

BocnpelyaeTcs nonHas wunm yactyHas nepenevarka, MO0 KOMMpPoBaHME HacToswero MpoTtokona 6e3 paspeweruns ®rbY «POHL, nm H.H.
BbnoxuHa» MwuH3gpaBa Poccun
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Tabnmua 1
Vi3mMepeHWsi B MLUMLLMErpax TPeX OCHOBHbIX CUCTEM
pasvepa Ka/MOpOBKW (amMepuKaHCKue, OpuTaHCKue 1

CTaHAapTHbIE)

Kanunép AlK BrNK CrnK

21 0.72390 0.78740 0.81280
22 0.64262 0.71120 0.71120
23 0. 57404 0.63500 0. 60960
24 0.51054 0.58420 0.55880
25 0.45466 0.50800 0.50800
26 0.40386 0.45720 0.45720
27 0.36068 0.40640 0.41656
28 0.32004 0.34290 0.37592
29 0.28702 0.33020 0.34544
30 0.25400 0.30480 0.31496
31 0.22606 0.25400 0.29464
32 0.20320 0.22860 0.27432
33 0.18034 0.20320 0.25400
34 0.16002 0.17780 0.23368
35 0.14224 0.12700 0.21336
36 0.12700 0.10160 0.19304

1IANK,  AMEpPUKaHCKWIA  MPoBOMOYHbIA  kanmbp;  BIK,
BpuTaHcknii NpoBosoYHbIA Kanmbp; CIMK, CTaHAapTHbI
NPOBO/IOYHbIA Kamop

Ewe ogHa nonbiTKa 3a60pa KPOBM C yMeHbLUEHMEM 601K - 3TO YCTPOWCTBA, B KOTOPbIX MCMNOMb3yeTcs
nasep, KOTOpbIA «BbDKUraeT» [AblpKM B KOXE C MOMOWbI0 Ccybaumaumm TKaHW, BbI3BaHHOA
BbICOKOMHTEHCMBHOMN TemnepaTypon.2

«poH3aHMe» KOXM C MOMOLLbIO flasepa CO34aeT pas/iMyuMbliA «B3pbIiB», Heb6O/MbLLIOe 00/1a4K0 AbiMa K
3anax 060X0OkeHHON nnoTu. Kpome TOro, chopMupoBaHHbIe LWANHAPUYECKME MONOCTU He 3aXUBaKOT
XOpOoLWO M3-3a yAaleHUs TKaHW KOoXu. Kpome TOro, cpopmMupoBaHHble LUINHAPUYECKUE BMNafuHbl He
32)KMBAlOT XOPOLWO M3-3a YAaNeHUS TKaHU KOXK. MprumMepammn Takux ycTpoicts asnaoTcs ISOTECH’s
Laser Doctor ® (M30Tey Nlasep JokTop®) (www.abimed.ors,br/associados/kotra. pdf) n Personal Lasette

(MepcoHan NaseTTe ot Cell Robotics International (Cenn Po60oTuKc NHTepHeLleHan), KOTOpbIi
npegnaraeTcs B NHTepHeTe (PucyHok 8, www. medicalproducts. en.ecplaza. net/
catalos.asp?CatalosID=69671L nocewaembiin 11 HoA6ps 2010 roga). OfHakKo 3TWM YCTPOMCTBa
OTHOCUTE/IbHO TPOMO3LKM 1 AOPOrn. Hu ofHa U3 3TuX [ABYX a/ibTEPHATUBHLIX MONbLITOK (ATM, nasep),
no-BMAMMOMY, He BbIfOAHA, W OHWU He TMONYUYUIM  KaKOM-IM60 3HAYUTENIbHOM [0NMN  PbIHKA.
lMpokKanbiBaHMe KOHYMKa Manbla ABAAETCHA TeKywum ctaHgaptom ana CKIK un, BeposATHO, OCTaHeTcs
TaKUM Xe 415 KanuanspHoro otéopa npo6 KpoBswu.

Bocnpewaetca nonHas wam yacTMyHas nepenevarka, M6o0 KonupoBaHMe HacToswero MNpotokona 6e3 paspelleHns OreY «POHL, um H.H.
BnoxuHa» MwuH3gpasa Poccun
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Accu-Chek (KomnaHus Roche) 17(18.5%)
Ascensia (KomnaHusa Bayer) 8 (8.7%)

FreeStyle (KomnaHus Abbott) 16 (17.4%)
OneTouch (KomnaHus LifeScan) 35 (38.0%0)
apyroe 16 (17.4%)

OO6bIYHOe MECTO BbIMOMHEHUSI npokKosa:

nasey, 151 (96.8%0)

pyKa vnu Hora 5 (3.2%)
NHcynmHoTepanus 83 (52.9%)
KoppeKTUpyoLLme 04YKM UM KOHTaKTHbIE JINH3bI 120 (76,9%0)
O6eyxaeHne

B Hawem wccrnefoBaHUM OnucaHbl OLLyLaemMble pasnnymg B 6011 A9 Pa3NUyYHbIX MPOKa/blBaKoLWwmX
YCTPOWCTB W, TakMM 006pa3oM, AeflaeTcs OTHOCUTE/IbHOE 3aKntoyeHve 06 MHAMBUAYanbHOM 601K Mpu
NpoKanbiBaHUM. B MNOBCEAHEBHON >KW3HW MauMeHTbl C caxapHbiM AuabeToM He WCMoJb3yrT
npoKanbiBalLWmne YCTPOWCTBA CaMOCTOATE/IbHO, OHWU WCMOJMb3YKT WX B COYETAHUU C CUCTEMOM
mMoHuTOopuHra K. MoaTomMy Mbl NPOBENN WCMbITaHWE He TONIbKO MPOKa/blBAKLWEro YCTPOWCTBa, HO U
cucteMbl MOHMTOpUHra MK, kKoTopas cocToaT u3 mameputens K u npokanbiBatollero yCcTpoicTsa.
AHanM3 OTK/IOHEHWI He BbISBU/I CTATUCTUYECKN 3HAYMMBbIX BIUAHWUIA COLMANbHO-LEMOTPaPUYECKmX
XapaKTepPUCTUK Ha MpeLnoYvTeHNs NPoKa/blBaKLLEro yCTPOMCTBa Cy6ObeKTOM WUCCef0BaHUA.
1

Accu-Chek Aviva
bonee 6one3HeHHO OauHakoBo MeHee 60M1€3HEHHO

frj

One Touch Ultra2 FreeStyle Freedom Ascensia Contour

Accu-Chek Compact Plus
bonee 6onesHeHHo OpfuHaKoBO MeHee 60M1€3HEHHO

WL

One Touch Ultra2 FreeStyle Freedom Ascensia Contour

PucyHok 1. MapHoe cpaBHeHne cucTem MoHUTOpUHIa MK Accu-Chek ¢ KOHKYpeHTHbIMY YCTPOCTBAMU
B OTHOLLEHMUM 60K OT MPOKanbiBaHMS (AaHHbIE B3ATbl M3 12-AHEBHbIX BOMPOCHUKOB). Hanpumep, Accu-

Bocnpelyaetca nonHas WM YacTMyHas nepenevarka, M6o KonupoBaHMe Hactoswero Mpotokona 6e3 paspeleHns OreY «POHL, um H.H.
bnoxvHa» MuH3gpasa Poccun
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Accu-Chek Softclix
bonee 6onesHeHHo OpanHakoBO MeHee 601e3HEHHO

o/\

One Touch UltraSoft TheraSenseFreeStyle Ascensia Vaculance

Accu-Chek Softclix Plux
bonee 6onesHeHHo OpfuHakoBo MeHee 601e3HEHHO

T

T . 0
n- I
. I--I I—IJ
.. - =

One Touch UhraSoft TheraSenseFreeStyle Ascensia Microlet

Accu-Chek Multiclix
bonee 6one3HeHHO OpfnHaKoBO MeHee 601€3HEHHO

®

One Touch UltraSoft TheraSenseFreeStyle Ascensia Microlet

PucyHok 2. MapHoe cpaBHeHUWe MpokanbiBalolWwmx ycTpoiicTe Accu-Chek ¢ KOHKYPeHTHBIMU YCTPOACTBaMM B OTHOLIEHWU GOMM OT NpoKanbiBaHWA (AaHHble B3ATbl U3 12-AHEBHbIX
BONpocHuWkoB). Hanpumep, Accu-Chek Softclix 6bin1 oueHeH 13,5% cy6bekTOB Kak «Haubonee 601e3HEHHbIN», N0 cpaBHeHUO ¢ 25,0% KakK «0fMHAKOBO G0NE3HEHHbI» 1 61,5%
«MeHee 60n1e3HeHHbI», Yem OneTouch UltraSoft.

BaXHOCTb TLaTeNIbHOr0 KOHTPONS FMKEMUKW N8 NpefoTBpaLleHns OCMOXHEHWUW npu anabete 6bina
npueefeHa B HeCKONbKUX wuccnefoBaHuax (MccnegoeaHns no 6opbbe € caxapHbiM AunabeToM W
0CNoXKHeHAMM 1 MepcneKTBHOIO UccnefoBaHmMs caxapHoro agnabeta B CoeguHeHHoOM Koponescse.) C
TOYKM 3pEHUs NauMeHTOB C caxapHbiM AnabeToM, OAHWM K3 MPEensTCTBUI  ANA  BbINOJHEHUSA
noctosHHoro SMBG fdBnsetca 60/1b OT NpoKanbiBaHUA. [pyrumMu cnoBamu, yMeHblleHue 6onm ot
npokanbiBaHWa  OyAeT  CrnocobCTBOBaTb  YNYYLIEHUO  COOMOAEHWA  MauveHTOM  afleKBaTHOro
FIMKEMUYECKOTO KOHTPOAS M YNYYLIUT Ka4yeCTBO XXM3HU NauueHTOB ¢ AuvabeToM. Lpyrumu cnosamu,
ONA HambONbLUEro CHUXXEHWUs MNCUXoNormyeckoro 6Gapbepa [A18  BbINOMHEHUS ycnoBuit SMBG,
MeAnepcoHan AOMKeH HasHayaTb MauyueHTam C  AnabeToM  «MpakTuyeckn 6e360/1e3HEHHbIex»
npoKanbiBakLne yCTPONCTBa.

Bocnpewaetca nonHas vam YacTMyHasa nepenevatka, M60 KonMpoBaHMe HacToswero MpoTtokona 6e3 paspeweruns ®rbY «POHLL nm H.H.
BnoxuHa» MuH3apasa Poccun
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McnbiTaHne 6bin10 npakTnyeckn 6e3 6onn  Het [a

il §

U

Accu-Chek Accu-Chek One Touch FreeStyle Ascensia
Aviva Compact Hlus Ultra! Freedom Contour

McnbiTaHue 6bin0 npakTuyeckn 6es3 6onm  Het fa

iom 1

| T \ mat]

" | B B

Accu-Chek Accu-Chek Accu-Chek One Touch TheraSense Ascensia

Softelix Softelix Plus  Multielix UltraSoft FreeStyle Microlet/
Vaculance

“po >

PucyHok 3. lNokasatenb 6onv ang cuctem MoHUTOpuHra MK (BepxHAs nmaHenb) W MPOoKasblBaKLWmMX
YCTPOWCTB (HWXHAA nNaHenb) (f4aHHble MofyyYeHbl W3  12-AHEBHOrO BOMPOCHUKA W  BbIXOAHOIO
BOMPOCHWKa). Hanpumep, no pe3ynbTaTam WUCMbiTaHUs ycTpoiicTBO Accu-Chek Aviva 6bi10 OLeHeHO
KaK «npakTuyeckn 6e3bonesHeHHoe» y 61,5% nauMeHTOB M «Kak Takoe, YTO BbI3biBasio 60/b» Y 38,5%
NCMbITYEMbIX.

PucyHok 4. TunnyHas (opma naHueTa ¢ OCTPbIM KOHLIOM, TPEMS MOBEPXHOCTAMU U ABYMS PEXYLLMMU
yrnamu.

BocnpelyaeTcs nonHas wam yacTMyHas nepenevarka, MM60 KonmpoBaHWe HacToswero MNpotokona 6e3 paspelweHns OIEY «POHL, um H.H.
bnoxuHa» MuH3gpasa Poccun
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Regular Article

Accuracy and clinical usefulness of the CoaguChek S and XS Point of Care devices
when starting warfarin in a hospital outreach setting

Magdalena Sobieraj-Teague *, Dolly Daniel, Barbara Farrelly, Douglas Coghlan, Alexander Callus

Flinders Medical Centre. Department of Haematology. Bedford Park. South Australia 5042

ARTICLE INFO ABSTRACT
objective: 10 assess clinical usefulness of CoaguChek S and XS monitors to measure International Normelised
Ratio (INR) when starting warfarin in community patients.

methods: INR in consecutive patients starting warfarin plus enoxaparin was measured in the laboratory and
on capillary blood at home using CoaguChek S or XS point of care (POC) devices. INR was measured daily
until >2.0 for 2 consecutive readings. Linear regression and Bland Altman plots were derived to compare PCC
with laboratory INR. Percentages of POC measurements within 0.5 and 0.8 units of laboratory INR <2,0. 2.0-
35 and >3,5 were calculated. Clinical utility was assessed using previously reported criteria.

results: 200 CoaguChek S and 337 CoaguChek XS results were obtained from 57 and 98 patients respectively
and paired with laboratory values. Correlation was acceptable between CoaguChek S and laboratory INRs
(™= 0.7732), and excellent between CoaguChek XS and laboratory INRs (= 0.9514). Bland-Altman plots
showed an increasing difference between laboratory INR above 3.0 for CoaguChek S INRs but no systematic
bias with increasing CoaguChek XS INRs. 83.5% of CoaguChek S and 93.5% of CoaguChek XS INRs were within
0.5 units of laboratory INR. 90% of CoaguChek S and 99.4% of the CoaguChek XS INRs were within 0.8 units of
laboratory INR. Clinical agreement occurred in 8% and 99.7% of cases by expanded criteria and 8% and
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99,4% of cases by narrow criteria when using CoaguChek S and CoaguChek XS respectively.
conclusions: The CoaguChek XS is suitable for outpatient INR monitoring when starting warfarin.

Introduction

Accurate measurement of the International Normalised ratio (INR)
is essential for the effective and safe use of warfarin and other vitamin
antagonists, because results of treatment are optimised within a
“narrow therapeutic window of 2.0-3.0 (11 Test results must be easily
and quickly accessible, especially when starting warfarin, because
dose requirement varies widely between patients and may fluctuate
due to comorbidity or interactions with other drugs. Treatment is
often started together with a heparin, and the daily warfarin dose is
adjusted using agreed protocols where the INR is monitored daily
until target levels are reached [2].

There is increasing use of hospital outreach services to begin
warfarin therapy for venous thrombosis or atrial fibrillation. The
‘Hospital at Home’ (H@H) program of the Southern Adelaide Health
Service is a typical example, where skilled registered nurses attend
suitable patients in their home or workplace.

POC devices for measuring the INR offer great advantages in this
clinical setting. Their accuracy and clinical usefulness during chronic
warfarin maintenance therapy is well documented for INR values of
up to 3 [3-6], but no studies have specifically evaluated these devices

Corresponding author. Tel.: -1-61 0 8 82045453: fax: -1-61 0 8 82044466.
E-mail address: teagiiemairnivmail.cis.mcmaster.ca (M. Sobieraj-Teague).
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during dose initiation, when concomitant heparin therapy and the
daily changes in relative concentrations of vitamin Kdependent clot-
ting fartors may influence performance characteristics.

We now report on the accuracy and clinical usefulness of two
different POC devices, the CoaguChek S and CoaguChek XS, evaluated
consecutively, when starting warfarin therapy in a HaH setting to-
gether with a low molecular weight heparin (LMWH) after venous
thromboembolism or recent valve replacement, or for atrial fibrilla-
tion, where INR testing was done in the home by trained nursing staff.

Methods
Subjects

All patients over 18 years of age, referred to the H@H service during
the study period for the establishment of new warfarin treatment who
were receiving concomitant enoxaparin were included in the trial.
Patients were excluded if they were commencing warfarin without
concurrent enoxaparin (some AF patients). We also excluded patients
who were on established warfarin treatment and were referred
because of subtherapeutic INR levels, and patients in whom warfarin
treatment had been interrupted for surgery or other procedure.
Patients not suitable for home care by H@H were not included in the

study.
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Fig. 2. CoaguChek S: Bland-Altman plot of INK obtained with the POC device and in the laboratory.

were calculated for laboratory INR values of< 2,2-3.5 and >3.5 INR units
(which correspond to boundaries likely to trigger a dosing change).

The clinical usefulness of POC INR results was assessed using the
criteria for ‘expanded’ and ‘narrow’ clinical agreement as described by
Douketis et al. [6]. Results satisfied criteria for ‘expanded’ agreement if
both the POC and laboratory INR results were within, above or below
the target range of 2-3 or if one result was within the target range and
differed from the other by <0.5 INR units. They were considered to be
in ‘narrow’ agreement if both readings were between 2-3, or below
the target range and within 0.4 units of each other, or above the target
range and within 0.8 INR units of each other, or if one reading was
within the target range and the other within 0,5 INR units.

Ethics Approval

The study protocol was approved by the Flinders Medical Centre
Ethics Committee.

Results
CoaguChekS

200 paired CoaguChek S and laboratory INR results were collected
from 57 patients (26 females and 31 males). The average age was
68 years (range 18-92 years). Indications for anticoagulation are given
in Table 1 The mean first day INR reading was 17 (SD 0,73).

The mean POC INR was 2.42 (SD 0.68) and mean laboratoiy INR
was 2.20 (SD 1.05). Linear regression analysis found agood correlation
between the two measures (r= 0.7732) (Fig. 1). The Bland-Altman
plot showed evidence of an increasing magnitude of difference
between POC and laboratoiy INR for INR values >3.0 (Fig. 2).

Overall, 835% of POC INR readings were within 0.5 of the
corresponding laboratory INR value and 90.0% were within 0.8 of
the laboratory result (Table 2). Clinical agreement was shown by 89.0%

Table 2

Agreement of CoaguChek S with laboratory iNR at increasing levels of laboratory INR.
Laboratory INR

POC differing from laboratory POC differing from laboratory

(Number of INR by <0.5 iNR units Number INR by <0.8 INR units Number
readings) (™) of readings (%) of readings

<2 (n= 69) 64 (92.8) 68 (98.6)

2-3.5(n=121) 101 (83.5) 108 (89.3)

>3.5 (n = 10) 2 (20.0) 4 (40.0)

Total (n= 200) 167 (83.5) 180 (90.0)

& 000 LHPMH (&7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU

of readings when assessed using ‘expanded’ criteria and 82.0% using
‘narrow’ criteria (6) (Table 4).

CoaguChek XS

337 paired CoaguChek XS and laboratory INR results were obtained
from 98 patients (44 females and 54 males). The average age was
66 years (range 20-92 years). Indications for anticoagulation are given
in Table 1 The mean first day INR reading was 15 (SD 0,44).

The mean POC INR was 241 (SD 0.99) and mean laboratory INR
was 2.50 (SD 0.99). Linear regression analysis found an excellent
correlation between the two measures (r= 0.9514) (Fig. 3), The
Bland-Altman plot showed no systematic bias of the POC result as
average INR increased (Fig. 4). Overall, 93.5% of POC INR readings were
within 0.5 of the corresponding laboratory INR value and 99.4% were
within 0.8 of the laboratory result (Table 3). Clinical agreement was
shown by 99.7% of readings when assessed using 'expanded’ criteria
and 99.4% using 'narrow’ criteria (6) (Table 4).

Discussion

Patient support programs such as H@H can achieve safe and effective
transfer of anticoagulant management from hospitals to the community
and avoid or shorten the length of hospital stay. This significantly redu-
ces the costs of health care and helps to protect patients’ convenience
[3,12-14].

POC INR devices have the potential to Improve the effectiveness and
efficiency of community based warfarin initiation programs. POC INR
results are available within a few minutes, allowing immediate face toface
dose adjustment and reducing the likelihood of errors arising from sample
deterioration during transport, communication delays, and misunder-
standings, Despite numerous studies supporting the use of POC INR
measurement in patients on chronic maintenance warfarin therapy in the
professional [3,5,6,8] and home setting [4,15] until now, the utility of POC
devices during warfarin initiation has not been validated.

During warfarin initiation, the drug is commonly used together
with a heparin until the INR is stable and >2.0, which usually occurs
after 5 to 7 days of heparin therapy. There is a paucity of data relating
to the performance of POC devices in patients receiving warfarin and
heparin. Assessing an earlier model, the CoaguChek POC device.
Philips et al observed that the divergence between POC and laboratory
INR was significantly greater for patients receiving warfarin and
LMWH than in patients on warfarin only [16]. In contrast Reiss et &
reported that concomitant LMWFI did not affect the performance of
the CoaguChek POC monitor, but excluded data during the first 3 days
of warfarin initiation [17], The manufacturer asserts that newer
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Conclusion

The CoaguChek XS POC device is suitable for H@H INR monitoring
during warfarin initiation in patients receiving therapeutic dose
enoxaparin, CoaguChek S POC device is less suited to INR monitoring
in patients commencing warfarin.

Conflict of interest
No conflict of interest is declared.
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MHPOPMALINA O CTATBE KpaTkuii 0630p

WcTopust cTaTbu: Lienb: OUEHUTb KIMHMYECKYHO MPUIOAHOCTL MOHMTOPOoB CoaguChek S 1 XS f1a mamepeHnst MexayHapoaHoro

MonyueHo 17 Anpens 2008 HopMa/M3oBaHHOro oTHoLLeHMS (INR) npm 3anycke BapdiapyHa B COOOLLIECTBE MaLyIEHTOB.

MorydeHo B u3MeHeHHOM pefakumm 25 ABrycta MeToas: INR Y MocriefoBaTesbHbIX MaLMEHTOB, HaUMHABLLMX BapdiapyH T/IHOC SHOKCANapuH, V3MEpsA B

2008 1abopaTopu N B KarWISIPHOA KPOBM B IOMALLIHMX YC/IOBUSIX C ucnofb3oBaHeM CoaguChek S wm XS

MpuHstTo 20 OKT$I6pPA 2008 YCTPOVCTB Mo MecTy fiedeHust (POC), INR vi3vepsiin exxeaHeBHO A0 > 2.0 anst 2 NocnefoBaTebHbIX YTEHMIA,

JoctynHo oHnaliH 29 Hosbps 2008 [ns cpaBHeHnss POC ¢ nabopatopHbiM INR GbU MosyYeHbl SIHeHast perpeccus 1 rpadmiki BraHga-
AnbTMaHa. BbMMCisUmMcb NpougHTHble 3HadeHnss POC msviepeHwii B npegenax 0.5 n 0.8 eguHuy oT

Kmiouesble cnosa: nadopatopHbIX INR <2,0, 2.0 - 35 1 >3.5. KIMHUUECKYHO MOME3HOCTb OLIEHVBA/I C CMOb30BaHVeM paHee

N/HunLKIMpoBaHVe BapthapyHa
COOBLLEHHbIX IEB. .
A'Mﬁmaw OTHOLLEHME PesynbTaThl: KZp(‘J/IoTegoaguChek Sun337 Coagu&hek X& pe3ynbTaToB GbU MOMTyYeHbI OT ETnte MaLYeHToB,

CoaguChek S COOTBETCTBEHHO, M B Mape C /abopaTopHbIMM 3HaYeHusMK.  Koppensaums u6b|na npremiemMoli  Mexy
CoaguChek XS CoaguChek S 1 nadopatopHbiMi INR (7 = 0.7732), a Takke npeBocxogHon Mexay CoaguChek XS n

nadopatopHbiMM INR (7 = 0.9514). Mpagwikn BraHfa-AnbTviaHa NMoKasaiv BO3PacTaroLLyO PasHULY Mexay
nadopatopHbiM INR BbiLLe 3.0 g1 INR CoaguChek S, HO ¢ He CCTEMATUYECKM YKIIOHOM C YBE/IYEHVEM
INR CoaguChek XS. 83 5 % CoaguChek S 1 93.5 % INR CoaguChek XS Haxognmcb B npegenax 0,5 eanHnL,
ot nabopatopHoro INR. 90 % CoaguChek S 1 99.4 % INR CoaguChek XS Haxognvck B npeaenax 0.8 eauHuLy
oT nabopatopHoro INR. KnmHMdeckasi corniacoBaHHOCTb Habnoganiocb B 89 9% m 99.7 % ciydasx Mo
pacLLpeHHbIM Kputepusiv 1 82 % 11 99.4 %0 criyuasix Mo Y3KUM KpuUTepusiv Mpu vcnons3oBaHum CoaguChek S
1 CoaguChek XS, COOTBETCTBEHHO.
Boisogbl: CoaguChek XS nogxoguT anst ambynatopHoro MoHuTopuHra INR npy 3anycke BapdapyHa.

© 2008 Ony6nmkoBaHo "*anceBbep VHK,' (Elsevier Inc.).

BeeneHve

[na adpekTvBHOrO 1 6e30MacHoOro MpUMEHeHNs BapdapHa 1 APYrMX aHTaroH1CToB BUTaMuHa K Heo6xoaMmo TOUHOE M3MepeHve MexyHapogHoro
HOPMa/M30BaHHOIO0 OTHOLLEHMS (INR), MOCKOMbKY pesynbTathbl SiedeH st OMTUMM3VPOBaHbI B Y3KOM TepareBTU4eCkoM okHe 2,0 - 3.0 [1]. PesynbTarb! UcrbmaHmin
[0/DKHb! ObITb JIErKO U BbICTPO JOCTYMHbI, OCOGEHHO MpW 3arycke BaphapuHa, TaK KaK MOTPebHOCTb B 1036 BapbWPYETCA B LLUMPOKVX Mpefenax Mexxay
raLyeHTaMy U MOXET KOrebaTbes 13-3a KOMOPOMOHOCTY WM B3aUMOAEVCTBIIS C APYTVMM JIEKAPCTBEHHBIMM CPeacTBaMU. J1eUeHVe YacTo HauvHaeTCA BMECTE C
rerapuHoM, W eXeHeBHas [03a BaphapyHa KOPPEKTUPYETCS C MCMO/b30BaHVEM COrlacoBaHHbIX MPOTOKOOB, rAe INR eXeaHeBHO KOHTPO/MpYeTcs A0
[IOCTVDKEHUS LIEMEBbIX YPOBHEN [2].

PacuyipsieTest 1Cnonb3oBaHve CAYX6 ayTpuy-TepanimM B 60/bHULEX A1 Hauana Tepanin BapiapyHOM NP BEHO3HbIX TPOMO03ax Wi (mbpuiisupm
npeacepauii. Mporpamvia «BonbHMLA goma» (H@H) Criykobl 3apaBooxpaHeHmst KOxHoin Aagenanapl (Southern Adelaide Health Service) siensietcst TUnuHbIM
NPUMEPOM, KOTAa KBa/IMMLMPOBaHHbE MEAVILIMHCKYIE CECTPbI MOCELLAIOT MOAXOAALLYX MALWVIEHTOB Ha IOMY W Ha paboyeM MECTe.

Ycrpoiictea POC ana viamepernst INR npeg/iarator 60/1bLuvie MPeVMYLLIECTBA B 9TON KMHAYECKOW MPaKTUKe. VX TOUHOCTb M KMHUYECKas Mosb3a npy
XOOHWYECKOI MOAEPKMBAOLLIEN Tepaniv BapdiapHOM XOPOLLIO onicaHbl Anist 3HaueHW INR go 3 [3-6], HO HM B OIHOM U3 MCCMefoBaHWiA He Bblia NpoBeaeHa

);WarbHasA OLEHKa 3TVX YCTPOCTB BO BpeMsl Hauasia [03bl, MNPy OJHOBPEMEHHON Tepanuv rerapuHOM, W eXefHeBHble M3MEHEHWSI OTHOCUTESbHbIX
((uempau,w?l (paKTOpOB CBEPTLIBAHYISI KPOBM, 3aBUCALLMX OT BUTaMVHA K, MOTyT B/MSTTL Ha XapaKTePUCTUKMA S0XheKTUBHOCTM.

Terepb Mbl COOOLLIGEM O TOYMHOCTM W K/VHWYECKOM MOMb3e [BYyX pasmuHbiXx POC yctpoiictB, CoaguChek S m CoaguChek XS, oLgHMBaeMbIX
Moc/iefoBaTe/bHO, MY 3arycke Tepanuy BapdiapHoM B ycrioBusix H@H, BMECTe C HM3KOMO/EKY/ISIPHBIM renapyHom (HMID), rocrie BeHO3HOM TpoM6oamobomm
WM HeaBHeM MPOTE3VPOBaHWM KraraHa Win qwbpwiisumy npeacepavid, rae TectwposaHve INR MpoBOAWIOCH B AOMALLHMX YCOBUSX 00yYeHHbIM
MELCECTPMHCKMM MEPCOHAIOM.

MeTogbl

NcnbiTyemble

B vccrnenosaHve 6bLLM BKIKOHEHbI BCE MaLVieHTbI CTapLue 18 rieT, obpatusLLmecs K cnyxe H@H B TedeHWe neproga UCCeaoBaHns, 41 BBELEHWS HOBOMO
JleveHVst BaphapuHOM, KOTOpbe MOTyda/ii COMyTCTBYHOLLWMIA SHOKCaMapyH. [MauyieHTbl b MCKIKOYEHbl, €C/IM OHWM HaYa/M MpUMEHsTTL BapdapuH 663
OfIHOBPEMEHHOTO MPUMEHEHVSI 3HOKCanapyHa (HeKoTopble naLvieHTbl ¢ AF), Mbl Takoke UCKIIOHWIN MALMEHTOB, KOTOpble HaxOMMCh Ha YCTAHOB/IEHHOM
JleveH i BapdiapHOM, M BbUM HasHaueHb! K3-3a Cy6TepaneBTMYecKoro ypoeHA INR, 1 MauMeHTOB, Y KOTOPbIX JfieYeHVie BapdapuHOM MpepbIBa/ioch /1A
XUPYPrMYeCKOro BMELLIATESbCTBA WK APYToli Mpouesypbl. [MaLveHTbl, He NoaxoasLuye 419 yxoaa Ha jomy no H@H, He 6b1i1 BKKOHeHbI B UCCTIEL0BaHME.

* OTBeTCTBeHHb I aBTop. Ten.: <61 0 8 82045453; dhakc: {-61 0 8 82044466.
Appec e-mail: teaguem@univmail.cis.mcmaster.ca (M. Cobuapeid-Tur).

0049-3848/$ - cm. TUTYN 1 cofepkaHre © 2008 OrybnvkoBaHo Elsevier Ltd. doi:10,1016/X ft.roffl.res-. 2
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(Sandhofer Strasse 116,68305 Mannheim)] "naBa nogpazzeneHys avabeta 3a npegenamy CLLA

«Pow, Avabete Kea Mm6X» (Roche Diabetes Care GmbH)
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KU MaLyieHTOB.
CoaguChek S CoaguChek XS
cnegyemble (MapHbke pesy/bTarbl TecToB) 57 (200) 98 (337)
QCpenHvii BO3pacT, B roaax (avanasoH) 68(18-92) 66 (20-92)
HEHLLYHEYMy>XXVHBI 26/31 44/54
[Heit B HAQH (MeoviaHa/fvianasoH) 3(1-8) 4(1-19)
DUbpPUIALMN Npeaeepavin 31 35
JlerouHas ambonms 7 19
Tpomb0o3 ry6oKuX BeH 13 26
/cKyeeTBEHHb I KrariaH 2 12
Mpouee 4 6

MauwieHTOB HanpaBw B H@H 13 OTAeNeHNst HEOT/IOKHON MOMOLLY /11 Hakania aHTMKOAry/siLvOHHOrO fieYeH st B amby/iaToOpHbIX YerloBUSIX WM B
CTaLVOHapHbIX OT/ENEHMSIX MPW BbIMMCKE MOe/le Hadasia MprieMa BapdiapyHa B 60MbHULE. MoKasaHUst K JIEHEHMIO BKIOYa/I BEHO3HYHO TPOMGO3MOO/MIO
(TPOM603 F/y6OKMX BEH 11 3MOOSINIO SIEFOYHON apTepum), MOPUIALMIO NPeACcepaniA 1 HeAABHIOHD OMepaLyiko MO MPOTE3VPOBaHIO KraraHoB cepaLia.

MopTaTuBHble yCTpoOCTBA

CoaguChekS («Pow AuarHoctmke MvieX» (Roche Diagnostics GmbH), MaHreiiM, MepmaHysi) MCMO/b3YeT 3/eKTPOMAarHUTHOE Mosie /1 M3MEpPeHNst
npoTpomMorHoBoro Bpemern (PT). Kaxayto Leyt0 KpoBb HAHOCAT Ha MO/OCY PeareHTOB, COAepXalllyl0 TPOMOOMUIacTVH FOfIOBHOrO MO3ra Kporvika, Co
3HaYeHvieM IS (MeXxayHapoaHbIiA MHAEKC YyBCTBUTENBHOCTY) NpubvsuTenbHO 2.0. MepemeHHoe MarHUTHOE Mosie 3aCTaB/ISeT BK/HOHEHHbIE YaCTULbI XKeresa
KO/e6aThesl, Y KOHEYHas ToUKa [OCTUMaeTes, Korfa 06pasoBaHu/e erycTka 00e3aByKVBaET YacTyLbl. YCTPOCTBO NpoBepeHo A4iA ananasoHa INR ot 0.6 go 8.0
[7], Ho MoxeT niepeoLieHmBaTL INR npu 3HadeHusix > 3 [8]. CoaguChek S uyBCTBUTENEH K renapuHy in Vitro, 1 yCTPOICTBO He PEKOMEHAYETES [/IS-MOHUTOPMHIa
INR y nawyeHToB, Mo/TyqatoLLyIX Tepanuio renapyHoMm [7].

HepaeHo BbinyLeHHbIA CoaguChek XS (Roche Diagnostics, MaHreiim, MepMaHiisi) OT/MHaeTcs 0T CBOEro MpeALeCTBEHHMKA Kak MeToAoM M3mepeHust INR,
TaK W UCTIOMb3yeMbIM  peareHToM  TPOMBOM/IaCTVHA.  YCTPOWCTBO  MCMOML3YET  AfIEKTPOXUMMYECKWA  METOA W YeNIoBEYeCKU  PEKOMOMHaHTHBIA
TPOMOOM/IaCTVHOBb I peareHT co 3HaueHvem ISI, 6rmskum K 1.0, ana vevepeHnst INR. TpoMOom/iaeTUH aKTUBMPYET Koarynisiuyiio B 06pasLie KpoBw, MprBogs K
00pasoBaHMIO TPOMOVHA, KOTOPbIA PacLLEr/IfeT MerTuaHbIA eybeTpaT [/ FeHepupoBaHMS MEKTPUYECKOro curHana. [MpousBoguTesb  3asIB/SeT, UTO

aguChek XS HeuyBCTBUTENEH K HE(hPaKLWIOHMPOBaHHOMY rerapuHy 1 HMI™ in vitro Ha TepaneBTUHeCKMX YpoBHSIX [9]. 3T0 He 6bU10 OLEHEHO HE3aBUCUMO B
( VHUYECKUX VICCIIE[0BAHMSIX.

POC ycTpoiicTBa 3KCrUyaTUpOBa/IMCh LLECTHaALATLIO MefcecTpamK, 3aHATbIMM B nporpamvve H(gH. Bee MeacecTpbl ObUi NpesaHHbIMK, OrbTHLIMA
eoTpyaHVKaMm H@H, KoTopbe MpOLLYM MOAroTOBKY MO MCronb30BaHio POC YCTPOACTB M ObUIN OLEHeHbl KAK KOMMETEHTHbE B WCMOMb30BaHMM 3TUX
ycTporicTB. [1Ba CoaguChek S 1 YeTbipe aHanmsatopa CoaguChek XS vcrionb3oBasiveb B TeUeHWe Mepriofa UCCIIEfOBaHMA B JOMaX WM Ha paboumx MecTax
NaLyieHToB A1 noslydeHyst nokasaHuid INR Ha o6pasuax KanwvispHoid Kpoeu (YKon Manblig). MeacecTpa Takke cobvpana 06pasiibl BEHO3HOM KPoBW i
m3vepeHns INR B nabopatoput MeavUMHCKOro LeHTpa vHEEPC, Kak onmcaHo Hke. [daHHble cobvpaniMcb MepCrieKTMBHO B TedeHue [BYX OTAE/bHbIX
nepvofoB BpeveHn. OueHka CoaguChek S npoBognnack B Nepurog ¢ stHeaps no aBryct 2005 roga, 1 CoaguChek XS B neprog, ¢ sHeapsa 2006 roga no ceHTsiopb
2006 roga.

M3mepeHune INR 1 KoppeKTUPOBKa 403bl BapdapuHa

C saHBapA 2005 no aBryct 2005 u ¢ siHBapst 2006 no manb 2006 y Beex UcTbMyeMbIX 6bUn NapHbEe 3MepeHnst X INR ¢ rcnonb3oBaHveM POC ycTporicTea
B /1abopaTopun, 1 KOPPEKTUPOBKA A03bl BapdaprHa npovsBogwiaeb Ha ocHoBe nadopatopHoro INR. C aBrycta no ceHTs6pb 2006 r. INR BbIOMHs/ICA C
1Cronb30BaHMeM Torbko aHanmsaropa CoaguChek XS v go3a BapdhaprHa KOppeKTUpoBasiach Ha OCHOBaHWM pesy/ibTatoB onpeseneHnss POC, ecnm TobKo
nokazate/ib POC INR He 6bin >3.0, B 3TOM C/lydae 4151 /1abOpaToOpHOro M3vepeHUst Obin eobpaH 06pasel, BEHO3HOM KPOBY, M A03a BapdapuHa Oblia
CKoppeKTUpoBaHa Ha 6ase nabopatopun INR. Bee mapbi INR 6bU BKKOHEHbI B aHAMMS.

B TeueHve nepvoga vccneposaHus, INR exegHeBHO v3vepsyiicb MeacecTpamy H@H. INR vi3vepsim Mo Lie/IbHOM KPOBY, MOSTyHeHHOM Mpu yKomax
nanbLeB, ucronb3yst CoaguChek S 1 CoaguChek XS B COOTBETCTBUM C pPeKOMeHAaLMSIMA MpousBoavTens. Bee nabopaTopHble MamepeHnst INR mpoBogwnck Ha
006eHEHHO TpoMOOLMTaMM TVia3Me C  UCTofb3oBaHeM “"anCman dytypa Mnac” (ACL Futura Plus) (“'KOHTponbHo-v3vepuTenibHast  iaboparopust'
(Instrurrentation Laboratory), Vranms) n “dpombopen ™ (Thromborel S) (“Oein BepuHr'' (Dade Behring), epmvaHus). 4.5 M BEHO3HOM KpoBW /151
J1abopaTopHbIX  MCeNeaoBaHWiA cobupasiM B BaKyyMVpOBaHHbE MPOGUPKA C PesvHOBbIMM MpobKamy, cofepxawme 0.5 mn 3.2 % uutpata Harpus, 1
TPAHCMOPTUPOBa/IN B M30/IMPOBaHHbLIX KOHTeHepax (0T 18 °C go 24 °C) B fiabopatopuio MeanUMHCKOro LeHTpa PrvHAEpC, Fae X aHa/viBMpoBa/iv B TedeHre
5 YacoB 0T c6opa KpoBW.

KoppeKTvpoBKa A03b1 BapdiapyHa npoussBoawiack reMarosiorom (DD wii MS) ¢ MOMOLLbHO paHee MOATBEPXKAEHHOMO BO3PacTHOMO a/iropuTMa, KOTopbii

@ 3-B3/1 KaXIy0 BEYEPHIOO 403y ¢ nocnieaytolym pesynistatom INR yrpom [10]. Lienb INR 6bi1a 2-3 A5t BCex mecrigyeMbiX. SHOKCanapyH HasHauarncs B
TeparneBTUYecKoiA ao3e (1 MI/Kr aBa pasa B AeHb Wi 1.5 MI/Kr exefHeBHO) 1 mpekpaLLancs, korga INR 6bin >2.0 B TeyeHWe >2 M0CreaoBaTe/ibHbIX JHEN.
MaLyieHTb1 BbM BbIMVCAHLI M3 H@H MOCME TOr0, KaK OHW MPeKPaTWIA MpreM 3HOKcanaprHa, a VX A03a BapdapuHa 0CTaBaiach TepareBTUYECKOl B TeyeHue
[BYX rocriefoBare/bHbIX AHeR. My BbINVCKe MaLyeHTOB HarpaB/ sy Ha NMOCTOSHHBIA MEAVLIMHCKI MOHUTOPUHT X INR 1 f03vipoBaHue BapdaprHa.

CTaTuUCTUYECKMIi aHanu3

Microsoft Excel 6b11 1cnonb3oBaH A5t 3anmck criapeHHbIX pesyribtartoB INR, noctpoeHmnst rpadimka POC INR npotvie nabopatopHbix INR g5 nvHeliHoro
PerpeccuMoHHOr0 aHarmsa 1 nosyyeHus rpadwika BriaHaa-AnbTvaHa [11]. MpoweHTbl napHbX v3MepeHyid INR, B 0.5 egmHuy, INR gpyr oT gpyra v B npefenax
0.8 equHny, INR gpyr OT fpyra, pacCuATbIBa/MCL st flabopatopHbIX 3HadeHWid INR <2.2-3.5 1 >3.5 eguHuy, INR (KOTOpble COOTBETCTBYHOT MPaHULAM,
KOTOpble MOTYT BbBBATb M3MEHEHVIE J03VIPOBKM).

»
-
»

. 1 2 P 4 s
JlabopatopHoe INR

Puvic. 1 CoaguChek S: JInHeliHb I perpeccyoHHbIA aHarm3 pesy/ibTartoB MapHbX INR, nosy4eHHbIX ¢ rernonb3oBaHeM POC ycTpoiicTsa v B niabopaTtopun.
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Puic. 2. CoaguChek S: Mpadwk BnaHga-AnbTvaHa gns INR, noslydeHHbIX ¢ 1ernonb3osaHem POC ycTpoiicTsa 1 B flabopaTtopuin.

KnvHnyeckast nonb3a pesyribtatos POC INR oLeHMBaaCh C MUCMO/b30BaHMEM KPUTEPMEB «PACLLMPEHHOM 1 «y3KOM» KIMHUYECKOI COrMTacoBaHHOCTY, KaK
onvcaHo Ayketuc (Douketis) 1 ap. [6]. Pe3ynbTaTbl YAOBNETBORSUIN KOUTEPMSIM «PacLLMPeHHO» COrnacoBaHHOCTW, ecriv 1 POC pesynbTarbl, M fiabopaTtopHbie
INR pesyrbTarbl HAX0AWICb B Npefenax, Bbille WM HYDKE LIEMeBOro avanasoHa OT 2 [0 3 WM 0auH pesynbTar Obil B Npefenax LeneBoro guanasoHa v
oTmdarncs oT apyrx < 0.5 INR eavHuL, CUMTanioch, UTO OHW UMES «y3KYHO» COM/IaCcOBaHHOCTb, €C/M 06a MokasaHys 6buiv Mexay 2-3, WM HDKE LIENeBoro
[vmanasoHa v B npegenax 0.4 eavHuUL, Apyr OT Apyra, WM BblLLE LIeNIeBOro AvanasoHa 1 B npefenax 0.8 INR eanHvL, Apyr OT Apyra, WK ec/ivi OfHO 3HaueHue
Haxoawioch B Npeaenax LieneBoro avarasoHa, aapyroe - B npegenax 0.5 INR egyHuLL

3Tunyeckoe ogobperne
[MpoToKON MccneaoBaHMs G 0A0OPEH STNHECKM KOMUTETOM MeAMLIMHCKOTO LieHTpa drivHaepc.

esynbTatbl
CoaguChekS

200 rap CoaguChek S v nabopaTopHbIX pe3ynbTatoB INR Obu cobpaHbl 0T 57 naupeHToB (26 »eHLWH 1 31 MyxurHbl). CpeaHuiA Bo3pacT 6bi 68 et
(manasoH ot 18 a0 92 f1eT). MokazaHWs Anst aHTVIKoarynsUymn npreeaeHbl B Tabmmue 1 CpeaHee 3HadeHve INR nieporo aHst 6bu1o 1.7 (SD 0.73).

CpepgHee 3HaueHre PGHO INR 6bu10 2.42 (SD 0.68), a cpegHee nabopatopHoe INR 6bu10 2.20 (SD 1.05). JIvHelHbIA perpeccyoHHbIA aHarms 06Hapy KA
XOPOLLYHO KOppesisaLpo Mexxay AByMst nokasatensmm (r=0.7732) (Puc. 1). Ha rpadwike BraHga-AnbTvaHa 6buio NMokasaHo yBenndeHe pasHuiUbl Mexkay INR
POC 1 nabopatopHbIM a5t 3HadeHuid INR >3.0 (Puc. 2).

B uenom, 83.5 % nokazaHuii POC INR Haxogumck B npegeriax 0.5 0T cOOTBETCTBYHOLLIErO flabopatopHoro rokasarens INR, a 90.0 % 6b1wm B npegenax 0.8
OT flabopatopHoro pesyrbtara (Tabnmmua 2). KnvHWYecKas cornacoBaHHOCTb Gbuia rokasaHa 89.0% [aHHbIX MpW OLEHKE C MCMO/b30BaHVEM *'pacLLUpeHHbIX'
KpuTepueB, 1 82.0 Y6npu 1crnonb3oBaHMN “y3KX" Kputepres (6) (Tabnmua 4).

Tabnuvua 2
JlabopaTtopHble INRPOC ot/muatoLgecss oT  nabopatopHoro POC oT/myaroLLeecs oT fiabopartopHoro INR Ha
(Konm4ecTBO 3HaueHuiA) INR Ha < 0.5 INR eguHuL, < 0.8 INR egyHML
KonnyecTso (%) 3HaYeHi Konmnyectso (%) 3HaueHnii
<2(n=69) 64 (92.8) 68 (98.6)
2-3.5 (n=121) 101 (83.5) 108 (89.3)
>3.5(n=10) 2(20.0) 4 (40.0)
Wtoro (n = 200) 167 (83.5) 180(90.0)
CoaguChek XS

_ 337 map CoaguChek XS 1 nabopatopHbIX pesyribTatoB INR 6bU4 No/yueHbl 0T 98 MauyieHToB (44 XeHLWH 1 54 My>kqmH). CpegHWiA Bo3pacT Gbi 66 neT
LLinpanasoH ot 20 go 92 net). MokasaHus /1A aHTUKoaryisuym npvieegeHbI B Tabnmue 1 CpepHee 3HadeHVe INR nieporo aHs 6bu10 1.5 (SD 0.44).

CpeaHee 3HayeHe POC INR 6bu1o 2.41 (SD0.99), a cpegHee nabopatopHoe INR 66110 2.50 (SD0.99). JIHeHbIA PerpeccyoHHbIA aHani3 0BHapY>KN
XOPOLLYHO KOPPersiyo Mexxay apyms vamepeHusivm (r = 0.9514) (Pvic. 3). Ha rpadwike BraHaa-AnbTvaHa He 6b110 CUCTEMATUYECKOrO OTK/IOHEHWS Pesy/bTaToB
POC npn yBenmueHumn cpegHero INR (Puic. 4). B uenom, 93.5 % nokazaHnin POC INR Haxogumce B npegenax 0.5 0T COOTBETCTBYHOLLEIO /1abopaTopHOro
rokazarenst INR, a99.4 %661 B npeaenax 0.8 oT nabopatopHoro pesynbTara (Tabnmua 3). KnHMYecKasi cornacoBaHHOCTL Oblia MokasaHa 99.7 % AaHHbIX Mpr
OLIEHKE C VICT0/b30BaHVEM "*pacLLMpeHHbIX " KpuTepreB, 1 99.4 % npu 1crnonb3oBaHUM "y3knX' kpuTeprieB (6) (Tabnmua 4).

O6cyrxaeHne

MporpavMbl MOAAEPKKA MalMeHToB, Takve kak H@H, moryT obecrieunTb 6e30MacHyto M SpeKTVBHYIO Mepedady aHTUKOAry/isiHTHOMO JiedeHus OT
60MbHMLbI K HAcereHUo, 1 MoMoYb M30eX@aTb WM COKPaTUTL MPOAO/DKATENIBHOCTL NpebbiBaHs B G0MbHMLE. 3TO 3HAUMUTENBHO COKPALLIRET pacxXofbl Ha
MeaMLIHCKOe 06CTy)KnBaHKE 1 NMOMOTaeT 3aLLyITUTb YA06CTBO MauyieHToB [3,12-14].

POC INR ycTpoiicTea 06/1afatoT MOTeHUMANIOM 415 MOBbILLEHNS 3(hDEKTVIBHOCT 1 Pesy/bTaTMBHOCTU OBLLUMHHBIX MPOrpamMM MHULaLmN BapdaprHa.
Pesynbtarbl POC INR AOCTYMHbI B TEYEHME HECKOMBKMX MUHYT, YTO MO3BOMSET HEMEL/IEHHO KOPPEKTUPOBATL [03Y SIMUHO M YMEHBLLBET BEPOSITHOCTb OLLMOOK,
BOSHUKAOLLMX U3-3a YXYALLEHMA KadeCTBa O6paslia BO Bpems TPaHCMOPTUPOBKW, 33JePPKeK CBS3V W HemopasyMeHuiA. HecMOTpsi Ha MHOrOYMC/IeHHble
MCCrIefOBaHS, MOATBEPXAAOLLME MCMO/b30BaHMe M3MepeHnss POC INR y MauvieHTOB € XPOHWYECKON MOAeMKVBAIOLLEN Tepanueid BapdapuHOM B
npodpeccroHanbHbIX [3,5,6,8] 1 aAoMaLLHMX ycnoBusix [4,15] A0 HACTOSLLEro BpemeHW, nosb3a POC yCTPOIACTB BO BpeMs Havasia BapdiapyHa He 6buia NMpoBepeHa.

Bo Bpems vHLWIaLYIM BapdhaprHa Nperapat 06bI4HO MCMOMb3YeTCs BMECTE C FenapyHOM A0 Tex nop, noka INR He CTaHeT CTabwibHbIM 1 > 2.0, YT 06bIMHO
npovcxoauT nocrie 5-7 fHei Tepanuy renapyHoM. CyLLECTBYeT HefoCTaTOYHOE KOMMYECTBO AaHHLIX OTHOCUTEbHO 3theKTVBHOCTM POC yCTpoicTB fist
naLyieHToB, Mo/yyatoLyX BapdapyH 1 remapuH. OueHvBas 6onee paHHIO Mogenb, POC yetpolictBo CoaguChek, dwwn (Philips) v gp. Habnogany, yto
pacxoxaeHvie mexay POC n nabopatopHbiM INR 6bU10 3HAUMTENBHO BbLLE Y MALMEHTOB, MoydaBLvxX BapdiapyvH 1 HMIM, Yem y MauymeHToB TO/bKO Ha
BapthapuHe [16]. B mpoTMBOMonoxHOCTb aToMy Pelice (Reiss) 1 ap. coobLuani, YTo conyTeTyromin HMI™ He Brmsin Ha paboTy POC yctpoiictea CoaguChek, Ho
VCK/IIOHWIN JaHHbIE B TeYeHVie MepBbIX 3 AHeli Haviasia BapdapumHa [17].
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3 4 5
JlabopatopHoe INK

Puic. 3. CoaguChek XS: JIHe/Hb I perpeccoHHbI aHanma pesyribTatoB MapHbX INR, noslyyeHHbIX ¢ mernonb3oBaHveM POC yeTpoiicTaa 1 B labopatopum.
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CpeaHee MapHbIX 3HAYEHUIA
Pvic. 4. CoaguChek XS; Mpadwik BraHga-AnstvaHa 4nst INR, nostydeHHbIX C 1ernosib3oBaHvieM POC yCTpOCTBa U B flabopaTopun.

[MpovsBoauTeb YTBEPXAAET, UTO 60/1ee HoBb I CoaguChek XS sIBnseTcst TOUHbIM B HACTPOVKE COMyTCTBYHOLLEN Tepariin HMI™ 1, TakiuM 06pasomM, MoaxXoauT 4
MoHvToprHra INR B0 Bpems Havaia BapdiapyHa, HO 3TO paHee He OLIEHVBA/IOCh HE3aBYICVIVIO.

Mb! 06Hapy»WM OT/IMUHYL0 Koppensumio Mexxay Coaguchek XS 1 nabopatopHbIMM 3HaudeHnsM INR anst ypoHeld INR [0 8, 1cronb3ys Kak SIMHENHYHO
KOppensupmto, Tak 1 rpadmkn BraHaa-AnbTvaHa. B Hallem vccnefoBaH N ydacTok BriaHaa-AnbTviaHa nokasan, vto ans yerporictBa CoaguChek XS He 6buio
notepn TouHocT POC koHTponA INR Mo cpaBHEHUIO C /labopaTopHbIMM 3HadeHMsaMM INR Mo Mepe yBeNMYeHVst Be/MHMHbI MaMepeHHoro INR. Hawe
MCCrIeoBaHVIe MOKa3a/1o0 NPMEMIEMYHO TOUHOCTb yeTpoiicTBa CoaguChek S aist sHaueHMld INR < 3, ogHako fns 3HadveHuid INR > 3 yetpoiicTBo CoaguChek S
paboTaso Xyxe.

30 KcerenoBaHne BbUio MEPCTEKTVBHO B ABYX BpeMeHHbIX nepriogax. MepBbi nepriog, 6bin BbIMoHEH C mcronb3oBaHeM CoaguChek S, KoTopbii 6bin B TO
Bpems nocrieaHeli Mogenbto Roche. Mo 3aBepLueHMM 3TOM YacTy mccnenoBaHMst Gbiia BbiMyllgHa Mogenib CoaguChek XS, KoTopas BbTecHWIa Mogeb
CoaguChek S, 1 NosToMy Mbl PeLLWIN MPOBECTW BTOPYHO (hasy WUCC/ef0BaHNs, MCMoMb3ys HOBbIA aHa/mM3aTop. XOTA Mbl Terepb WCMOMb3yeM HOBYHO MOZJENb

CoaguChek XS, Coaguchek S no-npexxHemy SIBASETCA LLXPOKO VCTO/b3YeMbIM YCTPOMCTBOM, M MO3TOMY Mbl NPEACTaB/sieM faHHble 415t 06omx POC ycTpoiicTs B
9TON CTaTLE.

~Nenunua 3
rornacoBaHHOCTb CoaguChek XS ¢ nabopatopHbiM INR Mpy MOBbILLEHHBLIX YPOBHSIX /labopaTtopHbIX INR.
JlabopatopHble INR (KonmyectBoPOC  oT/myatolLigecst OT  niabopatopHoro POC oTmuyatoLLeecs 0T slabopatopHoro INR Ha

3HaYeHMIA) INR Ha < 0.5 INR egyHmu, KonnuecTBo (%)< 0.8 INR egyHmu, KonmuecTBo (%0 3HaueHniA
3HaYeHWA

<2(n= 100 100(100) 100(100)

2-3.5(n=190) 181 (95.3) 190 (100)

>3.5(n =47) 34 (72.3) 45 (95.7)

Wtoro (n = 337) 315/(93.5) 334 (99.4)

3T0 1CCredoBaHvie NPeLACTaB/seT COBOM OLEHKY HOBOW TEXHOMOrUM, Befyllel K MBMEHEHWIO KIMHWYECKOM MpaKmvkv. Halla npakivka Jo Hauaia
MCCIIe0BaHNA 3aKMiovaniaeb B TOM, UTOObI COGpaTh BEHO3HbIA 0bpasels s fabopatopHoro vavepeHus INR 1 ckoppeKTVpoBaTh 03y BapdapuHa Ha OCHOBeE
nadopatopHoro INR. Mocrie 3aBepLUEHMS UCCTiea0BaHMSt Mbl TeMepb Pery/isipHo npeacTassiem 3HadeHst POC INR 1 KoppeKTypyem 403y BapdiaprHa Ha OCHOBe
POC INR. Mocre Toro, Kak 3Ha4eHve INR > 2, Mbl cobupaeM 06paseL), BEHO3HOM KpoBK /19 SIabopaTopHOro TECTUPOBaHMS, YTOObI MOATBERAVTD, YTO MOKa3aHMA
POC HageKHbl 0 NPeKpaLLEHVst SHOKcamapuHa., Ml MPOAO/DKAEM 3HOKCAMapuH B TeueHre, KaK MAHUMYM, 5 aHeln 1 go Tex nop, noka INR He 6yget >2 B
TeyeHVe ABYX MOC/eNoBaTe/IbHbIX AHE. HecMoTps Ha TO, YTO Mbl MPOAEMOHCTPMPOBA/IM BbICOKYHO TOUHOCTb U3MepeHMst POC INR, 0CO6eHHO C YCTPOCTBOM
CoaguChek XS, crneayeT nposiBfSATL OCTOPOXHOCTb, MO/Arasicb MCKMUUTENbHO Ha POC m3MepeHusl. Pefkvie OTAEbHblE MAUMeEHTbl AeMOHCTPUPYHOT
CB0e06pa3Hoe, HO MOCTOSIHHOE HecooTBeTCTBME MeXxay POC 1 nabopatopHbiv INR [18].

Tabnmua 4
KnmHndeckast cornacoBaHHOCTb INR, nosydeHHast ¢ 1cnosb3oBaHreM yeTpoiictB CoaguChek S n CoaguChek XS ¢ INR, v3MepeHHbIM B flabopaTopum.
CornacoBaHHOCTb C Y3KUM KpuTepreM % CornacoBaHHOCTb C LLMPOKUM KpuTepyreM %

CoaguChek S 82.0 89.0
CoaguChek XS 994 99.7
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10/CTR CoaguChek XS noaxoauT 4 H@H MoHvTopuHra INR B0 Bpems Havaria BaptiapyHa Y MaLveHTOB, NosTyualoLLyX TepaneBTUHECKYHO 03y
POC ycTtpoiictBo CoaguChek S MeHee nprroaHo Anst MoHuTopuHra INR y MaLyeHTOB, HauMHAROLLYIX BapdiapH.

MUKT NHTEPECOB
KOHHW KT MHTEPECOB He 3asiB/eH.
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Table 1 Lancing Devices and Lancet Gauges.

Lancing group No. of patients Manufacturer Lancing device Lancet gauge Depth setting
1 8 Menarini Glucoject Dual S 30 0-6

2 8 Roche Accu-Chek FastClix 30 0.55.5

3 8 Roche Accu-Chek Multiclix 30 0.5-S.S

4 8 Bayer Microlet 2 28 15

5 8 Abbott EasyTouch 28 18

6 8 Abbott FreeStyle Flash 28 14

7 8 LifeScan OneTouch Delica 30 17

8 8 ReliOn ReliOn Lancer 30 15

volume. This perception may be especially prevalent with
respect to patients who are accustomed to using test strips
that specify low blood volume requirements (0.3 or 0.6 pL).
It is postulated that such patients might routinely express
smaller blood volumes because they are aware that their .strip
requires less than 1 pL of blood.

To explore these perceptions and characterize the actual
blood volume expressed, we specifically recruited patients
(56 of 64) currently using glucose test strips that require only
0.3 or 0.6 pL of blood. In addition, to explore the impact of
the lancing device, we recruited patients using a wide range
of current lancing devices. Another common perception is
that generating larger blood volumes (>1 pL) during finger-
sticks will cau.se more pain than generating smaller blood
volumes. Therefore, the current study also evaluated if there
is a relationship between the blood volume expressed after
routine fmgersticks and pain perceived by the patient.

Methods

This single-center, open, nonrandomized clinical study was
intended to mimic the routine blood sampling practices of
patients with diabetes. The study was approved by the rele-
vant investigational review board, and all patients provided
written informed consent before initiation of the .study.
Patients were 18 to 75 years old, had type 1 or type 2 diabe-
tes, and performed SMBG at least twice per day for at least 6
months before the study. All patients used a currently mar-
keted lancing system. Twenty-nine patients were currently
using 1 of the 8 lancing systems included in the study. The
remaining 35 patients were assigned a system to use at home
for at least 1 week before returning for the second visit to
ensure that they were proficient in using the lancing device
and were deemed current users of the device.

The study was conducted over 2 visits at | center by
FACET Technologies (Atlanta, GA, USA). During the first
visit, patients consented to participate and were evaluated
with the inclusion/exclusion criteria, and demographic infor-
mation was collected. The second visit consisted of a maxi-
mum of 12 lancing events (per institutional review board
approval) and completion of a survey. Patients brought their
lancing device to visit 2 and used the same depth setting typi-
cally used at home to lancc. In addition, they were instructed
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to express capillary blood from their fingertips using the
same technique that they typically use at home and consis-
tent with their .specific lancing device instructions. This min-
imized any bias that may have been introduced by dictating a
lancing depth or prescribing a specific blood sampling tech-
nique. Eight different lancing devices (Table 1) were used
with 8 different patients per device. Patients were asked to
perform 8 separate lancing events using both sides of 2 fin-
gers on each hand. The order and side of finger used were
randomized across patients.

Once the blood droplet was formed on the patient’s finger,
the study nurse drew up the blood in either one or two 5-pL
calibrated glass capillary tubes. The capillary tube was then
placed on a 5-pL calibrated linear scale (with 0.1-pL incre-
ments), and the value was read by the study nurse and
recorded. Up to a maximum of 10 pL of blood generated on
the skin surface was collected for each patient by the study
nurse. Any additional blood was not used to ensure that
extreme blood collection values did not skew the data. Based
on previous measurement system analyses, the standard devi-
ation for this collection method is 0.15 pL, with an 8.28%
blood collection variance. Lancing events that produced <0,3
pL were considered un.succc.ssful because patients in a home
setting would need to relance to obtain sufficient blood to fill
their test strip, and patients were instructed to relance up to 4
times (on each side of 2 different fingers) to achieve blood
volumes >0.3 pL. Following each lancing event, patients
scored their perceived pain using the well-established Gracely
pain scale from 0 to 20 points (Table 2).~"

Statistical Analyses

Statistics are mainly descriptive for blood volume means +
standard deviations and medians. Mean blood volumes were
calculated for each patient, which were then used to determine
the mean blood volume across all 64 patients. Blood volume
proportions were examined using a success criterion of >1.0-
pL mean blood volume across patients. To estimate the blood
volume across all lancing systems and patients within lancing
systems, an ANOVA test was used with asignificance level of
.05. Pain responses were correlated to the blood volume and
depth setting using the Pearson coirelation coefficient. Survey
responses were described using proportions.
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Table 2. Gracely Pain Scale.

Score Description of pain
20
19
18 Extremely intense
17 Very intense
16 Intense
IS Strong
14
13 Slightly intense
12 Barely strong
1 Moderate
10
9
8 Mild
7 Very mild
6
S Weak
4 Very weak
3
2
1 Faint
0 No pain sensation

Results

Patients

All 64 patients completed the study. Baseline characteristics
arc shown in Tabic 3. There were 37.5% of patients who had
type | diabetes, and 62.5% had type 2 diabetes. The SMBG
test frequency was at least twice per day in all patients, with
46.9% testing >3 times per day.

Characterization ofBlood Volume

Sixty-four patients performed 512 fingersticks always using
their own preferred depth setting. Descriptive statistics of
patient blood volume arc shown in Tabic 4. The mean blood
volume across ail 64 patients was 3.1 +2.1 pL. Repeat or
second lancing events were required (per protocol) in 11
patients (88 lancing events) when the initial volume col-
lected was less than 0.3 pL. The mean blood volume from
these lancing events was 2.9 + 2.4 pL. The mean blood vol-
ume collected from 53 patients who had first-time lancing
events only (424 events) was 3.1 + 2.0 pL. The median blood
volume was 2.7 pL across all 64 patients . The median blood
volume in patients who required a repeat lancing event was
2.3 pL (Tabled).

Patients performed at least 8 fingersticks randomized
across 3 fingers on each hand and used either side of each
finger, as required. There were 97% of patients (62/64) who
expressed a mean of >1.0 pL of blood based on performing
at least 8 individual fingersticks (Figure 1). The ANOVA test
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Table 3. Patient Demographics (N = 64).

N (%)

Sex

Femele 33 (515)

Vele 3L (484)
Age, y

21-30 9(14))

31-40 6 (94

41-50 16 (25.0)

51-60 19 (29.7)

61-70 10 (15.6)

>71 4 (6.3
Diabetes type

Type 1 24 (375

Type 2 40 (62.5)
Medication regimen

Both insulin and oral Il (17.2)

Insulin only 28 (43.8)

Oral only 19 (29.7)

Neither 6 (94)
Frequency of testing

2 times daily 34 (53))

3 times daily 7 (109

4 times daily 9(14))

S times daily 8 (125)

>6 times daily 6 (94)
Callused fingers

Yes 9 (14.2)

No 55 (85.9)

indicated that there was no significant contribution due to the
lancing system on the individual (Figure 1) or mean blood
volume (F = 1.623, p = .15) (Table 5). In addition to the
mean blood volumes for each patient, individual blood vol-
ume data are shown for each of the 512 individual finger-
sticks across the 64 patients (Figure 2). Patients used their
preferred lancing depth setting, whieh varied across devices
and patients (data not shown). Although there is no direct
match across the depth settings on the 8 different deviees,
and although we did not measure the actual penetration depth
across the 8 devices used in the study, there was no statisti-
cally significant correlation between the depth setting used
and blood volume expressed (r = 0.135, P = .29) (Figure 3).

Association of Blood Volume With Depth Setting

and Pain Experienced

The mean pain score across all 512 lancing events was
3.96 on the Gracely pain scale (corresponding to "very weak
pain”) and ranged between 0 and 17 (Figure 4). There was no
relationship between blood volume collected and the pain
response (r = -0.054, p = .67), with less than 0.01% of the
data variance attributed to this relationship (Figure 5).
Similarly, there was no statistically significant correlation
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Figure 3. Relationship between expressed blood volume and
lancing device’s depth setting. Each data point represents | of

S| 2 fingersticks performed in 64 patients using 8 different lancing
systems. Some data points may be obscured by multiple similar
blood volumes at a particular depth setting. There is no significant
relationship between blood volume and depth setting (r = 0.135,
P=.29).

Figure 4. Distribution of pain scores. Frequency (%) of

pain score responses after 512 fingersticks by 64 patients (8
fingersticks per patient) using the Gracely pain scale. Median pain
rating = 3, mean pain rating = 3.96.

noting that by having patients use multiple sampling sites
(rather than simply preferred fingers on a particular hand),
we may have actually underestimated the volumes
expressed in that some patients may have struggled to
obtain a blood sample from less familiar sites or sites that
they would have ordinarily avoided because of handling or
skin issues. Even with these limitations, the mean blood
volume collected across patients was significantly higher
than what might have been predicted in this population. In
addition, 97% of the patients were able to produce on aver-
age at least 1.0 pL of blood. The reason for asking patients
to perform multiple fingersticks was to achieve greater con-
sistency in the data by offsetting slight changes in tech-
nique across each hand and different fingers, including
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Figure S. Relationship between pain, as measured by the
Gracely pain scale, and blood volume expressed during 512
fingersticks by 64 patients. Each data point represents a single
fingerstick. Some data points may be obscured by multiple
similar pain ratings at a particular blood volume. There is no
significant relationship between pain rating and blood volume
«r = -0.054, r - .67).

Figure 6. Relationship between pain, as measured by the
Gracely pain scale, and lancing device’s depth setting during 51
fingersticks in 64 patients. Each data point represents a single
fingerstick. Some data points may be obscured by multiple
similar pain ratings at a particular depth setting. There is no
significant relationship between pain rating and depth setting
(r=0.164, P= .19).

site-to-site differences in skin conditions that in practice
could impact blood sampling. The wide range of blood vol-
umes observed within individual patients reflects the fact
that blood sampling across finger sites is inherently vari-
able. It also supports the view that patients may develop
preferences for which fingers to lance based on how suc-
cessful that site is for providing a sample or simply for
device-handling reasons. In practice, patients are encour-
aged to rotate which fingers are lanced to ensure that skin
condition, pain, or even cosmetic impacts of lancing arc
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Figure 7. Comparison chart of blood volume (pL) compared to avisual chart of the same blood drop size shown to patients before

responding to the survey of blood sampling practices.

Table 6. Survey of Blood Sampling Practices.

Survey statement Agree or strongly agree, %
| can easily get more than | pL of blood to fill a strip. 97
| can comfortably get more than | pL of blood to fill a strip. 97
Getting enough blood to fill a I-pL strip is quick and easy to do. 97
Getting more than | pL of blood from my skin is quick and easy to do. 94
| rarely or never have trouble getting more than | pL of blood from my skin. 92
Getting enough blood to fill a I-pL strip is not painful. 89
Filling my strip using larger blood drops (more than | pL) helps me avoid lancing twice. 80
Filling my strip using larger blood drops (more than | pL) helps me avoid wasting strips. 79
| prefer a larger blood drop (more than | pl) to ensure | don’t waste a strip. 77

Sixty-four patients responded to a 5-point scaie for each survey statement: strongiy agree, agree, neither agree nor disagree, disagree, or strongiy

disagree.

minimized, although to our knowledge, there is no evidence
on how frequently finger sites are actually rotated.

It is important to note that it was not the intent of this
study to compare differences between individual lancing
devices with respect to blood volume collection because it is
assumed that all current lancing devices perform well in the
hands of practiced users. Furthermore, there arc numerous
factors that affect sampling that are not associated with the
initial lancing event per se or the device itself, such as the
postlancing technique (eg, pressure applied) used to express
the blood sample from the skin. "*"**This .study did not seek
to control these factors.

Numerous studies have shown that within a patient,
steadily increasing the depth settings results in higher
expressed blood volumes.However, the current study
did not attempt to confirm or refute these findings because
such studies often prescribe a specific technique to express
blood after lancing, which tends to mask variation in blood
expression, regardless of the depth setting. The design of the
current study simply allowed patients to use their accus-
tomed depth setting and technique while evaluating the
re.sulting expre.ssed blood volume. We found that there was
no coiTelation between the chosen depth setting and
expressed blood volume or pain, with the caveat that the
depth setting scales were not identical across lancing sys-
tems utilized. Although fingerstick blood volume is influ-
enced by the depth setting, patients generally use other
techniques (eg, mild pressure) to produce a blood drop size
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that they feel comfortable handling when filling strips,
regardless of the stated blood volume requirement of the
strip. Given the elasticity of the skin, the minor and transient
nature of the wound, and the natural tendency of skin to
immediately close after lancing, it is challenging to achieve a
blood drop on the skin (regardless of depth) without some
postlancing technique to encourage blood to the surface.
Following each lancing event, each patient scored his or
her perceived pain using the Graccly pain scale. The results
indicated that there was no direct relationship between the
blood volume collected and pain, with le.ss than 0.01% of
the data variance attributed to this relationship. Fruhstorfer
et al™also noted this lack of relationship between blood vol-
ume and pain and concluded that although there is a clear
dependency of both puncture pain and blood volume on
penetration depth, there is no direct interrelationship
between pain and blood volume. Despite this evidence,
there remains a perception that expressing a larger blood
sample creates more pain for the user, an assumption based
perhaps on a belief that the depth setting must be increased
to achieve more blood. However, this argument fails to rec-
ognize that lancing itself and sample generation, although
linked, are in fact unique events, each contributing to the
overall blood drop size. In fact, the wide range of blood vol-
umes obtained within patients (at the same depth settings)
demonstrates how much site-to-site differences and per-
sonal postlancing techniques (eg, pressure application)
strongly influence the blood volume expressed. Furthermore,



although manufacturers focus on strip volume requirements
in microliters, patients tend to use a blood drop size that they
can actually see, handle, and manipulate to fill their strip.
Although it has been widely reported that there is a correla-
tion between increasing depth setting and pain experienced
within individual patients,"”""” we did not observe a correla-
tion between these 2 variables when depth setting and pain
were analyzed across patients. This points strongly to the
influence of other factors in pain perception across patients
other than the depth setting, such as individual sensitivity to
pain, skin thickness variations, specific lancing site varia-
tions, lancing mechanism specifications (speed, trajectory,
and vibration), noise of the lancing mechanism, and lancet
gauge and geometry.NMW It is likely that multiple factors
combine to influence an individual’s overall experience and
response to pain. When the contribution of a single factor
(such as depth) is analyzed across patients, the correlation is
not as strong as it might have been had the study design
required individual patients to perform multiple fmgcrsticks
at steadily increasing depth settings. In studies using sys-
tematic designs of this nature, a stronger correlation between
an individual’s lancing depth and pain experienced has been
reported.”"

Finally, another key influence on pain perception (in a
home setting) is the common practice of patients using lan-
cets more than once perhaps because of a lack of time,
inconvenience of changing lancets, or simply an attempt to
economize. This practice results in progressive dulling of
the lancing blade over time and is thought to have a major
influence on the pain experienced. Although a systematic
clinical study to evaluate pain associated with reusing lan-
cets cannot be performed because of ethical considerations,
a survey of patients indicated that over 65% use the same
lancet at least 5 times, with only 10% changing lancets after
every test.””v

In addition to the quantitative measurements in this study,
qualitative data were obtained to determine the personal
views of patients regarding blood sampling. The vast major-
ity (97%) of patients in this study agreed that they could eas-
ily and comfortably obtain more than 1 pL of blood to fill a
strip and that getting enough blood was both quick and easy
to do. This response is not entirely surprising given that the
mean blood volume collected across all 64 patients was 3.1
pL and that 97% of the patients achieved a mean of >1 pL of
blood. In terms of pain experienced, 89% of patients agreed
that getting enough blood to fill a 1-pL test strip was not
painful. Again, this is not surprising given that the mean pain
score across all 512 fingersticks was only 3.96 (on a 0- to
20-point scale), which equated to a very weak pain sensation.
Furthermore, our data indicate that there is no correlation
between pain and the amount of blood collected. This result
rans counter to the perceptions of some patients and perhaps
certain health care professionals.

In a recent lancing review article, Heinemann and
Boecker” questioned the value of low volume strips (<1 pL)
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in terms of how impractical it is for patients to reliably fill
strips using such a small blood drop. The patients in our
study tended to agree with this concern, as 80% and 79%,
respectively, agreed that filling their strips using larger blood
drops (>1 pL) helped them to avoid wasting strips or lancing
twice. Moreover, 77% stated that they actually preferred a
larger blood drop to ensure that they did not waste a strip.

Conclusion

These results provide evidence across 8 lancing systems that
challenge the current perceptions that patients with diabetes
struggle to produce sufficient blood samples to fill most test
strips, including those with 1-pL fill requirements, and that
obtaining larger volumes of blood is more painful. These
results are consistent with the previous literature suggesting
that patients derive no real benefits from very low strip vol-
umes and generally prefer a blood drop size that enables
them to confidently fill their test strip.
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KNIMHMYECKaa OLeHKa MeTo10B PYTUHHOIO
3abopa npobbl KPOBM Y NaLNEHTOB C
caxapHbIM AnabeTom: BnvsiHne npokona
NanbLa Ha 06beM KpoBU 1 60/1b

Maiik I'peingn (Mike Grady), JokTop (hapmaueBTnyeckmnx Hayk\ Mavikn MuHo (Mitchel Pineau), [joktop
(hapmaveBTUyeckmx Hayk®, Mapu Keidt MuHec (Mary Kate Pynes), bakanasp xupyprun, CepTuuLnpoBaHHbIi
cneunannct B 061acTM KAMHUYECKNX UcCneqoBaHNA®,

NoypeHc b. Kate (Laurence B. Katz), [loktop thapmaleBTnyecknx Hayk™ n bappu MHcbepr (Barry Ginsberg),
AnnnomMmpoBaHHbIV Bpay'™

KpaTkuii 0630p

BBogHaa uHGopmauus: CylecTByeT MHEHMe, YTO NauuMeHTbl ¢ AuabeToM 6GOpHOTCA 3a MOMlyYeHUe [0CTAaTOYHOrO KO/MMYecTBa KpPOBWM ANs
3ano/fiHeHNs TecT-NMOMIOCOK AN ONpeAeneHus YPOBHA T[/IIOKO3bl, B TOM 4uUc/ie NOMIOCOK C Tpe6GoBaHWAMK 3anofHeHust 1 mkn. Llenb 3toro
nccnesoBaHns coctosiia B TOM, YTOObl onpeaennuTb 06bEM KPOBW, BbiAENSIEMbI, KOrAa 3TW MauveHTbl BbINOSHSAKT 06blYHbIE MPOKO/bI Nasbles,
MCNOMb3ys UX CO6CTBEHHOE YCTPOCTBO ANS MPOKasibiBaHWA U TEXHUKY 3abopa nNpob, M OLEeHUTb B3aUMOCBA3b MeXay 06beMOM KpoBU U 60MbIO.

MeTogbl: LllecTbecaT yeTbipe nauyueHTa (caxapHblii Agua6eT 1-ro wam 2-ro TMna) BbINOMHANANW 8 MPOKOMOB MasibLeB, MCMOJb3ys COBCTBEHHOE
NaHUETHOe YCTPOICTBO, MPEeANOUTUTE/IbHYIO YCTAHOBKY FNy6UHbI 1 METOAMKY MPOKanbiBaHus. MCnofib30Basinch BOCEMb Pas/iNuHbIX KOMMEpPUYECKM
| BOCTYMHBLIX CMCTEM MpoKasibiBaHus (8 nauueHTos/cuctemy). O6bLEM KPOBM U BOCMpUHMMaeMas 60/b PerucTpuMpoBasnch Nocie Kaxaoro npokona
nasnbLa.

PesynbTaTtbl: CpegHuii 06beM KpoBu y Bcex nauymeHToB coctaBui 3.1 Mkn (512 npokonoB nanbues), npu 3Tom 97 % nauvMeHTOB MMenu cpepHee
3HayeHue r 1.0 Mkn KpoBu. He 6bIn0 Koppensuun mexzay 60neBoii peakuueli 1 06beMOM BblAeNeHHOW KpoBu. MoYTW BCe NauueHTbl Cornacuincs,
YTO OHWM MOTYT /Ierko M KOMMOPTHO NoNyunTb 1 MKA o6pasua KposW, M GO/bLIMHCTBO MauUMeHTOB (haKTUYeCKM Npeanoynn 60MblUni pasmep Kanau,
4YTO6bl 061erynThL 3a60p NPo6LI 1 M36eXaTb NOTEPU NOMOCOK

BbiBOA: 3TW pe3ynbTaTbl NPeACTaBAAT f0Ka3aTenbCTBa cpefu 8 NaHUeTHbIX CUCTEM, KOTOpble 6p0ca+0T BbI30B HblIHEWHNUM npeacTtaBneHnamM o
TOM, YTO NayueHTbl ¢ AuabeTom 60pK)TCH 3a nosyyeHme foCTaTo4HOro Konn4yectea o6pa3u,os KpoBK ANA 3an0NHEHUA 60NbWNHCTBA TECT-MOMOCOK, B
TOM uyucne ¢ 3anosiHeHneM 1 MK, U 4TO MnoslydeHne 60MbnMX 06BbEMOB KPOBU fABNseTcA 60nee 60Me3HeHHbIM. ITW pe3ynbTaTbl coriacytTcs C
npe,qbl,u,yu.l,eﬁ ]'II/ITepaTypOVI, npe,qnonararou.leﬁ, 4YTO NauueHTbl He nony4dyarkT peanibHbIX NPeuMyLecTB OT MNOJIOCOK C O4YeHb MaNeHbKNUM 06bemMoM,
06bI4YHO npeanoynTarT pasMep Kanau Kposu, KOTOprI7I no3Bo/1AeT UM YBEPEHHO 3anO0/IHATbL CBOK TECT-MOJIOCKY.

Kniouesble cnoBa
06beM KpoBWH, 60nb, anaber, npokKasnbiBaHWe, CAMOKOHTPO/Ib YPOBHSA T/1HOKO3bl B KPOBU

ABTOpPbl MPUWIM K BbIBOAY, UYTO MAUVEHTbl [AEACTBUTE/IBHO He
MOMB3YHOTCA 3a59B/IeHHLIMA MPETEH3UAMU NPOU3BOAMTESEN O "HYBKOM
06bemMe MosocoK''. HecMoTps Ha MpaKTUYecKue MpobsieMbl, MOAHSTbIE
3TO 0630pHOM CTaTbeil 06 06pPabOoTKe MeHbLLMX Karesb KpoBY,
OCT@ETCH LLMPOKO PacrpocTpaHeHHbIM MHEHWE O TOM, YTO MHOrue
naLyieHTbI 60proTcs 3a 06pasoBaHVie 06beMa Kare/b Kposu > 1 MK

CaMOKOHTPO/Ib ~ YPOBHA  /OKO3bl B KpoBn  (SMBG) ¢
UCTO/B30BaHVEM NabLEB WM aflbTepHATVBHBIX YUaCTKOB 3abopa
KOOB/ [/11 MO/yYeHVst KPOBY, OOECTIEUMBAET BaXHYHO [/1s1
IMMKEM/YECKOTO  KOHTPOISE  MHGOpMaLMi0 11 MaUVieHTOB  C
[MabeToM, W CyLLECTBYIOLLME  PYKOBOACTBA  PEKOMEH[YHOT
COOTBETCTBYHOLLEE TECTVPOBaHME [/ TakuX MauyeHToB.' Kpowme
‘Toro, B HeJABHEA MyO/mMKaLyy™ OMMcaHa CWIbHas CBsi3b MEX(y
6oree  BbIOKOA 4acToToi SMBG M H/BKMMA  YPOBHSMA
remorniobHa Ac (HbAC), noguepkuBast  HeobXoaMMOCTb 1A

MaLWIeHTOB BbINO/HSATH MPOKO/bI NaVbLig, UYCWIBas NMOTPEGHOCTL B
60/bLLEM KOMIMYECTBE AaHHbLIX O 3a60pe MPob KPoBK, YUMTLBas

€ro BaxHyt0 pasib B SMBG. HepaBHuii 0630p XeliHeMsH 1 Boekep
(Heinemann 1 Boecker)™ 0606LLWT TEXHOMOMAN MPOKa/IbIBaHAA
[an npeacTaB/ieHe 0 3a60pe KpoBM 13 MaribLia. ABTOpbI MOCTaBWIA
BOMpoc «Kakoro pasvepa Karvsi KpOBM HaM  HyYXHa?» W”
NPeArosioxM, YTo 06paboTka 06LEMOB KPOBM MeHee 1-2 MK Ha
perynsipHoiA OCHOBE HerpakTVYHa /19 60/bLUIMHCTBA MOo/Ib30BaTesIen
M3-3a HapylLeHHOro 3peHVsi 1 JIOBKOCTW. Kpowme Toro, asTopbl
NPeSMosIoKAIM, YTO M3-3a Ma/ioro AyaMeTpa Karvii KpoBY,, KOTopast
MeHbLLE | - 2 MK CyLLECTBYET BEPOSTITHOCTb Paccor/iacoBaHHOCTU
MPY MOMbITKE 3aM0/HUTL MOMOCKY, YTO MPUBOAMT K pa3MasbiBaHo
06pasLa 1, BOIMOXHO, K MopYe MosIocoK.
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AS5nuua 1. JlaHueTHOe YCTPOMCTBO U Kanmbpbl naHueTa.

"YKypHan gnabeTunyecKoin Haykn n TexHonorumn" 8(4)

Ipynna Kon-so ABTOMaTMYECKUNIA "
naHueTa NalUeHToB Mpounssoauntens nanuer Kann6p naHueTta HacTpoiika rny6uHsl

1 "MeHapuHun" (Menarini) Glucoject Dual S 30 0-6

2 8 "Pow" (Roche) Accu-Chek FastClix 30 0.5-5.5

3 8 "Pow" (Roche) Accu-Chek Multiclix 30 0.5-5.5

4 8 "Baiiep" (Bayer) Microlet 2 28 1-5

5 8 "9660T" (Abbott) EasyTouch 28 1-8

6 8 "9660T" (Abbott) Freestyle Flash 28 1-4

7 8 "NalhpCkaH" (LifeScan) OneTouch Delica 30 1-7

8 8 "PunaiiOH" (ReliOn) ReliOn Lancer 30 1-5

3T0 nNOHMMaHWe MOXeT ObITb O0CO6EHHO pacnpocTpaHeHO B 3TO  MUHMMM3MPOBAI0  Nt06ble  OTK/IOHEHMS,  KOTOpble  MOMA
OTHOLLEHMM NaLMEHTOB, KOTOPble MNPUBLIKIN  KCMO/b30BaTh NnosIBUTLCA  M3-32 NPeAnMCaHHOl  NybuHbl  MPOKa/bIBaHUS WK
TECT-MOMNOCKN, KOTOPble YKa3blBAOT Ha HEOOXOAUMbIA  HU3KUIA Ha3HAYeHHON KOHKPETHOM MeTOAMKW B3ATMS  KpoBu.  Bocemb
o6bem Kpoeu (0.3 wm 0.6 mkn). [Mpegnonaraetcsl, 4YTO TakuMe  Pas/IMYHbIX  YCTPOMCTB  AnA  npokanbiBaHua  (Tabnvua 1)

nauveHTbl MOTYT PerynspHO BblfaBnBaTb MeHbLUME 0ObEMbI
KPOBW, MOTOMY 4TO OHW 3HAIOT, YTO WX NOSIOCKA TpebyeT MeHee
| MKN KpoBsw.

UTobbl UMCCNefoBaTb 3TM  MHEHWS U 0XapaKTepu3oBaTb
(hakTnyecKnin 06BEM KPOBW, Mbl CNeLManibHO Habypanm nauveHToB
(56 13 64), KOTOpPbIE B HACTOSILLIEE BPEMST MCMOJIb3YHOT TEET-MO0EKU
[N onpejeneHnst YPOBHS TIHOKO3bl, KOTOpble TPebyoT Tobko 0.3
wm 0.6 Mkn KpoBu. Kpome TOro, 1A W3yYeHVUs BAVSHUA
cKapudkatopa Mbl  Habvpany  NauMeHToB,  UCNOMb3YHOLMX
LUMPOKUIA  CMEKTP COBPEMEHHbLIX aBTOMaTUYECKUX JlaHLETOB.
[pyrum  pacnpocTpaHeHHbIM — MHEHVWEM  SBsSeTCd  TO,  4TO
reHepypoBaHMe 60nbLINX 06bEMOB KpoBu (> | MK) BO Bpewms
npokona nanbua 6yaeT Bbi3bIBATL 60MbLUYD 601b, YeM Mpu
MeHbLLINX 06beMax KpoBUW. TakuM 06pa3oM, TeKyLLee UcciesoBaHme
TaKke OLEHUBAET, CYLLECTBYET /N CBSA3b MeXAy 06bEMOM KpOBMU,
BblefleHHbIM  10c/ie  00bIYHLIX MPOKOMN0B KPOBW U 60/bHO,
BOCMPUHUMAEMON MaUMeHTOM.

MeTogp!

3T0  OAHO-LEHTPOBOE.  OTKPbITOE, HepaHAOMU3NPOBaHHOe
K/IMHUYECKOe UCCMefoBaHMe MpefHa3Ha4yanocb A8 UMUTaumm
00bI4YHbIX METOAOB 3abopa NpPo6 KpPOBM MaUMEHTOB C AMAGETOM.
VicenegoBaHve 6b1110 0406peHo COOTBETCTBYIOLLMM
HabnogatenbHbIM COBETOM, W BCe MauUMeHTbl fasv MUCbMEHHOe
corfacmMe Ha y4yacTue B WCCNefOBaHWMM A0 Hadana vcenefoBaHus.
MaupeHTb! 6bM B Bo3pacTe OT 18 o 75 net, umenun gnabet | Tvna
Wwin 2 Tvna v BbINonHaM SMBG He pexe BYX pa3 BieHb He MeHee
YeM 3a 6 MecsLeB 0 MccnefoBaHMs. Bce nauuveHTbl MCMONb30Ba/n
MMElOLLIMEC B Mpofadke aBTOMATU4ecKue naHueTbl. [BajuaTb
[eBATb NaLyEHTOB B HACTOsILLIEe BpemMs MCnonb3ytoT | 13 8 cuctem
NPOKa/IbIBaHWS, BK/HOYEHHbIX B uccnegoBaHue. OcTasibHbIM 35
nauyeHTam 6bl1a HasHayeHa encTeMa 411 UCMoMb30BaHWs 40Ma, B
TeyeHVie MO KpaiHed Mepe | Hegenu, [0 BTOPOro MOCELLEHUS,
yTobbl Y6eauTbCH, UTO OHWM XOPOLLO BMALEHT YeTPONCTBOM
NPOKa/IbIBAHUS M CUMTAlOTCA  TEKYLWMMM  MOSb30BaTeNsAMm
yCTpolieTBa.

ViccnepoBaHue 6b110 NPOBeAEHO 3a 2 nocelleHns B | LeHTpe
KomnaHueli FACET Technologies (ATnaHTa, Mxopmkus, CLLA).
Bo Bpemsa nepBoro BM3MTa MauUMeEHTbl COrNaewInCb MNPUHATb
yyacTtue, 6bLn OLleHEHbI c MOMOLLbIO KpUTEpVEB
BK/IOUEHMA/MCKIIIOUEHMSA. 1 Oblia cobpaHa Aemorpadgmyeckas
MH(opMaLms. BTopoe MoOCeLleHne CocTosNo m3 Makcumym 12

COBLITUIA.  CBA3aHHbIX C  NaHueTamMu  (Ha  yTBepXaeHue
Ha6ntofaTeNbHOr0  COBETA) W 3aBeplueHVsi  06C/efoBaHuis.
MauyeHTbl  MPUHOCUAIM  CBOWM  NMaHLIETHbIE YCTPOCTBA BO 2

MOCELLEHVE W UCMOMb30BA/IN Ty e HACTPOWKY FNy6uHbI, KoTopast
06bI4HO 1CMOMb30Ba/IaCh 40Ma /1 MpoKona. Kpome Toro, UM 6b110
NPeAnMCcaHo BbIIABATL  KanWAMSIPHYIO KPOBb C WX  MasbLEB,
Menosnb3ys TOT XKe METOf, KOTOPbIi OHU 06bIYHO WEHOMb3YIOT Y
ce6si [oOMa U COr/laCOBAHHOETb C MHCTPYKUMAMM KOHKPETHOMO
YCTPOIACTBA ANNS NPOKa/TbIBaHMS.
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MCMO/b30BAINCL 8 Pas/IMUHbIMW MauyeHTaMyM Ha OAHO YCTPOMCTBO.
MauneHTOB NPOCUN BbINOMHUTL 8 OTAENbHBLIX MPOKO/IOB, MUCMO/b3ys
06e CTOPOHbl 2 nNa/bLUeB Ha Kaxaon pyke. [opsgoK M 4acTb
MCNOMb3yeMOoro nanbua bbiv paHA0MU3NPOBaHbI CPeaV MaLMeHTOB.

Kak Tonbko Kanis KpoBM 6blna chopMypoBaHa Ha Manble
naupeHTa, MejeeeTpa MUcCnefoBaHMA cobrpana KpoBb B OAHY WK ABe
Ka/MbpoBaHHble CTEK/SAHHbIE KanunspHble TPY6KU kanmbpa 5 MK
3aTeM KanunnsapHyo TpyoKy noMeLLani B KaIMbpoBaHHYH fIMHEHY0
wkany ¢ 5 Mk (¢ warom 0.1 MKn), 1 3HaAYeHWE MeACECTPbI CUATLIBAIN
n 3anucbiBann. [o 10 MKN KpoBW, 06pasyloLLieiica Ha MOBEPXHOCTU
KOXW, OblN0 CcOBpaHO MeACecTpod Yy Kaxaoro nauuweHta. Jlobas
[OMONHWTENbHAA KPOBb He WUCMOMb30Basiacb /19 06ecrneyeHns rLio.
4YTO KpaiHWe nokasaTenn c6opa KPOoBU He WCKaKam faHHble. [Ma
OCHOBaHWW NpejblayLLnX aHaIM30B CUCTEMbI M3MEPEHUS, CTaHAAPTHOe
OTK/IOHEHWe [nA 3Toro Metoga cbopa coctaBuio 0.15 Mk ¢
avcnepcueli 3abopa kpou B 8.28 %0 Cnyyan npokKona, KOTopble
npogyumpoBasn < 0.3 MK/1, cUMTaMeb 6e3ycrellHbIMK, MOTOMY YTO
nauveHTaMm B AOMalUHeli 06CTaHOBKe Heo6X0AuMO Obio MoayyYuTb
[0CTaTOYHOE KOMMYECTBO KPOBW, YTOObI 3aMN0IHUTL WX TECT-MOJIOCKY,
1 nauveHTam 6b1710 NOPYYeHO A0 4 MPOKOMOB (C Kaaol eTOPOHbI 2
pasHbIX NasbLeB), YTOObI fOeTUYL 06BEMOB KpoBM > 0.3 MK/ [Mocne
KadKJoro npoKona MauMeHTbl OLEHVMBa/IM CBOK UCMbITaHHYHO 601b,
MCMosb3ysi XOPOLLO YCTaHOB/EHHYHO WKany 6onn peiicim (Gracely)
oT 0 go 20 6annos (Tabnuya 2).°""*

CTaTUCTUYECKUIA aHanm3

CTaTncTuka B 0CHOBHOM OnucaTelbHas Ansi cpefHNX 06beMOB KPOBU +
CTaHAapTHble OTKOHEHWA W MeauaHbl. CpefHuWe 00beMbI KpPOBU
paccuvTbIBINCL 4711 Ka&XKAOro  nauueHTa,  KOTopble — 3aTem
MCNONMb30B/INCL N1 ONPefeneHnst cpejHero o6bema KpoBM Y BCeX
64 naumeHToB.  [Mponopumm  ob6bema  KPOBM  M3)4WIIMCb  C
MCNosb30BaHNEM KpuTepus ycrexa > 1.0 MK cpefHero o6bema Kposu
cpeay naumneHToB. NS OUeHKM 06beMa KpoBU ANsi BCEX JTaHUETHbIX
CUCTEM W NAUWEHTOB B NaHLETHbIX CMCTEMAaX MCMOMb3oBan TecT
ANOVA ¢ ypoBHem 3HaummocTn 0.5. BoneBble peakuum
KOpPPeNMpoBa/IMCb C O06BEMOM KPOBM W  HACTPOWMKOW  y6uHBbl,
ncnonb3yss  KoauumeHT  Koppensuun  MupcoHa.  PesynbTatbl
ncenegoBaHns 6bUIM ONMcaHbl C UCMOb30BaHWEM MPOMOPLMIA.



VN COaBT.

/6rvua 2. Wkana 6onu

jracely.
OueHka OnwucaHue 60nm
20
19
18 YpesBblyaliHO MHTEHCUBHAs
17 OueHb UHTEHCMBHas
16 NHTeHcnBHaA
15 CunbHas
14
13 HeMHOro nHTeHcMBHasn
12 Moutn cunbHas
n YMmepeHHas
10
9
8 Nerkas
7 OuyeHb nerkas
6
5 Cnabas
4 OueHb cnabas
3
2
1 EpnBa owyTtumas
0 OTcyTCcTBME GONEBOrO OLWYLEHMNS
Pe3ynbtaTtbl
MauneHTbI
Bce 64 nauveHTa 3aBepwumnvM  uccnefosBaHue.  ba3oBble
XapaKTepucTukn  npuvBefeHbl B Tabnuue 3. bBbuio  37.5%

NauWeHToB, Y KOTOpbIX 6bl1 AnabeT | Tuna, ny 62.5 % 6bin gnabet
2 Tvna. Yactota Tecta SMBG 6blna He MeHee ABYX pa3 B feHb Y
BCeX MauueHToB, npuyem 46.9 %- > 3 pa3 B [eHb.

XapakTeprcTViKa 06bema Kposi

LLlecTbfecaT ueTblpe NauMeHTa BbINOAHAAM 512 NPOKOMIOB NasibLEeB,
BCerja  WUCMOMb3yst  COOGCTBEHHYH)  YCTAHOBKY  [/ly6WHbI.
OnucaTtenbHaa CcTaTUCTVKa o6bema KpoBM NauMeHTa nokasaHa B
Tabnuue 4. CpegHuin 06beM KpoBM y BCex 64 naumeHTOB COCTaBw
3.1 £2.1 wKn. MOBTOPHbIE WM BTOPbIe MPOKO/bI TpeboBanuck (Mo
npotokony) y 11 nauveHToB (88 cCnyyaeB MpoKona), Korga
nepBoHaYasibHbIA 06bemM 6bin MeHblue 0.3 MKN. CpegHuii 06bem
KPOBW Y 3TUX C/TydaeB NPOKO/IOB cocTaBun 2.9 + 2.4 mkn. CpegHuii
06beEM  KpoBW, COOpaHHbIA Yy 53 NMaumMeHToB, Yy  KOTOPbIX
HabnofanMcb TOMbKO MPOKO/bI C NepsBoro pasa (424 cnydas),
coctasnan 3.1 £ 2.0 mkn. CpefHuii 06beM KpOBW COCTaBWA 2.7 MK/
no Bcem 64 nauveHTam. CpegHWin 06bEM KPOBW Yy MALMEHTOB,

KOTOpPbIM  Tpe6oBasiocb MOBTOPHOE MpOKasblBaHWE,  COCTaBU/I
2.3 mkn (Tabnuua 4).
MauneHTbl BbINOMHA/M, MO MeHbLUed Mepe, 8 MNPOKO/IOB

NasibLeB, PaHAOMU3NPOBAHHbIX CPeAn 3 ManbLEB Ha KoM pyKe,
MCMOMb30Ba/IN 00 CTOPOHbI KaXXA0ro nanbua. 97 % naumeHToB
(62/64), KoTOpble BbigaBUIM cpefHee 3HadeHue > 1.0 MK KpoBW,
MCXOAA M3 TOr0, YTO BbIMOMHAMN He MeHee 8 NPOKO/IOB OTAe/bHbIX
nanbues (PucyHok 1).
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Ta6n|/||_|,a 3.,El,e|v|orpa¢)m1 naumeHToB (N =64).

n (%6%)

Mon

YKeHWunHbI 33 (51.5)

My>XUnHbl 31 (48 4)
BospacT, n

21-30 9 (14.1)

31-40 6 (9.4

41-50 16 (25.0)

51-60 19 (29.7)

61-70 10 (15.6)

a7l 4 (6.3)
Tun anabeta

1Tnna 24 (37.5)

2 Trna 40 (62.5)
JlekapCTBEHHbIV pexum

Kak MHCYynuH, Tak 1 nepopasbHbIii 11-(17.2)

TONbKO WHCYNUH 28 (43,8)

TonbKo nepopansbHo 19(29.7)

Hwu To, HW gpyroe 6 (9.4)
YacToTa TecTupoBaHunsa

2 pasa B fileHb 34 (53.1)

3 pasa B fieHb 7 (10.9)

4 pasa B fieHb 9 (14.1)

5 pa3 B feHb 8 (12,5)

a 6 pa3 B fieHb 6 (9.9)
Mo3onucTtele nanblbl
Ja 9 (14.1)
Het 55 (85.9)

Tect ANOVA nokasan, 4TO He ObI10 3HAYUTENbHOro BK/Iaga
CUCTEMbI MPOKa/bIBAHNA Ha MHAMBUAYYM (PUCYHOK 1) W cpegHuin
o6beM kpoBu (F= 1.623, P = 0.15) (Tabnmua 5). B gononHeHne K
cpegHVM 06beMaM KpoBW /11 KadKAOro nauveHTa MHAVMBUAYa/bHble
[aHHble 06 06beMe KPOBW MOKa3aHbl 419 KaxKaoro u3 512 oTaefbHbIX
NpoKonoB nanbueB Yy 64 nauueHToB (PUCYHOK 2). [MauyeHTbl
MCNOMb30Ba/IM  MPEANOYTUTENbHYI0 HACTPOMKY [/y6VHbI MPOKONa,
KOTOpasi BapbupoBasiaCb MeXAy YCTpoicTBaMM W nNaumeHTamm
(gaHHble He nOKasaHbl). HecmoTps Ha OTCYTCTBME MNPSIMOrO
COOTBETCTBMSA MapamMeTpoB y6uHbI 471 8 pasNYHbIX YCTPOICTB, 1
XOTS Mbl He M3Mepsnn PaKTUYeCKyo ryouHY MPOHNKHOBEHUS BCEX
8 YCTpOWCTB, WCMOMb3yeMbIX B WCCNefOBaHWW, CTaTUCTUYECKM
3HAUMMON KOPPEeNsALMM MeXay MCrosib3yeMbIM 3HaYeHUeM FyouHbI
1 06beMOM KpoBU He 6b110 (r = 0.135. P = 0.29) (PucyHok .3).
Accouvaums  o6bemMa  KpoBM C  YCTaHOBKOM  [yOWHbI U
UCTbIMbBAEMON 6OMbHO

CpegHuii  Mokasatens 6onnm no  Bcem 512 cnyyasm
npokanbiBaHWA  coctaBun  3.96 no wkane 6onm  Cracely
(cooTBeTCTBYET ''04eHb cnaboit 60/1m'™") n BapbupoBanca ot 0 go 17
(PucyHok 4), CBsisb Mexxay cobpaHHbIM 06bEMOM KPOBW 1 60/IEBbIM
oTBeToM oTcyTcTBoBana (r =-0.054. P =0.67). ¢ meHee 0.01%
AMcnepcnmn faHHbIX, 0THECEHHbIX K 3TON B3amMmocBsi3n (PUCYHOK 5).
AHaNOrMyHo, He 6bI71I0 CTATUCTMYECKWN 3HAYMMON KOppenaumm



/6niua 4. Pestome cbopa 06bema KpoBY NaLUeHTa.

Bce o
OpavH MoBTOpPHbIN
NPOKO/bl « w
a npokon npokon
Kon-Bo nauneHTOB 64 S3 11
Kon-Bo npokonos nasbLes 512 424 88
O6beM KpoBM, MK
CpepaHee 3HauyeHue + 31 +2.1 31 +2.0 29+2.4
cTaHAapTHOe OTK/IOHeHne
MegmnaHa 2.7 2.7 2.3
Kaxgplii naumeHT BbIMOMHAN Kak MUHUMYM 8 NPOKONOB nasnbLes (cobbiTve

npokona)

OAVHHAALATU NauueHTam noTpe6oBanvch NOBTOPHbIE MOMbITKYA NPOKONa
4TO6bI BbIAABUTL I 0.3 MK/. [laHHble 06beMOB GblN 3anucaHbl TONbLKO ANs
BTOPOVi NOMbITKY MPOKO/A MasnbLeB y 3TUX NaLUeHTOB.

“CpefiHnii 06beM KpOBM Ha NauueHTa UCMONb30BaNCca ANA pacyeTa CpefHEero un
MeAnaHHOro o6bema KpoBu y BCex 64 nauueHToB.

“CpefHUii N MefnaHHbI 06BEM KPOBW, paccyuMTaHHbI C MCNONb30BAHNEM
BCeX 424 NpOKO/I0B NasbLeB.

“CpefiHuii 1 MeanaHHbIli 06BbEM KPOBW, paccyuUTaHHbIl C UCMONb30BaHNEM

PucyHok 1. CpegHuii 06bemM KpoBM Npokona nanbua no scem 64
naluveHTaMm B CpaBHeHWM C rpynnoii naHueta (cMm. Tabnuuy 1ana
rpynn NaHueTHbIX YCTPOICTB).

Kaxkgas Touka AaHHbIX nNpeAcTaBnseT coboi cpefHee 13 8 NPOKO/IOB
nasbleB Ha nauueHTa 18 3TOro npokasblBatoLlero ycTpoicTaa.
HekoTopble TOUKN AaHHbIX MOTYT 6biTb 3aKPbITbl HECKO/bKUMU
OfINHAKOBLIMW CPefHUMKU 06beMaMU KPOBU A1 KOHKPETHOro
NaHLUeTHOro ycTpoicTea.

(n=0.164, A= .19) MexKay YCTaHOBKOI IyOuHbI 11 60/TbHO,
CO06LLIEHHOW MavyieHTom (PUCYHOK 6).

OT3bIBbl NalLMeHT OB uccnesosatus o 3a6ope npob Kposu u 6onu

[ns obrerveHnst OTBETOB MalyieHTOB  06C/iefoBaHust  Oblia
MpefocTaBeHa BYByarbHas KapTa, CPaBHMBAIOLLA 06BbEM KPOBU B
MUKPO/IUTPAX C pasMepoM Karyii KpoBY [0 TOro, Kak MalyeHTbl
3aBeplLn - vcenenoBaHvie (PUCYHOK 7). Tabmmua 6 rnokasbIBaeT,
yto 97 % naLyeHToB COrflacHbl C TeM, YTO OHM MOTYT JIerko 1
KOM(OPTHO  MoyumTb  6oriee 1MKT KPOBM /11 3ar0/IHEHWS
nosocky, a 97% Taroke COrMacWwiMCb C TeM, YTO MOsydeHue
[I0CTaTOHHOrO KOMMHECTBA KPoBY ObU10 ObICTPbIM 1 NierkvM. Boree
Toro, 89 % mMauMeHTOB COrMlaCWIUCb C TeM, YTO TMO/yYeHvie
[0CTaTOMHOr0 KO/MYECTBA KPOBU /151 3ar0/IHEHWS TeCT-MOJMOCKN B
I MK He 6b110 60/1E3HEHHBIM.

Kpowme Toro, 80 %u 79 % naupyeHToB, COOTBETCTBEHHO,
COrNaCWMCh C TEM, YTO 3ar0/IHEHME WX MOJIOCOK C MCMOMB30BaHVEM
60/TbLLMX Karesb KpoBY (> | MKIT) MOMOI/IO MM M30eXKaTb Mopyn
MOJI0COK W MOBTOPHOIO MpoKaribBaHMsA. Kpowme Toro, 77 %
OTBETWIM, YTO Ha CaMOM [ef1e OHW NPEeAnoYMTaoT 60/bLLYIO Karvio
KPOBW, YTOObI He MOPTUTL MOJIOCKUA.

& 000 LHPMH (&7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU

"YKypHan gnabeTunyecKoin Hayku n TexHonoruu"8(4)

Tabnuua 5. O6bLeEMbI KpoBW, COBpaHHbIe cpean 8 pasHbIX
NaHLETHBLIX YCTPOWCTB.

pynna n O6bem Kposu, cpegHee
aBTOMaTMYEeCKOro CTaHAapTHOe OTK/IOHEHME, MK
naHueta

Glucoject Dual S 8 30+14
Accu-Chek FastClix 8 25+13
Accu-Chek Multiclix 8 3.0x12

Microlet 2 8 4614
EasyTouch 8 2.7 £1.6
Freestyle Flash 8 2.6 +1,6
OneTouch Delica 8 31 +17

ReliOn Lancer 8 3,0+ 15

PucyHok 2. NHamBuayanbHele 06beMbl KPOBU OT MPOKONa nanbla,
cobpaHHble B 512 oTAeNbHbIX NpOKonax nanbues (8 nanbuesB Ha
naumveHTa Ha 64 nayueHTa).

BesonacHoCcTb

He coobLLiasiock 0 HenpeaBraeHHbLIX MOBOUHBLIX AdXheKTaX,
CBS3aHHbIX C YCTPOVCTBOM.

O6cyxneHuve

OCHOBHas! Lieflb UCC/IEA0BAHMS COCTOSNIA B TOM. YTOObI MCC/IEN0BaTb
NPeaB3AToe MHEHVe OTHOCUTE/bHO BbIAB/IMBAEMOr0 06beMa KpoBY Y
NaLVeHTOB, BbINO/HAIOWLYIX MPOKO/bI MasbleB Bo Bpemd SMBG.
VccnenoBaHvie Mokasasio, YTO CpeHuiA 06bem KpoBW, COBPaHHbIN Y
64 nauveHToB, coctaBwl 31 Mk 3TOT 00beM KpoBM B 3 pasa
MpeBbILLGET 06BbeM, HeobxoauMbliA i TecT-nosockn 1.0 Mk, ©
BbHB/SET  OOMbLUOE  HECOOTBETCTBME  MeXIy — 3asiBfieHHbIMIA
TpeboBaHMAMN K 06bEMY KPOBW B TECT-MO/IOCKAX U (aKTUYECKM
XapaKTepoM 3abopa Npob NauvieHToB, KOTOpPbe B HACTOSILLEE Bpems
UCMO/b3YHOT MOC/IEAHME CUCTEMBI MOHUTOPMHIA [IHOKO3bI C *'HYBKM
o6bemom Kposu' (0.3 wm 0.6 vkn).
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PucyHok 7. CpaBHWTeNbHas Ta6nuua o6bema Kposu (MK/T) MO CPABHEHMIO C BU3yasibHOM AMarpaMmMoii TOro xe pasmepa Kanjam KpoBu, KOTopas
nokasaHa nayueHTam, 4o oTBeTa Ha uccnejoBaHue MeTOL0B 3a6opa Npo6 KPoBU.

Tabnuua 6. MccnegoBaHne MeTofoB 3abopa Npo6 KpoBw.

CornaceH uMam NOSIHOCTbIO

3asiBneHne uccnepoBaHuns o
cornaceH, %

A1 mMory nerko nonyumTb 60nee 1 MK KPOBY A8 3aMOfHEHUS MONOCKN. 97
A1 mMory KOMhOpTHO NoAyunTb 6onee 1 MK KPOBW A/151 3aMNOSTHEHUS MOSIOCKU. 97
MonyyeHne OCTATOYHOrO KO/MYeCTBa KPOBU A/151 3aNO/THEHUS MONOCKM 1 MK NErko u 97
6bICTPO caenathb.

MonyyeHne 6onee 1 MKN KPOBU U3 MOel KOXMW BbICTPO M Nerko caenatb. 94
1 pefKo WM HUKOrda He nMmeto Npobnemsl ¢ NnonyyeHnem 6onee 1 MKA KPOBU U3 MOEI KOXM. 92
MonyyeHne [OCTATOYHOrO KOMMYECTBA KPOBW [N1A 3anofHeHnsa 1 MK MOMIOCKU He sBnsieTcs 89

601€3HEHHbIM.
3anonHeHne Moei MoMocKM ¢ NOMOLLbI0 6oNbWKNX Kanenb KpoBu (6onee 1 Mkn) nomoraet

n36exartb NOBTOPHOTO MPOKasbiBAHUS. 80
3anofsiHeHVe Moeli NoM0CKN C MOMOLWb0 60MbLINX Kanenb Kposu (6onee 1 Mka) nomoraeT 79
n36exatb Nopyn NosIoCKu.

A npegnoynTato 60nbly0 Kanao Kposu (6onee 1 Mk), YTOObLI rapaHTUPOBaTh, UTO A He 77

MCMOpYY MOJOCKY.

LlecTbaecaT veTbipe nauneHTa oTBETUIN Ha 5-6ar|anyr0 wKany ona Kaxaoro safaBneHna nccnefoBaHUa: NMONHOCTbIO COrnacHbl, CornacHbl, HU TO,

HW Apyroe, He corsiacHbl UK KaTeropuyeckn He cornacHbl.

Ba)XKHO OTMETUTb, UTO LEIbH0 HACTOSLLEro MCCMefoBaHUS He
ObU10 CpaBHEHWE pasInuMii MeXay OTAeNIbHbIMU  NTaHUETHbIMK
YCTPOWCTBaMW B OTHOLUEHWM 06bema KpoBW, MOTOMY 4TO
npegnonaraeTcs, YTo BCe TeKyLUMe NaHUeTHble YCTPOMCTBA XOPOLLO
paboTaloT B pyKax NPaKTUKYHOLWMX Monb3oBaTeneil. Kpome Toro,
CyLLlecTBYeT MHOXECTBO (DaKTOPOB, KOTOpble BAUAKOT Ha 3abop
npo6, KOTOpble He CBSA3aHbI C HA4a/IbHbIM COBbITMEM MPOKO/IA CaMUM
no cebe WM C yCTPOMNCTBOM, TaKMMM, KakK TEXHUKa Mocne Npokona
(Hanpumvep,  MpPWIOXKEeHHOe  fJaBfieHWe),  UCMonb3yeMas A4S
BbljaBMBaHMA  obpasua  KpoBM M3 KOXUAN'"N  laHHoe
nccnefoBaHme He CTPEMUTCS KOHTPOMPOBAaTL 3TU (haKTopbl.

MHOrouncneHHble  1CCMeoBaHWA  MoOKasasn, YTO  BHYTPU
nauyieHTa, BbIpaXKeHHOe YBenMueHve rNy6yHbl NPUBOAUT K
YBE/IMYEHNIO BbIPKEHHbIX 06bEMOB KPOBWU.TeM He MeHee,
TeKylllee  WUCCMefoBaHWe He  MNbITaslocb  MNOATBEPAUTbL WK
OMPOBEPrHYTb 3TV pPe3yNbTaTbl, MOCKOMbKY Takve WCC/efoBaHNA
lyacto npeanucbIBaloT KOHKPETHYO METOAUKY  And
JKCMpecc-aHam3a KpoBM MOCMe MpOKasibIBaHWS, KOTopas, kak
npaBW/o, MackupyeT Bapvauyn BbIeNEHUS KPOBWM HEe3aBUCUMO OT
HacTpOliKM  Ty6UHbL.  KOHCTPYKUMS  [aHHOTO  McCrefoBaHus
Nno3BO/SISeT NauueHTaM  WUCNoMb30BaTb  MPMBbIYHbIE  HACTPOVKM
rNy6UHbI N TEXHUKY, OLEHMBas MOMyYeHHbI BblAeNEHHbI 00beM
KpoBW. Mbl 0BHapy>uiM, 4TO He 6bl10  KOPPeNAUMn Mexay
BbIOpaHHOM HaCTPOMKOM FNy6VHbI U BblAeNeHHbIM 06bEMOM KpOBU
w1 60/1bt0, C OFOBOPKOI, YTO LUKa/bl HaCTPOMKM TFNy6UHbI He
WAEHTWYHbI B UCNO/b3YeMbIX NIaHUETHBIX YCTPOUCTBAX. X0TA 06beM
KPOB/M M3 Na/ibla 3aBUCUT OT HaCTPOWKWM [yOWMHbI, MNauMeHTbl
00bI4HO  MCNOMBL3YIOT Apyrve MeTogbl (HanpuMmep, YyMepeHHoe
[aBneHue), 4Tobbl MOMYYMTb pasMep Karyim KpoBW, KOTOPbIA OHU
CUnTaIoT 415 cebsa yA06HbLIM NPy 3ano/THEHMW NOAOCKK, HE3aBUCUMMO
OT 3asB/IeHHOro TpeboBaHNA 06bema KPOBU 47151 MOMOCKM.
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YunTbiBasi 3M1aCTUYHOCTb KOXW, HE3HAUUTENIbHYID W BPEMEHHYHO
NPUPOAY paHbl N eCTECTBEHHYH) CK/IOHHOCTb KOXW K HeMeLJ/1IeHHOMY
3aKpbITUIO M0C/e MPOKasbIBaHWSA, CMOXHO [OCTMYb KarviM KpoBM Ha
KOXXe (He3aBUCMMO OT T[/ly6MHbl) 6e3  Kakol-nMbo METOAMKM
NOCT-NPOKa/IbIBAOLLEr0 CTUMY/IMPOBAHNS KPOBWM Ha MOBEPXHOCTb.

Mocne Kaxaoro cobbITUS NPOKa/bIBaHUA KaxXabli NauveHT OLeHVBas
ero W ee BOCMPUHMUMAeMyt0 60/b, MUCMONb3ys LUKay 6onm Gracely.
PesynbTaTbl MoKasasM, 4YTO MeXAy cobpaHHbIM 06bEMOM KpOBM W
607110 He 6bl10 NpsMolA cBsisn, ¢ MeHee 0,01 % gucnepcuMn faHHbIX,
OTHOCMBLLMXCSI K 3TOl B3ammocBsian. dpaxctopdep (Fruhstorfer) un
Op."* Takke OTMETUAM OTCYTCTBUE CBA3M MeXAy 06bEMOM KpOBU W
60NbI0 M MPULLIN K BbIBOAY, UYTO, HECMOTPS Ha YETKYH 3aBUCUMMOCTb
Kak 60/1M  OT MpoKo/Ma, TakK UM o6bema KpoBU OT  [Ny6MHbI
NPOHVKHOBEHWSA, HET NPSMON B3avMOCBA3M MeXay 60/1bl0 U 06BEMOM
KpoBW. HecMOoTpsA Ha 3TW faHHble, 0OCTaeTCs OLLYLLEHWe, YTO BbldenieHune
6onbLUEro obpasya KpoBu co3gaeT 6onblue 6011 A4S nosb3oBaTens,
NpearosioXKeHNe 0CHOBaHO, BO3MOXHO, Ha Y6eXXAeHUN, YTO HacTpolika
rny6uHbl Jo/MkHa 6bITb YBenMyeHa AN LOCTVKEHWUS  6ONbLUEro
KOMMYecTBa KpPoBW. TeM He MeHee, 3TOT apryMeHT He MOXeT MpU3HaTb,
YTO Cam NPOKON M reHepauma obpasLa, XoTa U CBSi3aHbl, Ha CamMoM Jene
ABNSAIOTCA YHUKAbHBbIMUA COBbITUAMU, KadKabli M3 KOTOPbIX BHOCUT
CBOIi BKMag B 0OWMIA pasvep Kar/iv KpoBu. Ha camom fene, LUMPOKWiA
Amanas3oH 06bEMOB KpOBW, MOMYYeHHbIX B Npefenax nauueHToB (Npu
TeX >Ke HacTpolikamu [y6MHbl) MOKas3bIiBAaeT, KaK MHOr0 pas/nyuii
3aBMCUT OT MecTa W METOAa JIMYHOM TeXHUKM Mocne npokKona
(Hanpumvep, nNpUMMeHeHWe [aBfIeHUs)) CWIbHO BMSET Ha 06beM
BblaBnieHHoOM KpoBW. Bosee Toro, HECMOTPSA Ha TO, YTO MPOV3BOAUTENN
(hokycupytoTcs Ha Tpe6oBaHMAX K 06beMy MOMOCOK B MWKPONUTPAX,
nauyeHTbl 06bIYHO MCMOMb3YIOT pasMep Karjn KpoBW, KOTOPbIA OHU
MOryT BUAETb, 06pabaTbiBaTb M MaHWNYINMPOBATb, YTOGbI 3anO/HUTL

MosIOCKY.
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Abstract

Background: Despite the emergence of several new oral anticoagulants, warfarin remains a widely used form of
anticoagulation that continues to have a role in the treatment of cardiac and thrombotic conditions. Objective: The goal
of this study was to evaluate whether the R-T estimation, an equation developed in a previous study, was a valid clinical
tool in managing patients’ warfarin therapy in an anticoagulation clinic in lieu of obtaining a venipuncture international
normalized ratio (INR) secondary to a high CoaguChek XS (CXS) INR. Methods: This study used a randomized
double-blind method to compare the clinical decisions made using venipuncture or CXS machine and recorded the INR,
percentage dose change, time to clinical decision from check-in, and scheduled follow-up. Results: In the analysis of the
difference in percentage dose change, a 1.0% (95% Cl = -0.78 to 2.68; P= 0.27) difference was observed overall, and a
1.2% (95% Cl = -0.59 to 2.95; P = 0.18) difference was observed in the 4 to 5.9 subgroup. Clinical decisions were reached
17 minutes faster (95% Cl = 11-24; P < 0.001) overall and 17 minutes faster (95% Cl = 10-24; P < 0.001) in the 4 to 5.9
subgroup. Scheduled follow-up was 0.38 weeks sooner (95% Cl = 0.01-0.67; P = 0.014) overall and 0.36 weeks sooner (95%
Cl = 0-0.66; P = 0.041) in the 4 to 5.9 subgroup. Conclusions: The results of this study support the use of the R-T
estimation for correction of INR values obtained using the CXS meter when the INR is in the range of 4 to 5.9. This
correction will allow clinics using this device to more efficiently manage patients taking warfarin.

Keywords
INR, warfarin, point-of-care, anticoagulation, ambulatory care

Introduction have shown that correlation between the CXS and standard
lab drops significantly with INR values above 3~

The Anticoagulation Clinic at the University of Florida
(UF) Health Cardiovascular Center is staffed by a hematol-
ogist, pharmacists, and pharmacy .students. This clinic has a
census of about 210 patients with a wide array of indica-
tions for anticoagulation therapy, and the CXS is used for
most patients for in-clinic monitoring. Traditionally, a nurse
in the clinic performed a venous draw on any CXS INR
values >4 because of accuracy concerns. This step increases
patient cost and wait time and can strain the clinic’s avail-
able resources. Thus, a calculation was developed and pre-
viously reported to correct CXS fNRs >4 to a predicted
venipuncture level.” The equation, 0.621 = CXS fNR 4
0.639 = Venipuncture INR (the R-T estimation), correlates

Although highly effective, warfarin can be a challenge to
use in clinical practice because of its narrow therapeutic
window, complex pharmacokinetics, variability in dose
response between patients as well as numerous drug and
food interactions. Close monitoring of the international
normalized ratio (INR) level is required to monitor its
safety and efficacy.

The FNR may be measured by venous blood draw and
use of astandard lab, or by fmgerstick, using a point-of-care
device such as the CoaguChek XS (CXS; Roche
Diagnostics). Point-of-care devices are more convenient
and typically produce quicker results as compared with a
standard lab. However, clinicians and patients must be con-
fident in the accuracy of point-of-care (POC) devices
because inaccurate results could have significant implica- ) o
tions. The CXS has been validated to meet the International UF.Heal.th Shands. Hospital, Gainesville. FL, US.A :

L. L. AUniversity of Florida College of Pharmacy. Gainesville. FL, USA
Organization for Standardization (I1SO) performance AUniversity of Florida Department of Medicine, Gainesville. FL. USA
requirements.” This standard requires that more than 90% Corresponding Author:
of INR values in the 2.0 10 4.5 rang_e be within £30% of the Christopher Richter. UF Health Shands Hospital, 2000 SW Archer Rd
reference lab value." The ISO requirements do not set stan- Room 1520. Gainesville. FL 32610, USA.
dards for fNR values above 4.5." However, some studies Email: richtc'(§shands.ufi.edu
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to a venipuncture INR in their anticoagulation clinic.
Although the equation was able to provide an estimation of
the venipuncture, it was not accurate enough to be called a
surrogate for the venipuncture. The goal of this study was to
evaluate whether the R-T estimation was a valid clinical
tool in managing patients’ warfarin therapy in the antico-
agulation clinic in lieu of obtaining a venipuncture INR sec-
ondary to a high eXS INR. The UF Institutional Review
Board approved this study.

Methods

This study used a randomized double-blinded method to
compare the clinical decisions made using venipuncture or
eXS machine. The inclusion criteria for the study were
anyone male or female, referred to the UF Health antico-
agulation clinic for management warfarin and older than
18 years. During an anticoagulation clinic visit, when a
patient had an INR >4. the patient had a blood sample
drawn for verification of the INR from the laboratory. The
patient was then seen by a licensed pharmacy intern who
interviewed the patient according to a protocol that is part
of the normal clinic procedures in the UF Health anticoag-
ulation clinic. This intern was randomized using a random
number generator to present the patient’s information to
one of the clinical phaiTnacists in the clinic, and that phar-
macist calculated the corrected INR from the CXS using
the R-T estimation. The pharmacist made a simulated clini-
cal decision, and only the CXS INR, the R-T estimation,
the percentage change in dose, length of time until simu-
lated decision was made from check in, and length of time
until scheduled follow-up were recorded on a coded data
sheet. The pharmacist did not disclose any decisions to the
other pharmacists. Likewise, the student was randomized
to present to another clinical pharmacist who made the
clinical decision solely based on the venipuncture INR and
recorded the same information for research. This pharma-
cist was not allowed to see the CoaguChek XS® INR result
or any of the data recorded from the simulation.

Results

Statistical analysis was performed on the data by the UF
Clinical and Translational Science Institute. Both the per-
centage dose change and the time until scheduled follow-up
were tested using 2-sided paired /-tests. The time to clinical
decision was tested using a 1-sided paired /-test because the
decision could not be made sooner than the simulated calcu-
lation. In the case of the venipuncture lab result being
obtained at or before the time of the simulated clinical deci-
sion, the data were recorded and tested as not different, a
0-minute difference for the analysis.

Overall 34 patients were included in the study between
July 31,2015, and October 23, 2015: 30 patients in the FNR
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range of4 to 5.9, and 4 patients in the INR range of 6 to 7.9.
The 6 to 7.9 subgroup was not analyzed because of the
small number of patients in this range. The average differ-
ence between R-T estimation and the venipuncture INR was
0,10 overall and 0.07 in the 4 to 5.9 subgroup. In the analy-
sis of the difference in percentage dose change, a 1.0%
(95% CIl = —0.78-2.68; P = 0.27) difference was observed
overall, and a 1.2% (95% CI = -0.59 to 2.95; P = 0.18) dif-
ference was observed in the 4 to 5.9 subgroup. Clinical
decisions were reached 17 minutes faster (95% CIl = 11-24;
P < 0.001) overall and 17 minutes faster (95% CI = 10-24;
P < 0.001) in the 4 to 5.9 subgroup. Scheduled follow-up
was 0.38 weeks sooner (95% CI = 0.01-0.67; P = 0.014)
overall and 0.36 weeks sooner (95% CI = 0-0.66; P = 0.041)
in the 4 to 5.9 subgroup. Statistical difference was only
observed in time to clinical decision and scheduled follow-
up. Figure 1lillustrates these observations.

Discussion

This study assessed whether the R-T estimation can be used
as a tool to more rapidly guide appropriate clinical decision
making on warfarin dosing when a POC INR is 4 or greater.
The data from this study suggest that the R-T estimate can
be used in lieu of a venipuncture FNR and results in signifi-
cantly faster clinical decision making (17 minutes faster)
but no significant change in dose adjustment (1% differ-
ence). The blinded design of this study allowed clinical
validation of the R-T estimate approach and demonstrated
that there was essentially no difference in the clinical deci-
sion making. Use of the R-T estimate for INRs in the 4 to
5.9 range would be highly useful in high-volume anticoagu-
lation clinics, where reduced visit times can lead to increa.sed
productivity and enhanced patient satisfaction. It can fur-
ther assist patients who monitor their INR in the home set-
ting or when such patients call their physicians with elevated
POC INR values and venipuncture is not immediately
available.

During the study, the mean difference between the R-T
estimation calculations and the venipuncture results was
similar to that in the original study, as expected.” No statisti-
cal significant difference was demonstrated in dose adjust-
ments, and the investigators defined aclinically insignificant
difference as less than 5%. They established this definition
based on accepted algorithms for dose adjustment that
include a minimum dose adjustment of 5% when
warranted.” It is important to note that this is not the per-
centage of dosage change but the difference between the
simulated and actual change. For example, if a simulated
dose adjustment of 15.4% and an actual adjustment of 7.7%
were made, the difference was recorded as 7.3%. Because
the 95% CI was less than 3%, both overall and in the 4 to
5.9 subgroup, the investigators are very confident in stating
that the R-T estimation is validated as a clinical tool when
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/KnnHnyeckada sanngauma R-T oueHku ons
pe3ynbTaToB, NOJIyYEHHbIX CUCTEMOWA
MoHuTOpuHra CoaguChek XS INR

ABTOpbI cTaTbu: Kpuctogep Puxtep, 4OKTOP hapMaleBTMUYecKMx Hayk\
bxelimc Telinop, [OKTOp hapMaL,eBTMHeCKUX Hayk”, xoiaHa PaiT, foKTop
thapmateBTUYeCcKNX Hayk\ 1 bpagnun ®netuep, AOKTOP MEAMLMHCKUX HayK,
nokTtop Hayk™ (Christopher Richter, PharmD”, James Taylor, PharmD*,
Joyanna Wright, PharmO\ and Bradley Fletcher, MD, PhD")

Kpatkoe cofiepwaHyie JOKyMeHTa
VicxogHas mHGopmaums; HecMoTpst Ha MOSIBMEHVE HECKOMbKVX HOBbIX MEpopasibHbIX aHTVKOAry/AHTOB, BapdapyiH OCTAeTCA LLMPOKO MCrO/b3yemoli thopmoii
aHTVKOAryNIAHTHOO Nperapata, KOTOPbIVi NPOAO/KAET UrPaTb BaKHYHO PO/b MPW SIEYEHW CEPAEUHBIX M TPOMBOTUHECKMX COCTOSHMIA. Lienn v 3agaum: Lienb faHHoro
VCCMesjoBaHVA COCTOSIA B TOM, YTOGbI OLIEHWTb, SBMSETCA /M R-T OLEHKa (YpaBHEHVe, paspabotaHHOe BO Bpevl MPedb|OyLLero 1ccriefosaHns) 3qheKTMBHBLIM
KIMHWYECKVIM VIHCTPYMEHTOM 19 YTPaB/ieHns! NIeYeHeM MaLEHTOB C MOMOLLbHO BapdiapiHa B aHTUKOAry/IALIMOHHON KIMHUKE BMECTO MOMyYeHUs MEXTYHaPOAHO;0
HOPMUPOBAHHOTO OTHOLLEHMST BeHeryHKUuM (INR), KoTopoe siB/sieTcs BTOPMYHBLIM M0 OTHOLLIEHMKO K BbicOKOMY rokasarento CoaguChek XS (CXS) INR. Mesogbt:
HacrosiLLee viccrieaoBaHve UCMOMb30Ba0 PaHLOMVVPOBaHHbIA BOVHON Crienoi MeTog, [1:f CpaBHEHMA KIMHWUECKVIX Pe3y/bTatoB, CAENaHHbX C UCMOb30BaHNEM
BEHEMyHKUMN W cicTeMbl CXS 1 3apervcTpupoBaHHbiX 3HaueHui INR, vsyueHns HeOBXOAMMOCTU MPOLEHTHOMO MBMEHEHs! 103bl, OMpedernieHns BpeMeHu [0
MPVHATA KIMHAYECKOTO PELLEHVA C MOMEHTA PErVCTPpaLW Pe3syribTaros Y BpeMeH 3arviaH pPOBaHHOrO HabMioaeHMa 3a nauyieHtTaMn. PesynbTarbl UCC.Te[0BHHMA:
Mpv aHarv3e PasHULbI B MPOLIEHTHOM VIBMEHeHV A03bl, B LIEOM Habrnioaariack pasHuua B 1,0% (95% CL (nosepurenbHbii vHTepsan) = ot -0,78 oo 2.68, P = 0.27) n
Habnoranack pasHvLa B 1,2% (95% C1 = ot -0,59 ao 2,95; P = 0,18) B noarpynne naLyeHToB €O 3HaueHusMm oT 4 oo 59. KnvHWyeckvie pelleHns, B Lienom, Gbuin
NPMHATBI HaL 17 MUHYT BbicTpee (95% CL = 11-24, P < 0,001) 1 Ha 17 MuHyT GbicTpee (95% C1 = 10-24, P < 0,001) B noArpynne naLyleHToB co 3Ha4eHusMm ot 4 1o 5.9,
3an/aHvpoBaHHoe HabMaeHe, B LignoM, 6bu1o Ha 0,38 Heperm panblue (95% CL = 0,01-0,67; P = 0,014) 1 Ha 0,36 Henerm paHbLue (95% CL = 0-0,66; P=0,041) B
| nogrpynne rawveHTos co 3HaveHV sV OT 4 00 5,9. BbiBoAb!l: Pesynbtarbl HAaCTOALLEro UCCMeaoBaHus MOATBEPKOAT MCMONb30BaHVe R-T OLIEHKN [/ KOppeKLWn
3HaueHn/i INR, nosydeHHbIX C UCNo/s3oBaHveM mprbopa CXS, ecm 3HadeHvie INR Haxomumes B ayanasoHe oT 4 Ao 5.9. '>ra Koppekuyis MO3BO/MT K/MHVKaM,

VCTIOMb3YHOLLYIM YKa3aHHOE YCTPOIACTBO, 6aree AeKTVBHO YMPaB/ AT JIEYEHVEM NALEHTOB, NMPUHUMAMOLLYIX BARGAPUH.,

KnwouyeBble cnoBa u TePMUHBbI
INR. BapapyH, MeCTo Hab/IloIeHN 3a NaLlyeHTaMu, aHTUMKoarynsaums, amGynaTopHasi nomoLLb

BeeneHue

HecMoTpsi Ha BbICOKYHO 3(h(heKTUBHOCTb, BapthapuH MOXET cTaTb
npo6sieMoli NpU MCMoNb30BaHNM B KMHUYECKO MpaKTWKe U3-3a ero
Y3KOro  TepaneBTUYECKOTO  OKHA, C/IOKHOW  (hapMaKOKUHETUKY,
M3MEHSIEMOCTM peaKLy Ha Nprem A03bl CPean PasMyHbIX NauyeHToB, a
TaKke us-3a MHOTOUMC/IEHHBIX B3aMMOfelicTBUIA MexXay
NeKapCTBEHHbIMU CPeACTBaMM W MPOAYKTaMU MuTaHusA. [nsi KOHTPosst
ero 6e3onacHOro npuvMeHeHMsS ©  3(h(heKTUBHOCTU  HEOOXO0AMMO
o6ecneunTb  TWATeNbHbIA  MOHWUTOPWHI  YPOBHS  MeXJyHapoAHOro
HOpMa/In30BaHHOro oTHowweHMs (INR).

INR MOXEeT 6bITb M3MEPEHO C NMOMOLLbIO BEHO3HOI0 3a60pa KpoBM 1
C MOMOLLbI WCCMEfOBaHUA B CTaHAapTHOM nabopatopuu, wm c
.MOMOLLbI0 3a60pa KanuinspHoi KpoBU M3 Maslbla, C WCMO/b30BaHUEM

"'yCTpOIACTBa B MecTe HabMOAeHNS 3a NauMeHToM, Takoro kak CoaguChek

XS (CXS. komnaHus-npoussoanTeNb «PoLl [JnarHocTUKe).

YCTpOWCTBa, YCTaHOBMEHHbIE B MeCTe HabNOAeHNS 3a NaumeHTamu,
6onee ypobHbl K 006bIMHO AatoT 6osee  BbICTPble  pesy/bTaTbl MO
CpaBHEHWIO CO CTaHAapTHOM nabopatopvei. OfHaKO KIMHWUYECKME
BpauM W MaumeHTbl AO/DKHbI 6bITb YBepeHbl B TOYHOCTU YCTPOWCTB B
MecTe HabntofeHns 3a nauveHTom (POC), NOTOMY YTO HETOYHbIe
pesynbTaTbl MOrYT UMETb 3HauuTeNbHbIE nocneacTsusa. Cuctema CXS
6bia MOATBEPXJeHa KakK COOTBETCTBYIOLLAS  3KCMIyaTauMOHHbIM
TpeboBaHMAM MexayHapoAHOM opraHuMsaumm Mo cTaHfapTy3aumm
(1SO)." 3T0T cTaHAapT TpebyeT, 4uTo6bl 6onee 90% INR 3HaueHuin B
AnanasoH oT 2,0 ao 4,5 6bum B Npegenax £ 30% OT 3HAYEHUS1 3TASIOHHON
nabopatopun.' TpeboBaHuss 1SO He ycTaHaBAMBAOT CTaHAapTbl ANA
3HayeHnii INR Bbiwe 4,5. ' OpHako, HEKOTOpblE WCCeA0BaHMSA
MoKasain, UTO KOPPensuMst Mexay pesynbtatamu cuctembl CXS wu
CTaH4apTHOM nabopaTopuy WMMeEeT 3HAUUTeSbHOE MafieHue 3HayeHWi
INR BbIe3. NN

[LLira.mn: «Powu [yiabete Kea F'M6X» (Roche Diabetes Care GmbH)
CaHpxodep LLitpacce 116, 68305 MaHHxaiim
(-Sandhofer Strasse 116. 68305 Mannheim)]
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B aHTUKOArynsLMOHHON K/IMHUKe npv LleHTpe

CepAeyvHOCOCYANCTbIX 3aboneBaHUn YHuBepcuTeTa dnopuabl  (UT)
pa6oTaloT rematonoru, apmaueBTbl U CTyAeHTbl - hapMaueBTbl. 3Ta
K/MHNKA UMeeT Ha yyeTe 0Ko0 210 naumeHTOoB C LUMPOKUM CMEeKTPOM
noKasaHWin [na  aHTMKoarynsHTHoi Tepanuwn, a cuetema CXS
MCNOMb3yeTCs B OTHOLLEHUN 6OMbLUMHCTBA MaLMeHTOB ANA NPoBeaeHUs
BHYTPU K/IMHWUYECKOrO MOHUTOPWUHra. TpaguuMOHHO, MeacecTpa B
KMMHUKe OCYLLIECTB/ISIET BEHEMYHKLMIO NpK /H06bIX 3HaveHMsIX CXS INR
> 4 u3 coobpakeHWl i TOYHOCTWU pe3y/bTaToB. TOT 3TaH yBenuumBael
CTOMMOCTb 06CNY)XMBaHWUA NaLMeHTa Y BpemMs OXMAaHWSA pesynbTara, U
MOXET OrpaHVyYnTb [OCTYMHOCTb WMEHLMXCA PEeCYpPCOB  KIMHUKM.
Takvm o6pa3oM, 6Obin  paspaboTaH MeTOL pacyeTa, Kak paHee
coobwanock, Ansa koppekumn CXS INRs > 4 0o nporHo3vpyemoro
YPOBHSA BeHenyHKumn."
YpaBHeHre, 0.621 x CXS INR o 0.639 = BeHenyHkumss INR (R-T
OLeHKa) KoppenupyeT ¢ BeHenyHkuved INR. pesynbTaTbl KOTOPOM
nosnyyeHbl B aHTUKOAryNSLMOHHON KIMHUKE. XOTS ypaBHeHWe 6blio B
COCTOSIHUW 06eCneYnTb OLEHKY BEHEMyHKLW, OHO Obl10 HefoCTaruHO
TOYHbIM, W MO3TOMY OHO Ha3bIBAETCA 3aMEHWUTE/IEM  3HAYeHUs
BEHENYHKLN.

' UF Health Shands Hospital, Gainesville, FL, USA (YHuBepcuteT ®riopuapl,
BorbHMHOE YHpeXXaeHIe 3apaBooxpaHeHa LLisHac, MeliHean , Gropuaa,
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Llenb aToro uccnefoBaHWs cocTos1a B TOM, YT0ObI OLEHWTb, SBMISETCS /A
R-T oueHKa [eACTBUTENbHBLIM  KIMHUYECKUM  UHCTPYMEHTOM A/
yrpaBfeHns NeveHnem naumeHToB BapapyMHOM B aHTUKOAryIALVMOHHON
KMHMKe BMeCTO nonyyeHuss INR  BeHenyHKUuW, BTOPUYHOW MO
OTHOLLEHUIO K BbICOKOMY 3HadeHMto CXS INR. HacTtoswee
ncecnefoBaHve 6bi10 0406peH0  COBETOM  MHCTUTYTCKMX 0630poB
YHuBepcuTeTa Propuabl.

MeTogpl

B 3TOM MCCMeA0BaHUM WCMONb30BaICA PaHAOMU3MPOBaHHBIA ABONHOM
Cenoii MeTof ANA CPaBHEHUS K/IMHWUYECKUX PELLEHW, CAenaHHbIX C
MCNOMb30BaHVEM  BEHEMyHKUMM wwm  cuctembl CXS.  Kputepusamm
BK/IIOYEHNA B MCCefoBaHWe Obinn /H06ble MY>XXUMHBbI WIN SKEHLLNHDBI
CTaple 18 neT, KOTOpble 06palaincb B KAMHUYECKYH 60NbHULY
aHTUKOArynsUMoHHOM Tepanuu nNpu  YHuBepcuTeTe dnopugbl ans
fledeHMss ¢ nomowbito  BapdapvHa.  Bo  Bpems  nocelleHus
aHTUKOArynALMOHHOW KMMHWKK, ecnn 3HadeHne INR y nauueHTa 6b110 >
4. y naupeHTa nNpou3Boamscsa 0T6op obpasLia KPoBU 418 NOATBEPXKAEHUSA
3HadeHna INR ¢ nomoLLbto nabopatopum. 3aTeM MauyeHT ocMaTpuBascs
JINLEH3NPOBaHHbIM  (papMaLleBTOM-CTaXKEPOM,  KOTOPbIA — onpaLumsan
nauvieHTa B COOTBETCTBMM C MPOTOKO/IOM, KOTOPbIA SABASETCH 4acTbio
06bIYHbIX K/MHWYECKUX  MNpouedyp B aHTMKOArysnsiLvoHHON
KMHNYECKOM 60MbHULE MU YHMBepcuTeTe Popuabl. STOT CTaxep
Bbl6MpasiCd  NPOV3BO/IbHLIM 00pasoM C WCMOMb30BaHMEM [eHepaTopa
CyYyaiHbIX uucen, ANA MPeACTaBneHVs MHGopMauuy OT naumeHTa
O4HOMY M3 K/IMHMYECKMX (hapMaLeBTOB B K/IMHWKE, a YKaszaHHbIA
(hapmMaLeBT  paccuuTbiBasl  CKOPPEKTMPOBaHHOe  3HayeHue  INR.
nosy4veHHoe OT npubopa CXS. wucnonb3yss R-T oueHky. dapmauesT
[enan MoAenvMpoBaHHOe K/IMHWUYECKOE PeLLEHVe, U B 3aKOAMPOBAHHOM
JINCTE AaHHbIX OblM 3aperucTpupoBaHbl TOMbKO 3HadeHMss CXS 1INR,
R-T oueHKa, NPOLEHTHOE M3MEHEHUWN [03bl, MePWOof BPeMeHW 40 TOro
MOMEHTa, OKa CMOJENMPOBAHHOE peLleHne He Obl10 MNPUHATO OT
MOMEHTA perncTpaumn, a Takke nepuos BpeMeHn 0 3aniaHMpoBaHHOMO
nocnegytowero HabnogeHns. PapmaueBT He PacKpblBas HUKaKMX
pewleHnidi apyrum capmaueBTaMm. AHa/IOTMYHO, CTYAEHT 6bl1 BbibpaH
CMlyYyaiiHbIM MEeTOAOM [NA MNPeACTaB/eHNs APYroMy  KAVMHUYECKOMY
(hapmaLieBTy, KOTOPbIA MPUHAN KIMHUYECKOe PeLLeHNe UCKIHUUTENTbHO
Ha OcHOBe BeHeryHKuUuKn INR v 3apeructpupoBan Ty ke UHHopMauumio
0N vccnefoBaHus. JToMmy (bapmaueBTy He paspeLlanocb BUIETb
pesynbtat  CoaguChek  XS® INR  wm  nobble  [aHHbIe,
3aperucTpMpoBaHHble B pesynbTaTe MOAE/IMPOBAHNA PELLEHUS.

PesynbTartsl

CTaTUCTNYeCKUIA aHaM3 AaHHbIX 6bU1 BbINOIHEH HayUHbIM MHCTUTYTOM
K/IMHUYECKOA W TPaHCNSALMOHHOA  MeauUMHbI  NpU  YHUBEpcUTeTe
dropyabl. Kak MpoueHTHOE W3MeHeHMe [03bl, TaK W Bpema [0
NnJaHoOBOro HabntoaeHNs NpoBepPsiINCL c MCMoNb30BaHNEM
[BYXCTOPOHHMX MapHbIX r-TeCTOB. Bpemsa 4/t NPUHATUA KIIMHUYECKOrOo
pelleHnss 6bL1I0  NPOBEPEHO C  WCMOMb30BaHMEM  O4HOCTOPOHHEro
NapHOro r-Tecta, NOTOMY YTO peLLEeHWe He MOT/10 BbITb MPUHATO paHbLLe,
YeM CMOLENMPOBaHHbIV pacyeT. B cryyae, ecnv pesynbTaTt BeHeNyHKUMN
13 nabopaTopum NOCTynaa Ha MOMEHT WM 40 MOMEHTa MOLE/IMPYeMOro
K/IMHWYECKOr 0 PeLLIEHUS], AaHHble MPOBEPSAINCH U PErUCTPUPOBASIUCE KakK
He pasnyatoLmecs mexgay coboi, ¢ O(HoMb) - MUHYTHOW pasHULER 4ns
aHamsa.
B 06Lueit cnoxHocTy, 34 naumeHTa 6bIIM BK/KOYEHbI B UCC/ef0BaHMe
B nepviog mexay 31 wona 2015 roga u 23 okta6ps 2015 roga: 30
naumeHToB Umenu 3HadeHnss INR B avanasoHe oT 4 1o 5,9 n4 naymeHTa
vmenn 3HadeHus INR B guanasoHe oT 6 go 7,9. Mogrpynna nayueHToB
CO 3HayeHMsMM OT 6 [0 7,9 He aHaM3MpoBanacb W3-3a HebONbLUOrO
yucna NaupyeHToB B 3TOM uanasoHe.
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CpeaHsia pasHuua mexxay R-T oueHKoi 1 INR BeHenyHKUVMeRn cocTaBuia B
uenom 0,10 n 0,07, a B noarpynmne naymeHToB €O 3Ha4YeHUsMU oT 4 1o 5.9.
Mpn aHanM3e pasHWLbl B MPOLEHTHOM W3MEHEHWM [03bl B LIE/IOM
Habnoganacb pasHuua B 1,0% (95% Cl1 = ot -0,78 go 2,68. P = 0.27) n
pasHuya B 1,2% (95% CL = o1 -0.59 go 2.95, P = 0.18 ) Habnoganacb B
noarpynne nauueHTOB €O 3HayeHusMU oT 4 o 5.9. KnuHuyeckue
peleHuns, B LEenoM, 6bLIn nony4veHbl Ha 17 MUHYT 6bicTpee (95% Cl
11-24, P <0,001) n Ha 17 muHyT 6bicTpee (95% Cl = 10-24, P <0.001) B
nogrpynne nauueHToB €O 3HayeHUAMM oT 4 fo 5,9. 3annaHmpoBaHHOe
HabnogeHe 6b110 NPUHATO B LenoM Ha 0,38 Hegenn paHblue (95% CL =
0,01-0,67; P = 0,014) n Ha 0,36 Hegenm paHblue (95% C1 = 0-0,66; P =
0,041) B nogrpynne nauyueHToB €O 3HadeHusiMM oT 4 po 5.9.
CratucTuyeckas pasHuLa Habnoganach TofbKO MO BPEMEHW A0 MPUHATUA
K/IMHWYECKOTO  PeLLeHns U M1aHoBOro  HabnogeHws.  PucyHok |
WNIOCTPUPYET 3TU HabMOAEHUS.

O6cy»KaeHue

B 9TOM WCCNegoBaHWM OblL10 OnpegenieHo, MoXeT /M R-T oueHka
MCNO/Mb30BaTbCA B Ka4eCcTBe COOTBETCTBYHIOLLEr0 UHCTPYMEHTa Ans 6onee
ObICTPOr0 MPUHATUSA KIMHWUYECKOTO PeLLEHNSs OTHOCUTESIbHO [O3UPOBKM
BaphapuHa, Korga nokasatesib POC INR paBeH wm Bbiwe 4. [aHHble
HaCTOALLIEro WCCMeoBaHNS CBUAETE/IbCTBYHOT O TOM, 4To R-T oueHka
MOXET MCMONb30BaTLCA BMECTO BeHenyHKuuMnM INR © npuBOAMT K
3HAUMTENBbHO YCKOPEHHOMY MPUHATUIO K/IMHUYECKOro pelleHns (Ha 17
MWHYT 6bICTPee), HO MNP 3TOM He BO3HWKAET HWMKaKVX CYLLECTBEHHbIX
N3MEHEHN ANA KOppeKummn A03bl (pasHuua B 1%). Crenoit MeTog 3Toro
uccnefoBaHMA  MO3BOMIWM - OCYLLECTBUTH  K/IMHUYECKYHD  Ba/ingaLuio
(NpoBepky  pocToBepHOCTM) noaxoja K R-T oueHke, ©“ OH
NPOAEMOHCTPUPOB&A/T, UTO MO CYLLECTBY He ObLI0 HUKaKOW pasHuLbl npu
NPUHATAN  KIMHUYECKMX pelleHnid. Vicnonb3oBaHve R-T oueHKM ans
3HaueHuin INRs B mogrpynne nauyeHToB CO 3HaYeHMsIMK OT 4 o 5,9 6bl1o
Obl BeCbMa MO/E3HbIM B aHTUKOArYNAUMOHHBIX K/IUHWKaX C 60MbLUMM
KO/IMYECTBOM MAaLMEHTOB, rAe COKpPALLEHMe BPEeMEHW MOCELLEHUS MOXKe3
MPUBECTU K MOBbILEHVIO  MPOU3BOAUTENIBHOCTM U MOBbILLUEHWIO
YLOB/IETBOPEHHOCTM MALMEHTOB. 3TO TakKe MOXET MOMOYb MauyeHTam,
KOTOpPble KOHTPO/MPYIOT CBOM 3HayveHus INR B jOMaLUHUX YCIOBUSX, WK
Korga Takvie nauveHTbl 06pallaloTcs K CBOMM Jlevallym Bpadam npu
NoBbILLEHHbIX 3HadeHMAX POC INR, n B cnyyae, Korga BeHEenyHKLMIO
Henb3A MPomn3BeCcTU OrepaTuBHO.

Bo Bpema ucCnefoBaHVA CpefHAs pasHuua Mexgy pacyeTamu
oueHKM RT v pesynbTaTtaMmy BeHenyHKLUUY Oblia aHaormyHa Toi, KoTopas
6bl1a Nony4veHa BO BPeMs UCXOAHOr0 UCC/EA0BaHUSA, KaK M 0XXW1AAnoch.
HWKakoi cTaTUCTUYECKM 3HAYMMONM pasHWLbl AN KOPPEKTUPOBKM A03bl
BbISIB/IEGHO He O6bl7I0, W WCCNeAOBaTeNIN  OMPefe/uAN  KIMHUYECKU
He3HauMMylo pasHuly, paBHyl0 MeHee 5%. OHW yCTaHOBMAWU 3TO
onpefesieHne OCHOBbIBAasCb Ha MPUHATBLIX a/ITOPUTMaX KOPPEKTUPOBKU
[103bl, KOTOPbIE BK/IOYAT MUHUMA/IbHYIO KOPPEKTUPOBKY f03bl, PaBHYHO
5%, Korga aTo onpasfaHHO. * BaXkHO OTMETWUTb, YTO 3TO HE MPOLEHT
M3MEHEHUS [03bl, a pasHMLUa MeXay CMOAEeNMPOBaHHbIM U (haKTUYECKM
n3MeHeHveM. Hanpumep, ecnm 6bl1a NpousBefeHa CMOAeNMpoBaHHas
KOppeKTVpoBKa f03bl Ha 154%, 1 6blna ocyllecTB/ieHa hakTuyeckas
KOPPEKTMPOBKaA Ha 7,7%, pasHuua bbina 3anmcaHa Kak 7,3%, MocKonbKy
95% CI (goBepUTENbHbIA UHTEPBaUT) cOCTaBNsA MeHee 3% , KaK B LiE/IOM,
TaK 1 B NOArpynmne nauveHToB Co 3HaYeHnsIMU oT 4 4o 5.9. nccnegosarenu
6bUM NOMHOCTBLIO YBEPeHbl B TOM . UTO R-T oueHKa 6blia NoATBePXKaeHa
KaK K/IMHUYECKWA MHCTpyMeHT, ecnm INR coctaBnsieT ot 4 go 5.9.
3HaveHns INR, paBHble 6 nnm 6onblue, 6bUM MI0X0 NPeAcTaB/eHbl U3-3a
OTCYTCTBMSA JaHHbIX B 3TOM AuanasoHe.



P n gpyrune asTopbl

PasHuua npu KoppekTupoBke [,03bl (%)
O6uwwas
INR=4-5,9

PasHuLa No BpeEMEHU MPUHSTUS peLleHust (B MUHYTax)
O6uwasn
INR=4-5,9

PasHuua B npoBefeHUn 3aniaHnpoBaHHOIo
HabnogeHus (B Heaensx)

O6uwasn

INR=4-5,9

CTpaHunuya 647

CpeanHee 95% foBepuTesfib- p-3HavyeHue
HblA HTepBan

1.0 -0.78-r.88 0.?7
1.2 -0.8S-2.95 0.18
ul7 -24-1-111 <0.001
-17 -24-1-10) <0:.001

40.3a +0.6H-0.01) 0,0,14
4).36 0.041

TeHaeHuma Kk cmogennposaHHomMy INR TeHaeHumA K BeHenyHKumu INR

PucyHOK |. 3Ta aMarpavMma rnokasbIBaeT rpagiMk BEPOSTHOCTM YCMELLHOMO UCX0Aa A/sl PesyNbTaToB UCC/eaoBaHusl. JuarpamMma nokasbisaet
NPOLIEHTHOE pas/inume Npu KOPPEKTUPOBKE 103MPOBKE, PasHULLY BO BPEMEHU B MUHYTaX AN NPUHATUAS KIMHUYECKOE PeLLIEHIE, Y PasHULLY B Hefensix

[N15 3an71aHNPOBaHHOr0 NOC/eayroLLEero HabaeHNs.
CokpaLLerust: INR, MexayHapoaHoe HopMa/IM30BaHHOE OTHOLLIEHVE.

CTaTtuCTUYeCK/ 3HauMMast pasHuLa BO BPEMEHW AN MPUHATUA
K/IMHNYECKOTO PeLUeHVS  SAB/MISIETCA  K/IMHUYECKM  3HAUYMMbIM - MapKepoM,
KOTOpPbIA 6bl1 CBA3aH C NPOAO/KMTENBHOCTBIO BM3UTA NauueHTa B MecTe
Hab6ntogeHus. Vicnonb3oBaHne R-T OLEHKW COKpallaeT BM3WUT MauvieHTa B
cpegHemM Ha 17 MUHYT W MOBbIW@eT 3PeKTUBHOCTb PaboTbl KIMHUKN.
Pa3HuUa B 3aniaHMpoBaHHOM MNOcnefytoLweM HabaiogeHUn Bblna HEMHOIO
6bicTpee Npu Mcnonb3oBaHMM R-T OLEHKW, 1 pasHuua bblna CTaTUCTUYECKN
3HauMmol. Tem He MeHee, WCCNefoBaTeNIM ONPEeAeMAN  KMHNYECKU
3HAUMMYIO pasHWLY MpW 3anjaHUPOBAHHOM MOC/efytoleM HabaLeHnN
6onee 4em B 2 Hedenu. JTO OMpedeneHWe cornacyeTcs € pesynbTaramu
npegblyLumMx  UCCNedoBaHW,  KOTOpble  paccMaTpusav  BOMPOCHI
HabnofeHns 3a nauveHTamu, MPYHUMAKOWMMK - BapdapuH, Npu  3ToM
HWKHSSE FpaHvUa Mocnedytowero HabnofeHus coctaensna 14 fHeid. *
PaccmatpviBaemass pasHuuUa 1S 3an/aHMpOBAHHOIO  MOC/NedyoLLero
HabMIOAEHNA He CUMTAETCH KIMHUYECKN 3HAYMMOR. CTpemsAcb 06bACHUTb
HabngaemMyo CTaTUCTUYECKYIO PasHULLYY, BO3MOXHO, UTO K/IMHWYECKMM
BpaYoM, BbIMOHABLLMM pacyeT, 6b110 JOMYLLEHO OTK/IOHEHWE, B OT/INYME OT
Bpaya, MCrosib30BaBLLEr0 BEHEMyHKLUMIO, YTO MNPUBENO K HeboNbLLIOMY
OTK/IOHEHMIO B 3an/laHMPoOBaHHOM Moc/efytoweM HabogeHun. 3Has, YTo
3TO0 ypaBHeHWe 6bl10 NPeaMETOM UCCef0BaHNSA, 3TO, BO3MOXHO, Mo6yAnno
K/IMHWUYECKOr0 Bpaya Ucnosnb3oBaTb R-T OLEHKY 60/1ee KOHCepBaTMBHO /1A

CNeAyloLLero HabnaeHNa U NNaHUpPoBaHWS BM3WUTa NauuweHTa Ha 6onee
@+Huii cpok. [laHHoe MccrieoBaHMe He NMPOBEPANO HUKAKVe Pasinuus npu

NPUHATUM  KIMHNYECKWX PELLEHUA, ecn [0 KOPPeKUMU MCMOMb30BasICA
CXS INR, HO npegployliee wmccnefoBaHe MOATBEPAUIO AOCTOBEPHYHO
CTATUCTMYECKYIO pasHuLy Mexay pesynbTatamm CXS u pesynbtatamu
BeHenyHKUMK INR, uTO TpebyeT KOPPeKTMPOBKW." IMOCKONbKY CyLecTByeT
pasHiua  Mexay ABYMS  pesynbTaTamu,  OXupaaeTcs, uto  6ygeT
NMPUCYTCTBOBaTb 3HAYMTENlbHAA pasHULa MpyU  NPUHATUN  KITMHUYECKUX
pelleHniA Ha ocHoBaHUM pe3ynbTatoB CXS 40 MOMEHTa KOppekuun u
NosTyYeHNs Pe3y/ibTaToB BeHeNyHKLUUN.

X0TS pe3y/nbTaTbl 3TOr0 UCCNEA0BaHNSA AeNCTBUTENLHO MOATBEPXKAAOT
R-T oueHKY KaK KIVHUYECKMIA MHCTPYMEHT, CYLLLECTBYIOT TakXKe HEKOTOPbIe
orpaHuyeHus. MocKonbKy Apyrvie yYpexaeHnusa MoryT UCrosb30BaTh Apyrue
nabopaTopHble CTaHAapTbl, 3Ta KOPPeKUMS MOXET He HaxoauTbCs B
COOTHOLLEHUM C WX pesynbTatamy BeHenyHKumy INR. ecnv OHW  He
ncnonb3ytoT HeonnactuH (Neoplastin) B kauecTse peareHTa.”
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Tem He MeHee, 3TO pas/iMuMe He BAMSET Ha Bamgaumio R- T oueHKU B
KayecTBe K/IMHWYECKOTO MHCTPYMEHTA, MOCKO/bKY HEOMMacTUH SB/SeTCA
30M10TbIM CTaHAapPTOM B AaHHOM WCC/EfOBATENbCKOM  YUPEeXAeHUN.
Kpome TOro, B aHTMKOAryfsUMOHHOA KAWHWKE 6OMbHULbLI  NpU
YHuBepcuTeTe Popyabl, M3-3a TOF0, YTO OHa OTKPbITA TOMbKO 1/eHb B
Heaesnto, KOPPeKTUPOBKA J03bl MOXKET 6bITb 60/1ee KOHCEPBATUBHOM, YeM
B TeX KIMHWMKAX, KOTOpble WMEIT pacnucaHue ¢ 6osiee  4YacTbiMM
BM3WTaMM NaUMeHTOB Ans  HabnogeHust. CnefoBaTtenibHO,  MOYTU
0MHaKOBble PEKOMEHAALMN KIMHUYECKUX (hapMaLieBTOB B 3TOM K/IMHUKE
MOFYT He COr/1acoBbIBATLCA C PEKOMEHAALMAMUN OCTaslbHbIX (hapMaLeBTOB
B APYrMX KIUHUKAX, NCNOMb3YIOLLNX pasHble KIMHWYECKMe MPOTOKObI U
CTaHfapThbl. Mockonbky [aHHoe ncenefoBaHme ABNSETCA
Ba/MAAUMOHHBLIM, U TONbKO 30 COrflacoBaHHbIX 3HAYeHUA W peLueHui
6bM HEOBXOAMMbI B KAYeCTBe CTATUCTUYECKKMX, 3TO Mcc/lefoBaHue 6b110
3aBepLLUEHO B TeYeHMe KOPOTKOro nepuroga BpemMeHun (MpubnnsvTenbHoO 3a
3 mecsaua). Byaywime wuccnegoBaHuA MOryT BKoYaTb B cebs 6onee
LAUTeNbHbIA  Mepuog, 4Tobbl y6eauTbCs B OTCYTCTBUMM  CE30HHbIX
Kone6aHwii 1 BKIOYaTb 60/1ee MHOMOUMCIIEHHYO MONYNALMIO NaLWeHToB
0N BbIABEHNA MH06bIX MOArPYnn, pesy/bTaTbl KOTOPbIX MOMYT W.METb
pe3sKo OTK/IOHAOWMECA 3HAYeHWs. B faHHOe wuccnefoBaHME HC
BK/OYA/ICA  AMarHo3 nauueHToB, MO03TOMY aHaiu3 MOoArpynnbl  He
nposoguncs. TeM He MeHee, HacTosillee WcCnefoBaHWe 6bLI0
NPOAO/HKEHNEM  MEPBOHAYa/IBHOIO  UCC/IEfloBaHWSA, MNPOBEAEHHOIO B
aHTUKOAryNAUMOHHOM  KIMHUYECKON BoMbHULE MpU  YHMBepcUTeTe
dnopugbl, N OHO BKIYaNo0 B ceba 151 nmaupeHTa, HabMlOfaeMbIX B
TeueHne 1roga n 8 mecsaues,” XoTs aHa/IM3 MOArPYNMbl MauyeHToB Gbin
Obl HTepeceH 419 1ccnefoBaHUs B OyayLleM, JaHHOe UCCNefoBaHUe He
Tpeb6oBasio 3TOro, MOTOMY YUTO KedKAbIA NaupeHT Haxogwics no ero/ee
COBCTBEHHbLIM KOHTpOsieM. Mo 3TOM nNpuunHe AMarHo3 nauveHTa He
[0KeH 6bU1 6bITh (PAKTOPOM 419 Bangaumn. KiccnegoBaHve 1CKIOYano
NaLneHTOB C AMArHO30M «aHTUOCHONNMUAHBIA CUHAPOM», NOTOMY YTO
npuéop CXS He o0pobpeH ANA MUCMOMb30BAHWMS B OTHOLLUEHWMM Takux
nauvieHToB. TeM He MeHee, elle OAHO MapasieflbHoe WCC/efoBaHNe
npoBoauTcs B 60MbHULE NpyU YHuBepcuteTe dropuibl 41 OLEHKM
MCMOMb30BaHWSA  3TOr0  YCTPOMCTBA Yy MAUMEHTOB C  CUHAPOMOM
aHTudochonMNnaHbIX aHTMTeNn. Kpome Toro, B 6yayLLnX UCCeA0BaHNAX
[O/MKHBI 6bITb PAcCMOTPeHbl BOMPOChI YA0B/IETBOPEHHOCTU M KayecTBa
XKM3HW MauWeHTOB B [OMOSHEHWE K WCCNeA0BaHMWIO, KacatoLeMycs
MCMO/b30BaHNA YpaBHEHWUS, ecny  pesynbTaT 3HadeHuss POC  INR
npeBbILLIaeT 6.
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~"mevaHue aBTOPOB

FACKIOUNTENBHO aBTOPbI HACTOALLEr0 JOKYMEHTA HecyT
OTBETCTBEHHOCTLIO 32 €r0 COAepXKaHme, N UX MHeHMe MOXET He
coBnagaTb ¢ ohuLMabHbIMK B3rnsagaMu Hay4Horo MHCTUTyTa
K/IMHUYECKOA U TPAHCNALMOHHON MeauumHbI MPU Y HUBEPCUTETE
dropuabl.

[Jeknapauma 0 KOHQ/IMKTe MHTepecoB

ABTOp(bI) 32BN 0 CEAYIOLUMX NOTEHLMAIbHBLIX KOH(IMKTaX
MNHTEPECOB B OTHOLLIEHUW UCCEf0BaHWS, aBTOpcTBa U/unu ny6avmKaumm
HacTosILen cTaTbh: npubopbl CoaguChek XS Mcnonb3yoTca B KNMHMKE
reMaTo/IorMyYecKon aHTUKOArynsaLUMOHHON KIMHMKe Npy 60MbHULE
YHuBepcuTeTa ®opuabl U OHU GbM NPEAOCTaB/EHbI KIIMHWKE BO BPEMSI
NpYOGPETEHNS KPYMHbIX NapTUiA UHAMKATOPHbIX NOM0COK. OTCYTCTBYET
ntobasi NpeaB3ATOCTb, KOTOpasi MOXKET MOB/MSITb Ha pe3y/bTaTbl
NabopaTopHbIX UCCeA0BaHUA 1 cO0P AaHHbIX.

dVHaHCVMPOBaHME MCCNeA0BaHNS

ABTOpOM(aMK) 6b1110 PacKpPbITO MOyYeHWe CneaytoLLeli (hMHaHCOBOW
MOAAEPXKKY /11 HAYHHOT0 MCC/ej0BaHWsi, aBTOPCTBa WM Ny6avKaumm
3TOW cTaTbu: ViccrnegoBaHme, onMcaHHble B AaHHOW nyb6avkaumm, b0
YaCTUYHO NoAJepXaHo HayYHbIM MHCTUTYTOM K/IMHWUYECKOW 1
TPaHCNALUMOHHOW MeaMLMHBI Npy YHuBepcuTeTe dnopugsl. B
HacTosiee Bpemst xeimc Teinop (James Taylor) nonyyaeTt rpaHT Ha
nccnegoBaHne oT KoMnaHuy Roche Diagnostics.
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POCT device between a clinical scenario where coagulopa-
thy is generally encountered and one where coagulation
function is generally within normal limits.

Methods

This was a prospective study to evaluate POCT (Coagu-
Chek® XS System) measurement of coagulation param-
eters compared to standard laboratory results in pediatric
patients undergoing PSF surgery or cardiac surgery using
CPB in a single institution (Nationwide Children’s, Colum-
bus, OH, USA). The study was approved by the Institu-
tional Review Board of Nationwide Children’s, Columbus,
OH (IRB12-00762) and registered at ClinicalTrials.gov
(NCTO1742936). Informed consent was obtained from the
parents and assent from the patient when age-appropriate.

Patients ranging in age from 2 to 18 years and under-
going PSF or cardiac surgery using CPB were eligible for
inclusion. Patients with pre-existing bleeding disorders,
and patients with INR in excess of the range detectable by
CoaguChek® XS, were excluded. There was no change in
the standard anesthetic care including anesthetic induction,
intraoperative anesthetic management, and intraoperative
monitoring. All patients were held nil per os according to
guidelines of the American Society of Anesthesiologists
(ASA). Anesthesia was induced with inhalational or intra-
venous agents based on the preference of the patient and
clinical indication. For each case, an arterial cannula was
placed after the induction of anesthesia. For PSF cases,
motor and somatosensory evoked potentials were moni-
tored intraoperatively. Maintenance of anesthesia included
desflurane titrated to maintain the bispectral index at 40-60
and fentanyl 2-4 pg/kg followed by a remifentanil infusion.
Techniques to limit the need for allogeneic blood prod-
ucts included controlled hypotension, tranexamic acid, and
intraoperative blood salvage. In cardiac cases, maintenance
of anesthesia included isoflurane, fentanyl (10-15 pg/kg),
and a dexmedetomidine infusion. Acute normovolemic
hemodilution, retrograde arterial prime and venous ante-
grade prime at the initiation of CPB, intraoperative blood
salvage, and tranexamic acid were used to limit the need
for allogenic blood products.

At the completion of the surgical procedure, while the
patient was still anesthetized in PSF cases and after CPB
in cardiac cases, 2.8 ml of blood was obtained via an exist-
ing arterial cannula. For the purpose of the study, 2.7 ml of
the blood was placed in a 3.2% sodium citrate tube (BD
Biosciences, Franklin Lakes, NJ, USA) for the reference
laboratory INR test (STA® Neoplastine® Cl plus) (Diag-
nostica Stago Inc., Asnieres Sur Seine, France) and 0.1 ml
of blood was used for the whole-blood INR test with the
CoaguChek® XS System. All samples were immediately
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analyzed with the CoaguChek® XS System by one of three
trained study investigators. Since the CoaguChek® XS Sys-
tem has quality control functions integrated into the meter
and test strips, the meter automatically runs its own quality
control test as part of every blood test. Standard laboratory
testing was performed at our main hospital laboratory. The
results from each method and the time between the blood
draw and when the results were obtained via each method
were recorded.

Data are presented as medians with interquartile ranges
(IQR), if not otherwise indicated. As both CoaguCheck®
XS and lab values of INR were continuous variables (at pre-
cision levels of one place after the decimal point, and two
places after the decimal point, respectively), the agreement
between these measures was assessed by calculating Pear-
son’s correlation coefficients and by Bland-Altman plots.
Other statistical analysis included a Wilcoxon signed-rank
tests to analyze the difference in times needed obtain the
CoaguCheck® XS and the laboratory INR values, an r-to-
z transformation to compare correlations of CoaguCheck®
XS and laboratory values in high- vs. low-INR subgroups
defined using thresholds from prior studies [1, 2, 4], and
a sub-analysis of the correlation between CoaguCheck®
XS and laboratory values within INR limits of 1.5-2.5,
defined using either CoaguCheck® XS or laboratory data.
Locally weighted regression was used to fit smoothed lines
to scatterplots of CoaguCheck® XS and laboratory values.
p <0.05 was considered statistically significant. Statistical
analyses were performed using Stata/MP 131 (StataCorp
LP, College Station, TX, USA).

Results

The study cohort consisted of 100 patients (50 PSF and
50 cardiac cases). Exclusions were due to four cases of
protocol violation, three cases of device error with Coa-
guChek® XS, one case of insufficient blood for measure-
ment in the laboratory, one communication failure while
sending the blood sample to the laboratory, and four cases
of INR recorded by CoaguChek® XS as “>8.0” (i.e., out
of range), leaving 87 patients for analysis (49 PSF and
38 cardiac cases). The patients ranged in age from 3.1 to
17.6 years (median = 13.7 years; IQR 10.1, 155 years) and
weighed between 12.1 and 130.0 kg (median = 48.8 kg;
IQR 31.6, 57.8 kg). Patient demographics in each group
are shown in Table 1 In both types of surgical proce-
dures, the time to obtain the result from the CoaguChek®
XS was significantly less than that of the laboratory result
(median = 1min; IQR 1,1, with a range of 0 to 3 min vs.
median = 61 min; IQR 51, 87, with a range of 30-203 min,
/7< 0.001).
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Table 1 Patients demographics according to the procedure per-
formed

PSF (n = 49) Cardiac (n = 38)
Age inyears (median and IQR)
Weight in kg (median and IQR)
Gender (male, female)

14.0(12.9,15.9)
51.2(45.3,59.2)
17,32

103 (5.6, 15.3)
28.4 (16.7, 56.0)
27, 11

JQR interquartile range, PSF posterior spinal fusion

In PSF cases, the reference laboratory INR ranged from
0.98 to 1.77 (median = 1.17; IQR 1.12, 1.25) while the
CoaguChek® INR ranged from 1.0 to 1.3 (median =1.1;
IQR 11, 1.2). When defining normal INR as <1.4, 91.8%
(45/49) of the laboratory results were in this range and all
of the CoaguChek® XS results also showed the INR as nor-
mal. The CoaguChek® XS underestimated the INR in four
cases that resulted in a laboratory INR >1.4. The correla-
tion coefficient between the INR obtained from the labora-
tory and the CoaguChek® XS was 0.69 {p < 0.001) (Fig. 1.
The results of the Bland-Altman analysis showed a bias of
0.09, precision of 0.1, and 95% limits of agreement ranging
from —0.11 to 0.28 (Fig. 2).

In cardiac cases, the reference INR ranged from 1.68 to
14.19 (median = 2.6; IQR 2.3, 3.1) while the CoaguChek®
INR ranged from 1.4 to 7.9 (median = 4.8; IQR 3.4, 6.3; 4
values exceeding 8.0 were excluded). In four of 38 cardiac
cases, laboratory INR was <2.0, but in three of these four
cases, the CoaguChek® XS INR value was >2.0 (specifi-
cally, 2.3, 2.8, and 3.3). The correlation coefficient between
the INR obtained from the laboratory and the CoaguChek®
XS was 0.35 (p —0.034) (Fig. 3). The results of the Bland-
Altman analysis showed a bias of —1.8, precision of 2.1,
and 95% limits of agreement ranging from —6.0 to 24
(Fig. 4). In the pooled cohort (PSF and cardiac cases), the
Bland-Altman analysis found a bias of —0.8, precision of
1.7, and 95% limits of agreement ranging from —4.1 to 2.6
(Fig. 5).

In further analyses, pooled data from both PSF and car-
diac cases (n = 87) were divided into groups using thresh-
olds defined by POCT measurement of the INR. Thresh-
olds of 1.2, 1.4, and 2.0 were assessed separately, based on
coagulopathy criteria used in prior studies [1, 2, 4]. Corre-
lation coefficients between the INR obtained from labora-
tory and CoaguChek® XS were calculated separately above
and below each threshold, and the statistical significance of
the difference between the “low-INR”” and “high-INR” cor-
relation coefficients was reported (Table 2). When calculat-
ing INR thresholds using POCT measurements, the cor-
relation between POCT and laboratory values of INR was
significantly weaker in the INR >1.4 subsample (r = 0.33)
than in the INR <1.4 group (r = 0.76). The correlation
between these measures in three cases with INR between
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1.2 1.4
Reference laboratory INR

Fig. 1 Joint distribution of reference laboratory INR and the Coa-
guChek® INR values in posterior spinal fusion cases, with best-fit
line obtained via locally weighted regression. Correlation coefficient
r = 0.69. INR international normalized ratio, POCT point-of-care
testing

0.5-

01

-0.1-

1 1.2 14 1.6
Average of reference laboratory and POCT INR

Fig. 2 Bland-Altman plot representing comparison of reference lab-
oratory INR vs. CoaguCheck® INR in posterior spinal fusion cases
with marker size weighted by number of observations. Dashed line
represents bias (bias = 0.09) and continuous lines represent limits of
agreement (—9.11 to 0.28). INR international normalized ratio, POCT
point-of-care testing

15 and 2.5 (defined using POCT measurements) was 0.83,
and did not reach statistical significance (p = 0.375).

When calculating INR thresholds using lab values,
the correlation between POCT and laboratory values
of INR was significantly weaker in the INR >2.0 group
(r = 0.29) than in the INR <2.0 group (r = 0.78). The
correlation between these measures in 17 cases where
INR was between 15 and 2.5 (defined using laboratory
measurements) was 0.76, and was statistically signifi-
cant ip < 0.001). Examining all 65 cases where laboratory
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acute alteration of volume status could affect the POCT
measurements compared to the outpatient clinic settings,
especially given the small cohort size of current study.

A potential limitation of the current study is that cardiac
cases were used to represent patients with abnormal coagu-
lation function patients, although the residual heparin after
CPB in these cases could bias the study results. Though
this may limit the generalizability of INR thresholds found
in this analysis, it is nevertheless important to quantify
divergence between POCT and laboratory INR values in
the presence of such confounding factors. Further investi-
gation is needed to verify limits to the accuracy of the Coa-
guChek® XS System during coagulation disturbances in
the absence of heparin use. As the goal of this study was
a preliminary evaluation of the accuracy of the point-of-
care device, data regarding blood loss, fluid administra-
tion, and the potential utility of the device in helping to
guide transfusion therapy were not included in the current
study design. Furthermore, it is important to note that the
CoaguChek® XS POCT device was developed to monitor
chronic oral anticoagulation therapy with warfarin and not
to evaluate intraoperative changes in coagulation function.
Its lack of utility in the perioperative setting does not alter
its potential utility in other clinical scenarios.

In summary, measurements of INR obtained with the
CoaguChek® XS POCT device showed a moderate corre-
lation with reference laboratory values within the normal
range of INR (<2.0). Although POCT and laboratory INR
values were adequately correlated up to an INR thresh-
old of 3.5, this correlation became significantly weaker
at greater INR values, meaning the value obtained from
CoaguChek® XS became clinically unreliable. The values
obtained from CoaguChek® XS tended to be higher when
compared to the reference laboratory values in the current
study. Although the POCT device provides rapid results, it
does not appear that these results are accurate enough to
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allow for clinical decision-making in settings where ele-
vated INR may be expected.
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OPUIMMHAJIbHAA CTATbA

MepeBog, ¢ aHIINIACKOIO si3bIKA HA PYCCKUNA S3bIK

NccnepoBaHne PyHKUNM CBEPTbIBAHUS KPOBU MO MECTY /IeUeHUS:
cuctema CoaguChek® XS npoTtuB cTaHAApPTHOro 1abopaTopHOro TeCTUPOBaHUS
y neanaTpmyecKnx nayneHToB ¢ HOPMasibHO U HEHOPMa/lbHOW PYHKLMK

CBEPTbIBaHUA KpPOBU

Xupomun Kako' Buga T. Paman"™ Amutpuii TymunH', Ixkynu Paiic', kosedh [. To6uac'™

Moryuero: 11 mioHa 2016 roga/ MpuHstto: 4 despans 2017 roga
O AnoHckoe 06LLIECTBO aHecTesvosoros 2017

AHHOTaUmA
Lens VIHTpaonepaUMoHHble HapyLLleHna (yHKLMM CBepTbIBa-
H/S KPOBM MOTYT WMETb MECTO M0 pasHbIM MpuyvHam. B
60MbLUMHCTBE C/lyYaeB TaKTUKA JIeYeHUS ONPedernsieTcs o
nabopaTtopHbIM  MapamMeTpam. K coXasieHuto, CTaHAapTHoe
nabopaTopHOe TECTUPOBaHUE MOXET 3aHsATb 1-2 yaca. Llenbto
ANHHOrO uccnedoBaHns 6buia OLEHKa MopTaTUBHOMO U3Mepu-
TenbHOro ycTpoiicTBa (cuctema CoaguChek® XS) y neguat-
PUYECKUX MaLYEHTOB.
MeToas B rpynny ans viccrefoBaHvs 6bUIM BKIHOYEHbI Ma-
LMeHTbI B BO3pacTe OT 2 0 18 fieT, KOTOPbIM BbIMO/HACA
3agHui cnoHgmnoges (3C) wim onepauyst Ha cepgue B yCro-
BUSIX MCKYCCTBEHHOro KposoobpawweHus (MIK). TMocne UK
/M XMpYPryeckoin npouesypbl noydanm 2,8 M1 KposBu 1
OHOBPEMEHHO MPOBOAWIM ee aHa/M3 Ha CTaH4apPTHOM nabo-
paTopHOM arnapare ¥ ¢ NomoLbio cucTeMbl CoaguChek®
XS.
PesynsTaTw Koropra vccnegosaHusa coctosdna u3 100 nauy-
eHToB (50 3C 1 50 onepauwii Ha cepaue), 13 KoTopbX 13 6bl-
J VICK/TOYeHbI, TOC/Ie Yero /i aHasmsa ocTasiocb 87 mauu-
eHTOB (47 3C un 38 onepaunin Ha cepgue). B ciydasx ¢ 3C
JTa/I0HHOE /1a60PATOPHOE MEXAYHAPOAHOe HOPMasIM30BaH-
Hoe oTHoLeHne (MHO) BapbiupoBsasiock o1 0,98 fo 1,77, BTO
BpeMa Kak MHO gna CoaguChek® XS Bapbuposasioch oT 1,0
o 1,3. KoathpmumeHT Koppensumm coctasun 0,69. PesynbTa-
Tbl aHa/msa BrieHga-AnbTMaHa MokKasasiv CUCTeMAaTUYeCKyo
AMwnbky B0,09, TouHocTb 0,1 1 95% npesen cornacvs B iva-
nasoHe ot -0,11 go 0,28. B ciyyasax onepauum Ha cepaue
atasioHHoe MHO Bapbuposasiocs ot 1,68 go 14,19, a MHO
ona  CoaguChek® XS BapbupoBasiock 0T 14 fo 7,9. Koag-
hyupeHT Koppensauum coctasun 0,35, PesynbTatbl aHaimsa
BreHga-AnbTvaHa nokasam

KoppecnoHgeHuma B agpec: Xvpomu Kako
dr.h.kako@gmail.com

' OTpgeneHvie aHecTe3uosIorMM 1 MeauuyHbl 6o, Hauwmo-
Ha/lbHast feTckas 6onbHMUa, 700 Ywngpens Opaiis, Ko-
nymbyc, Oraiio 43205, CLLIA

N [enapTameHT aHecTe3nosiorMm 1 MeguuvHbl 6011, YHu-
BepcuTeT Wrata Oraiio, 410 B. 10-oe aBeHto, Konymobyc,
Oraiio 43210, CLUA

[Wramn: «Pow [lnabeTte Kea Nm6X» (Roche Diabetes Care GmbH)
CaHpxodep LWTpacce 116, 68305 MaHHXxalim
(Sandhofer Strasse 116, 68305 Mannheim)]

Ony6nmMKkoBaHO OHMaiiH: 17 heBpana 2017 roga
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CHCTEMATUNYECKYHO OLLMOKY B -1,8, TouHOCTb20,1 1 95% npe-
[en cornacusa B AvanasoHe ot -6,0 fo 2,4.

Buisogsl 3HadeHMss MHO, nonydeHHble ansa CoaguChek®
XS, MoKasa/i1 YMEPeHHYI0 KOPPeNsAuMio € 3Ta/IOHHBbIMA Na-
60paTopHLIMU 3HAYEHVSMW B Mpefenax HOpMaslbHOro Avarna-
30Ha. OfHaKo MNPV Ha/mMuMM  Koarysonatum PacxoxaeHuve
6bUI0 CyLLUeCTBEHHO Bbile, 4To fenasio CoaguChek® XS
K/IMHUYECKN HEIOCTOBEPHbLIM.

KntoueBble cnosa VccregoBaHne no MeCTY JSieUeHUs, PyHK-
Lms CBepTbIBaHMA KpoBM, crcTema CoaguChek® XS, mexay-
HapOoJHOe HOPMa/IM30BaHHOE OTHOLLIEHME

BeeneHve

MepronepaLoHHbIi - MOHUTOPUHE  (DYHKLMM  CBEPTbIBAHUSA
KpoBW 0bs3aTesieH 419 ONnpefesieHns 3TUOMIoNMN KPoBOTeYe-
HM N KOHTPOSSl KPOBEOCTaHaB/IMBAIOLLMX Mep, BK/OYast
BBEJEHME MPOLYKTOB KpoBW. K coXasieHuto, NlabopaTopHbIi
aHa/mM3 Ha CBepTbIBAEMOCTb MyTeM OrpefesieHns MpoTPOM-
6uHoBoro BpemeHu (IMTB), aKTMBMPOBaHHOIO YacTUYHOIO
Tpom6onIacTUHOBOro BpeMeH (AYUTB) 1 mMexayHapoaHOro
HOpPMa/M30BaHHOro oTHoLweHns (MHO) moxeT noTpe6oBaTtb
1-2 yaca oo MoslyyeHUs Pe3ynbTaToB. 3JTa 3a[epXKKa MOXET
noTpe6oBaTb MPUHATVS PELLEHWI B KPUTUYECKMX CUTYALIMSX,
TaKUX Kak TpaBMa WM MHTPaorepauyoHHoe 06u/ibHOe Kpo-
BOTeYeHWe, 6e3 Tpebyemoi MHopmaumn. VccnenosaHue Mo
MecTy JiedeHns (VIMJ1) dyHKUMK CBEPTLIBAHMS KPOBU MOXKET
MPefocTaBUTL HeoOXOAMMbIe JaHHbIE 38 HECKOIbKO MUHYT,
TakVM 06pa3oM Hanpas/ss siedeHne naupeHTa. OfHako faH-
Hble 0 cpaBHeHUM VIMUT 1 labopaTopHbIX METOA0B /1S Meau-
aTPUYECKMX XMPYPTUYECKMX MaumeHToB orpaHudeHsi [I]. B
HaCTOALLEM MCCMefOBaHUN Mbl MPOCMEKTUBHO WCCEf0Ba v
ycTpoiictBo IMJT - cuctemy CoaguChek® XS (npoussoau-
Tenb Hoffmann-La Roche, Bazenb LLiBefLapus) - 1 cpaBHUM
pe3ynbTatbl M MOTPebOBaBLLEECH BpeMA € MapaveTpavu
CTaHAAPTHOro /1labopaTopHOro aHa/msa CBEPTbIBAEMOCTU
KPOBU Y MefNaTPUYECKMX MaLMEHTOB, KOTOPbLIM BbIMOHSUICA
3afHuin cnoHamnoges (3C) wwm onepauusi Ha cepgue B ycro-
BUSIX MCKYCCTBEHHOMO KposoobpatleHus (UK), fia Toro yto-
6bl COMOCTABUTL XapPaKTEPUCTUKUN paboTbl

[nognucek]

buprut rééens (Birgit Gbbel)

FnaBa nogpaspeneHusn gnabeta 3a npegenamu CLUA
«Pow fnabete Kea 'M6X» (Roche Diabetes Care GmbH)



/tpoiictea VIMJ/T B KAMHWYECKOM CLeHapun, rae 06bI4HO
'BCTPEYAETCA KOArysionartusi, U KIMHWYECKOM CUeHapuu, rae
(DYHKLUMA CBEPTLIBAHNS KPOBW 06bIYHO B Mpefesnax HopMbl.

MeToabl

BbINOMHAMM NPOCNEKTMBHOE MCCNEAOBaHWE W3MEPEeHWn nNa-
pameTpoB cBepTbiBaemocT Kposu WMIJT (cuctema Coag-
uChek® XS) Mo cpaBHeHUKO CO CTaHAapTHbIMK nabopartop-
HbIMW pesynbTataMy y MeayaTpuyeckmx MaupyeHToB, KoTo-
pbIM BbIMOMHAMACL onepauma 3C wim onepauys Ha cepaue B
yenosusx UK (HaumoHanbHas aetckas 6osbHUUE, Konym-
6yc, Oraiio, CLLA). WccnegosaHwe 6bi10 paspelleHo JKc-
MepTHbIM COBETOM OpraHusauuy  HauuoHabHOM LeTCKOM
60nbHMLBI, Konymbyc, Oraito (IRB12-00762) v 3apeructpu-
poBaHo Ha ClinicalTrials.gov (NCTO1742936). OT poguteneii
6bl10 MONMYyYEeHO UH(OPMUPOBAHHOE COrnacue, OT NaLveHTOB
COOTBETCTBYIOLLEr0 BO3pacTa 6bI/10 MOMYyYEHO paspeLleHme.

B rpynny gng uccnefoBaHus Obiiv BKKOYEHb! MauyeHTb!

B BO3pacTe OT 2 o 18 neT, KOTOpbIM BbinonHaAnca 3C wm
AMepaumna Ha cepaue B ycnosuax WK, TMauueHTsl ¢ paHee
AT> FBMEHHBIMW KPOBOTEUEHMAMI U nauueHTbl ¢ MHO Bblllie

[vanasoHa, onpegensiemoro cmctemoin CoaguChek® XS,

OblM MCKHOYEHbI. 3MeHeHWA B CTaHLAPTHOM NPUMEHEHWU

aHecTesun, B TOM 4ucne cnocobe BBeEHUs aHeCTeTWKa, WH-

TpaonepaLyoHHOM aHeCcTeTUYECKOM KOHTPOSe W WHTpaone-

paLMOHHOM MOHUTOPUHIE, He 6bino. Bcem naumeHTam Hude-
ro He JaBa/in Yepe3 pPOT COr/IACHO PYKOBOACTBaM AMepUKaH-

CKOro o6LUecTBa aHecTe3nonoros (ASA). AHecTesuo fenanv

C MOMOLLBIO VHFaIALUMOHHBIX WM BHYTPUBEHHBLIX Mpenapa-

TOB, B 3a8BMCMMOCTW OT MPEANOYTEHMA NaumMeHTa U KIUHWUYe-

CKMX NOKasaHui. B Kaxxaom criyyas nocse nojayn aHecTesuu

yCTaHaB/IMBa/IN apTepuasibHyo KaHomo. B criyyasax 3C Bbl-

MOMHANCA MHTPaONepaLMOHHbIA MOHUTOPUHT MOTOPHBIX W

COMATOCEHCOPHBIX BbI3BaHHbLIX MOTEHLUManoB. logfepykaHue

aHecTe3ny BK/IIOYANIO B Cebsl KanenbHOe BBeAeHWe dectiypa-

Ha Ana obecneyeHVss GUCNEKTPa/IbHOrO WMHAEKCA Ha YPOBHe

40-60 v (heHTaHMOa 2-4 MKI/Kr nocnie BAVBaHWUS pemugeHTa-

HUna. MeToabl COKpalleHWsi MOTPeBHOCTM B anfioreHHbIX

MPOAYKTax KPOBW BK/HOYa/IM B Ce6S1 KOHTPOSIb HWU3KOTO [JaB-
ANeHWA, TPaHEKCaMOBYH) KUCMOTY W MHTpaorepaloHHY0

peyTuan3aumio Kposu. B criyyasax c onepauuaMu Ha cepgue

aHecTe3nto nofaepxvsany usodypaHom, geHtaHunom (10-

15 MKI/KT) 1 BNVMBaHWeEM AeKcMedeToMUAMHa. [na cokpate-

HMA MOTPEBHOCTM B a/NIOrEHHbIX MPOAYKTaX KPOBU WCMO/b-

30B&IM OCTPYHO HOPMOBOSIEMUYECKYIO TEMOAWIIIOLMIO, pe-

TpOrpagHblii apTepuanbHblli KPOBOTOK WM BEHO3HbIA aHTe-

rpagHblii KPOBOTOK B Havane VK, nHTpaonepaLMoHHyO pe-

YTUIN3ALMIO KPOBU W TPAHEKCAMOBYHO KUC/IOTY.

Mo OKOHYaHWM XMPYPrUYeckoi Mpouedypbl, MoKa nauu-
€HT eLle HaxoAuca Noj aHecTesnein B cnyyasx ¢ 3C v nocne
VK B cnyvasx € onepauusMu Ha cepgue, nonydann 2,8 mn
KPOBM 4epe3 YCTAHOB/IEHHYIO apTepuasibHyl0 KaHwomo. B
Lensx uccnefoBaHns 2,7 M KpoBM MOMELLAN B NMPOBUPKY C
3,2% umtpatoM Hatpus (npowssoautens BD Biosciences,
®paHknH  Jlelike, Hbto-Ixepcn, CLLUA) gns 3TanoHHOro
nabopartopHoro aHanmsa Ha MHO (STA® Neoplastin® Cl
plus) (Diagnistica Stago Inc., AHbep-Ctop-CeH, ®PpaHuus), a
01 mn kpoBu ucnonb3oBaM s aHamsza MHO uenbHoi
KpoBu ¢ nomoLLbto cucteMbl CoaguChek® XS. Bce npobbl
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Cpasy >ke nojsepranv aHanudy ¢ nomouipto cuctemy Coag-
uChek® XS, KOTOpbIA BbIMOMHAN OAWH M3 TPEX MOArOTOB-
NeHHbIX uccnegosaTeneid. Mockonbky cuctema CoaguChek®
XS VMeeT YHKUMN KOHTPONSA KayecTsa, BCTPOEHHbIE B Aart-
YUK U TECTOBbIE MOJOCKN, JATUMK aBTOMATUYECKM BbIMOMHSS
COGCTBEHHBIN TECT Ha KOHTPO/b KayecTBa B paMKax Kakaoro
aHanm3a kposu. CTaHAAPTHbIA aHannM3 KpPoBW BbIMOMHANCA B
HaLLeii OCHOBHOW 60/1bHUYHO nabopaTopuu. PesynbTatbl MO
KaXJoMy 13 METOAOB U BpeMs MeXgy 3abopamyi Kposu U
Mo/y4YeHNeM Pe3y/nbTaToB KaXKablM U3 METOLOB Peructpupo-
Ba/IW.

[JaHHble npeAcTasneHbl B BUAE CPEAVHHBIX IMHWA C UH-
TepkBapTWUabHOW wwpoToii (MKLL), ecnm He ykasaHO WHOe.
Mockosnbky 3HavyeHns MHO, nonydyeHHble ¢ nomotsto Coag-
uChek® XS un nabopatopuun, MNpeAcTaBnsAM coboi Hempe-
pbIBHbIE NMepeMeHHble (C TOYHOCTbIO [0 OAHOrO 3Haka rnocre
3anaToON W [BYX 3HAKOB MOCMe 3aniTO COOTBETCTBEHHO),
corfiacue Mexay W3MepeHusMM OLeHMBann MyTeM Bblumcrie-
HUS KO3(PULMEHTOB Koppenaummu MNupcoHa u rpamkos aHa-
Nn3a pasHocTeil no metogy BnaHpa-AnbTmaHa. [pyroi crta-
TUCTUYECKMIA aHa/IM3 BK/KOYan B CeBA 3HAKOBbI/ PaHroBbli
KpUTEpWiA YWNKOKCOHa AN aHa/M3a pasHuLbl BO BpeMEeHM,
TpebyeMom 415 nony4veHns 3HaveHmiAi MHO ¢ nomousto Co-
aguChek® XS u B naboparopuu, TpaHchopmaumio Z duile-
pa ans cpaBHeHUs Koppensaumii 3HaueHuii CoaguChek® XS u
nabopartopuy B MOArpynmnax C BbICOKUM W Hu3kuM MHO,
OnpefeneHHbIX C NOMOLLbIO MOPOroB MpenpiayLWwyX uccneso-
BaHwWiA [l, 2, 4], n cybaHaIM3 KOpPensauum MexXay 3HauyeHus-
M CoaguChek® XS n nabopartopuv B npegenax MHO ot
15 po 2,5, onpegeneHHbIX ¢ NOMOLLbH0 AaHHbIX CoaguChek®
XS nmbo nabopaTopHbIX AaHHbIX. JIOKalbHO B3BELLEHHas
perpeccust  MUCMo/b30Banach [ MOCTPOEHUS AuarpaMmbl
paccesHus MO JIMHMAM C PaBHOMEPHO pacrpefeneHHbIMK
3HaveHuaMu CoaguChek® XS u nabopatopumn. Cratuctuye-
CKN 3HauMMbIM cumTain p<0,05. CTaTUCTUYECKWIA aHann3
BbIMOMHANN C MOMOLLbIO npunoxeHus Stata/MP (StataCorp
LP, Konnemk CreiiwH, Texac, CLUA).

PesynbTaThbl

Koropta uccnefosaHus coctosna 3 100 naupeHtos (50 3C u
50 omepaunin Ha cepgue). Vckmoumnm 4eTbipe ciayyasi OT-
K/TOHEHUs OT MPOTOKOMIa, TPU Clyyas OWMOKM YCTpoiicTBa
CoaguChek® XS, ognH cnydaii HeAOCTaTOUHOIO KOMMYeCTBa
KpoBW A1 NabopaTOpPHOro aHanusa, OfHY OLIMOKyY MpuW nepe-
fiade npobbl KpoBU B 1TabOPaTOpUIO M YeTbIpe Cayyas perv-
ctpaumm MHO cuctemoii CoaguChek® XS kak «>8,0» (T.e.
3a pamMKamu AuarasoHa), nocse Yero octasoch 87 nauveHToB
(47 3C wn 38 onepaunii Ha cepfue). BospacT nauueHToB co-
crasnan 31 - 17,6 net (cpegHee =13,7 net; UKL 10,1, 155
net), Bec - oT 121 po 130,0 kr (cpegHee = 48,8 kr; MKLL
31,6, 57,8 «kr). Jemorpadus NauveHTOB B KaXK4OWA rpynne
nokasaHa B Tatonmue 1 [ns 060MX BUAOB XMPYPrnyecKux
npouedyp Bpems 4o nosyyeHus pesynbtata CoaguChek® XS
ObINO CYLIECTBEHHO MeHblUe, YeM Bpems [0 MOJSyYeHus na-
6opaTopHOro pesynbrata (cpefHee = 1 muH.; UKL 1,1, ana-
nasoH 0-3 MWHYTbI, MO CPaBHEHMIO CO CPefHUM = 61 MuH;
MKLL 51,87 ngnanasoHom 30-203 MuHyTbI, p<0,001).



Ta6mmua | JeMorpadysi NaLMeHToB COrlacHoO BbIMOMHEHHOM

3C (n = 49)
14,0(12,9, 15,9)

Kapgvo (n = 38)

BospacT B rogax 10,3 (5,6, 15,3)
(cpenHee n VIKLL)
Bec B KT (cpeaHee n MKLY) 51,2 (45,3,59,2)  28,4(16,7, 56,0)
[Mon (My>XCKOW, YeHCKMIA) 17, 32 27, N

3C- 3aaHWiA crioHaMNoAe3, MKLL - MHTEPKBapTWIbHAs LLMPOTa

B cnyuasx 3C atasioHHoe nabopatopHoe MHO Bapbupo-
Banocb oT 0,98 no 1,77 (cpegHee = 1,17; VKLU 1,12, 1,25),
MHO pna CoaguChek® XS Bapbuposasiock ot 1,0 go 13
(cpegHee =1,1; VKLU 1,1, 1,2). MNMpw onpegeneHn Hopmasib-
Horo MHO B pa3mepe <1,4, 91,8% (45/49) ons nabopatopumu,
pesynbTaTtbl ObM B JaHHOM [uana3oHe, U BCe pesy/nbTatbl
CoaguChek® XS Takxke nokasbisasim MHO B Hopme. CucTe-
mMa CoaguChek® XS 3aHm3nna MHO B uyeTblpex crydas,
yTo npueeno K nabopatopHomy MHO >1,4. KoahduumeHTt
Koppenauuy mexgy MHO, nonyyeHHbIM 13 abopaTopum 1 ¢
nomolpto CoaguChek® XS, coctasun 0,69 (p<0,001) (puc.
1). PesynbTathl aHanu3a no metody bneHpa-AnbTMaHa noka-

cucTeMaTuyeckyto owmnoky B 0,09, TouHocTb 0,1 1 95%
npesen cornacus B AnanasoHe ot -0,11 go 0,28 (puc. 2).

B cnyyasx onepaumii Ha cepgue atanoHHoe MHO Bapbu-
posasiock OT 1,68 no 14,19 (cpegHee = 2,6; VKLU 2,3, 3,1),
MHO pna CoaguChek® XS BapbupoBaiock oT 1,4 no 7,9
(cpesHee = 4,8; VIKLL 3,4, 6,3; 4 3HayeHus, npeBblLLIaBLLNE
8,0, 66111 UCKHOYeHbI). B ueTbipex 13 38 Kapavosornyeckmx
cnyyaeB nabopatopHoe MHO 6bi10 <2,0, HO B TpeX 13 3TuX
yeTblpex cnyyaes 3HaveHne MHO no CoaguChek® XS 6bino
>2,0 (a meHHo, 2,3, 2,8 1 3,3). KoathtmumeHT koppensumm
mexgy MHO, nonydyeHHbIM 13 n1abopaTtopun U C MOMOLLBIO
CoaguChek® XS, coctasun 0,35 {p = 0,034) (puc. 3). Pe-
3ynbTaThl aHanMsa no metody BneHpga-AnbTMaHa MoKasaiv
creTeMaTuyeekyto owmnbKy B -1,8, TouHocTb 2,1 1 95% npe-
[en cornacva B AnanasoHe ot -6,0 fo 2,4 (puc. 4). Ons 06b-
efHeHHoM koropTbl (3C M KapAMonoruyeckue orepauyn)
pe3ynbTaTbl aHanmsa no metody breHpga-AnbTmaHa nokasanm
cucTeMaTuyeckyto ownoky B -0,8, TouHocTb 1,7 1 95% npe-
[en cornaeuns B AmanasoHe ot -4,1 o 2,6 (puc. 5).

B xoge ganbHelillero aHannsa 06beAMHEHHbIE AaHHbIe M0
nyyaam 3C u Kapguonorum (M = 87) Obinn pasfenieHbl Ha
rpynnbl C MPUMEHEHVEM MOPOroBOr0 3HaYeHWs, OnpefeneH
Horo M1 gna MHO. [Moporossle 3HaveHns 1,2, 14 un 2,0
OLieHMBaINCh OTAE/IbHO Ha OCHOBaHWWM KpUTEpWiA Koaryrnona-
TVW, WENosb30BaHHLIX B MPedbigyLwyx uccnefosaHusx [1,2,
4]. KoathpmumeHTbl koppenauuy Mexay MHO, nonyyeHHbIM
B nabopatopmumn 1 ¢ nomowibto CoaguChek® XS, BbICUNTHI-
Ba/IMCb OTAE/bHO BbILLE W HUXE KaXKAOro MoporoBoro 3Haue-
HUg, Ccoo6Lanach CTaTUCTMYecKas 3HauMMOCTb  PasHULb
MeXxgy KoathuumeHTamn Koppenaumu «Huskoro MHO» u
«BbICOKOr0 MHO» (Tabnuua 2). MNpy BblYMCAEHUNU MOPOro-
BbIX 3Ha4yeHMin MHO ¢ momowysto n3mepennin VIMJ1 koppe-
naums mexxay 3HadeHmamm MHO, nonyyeHHsiMu o1 UIMJT 1
nabopartopuu, Gbiia 3HAUMTENLHO HWXE B nogrpynne MHO >
14 (r =0,33), yem B rpyrnne MHO <1,4 (r = 0,76). Koppens-
Uma Mexay 3TMMy U3MepeHnaMu B Tpex cnydaax ¢ MHO
mexay 15 12,5 (onpefeneHHsiM ¢ nomolsto VIMJT), cocTa-
Buna 0,83 1 He AOCTUINA CTATUCTMUECKOI 3HaummocTu {p =
0,375).
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X - JtanoHHoe naéoparopHoe MHO
Y - MHO no M1

Pvic. 1. CoBMeCTHOe pacnpefesieHvie 3HaueHWn 3TanoHHOro fabopaTop-
Horo MHO wu 3HaueHuii MHO no CoaguChek® B cnydasix 3agHero
CMOHAWOAE3a, C JIMHVEA HavbONbLLUEro COOTBETCTBMS, MOYyHeHHOM
nyTeM SIOKa/IbHO B3BELLEHHOW perpeccum. KoadhuumeHT Koppensumm r
= 0,69. MHO - MeXayHapoAHoe HOPMa/IM30BaHHOE OTHOLLIEHVE. HM /1
uccnesoBaHyvie Mo MecTy JieHeHUs.

X - CpefHeCTaTUCTUYECKOe OT 3Ta/IOHHOMO
naboparopHoro MHO 1 MHO no M/
Y - PasHuua mexxay nabopatopHsim MHO n MHO no M1

Puc. 2 Mpadwk aHanm3a pasHoCcTei No MeTody BraHga-AnbTMaHa npeg-
CTaBNANOLWWIA CpaBHEHMe 3TaNIOHHOro flabopatopHoro MHO 1 MHO no
CoaguChek® B cnyyasix 3aHero CroHAWN04e3a, C pasMepoM MapKepa,
B3BELLIEHHbIM M0 KOMNYECTBY HAGMIOAEHWIA. MyHKT upHas nnnus 0603Ha-
YaeT CUCTEMATUHECKYHO OLLMOKY (= 0,09), cnnowHbie nuHnu 0603HaYato f
npegenbl cornacus (ot -0,11 o 0,28). MHO - .MeXayHapoaHoe HopMa-
JIM30BaHHOE OTHOLLIEHWE, VIM /T - UCCNei0BAHME MO MECTY JIeYEHUS.

Mpy BbIMMCNEHNM MOPOrOBLIX 3Ha4YeHnin MHO ¢ ncnonb3o-
BaHWEM /1ab0PaTOPHbIX 3HAYEHWIA KOPPEeNsaumMa Mexay 3Hade-
Huamu VIMJT 1 nabopaTopHbIMU 3HadeHusamMu MHO 6bina
CyLLECTBEHHO HWXe B rpynne MHO >2,0 (r = 0,29), yem B
rpynne MHO <2,0 (r = 0,78). Koppenauua Mexagy 3Tvmu
n3MepeHusaMn B 17 cnydasax, rge MHO (onpefeneHHOro o
nabopaTopHbIM U3MepeHusaM) coctasuno 15-2,5, 6bina 0,76,
YTO cTaTucTmyecky 3Haummo {p <0,001). MNpn n3yyeHUn BCcex
65 cnyyaes, rae



Y-MHO no M/l

Puvic. 3 CoBMeCTHOe pacnpefiefieHVe 3HaueHWin 3TafloHHOro slabopaTtop-

Horo MHO wu 3HaueHuii MHO no CoaguChek® B Kapavonornyeckmx

CNyyasix, C SMHWEl HambOsbLLEr0 COOTBETCTBUS, MOJyUeHHOM MyTem
KaTbHO B3BELLEHHOW perpeccun. KoadhdmumeHT koppensiuym r = 0,35.
HO - MeX[yHapofHoe HOPMa/I30BaHHOE OTHOLLIEHWE, M /1 - WCCHe-
[l0BaHMe Mo MeCTy JieHeHus

X - CpefHecTaTUCTUYECKOE OT 3Ta/IOHHOMO

n nabopartopHoro MHO 1 MHO no M/

Y - PasHuua mexxay naéopatopHbiv MHO 1 MHO no M

Puc. 4 IMpadwik aHamm3a pasHocTein Mo meTogy BraHga-AnbTMaHa npeg-
CTaBMSOWMIA CPaBHeHWE 3TasIOHHOrO slabopatopHoro MHO 1 MHO o
CoaguChek® B Kapavonormyeckyx criydasix, ¢ pasmepoM Mapkepa, B3Be-
LLEHHbIM M0 KO/MYeCTBY HalMOLEHWUIA. MyHkTupHas nuHus 0603HAYAET
CUCTEMATUYECKYHO OLLMOKY (= -1,8), cnnownble nanHum 0603HAYAOT Mnpe-
[enbl cornacus (ot -6,0 10 2,4). MHO - MeXayHapoaHOe HOpMasii30BaH-
HOe OTHOLLIEHVE, VUM /1 - 1CCrefioBaHVE M0 MECTY JledeHnst

MHO 6buno <2,5, koppensaumst co 3HadeHuaMn VIMU1 cocTa-
Bwia 0,92 {p < 0,001); 1 3Ta KOppensaLus ocTanack Ha ypoBHe
0,92 (p < 0,001) B 76 cnyyasx ¢ nabopatopHbiM MHO <3,0.
B 83 cnyuasx ¢ nabopatopHbiM MHO <3.5 koppensuus co
3HaudeHnaMu MIMJ1 coctasuna 0,90 {p < 0,001).

O6ceyxaeHve

Cuctema CoaguChek® XS - 3T0 YCTPOWICTBO MCC/EA0BAHUS
Mo MeCTy JleYeHUs /19 M3MepeHust (DyHKUMM CBEpPTbIBaHWSA
KPOBM C TMOMOLLBHO aMrepoMETPUYECKOTO (3/1EKTPOXUMUNYe-
CKOro) onpegeneHus T BpemMeHW nocne akTvBauun CBePTbl-
BaHMSA Ye/I0BEYECKVM PEKOMOUHAHTHBIM TPOMGOMNIACTUHOM.
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X - CpeaHecTaTUCTUYECKOe OT 3Ta/IOHHOIO
naboparopHoro MHO n MHO no M/
Y - PasHuua mexay nabopatopHbiM MHO n MHO-no M1

Puc. 5 Mpadwk aHamsa pasHocTein no metogy BnaHga-AnbTmvaHa npeg-
CTaBNANLWWIA CpaBHEHWEe :3Ta/loHHOro NabopatopHoro MHO n MHO no
CoaguChek® B0 Bcex cnyyasix, C pasMepoM MapKepa, B3BeLLeHHbIM M0
KOMMYECTBY HAGMIOAEHWIA. MyHKTupHas nuuus 0603HAYaeT cucTemMaTu-
YecKyto owmnbKy (= -0,8), cnnowrbie nuHum 0603HAYAOT Mpeaenbl Co-
rnacva (oT -4,1 go 2,6). MHO - MeXayHapoAgHOe HOpMan“3oBaHHOe
OTHOLLEHWE, UM /1 - UCCef0BaHVe MO MeCTY JSieHeHUs

OHo BblgaeT 3HayeHe MHO B gmanasoHe ot 0,8 go 8,0. Ec-
N pesynbTaT BbIXOOWT 3a paMKWU Auaras’oHa, JaTyvK 0Tob6-
paxaeT <0,8 wm >0,8. YCTPOICTBO MMEET HECKO/IbKO Mpe-
WMYLLIECTB, B TOM uyuc/e TpebyeT BCero 8 MK/ KPoBY O/19 U3-
MeHeHUs1 1 ABMSETCA YA0OHbIM MOPTATUMBHBIM YCTPOCTBOM,
BbljalolLyM pesy/ibTatbl yepes 1-3 MuHyTbL  [onydeHue
3HaveHnii MHO 3a HECKO/IbKO MUHYT, OCOGEHHO A1 Mauu-
€HTOB C 0OWIbHLIM KPOBOTEYUEHMEM, AaeT 60/bLLoe Npenmy-
LLIECTBO Nepef, /1abopaTopHbIM aHaIM30M MPM KOHTPO/E Kpo-
BOVI3/IMSHWIA 1 KPOBEOCTaHAB/MBAIOLLMX Mep, BK/HOYas BBe-
[eHvie NPOAyKTOB KPoBW [2]. XOTA Ha O4HOM W3 COBELL@HUIA
Mo BOMPOCY remMocTasa YKasbIBa/IoCb, YTO MMEIOLLMECA Cero-
[HA B H/MUMM METOAbI /1ab0paToOpHbIX MCCef0BaHWA remo-
CTasa, BK/MO4as MOACYET KonmyecTsa Tpombouuto, MHO u
AUTB, He OTpaXkalOoT BCKO C/IOXHOCTb remocTasa in Vvivo u
MOrYT BBECTV NPaKTUKYIOLLMX Bpadeil B 3ab/1y>kaeHVe, peKo-
MEHZALMN 13 MPAKTUYECKOro PYKOBOACTBA AMEPUKAHCKOro
obuectBa aHectesuosnioros (FSF) no nepuonepaTMBHOMY
KOHTPO/O  KOArysionatvn BK/OHAT B cebs  BU3yasbHYHO
OLIEHKY OMepaLyoHHOro Moss 1 1abopaTopHbIiA MOHUTOPUHE
Ha NpeaMeT Koarysornaruy, B TOM Yumc/e CTaHAaPTHbIE TeCTbl
Ha cBepTbiBaemocTb (MHO, AUTB, KoHUeHTpaumn ¢mopu-
HOreHa) 1 BA3K03/1aCTMYHbIE CBOMCTBA [TPOMG0oaiacTorpams
(TEG®)], TpomboanactomeTpusi (ROTEM®)], ecrv BO3MOXK-
HO, W MOACYET Ko/m4ecTBa TPomooumToB [3, 4]. B pykoBog-
cTBe ASA Takke YKasbIBAETCH, YTO MauMeHTy C KpoBOTeuye-
HVeM CcrieflyeT BBOAMTL CBEXe3aMOPOXKeHHyto riasmy (C3IT)
7191 KOPPEKLWN COCTOSHWA 0BWIbHOr0  MMKPOCOCYAMCTOrO
KpOBOTeYeHUs1 (Koarynonartuu), korga MHO nogHumaeTcs
>2,0. Moatomy um3mepeHre MHO cpegctBamn MIMO Takoke
6bU10 6Gbl MOME3HO B MOCTOMEPALMOHHBIA Nepuog 4 ObICcT-
poli MPOBEPKM afeKBATHOCTM WHTPAOMEPAaLIMOHHON Tepanum
BO BpeMA OXWAaHWS pesy/bTaToB CTaH4apTHOrO aHamsa. B
KaYecTBe MpesBapuTe/IbHOro YC/I0BUA Takue 3HaueHNs TecTa
Ha CBepPTbIBaHME AO0/MKHbI ObITb FOTOBbI 6e3 KakoW-nMbo 3a-
JEPXKW, N B TO e BPeMs J0CTaTOYHO TOYHbI W IOCTOBEPHBI,
YTOObI NPaKTUKYHOLLMIA Bpad MOr MPYHMMATL PeLLEHUE, Onu-
pasicb Ha 3TV 3HAYEHUS.



Yia

>1wua 2 CpaBHeHVe KO3hMLMeHTOB Koppenaumm mexay MHO, nonydeHHbIMU B nabopaTtopum 1 ¢ nomolto CoaguChek® B npeaenax nopo-
[pbK 3HaveHMn MHO co  3HaueHMsIMK, NOy4YeHHbIMU ¢ MomoLbio CoaguChek®

KoaththmumeHT Koppensumm B
HWXHel YacTu AvanasoHa
(3HayeHue n, p f

3HaueHVe p 1A paBeHCTBA MeXy
Ko3ththnLmeHTaMN Koppensuyn

KoathpmupmeHT koppensuymn B
BEpPXHeli YacTy fpanasoHa
(3HaueHne n, p f

CpaBHeHue KOSCb(*JVILI,I/leHTOB KOPPensummn B COOTBETCTBUM C MOPOroBbIMM 3HadeHnsaMM MHO, 0OCHOBaHHbIMW Ha 3HAYEHUSIX, MOJTyYeHHbIX C NMOMO-

wpto CoaguChek®

Moporo.oe 3HayeHre MHO 1,2
Moporosoe 3HayeHve MHO 14
Moporosoe 3Ha4yeHre MHO 2,0

0,44 (36, 0,007)
0,76 (50, <0,001)
0,76 (50, <0,001)

0,51 (51, <0,001) 0,706
0,33 (37, 0,047) 0,003
0,33 (37, 0,047) 0.003

CpaBHeHVie KOS((MLIMEHTOB KOPPEALMM B COOTBETCTBIAW C MOPOroBbIMM 3HaueHVsiMn MHO, 0CHOBaHHbLIMW Ha /TaGopPaTOPHbIX AaHHbIX

Moporosoe 3HaueHVe MHO 1,2
Moporosoe 3HayeHVe MHO 14
Moporosoe 3HaueHe MHO 2,0

0,63 (26, <0,001)
0,62 (45, <0,001)
0,78 (53, <0,001)

JVAO- mexayHapoaHoe HOPMas30BaHHOE OTHOLLIEHE

0,55 (61, <0.001) 0,659
041 (42, 0,008) 0.181
0,29 (34, 0,100) <0,001

“Tlocne KoathmLmMeHTa KOpPenaLummn (r) B KXKAOM rpae B CKOOKaxX yKazaH pa3Mep nogrpynnbl (/1) U 3HaveHne p KoathdmupmeHTa Koppensumm

B HacTosilLEM KMcCriefoBaHNMA Mbl MPOCMEKTUBHO UCCIIe-
poBasm yctpoiictBo IMIT - cuctemy CoaguChek® XS - un
CpaBHWIN pesy/bTaTbl W MOTPeboBaBLLEECA BpeMs C Mapa-
MeTpamMn CTaHZaPTHOro 1abopaTopPHOro aHasM3a CBepTbIBae-

TH KpoBM Y NeAMaTpUHECKMX MALMEHTOB C HOPMasTbHOM U

apyLLIeHHON (hyHKUMel cBepTbiBaHUs. YposeHb MHO ans
MPUHATUA BPaYebHOro PeLLeHNss MOXKET ObITb ONpeaesieH Kak
MHO > 2,0, KoTopoe yKa3bIBaeT Ha Ha/iM4ve Koarysonarum
W, COOTBETCTBEHHO, MOTPEOHOCTb B Tepanuun COracHo fAeii-
cTBytoLemy pykosoacTBy ASA [4]. B cnyuvasx 3C Bce pe-
synstarel MHO, nosydeHHble € MOMOLLBHO 3TasIOHHOIO Jia-
6opaTopHOro aHa/msa u cucteMbl CoaguChek® XS, 6bum
<2,0. B npegenax faHHoOro guanasoHa cvuctema CoaguChek®
XS nokasasia YMepeHHY Koppensaumio (KosguLMeHT Kop-
pensumm 0,69) ¢ NabopaTopHbLIMU 3HAYEHUSIMUA.

B cnyyasix Kapamonornyeckyix orepauuii TofbKO YeTbIpe
13 38 naupeHToB (10,5%0) nosyunnn nabopatopHble pesy/ib-
Tatbl ¢ MHO <2,0. B Tpex 13 3TuX YeTbIpex C/ly4aeB 3Haue-
Hve MHO o CoaguChek® XS 6bu10 >2,0. 31 pesysbTarsl
3aBbICWIM KIMHUYeCKM HopMasibHoe MHO kak aHoMasibHoe 1
MO/ MOTEHUMaTEHO MPUBECTU K KIMHUYECKUM MepaM, KO-
TOpble BbUIIMCL Obl B HEHY>KHOE BBEEHWe MpoTpoM60TUYe-
CKUX areHToB WM MPOAYKTOB KPoBW. OfHaKo HeHopMasibHble
rokazarenm B pe3y/ibTaTax /1abopaTopHbIX TeCTOB 6e3 conyT-

CTByIOLLI,EVI TeHAEHUMN K KITMHUNYECKOMY KPOBOTEYEHUHO HE

CriefyeT MCMoMb30BaTb Kak OCHOBaHWe 1S Mepe/ivBaHuSa Win
JIeYeHVs1 HapyLLeHVs1 CBepPTbIBaeMOCTU Kposu. Koppensauus
MeXay 3HadeHuAMN cucTemMbl CoaguChek® XS 1 3TasloHHbI-
MV /1abopaTopHbIMX 3HauYeHVsIMM Bblia cnaboid (Koaddmuw-
eHT Koppenaumn 0,33) npy KIMHWYECKOM YC/I0BUW aHOMasTb-
HOM (PyHKLWN cBepTbiBaHMA KpoBr ¢ MHO > 14 (no 3Hade-
HuaMm CoaguChek® XS). AHanm3 no Mmetogy bBreHpa-
AJIbTMaHa CoBMeCTHO /15 clydaes 3C 1 Kapamonorvm roka-
331 CUCTEMATUYECKYHO OLUMOKY (PasHOCTb CpefHuX 3TasioH-
Horo na6opatopHoro MHO - MHO no CoaguChek®) B -0,8.
OT0 YKa3bIBAET, UTO 3HaYeHNs, NosydeHHble 0T CoaguChek®
XS, B 60MbLUMHCTBE C/TydaeB GbUT Bbille MO CPABHEHMIO C
3Ta/IOHHLIMM  /1a60PATOPHLIMM - 3HAYeHMSAMU.  Kpome  Toro,
Lmpokue 95% npefenbl cornacusa (o1 -4,1 fo 2,6) No3BoNsoT
MPELMONOKUTL, YTO JaHHbIe, MO/y4YeHHble oT cucTembl Co-
aguChek® XS, KMMHUYECKN HeLOCTOBEPHbI, eC/U OXUAAETCH
BbICOKWIA ypoBeHb 3HaueHin MHO. AHaormuHble pesynbTa-
Tbl OblIM OTMEYEHbI MPU UCTIO/B30BaHNM CUCTEMbI i-STAT®
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B kauectBe moHuTOpa Koarynaumm npu VIMJ1 B nepuronepa-
TUBHOM peXvMe B MefuaTpuyeckux naumeHtos [1]. Xota
YCTPOICTBO i-STAT® BblIaBa/10 JOCTOBEPHbIE 3HAYEHUS PN
HOpPMa/IbHOM WM crierka nosbiteHHoM MHO <2,0, oHO OKa-
3a/10Cb HeHafeXHbIM Mpy 3HadeHuAx MHO >2,0. PasHuua
MEX[y ABYMS YCTPOWCTBaMU COCTOUT B TOM, YTO i-STAT®,
KaK BbISICHW/OCh, 3aHMXaeT 3HadeHuss MHO npu nabopatop-
HoM MHO >2,0. B 1o Bpems kak cuctema CoaguChek® XS B
Takoii cuTyaumn 3aBbilaeT 3HaveHnss MHO. OpHako B
npefpidyLieM  UCCMefoBaHUM  BbUI0  OrpaHNYeHHOe  YuncsIo
3HayeHnn MHO >2,0 (cemb 13 169 npob kposy, 4,1 %).

Mpy  MHTpaonepauUyioHHOM  KPOBOTEYEHUN ELLE  OAHMM
CnocoboM KOHTPO/IS1 OBLLIEr0 reMocTaTU4eckoro craryca Mo-
XXeT 6bImb TpomboancTorpagua (TEG®) u Tpomb6oanacTo-
mMeTpuss (ROTEM®). OfHako 3TW MeTofbl [0POroCTOSALLM,
3aTpaTHbI M0 BPEMEHM U C/IOXKHbI B HTEPMpeTaLmn, T.e. Tpe-
OylOT MOArOTOB/MEHHOrO MepcoHasia. 3TU MpobsiemMbl MOryT
OrpaHVunTL UX LUMPOKOE MPUMEHEHWE B OMepauyoHHbIX Y
repronepaLyoHHoOM pexume. 3a paMKamy MepronepauyioH-
Horo nepvoga MHO Takoke UCMoNb3yeTcs /11 MOHUTOPUHIa
MaLMeHTOB, MPUHUMAIOLLMX BapdapH WM COMyTCTBYHOLLWIA
MepopasibHbIA  @HTUKOAryNsHT. B 3Tx ciyyasix 3HaueHuwe
MHO B 0CHOBHOM MOAAep>KMBaeTCA B avanasoHe or 2,0 ao
3,0. TMockonbKy ycnewHoe NprYMeHeHVe BapdapuHa TpebyeT
YacTOro MOHWUTOPUHIa M KOPPEKUMW [03bl 1S YAepXaHuA
MHO B ykazaHHbIX Mpefenax, NopTaTUBHOE YCTPOCTBO /1A
n3mepeHns MHO npuBeTcTBOBasiochk Obl. [l0 onepaumun 3To
ycTpolictBo MIMJ1 MOrsio 6bl MOCAY>XUTL 4719 aHam3a Ha aH-
TUKOANyNSAHTHBIA CTaTyc Y JeTeil 40 MOCTYM/ieHWs B ornepa-
umoHHyto.  Coobluaetes, uto cucteMa CoaguChek® XS
CWUIbHO KOPPENMpYyeT € NiabopaTopHbIMU TeCTamMn B Tepares-
TUYECKOM [pana3oHe 3HaueHWid, XoTs npu yBenmdeHnn MHO
pasH/La Mexay pesynbtatamm CoaguChek® XS un nab6opa-
TOpYKX pacTeT [5, 6]. o cpaBHEHWIO C NPefbIayLLIMMUA UCCTe-
[0BaHVAMW Hallle UCCefoBaHVe MoKasaso, UTO PacXOXaeHWs
Mexay pesynbTatamm cuctembl CoaguChek® XS un nabopa-
TOPUM HaYMHAKOTCA HA HU3KMX 3HadeHnsIXx MHO. MpuunHoii
3TOMY MOXET ObITb TOT (DaKT, YTO HACTOsILLIEe MCCMefoBaHVe
MPOBOAWNOCE B AMHAMUYECKOM WHTPAOMePaLIOHHOM PeXXu-
Me, KOrfa nauveHTbl Moslydasii BHYTPUBEHHbIE B/VBaHWSA B
3aBVICMMOCTM OT KPOBOTEUEHUS WM MOTEPU JPpYrX 06bEMOB.
Pe3skoe n3MeHeHVe 06bEMHOI0 CTaTyca MO0 MOB/WSTb Ha



/cT

/peHna MIMJ1 no cpaBHEHWIO C UCCNeA0BAHUSAMU, NPOBOAVMbBIMU
J ambynaTopHbIX MauueHTax, 0CO6eHHO C YYeTOM HebOsbLLIOro
/3Mepa KoropTbl JaHHOT0 UCCef0BaHNS.

MoTeHUManbHOe OrpaHUYeHVe HacTOSLLEro MCCnesoBaHUs Co-
CTOMT B TOM, YTO [/1 penpeseHTaunm NaumeHToB C HapyLLeHVUSMN
(byHKUMN CBEPTbIBaHNA KPOBW WCMO/Ib30BA/INCL KapAMOIornyecKme
cfydam, XOTS OCTaTOYHbIA renapuH nocre VIK B aTuX cryvasix mor
cTaTb MPUYMHOW CUCTEMATUYECKON OLIMOGKM B pesynbTatax uccne-
[0BaHWA. XOTS 3TO MOXET OrpaHM4YMBaTb reHepasIn3yeMocTb Mopo-
roBbIx 3HadeHnii MHO, o6Hapy>XeHHbIX B JaHHOM aHasim3e, TeM He
MeHee BaXKHO [aBaTb KOMMYECTBEHHOe OnpefesieHne PacxXoXaeHUHo
Mexay 3HadeHusaMn MIMJT n nabopaTopHbiMM 3HadeHnammn MHO B
NPUCYTCTBMN TakMX (DaKTOPOB, UCKaXaloWwmx pesynbTaTbl. Tpeody-
10TCA fafibHelilume UCCNefoBaHUS 41 BepudvKauum Npefenos To4-
HocTu crucTemMbl CoaguChek® XS BO Bpems HapyLLeHUs1 CBepTbIBa-
HUSA B OTCYTCTBMM renapuHa. MocKonbKy LieNbio HACTOSLLEro mccre-
foBaHuA Oblla npefBapuTesibHasA OLeHKa TOYHOCTM YCTPOWCTBa
VIMJ1. pgaHHble, KacaroLmecs KpPOBOMOTEPW. BBELEHUS XMAKOCTU U
NOTEHUMA/IbHOr0 MCMOMb30BaHWS YCTPOMCTBA B MOMOLLb MpU MNpo-
BefleHNW TPaHCHY3MOHHON Tepanuy He BK/IHOYa/IMCb B MNiaH HacTo-
AlLero mccnegoBaHus. Kpome Toro, BaXHO OTMETUTb, YTO YCTPONA-
¢80 VIMJ1 CoaguChek® XS 6bl710 paspaboTaHo 411 MOHUTOPUHIa
XPOHMYECKON NepopasibHO aHTUKOArynsiuvoHHOW Tepanun Bapda-
3VHOMM, @ He ANS OUEHKM WHTPAaonepaumoHHbIX M3MeHeHWI (yHK-

1/ cBepTbIBaHMA KpOBW. Heucnonb3oBaHWe YCTPOWCTBA B Mepuo-
'NePaLMOHHOM PEXUME He W3MEHSIeT ero MOTeHUMaIbHOM Mosib3bl
NS ApYTrUX KIMHUYECKKX CLEHapHeB.

B utore, usmepeHnss MHO. nosnyyeHHble C NOMOLLBIO YCTPOW-
ctBa IMn CoaguChek® XS, npogeMOHCTPMpOBa/iM YMEPEHHYHO
KOPPeNAUMIo C 3Ta/IOHHbIMY 12a60paTOPHLIMU 3HAYEHUSIMUA B HOP-
MasibHoMm avanasoHe MHO (<2,0). XoTsa 3HadeHus VIMJ1 n nabopa-
TOPUM afeKBaTHO KOPPEeMpoBasv 4O MNOPOroBOro 3HayeHns MHO
3,5, aTa Koppenaumsa CyLecTBeHHO ocnabeBana npu 60s1ee BbICOKUX
3HaYeHNAX MHO, 4To 03HaYaeT, YTO AaHHble, NosyyeHHble oT Co-
aguChek® XS. CTaHOBWINCL K/IMHWYECKM HEAOCTOBEPHbIMU. 3Ha-
YeHWs. nosyyeHHble oT CoaguChek® XS, B 60MbLUMHCTBE Cly4aeB
6bM BbILLE MO CPABHEHWUIO C 3TASIOHHLIMW 1a60PATOPHBLIMK 3HAYe-
HUSMW B HaCTOSILLEM MCCneaoBaHMmM. XoTa ycTpoictBo VIMJ1 obec-
neumBaeT ObICTPOE MOSyYeHWe pPe3ynbTaToB, 3TV PesyNbTaTbl OKa-
3bIBAOTCA HELOCTATOYHO TOUHBLIMU, 419 TOrO.

YTOObI CNY>XUTb OCHOBaHMEM ANA NPUHATUA KIMHUYECKOro petle-
HVS B C/lyyae, ecnv oXXuaaeTcs nosbieHHoe MHO.

BnarogapHocTn HacTosilee uccnegoBaHe NpPoUHaAHCUPOBaHO 3a
CYeT rpaHTa Ha BHYTPUMAKY/bTETCKUE KMHUYECKME WCCIef0BaHUSA
0T HauwnoHanbHol aeTckoi 6onbHMLbLI, OSU CCTS. CTSA Grant
(UL1TR001070).

CooTBeTCTBME 3TUYECKUM CcTaHgapTam

KoH(GnMKT nHTepecos ABTOPbl HE VMMEIOT KOH(IMKTA WMHTEPEcoB
MO OTHOLLIEHMIO K HACTOALLIEMY WCC/IE0BaHUIO.
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Lancet Penetration

on

caud et al. (1) aimed to study blood
olumes and pain after skin punc-
tures at two different depths. For this

the increase of capillary blood volumes in
adolescents with growing age.
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purpose, they used an older SoftTouch

(Roche Diagnostics, Indianapolis, IN)
lancing device with only one fixed pene-
tration depth instead of a more modern
device with several depth settings. The
authors used this SoftTouch device with
either the cap tightly screwed on or the
cap unscrewed three-fourths of a turn,
assuming that by unscrewing tfie cap, they
would obtain a shallower penetration.
However, in this device, the lancet is accel-
erated by the expanding spring until the
shoulder of its plastic body hits the bottom
of the cap. From there, it rebounds and is
likewise retracted by the now-extended
spring. The length that the lancet maxi-
mally protrudes from the cap is the nomi-
nal penetration depth; this should be
largely independent of the setting of the
cap and could only be influenced by the
ratio between the kinetic energy of the
advancing lancet and the retracting forces
of the spring. We tested this assumption
with a high-speed video camera measur-
ing the actual lancet protrusion when this
penetrated into a transparent silicon block
at either cap setting (SoftTouch; lancet
dimension 3.3 Xo0.4 mm). When the cap
was properly screwed on, we obtained a
lancet protrusion of 1.85 mm. When the
cap was unscrewed three-quarters of a
turn (which corresponds to a lift of 0.7
mm), the lancet protrusion was 1.70 mm.
This result supports our view that Pacaud
et al. used nearly the same lancet protru-
sion for normal and shallow penetrations.
Therefore, it is not surprising that tfie
authors did not find different pain intensi-
ties for both cap settings. Consequently
their results do not diverge from earlier
findings demonstrating a relationship
between lancet protrusion and pain inten-
sity (2), a result that has recently been
confirmed (3). The important message
inherent in the article of Pacaud etal. (1) is
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Response to

Fruhstorfer et a |l

fe would like to thank Dr, Fruh-
storfer and his colleagues (1) for
W - theirinteresting comments regard-
ing our article on blood volumes and pain
after capillary punctures in children and
adolescents with diabetes (2). They suggest
that the unscrewing of the cap of the Soft-
Touch device (Roche Diagnostics) did not
lead to a shallower penetration, as evi-
denced by their test with a silicon biock.
While we unscrewed tfie cap of the
SoftTouch device, the new version of this
fingei®poking device (BD Lancet Device!
Becton Dickinson Canada, Mississauga,
ON, Canada) uses the same approach with
an adjustable tip. This new adjustable tip
allows for a change in the length of the tip
and presumably in the depth of the punc-
ture. The distribution package advertises
this device as having a controlled depth
penetration. We believe that our approach
did result in a lower penetration, as evi-
denced by the significantly reduced
amounts of blood obtained with the
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unscrewed cap (8.6 vs. 11.6 pL; P=0.03).
The pertinence of the silicon simulation
may depend on its resistance compared
wilft that of normal tissue. We do agree,
however, that the effects of unscrewing on
the depth are difficult to predict since the
lancet in spring-designed devices can reach
the tip, although with a lower Kkinetic
energy, and protrude the tip by the same
length. The track-type lancet devices,
which stop the lancet in its path indepen-
dently of the cap, probably have greater
accuracy in controlling depth of puncture.

As for the absence of a significant
association between depth of puncture
and pain in this pediatric population, it is
possibly due to the multiple factors influ-
encing pain perception in children.

Finally we thank Fruhstorfer et al. (1)
for highlighting the importance of our
findings of small blood volumes after cap-
illary punctures in younger children.

DeaniBle Pacaud, nd
JaFranaais Yale, nd
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Address correspondence to Jean-Franfols Yale,
MD, McGill Nutrition and Food Science Centre,
Royal Victoria Hospital, 687 Rne Ave. W, Montreal,
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Screening for Silent
Myocardial Ischemia
in Diabetic Patients

ead with great interest the recent
icle by Janand-Delenne et al. (2).
ey screened 203 diabetic
patients for silent myocardial ischemia
(SMI), using either exercise test (ET), thal-
lium myocardial scintigraphy (TMS), or
both, as recommended by the Association
de Langue Frangaise pour ffitude du Dla-
bete et des Maladies Metaboliques (ALFE-

DIAM) guidelines (2). They found 32
patients (15.7%) with SMI. There were 26
patients who underwent a coronary angiog-
raphy which displayed significant lesions
(l.e,, stenosis >50%) in 19 patients (9.3%).
Risk factors for this positive screening were
peripheral artery disease, retinopathy, and
familial history of coronary artery disease
(CAD). We assessed in a hospital-based
sample the same ALFEDIAM guidelines for
screening of asymptomatic CAD among dia-
betic patients. We retrospectively studied
136 patients. 111 with type 2 diabetes (30
women and 81 men, regaress of the dura-
tion of diabetes) and 25 with type 1 diabetes
(7women and 18 men with a diabetes dura-
tion of alO years), who underwent either
an FT (n=54) or TMS in first (n=82) or
second (n=9) line. Screening was strictly
positive (excluding doubtful results) in 17
cases (12.5 %). This resirlt was confirmed
by coronary angiography in 11 cases: 10
(8.1%) angiograms showed significant (i.e.,
stenosis >70%) coronary lesions, and 1
angiogram was negative (despite a positive
El). In the positive screening group, there
was a significant (P < 0.05) difference for
dirration of diabetes (odds ratio [OR] 3.7),

high blood pressure (OR 4.9), retinopathy
(OR 4.4), a higher number of risk factors
(OR 6.58), and microalbuminuria (OR
7.8). Moreover, 8 of 11 patients with
significant stenosis upon coronary arteri-
ography displayed severe lesions (5 patients
with two-vessel lesions, 3 patients with

three-vessel lesions). In conclusion, com-
pared with the data of Janand-Delenne et
al., we found a similar prevalence of SMI

(12,5 vs. 15.7%) and significant coro-

nary lesions (8.1 vs. 9.3%, though our

criteria for positive results of coronary
angiograms were more restrictive than

those used by Janand-Delenne et al. [steno-
sis a70 vs. 50%]). However, we pointed

out a different pattern of risk factors for
SMI in our diabetic population; duration

of diabetes, high blood pressure, presence
of retinopathy and nephropathy, and a
high number of risk factors were slgrrifi-
cantly linked to a positive screening of
silent CAD. Additionally, in most of our
cases, coronary angiograms displayed
severe multivessel lesions. These com-
bined results prompt us to carefully weigh
cardiovascular risk factors for selective
screening of SMI among diabetic patients.

Aleandre Fredenrich nd
Sthhere CastilloRos, md
Syhvie Heronimes, md

Diabetes Care, volume 23, number 4, Aprit 2000

& 000 LHPMH (&7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU

Letters

Marcel Baudouy, nd
Mdel Harter; nd
Bertvard Canivet;, nd

From the Departments of Dlabetology (A.E. S.C.,
B.C.) and Cardiology (M.B.), Pasteur Hospital; and
the Department of Endocrinology (S.H., M.H.),
Archet Hospital, Nice, France.

Address correspondence to Alexandre Freden-
rich, MD, Service de Diabetologle, Hopital Pasteur,
BP 69, 06002 Nice Cedex 1, France. E-mail: afredenrich
@compuserve.com.

References

1. Janand-Delenne B, Savin B, Habib G, Bory
M, Vague B Lassmann-Vague V: Silent
myocardial ischemia in patients with dia-
betes: who to screen. Diabetes Care 22:
1396-1400, 1999

2. Passa P Drouin P Issa-Sayegh M, Blasco A,
Masquet C, Monassier JP Paillole C; Coro-
naires et diabete. Diabetes Metab21:446-
451, 1995

Response to
Fredenrich et al.

imilar to ours (2) in terms of preva-

edenrich et al. (1) report results very
Fence of silent myocardial ischemia

(SMI) in diabetic patients evaluated with

the same procedure. In our study, presence
of SMI was associated with retinopathy
and a high number of cardiovascular risk
factors. Moreover, Fredenrich et al. found a
correlation with duration of disease and

microalbuminuria. These slight differences

may be explained by small methodological

differences (their study is retrospective and

was conducted in hospitalized patients,

with probably more risk factors. Moreover,

results in type 1 and type 2 diabetic

patients are pooled). In fact, correlation

between SMI and known cardiovascular
risk factors and diabetes characteristics are
vety variable in the literature: for example,

the Milan Study (3) did not find any link
between microalbuminuria, retinopathy,
and SMI, but patients with severe retinopa-
thy had been excluded fi-omthe study and
correlation with hypertension was found
only in men. It seems that the pattern of
risk factors really depends on Inclusion cri-
teria and methods. However, these com-
bined results from Nice and Marseille on
the pre'valence of SMI emphasize the need
for screening SMI, even in diabetic patients
with a ‘Mediterranean lifestyle.”

VARNQELssstem\egg, nd

563



@& 000

TabeTnyeckuii LeHTp vm. CTeHo, eHTOdTe,
/0pHm
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BnarogapcTeeHHoe cnoBo- K. K. - nonyya-
Teflb WUCCNeA0BaTe/IbCKOr0 rpaHTa OT YHuBep-
cuteTa KoneHrareHa. Pa6oTa BbInosHeHa npu
nogfep-xke Jatckoli accoumaumn amabeto-
noroB 1 MexayHapogHoro ¢oHga AeTcKoro
anabeta. doHga Mepa XeHpuKkceHca U DoHA
[>xoHa OTTO BpobnescKu.
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KOMMEHTAPU 1 OTBES3bI

O6bEM KanuISIPHON KPOBW U MHTEHCUB-
HOCTb GO/IN 3aBUCAT OT TNY6UHbI MPOHMK-
HOBEHWS NaHLeTa

Makog v ap. (1) n3yyam o6bembl KpoBu 1 60/1b
nocne NPOKOMOB KOXW Ha AABe pasHble ry6uHbl.
[ns aToil Lenm oHW mcnonb3oBasn 6onee cTa-
pbii naHueT 8oftTouch (npousBognTenb Roche
Diagnostics, WHgnaHanonuc, WHamaHa) ¢ oa-
HO/ (PMKCUPOBaHHOM r/yO6MHON NPOHMKHOBE-
HWS BMECTO 60/1ee COBPEMEHHOMO YCTPOCTBA C
HacTPOMKaMn Ha HECKONIbKO rny6uH. ABTOPbI
ncnonb3oBasim yctpoiicteo SoftTouch nmnbo ¢
NAI0THO MPUKPYYEHHOM KO/NaykoMm, nnM6o ¢
KOMMA4YKoOM, OTKPYYEHHbIM Ha TpU UYeTBEPTU
060poTa, npegnonaras, YTo OTKpy4mBas Kosna-
YOK, OHW [J06LIOTCA MeHee r/lyboKOro MpPOHWK-
HOBeHVs. OfHaKo B JaHHOM YCTPOICTBE [ABU-
YKEHMe NaHLeTa YCKOPSETC pacTArvBatoLLencs
NPY>XMHOM [0 Tex Mop, MokKa KpoMKa ero nna-
CTUKOBOI0 Kopriyca He yaapuTcs 0 AHO Kosnay-
Ka. VI3 3TOro nonoXeHwsi OH OTCKakuBaeT U
TaknMM >xe 06pas3om ybrpaeTcs BHYTPb pacTsHy-
TOM NPY>XWHO. MakcumanbHas AnnHa Bbixoga
naHueTa 13 Konnayka paBHSAEeTCs HOMUHasIbHOM
rnyéuHe NPOHWKHOBEHWUS; OHa, MO 60/bLLIOMY
CYeTy, He3aBUCUMA OT HAaCTPOMKM Konnavka, v
MOB/MSATb HA HEE MOXET TO/IbKO COOTHOLLIEHWE
MeXAYy KWUHETUYECKOW 3Heprviei BbInyCcKaemoro
NaHueTa 1 NpUIoXeHHON B 06paTHOM Hanpas-
NEeHUN cunoli MpYXuHbL. Mbl MPoBEpUM  3TO
NpeanosnioXXeHe € MOMOLLbI0 BbICOKOCKOPOCT-
HOW BWAeOKamepbl, U3MEPSIOLLEA A/IMHY BbIXO-
[la naHueTa BO Bpems NpokasbiBaHVA UM MNpo-
3payHOro CWINMKOHOBOrO 6/10Ka npu  0benx
HacTpoiikax (SoftTouch; pasmepbl naHueta 3,3
x 0,4 mm). Mpu NAOTHO NPUKPYYEHHOM KOJfI-
nayke Mbl NOYYUIN A/IMHY BbIX0JA NaHUeTa B
1,85 mm. lMpy Konnayvke, OTKPYYeHHOM Ma Tpu
YeTBepTU 060pOoTa (YTO COOTBETCTBYET MOA4bL-
emy B 0,7 MM), AnnHa BbIXoda NaHueTa cocTa-
Buna 1,70 mMm. 3TOT pesynbTar MOATBepAwsI
Hallle MHeHVe 0 ToM, 4To lMakog v ap. 1cnosb-
30Ba/IN MPVIMEPHO OAHY Y Ty Xe A/IMHY BbIX0Aa
0N NPOHWKHOBEHWS Ha HOPMaslbHYK0 U Ma-
NeHbKylo Ty6uHy. [103TOMy HeyAMBUTENbHO,
YTO aBTOPbl He OGHAPYXWAW pasMuuii B UH-
TEHCUMBHOCTM 6011 MpW ABYX HAcTpoliKax Kos-
nayka. COOTBETCTBEHHO, WX pe3y/nbTaTbl He
OT/INYalTCA OT 60nee paHHWUX BbIBOLOB, fe-
MOHCTPUPYIOLLMX COOTHOLLIEHWNE MEXAY A/TMHOW
BbIX04a NaHueTa M UHTEHCUBHOCTbIO 60nn (2),
KOTOpble OblM HefaBHO MOATBePXKAeHbI (3).
BaxkHbIM coobLeHnem B cTaTbe Makog nap. (1)
ABNSETCHA CO06LLEHVE 06 YBeNNMYeHU 06beMOB

[nognuck]

Mepe«o() v aii.viuiiCKo.'o fA3bika na pycckuii  3bik

KanuaisipHoO KpoBW Y MOAPOCTKOB MO Mepe
YBE/IMYeHNs Bo3pacTa.

lenpux ®pycTtoppep, 4M
NonTtep Wmenuaiizen-Pegekep.

P1ID

Tomac Bahncc

NHcTUTYT omsmonormm (I.P.) YHuBepcuTeTa
Mapbypra, Map6ypr n Roche Diagnostics
(r.W.-P., T.B.). MaHreiim, MepmaHusi

KoppecnoHgeHuma Ha uvs eHpuxa dpy-
cTopepa, AM, WHctutyT dmsmnonorun. Khu-
BepcuTeT Mapbypra, [oliuxayclutpacce 2.
D35033, Mapb6ypr, MepmaHusi.

[.®. nony4yaet duHaHcMpoBaHve oT Roche
Diagnostics 3a uccnegosaHue naHuetos. I.1M1.-
P. n T.B. sBnstotca paboTHukamm Roche Di-
agnostics.
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F: Blood volumes and pain following ca-
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cents with diabetes. Diabetes Care 2
2:1592-1594, 1999

2. Fruhstorfer H. Muller T, Scheer E Capil-
lary blood sampling: how much pain is
necessary? Part 2: Relation between pene-
tration depth and puncture pain. Practical
Diabetes Intl2:184-185. 1995

3. 3. Fruhstorfer H, Schmeizeisen-Redeker
G, Weiss T: Capillary blood sampling: re-
lation between lancet diameter, lancing
pain and blood volume. Eur J Pain3:283-
286, 1999

OtBeT dpycrodepy v ap.

MbI XoTenn 6bl nobnarogapuTb ap. PpycTop-
thepa n ero konner (1) 3a WX WHTepPeCHbIl
KOMMEHTapuii MO MOBOAY Hallei cTaTbu 06
obbemMax KpoBu M 6011 MOCe KanumspHbIX
NPOKO/IOB Y AeTell 1 NOAPOCTKOB C AnabeToMm
(2). OHu npegnonaratoT, 4YTO OTKPyuYMBaHUWe
Konnayka yctpoictea SoftTouch (nponssogu-
Tenb Roche Diagnostics, VHanaHanonuc, WH-
OmaHa) He MpuBeNo K YMeHbLUEHWIO [Ny6uHbI
NPOHVKHOBEHWS, YTO MOATBEPXAAeTCA TeCTOM
Ha CU/IMKOHOBOM O/10Ke.

B TO BpeMsl Kak Mbl OTKPYYMBa/IN KOMMA4oK
ycTpoiicTBa SoftTouch. B HOBOW Bepcun 3TOro
yCTpOWCTBa 4711 Npokona nanbua (JlaHueT BD;
npousBoagmTens Becton Dickinson Canada.
Muccuccora, OHTapuo, KaHaga) mcnonb3syet-
€A TOT Xe MOAXO04 C PerynMpoBaHVMEM Hako-
HeYHMKa. OTOT HOBbIA Perynmpyembiii Hako-
HEYHWK MO3BONSET U3MEHATb A/IMHY HaKOHeu-
HVKa ¥, NPeanosioXUTeNbHO, F1yOuHY MpPOKo-
fa. B nakete gna pacnpocTpaHeHus fgaHHoe
YCTPOWCTBO PeKIaMMpyeTcs Kak YCTPOMCTBO C
KOHTPO/MEM  [/ly6UHbI  MPOHWKHOBEHMS  Mbl
nonaraemM, 4YTO Hall MOAXOA NpYBEN K YMeHb-
LUEHWIO T/ly6VHbI MPOHWKHOBEHMS, 4YTO MNOA-
TBEPXAAeTCA 3HAYMTENIbHO MEHbLUMM KOMnYe-
CTBOM KPOBW, MOMYYeHHOW npu

Buprut rééens (Birgit Gbbel)
naBa nogpasgeneHns gnabeta 3a npegenamu CLUA
«Pow fina6ete Kea Mm6X» (Roche Diabetes Care GmbH)
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4YuH. Mo BUANMOMY, CTPYKTypa (hakTopoB
puUcKa peasibHO 3aBUCUT OT BKIHOYEHUA
KpuTepueB M meTofoB. OfHaKO 3TU 06b-
eluHeHHble pe3ynbTaTbl U3  Huuubl u”
Mapcenss no npeo6nagaHuto TVM nog-
YepKMBaOT HE06X0AUMOCTb B CKPUHUHIE
Ha TVM paxe y nauneHToB C gunabeTom,
BeAywnx «CpeanseMHOMOPCKNUA  obpas
XKXU3HU».
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No2 MexpaiioHHoro OY®MC Poccum no MockoBCKoi 061acTu B ropoAckom nocenieHnn HormHek 27.05.2014 roga, Kog
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3apeructpuposaHo B peectpe: Ne 4'- 730.
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wound [11-15]. Reducing both the period for which the lancet remains in the skin and the number
of piercings of the skin will be very helpful in reducing the pain that is caused by the lancet during
blood sampling [16/17]. However, the above improvements cannot ensure that the lancet pierces the
skin only once after the finger is pricked. Additionally, the piercing velocity, piercing acceleration and
duration of puncture have not been analyzed.

The main purpose of this study was to significantly reduce pain in the blood sampling process
and shorten the duration of the pain after blood sampling. Motivated by the inadequacy of the relevant
literature and defects in the marketed lancing devices, this work develops an innovative high-speed
lancing device, which has the characteristic that when it pricks a finger, the lancet pierces the skin
only once and remains in the skin for an extremely short period, enabling the sampling of the blood
to be completed rapidly. The innovative high-speed lancing device is compared with a common,
commercially available lancing device. Furthermore, clinical trials that involve a questionnaire survey
to elucidate the pain index are performed to prove further that the innovative high-speed lancing
device can reduce the pain level of diabetes patients during the blood sampling process [18,19].

2. Experimental Details

2.1. Lancing Device Principle

The internal structure of a conventional lancing device comprises a main carrying pillar, a lancet
holder and a spring. The compressive force of the spring is used to generate a puncture force. To prevent
the lancet from moving as the spring vibrates, the spring of the new lancing device is separated from
the lancet holder. The major difference from the conventional lancing device is that the front end of its
main carrying pillar is attached to an iron cube of greater mass, which is also connected to the spring
to form a single structure. Figure 1 compares the internal structures of the conventional lancing device
and the high-speed lancing device. As presented in Figure 1, the high-speed lancing device is designed
with its spring separate from its lancet, and an iron cube of greater mass is attached to the spring.
The metallic block has a mass of 1.2 g, and the lancet holder has a mass of 0.54 g. The specifications
of its spring are those of the marketed lancing device, whose spring is made of piano wire, with a
wire diameter of 0.6 mm, an outer diameter of 6.1 mm, an effective coil number of 20, a free length
of 32 mm, a kvalue of 0.113 kgf/mm, and a required load force of 1.2 kgf. The conventional device
used in this study is Sterolance (SHILI Co., Ltd., Taiwan). The lancet used in the high-speed lancing
device has the same specifications as the commercially available lancing device, and both are Easy
Touch 28 gauge lancets (MHC Medical Products, Fairfield, OH, USA).

Conventional Technology

I/I 1 L.I I.anoe:ﬁolder

Caollision Technology

M V20 W
A - 1 Iionake ljuicet bolder
m, mi

Figure 1. Comparison of main internal structures of conventional lancing device and high-speed
lancing device.
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Figure 6a compares the values of the pain index on the numeric rating scale (NRS) obtained using the
two types of lancing device. From Table 2 and Figure 6a, the mean NRS score for Sample A is 6.46,
and that for Sample Bis 3.81, which is 2.65 less than the former value. Therefore, the conventional
lancing device gives participants greater pain, whereas the high-speed lancing device causes only slight
pain. Most participants selected an NRS score of 2. Table 2 reveals that the 95% confidence intervals
for Samples A and B are 6.01-6.90 and 3.24-4.35, respectively. Figure 6b compares the durations of
pain time after the two types of lancing device were used for sampling blood. When Sample A was
used for sampling blood, the wound caused no pain after an average of 129.5 min. When Sample
B was used, the pain completely disappeared approximately 53.4 min after blood sampling—76.1
min sooner than when Sample A was used. The duration of the pain was therefore only 0.41 times
that obtained when Sample A was used. Most participants stated that pain disappeared 30 min after
blood sampling. Table 2 reveals that the 95% confidence intervals for Samples A and B are 83.9-160
and 37.9-68.8, respectively. As proved by the above pain evaluation experiment, not only is the pain
index obtained using the new high-speed lancing device much lower than that obtained using the
conventional lancing device, but also the duration of the pain was much lower.

Table 2. Statistical results of pain experiment using two types of lancing device.

Variables Pain levelM + SE 95% ClI
NRS
Sample A 6.46 + 0.22 6.01-6.90
Sample B 3.81 £ 0.27 3.24-4.35
Pain duration time
Sample A 1295 + 15 83.9-160
Sample B 53.4 + 7.67 37.9-68.8
o e
* o
L
[*
4 I
o »
L
3 »
~
o
Sanple
@ (b)

Figure 6. Comparison of (a) pain index, (b) duration of pain after blood sampling in pain evaluation
experiment using two types of lancing device.

4. Conclusions

The new high-speed lancing device effectively overcomes the shortcomings of the marketed
conventional lancing device, which pierces the skin several times owing to vibration of the
spring, and so it causes much less pain in the blood sampling process. Measurements of the
acceleration of this innovative high-speed lancing device and the results of a clinical trial support the
following conclusions.

(1) After the conventional lancing device pricks a finger, its lancet pierces the skin three times,
whereas the lancet of the new high-speed lancing device pierces the skin only once. The acceleration
and velocity of the lancet of the new high-speed lancing device are 9.4 and 1.78 times those of the

& 000 LHPMY (&7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU



Appl. sci. 2016,6, 111 8of8

conventional lancing device, respectively. The lancet of the innovative high-speed lancing stays in the
skin for 0.014 s less than that of the conventional lancing device.

(2) From the statistical results of the clinical trials, the mean NRS score for the pain of the users
of the new high-speed lancing device is 3.81, which is 2.65 less than that of those of the conventional
lancing device, and the duration of the pain after blood sampling is 53.4 min, which is 0.41 times that
obtained using the conventional lancing device.
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KpaTkoe copepxaHue: VIHHOBaLMOHHBI/ BbICOKOCKOPOCTHOV CKapU(MKATOP OCHALLEeH faHLETOM, KOTOpbIi
[BWKETCS HACTOMbKO GbICTPO, YTO HA HEro COBCEM He BO3AEMCTBYET BMOpALWs ero Mpy>KVHbl, KPOMe 3TOT0 OH He
MPOKa/bIBaeT KOXY MOBTOPHO, YTO 3HAYUTENIbHO YMeHblUaeT 60Mb Y MauueHTa ¢ caxapHbiM guabetom (C) Bo
Bpema 3abopa KpoBu. Kak MOKasaqM IKCMepUMEeHTa/IbHble W3MEPEHUs YCKOPEHWA faHueTa C  MOMOLLBHO
aKCefiepoMeTpa, flaHLEeT NPoKa/ibIBaeT KOXY MaLMeHTa ToNbKO OAMH pa3. MaKcumanbHOe YCKOpeHue U MrHOBeHHas
CKOpPOCTb NpokanbiBaHus B 9,4 pasa u B 178 pa3 Bbie, Y4eM Yy 0ObIMHOrO MPOKa/bIBAIOLLErNO YCTPOICTBA,
COOTBETCTBEHHO. B TO e Bpems, Mepuof BpemMeHW, B TeYeHWe KOTOPOro NaHueT octaetcs B Koxe Ha 0,014 cek
Kopoue, YeM y 06bIMHOTO MPOKanbIBAIOLLEro YCTPOlicTBa. B pesynbTaTe KIMHWYECKOrO WCMbITaHWS, B KOTOPOM
npuHUManM ydyactme 100 y4aCTHWMKOB, OblMM MOMAYYeHbl CTATUCTMYECKWME pe3y/bTaTbl LMGPOBOA PENTUHIOBOI
wkanbl 60 (NRS), KoTOpas Mpu3HaHa Ha MeXAyHapofHOM YPOBHe, Kak 60/b C HauBbiCLUEl JOCTOBEPHOCTbLIO,
KOTOpble MokasanuM, 4Tto nokasatens NRS 'y y4yaCTHWKOB, KOTOpble WCMOMb30BaIM  MHHOBALMOHHbIN
BbICOKOCKOPOCTHON CKapugmkatop, 6bin Ha 2,65 MeHblue, YeM Yy Tex, KOTOpble M0/b30Ba/INCh OBbIYHbLIM
NPOK&/IbIBAIOLLMM YCTPOCTBOM, & NPOLOMKUTENBHOCTL 60K nocne 3abopa Kposu 6bina Ha 76,1 MWMH KOpoue.

KnioueBble C€noBa: MpOKaNblBatoLLEe YCTPOICTBO, CaMOKOHTPO/b [/OKO3bl Kposun (SMBG); akcenepometp;
umcposast peTuHrosas wkana (NRS)

1 BsegeHue

B 2015 rogy 4Mcno naumeHToB € caxapHbiM guabetom (C) B Mupe npesbicnno 400 MWUANMOHOB YesIOBEK.
[na KoHTpons CBOero (M3WMYECKOro COCTOAHMA, NaumeHTbl ¢ CJ [O/MKHbI  WCMO/b30BaTh [/IIOKOMETP /1A
CaMOKOHTPO/ISt YPOBHSA T/1H0K03bl KpoBu (SMBG) Ha exkegHeBHOIM ocHoge. [MepBbiM warom B SMBG sABnsieTcs coop
HECKO/IbKMX MMWKPO/IUTPOB KPOBM W3 KPOBAHOrO Kanwnnspa. [na faHHOro stana Heob6XoAuMO UCMoMb30BaTh
NPOKa/IbIBAIOLLEE YCTPOWCTBO ANS BbIMOMHEHUS WHBA3WBHOrO BO3AEKCTBMS Ha Maslel, WAM Ha ApYryt 4acTb Tena.
HecmoTpa Ha 10, yto A4 SMBG TpebyeTcs 04eHb He6O/bLUOE KOMMYECTBO KPOBW, HacTO OCHOBHOW MPUYMHON
HeyJaunM npu BbINOAHEHWM MPOKanblBaHUs Yy nauveHToB ¢ C[l B COOTBETCTBMM C 4aCTOTOW, PEKOMEHAyemoli
Bpayamm, ABNISeTCA 60/b 1 NCMXONOrMYECKNA Bapbep. [1-4].

CornacHo COOTBETCTBYHOLLEN MTepaType, 418 TOro, YT06bl YMeHbLMTL 60/b, BbI3BAHHYIO MPOKA/bIBAHWEM,
6b110 pa3paboTaHo MHOro metogos SMBG. (1) V3meHeHMe opMbl M yria CKOCa KOHUMKA NaHueTa [/is
YMeHbLLEHNSA pa3Mepa paHbl, KOTopas BO3HMKaeT npu npokanbisaHuu [5,6]. (2) MokKpbITUe NOBEPXHOCTU NaHLeTa
creunaibHbIM MaTepranoM, YTo6bl YMEHBLUNTD TPEHWE MEXAY KOXel 1 NaHLEeTOM U TeM CaMblM YMEHbLUNTL 60/1b
[7]. (3) Ana naumeHTOB C pa3HbIM COCTOSHMEM KOXM CMeayeT UCNO0/b30BaTb NPOKa/bIBaLLye YCTPOCTBO C
perynvpyemoii rny6yuHoli npokKona uim ¢ HebonbLIMM AMaMeTpoM naHueTa. Hanpumvep, npy B3STAM KPOBU Y
M/1aZIEHLIEB C TOHKOW KOXeld rMy6uHy MPOKO/a NaHUETOM MOXHO OTPerynnposatb gis ymeHblueHus 6omm [8-10].
(4) N3meHeHMe MeXaHMYEeCKOM KOHCTPYKLMM MPOKabIBAOLLEr0 YCTPOMCTBA A1 YMEHbLLUEHNS BUOpaLymM naHueTa
NCMOMb3YeTCs A5 TOF0, YTOObl YMEHbLUMTL paHy OT NpokabiBaHus [11-15].
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CokpallieHie BpEMEHW B Te4eHue, KOTOPOro NaHLET HaxXoaWTCA B KOXE U KOMMYECTBO MPOKO/IOB, Takke

CMOCO6CTBYET YMEHbLUEHUIO 60/ BO Bpems B3ATMA Kposu [16,17]. OfHaKo BbllleyKa3aHHble MOAUGMKALMKN He

MOryT rapaHTVpOBaTb, YTO fNaHUET MNPOKOMET KOXY TOMbKO OAWH pa3. Kpome TOro, HEeBO3MOXHO 6yaer
/ NpoaHa/IM3npoBaTb CKOPOCTb MPOKa/bIBAHUSA, YCKOPEHWE W NPOLOMKNTENLHOCTb MyHKLMN.

OCHOBHOM Liefbl0 AaHHOr0 UCC/ef0BaHMs Oblno [OBUTLCA 3HAUUTENBHOIO YMeHbLUeHUs 60K B mpoLecce
3abopa KpoBM 1 COKpaLLEeHNs MPOAO/MKUTENBHOCTM 6ONM nocne B3ATUA KpoBW. PyKOBOACTBYACH HeafeKBaTHOCTbIO
COOTBETCTBYIOLLEN NNTEpaTypbl M AeteKTamy NpojaBaeMblX MPOKabIBAIOLLMX YCTPOWCTB, B AaHHONM paboTe 6blno
PacCMOTPEHO MHHOBALVIOHHbIA BbICOKOCKOPOCTHONM CKapuU(MKaTop, KOTOPbIA XapakTepunsyeTca TeM, YTO MpW yKosne
NaibLia NaHLeT NPOHMKaeT B KOXY TOMbKO OAMH pa3 M OCTAeTCs B KOXE B TeUeHMe 4pe3BblyaliHO KOpPOTKOro
BPEMEHM, 4TO NO3BONSET 6bICTPO OCYLUECTBMTb Mpouecc 3abopa KposW. bBbin0 MNpoBeAeHO CPpaBHeHWe
MHHOBALMOHHOIO BbICOKOCKOPOCTHOIO CKapugukaTopa ¢ 06blYHbIM KOMMEPYECKWU LOCTYMHbLIM MPOKa/IbIBAOLLMM
ycTpoiicTBOM. Kpome Toro, 6binv NpoBefieHNe KAMHWYECKME WUCMbITaHKS, KOTOpble BKIOYaIM aHKeTUpOBaHUe s
BbIABNEHUA MHAeKca 60nM, 4TOObl AO0Ka3aTb, YTO WMHHOBAUMOHHBIA BbICOKOCKOPOCTHOM CKapu(MKaTop MOXeT
CHM3UTb YPOBEHb 60/IM Y NaLMEHTOB C A1abeToB BO BpeMs rnpoLiecca 3abopa Kposu [18,19].

2. Jletann akcnepumMeHTa
2.1. TpuHUMN geiicTBMA NPOKabIBAOLLENO yCTPONCTBA

BHyTpeHHSA CTPYKTypa 06bIMHOTO MPOKaNblBAIOLLEro YCTPOWCTBA BK/IHOYAET B CEOS OCHOBHYKO HECYLLYHO
KO/OHKY, AepaTeslb NaHueTa 1 Npy>xuHy. CXMMatoLwas cuna npy>XXuHbl UCNOb3yeTcs 1A Co34aHWs NpPoBUBHOI
cuibl. YTOBbI NpesoTBPaTUTL ABVKEHWE faHLeTa npyu BUOpaLyn NPY>XWHbI, MPY>XUHA HOBOTrO MPOKAaNbIBAOLLErO
yCTpOiicTBa OTAeneHa OT fepxatens naHueta. OCHOBHOE OT/MYMe [AaHHOrO YCTPOWCTBA OT 06bIYHOIO
MPOKa/IbIBAKOLLEr0 YCTPOMCTBA 3aK/IOYaeTca B TOM, YTO MEPEAHWIA KOHEL, ero OCHOBHOW HECYLUei KONOHKW
MPUKPensieH K >KenesHomy Kyby 6o0nblueli Maccbl, KOTOpbli B CBOK O4Yepedb COEAMHEH C MPY>XUHOW [Ans
06pasoBaHMs eguHOM KOHCTPYKUMW. Ha PucyHke 1 MpuBEfEHO CpaBHEHWE BHYTPEHHEA CTPYKTYpbl 06bIMHOMO
MPOKa/bIBAOLLEro YCTPOCTBA WM MHHOBALMOHHOINO BbICOKOCKOPOCTHOrO CKapugmkatopa. Kak MokasaHo Ha
PucyHke 1, MHHOBaLMOHHBIA BbICOKOCKOPOCTHON CKapUMKATOpP CKOHCTPYWMPOBAH TakuM 06pa3oM, YUTO NpyXXuHa
OTAeNleHa OT faHueTa, a K camoli NpyXXMHe KpenwuTca >KenesHbl ky6 6onblueli Macchl. Macca MeTaninyeckoro
6noka - 12 r, a mMacca fepxatens naHueta - 0,54 r. XapakTepuUCTUKM €ro Mpy>XWHbl Takue >Ke, Kak Uu y
NpOAaBaeMOro MpPOKA/bIBAIOLLEr0 YCTPOWCTBA, MPYXMHA KOTOPOr0 M3rOTOB/MIEHA W3 CTPYHHOM MPOBOJIOKM
anametpoM 0,6 MM, Hapy>XHbIM guameTpom 6,1 MM, 3(heKTMBHbIM umcioM KaTywek 20, cBo60gHONM AvHol 32
MM, 3HayeHvem K paBHomy 0,113 krc/mm u Tpebyemom ycunum Harpysks 1,2 krc. OB6bl4HOE YCTPOIACTBO,
NCMOMb3YEMOE B AaHHOM WcCnefoBaHuM, HasbiBaeTcs Sterolance (Komnanusa Shili Co., Ltd, TaiBaHb). JlaHUET,
NCMOMb3YEMbIA B MHHOBALMOHHOM BbICOKOCKOPOCTHOM CKapuU(MKaTope, UMEET Te XK XapakTepUCTUKW, YTO U
KOMMEpYECKM [OCTYMHOe MpOKasblBatoLLee YCTPOMCTBO M 06a U3 HUX ABAAOTCA naHueTamy Easy Touch 28
kanmbpa (KomnaHms MHC Medical Producs, ®apgwmng, wrat Oraiio, CLLA).

OO6blYHast TEXHONOIUA

JAepxatens naHueta

T,

Hpep,no»(eHHaﬂ TexXHoormna
t4-0
XKenesHblit Ky6 [epxatens naHuerta >

-

PucyHok 1 CpaBHEHUE OCHOBHbIX BHYTPEHHMX KOHCTPYKLUWIA OGbIYHOTO MPOKa/IbIBAOLLErO YCTPOIACTBA 1
MHHOBALIMOHHOIO BbICOKOCKOPOCTHOTO CKapudukaTopa
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Mocne npokona nanblLa WHHOBALMOHHLIM BbICOKOCKOPOCTHBIM CKapU(MKATOPOM, XeNe3Hblli Kyb B TOT e
MOMEHT ygapseTcs O [epxaTenb faHueTa. Mcxogs v3 Teopunm 06 OLHOMEPHOM YMpPYroM CTOSIKHOBEHWM B
YpaBHeHuu (1) npefcTasnieHa CKOPOCTb Xene3Horo Kyba (vl 1) n ckopocTb aepxatens naHueta (v21) nocne yaapa.

Vi T"—anV AN
A AT Vi d o
2tmm M -T2
” N _
Y "2
B COOTBETCTBUM C 0COOLIMW yCnoBusaMM ynpyroro CTO/IKHOBEHUA MOTyT MMETb MECTO Crefytolime Tpu
CuTyauun

(1) Ecm ml =m2, Torga

V2= 2if @

(2) Ecru ml >m2, nv2 =0, Torga

(3) Ecmuml » m2, nv2 =0, Torga

Ms M
V= i )

Vcxops w3 npegnonoxeHns (3) Bbiwe, ecnm Macca (M) >kenesHoro Kyba (yAapHWKa) 3HaUUTeNlbHO
MpeBbILLaeT Maccy fepxartens naHueta (m2), TO Mocne yaapa CKOPOCTb [epxaTens flaHueTa MprMepHO paBHa
Y[BOEHHOI CKOpPOCTV 06bIMHOrO MPOKA/bIBAIOLLEr0 YCTPOCTBA, YTO MOApa3ymeBaeT Nog COOOW, 4TO NaHUeT
MHHOBALMOHHOTO  BbICOKOCKOPOCTHOTO  CKapugmkatopa  6yfeT  [AeMOHCTPMPOBaTb  BbICOKOCKOPOCTHOE
nepemeLLeHve. MOCKONbKY NpYXXMHA W AepXaTesib faHLeTa CKOHCTPYPOBaHbl TakMM 06pa3oM, UTO OHW He 3aBUCAT
Apyr OT fpyra, Nnocne TOro, Kak NpoKablBaloLLee YCTPOWCTBO BbIMOMHWMAO MPOKOA Nanbua, BUOpaumm MpyXuHbl B
pasHble CTOPOHbI He BMAIOT Ha €ro NaHLeT, 1 MO3TOMY OH NPOKa/IbIBAET KOXY TOMbKO OAWH pa3. TakuM 06pasom,
OAUTENbHO NpebbiBaHWS NaHLUeTa B KOXEe MOXET O6biTb 3HAYMTENbHO COKpalleHa, a 60/b OT MNPOKasblBaHKS
3HAYUTENbHO YMEHbLLIEHA.

B paHHOi paboTe akcenepomeTp MCMONb3yeTcA AN WM3MEPEeHWst NErkoro [ABWKEHWA NaHueTa, a CXembl
KOMMNNEKTOBaHWS WCMOMb3YHOTCA AN MOMYYeHUA ero yckopeHws. Ha PucyHke 2, Ha KOTOpPOM MpeAcTaBfieHbl
HaCTpOIKa YCTPOCTBA ANA BbINOMHEHNS IKCNEPUMEHTA MO M3MEPEHNIO YCKOPEHMS MPOKabIBAOLLEro YCTPOCTBA,
BWAHO, 4TO TpaH3UTHbIA cermMeHT (1) 3axuMaeT npoKa/biBatoLlee YCTPOWCTBO (2), a akcenepomeTp (3)
UCMONb3YeTCH 15 WU3MEpPEeHUs YCKOPeHWA faHLeTa cpasy Mocfie TOro Kak OH YAapseTcd O NpOoKabiBatoLLee
YCTPOICTBO. [laHHble YCKOPEHMA U CKOPOCTM MepejatoTcs Ha MpreMHOe YCTPOWCTBO (4), KOTOpOoe COeAuHEHO ¢
komnbtoTepom (5). Mocnegytowmii aHanM3 BbIMOMHSETCS C MOMOLLBIO MPOrpaMMHbIX nakeToB Pico Scope 6 (2013,
PICO Technology, Eaton Socon, England) u nporpammHbix naketos Matlab (Bepcus 7, Komnanua MathWorks,
Hatuk, wtat Maccauycetc, CLUA, 2014). WHTepBan oT6opa nNpo6 MNPMEMHOrO YCTPOWCTBA, KOTOPbI
yCTaHaB/IMBAETCA C MOMOLLBI0 aHa/IMTUYECKOro MporpaMmMHOro obecrneveHus Pico Scope 6, cOCTaBnsieT 2 MKC,
MO3TOMY 3a OAHY CEKYHAY MOXHO BbIMO/HUTL 500000 npo6. Mpu aToM 6yAeT MCMonb30BaThCA HEMpEepbIBHbIN
oT60p npob6. Kpome TOro, KaxAabliA 3KCMEPUMEHT BbINOMHAETCA B TPEX 3K3eMMAsApax, a CpefHee 3HaueHwue
M3MepeHUii MCNonb3yeTcs B NOCNEYHOLLMX pacyeTax.
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KonbLeBoii cTeHa

AKcenepomeTp

~  HoyTbyk

PUCYHOK 2. SKCMepUMEHTa/IbHasi HAaCcTPOWiKa Af1st BbIMOHEHWUS TECTUPOBAHNS NPOU3BOAUTENBHOCTY
BbICOKOCKOPOCTHOTO CKapuuKaTopa

2.2. KnmHuyeckoe uccneposaHue

Lindposas peiitmHrosas wkana (NRS) wucnonb3yetcd Ans oueHkM 6oin. Ha pucyHke 3 mokasaHo
ncnonb3oBaHre NRS B JaHHOM MCCMefoBaHWW A/ OLEHKW YPOBHS 60N M ee NMPOSOMKATENbHOCTBIO, BbI3BaHHOW
npokonoM. NRS OLeHVBaeT KOMMYECTBO OLLyLliaemMoil 60/, B COOTBETCTBMM C TeM KaK CaMW MauueHTbl ee
OLEHW/IN, B MOMEHT MCMbITaHWA Hambonbluel 60nun. [ns BbipaxeHns ypoBHa 6omim B NRS ucnonb3yertcs Likana ot
0 A0 10. Huskas oOueHKa yKasblBaeT Ha TO, YTO MALUMEHT MCMbITbIBAET HEOOMbLLYO 60nb. pokanbiBaroLee
YCTPOIACTBO MOXET Cnoco6cTBOBaTb OCTPO 60N He TOMbKO CBA3AHHOI C NPOKasbiBaHWeM, a Takke 601, koTopas
BbI3BaHHasA pa3spyLLeHMeM KpPOBEHOCHbIX COCYAO0B M MArKMX TKaHeli BO BHYTPEHHEM C/l0e KOxe. Takas 60/1b MOXeT
COXPaHATLCA B TeYeHWe HeKOTOpOro BpeMeHW nocre 3abopa Kposwu. [o3ToMy Bpems, Heo6XonvMoe [jis
3KMBNEHWA paH, 3aBMCMT OT Camoro fpouecca MPOKa/biBaHWA W YCOBWIA MpPOKasbiBaHUA. [1oTeHLManbHbIM
neproaoM 60IM MOXET CUMTATBLCS KaXKabll 15-MUHYTHBIV Nepyog, nocne B3ATUA KPOBW. YUYaCTHUKM 3KCMEPUMEHTa
MOryT yKas3aTb Ha OfVH M3 CeMM [1ana3soHOB BO3MOXHOIO BO3HWKHOBEHWs 60nu. Kpome Toro, B TecTe Ha
MPOM3BOAMTENBHOCTb MPOKAbIBAIOLLEr0 yCTpoiicTBa. Ob6pasey, A - 3T0 06bI4HOE MPOKasbIBAOLLEE YCTPOMCTBO, a
O6pasel, b- 3T0 HOBbIN BLICOKOCKOPOCTHOI CKapugmKaTop.

A. Undposas peiitnHrosas wkana (NRS)

4..1..I
o 1

be3 6omm CpefHsas 60/b Camasi cunbHas 60b

Moxanyiicta, NocTaBbTe OTMETKY Ha MMHWKM Mexay O u 10 ans yKasaHusi KonvuecTBa 60/M, KOTOPOE Bbl
OLLYLL[aeTe B AaHHbIA MOMEHT.

b. Kakoe BpEMA A/MNTbLCA 60/1b Nocne NCNonb30BaHUs npokKasblBakwOLWEro yCTpOVICTBa?

00~15 muHyT O 15-30 mmuHyT  O30-60 muHyT O 1-2 yaca 02-4 vaca
04-6 vacos | 4acoB

PucyHok 3. Lindposast peittuHrosas wkana (NRS) 1 BO3MOXHbIA NePUOA MPOACMKUTENBHOCTU 60K,
CBSI3aHHOM C BbIMOMHEHMEM MPOKO/A.

B KNMHUYeCKUX WCMbITAHUAX W aHKETUPOBaHUM NpuHANM ydacTue 100 yenoBeK. YuacTHUKM ¢ CJ, 6bim

CNyyaliHbiM 06pa3oM BbibpaHbl 43 nauueHToB ¢ 1 tunom C (T1DM) mn 2 tunom C[, (T2DM), koTopble Ha
MOCTOAHHOV OCHOBe BbINONHAIT SMBG.
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MauuyeHTbl ¢ ocnabneHHbIM 3peHVWeM U Te, KTO Y)XXe y4yacTBOBa/l B MOAOBGHOM 3KCMepuMeHTe, Oblam
NCK/oYeHbl. Kpome TOro, HM y OOHOrO M3 YYaCTHUKOB He 6bl10 3a00/1eBaHWn KpOBW, TakMX KaK aHemus,
HapyLUeHVe paboTbl NENKOUMTOB WM HapyLUeHWiA CBepTbIBaEMOCTM KpoBu U T.4. W3 100 mauymeHToB, 61 6bin
MYXXUuHbI (61%) 1 39 XeHWwmHbI (39%). CpefHWiA BO3pacT y4acTHMKOB cocTaBu 32,25 neT (SD = 21,2), a camblit
BbICOKUIA npoueHT, 30%, 6binm B Bo3pacTe oT 21 o 30 neT. B Tabnuue 1 npuBeAeHO BO3PacTHOE pacrpefenieHne
YYaCTHVKOB.

Tabnuua 1 BospacTHoe pacrpefeneHue Y4YacTHUKOB, MPUHMMAIOWMX Y4yacTue B K/IMHWUYECKMX
nccneposaHusax 6onm (N = 100).

MepemeHHbIe (Bo3pacT) Konuuectso (n) %
MeHbLue 20 10 10%

21 -30 30 30%
31-40 23 23%
41-50 24 24%
51-60 10 10%
bonbLue 61 3 3%

3. PesynbTatbl 1 06CyXaeHME
3.1. XapaKTepuUCcT UKW WHHOBALMOHHOTO BbICOKOCKOPOCTHOTO ckapugpukaTopa

Ha PwvcyHke 4a npeAcTaBneH TPeXMEPHbIi CTPYKTYPHO PacLUMpeHHbI BUA, HOBOFO MPOKa/bIBAIOLLErO
ycTpoiicTBa. Ha PwcyHke 4b mpeAcTaBneHO MOAENMPOBaHUE €ro TPeXMEepHOW cOopku. DakTMueckue pasmepbl
roTOBOrO M3Aenus: AnvHa - 105 MM, BHELWHWIA gnameTp - 16 mm 1 macca - 155 T.

) ®

PUCYHOK 4. VIHHOBaUMOHHBIA BbICOKOCKOPOCTHOM CKapumkaTop: () CTPYKTYpHO paclumpeHHblii Bug; (b)
CXeMaTnyeckoe npeLcTaBneHne TPEXMEPHON COOpPKM

Mocne BLINOSHEHUA 3KCMEPUMEHTa C aKCeNepPOMETPOM, BbIMOMHAOT CpPaBHEHWE W3MEPEHHbLIX AaHHbLIX Mo
YCKOPEHWIO /aHLeTa Moc/e TOro Kak MpoKa/biBatollee YCTPOMCTBO BbIMOMHWAO MPOKO/ ManbLa, Kak MokasaHo Ha
PucyHke 5a. Ha PucyHke 5a BMAHO, YTO YCKOpEHMe 0ObIYHOTO MPOKa/IbIBAKOLLEro YCTpoiicTBa coctasnsetr 0,236
m/c™ 1 naHueT BubpupyeT 4 pasa, BMecTe C BMOGpauLMeil NpyXuHbl. Y BbICOKOCKOPOCTHOIO CKapugmkaropa
YCKOpeHMe paBHO 2,23 m/c”, uTo B 9,4 pasa 60sbLUe, YeM Y 06bIYHOTO MPOKaU/IbIBAOLLErO YCTPOICTBA, M €ro naHueT
BO3BpaLL@eTcsl B CTabW/IbHOE COCTOAHME OYeHb ObICTPO MOC/MEe BbLIMOHEHUA MEPBOro MPOKOMa. VIHTerpauus
CWUIHANOB YCKOPEHMS B COOTBETCTBMM CO BPEMEHEM B WHTepdeiic nporpamMmbl Matlab, gaeT BO3MOXHOCTb
NpoaHa/IM3MPoBaTb CKOPOCTb BO BpeMeHHOM 06nacTu. Kak rnokasaHo Ha PucyHke 5b, MakcMmanbHasi CKOpOCTb, C
KOTOpOli 06bI4HOE NPOKa/IbIBAOLLEE YCTPOMCTBO MPOKANbIBAET KOXY, cocTasnseT 1,468 m/c, a MakcuMabHas
CKOPOCTb BbICOKOCKOPOCTHOTIO flaHLeTa cocTaBnseT 2,62 m/c, 4To B 1,78 pasa 60/blUe, YeM Y MepBOro YCTPOICTBa.
Vcxogs 13 aToro, yCOBEPLUEHCTBOBAHHBIV BbICOKOCKOPOCTHOM CKapUMKATOP OCHALLEH XKene3HbIM Ky6om 60bLuUei
Macchbl, KOTOPbIA yAapseT Mo Aep>kaTento naHueTa U TeM cambiM Bbi3blBaeT 60/bLLUYHO MPOKAbIBAOLLYHO CKOPOCTb.
VIHTerpaums CKOpoCTW C BPEeMEeHHbIM [Marna30HOM MOKa3biBAaeT COOTHOLLEHME Mexay MepeMelleHMeM flaHueTa u
BPEMEHEM, YTO M300paXeHO Ha PucyHke 5¢. Ha PucyHke 5c cmelleHne 5,5 MM COOTBETCTBYET MOMOXKEHMWIO, KOrAa
NPOKa/IbIBalOLLEe YCTPOWCTBO, MNPUKPENSeHHOe K BpalliaTeNbHOMY KOMMauky, COMpuKacaeTcs C KOXel. Kak
noKasaHo Ha PucyHke, 06bl4HOE MPOKasbIBaOLLEe YCTPOMCTBO MPOKaSbIBAET KOXY TpU pasa, a SaHLeT OCTaeTcs B
Koxe B TeveHue 0,018 c.
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J1aHUET BbICOKOCKOPOCTHOIO CKapuuKaTopa NpoKasibiBaeT KOXY TOMbKO OAWH pa3 M OCTAeTCA B KOXe BCEro
Ha 0,004 ¢, yTo Ha 0,014 ¢ nokasaTens npegplayLero ycTpoiicTaa. MockobKy NaHLEeT HOBOrO BbICOKOCKOPOCTHOIO
cKapuurkaTopa NPOKa/bIBAET KOXY TOMbKO OAVH Pa3 M OCTAeTCs B KOXe B TeUeHWe ropasfo MeHblLUero nepuoga
BpemeHu, 60/b, Bbl3blBaeMass MPOKOIOM, OY[eT HaMHOro MeHbLUe, a Bpemsi 3aXMBMeHUs paHbl Kopoye. OBbluHO
npojaBaemMoe MpPOKa/blBatOLLee YCTPOWCTBO MpogaeTcd Mo ueHe 13-50 pgonnapos CLUA. [MNpuBegeHHbINA
BbICOKOCKOPOCTHOM  CKapugmkaTtop, 6narogaps CBOe MpOCTOM  CTPYKType, CTOWT [JellieBne 06bIYHOIo
MPOKasbIBAIOLLEr0 YCTPOICTBA, HO €ro (PYHKUWMW MPEBOCXOAAT MO MOKasaTensM BCE Apyrvie MpoKasiblatoLLye
YCTPOICTBA, BbIMYCKaeMble BCEMUPHO M3BECTHOM (hapmaLleBTUYECKO KOMMaHWEN.

Ve

Boewms (c)

PucyHok 5. CooTHOLLEHUs MexXay (a) YcKopeHueM, (b) CKOpPOCTbHO, (C) CMELLEHWEM 1 BPEMEHEM BYX TWMOB
MPOKasbIBaOLLEro yCTpoicTaa

3.2. Pe3ynbTaThbl KNMHUYECKLI! UCNbITaHMNii

PesynbTaTbl UCMbITaHUIA GblMM NpoaHaan3vMpoBaHbl B SPSS. B Tabnuue 2 npefcTaBneHbl CTaTUCTUYECKME
pesy/nbTaThl, Kacalolmecs WHAekca 6011 U NPOJO/KMTENLHOCTM 60M B 3KCMEpPUMEHTe, B KOTOPOM
1CMO/b30Ba/IMCb 002 BUAA NPOKaTbIBAKOLLErO YCTPOACTBA.
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Ha PvcyHke 6a npuBedeHO cpaBHeHWe 3HaYeHVs MHAEeKca 60/M B COOTBETCTBMM C LIMKPOBON PEMTUHIOBOM
wkanoii (NRS), nony4yeHHol 41 060MX TUMOB NPOKa/bIBAOLEro yCTpoicTea. Mexoas v3 Tabnmusl 2 1 PrucyHka
6a, cpegHas oueHka NRS gna O6pasua A coctasnseT 6,46, a ons O6pasua B 3,81, 4To Ha 2,65 MeHbLUE NPEXHEro
3HaueHus. Takum  o06pasom, 06bl4HOE MPOKaNbIBatOLLlEe YCTPOWCTBO  Bbi3biBaeT Oonblytd  60Mb, a
BbICOKOCKOPOCTHON CKapu(MKaToOp BbI3bIBAET MWL HEGOMbLUYO 60/b. BOMBLUMHCTBO Y4YaCTHWKOB MOCTaBUMN
oueHKy 2 no wkane NRS gns BToporo yctpoiictea. B Tabnuue 2 nokasaHo, YTO AOBEPUTENbHbIE MHTEPBA/IbI 15
o6pasuos A u B coctaenaoT 6,01-6,90 n 3,24-4,35 cooTBeTCTBEHHO. Ha PucyHke 6b nmpuBeagHO cpaBHEHWe
NPOAO/HKMTENBLHOCTM GOMM NOC/NE TOro, Kak fBa TWMa NPOKabIBatOLLMX YCTPOMCTB OblM MCMO/b30BaHbl 41 3abopa
Kpou. lMpu ncnonb3oBaHun O6pasua A, NPoKon 60nbLie He BbI3biBa/T 60Mb Nocie uctedeHnst 129,5 MuH.. Mpn
ncnosnb3oBaHuy O6pasua B, 60/1b NOMHOCTLIO McYesna NPpUMePHo Yepes 53,4 MUH nocne 3abopa KpoBwW, YTO Ha 76,1
MUH paHbLLie, YeM Mpy mucronb3osaHun Obpasua A. CrefoBaTefibHO, NPOAC/KUTENBHOCTL 601K cocTasuna B 0,41
pasa MeHblle. BOMbLUMHCTBO YYaCTHUKOB OTMETW/IN, 4TO 60Mb Mcyesna yepe3 30 MUHYT rocnie 3abopa Kposu. B
Tabnuue 2 nokasaHo, 4To 95% f0BepuTe/NbHbIE UHTEPBASLI 418 06pasuos A 1 B coctasnsoT 83,9-160 n 37,9-68,8
COOTBETCTBEHHO. B COOTBETCTBMM C BbILLEOMNMCAHHBIM 3KCMEPUMEHTOM MO OLeHKe 601, He TONbKO MNOKasaTesb
MHAeKca 601, MOMYYEHHBIA NPU UCMO/Mb30BaHWUK HOBOTO BbICOKOCKOPOCTHOIO CKapU(MKaTOPa HAMHOTO HUXKE, YeM
MoKasaTe/in, NoslyyeHHble 419 06bIYHOMO MPOKA/IbIBAIOLLErO YCTPONCTBA, HO TaKXkKe U MPOLOMKMTENBHO 60n Gbina
HaMHOTO HIKe.

Ta6nuua 2. CTaTUCTUYECKME Pe3y/bTaTbl IKCTIEPUMEHTA MO OLEHKE 6O/ C UCMO/b30BaHMEM ABYX TUMOB
MPOKa/bIBAIOLLVIX YCTPOMCTB.

MMepemeHHble  YpoBeHb 60nM MiSE  95% foBepuTeNbHbIA MHTepBan

NRS
Obpaszey A 6,46 £ 0,22 6,01-6,90
O6paseL, B 3,82 £0,27 3,24-4,35
Bpema npofomkuTensHoCTH 6011
Obpaszey A 1295+ 15 83,9- 160
O6pasey, B 53,4 £ 7,67 37,9-68,8
O6pasel, A w e Ofpasen A
O6pasel b -] Obpascu &
- o
L L
LV -
-y
.

Bpems 6onn

)
PucyHok 6. CpaBHeHue (a) uHaekca 6onm, (b) npopo/mkuTenbHOCTM 6onM nocne 3abopa Kposu Mpu
BbINO/IHEHWM 3KCMEPUMEHTA MO OLEeHKe 60MM C MOMOLLBIO BYX TUMNOB MPOKabIBAOLLMX YCTPOWCTB.

Obpazel,

4. BbiBOAbl

HOBbI BbICOKOCKOPOCTHON CKapuuKaTop Ans 3((eKTUBHONO MPOKaNbIBAHUA KOMMEHCUPYET HefoCTaTKu
06bI4HOr0 MPOKAbLIBAOLLEr0 YCTPOMCTBA, KOTOPOE HECKO/bKO pa3 NMpPo6MBaET KOXY U3-3a BUOpaLMM NPYXMHbI, TeM
cambIM NPOBOLIMPYET MeHbLLe 6011 B npouecce 3ab6opa KpoBW. VI3MepeHNs YCKOPeHUs [aHHOr0 WHHOBALMOHHOIO
BbICOKOCKOPOCTHOIO CKapuduvKkatopa W pesy/nbTaTbl KIVHWUYECKOrO WCCNef0BaHWA MOLTBEPXKAAIOT ClieaytoLme
BbIBOZbI:

(1) Mocne Toro, Kak 06bl4HOE NPOKa/IbIBAIOLLEE YCTPOWCTBO MPOKANbIBAET Masiel, ero faHueT TPuKabl

MPOHUKAET B KOXY, TOr4a Kak NaHLeT HOBOTO BbICOKOCKOPOCTHOIO CKapuuKaTopa MpoKasibiBaeT KOoXy
TO/IbKO OAMH pa3. YCKOPEeHMe 1 CKOPOCTb J1aHLLeTa HOBOIO BbICOKOCKOPOCTHOIO CKapudmkaropa B 9,4 v
1,78 pasa Bblwe, Yem Yy O0ObIYHOIO MNPOKA/LIBAOLErO YCTPOCTBA, COOTBETCTBEHHO. JlaHUeT
MHHOBALIMOHHOIO BbLICOKOCKOPOCTHOIO CKapugukatopa octaetca B Koxe Ha 0,014 c¢ MeHblue, y
006bIYHOr0 MPOKa/bIBAKOLLErO YCTPOCTBA.
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Lancing: Quo Vadis?

This review provides an overview of publicly available
knowledge of key aspects of lancing technology and future
opportunities for improvement.

The Field of Lancing

Trying to predict and assess the future of lancing requires
an understanding of the priority of customer needs and
how many and what classes of different lancing systems are
anticipated. In addition, lancing-specific customer needs
have to be seen as part of an entire glucose measurement
system, as well as viewed in light of overall developments
in diabetes and chronic disease management, all trying
to improve compliance. Reviewing lancing systems and
possible future developments has to keep high therapy
compliance as a guideline and ultimate goal. Figure 1
depicts this situation and shows the main aspects of
diabetes management and lancing as part of the overall
glucose monitoring scheme.

Disease management efforts, on their own, play an
important role in a patient's compliance with recom-
mended therapy regimens and may help individuals
accept or endure technical and inconvenience hurdles
(e.g, lancing pain). Sometimes, however, improvements
in compliance can be accomplished more easily and
efficiently with disease-management-based behavior
modifications. Therefore, any company considering an
investment in improving therapy compliance through
technology advancement should consider an investment
in disease management as a real alternative to avoid
going overboard with advanced technical developments.
Nevertheless, lancing plays a *‘gate keeper'* role in the
overall glucose monitoring cascade. One can argue that,
today, it represents the key barrier to patients’ compliance

Lancing

IMANWIRMitflIH< > meagum B | Glucose tnonhS

\
Artifidal pancreas

tw anijdiabx@0  Prugthwapy

Figure 1. Landscape of diabetes management and the position of lancing.
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with their prescribed SMBG regimen. Eliminating this
barrier has a lot of merit and could significantly benefit
today's diabetes management.

Our discussion of the "future of lancing' is structured
along three aspects:

1 Review of customer needs as prioritized performance
criteria in light of

2. Technical opportunities and limitations, while
accounting for

3. Product system aspects (e.g., cost and reimburse-
ment).

Figure 2 provides an overview of key determining
factors within these three areas.

Customer Needs

In order to determine what technical improvements and
investments are needed, one has to prioritize unmet
customer needs and consider their market significance
and interdependence (e.g., price versus performance).
Unfortunately, no publicly available studies exist that
would allow such an objective assessment. Figure 3
provides the subjective view of the authors about the
market significance of various customer needs and
therefore has to be interpreted with caution when
delineating future directions.

Pain and wound healing are top-priority performance
aspects. Full reimbursement along with uncompromised
ease of use are top system requirements. \WWhen prioritizing

Ccmpliance
Disease specific diabetes
management
Disease agnostic chronic
. VA;%%CtS of disease management
J labetes -

f Weight and lifestyie
, management

www.iournalofdst.org
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Spontaneous pain (no pain) .
Wound healing (scarring/sensitivily)
healing (SC ihickenih” ?
A Residual pain (no pain]
Spontaneity
Success rate
After bleeding

Instrument cost (high performance)
Lancst/sensor integration

Ease of use

Disposable coat (fully reimbursed)
Safety

Multi-lancet disposable integration
Privacy

/

Figure 3. Priority list of customer needs with respect to (i) performance
and (ii) system aspects of lancing devices. Scale from 3 (high) to 1 (low).
SC, subcutaneous.

these aspects, one has to differentiate current lancing
device concepts from future fully integrated systems,
where sampling and sensor function are integrated into a
one-step measurement process (see following discussion).
Such systems have great potential, despite the technical
difficulties and required major development efforts.

J Diabetes Sci Technol Vol 5, Issue 4, July 2011
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Current Practice

The current practice of lancing and its perceived hurdles
are important aspects for projecting future systems. Key
questions are as follows:

1 How do patients practice lancing on a day-to-day
basis (and why)?

2. Why do we lance fingertips (despite their high
sensitivity)?

3. What blood sample volume do we need?

4. How do we reduce pain?

How Do Patients Practice Lancing on a Day-to-Day
Basis (and Why)?

Lancing discomfort, for example, spontaneous pain
(ie, pain that is felt immediately when lancing), residual
pain (i.e, lingering pain that is felt for minutes or even
hours after the lancing event), and wound healing, is
increased when patients use the same lancet multiple
times, as the sharpness of the lancet diminishes. Actually,
the issue is not so much the sharpness of the lancet
(edges of facets) but the bending of the tip of the lancet
(Figure 4).
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Figure 4. Native and used lancet after a single skin penetration.

A bent lancet tip affects spontaneous pain differently than
residual pain and wound healing. When the lancet is bent
during its inbound trajectory and retrieved in a jittery
or nonstraight line, the bent tip "roughens" the wound
channel, which causes (i) residual pain, (ii) bad wound
closure (including after bleeding), and (iiij) compromised
wound healing (eg, scarring). The amount of jitter in the
motion of a retrieving lancet varies considerably among
different lancing devices, which explains why the negative
effects of the lancet tip bending (which always occurs)
varies according to the lancing device being used.
Therefore, residual pain is low for systems with straight
outbound lancet trajectories. This means that, with some
devices, the lancet can be used more often before it hurts
(i.e, residual pain), which is of particular importance for
frequent testers who may be hesitant to change lancets
several times a day.

Pain associated with lancing also fosters a negative
perception of diabetes and its therapy in general.
Lancing discomfort often contributes to situational
depression as a psychological side effect and often adds
to a general therapy resistance, particularly in children, who
are hard to convince to perform SMBG several times
a day. This resistance also adds stress to the family
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situation, as it puts parents and care givers in a conflict
situation as they try to avoid pain for their loved one but
yet enforce the necessary and painful therapy regimen.
Interestingly, the fairly harmless procedure of a finger
stick appears to drive the negative perception of diabetes
as much or even more than the essentially pain free
but potentially far more risky subcutaneous injection
of insulin (i.e, overdosing or underdosing of insulin
associated with severe health risks).

There are only few published data from surveys reporting
how often patients with diabetes use a given lancet in
daily life. In one survey, which was more focused on the
measurement steps of SMBG, only 10% of the patients
reported replacing the lancet with every use™ (Figure 5).

The cited survey provides the following reasons why
patients did not change their lancets more often:

» Lancets do not become blunt (64%)

» Lancets do not have to be sterile (57%)
» Ease of use (45%)

» Forgot to change lancet (38%)

» Cost (3199

Performance of this survey was supported by one of
the major diagnostic companies. Data from another
survey performed in Germany, again sponsored by a
manufacturer of lancing devices, also indicates that many
patients rarely change their lancets and do so in irregular
intervals. For example, patients waited approximately 2 to
3 weeks—"™hich is equivalent to approximately 50-100
measurements, considering 3-5 measurements/day—before

30

2-4 5-7 8-10

Number of lancet re-use

Figure 5. Self-reported frequency of use of a given lancet by patients
with diabetes (1, used once).
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changing their lancet.” However, no mention was made
as to which actual lancing device was used, which, as
explained earlier, is important when drawing conclusions.
These surveys face a potential selection bias, because
well-motivated patients are more likely to participate. It may
well be that lancet re-use is even more prevalent than
suggested by these surveys.

It would be interesting to see results of more surveys
on the reality of lancing, also from different countries.
Factors other than pain and wound healing may play a
more dominant role in countries where lancing systems
and disposables are not reimbursed (e.g., Australia).
Such surveys could also address how much patients
learn and remember about lancet re-use during their
initial diabetes training, if they participate at all. To
our knowledge, the depth and breadth of diabetes
training often faces time and cost constraints, at least
in the United States, whereby lancing-related aspects of
education and training rarely receive sufficient attention
despite their major impact on overall compliance. Better
training and in-depth understanding would result in better
lancing habits and likely improve quality of life, even
without any technical improvement in the lancing system.
It would be helpful if patients were actively involved in
the selection of their first lancing device. Unfortunately,
they usually start their diabetes monitoring life with
the lancing device that comes along with the glucose
meter, which may not offer the best performance. Where
appropriate, using a better device from the start would
go a long way.

Another important aspect of lancing in which patients
should receive training is proper adjustment of the lancet
penetration depth. Today, many devices allow such an
adjustment even though their precision is often poor.
Patients need to realize and appreciate how much they
can reduce lancing discomfort by correctly adjusting
depth settings for different lancing sites (i.e., fingers).
They need to find the optimal balance between depth
setting, sufficient blood sample, and success rate.

Some modern lancing devices, such as Roche's Accu-Chek
Multiclix,® contain a cartridge or drum with a number
of lancets. This is an important aspect for many patients
(not just elderly patients) who usually avoid replacing
conventional lancing devices simply because it is often
cumbersome and requires good dexterity and vision.”
These devices also have the psychological advantage that
individuals do not have to handle or see the individual
lancet,” which addresses general lancing anxiety and

needle (lancet/sharp) phobia. Despite the higher cost.
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using a fresh lancet for each measurement offers clear
advantages: it improves wound quality, reduces pain, and
avoids possible infections and even (rare) finger sepsis.” -’

Qearly, of key importance for patients is how well they
were instructed to perform lancing on a day-to-day basis.
Most often, such instructions were performed preferably
by certified diabetes educators (CDEs) and not by the
treating physician. Training provided by the CDE should
not be underestimated; this training is an excellent
opportunity to optimize the lancing process with the
currently available products. The CDE can identify
and train patients to use the best lancet device for
their individual needs by assessing dexterity, cognition,
learning style, coordination, skin type/sensitivities, and
visual acuity. In addition, patients tend to be less timid
in asking for clarifications from a CDE versus the
physician. The following aspects should be addressed by
the CDE during training:

» Evaluation and collaborative decision making of
lancet and assistive lancing device;

e Device function, including assessment of

penetration required; and

» Troubleshooting.

Clearly, patients should not only be instructed but also
supervised while practicing lancing to learn about:

» Skin preparation,

» Site selection,

» Tips to obtain adequate blood sample,
» Tips to reduce discomfort, and

e Alternative sites—when and how.

Patients should receive written instruction for reinforce-
ment, and there should always be a follow-up patient visit
to assess lancing technique as well as any potential
difficulties.

W/iy Do We Lance Fingertips (Despite Their High
Sensitivity)?

The fingertips are the area of the human body with the
highest density of three types of nerve receptors (touch,
pressure, and pain), all having different stimulation and
threshold values. One can actually stimulate one type
of receptor and leave the other dormant. Everybody has
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probably experienced this: cutting one's finger with a
piece of glass, which was only barely perceptible (touch
sensation), did not cause a pressure sensation and,
surprisingly, did not cause any immediate/spontaneous
pain. This example actually has important practical
relevance when designing high-performance lancing
devices. The closer a lancing device can mimic this
"cutting with a piece of glass" situation, the less painful
it is (as long as it stays within thresholds of important
parameters such as penetration, depth, lancet trajectory,
and others).

However, most lancing devices have yet to reach this
ideal and thereby cause spontaneous and residual
pain—at times, to a great degree. Nevertheless, patients
primarily lance their fingertips to collect capillary blood
samples mainly because there is a good blood supply at
the fingertipsM*®™* Capillary blood can be derived reliably
from the upper dermal plexus of the skin, with a typical
lancing depth of less than 2000 |un. These plexuses get
in-flow from capillaries and arterioles via arteriovenous
shunts. The papillary capillary density is 50-70/mm” at
the fingertip, corresponding to a capillary-to-capillary
distance of 120-140 pm (mesh size). In comparison, the
density at the calf is only 20-40/mm”, corresponding to a
mesh size of 160-220 |gT. The arteriovenous shunts are
numerous in nonhairy skin (e.g., finger, palm, earlobe)
and nearly absent in hairy skin (e.g., arm, leg, abdomen).

Obtaining a blood sample of sufficient volume to perform
a successful BG measurement requires the lancet to cut
through the upper skin layers to a depth that opens a
sufficient number of small blood vessels. The capillary
and/or venous blood pressure will then drive the blood
outward through the wound channel. However, this
spontaneous blood flow will occur only if the local blood
pressure is sufficient to force the wound channel open.

Patients prefer lancing the fingertips because it is convenient
(e, the finger aids blood transfer to the end of the test
strip of the glucometer) and provides a high success rate.
Success rate is defined as the percentage of lancing trials
that yield a sufficient amount of blood with the first
lancing attempt and minimize the need for annoying
relancing. Today's lancing devices vary, but it is fair to
assume that most of them achieve a success rate at the
fingertips greater than 90%. Success is also affected by
other "system" factors, including ambient temperature,
finger temperature, overall circulation, and others. It
is important to emphasize the most ideal lancing site
on the fingertip when taking into account both adequacy
of blood volume and pain. Namely, lancing should be
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on the lateral aspects of the fingertip, not in the "pad.”
The vascular arcades are much denser on the sides of
the finger whereas the nerve endings are much denser
in the pad.

What Size Blood Drop Do We Need?

The blood volume required by glucometers for a reliable
BG measurement has been drastically reduced since the
1980s from approximately 20-30 pi to 0.3 pi or less.*"
However, handling blood volumes less than 1 to 2 pi
on a daily routine basis appears to be impractical for
many—if not most—users, likely due to impaired vision
and dexterity.

Figure 6 shows the relationship between blood drop
volume and its diameter; a 1 pi blood drop has a
diameter of 1.24-1.56 mm, depending on hematocrit,
surface tension, and finger positioning. A 05 pJ drop
has a diameter of 0.98-1.24 mm. The blood entry channel
of a typical test strip of modern glucometers has an
approximate 0.3-0.5 mm width; the user has to position
the blood drop on his/her finger to this opening.
This provides a 1:2-1:3 alignment safety ratio when
considering the apparent blood drop diameter. If the
user positions the test strip outside of this "capillary
pull" window, the sample can get "caught" between the
front of the test strip and the skin's surface, which often
leads to smearing of blood and wasting of the sample,
and will require relancing of the fingertip.

For this reason, any reduction of blood volume require-
ment below this "user handling threshold" of 1-2 pi is
only an academic advantage. Most users cannot really
benefit from the highly advertised "super low volume"

Figure 6. Relationship between the diameter of the blood drop and its
volume.

www.iournalofdst.org



Lancing: Quo Vvadis?

feature of modern test strips. Therefore, with regard to
required blood volume, current sensor development has
reached a level of technical sophistication that is beyond
practical utility. Therefore, further developments should
focus on improving lancing performance.

The situation changes entirely if the system itself "handles"
the blood transfer, which will be the case with fully
integrated SMBG measurement systems. Several types of
these integrated systems are already in development
at all four major companies and some small companies.
Early steps in this direction have been commercialized
with mixed results. Abbott SofTact was taken off the
market in late 2006; Roche Compact II® uses a "semi-
integration” approach with a test-strip and lancet
"side-by-side" configuration; AccuChek Mobile® uses a
tape containing 50 tests and an attached lancet device;
Accu-Chek FastClix Mobile® offers six lancets in a drum
and is detachable for lance at alternate sides. Other
approaches have been announced in the patent literature:
Kumetrix (US 5801,057), LifeScan (US 03/0212423),
Roche (US 6,572,566), Vyteris (US 04/0064068), Pelikan
Technologies (US 2003/0199893), iSense (US 04/0138541),
and Rosedale Medical (now Intuity; US 6,540,675).

Another important aspect of the current mismatch of
test strip sophistication (i.e., required blood volume) and
practical handling issues is excess blood volume, which
is no longer "consumed" by super low volume sensors.
This extra blood must be handled and cleaned by the
user. This is not only annoying; it also raises a hygiene
concern.

In addition, the reproducibility of generating a blood sample
of sufficient volume is critical. The technical difficulty
of reproducibly obtaining ever smaller amounts of blood
rises nonlinearly. Generating blood samples with exact
amounts in small volumes less than 0.5 pi taxes the
ability of current systems, mainly with regard to
penetration depth control. Current lancing systems do
not have means for in situ depth control, which accounts
for variations in tissue properties. The only exception
is the Pelikan Sun®, which is discussed later. Therefore,
attempts to generate smaller volumes repeatedly will
lead to unacceptably low success rates because lancing
will be imprecise at ever shallower depths because there
is no lancing depth control. As stated earlier, the overall
success rate of current lancing systems is approximately
90-95%, which is already borderline low. Any worsening
of this value, even if accompanied by improvements
in pain, wound healing, and other parameters, will not
be acceptable.
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How to Reduce Pain?

Lancing pain is determined by several factors: depth of
penetration, speed of penetration, overall lancet trajectory,
lancet geometry, skin surface, skin fixation® and anatomic
location on the finger tip. Considerable progress with
regards to lancet quality has been achieved by most
manufacturers i.e., better precision of holding specifica-
tions, tip quality, effective polishing, and coating for smooth
gliding motion into the skin. However, in the late 1990,
it became clear that it is not the lancet specifications alone
(e.0., diameter or gauge size, geometry) that determines
lancing Nevertheless, companies.continue
to advertise reduced diameter as the main factor for pain
reduction, despite the fact that reducing lancet diameter
(within a range of several gauge sizes) is not necessarily
advantageous. The diameter of the lancet must have a
certain size in order to cut a sufficient number of blood
vessels, yielding a sufficient amount of blood.” If the
lancet is too thin, it has to travel deeper into the skin
to realize its full effective diameter at the depth of the
capillary bed, while its tip reaches deeper into the nerve
layers and consequently induces more pain. In this
context, it is important to note that at least three major
gauge size systems exist, which are used for referencing
wire diameter (see Table 1). In the United States, the
American wire gauge system is primarily used. However,
in Europe and Japan, other specifications can be found.
In other words, if there is no clear indication of which
gauge size system is being used, comparison studies
and statements about the gauge size of lancets (www.
powerwerx.comlwiregau™e.asp) can be misleading. It would
be beneficial for all companies to use the internationally
binding/used International System of Units (ISU) system
to report lancet diameter in 'mm’.

Additional key factors determining lancing comfort
(ie., reduced spontaneous and residual pain, wound
healing, and reduced scarring) are smoothness of lancet
motion (including a "soft" stop at the return point of
the trajectory) and actual penetration depth.-’&® Major
improvements have already been accomplished by careful
control of these lancet movement characteristics, which
will be discussed later.

At least four types of factors determine accuracy and
precision of lancing with respect to the actual penetration
depth and accurate reach of the desired capillary layer (and
not beyond; Figure 7). These factors, along with their
cumulative variances, determine overall precision and,
less importantly, the accuracy of the realized penetration
depth. Ideally, the precision should be better (less) than
+100 |un given the anatomical thickness of the capillary
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bed. Significantly overshooting the capillary bed (+200 yT)
will result in extra pain and nerve stimulation, while
undershooting will result in an insufficient blood sample.

The skin layer with the highest variance in thickness is
the stratum corneum, which differs not only from person
to person, but also from finger to finger and across the
fingertip itself. It can vary more than a few hundred
micrometers from central (not recommended for lancing)
to lateral (preferred) areas”® The stratum corneum
thickness ranges from <50 |un (eg, infants) to >1000 |wr
(e.g., musicians, blue collar adults) and can vary within
a person by more than 500 jim across various fingers and
sites. The subcutaneous thickness also depends on the
age of the patient.”” Therefore, when optimal comfort and
high success rate are the goals, penetration depth must
j be adjusted not only individually,™ but also across fingers
(see earlier discussion with respect to training patients).

However, current lancing devices (with the exception
of the electronic lancing device Pelikan Sun, Pelikan
Technologies, Inc., Palo Alto, CA) are unable to achieve
optimal penetration depth precision within a few hundred
micrometers. Design and manufacture of mechanical
devices that can achieve good precision is particularly
difficult because skin properties, such as skin elasticity
and hydration, vary during the day and require respective
in situ lancing information, which these devices do not

gather (yet).

Attempts to Reduce/Avoid the Pain of
Lancing

One attempt to reduce lancing pain was developed in the
late 1990s by using so-called "alternate sites” for lancing
[alternate site testing (AST)]” Lancing the skin at the
abdomen, arm, thigh, or palm of the hand—all sites
with much lower density of pain receptors—gained some
popularity for a while.® The proclaimed and intensely
advertised advantage of AST is reduced pain when
sampling. However, this has not been the case in reality
and, to our knowledge, AST has much lower "success
rates” than sampling on fingertips. It is also associated
with risk of blood stains on the skin/clothes due to
incomplete wound closure and prolonged bleeding from
these lancing sites. Another drawback is the difficulty
in performing this procedure in public without drawing
too much attention, a privacy issue. Additionally, it turned
out that results of SMBG performed with blood samples
obtained from these sites do not match capillary BG
levels measured in samples collected at the fingertips
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Table 1.

Measurements in Millimeters of the Three Major
Gauge Size Systems (American, British, and
Standard)

Gauge AWG BWG SWG
21 0.72390 0.78740 0.81280
22 0.64262 0.71120 0.71120
23 0. 57404 0.63500 0. 60960
24 0.51054 0.58420 0.55880
25 0.45466 0.50800 0.50800
26 0.40386 0.45720 d.45720
27 0.36068 0.40640 0.41656
28 0.32004 0.34290 0.37592
29 0.28702 0.33020 0.34544
30 0.25400 0.30480 0.31496
31 0.22606 0.25400 0.29464
32 0.20320 0.22860 0.27432
33 0.18034 0.20320 0.25400
34 0.16002 0.17780 0.23368
35 0.14224 0.12700 0.21336
36 0.12700 0.10160 0.19304

AWG, American wire gauge; BWG, British wire gauge; SWG,
Standard wire gauge.

Figure 7. Key factors determining precision of penetration depth.

when BG levels are changing rapidly.™ Interestingly,
no review has ever been published summarizing the
numerous studies performed about AST and this so-
called AST phenomenon.

Another attempt to sample blood with reduced pain are
devices that use a laser, which "burns" holes into skin
by high-energy temperature-induced tissue sublimation.®
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"Shooting" the skin with a laser creates an audible "bang,"
a small cloud of smoke, and an odor of burned flesh.
In addition, the generated cylindrical cavities do not
heal well because of the elimination of skin tissue.
Examples of these devices are ISOTECH's Laser Doctor®
(www.abimed. org.br/associados/kotrn.pdf) and Personal Lasette”™
from Cell Robotics International, which is offered on
the Internet (Figure 8; wunv.nwdknlproducts.en.ecplaza.net!
ailaJog.nsp?Catnlo~ID=696711. Visited November 11, 2010).
However, these devices are relatively bulky and expensive.

Neither of these two alternative attempts (AST, laser)
appears to be advantageous, nor have they gained any
substantial market traction. Lancing at the fingertip is
the current standard for SMBG and will likely remain so
for capillary blood sampling.

Projecting the Future

Which Lancing Devices Are the "Best" and Why?

It is important to understand the various types of lancing
systems and consider their pros and cons. An uncontrolled
inbound trajectory, either mechanical or electronic, can be
painful and may even create a wound without yielding
any blood. This dry hole situation is the most irritating
for the user, as even milking (i.e, pressing the wound
surrounding the tissue to express blood) will not yield
blood and a second lancing, or more, will become
necessary. Not controlling the outbound or withdrawal of
the lancet will require milking to obtain a blood sample
and may result in the formation of microhematomas
or bruising at the wound site that slows the wound-
healing process. As a side note, we like to mention that,
while excessive milking will compromise tissue integrity
and may lead to prolonged wound healing, there is no
evidence in the literature that it will generate free-
flowing interstitial fluid, which would consequently
dilute the blood sample and possibly influence the
measurement result.

There are three classes of lancing technologies and
actuation methods:

1 Linear motion actuation (mechanical)
2. Cam actuation (mechanical)

3. Electronic actuation

Linear Motion Actuation

Conventional mechanical lancing devices use a linear
motion actuation. The drive mechanism is frequently
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Lassette
Cell Robotics

Figure 8. Devices that use a laser to lance the skin.

constructed with a pair of springs. The user compresses
the springs when cocking and then releases the mechanism
when pushing a firing button. The first spring releases
the lancet into the skin; the second withdraws the lancet
back into the protective housing of the actuator.

The lancet path is not precisely controlled along both the
"normal” (i.e, forward direction of lancet) and "orthogonal
(i.e, perpendicular to main motion vector) of the trajectory.
This results in a series of issues:

» inexact end point of motion (variance in pain and
success rate);

» hard stop ("bang") at the deepest point of penetration
(ie, return point), which is the main cause for
spontaneous pain;

o jittery path, resulting in a rough wound channel
(residual pain);

» uncontrolled outbound speed (slow and delayed
wound closure and after bleeding);

» overall motion "wobble" (residual pain, long-lasting
trauma, and scarring); and

* bouncing of mechanism (leading to unintended
relancings).

The abruptness with which the lancet comes to a stop
in the skin at maximum depth, before it starts its
outbound motion and returning to its starting position,
is an inherent issue of this design. With the lancet at
its deepest point of penetration, the greatest amount of
force is applied to the skin. The drive mechanism simply
bounces off the end of the device like a ball bounces
back from the floor. The lancet, coming to an abrupt
stop at the end point of its inbound motion, sends a
shockwave into the skin, causing many pain receptors
in the vicinity of the lancet to fire, even though they
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are not directly struck. This amplifies spontaneous pain
substantially.

Cam Actuation (Mechanical)

Devices with cam-actuation design somewhat avoid
"hard stopping” of the lancet. A cam mechanism is
usually spring driven and generally offers a better
guided actuation. The trajectory of the lancet is tightly
controlled through a guided path of the lancet holder via
a pin riding in a cam. The cam mechanism allows for
a predetermined speed profile with a softer return and
distinct speed control for the lancet outbound trajectory.
However, the outbound speed reduction is limited due
to the mechanical nature of the cam. This mechanism
also effectively avoids a bounce back of the lancet into
the skin when the mechanism reaches its motion end
point. In addition, the mechanical oscillation (or jitter/
wobble) of the lance path in both directions is reduced
when fired in air. However, when lancing into skin, the
cam shaft, respectively, the "riding lancet holder,” will
transmit any mechanical wobble of the drive mechanism
(e.g,, due to uneven or rough cam slots) directly into the
tissue because of its "forced motion profile.” This effect
potentially causes more harm through its forced wobble
than a free-flowing (jittery) ballistic device, which is
substantially dampened when traveling in skin. The first
two commercial devices of this kind were developed
by Roche Diagnostics (Mannheim, Germany): Accu-
Chek Softclix®, a single lancet device introduced in 1992,
and Accu-Chek MulticUx, a multilancing device containing
six lancets in a drum, introduced in 2004.

Electronic Actuation

The third technology provides complete control of the
actuation process through an electronically controlled
drive mechanism. This technology uses a miniaturized
electronic motor (e.g., voice coil, solenoid) coupled with
a very accurate position sensor, moving the lancet into
and out of the skin with precisely controlled motion and
velocity. A commercial device that uses this technology
was the Pelikan Sun, which was introduced in 2006 by
Pelikan Technologies, Inc. (wwzc.pdikantechnoloyies.com).
Following rapid entry, the device decelerates the lancet
to an exact, preset depth to return smoothly, without
jitter, and relatively slowly. This allows quick wound
closure and avoids long-term trauma. With this device,
the force required to penetrate the lancet into the skin
is controlled while the lancet is progressing. The benefit
of tightly controlling the lancet actuation “profile" is a
reproducible painless lancing that yields a sufficient and
consistent blood sample for testing (also see the white
paper at hUp:llwu4v.pelikantechnoloyies.comIPTI Technokmj.htm).
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Costs and Reimbursement

Pelikan Sun was able to raise the interest level in the
lancing aspect of SMBG in general. In particular, children
with diabetes highly appreciated the low pain and "soft
lancing" overall (as expressed and discussed in various
diabetes-related blogs). "We've had the Pelikan for about
3 months now and rarely use anything else. Everyone says
they are 'used to' their current lancing device, but it is
amazing what a relief it is that finger pricking does not
hurt. There is a world of difference between ‘virtually
painless' like most devices, and 'really, truly, actually
painless' like the Pelikan. The greatly reduced scarring is
an excellent bonus." (huUp:/humv.diabel(’smine.com12008/04/
the-pelikan-chn.html: Vvisited on January 5, 2011).

This situation is a good example of how development and
commercialization of a new technological approach is
very complex. In addition, reimbursement issues affect the
market launch of new lancing devices in most countries.

One big advantage of mechanical lancing devices is that
they can be manufactured at much lower costs than any
electronic device. Currently, the best performing devices
on the market are cam actuation devices, which pay
particular attention to controlling the lancet movement
and result in lowest pain and best wound healing.*™
This requires that the lancet is guided in a straight
trajectory by a fairly advanced mechanical design. However,
compared to the electronic drive mechanism, all available
mechanical devices still induce more pain and wound
rupture. The big question is how much room for improve-
ment mechanical systems can offer while staying below
apparent cost thresholds.

In defense of the payers, industry has generated little to
no robust comparative data to demonstrate to payers
or HCPs that these advances are truly beneficial and/
or cost-effective. This is true of SMBG in non-insulin-
using type 2 diabetes and many other aspects of device
development in general (i.e., pumps for type 2 patients).
We would like to encourage the industry to spend more
on clinical data generation beyond technical device
development and marketing activities, such as costly
television commercials.

A fundamental issue with lancing devices is that no clinical
trials have been performed to date that demonstrate that
investing in a lancing device with reduced pain and
better wound healing generates definite and substantial
cost savings. At the same time, this issue is the key to
convince insurers to reimburse such a product. It must
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path. Any new technology in lancing/sampling will
try to capture part of this segment (at least eventually)
and therefore has to forgo expensive and elusive
technology solutions.

Devices for Less Frequent Use (e.g., for Calibration
Purposes)

Since 2000, CGM systems have been on the market, and
several companies such as ABBOTT, Roche, DexCom,
Medtronic, SMSI, and Vista BioSciences continue with
their efforts to replace a major portion of the conventional
SMBG market with new systems. One of the hopes with
the invention of CGM systems was to eliminate the need
for lancing altogether. However, to guarantee acceptable
measurement accuracy, regulatory agencies require all
current CGM systems to utilize initial calibration and
regular recalibrations. For these calibrations, conventional
SMBG measurements are mandatory. Usage of CGM
as a novel monitoring option reduces the SMBG test
frequency per day but cannot avoid the need for finger
lancing entirely. It is hoped that further progress in
the development of indwelling or novel implantable
CGM technologies (www.s4ms.com/index.htrn) will lead to
CGM systems that do not require recalibrations. Such a
development, which could make SMBG and thereby
lancing obsolete, is eagerly anticipated by all patients
and HCPs but is very unlikely to occur by 2020.

No Pain Devices (e.g., for Special Customer Groups
Like Children)

High-performance lancing systems face less cost burden
in the market segments for children, pain-sensitive
adults, and needle (lancet/sharp)-phobic individuals.
Here, high-cost systems can be marketed to some degree.
Unfortunately, the market size of these segments does
not allow recovery of substantial development cost nor
justify massive marketing and advertisement campaigns.
High-quality systems offered at low cost usually evolve
as second and third generations of new systems, which
require sufficient production volume to reach competitive
price points. It is a shame, but until first generations of
high-end technology systems can be offered at low cost,
this segment will likely remain underserved.

Lancing/Sampling Technology for Integrated Devices

A relatively new direction, where advanced lancing is
required, came with the advent of integrated glucose
monitoring devices, combining all steps of SMBG within
one device into a more-or-less "one-step” procedure.
These devices are placed on the skin and perform the
lancing step on demand. They automatically sample and
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measure the glucose level in the blood sample, avoiding
any step wherein the user handles blood. Several of such
complex fully integrated machines are in the final stages
of development and being prepared for market release.
Two examples are Mendor and the POGO® system of
Intuity Medical, www.mendor.com and Wwm.presspooo.com.
Also, Roche Diagnostics followed an evolutionary path
with stepwise integraHon of multisensor and multilancet
cartridges, which led to the drum/drum "sidekick"
integration in ACCU-CHEK Compact Plus, xmw.accu-chek.
com/us.

The lancing and blood sampling step for fully integrated
glucose monitoring systems require ultimate techno-
logical sophistication, where seamless blood sampling at
the highest success rate (>95%) is a priority. This requires
extreme control of actual penetration depth and spontaneous
blood flow. The key functional areas influencing system
performance are precise lancing and device/skin interface.
High spontaneity, control of sufficient blood volume,
and seamless blood transfer are the most important
performance factors for integrated systems, all determined
by lancet trajectory and finger positioning.

Lancing comfort (e.g, pain, wound healing) can be
seen as a confounding factor and a differentiating
performance requirement when designing an integrated
system. A psychological benefit of such systems is the
virtual disappearance of lancets as users will no longer
see nor handle the individual lancet.

Summary and Conclusions

None of the minimally invasive or noninvasive CGM
alternatives on the market or in development can replace
SMBG right away. The need for SMBG, and therefore
lancing, will not become obsolete, even if CGM systems
that do not require calibration are developed and become
commercially available. Continuous glucose monitoring
will likely remain a smaller segment play and capture
approximately 10-15% of the market, primarily due to
cost and convenience reasons.

Lancing will be with us for the foreseeable future. It has
come of age and should no longer be seen as the "stepchild”
of glucose monitoring. Advanced blood sampling has
evolved as an important aspect for monitoring system
acceptance and overall compliance.

Specifically on the future of lancing, it is apparent that

pain-free lancing can be accomplished, in principle, with
a sophisticated electronic device. Further development
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of highly integrated and less costly mechanical system
designs and lower cost manufacturing technologies
will be required to reach this level of sophistication.
The costs of SMBG are a high burden for health care
systems. Although some patients may be willing and
capable of paying a premium for lancing devices with
markedly improved comfort, such as with CGM systems,
maintaining the economic viability of such devices would
be difficult without adequate reimbursement.

Currently, there are no breakthrough technologies on the
horizon that allow sophisticated lancing at a reasonable
cost. We encourage companies to continue with systematic
research and development while highlighting the need
for appropriate broader clinical studies.

We believe that two key driving forces behind the evolution
of lancing and sampling technology are as follows:

1 The need for maximum lancing comfort (including
no pain, best wound healing) and

2. The advent of fully integrated systems.

In summary, rendering lancing a "nonissue” is of high
importance to eliminate the barrier to better adherence
to prescribed therapy regimens. This might have a
greater impact on metabolic control than many of the
new and expensive antidiabetic drugs that currently
receive reimbursement. There is a sarcastic saying that
diabetes is a "sticky" disease. However, in reality, there
is a significant need to reduce the discomfort associated
with lancing, which would, in turn, be important/relevant
to the diabetes therapy/regimen in general.
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lMepeBog, C aHINNIACKOTO A3bIKA HA PYCCKUIA H3bIK

YXypHan o gnabete Hayka u TexHOM0rus

Tom 5, Bbinyck 4, wonb 2011 T,
© OOLLECTBO TEXHUKN M TEXHOMOMUKN NledeHnst gnabeTa OB30OPHAA CTATbA
MpokanbiBaHue: Quo Vadis (Kyaa naelb)?

JlyTy XaiHeMaHH, KaHAnAaT Hayk, 1,2 n Anpk Boekep, JOKTOP, KaHAWAAT HayK 3
AHHOTauns
Ha cerogHsAWHWI feHb, AN 60NbLUMHCTBA MaUMEHTOB C caxapHbIM AnabeToM CTaHAapTHas Mpouedypa 3ak/lo4vaeTcs B MpoKose
nasibLeB WM anbTepHATVMBHbLIX MECT A7 MNOMy4veHUss obpasua KpoBM M CaMOKOHTPONA YPOBHA [/0KO3bl B KpoBu (CKITK),
MoTpe6HOCTb B 4ACTOM MNPOKA/LIBAHWN W CBSA3AHHBLIX C HUM AMCKOMAQOPTOM, a Takoke 60/b MOFYT paccMaTpuBaTbCs B KayecTse
K/OYEBOro MPenaTCTBUA ANA MauMeHTOB, KOTopble cobntogatoT pexum CKIK. 3Ta ctaths npegocTasiseT 0630p CTaTyc-KBO Y
nepcneKTUBY MPOBeeHNA NpoLedypbl MNPOKa/biBaHUs, C aKLUEeHTOM Ha K/YeBble 0611aCTU  NEPCNeKTMBHON  pa3paboTKu,
06ycnoBMeHHbIe NOTPEGHOCTAMU KAMEHTOB UM PbiHKA. Mbl TakKe paccMOTPUM TEXHWYECKME BOMPOChbI M NPeS/IOKMM YC0BUSA A4N1st
BO3MOXXHbIX Y/y4LLEHWIA.
AKT NYHKTUPOBaHUA KOXM C MOMOLLbI CKapumkaTopa, 4ns nonydeHus obpasia KposBW, MO-BUAUMOMY, OCTaeTCs CTaHAapTHOW
npoLeaypoin B 0603pnMoM 6yayLueM, NMOCKO/bKY a/lbTepHaTVBHbIE CMOCOObI MONyYeHUss 06pasiia KpoBM He MPOAeMOHCTPUpPOBan
06LLero nNpeBOCXOACTBa (Hampumep, C MOMOLLbLIO fasepHol TexHonoruv). [pyrve MeTodbl, KOTOpble WK36erarT MONHOro
MPOKa/IbIBaHUS, Takke He MOyYMM LUMPOKOrO MpU3HaHUA Ha pblHKe (Hanpumep, MWUHMMaSIbHO WMHBA3VIBHbIA HeMpepbIBHbIV
MOHVUTOPWHI  [/IOKO3bl) WM He MPOLEMOHCTPUPOBAIN  MEPCNeKTUBHOCTL COOKY TexHoMorum (Hanpumep, 6e3KOHTaKTHbIM
MOHUTOPWHT T/1HOKO3bl).
B oTHOLLEHUM M3MepuTeNein YpoBHA FOKo3bl B KpoBu (MK) 1 TeCT-nonocok, npokasbiBaHWe SBASETCA «MacbiHKOM» B OTHOLUEHWU
KOMMEPUYECKOr0 BHUMaHUA W YCWauin B obnactm pasButus. Tem He MeHee, OblnM cAenaHbl 3HaUUTeNbHblE TeXHUYECKMe
YCOBEPLUEHCTBOBAHUA B JAHHOW 06/1aCTU K/IOUEBLIX NOTPEOHOCTEN K/MEHTOB, BK/OYaS /yULLYIO Pe3y/bTaTUBHOCTL (B OTHOLLEHUN
6011, 32KMBMEHNS paH W AONTOBPEMEHHOW UyBCTBUTENIbHOCTM), CHUXXEHWE 3aTpaT W 60/iee BbICOKYKD WHTErpaumio ¢ Apyrumu
KOMMOHeHTamMn MoHuTopuHra MK (Hanpumep, vHTerpauus npoKasiblBatoLLEero YCTPOWCTBA C FIIOKOMETPOM). C TEXHUYECKOM TOUKM
3pEHNs, 0YEBMAHO, YTO MOXET MPOBOAUTHLCA OYeHb YAOOHbIM MeTOA MpoKasibiBaHUs; OfHaKO 418 3TOro Mo-npeXxHeMy TpebytoTcs
nepesoBble Y CNOXHbIE YCTPOUCTBA. /19 JOCTMDKEHUS TaKOro YPOBHSA CMIOXKHOCTU W eliCTBUA HEOOXOAMMbI HOBble paspaboTKu e
MEHee C/IOXHbIMWU U [OPOrOCTOALLUMMM CUCTEMHBIMW  KOHCTPYKUMAMW. MoTuBaUMsA Npou3BoavTeneli NPOBOAWUTL JaHHble BUAbl
pa3paboTOK CKOMMPOMETUPOBAHA TeEM (haKTOM, UTO OHM MOTYT He OKYNUTb CBOM 3aTpaTbl Ha paspaboTKy KOMMEepPUeCKMX MepesoBbIX
CUCTEM MPOKaSbIBaHWS 3a CYeT MPAMO NPUbbIIW, a TONMbKO 3a CYeT MONOKUTENbHOI0 B/MAHUA Ha CO6M0AeHMe U MOBbILLEHNS
NPUGBLLIBLHOCTM UCMOMb30BaHUS AaTUNKOB.
MbI nonaraem, YTo Be OCHOBHbIE ABMXKYLLME Cbl ByAyT NPOAO/KATb NPOABUraTh PasBUTUE TEXHOIOMMM NPOKasbIBaHUA 1 0T6opa
npo6: (1) Heo6XoAMMOCTb MaKCMMasIbHOro KomdopTa npy NpokanbiBaHun v (2) NosiBeHWe NOMHOCTBIO MHTErPUPOBAHHBLIX CUCTEM,
npegnaratoLmx YCTpONCTBa, B KOTOpOe BK/IOYeHbl Bce wark gns CKIK, uto 06ecneymT MosyyeHUe «OfHOLLAroBOro» OnbITa.
VIcnonHeHne «HEBaXKHOTO»  MPOKasbIBaHWS MO3BOMUT  YCTPaHWTb  K/OYEBOA 6Gapbep Ana  cobnofeHns pexuma CKIK.
MpegocTaBrieHVe CNOXHbLIX YCTPOWCTB /19 MpOKa/biBaHUs, KOTOpble 0becneyaT BbICOYaMLLMIA ypoBeHb KomdopTa U / wim
TLWATENbHBIA 0THOP MPO6 KPOBW, ABASETCA KAKYOM K Y/yULLEHWIO BOCMPUATMS AaHHOM Mpouefypbl Mosb3oBatenieM. 3TO MOXe3
npoun3secTn 60/ee CUNbHOE BAMSIHWE HA METabo/IMYECKU KOHTPOSb, YeM MHOTME M3 HOBbIX WM AOPOrMX aHTMANA6eTUYeCKMX
npenapaTos.
YXypHan o gnabete Hayka n TexHonormsa 2011;5(4):966-981
CBefieHVs 0 npuHagnexHoctTn astopa: Profil Institut fur Stoffwechselforschung GmbH, Holic, MepmaHus; 2 [MpodmnbHbIi
VHCTUTYT AN KIMHWYECKMX uccnefoBaHnii. UHK, CaH-[Auero, KanudgopHus; N Toto Consulting, LLC (Toto KoHcantuHr, OOO),
Mano-AnbTo, KanudopHus
A66peBnaTypbl: (A 1C) rMMKMPOBaHHbIA remornobuH. (3BAT) 3abop KpoBu K3 anbTepHaTMBHOM ToukwW, (FK) ratokosa Kposu.
(CUMNAO) cepTMhULMPOBaHHbIA MHCTPYKTOP Mo Bonpocam avateTa, (MMYT) NOCTOSAHHbIA MOHUTOPUHE YPOBHS FtOKo3bl, (MMY)
nocTaBLUMK MeguUMHCKuX yenyr (CKIMK) camMOKOHTPOSIb YPOBHSA T/1H0KO3bl B KPOBU
KntoueBble c/ioBa: B3ATME KPOBW M3 Nasibla, MHCYMHOTEpanus, NpoKasbiBaHve, 60/b, CAMOKOHTPO/b YPOBHS /1HOKO3bl B KPOBM
OTBEeTCTBEHHbIN aBTOp: AMpK Bokep, gokTop dunocodmm, fokTop dunocodpum, npeangeHT OO0 «ToTo KoHcanTuHr». 1652
Kactunbexa-ABeHto, Mano-AnbTo, KanudopHus 94306; aapec 3neKTPOHHOM MoYTbl dirkboecker(cp,mac.coT

[WTamn: «Pow Ana6ete Kea 'm6X» (Roche Diabetes Care GmbH) [nognucs]
CaHpxodpep LTpacce 116, 68305 MaHHXaim Buprut rééens (Birgit Gdbel)
(Sandhofer Strasse 116, 68305 Mannheim)] naBa nogpasgeneHnsa gunabeta 3a npegenamm CLUA

«Pow [inabete Kea M6X» (Roche Diabetes Care GmbH)
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BBeaeHve

((OpHa u3 Bewei, KOTOPY f MOCTOAHHO WCNONb3YyW, - 3TO
npokansiBatwljee ycTpoiicTBo. Pa3se He Mbl Bce? [la, Aa, Mbl
ncnonb3yem,

HO 7 He fymal, 4TO GONbWMWHCTBO Nodeil Tak

MHOro 06 aTom gymarT» |.

MwunnunoHbl Ntogei ¢ fuabeTom exefHEBHO MO HECKO/bKY pas
NPOKa/bIBalOT CBOM Masiblibl B KAYeCTBe OTMPABHON TOUKM ANA
BbIMO/IHEHWSI CAMOKOHTPONA YPOBHSA 0K03bl B kpoBu (CKITK).
CyLlecTBYIOLME PEKOMEHAALMM NPeanonaratT, YTo BCe 104N
¢ avabetom Tuna 1 M3MepstoT YPOBeHb [/1OKO3bl, MO KpaiHel
Mepe, 3-4 pasa B feHb. 1A Apyrux TMnos gvabeTa (Hanpumep,
MHCY/IMHO3aBUCUMbIE  floAu  cO 2 TUMNOM  AuabeTa),
PEKOMEHJYIOTCA pasHble MOAX0/bl, BTO BPeMs KaK 1A Ntofen ¢
Onabetom 2 Tvna W 6e3 feYeHUss MHCY/IMHOM PeKOoMeHAauum
ana CKIK ouyeHb npoTuBopeurBbl (TO €CTb B npegenax oT
peKoMeHfauuii Ana  4acTtoro TecTMpOBaHUS [0 OTCYTCTBUSA
TecTmpoBaHna CKIMK  Boo6uwie). CaMOKOHTPO/Ib  YPOBHS
rNOKO3bl B KPOBM HEO6XOAUM [/1  KOPPEKTMPOBKM  [03bl
NpaHanManbHOr0 WHCYNNHA, OCHOBAHHOW Ha TeKyLLUEM YpPOBHE
rmiokosbl B KpoBn (FK) © noTtpebneHun yrneeogos, npu
MCNOMb30BAHUM WMHTEHCUBHOIO PEXUMa SIeYeHNST WHCY/IMHOM.
Kpome Toro, CKIM'K no3eonsieT BbIsiBUTbL HU3KKME YpoBHU K ans
NPOMNaKTUKM  runorivkemmn.  C TeYeHMEM  BPeMeHM
pesynbtaTbl CKIK MOryT aHanvMsupoBaTbCA NS BbIAB/IEHNA
CYTOYHbIX 3aKOHOMEPHOCTEA B [/IMKEMUYECKOM KOHTPO/E
nauveHToB, /19 KOPPEKTUPOBKWN CXeMbl NeveHns guabeta. C
TeueHMeM BpeMeHU pe3ynbTaTbl CKIMK MoryT aHanm3mpoBaTbCs
0N BbISBMEHUA  CYTOYHOW  KapTWHbl B [/IMKEMUYECKOM
KOHTPO/Ie MauWeHTOB, A1 KOPPEKTUMPOBKW CXEMbl JieHeHWst
[nabeTa.

K coxaneHuto, npovecc 4acToro 3abopa npob KpoBu MPUUMHSET
Heyfo6cTBa, OH [0BOMIbHO  60M€3HEHHBIN,  MOTEHUMaIbHO
[OPOrocTOALLMIA 1 NpeAcTaBnseT [ONroCpPoYHble MpobreMbl C
YYBCTBUTE/IbHOCTLIO  MasbLeB. 3TU  MPo6iemMbl  ABNAKOTCA
OCHOBHbIMW MPUYMHAMK, MO KOTOPbIM, 4acTo, MNauueHTbl He
XOTAT BbINONHATL CKIMK 1 4acTo He cnefytoT pekoMeHgaumam
Tepanun.2 CokpalleHHas YactoTa usmepeHust MK TecHo csizaHa
Cc cy6onTMMa/ibHbIM  MeTabo/IMYecKUM  KOHTposeM [T.e. ¢
BbICOKMM YPOBHEM FNMKMPOBaHHOro remornodmHa (A 1C)] 3,
YTO B CBOK 04epefb, TECHO CBA3AHO C PasBUTUEM OC/IOXHEHUIA,
CBSA3aHHbIX € AuabeToM. [loatomy nt06oe  COKpalleHue
6apbepoB  AnA  BbinonHeHMss CKIK  oueHb BakHO Ans
nauyieHToB, BO M36eXaHue Cepbe3HbIX OCNOXHEHWR anabeTa v
CTONlb XK€ B@KHO A1  MOCTaBLUMKOB  MEAULMHCKOrOo
CTpaxoBaHusl, KOTopble 06eCMOKOEHbl OFPOMHbIMK Pacxofamu,
CBSI3aHHBLIMM C /IeYEHNEM [LaHHbIX OCMIOXKHEHWIA.4

YuutbiBad wuctopnio pbHKa CKIK ©n ero 3BontoLMoHHOe
noLuaroBoe pasBuTVe, CyLLECTBYET 3HAUMTE/bHbIV (IMHAHCOBbLIN
CTUMYN [N BCeX MNPOM3BOAWTENEN BbIAeNNTb 3HAYUTESIbHbIE
pecypcbl Ha BHefpeHVe CrefytoLero MoKoeHns ynobeTea U
YPOBHS [eACTBUS T/IIOKOMETPOB, a Takke 06LLero yayulleHuns
cucteMbl. OfHaKO AVHaMMKa pbiHKa M3MeHunach. osiBneHune
HOBbIX CMOCOGHbIX KOHKYPEHTOB Ha pPblHKE W pacTyLias
npaKTuKa MpoBefeHUs  KOHKYPEHTHbIX TOProB  YCKOPU/I
LIEHOBYIO 3pO3W0 TEeCT-MOJIOCOK A1 [/II0KO3bl WM MpuBen K
06LLeMy COKpALLIEHNIO HOPMbI NPUOBLUIN CUCTEMbI MOHUTOPUHIa
MK 370 HaknagblBaeT Cepbe3Hble OrpaHWyeHMs W Ha
pa3paboTKy WM Ha BHeApeHWe HOBbIX CUCTEM MPOKa/IbIBaHUS.
YT00bl OKYNWUTb WHBECTULMW W NOMYYUTb AOCTATOUHYIO OO
Ha pPbHKE, 3TW CUCTEMbl MPOKA/bIBAHUA [O/MKHbI  ObITh
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KOHKYPEHTOCMOCOGHLIMU M0 CTOMMOCTU M TEXHOMOTUYECKM
NepefoBbIMU.

Bonee TOro, HeO6XOAMMO MOCTaBUTL MPOABMXKEHME CUCTEMbI
MOHWUTOPUHIa [/OKO3bl B MepcrieKTMBy CO BCceli  cdepoit
co6oaeHNs nosb3oBaTeNsIMU " nosiB/eHVEM
COOTBETCTBYIOLLMX MNporpaMM 60pbObl ¢ 6GonesHaAMU.  Kpome
TOro, MPX OLEHKE LEHHOCTU HOBbIX KOHLIEMUWiA Heo6Xoaumo
yuMTbiBaTb  HOBble  CMOCOGbI  B3aMUMOEWCTBUSI  MeXay
nonb3oBaTensaMu. KpaiiHe BaKHO MOHSATb B3aWMOCBSA3b 3TUX

(hakTopoB,  4TO6bl  peaslbHO  OUEHWTb  Bbirogy  OT
YCOBEPLUEHCTBOBAHWIA,  OPUEHTUPOBAHHbLIX  CUCTEM Ha
TeXHOMOrUN.

B KOHEYHOM CYeTe, PbIHOK T/IIOKOMETPOB 6bU1 W, BEPOSITHO,
NPOJO/IKMT MO3TarHbIM 3BOMOLMOHHBIA MyTb. HOBbIE CUCTEMBI
NPOKa/bIBaHUS [O/KHbI CTPEMUTLCSE K GanaHcy WHHOBaLWiA,
KauecTBa, CTOMMOCTM W pucka. J1to6oii NpoeKT no paspa6oTke
OynyLuero BbICOKO3(h(heKTUBHOI 0 NPOKa/1bIBAOLLIEr 0
YCTPOWCTBA, KOTOPbI/ MpefycMaTpuBaeT 3axBaT 3HAUYUTE/IbHOM
[0/IN Ha PbIHKE, JO/DKEH MPUHSATL 3TU Peaiunm 1 NPeAnoXnTb
[n3aliH, KOTOpbIA MO3BONT AOCTUYb HamBbICLLEro 3ddeKTa B
OfHOM WM 6onee YCBEPLUEHCTBOBAHHOM WHCTPYMEHTE U
[OCTYNHoOW cToMmocTW. BocnpuHumaemasi 6onee  BbicOKast
LEHHOCTb W YNYYLUEHHbIA MNOTPe6UTENbCKMIA OMbIT ¢ 60nee
BbICOKMM KO3(D(DMLIMEHTOM [JeACTBUS Bpsif /M OMNpaBAbIBalOT
KaKuve-nbo CyLLECTBEHHblE KOCBEHHbIE W3LEPXKKW, KOTOpble
MNMEIOT «MPSIMOE OTHOLLEHWE K KIIMEHTY».

[aBaiiTe paccMOTPVUM B3rNsiabl Pa3NUHBIX 3aMHTEPECOBAHHbIX
CTOPOH B CXeMe MOHMTOPUHIA T/IHOKO3bI:

MauyeHTo!

Ona naypenToB CKIK, BeposiTHO, camast HeyfobHas 4acTb
OnabeTnyecKoli Tepanuu, MOCKOMbKY OHa CBf3aHa C PAgoM
HeNpUATHbLIX  BONPOCcoB. Hanpumep, 60/b, CBA3aHHasA C
NPoKa/ibIBaHVEM, YaCcTO HAMHOIO BblLLe, YeM MepeHecéHHas npu
MHBEKUMSX WHCYNMHA.  YacTble npokasbiBaHWA — KOHYMKOB
na/bLeB Cy60NTUMaNbHBIMU  YCTPOUCTBAMW  HA  MPOTSHKEHUM
MHOrMX JIeT MOryT MpMBECTU K PasBUTUIO 3HAYUTENbHOro
py6LeBaHUs 1 NOTePU YyBCTBUTENIbHOCTY Ha KOHUMKAaX MasbLeB
(koTOpble BCe elle OCTAOTCA BOCMPUUMYMBBLIMK K 6071). Bce
3TW CMeACTBUS YETKO MPeACcTaBNsoT cob60i JOMONHUTENBbHYIO
MoTePI0  KayecTBa DJKM3HW B  [JOMNOSIHEHME K 6peMeHMn
XPOHMYECKOI 60/1€3HM B TEUYEHME BCEM XXMU3HW.

IMoCTaBLLYIKV MEAVILMHCKUXYCITYT

MocTaBWMK  MegnumHckux  yenyr  (MMY), Kak npasuno,
0co3HaeT BakHOCTb CKIK. B KayecTBe 4acTy 06LUero
TepaneBTUYeCKOro pexuma. MY  xoueT, u4T0bbl MaUWeHT

cobnogan pexum CKIK, 4T0o6bl MNauueHT Mor nNpUHUMATb
Hafexaline exefHeBHble (0T efbl K efe) TepareBTUYecKume
peweHns 1 m3beratb TSKENbIX FUMNOMIMKEMUYECKUX KPU30B.
310 nossonsier MY, B0 Bpems MocelleHns odmca wm
npocmatpvBaHus — TenedoHa /  WHTEpHeTa,  MPUHUMATb
060CHOBaHHbIE peLeHNss 0 KoppeKTUpoBke Tepanun. MMY
3aVHTepecoBaH B MPUHATMM 060CHOBAHHbLIX TeparneBTUYeCKMX
PeLLeHW, OCHOBaHHbIX Ha 4acTbix pesynbTatax CKIK, xota
OHW YaCTo YAeNAT Masio BHUMaHUA NpobsiemMe NPoKasibiBaHuS.

CrpaxosLLyKWI INaTe/bLLyIKA

CooTBeTCTBME Tepanuu - K/o4veBas npo6nema CTPaxoBLLNKOB;
OfHako BCe KOMIMOHEHTbI 3aTpar, CBA3aHHble, C XPOHUYECKUM



3a60neBaHNEM, Takve Kak AnabeT, HaxogAaTcsA MOA CepbesHbIM
KOHTpO/eM. HecMOTpA Ha [0KasaHHbIA (hakT, 4YTO YacTblin
CKIK cBsizaH C flyqlM KOHTPOMEM Hag perynsiuvein obmeHa n
60nee  HM3KOM  YacTOTOM  [JONFOCPOYHBLIX  OCNOXKHEHWIA,
CTPaxoBLUMKN  4aCTO  BbIHYX[EHbl —cOCpefoTayumBaTbCcs  Ha
KpPaTKOCPOYHOM KOHTPOME Haf wu3gepXkamu.3 3ayacTyilo 3To
NPUBOAUT K CHUKEHWIO MX BO3MELLIEHWI 3a pacLUVpeHHble wWin
nepesoBble NPOLECCb MOHUTOPUHIa [Hanpumep, HemnpepbIBHbIN
MOHUTOPUHI  roKo3bl  (HMIM)].  CTpaxoBWWKU  Hadamm
obcyxaeHne nonesHoctv  CKIK  gna mauyveHToB,  He
MCMONb3YOLWNX WHCYNUH, € avabeTom 2 Tuna. Kpome Toro,
Heo6X0AMMOCTb  COKpalleHUs  BbIHYXAaeT ~ UX  4acTo
MCMONb30BaTb KOHKYPEHTHYIO TOProB/t0, TO/Kas YCTPOMCTBA
MOHWUTOPUWHIa [/0KO3bl B LIEHOBble BOViHbI, KakK 3TO OYeBUAHO
Ha pblHKax MOTPe6UTeNbCKMX TOBapoB. Bnarogaps BceM 3TUM
M3MEHEHVAM  CMOCO6HOCTb  KOMMaHWi  BHeAPSATb  HOBbIE,
TEXHOMOMMYECKN MPOABUHYTbIE CUCTEMbI, Tpebyrowime 6onee
BbICOKOW LieHbl, CTasia CU/bHO OrpaHnYeHa.

JviarHocTu4ecKme KomMnaHm

[na HekoTopbIX KPYNHbIX KOMMaHuii PbIHOK MNPOKasibIBaHWS
COCTaBNseT 0 5-7% poxofa OT BCEr0 PblHKA MOHWUTOPUHIa
rnokosbl (> 10 mnpg gonnapos B 2010 rogy). MHBecTUuMn B
nepesoBble CUCTEMbl MPOKa/IbIBAHWS KPYMHbIX KOMMaHWiA B
MepByld  Ouyepefb  paccMaTpuBaloTcd B CBSsM  C WX
NoTeHUNa/IbHbIM NONOXUTENTbHBIM BO3eNCTBMEM Ha
CONYTCTBYIOLLME CUCTEMbI MOHUTOPUHIA [/IOKO3bl. Tem He
MeHee, NPeANoKeHNA NepefoBbIX CUCTEM MPOKa/IbIBaAHUS, MOMYT
CTaTb pe3yNbTaToM XOpoLUel (PMHAHCOBOM 0TAauYe Ha CBOW CYeT.
JIngepbl pbiHKa PaKTUYECKU PUKCUPYIOT CTabuibHble LOXOAbI,
Nno3vLUMOHMPOBaHME HAa pPbIHKE W MNO3UTVBHOE BOCMPUATME
KVEHTOB, nNpegnaras BefyliMe CUCTEMbl MPOKa/IbIBAHUS.
HoBblii acnekT [ns WHBECTUUMA B MNepefoBble  CUCTEMbI
npokanbiBaHUs OyfeT pasBMBaTbCH, MOCKOMbKY — KOMMaHUu
paspabaTbiBalOT  MOSIHOCTBIO  MHTErpupoBaHHble  CUCTEMbI
MOHUTOPUHra I7OKO3bI (To ecTb, NHTerpauuo
NPOKa/ibIBAOLLIEIr0  YCTPOMCTBA € [/IIOKOMETPOM),  rae
BbICOKOZEMCTBYIOLLYME MPOKa/bIBAOLLME YCTPONCTBA ABAKOTCA
0653aTe/NbHbIMN ons NCMNO/b30BaHNA npevMyLLecTBa
ManI006bEMHbIX AaTYMKOB [/I0KO3bl (HEO6XOAMMbIA  00bEM
KpoB/ MeHee 0.1 M1 cM. cnegylollee 06CY>XAeHME) WU
OCYLLEeCTBUTb ~ OfHO3TaMHOe M3MepeHue ypoBHa TI'K ¢
BO3MOXHbIM  6€360/1€3HeHHbIM ~ 0T60poM Npo6. C  y4yeTom
YPOBHS BO3MELLIEHW, KOMMaHUAM 4acTo MPUXOAUTCH MATU «na
pUCK» 1 CcybCcMAMPOBaTb CUCTEMbI MEPBOr0  MOKOMEHWA C
HafeX[0N OKyNUTb CBOM WMHBECTULMM 3a CYET YAyulleHus
NPOAYKTOB 6y AyLLMX NOKOSIEHWIA.

Cymmupys  BbILLUECKa3aHHOe,  MpOKasblBaHWe He  MMeeT
nepegosoro Mecta B CKIK. 3ToT npouecc B OCHOBHOM
HeOOLEHNBAETCS, a MHBECTULMM B OCHOBHOM HanpassoTes
Ha ynydlleHWe AeicTBUSE  FNOKOMeTpa U (HEHY)KHOe)
COKpallleHne obbema KpoBu. AKaZeMUYecKne Kpyru oTpaxarT
[JaHHYH0 CUTYyaUMIo: He MPOBOAATCA CUMMO3WMYMbl; BCEr0 Lb
HECKOMIbKO Hay4HbIX 3acefaHuii; A Takke 3TO KacaeTcsl OYeHb
He6ONbLUIOrO KOMMYECTBa Hay4HbIX Nyb6AvMKauuiA, B KOTOPbIX
COOOLLIAeTCA 0  HayyHbIX  UCCefoBaHUSIX  KacaTeNlbHO
npokasbiBaHuA. NMonck nutepatypbl B8 PUBMED ¢ novckoBbiMn
TEPMMHAMN CaMOKOHTPO/IA YPOBHSA [/1I0KO3bl B KPOBU U 60711
npveen nvp K 14 coBnafeHnsam. Bbuio NpoBefeHO HeCKONbKO
NPSIMbIX ~ CPaBHUTENbHbIX  WUCCNEA0BaHWA,  CPaBHUBAOLLMX
pasnnyHble ycTpoicTBa ons npokanbIBaHKs,
[LEMOHCTPUPYIOLLME 3HAUWTeNbHblE pasnMums B 6onn, 5-9.
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VIHTepecHo, YTO CMCTEMHbIA 0630p O MPOKa/bIBaHWM HUKOrAa
He MybnMKOBanCcs, YTO Pe3Ko KOHTpacTupyeT €  60MbLUyM
Ko/mM4yecTBOM 0630poB 0 CKIK B Lenom.

TeM He MeHee, cnegyeT OTMETWUTb, 4YTO B VIHTepHeTe Tema
NpoKanblBaHWs PerynsipHo 06CYyXAaeTca caMUMK navpeHTamm
Ha HECKONMbKWX caWiTax, Hanpumep, diabetesmine.
coT/2008/0!/alternative-pri.html (nocewaemblii 11  Hosi6ps
2010 roga). B BenukobpuTaHun, AreHTCTBO MO 3aKynkam W
CHabXeHVo HauunoHanbHOM CUCTeMbl 34paBOOXPaHEHNS Takoke
npegocTaBnseT  MHGOPMaLMO 0  [JOCTYMHbIX — CUCTeMax
NpoKa/bIBaHWA (www.mhra.gov.uk/
Publications/Safetvwarnims/MedicalDeviceAlerts/CON202540
0?useSecondarv=&showpaee=2: visited November 11. 2010).

Www.

B «PykoBogcTBe Mo pecypcaMm s NPOrHO3MpoBaHus auabeta
2009» npueegeHo 51 pasnnyHbIX  YCTPOWCTB  ANA
NpoKasbIBaHWs, NPOM3BeAeHHbIX 16 pasIMyHbIMKM KOMMNaHUAMM
[forecast, diabetes. ore/files/imases/LancetsChartREVISED.DdH
nocewjaemMbin | Hosi6ps 2010 roga). 3TO roBOPWUT O TOM, YTO
YCTPONCTBA /19 MPOKA/bIBAHUS MPeAoCTaBNAOT MHTEPECHYHO
PbIHOYHYHO BO3MOXHOCTb AN151 KOMMaHwii, M6o B KauyecTse
aBTOHOMHbIX YCTPOICTB, IM60 B Ka4ecTBe KOMMOHEHTOB CUCTEM
MOHWUTOPWHra.  HecMoTpA  Ha 3Ty  MPWB/EKATENbHOCTb,
NPUCYTCTBYET O0YeHb Masio 06LefOoCTYNHbIX  WCTOYHUKOB
3HaHW 0 TEXHONOrMM W O6LMX XapaKTepucTUKax ITUX
YCTPONCTB WM cnocobax ux pa3suTus. VIHTepecHo, 4yTo, B
OT/IYMEe OT [J/IIOKOMETPOB, KO/UYECTBO CTaTel, CBA3AHHbIX C
npokasbiBaHveM, U / WM npsMas pekiama B AMabeTUyecKunx
KypHanax OTHOCUTESIbHO  HEBE/MKA, HecMoTps Ha
CYLLECTBEHHbIE  TEXHUYECKME  HOY-Xay, HaKOMjeHHble B
ONArHOCTUYECKNX KOMMAHWAX Ha MPOTSDKEHUM MHOTUX JIET.
Kommepuyeckme TaViHbl, HaxogAaTCA MOA MOSIHOW 3alumTON, He
[OOCTYNHbI 411 O6LLIECTBEHHOCTU W, 4TO 60/iee BadXKHO, [AN1A
KOHKYPEHTOB  (HampuMep.  WHGopmaumss 0  AeicTBUM
NPOKaNblBaHWS B OTHOLLEHUW TFeOMeTPUM  CKapugmKaTopa,
(bM3M0NOrUN  KOXW, CTPYKTYPbl HEPBOB, aHaTOMWUM KOXU U
CBOMCTB TeKCTypbl). Kpome TOro, KomnaHuu, No MOHATHbIM
npuunHam,  He  XXenawT  JenuTbCA  NOTeHUMaIbHbIMU
YAYULIEHVSIMK, PEKNaMUPOBaTb Hanpas/eHVe WUCCNeoBaHuWi
Wn cTpaTermm 6yayLiero npoayKra.

OTa 0630pHasn cTaTba paccmMaTpuBaeT 06LLLEA0CTYMNHbIE 3HAHWUSA O
K/OYEBbIX acreKTax TeXHOMOorMU MPOKaibiBaHUA U ByayLimx
BO3MOXHOCTSX A/151 ee YyuLLEeHWS.

O6nacTb NpoKanbIBaHMA

MonbiTka nMpefckasaTb M OUEHUTb Oyayliee npouesypbl
NpOoKasibIBaHWs TpebyeT NOHUMaHWS npuoputeTa
NnoTpebuTeNbCKMX MOTPE6HOCTE M TOro, CKOMbKO WM Kakux
K/1aCCOB OXMAAKT pa3/iMyHble CUCTeMbl NpokanbiBaHWsA. Kpome
TOro, MOTPe6HOCTN KOHKPETHOMO0 KJ/IMEHTa, CBS3aHHble C
npokasibiBaHWeM, CredyeT paccMaTpuBaTb Kak YacTb BCeW
CUCTEMbI M3MEPEHMS YPOBHSA T/IIOKO3bl, @ Takke paccMaTpuBaTthb
B CBeTe 06LLEro passuTUA B 06M1acTU fedeHus fuabeta u
XPOHNYECKNX 3a60/1eBaHNiA, BCe M3 KOTOPbIX HarpasfeHbl Ha
ynyuLieHue COOTBETCTBUS. PaccmoTpeHwme cucTem
NPOKa/NbIBaHUS M BO3MOXHbIX 6yfAyLMX pa3paboToK AO/MHKHO
noaJepXkmBaTb COOTBETCTBME BbICOKOM Tepanum B KauecTse
OpUEHTMPa W KOHEYHOW Uuenn. PucyHoK 1 u3obpaxaeT 3Ty
CUTYaUMIO U NOKasblBaeT NaBHble acneKTbl fledeHns auabeta v
NPOKa/ibIBaHWS KaK 4acTb O0OLeid CxeMbl  MOHUTOPWHra
I/0KO3b.

Yeunus no ynpasneHnto xopja 3abonesaHns camy no cebe
WUrpalT BaXHYH poib B COOTBETCTBMM  MauyeHTa C
PEeKOMeH/OBaHHbIMM CXemMamMu Tepanvin 1 MoryT MoMOYb JI0LAM



NPUHATE WM MNEPEeHeCTM  TeXHUYECKMe W HeyfobHble
npenATcTBua (Hanpvmep, 60/b NPU NpoKabiBaHWK). VHorga,
OfHaKo, YNyudlleHnss B COGMOAEHUN MOTYT ObITb AOCTUTHYTHI
6onee nerko M 3PHEKTUBHO C W3MEHEHUSMW MOBEAEHWS,
OCHOBaHHbIMW Ha ynpasfeHun 3aboneBaHneM. Takum 06pasom,
nobas  KOMMaHus, — paccMaTpuBalolas  MHBECTUUMW B
yAyulLleHre COOTBETCTBMA Tepanuu MyTemM COBePLLUEHCTBOBaHNA
TEXHOMOrWi,  JO/DKHA ~ paccMaTpmBaTb  WMHBECTMLMM B
ynpas/ieHVe BOME3HAMN KaK peasibHYH0 afibTepHaTuBY, 4TOObI
He NepebopLUMTb C NepefoBbIMU TEXHUYECKMMI pa3paboTKamm.
Tem He MeHee, npouefypa npokanbiBaHUA WrPaeT posb
«CTpaka» B 0OLLUEM Kackafe MOHWUTOPWHIa roKo3bl. MOXHO
yTBepXJaTb, YTO CErogHa OHa npeacTaBnseT cobol Ko4eBol
6apbep 415 co6M04eHMA MaumeHTaMmn NPeanmncaHHOro pexvma
CKI'K. YcTpaHeHWe 3TOro 6apbepa MMeeT MHOF0 MpPenMyLLEecTB
N MOXET CyLLeCTBEHHO MPUHECTU MOMOLLb CEroAHSALUHEN
6opb6e ¢ grabeTom.

Hawe o6cyxaeHne «bygyuieii npoueaypbl
CTPYKTYPUPOBAHO M0 TPEM acrneKTam:

1 PaccMOoTpeHuWe nOTPe6HOCTEN  K/IMEHTOB
NPYOPUTETHBIX KpUTepreB 3(h(heKTUBHOCTA B CBETE
2. TeXHNYecKMe BO3MOXHOCTU M OFPaHUYeHUs Npu yyeTte

NPOoKa/ibIBaHNA»

B KayecTBe

3.ACNeKTbl CUCTEMbl MNPOAYKTOB (Hanpumep, CTOMMOCTb W
BO3MELLIEHNE).
PucyHOK 2 npefocTaBnsieT 0630p K/HOYEBLIX OMPefensoLLmX

(haKTOpPOB B 3TUX TPeX 06nacTsx.
MoTpebnTeNnbCKMe NOTPEOHOCTH

UT06bI OMpesennTb, Kakue TEXHWYECKME YCOBEPLLEHCTBOBAHMS
N VHBECTULMM HEOBXOAMMbI, HYXXHO pacCTaBUTb MPUOPUTETbI
011 Hey[OBMETBOPEHHbIX  MOTPeGHOCTeld  KAMEHTOB
paccMOTpPeTb WX PbIHOYHYKO 3HAUYMMOCTb M B3aMMO3aBUCUMOCTb
(Hanpumep, COOTHOLLIEHME LEeHbl U 3PMEKTUBHOCTM [elCTBMSA).
K coXaneHuto, He CyLLecTBYeT 06LLeA0CTYMHbIX UCCeJ0BaHWA,
KOTOpble MO3BOMMM  6bl  MPOBECTVM TaKyld OGBEKTUBHYHO
oueHKy. Ha pucyHke 3 npeacTaBneH CyGbeKTUBHbIMA B3rasg
aBTOPOB Ha PbIHOYHYI 3HAYMMOCTb Pa3/INYHbLIX NMOTPeGHOCTEN
K/MEHTOB, W MO3TOMY €ro CcrefyeT WHTEPNpeTUpoBaTb C
OCTOPOXHOCTbLIO MPY ONpefeneHny 6yayLLmMX HarpaBieHuiA.

BO/M W 3aKWB/EHWE paH  ABASIOTCA  MepBooYepefHbIMUA
acnekTamu pa6oTbl. IMofHOE BO3MELLEHWE PacxofoB Hapsify C
GECKOMMPOMMCCHOV MPOCTOTOW WCMONb30BAHMS - HaMBbICLLME
CUCTEMHbIE TPEeGOBaHNS.

PucyHok 1 06uuit Bug 60pbobl ¢ gnabeTom 1 No3mumsa npouesypsl NpoKanbiBaHUS
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PucyHOK 2 Bygylias npolefypa npoka/biBaHus: 0630p K/HOUeBbIX OMNpeaensiolyx (paKkTopoB B TPeX 06/1acTax

CamoripousBosibHast 60716 (OTCYTCTBUE GO/
3aKVB/IEHVE paHbl 2
(py6LeBaHVIe/HyBCTBUTENBHOCTL)
3axuBreHve paHbl ( MOAKOXKHOE YTO/LLEHNE) 2
OcTtatouHast 60/1b (OTCYTCTBME 60MM) 2
e CnoHTaHHOCTb 1
[Nokasare/b yCreLHocTH 1
[ocre KpoBOTEUEHNA 1
CTOMMOCTb MHCTPYMeEHTa (BbICOKOE AEVCTBYE)
BBeeHvie naHLETa /aaTumka 3
g IMpocToTa KCros308aHKA
JocTynHOCTb LieHb! (MOHOCTLHO BO3MELLIEHA) r
g Be30rnacHoCTb
JocrynHocTb BBEAEHNA My/bTU- CKaprMKaTopa
v KoH(u1aeHLmansHoCTb

PucyHoK 3 MpropuTETHBIA CNMCOK MOTPEGHOCTEN KIMEHTOB B
oTHowweHmm (1) gercTBus 1 (2) CUCTEMHbIX acneKToB
NMPOKaNbIBaKOLWMX YCTPOcTB. MacluTtab oT 3 (BbICOKMiA) Ao 1
(Hn3KMiA). MK, NoAKOXHO.

Mpwn onpeaeneHny NPYOPUTETOB B 9TWX acreKTax Heo6X0AMMO
pasnuuaTb  KOHUENUMM  TeKyLero  ycTpoicTBa  AnA
NPOKa/bIBaHUS OT GYAYLIMX MOMHOCTbIO BBEAEHHbIX CUCTEM.
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rie BbloOpKa U  (YHKUMA faTyuMKa WHTErpupoBaHbl B
OfHOLLAroBbI  npouecc  m3MepeHust  (cMm.  Crepgytollee
obcyxaeHne). Takve CUCTEMbl WMEIOT 60/bLUOA MOTeHuman,
HECMOTPS Ha  TeXHUYeCKMe TpyaHOCTM U Tpebytoline
3HAUNTE/bHbIX YCUINIA B 06N1acTy pasBUTUS.

CoBpemeHHasA MpaK TUKa

CoBpeMeHHasA NpakTuka NpoKasblBaHWUA U ee npegnosiaraeMbie
NpenAaATCcTBUA ABNAKOTCA BaXKHbIMM acneKTami NpPoeKTUPOBaHUA

Oyaywimx cuctem. OCHOBHble BOMPOCbl  3aK/l4aloTcsa B
CNeaytoLem:
1 Kak nauveHTbl  MNPaKTUKYKOT  NPOKa/biBaHWE  Ha

NoBCeHEBHOM OCHOBE (U Moyemy)?

2. TMouyemy Mbl MNpoKanbiBaeM nNanblbl (HECMOTPA HA WX

BbICOKYIO YyBCTBUTE/IbHOCTb)?
3. B KakoM 06beme 06pasiia KPoBY Mbl HyXKaaemcs?

4. Kak Mbl ymMeHbLLaeM 60/b?

Kak nmaueHTbl  MPaKTVKyloT
MOBCEAHEBHOM OCHOBE (1 MoYemy) ?

MpOKa/ibBaHVe — Ha

[JvickomdopT npu NpoKa/1bIBaHUM. Hanpuvep,
camMonpou3BosibHasi 60/b (TO ecTb 60/b, KOTOpas OLLyLLaeTCcst
cpasy npu MNpoKaibiBaHUM), oOcTaTodHas 6o1b  (TO  ecTb
LTenbHas 60/b, KOTOpasi OLLYLLAETCS B TEUEHME MUHYT Wi
[ake 4acoB nocne hakTa NPOKasbIBaHUs!), U 3aKMB/IEHWE paH
YBENIMUMBAETCA MPU  UCMOMNb30BaHWMM NauyeHTaMy OAHOF0 WU
TOr0 >Xe CKapumkaTopa HeCKONbKO pa3, TaK Kak O0CTpoTa
ckapugumkaTopa ymeHblUuaeTcsl. COGCTBEHHO, peub WAET He
CTO/IbKO 06 OCTPOTe CKapugunkaTopa (Kpasix rpaHeid), CKO/IbKo 0
crnbe KoHUYMKa ckapupukaTopa (PUCYHOK 4).



PucyHok 4. B ecTecTBEHHOM Buae W MWCMOMb30BaHHbIN
cKapudmKaTop noc/ie OfHOPa30BOro MPOHUKHOBEHWS 4epes
KOXY

KoHumK COrHYTOro ckapugmkaTopa BMSIET Ha
CaMOMNpOoU3BO/IbHYO 60/Ib MHAaYe, YeM OCTaTOYHy 60/b U
3aKMBNeHWe paH. Korga ckapumkatop COTHYT BO Bpemst
BXOJSILLIEN TPaeKTOPUN U M3B/IEYEH B JPOXKALLEA WM HeNpsIMoiA
JIHAK, COTHYTbI HAKOHEUHWUK «[eNaeT LUEPOX0BaTbIM» KaHan
paHbl, 4TO Bbi3bIBaeT (1) ocTaTouHyl 60/b, (2) noxoe
3aKpbITe paHbl (B TOM 4ucne Mocrie KpoBoTeyeHust) n (3)
HapyLLeHNe 3aXMB/eHUs paH (Hanpumep, pybueBaHue). Bpewms

OPOKAHWS B [BWKEHUSIX UM3B/EKAlOLLEro  cKapudgukaropa
3HaUMTeNIbHO  OT/IMYAETCS  CPeau  Pas/NuUHbIX  YeTPOCTB
NPOKa/bIBaHWs!, YTO OBGBLACHSAET, Mo4YeMy OTpuULIATeNbHbIE

ahheKTbI crnmba HaKoHeUHMKa CKapudmKaTopa (KOTopblii Beerga
MPOUCXOANT) M3MEHSIETCA B 3aBUCUMOCTU OT WCMO/b3YeMOro
yCTpoiieTBa MpokanbiBaHUs. [M03TOMy oOeTaTo4Hasi 60/b HdKe
0As1 cUCTEM € MPSIMbIMW  TPaeKTopUsSIMK  cKapudrkaTopa. 3To
03HaYaeT, YTO C HEeKOTOpbIMM YCTPOMCTBaMM CKapurkaTop
MOXET Menonb30BaTbCsl  Yallle, MNpeXae YemM OH HauHeM
NPUUYNHATL 60/1b (TO €CTb OCTaTOYHYH 60/1b), YTO OCOGEHHO
BaXXHO [/11 YacTbIX MOMb3oBaTenell, KOTOpble He MOryT
PeLMTLCA Ha CMeHY eKapudmkaTopa no HeeKosbKo pa3 B feHb.

Bonb, cBA3aHHas C MpOKasblBaHWEM, Takke CnocobCcTByeT
HeraTyMBHOMY BOCMPUATUIO AvabeTa M ero Tepanuu B LEOM.
[unckomdopT npy  NpoKanbiBaHUM 4acTo B/eyeT 3a Ccoboli
pPeaKTUBHYIO [enpeccnio B  KauveCcTBe  MCUXOI0MMYECKOro
no6o4Horo aghekTa 1 YacTo gob6aBnsieT HeBOCMPUMMUMBOCTL K
06LLel Tepanmun, 0CO6EHHO Y AeTeld, KOTOPbIX e10KHO yoeanTb
HECKO/IbKO pa3 B feHb  BbINonHATL CKIK.  Takas
HEeBOCMPUMMUMBOETb Takoke [06aBNSET eTpecc B CUMTyauuio B
ceMbe, MOCKOMbKY OHa CTaBUT pOAMTeNeli U OMeKyHOB B
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KOH(/IMKTHYIO CUTyaLuio, TaK KaK OHWM MbITaoTcA U36exaTb
6onn ans 6/IM3KOro YesioBeKa, HO MpY 3TOM obecrneymBaoT
H06XOANMBIA 1 60NE3HEHHbIA pPeXMM Tepanun. WHTepeeHo,
ro JoBo/ibHO 6Ge306ufaHas npouedypa MpoKona nasbla, no-
BUAMMOMY, BefieT K HeraTMBHOMY BOEMPUSITUIO AnabeTa B TaKoi

W paxke 6onblueli  CTeneHW, YemM MO CyLLeCTBY
60360/1€3HEHHAS, HO  MOTeHUManbHO ropa3go  6onee
p {ckoBaHHas  MOAKOXHAs  WHBEKUMSI  WHCYIMHa  (T.e.

nepefo3MpoBKa WM HefoeTaTouHas [l03MPOBKA MHCY/MHA,
CBSA3aHHOr0 C CePbe3HbIMM PUCKAMU [i/1S 30POBbS).

Wb HeMHOrve ony6nMKoBaHHble [aHHble 06cnefoBaHui
)KasbIBalOT, KAaK 4acTo MauueHTbl C AvabeToM Wenosb3yoT
[aHHbIA CcKapuguKaTop B MOBCEAHEBHOM >KU3HW. B 0AHOM
eenefjoBaHNN,  KOTOpoe 6OblNO B 6OMbLUEA  CTeneHu
coCcpefoToyeHo Ha 3tanax u3aMepeHusi CKIK, Tonbko 10%
M LUMEHTOB COOOLUMAM O 3aMeHe CKapumkaTopa npy Kaxaom
ncnons3osaHMn 10 (pUCYHOK 5).

NpvBeeHHOM  MCeneoBaHUM  MPUBOAATCA , ClefytoLye
N|3MUMHBI, M0 KOTOPbIM MaLMeHTbl He MEHS/IM CKapU(UKATOpbI

vatLe:
CkaputmkaTopbl He TynsTcs (64%o)
CkapnhmkaTopbl He 4O/MKHbI 6bITb cTepubHbIMKU (57%)
MpocToTa ncnonb3oBaHus (45%)

* 3a6b1M 3aMeHNTb CKapugukaTop (38%)

« CtommocTb (31 %0)

BbINosHeHWe 3TOro MecnefoBaHUs Obl10 NOAAEPXKAHO OAHOW U3
KPYNHEALLMX AMarHOeTUYECKUX KOMMaHwiA. [JaHHble Apyroro
orpoea, npoBefeHHOro B [epMaHuK, Takke CrOHCUPYEeMOro
Npon3BOAMTENEM NPOKa/IbIBalOLWLMX  YCTPOWCTB.  TaKke
yKasblBaOT Ha TO, 4TO MHOrVe MauueHTbl Peako MeHST
eKapugrKaTopbl 1 AeNatT 3TO C HePerynsapHbIMA MHTepBasiaMu.
Hanpumep, nauveHTbl Xganu npuoénusnTensHo 2-3 Hefenu, Uto
3KBVBA/IEHTHO npumMepHO 50-100 u3mMepeHUsAM, yuuTbiBas 3-5
n3mepeHuli BAeHb, [0 U3MEHEHNA UX ckapudmkaTopa 11

30

KonunuecTBo NOBTOPHOr0 UCMO/b30BaHNSA
CKapuukarTopa

PucyHok 5. CamMocTosITe/lbHast 4acToTa MCrnosb30BaHWst JaHHOTo
CKapuukatopa  nauveHTamMmu  60MbHbIX  avabetom (1,
Menosib3yemblid 0fHaXab!).



OfHaKo He 6bl10 YNOMSHYTO, Kakoe (haKTUYeCKoe YCTPOWCTBO
/151 NpOKaNbIBaHUSA 6bII0 MCMOMb30BaHO, UTO, KaK 06bSICHEHO
paHee, BaXHO MPU BbIBOAE 3aK/HOYeHWA. 3Tu 06cnefoBaHMst
CTOSAT Mepef MOTEHUMAbHOW  CUCTEMATUYECKOlM  OLUMOKOM
oT60pa, MOCKOMbKY C  6O/MblUe  BEpPOATHOCTbIO  OyayT
yyacTBoBaTb 60Mee  MOTMBUPOBaHHbIE MaLMEHTbI.  BnosHe
BO3MOXKHO, YTO MOBTOPHOE WCMO/b30BaHWE CKapU(KaTopoB
SIBNSIETC  elle 6onee pPacnpoCcTpaHeHHbIM  SIBMIEHUEM, YeM
npeanonaranock B 3TUX UCC/EA0BAHNUSX.

BbU1o 6bl MHTEPECHO YBWUAETb Pe3y/bTaTbl 6OMbLUErO 4ucia
nccnefoBaHNA NOLIMHHOCTY MPOKabIBaHUSA, TakkKe U3 pPasHbIX
cTpaH. [pyrve hakTopbl, KPOMe 6011 1 32KUB/MEHUSI PaH, MOryT
urpatb 605ee JOMUHMPYIOLLYIO PO/ib B CTPaHax, rAe CUCTEMbI
MpoKasnbiBaHWS U OAHOPA30Bble He BO3MELLANTCS (HanpuMep,
ABcTpanusi). [lofobHble wuccnefoBaHUS MOrM  Obl  Takoke
pacckasaTb, CKOMIbKO —MaUWMEHTOB  M3y4valoT U MOMHSAT O
NMOBTOPHOM  UCMO/b30BaHUM  CKapugmkaTopa BO — BpeMms
nepBOHaYa/IbHOTrO  06y4YeHMs1 Tepanuu AvabeTa, €ciM  OHU
BOOGLLE B HeM Yy4yacTBOBa/IM. HacKoMbKO HaM W3BECTHO,
rny6uHa W WMpuHa 06y4YeHUs1 JleyeHUst Auabeta  4acTo
orpaHu4MBaeTCs BpeMeHHbIMM n CTOMMOCTHbIMU
orpaHuYeHVsIMK, Mo KpaliHeli mepe, B CoeAuHeHHbIX LliTaTtax,
MOCKO/IbKY CBSI3aHHble C NMPOKa/bIBaHWEM acneKTbl 06pa3oBaHus
U 06ydYeHUs pefKo MOMy4aloT A0CTaTOYHOE  BHUMAHMe,
HECMOTPS Ha MX CYLLEeCTBEHHOE BUsIHME Ha 06LLee cobntogeHve
npaswn. Jlyylast NoAroToBKa U r/1y60Koe NOHUMaHVe npuBeayT
K Y/yULLEHNIO HABbIKOB MPOKa/IbIBaHWS W, BEPOSTHO, YyuLUMT
KauecTBO JKU3HW, Jaxe 6e3 Kakoro-mbo TeXHUYECKOro
YCOBEPLUEHCTBOBAHMS  CUCTEMbl  MPOKa/IbIBaHWS.  Bbuio  6bl
Mo/e3Ho, ec Bbl NaUMEHTbl MPUHUMAIN aKTUBHOE yyacTve B
BbIGOpe CBOEro MepBOro MpoKa/biBatollero ycrpolictBa. K
COXAJIEHNI0, OHW 06bIYHO Ha4MHAKOT KOHTPO/IMPOBATL JieYeHwe
[vabeTa B XXU3HU C MOMOLLBH0 NPOKa/IbIBAOLLEr0 YCTPOICTBA,
KOTOpOE TOCTaB/SIETC BMeCTE C  [/IIOKOMETPOM, KOTOPbIiA
MOXET He MoKasaTb Hauyuylumx pesynbTaToB. Vicrnonb3oBaHue
6onee nydllero ycTpoicTBa € CaMoro Hadasia fleYeHust MMeeT
60/bLUOE 3HAYEHWE B fa/IbHENLLEM.

LpyryM BaXHbIM acreKToM MpoLUeaypbl MPOKasbiBaHUs, MO
KOTOPOMY MauMeHTbl AO/DKHbI MPOATU 06yyeHWe, SIBMSIETCS
npaBw/ibHast HacTpolika rny6uHbI NPOHUKHOBEHVISA
ckapugmkaTopa. CerogHs MHOrMe YCTPOWCTBA [OMyCKaloT
TaKyl HacTPOWKy, AadKe HEeCMOTPsi Ha TO, YTO WX TOYHOCTb
YacTo OCTaB/ISieT >enaTb Jydulero. lMauneHTamM Heob6XofvMO
0CO3HAaTb W OLEHUTb, HACKOMbKO OHW MOTYT YMeHbLUUTb
[OMCKOMGOPT NPOKasibiBaHWsA, NPaBUIbLHO PErynMpysi HACTPONKN
rNy6uvHbl 1 pasHbIX YYacTKOB MpOKanbiBaHUA (TO ecTb,
nasbLeB). OHW JO/MKHbI HaWTXM ONTMMaNbHbIA 6GanaHc Mexay
YCTAHOBKOW T/y6WHbI, [OCTAaTOYHbIM KO/IMYECTBOM KPOBU U
rokKasaresieM YCreLLHOCTH.

HekoTopble COBpPeMEHHbIe YCTPOWCTBA ANs  MPOKasbIBaHWS,
Takne Kak Roche’s Accu-Check Multiclix ® (AKkKy-Yek
MynbTUKVKC 0T PoLLe), coep)XaT UHBEKLMOHHbIM NaTpoH win
6apabaH C 60MbLWIMM KOMMYECTBOM CKapuMKaTopoB. 3JTO
BaXHbI/A acnekT s MHOTMX MauUMeHTOB (a He TOMbKO ANA
NOXWbIX MauMeHTOB), KOTOpble 06bIYHO M36EratoT 3amMeHbl
06bI4HOr0 YCTPOIACTBA AN NMPOKa/bIBaHWSI MPOCTO MOTOMY, YTO
OHM 4acTo HeyK/KXW U TpeGyT Xopolleli JIOBKOCTU W
3peHus. 12 3T ycTpolicTBa TakKe 06/1aat0T MCUXOMOMMYECKM
MPenMyLLECTBOM, /IIOASM He HYXXHO o6pabaTbiBaTb WM BULETb
VHAMBMAYa/bHbI CKapudmKkaTop, 13, 4To OTHOCUTCA K 06Lei
TpeBOre  Mpouesypbl  MPOKa/bIBaHUA U UF10hoGUsAM
(ckapuhmkaTopHoli / ocTpoi). HecmoTpst Ha 60/1ee BbICOKYHO
CTOMMOCTb, UCMOMb30BaHME HOBOFO — CKapudmkaTopa [Anisi
KaX[0ro W3MepeHUst [JaeT OYeBUAHble MPEVMMYLLECTBA: OH
yny4lwaeT ¢opMy paHbl, YMeHbLUaeT 60/b W MO3BONSIET
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n3bexxaTb BO3MOXHbIX WH(EKUMIA 1 aaxe (pegko) cencuca
nasbua. 11.14

OueBUHO, YTO K/KOYEBOe 3HAYeHWe 4711 NauMeHTOB COCTOUT B
TOM, HaCKO/IbKO XOPOLUO OHW 6blIM MPOUHCTPYKTUPOBaHbI O
eXe[IHEBHOM BbIMO/IHEHUIN MpoLeaypbl MpoKa/ibiBaHWA. Yalle
BCEro Takve 06y4YeHVWs  BbIMOMHANMCL  MPeAnoYTUTENbHO
CePTUDNLMPOBAHHBIMUA WHCTPYKTOPaMM Mo JIeYeHU0 anabeTs
cmnnn), a He  jlevyawmm BpayoM. O6yueHue,
npegoctasnsemoe CUIMJIA, He cnepyeT HefooUeHUBATb; 3TO
obydyeHne  ABnsieTCA OT/INYHOW BO3MOXHOCTbIO AN
onTMMU3aUMM  Npouecca MNPOKa/IbIBAHUA C  WCMO0/Ib30BaHNEM
UMEILLMXCA B HacTosilee Bpems npogyktoB, CUIML moxeT
NaeHTUUUMPOBaTb W 00yyaTb MaLWeHTOB  WCMOMb30BaTb
nyulee CKapuU(MKaTopHOe  YCTPOMCTBO  AnA CBOUIX
WHAMBUAYaNbHbIX  NOTPeGHOCTENR, OUeHMBass  JIOBKOCTb,
nosHaBaresIbHy0 CMOCOBHOCTb, CTU/b 06yueHus,
KOOPAVHALMIO, TUM KOXW /[ 4YyBCTBUTE/NIbHOCTb W OCTPOTY
3peHns. Kpome TOro, mauueHTbl, Kak npasunio, MeHee pPobKw,
npocs pasbsicHeHun oT CUIMJIL no cpaBHeHUIO ¢ Bpa4yom. Bo
Bpems 06y4deHnss CUIMJIL Ao/mKHbl yunTbiBaTb CRegytoLne
acrneKTbl:

. OLeHKyY N COBMECTHOe NpUHATNE peLLeHus
CKapu(rKaTOpPHOrO U BCMOMOFaTe/IbHOro MPOKasbIBAKOLLEro
YCTPOWCTBA;

o @OYHKUMIO YCTPOICTBA, BK/OYasi OLIEHKY Heo6XoauMoro

NPOHNKHOBEHUST; a TaKKe
«/IcnpaBnieHvie Npo6eM.

OueBWAHO, NALMEHTOB HY)XXHO He TOSIbKO WMHCTPYKTMPOBATb, HO
TaKke W KOHTPOMMPOBATb. NpakTVKyss  NpoLeaypy
NPOKa/bIBaHKS YTOBbI Y3HATb O:

« MoAroTOBKe KOXM,

*Bbibope y4acTka,

» CoBeTax f/151 MO/yYeHNs1 JOCTaTOMHOro 06pasLa Kposy,
» CoBeTax Mo yMeHbLLEHWO AUCKoMdopTa U

* ANbTepHATMBHbIEX YUaCTKMN - KOTAA U KakK.

MaumeHTbl A0/MKHBI MOMyYaTh MUCbMEHHYIO MHCTPYKLMIO s
3aKper/ieHns], a Takke co6/10aaTh MocieaytoLme NOCeLeHNs!
0N OLUEHKM TEXHWKU MNPOKa/IbIBaHWS, a Takke JobbIX
NoTeHUMabHbIX TPYAHOCTEN.

MMouemy Mbl MpOKa/bBBaEM Nasiblpl (HECMOTPA Ha UX
BbICOKYHO YyBCTBUTE/ILHOCTh)!

KOHUMKM nanbLeB - 3TO 0651aCTb  Ye/I0BEYECKOro Tena ¢
HambosibLLeli MAIOTHOCTHHD TPEX TWUMOB HEPBHbIX PELENTOPOB
(kacaHuve, faBneHve u 60/b), y BCEX pasHble CTUMYNALUM U
MoporoBble 3HaueHUs.. DaKTUYECKM MOXHO CTUMY/MPOBATb
OAWMH TUM peLenTopa W OCTaBUTb [APYroil 6e3neicTBYyOLLMM.
Kaxaplii, BepOsSITHO, MCMbITa/ 3TO: Mope3aB Nasel, KyCOUKOM
CTekna, KOTOpbIA  ObU1  eABa  OWYTUMbIM  (OLLYyLLIEHWNE
NMPUKOCHOBEHNS), He Bbi3blBa/1 OLLYLIEHUS [ABMEHUS W. YTO
YAUBUTENBHO, He BbI3bIBa/1 HernocpeAcTBeHHyD  /
€amMornpou3Bo/bHYK 60/b. ITOT MPUMeEpP AECTBUTENbHO MMeET
Ba)XHOE  MPaKTWYECKOe 3HAueHWe Mpu  NPOEKTUPOBaHWUM
BbICOKO3(W(heKTUBHbIX MPOKa/IbIBAOLLMX YCTPONCTB. YeMm 6ividke
MpoKasibIBaloLLlee  YCTPOMCTBO  MOXET  MMWATMpOBaTb 3Ty
CUTYaLMIO «MOpe3 KYCKOM CTeK/a», TeM MeHee 60se3HEHHbIM
OHa SBNSieTCA (ECIM OHA HaxoAWTCsl B Mpefenax MoporoBbIX
3HAYEHW TaKUX BaXKHbIX MapamMeTpoB, KaK MPOHWKHOBEHME,
rnyéuHa, TpaeKTopusi cKapugukaTopa nT. 4.).
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MikpomeTpoB  OT  LHTpaNbHOM (He peKoMeHayeTcst AN
NPOKa/biBaHUs)) 40 6GOKOBbIX (MPeAnoYTUTENbHBLIX) 30H.20
TonwwmHa poroBoro cnosi Kone6netcst oT <50 MKM (Hanpumep,
MnafeHueB) 10> 1000 MKM (Hanpumep, My3blKaHTbl, B3poC/ble
pab6ourie) 1 MOXET BapbMpoBaTLCS B Mpefenax YenoBeka 60see
YeM Ha 500 MKM MO Ppas3/MuHbIM Na/bLlaM K y4yacTKam.
MogKoXXHast TONWMHA TakoKe 3aBUCUT OT BO3pacTa nauueHTa.2l
MosTomy, Korja Uenbio SIBASKOTCS ONTUMa/bHbIA KOMKOPT 1
BbICOKUIA YpOBeHb Yycrexa, rybuHa MPOHWKHOBEHUS [LO/HKHA
perynnpoBaTbCsi He TOMIbKO MHAMBUAYaNbHO 22, HO W MOMepeK
nanbueB (cM. [Mpegbigylee  06CY>XKAeHWE B OTHOLLEHWM
obyyatoLmxca nayneHToB).

OfHaKo CyLLecTBYHOLME YCTPOCTBA N1 NMpOKa/ibiBaHWA (3a
UCKJTOYEHMEM 3/1EKTPOHHOI0 YCTPOICTBA [/11 MPOKasbIBaHS
Pelikan Sun (MenvkaH CaH), MenvkaH TexHonomkmc, WHK.,
Mano AnbTo, KanngopHusi) He MOryT AOCTMYb ONTUMAa/IbHOW
TOYHOCTU TNY6UHbI NMPOHWKHOBEHUSI B Mpefenax HeCKOSbKMX
COTEH  MMKPOMETPOB. PaspaboTka M MNPOU3BOACTBO
MeXaHWUYeCKMX YCTPOWCTB, KOTOPble MOFYT [OCTUYb BbICOKOM
TOYHOCTM, OCOGEHHO CMOXHbI, MOTOMY YTO CBOWCTBA KOXM,
Takve Kak 371aCTUYHOCTb M ruapartaums KOoXW, M3MEHSIoTCA B
TeueHWe AHA U TpebGyrT COOTBETCTBYHOLLEA MH(opMaLuM Ha
MecTax, KOTOpPYH 3T YCTPOCTBa He cobmpatoT (Moka).

MonbITKM YMeHbLWUTb / n3bexarb 601 npu
npokanbiBaHUN

OfHa nomnbITKa YMeHbLUMTb 60/1b MpW MpOKasbiBaHUM 6Gblna
paspa6oTaHa B KoOHUe 1990-X rofoB C WCMOMb30BaHMEM TaK
Ha3blBaeMbIX «a/IbTEPHATUBHbIX MeCT» ANA  MNPOKa/lbiBaHUA
[anbTepHaTnBHOE TecTupoBaHue mecta (ATM)]. 2 MpokanbiBas
KOXY Ha XVBOTe, pyke, begpax wm nafoHsax pyK. Bce mecTta ¢
ropasgo 6osee HU3KOM MIOTHOCTBbIO 60/1EBbIX PeLLEenToOpoB
HekoTopoe BpemMsi No/b30BaINCb NonynsipHOCTb10.23
MpoBo3rnalleHHoe M CUIbHO pekiaMmmpyeMoe MNpevMyLLECTBO
ATM yMeHbLUaeT 6onb npu oT6ope npob. OaHako, 3TO He
WMesIo MeCTO B AeCTBUTENBHOCTU, W, HACKObKO HaM M3BECTHO,
ATM unMmeeT ropasgo 60/ee HU3KME «MNoKasaTenn ycnexa», Yem
3a60p Npo6 Ha KOHUMKax MablUeB. ITO Takke CBS3aHO C
PVCKOM KPOBOMOATEKOB Ha KOXe / OofieXxfie W3-3a HerosiHoro
3aKPbITUA paHbl Y NPOJOHKUTENBHOTO KPOBOTEUEHUST U3 3TUX
YYacTKOB MpOKasibiBaHWA. [pyrMM  HedocTaTKOM — SIBAsieTCA
TPYAHOCTb B BbIMOMHEHUW 3TOM npoueaypbl Ny6/AnyHo, He

NpYB/eKas C/IILLIKOM MHOro BHVMaHWA, BOMpOC
KOH(MAeHUManbHoCTU.  Kpome — TOro,  OKasa/siocb,  YTo
pesynbTatbl CKIK, BbINOMHEHHbIE C 06pasliamMmn  KpPoBWU,

NOSlyYeHHbIMM C 3TWUX MECT, He COOTBETCTBYKT YPOBHSAM
KanunnsapHo K, n3MepeHHbIM B o6pasuax, cobpaHHbIX Ha
KOHUMKaxX MasbleB, Korga ypoBHU MK 6bICTPO M3MeHsOTCA.24
MHTepecHo, 4TO 0630p He Obl1 o0Ny6aMKOBaH, 0606LLas
NpoBeAéHHbIE MHOTOUYUC/IEHHBbIE 1ccneoBaHus 06 ATM, 1 Tak
Ha3bIBaeMoM siBfieHUn ATM.
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Kanbp  AlMNK BMNK CrnK

21 0.72390 0.78740 0.81280
22 0.64262 0.71120 0.71120
23 0. 57404 0.63500 0. 60960
24 0.51054 0.58420 0.55880
25 0.45466 0.50800 0.50800
26 0.40386 0.45720 0.45720
27 0.36068 0.40640 0.41656
28 0.32004 0.34290 0.37592
29 0.28702 0.33020 0.34544
30 0.25400 0.30480 0.31496
31 0.22606 0.25400 0.29464
32 0.20320 0.22860 0.27432
33 0.18034 0.20320 0.25400
34 0.16002 0.17780 0.23368 »
35 0.14224 0.12700 0.21336
36 0.12700 0.10160 0.19304
AMK, AMepuKaHCKWIA NPOBOMOYHbLIA  Kambp; BIK,

BputaHckmii NpoBoMoYHbIA Kanmbp; CIMK, CraHAapTHbI
NPOBO/IOYHbIA Kanmbp
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[Aw*oaHo nekanm)m (TOHOCTb MCocK)
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Elue ofHa nonbITKa 3a6opa KPoBU C YMeHbLLEHWEM 60N - 3TO
YCTPOWCTBa, B KOTOPbIX WCMOMb3yeTCsl flasep, KOTOpbIiA
«BbDKWraeT» [blpKA B KOXE C MOMOLLbI CyBMMaumm TKaHu,
BbI3BaHHOI BbICOKOMHTEHCUBHOI TeMMnepaTypoit.2

«[poH3aHMe» KOXM C MOMOLLbIO lasepa CO3AaeT pPas/IMuUMbIii
«B3pbIB», He60/bLLIOe 06/1a4K0 AbiMa M 3anax 060XOKeHHOM
nnotn. Kpowme TOro, CHOPMMPOBaHHbIE LMINHAPUYECKME
MosiIoCTU He 32KMBAOT XOPOLUO M3-3a YAANEHUS TKaHW KOXW.
Kpome TOro, cthopmMrMpoBaHHble UWINHAPUYECKME BMafvHbl He
32)KMBalOT XOPOLLO M3-3a YAaneHWs TKaHu Koxw. [Mpumepamm
Takux ycTtpoictB saBnsatoTca ISOTECH’s Laser Doctor ®
(M30Teu Nazep [okTop®)
(www.abimed.ors.br/associados/kotra.pdf) un Personal Lasette

(MepcoHan Nasette ™) oT Cell Robotics International (Cenn
Po6oTnkC  WHTepHelleHan), KOTOpbIA  npegnaraeTca B
MHTepHeTe (PucyHOK 8; www.medicaloroducts.en.ecplaza.net/
catalog.asD?CataloelD=696711. nocewaemblii 1l Hos6psa 2010
roga). OfHaKo 3TW YCTPOICTBA OTHOCUTENbHO FPOMO3LKM U
poporn. Hu ogHa ©3 3TUX [BYX a/bTepHATVBHbIX MOMbITOK
(ATM, nasep), NO-BUAMMOMY, HE BbIFOHA, W OHWU He Nonyy4nnv
Kakon-nmbo 3HauMTenbHOW [0NM  pbiHKA.  [pokasbiBaHue
KOHUYMKa Masibla SABNSETCH TeKylmm cTaHgapToM ans CKIK w.
BEPOSATHO, OCTAHETCH TaKMM XXe NS KanwnaspHoro otéopa npob
KPOBMW.



PUCYHOK 8. YCTpOICTBA, KOTOpble WCMOMbL3yOT nasep mis
NPOKa/bIBAHUS KOXKM.

MpoeKTypoBaHme GyayLLero

Kakvie flasepHble YCTPOACTBA SBSKOTCA <«TYULLMMA» U
rovemy?

BakHO MOHMMAaTb PasMYHble TWMblI CUCTEM MPOKA/IbIBAHUA
yunTbiBaTb WX MAOCbI W MUHYCbl.  HeKOHTponmpyemasi
BXOASLLAS TPAEeKTOPWsl, MexaHMYecKasl W  3MeKTPOHHas,
MOXeT 6bITb GOMIE3HEHHOM W AaXKe MOXET CO3fjaTb paHy, He
BbI3bIBAOLLYIO KPOBW. Ta CUTyauUMs C CyXUMW OTBEpCTUSIMM
ABNSETCS HamGonee pasapaaroLlelt Ans nofb3oBaTens, Tak Kak
[aXe MacCupoBaHve (TO eCTb MPWdKATVE PaHbl, OKPYXKatoLLei
TKaHu, YTo6bl BbIaBUTb KPOBbL) He AacT KPOBW, U NOTpebdyeTcs
BTOpOe MpoKa/biBaHMe WM Gonee.  HeKoHTponuMpyemoe
yianeHMe WM  BblBedgHMe  CKapudmkatopa — MoTpebyeT
HaZaBMMBaHUS Ans  MoMydeHWst o6pasua KpPoBM U MOXET
NPUBECTM K 06pa3oBaHWI0 MUKPOreMaToM WM CUHSIKOB Ha
MeCTe paHbl, YTO 3aMefsieT MPOLeeC 3aKMB/EHWSI paHbl. B
KayecTBe MpYMeYaHusl, Mbl XOTenM Bbl YNOMSIHYTb, YTO, B TO
BpemMsl Kak Upe3MepHOe MacCVpOBaHue MOCTaBWUT TMOf Yrposy
LNOCTHOCTb TKaHW UM MOXET TMPUBECTM K ANUTeNIbHOMY
3aKMB/IEHWIO PaHbl, B IMTepaType HeT A0Ka3aTeNbCTB TOro, UTo
oHa 6yfeT reHepupoBaTb B CBOGOAHO TEKYLLYID TKaHEBYHO
KMOKOCTb, 4TO, CfefoBaTeNlbHO, NPUBEAET K pasGaB/eHuio
obpasila KpoBM 1, BO3MOXHO, MOB/MSIET Ha pesynbTar
N3MepPeHUs!.

CyLIeCTBYIOT TpU K/acca TeXHOsOorui
Croco60B MPUBUAEHVS B iE/CTBYE:

NpoKa/ibiIBaHMA 1~

1 JlnHeliHoe NpuBefeHVe B ABVKEHNE (MeXaHNYECKOe)
2. MpuBegeHWe B AeicTBME Kynadka (MexaHN4ecKoe)
3. DneKTpoHHOEe NpUBeAEHMWE B ielicTBUE

JHeiiHoe yNpaBeHne ABYDKEHVEM

O6bluHble  MexaHWYecKue  MNpokasblBalollye  YCTpoicTBa
MCMONb3YHT JIMHEHOe ABWXKeHWe. MexaHu3M NpuBoga 4acTo
UMeeT Mapy NpyXuH. onb3oBaTenb CXKMMAET MPYXUHbI Mpu
B3BOJE, a 3aTeM OTMYCKaeT MexaHU3M Mpy HaXaTuu CryCcKOBOWA
KHOMKW. [lepBblii BbIGPOC C MOMOLLBI0 MPYXWHbI  BbINYCKaeT
cKapudukatop B Koxy; BTopoii 3abupaeT ckapudgmkaTop
06paTHO B 3aLLMTHBIA Kopryc NpuBoja.

TpaeKTopua CKapuimKaTopa He KOHTPONMPYETC TOUHO Kak Mo

«HOPMa/bHOM» (TO eCTb npsiMomy Hanpas/eHo
CKau(mkaTtopa), TaKk W M0 «OPTOrOHANbHOW» (TO  eCTb
NEPreHAVKYNAPHOM K [NMaBHOMY — BEKTOpY  [BWXKEHWS))

TpaeKTopuK. ATO NPUBOAUT K psidy Npobem:

* HETOUHasi KOHeuHas TouKa [BWDKeHUs (KoneGaHus 6onm 1
yacToTa ycrnexay);

e )KeCTKasi OCTaHOBKa («ydap») B camoii T/ly60KOi Touke
MPOHMKHOBEHWST (TO €CTb, TOYKa BO3BpaTa), KoTopasi sIB/sieTcs
OCHOBHOW MPUYNHO CaMONPON3BOIbHOM 60K;
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e HEPBHbIA MyTb, NPUBOASALLMIA K HEPOBHOMY KaHasly paHbl
(ocTaTouHasn 60nb);

* HEKOHTpOMMpyeMasl MexoAsiiiasi CKOpoeTb (Mef/feHHoe W
0TCPOUeHHOE 3aKMBaHVe PaHbl W MOC/e KPOBOTEUEHNS);

e obuwee [BWKeHMe «KonebaHWe»  (ocTaToyHass  6ofb,

ANVTENbHOE NMOBPEeXAeHMEe U py6LEBaHIe); a Takke

* pOXXaHWe MexaHu3Ma (NpuBoasLLee K HenpeaHaMepeHHbLIM
NOBTOPEHUAM MPOKa/IbIBaHMS).

Pe3KOCTb, C KOTOPOM CKapuU(MKaTop OCTaHABMMBAETCA B KOXeE
Ha MaKcUMasibHOl rny6uHe, [0 TOro, Kak OHa HauMHaeT CBOe
[OBWXEHMe 3a npefefibl M BO3BPALL@ETCS B UCXOAHOe
MosOXKeHWe, SBNSIETCA  HeOTbeMNIeMOM  npob/ieMoli  Takoii
KOHCTPYKUMKW. Korga cKapugukatop HaxoauTcss B camoid
rny6oKoli TOuKe MPOHWKHOBEHWUS,, HaMBOsbLUee KO/INMYECTBO
CUNbl NMPUKNaAbIBaeTC K KoXe. MexaHu3m npuBoga MnpocTo
OTCKaKMBaeT OT KOHL@A YCTPOWCTBA, KaK MsY OTCKAKMBaeT OT
nona. CkapumKaTop, BHe3anHo OCTaHaB/MBasiCb B KOHEYHOI
TOYKe BXOASLLEr0 [ABVXEHWUS, MOCbIIAeT YAapHYy BOMHY B
KOXYy, 3acTaB/isis MHOrne 6oneBble pPeLenTopbl MOGAN30CTN OT
cKapuhmnKaTopa BoCNansiTbCs, AaXKe eC/IN OHWU HeMoCPeACTBEHHO
He NnopavkeHbl. 370 CYLLIECTBEHHO ycunmBaeT
Camornpoun3BO/bHYHO 60/b.

KynaukoBbIi MexaHV3M (MEXaHHECKUIA)

YcTpoiicTBa C Ky/faykoBbIM MNPUBOAOM OT4YacTW u3beratoT
«KEeCTKOW 0CTaHOBKM» CKapuchmkaTopa. KynaukoBblIii
MeXaH13M, Kak NpaBuso, NPUBOANUTCS BABUXKEHVE NPY>XUHOW W.
KaK npaBu/o, obecrnevmBaeT Nydllee ynpasBsieMoe NpuBeaeHNe
B  [eiicTBue. TpaekTopus cKapugumkaTopa  XKecTKo
KOHTPONMPYeETCA 3afaHHO/ TPaeKTopueli KapeTKU C MOMOLLbHO
GynaBKW, [BWXYyLLUecs B Kynadyke. KynaukoBbliA MexaHU3M
[onycKaeT 3afaHHblii Npouib CKOpPOCTU C 6onee  MSrKAM
BO3BPaTOM M YETKUM KOHTPOJIEM CKOPOCTU /11 TpaeKTopum
BbIX0fa CKapumkaTopa. OfHaKO YMeHbLLEHNe CKOpOCTU Mpu
YAAIEHAN OrPaHUYEHO 13-3a MEXaHWYECKOW Mpupofbl Kyradka.
3TOT MexaHu3M Takke 3(PHEKTVBHO MpPesoTBPaLLAeT TOMHOK
cKapumkaTopa B KOXy, KOrfa MexaHW3M JOCTUraeT KOHeyHol
TOUKM ABWXKeHUs. Kpome Toro, mMexaHu4eckue KonebaHus (1m
BMbpauns / KonebaHue), TPaeKTopun ckKapugukaTopa B 060mMx
HanpaBfeHNAX YMEHbLLAKTCA NpY BbICTPese B BO3ayX. OaHako
MpU NPOKa/biIBaHWN B KOXY Ky/a4yKoBbIl/i Basl, COOTBETCTBEHHO,
«efyllan KapeTKa» 6yfeT nepegaBaTb 060e MexaHUYECKoe

KoneGaHve MNPUBOAHONO  MexaHWu3ma (Hanpumep, u3-3a
HEPOBHbLIX WM LLLEPOX0BATbIX (UrypHbIX MasoB)
HErocpeACTBEHHO B TKaHb UM3-3a €ro  «MpuUHYAUTENbHOIO

KOHTypa [BWXEHUSI». ITOT 3(PeKT MOTEHUMANIbHO HaHOCUT
6onblle Bpeja uYepes ero BbIHY)XAEHHOe KonebaHue, uem
CcBO60JHO TeKyllee (HepBHOE) OanINETUYECKOE YCTPOWMCTBO,
KOTOPOE CYLLEETBEHHO YBNKHAETCA NpU NepedaBuXeHUn B
KoXy. [MepBble ABa KOMMEpUYECKUX YCTPOICTBA TakKoro Tuna
6bln  paspaboTaHbl KomnaHueld Roche Diagnostics (Powe
[OnarHoctuke) (MaHreiim, Mepmanus): Accu-Check Softclix ®
(AKKky-Uek  Co(pTKIMKC®),  eauHoe YCTPOIACTBO  A/1s
CKapugmkaTopa, BBeaeHHoe B 1992 rogy, © BBeAeHO
MHOrokaHasibHoe ycTpoiicTBo Accu-Check Multiclix (Akky-Yek
MynbTUKNNKE), COfepKallee LIECTb CKapuUMKaTtopoB B
6apabaHe B 2004 rogy.

INeKTPOHHOE MPYBEAEHVE B JENCTBIE

TpeTbst TeXHOMOMMsSI 06GecrneunBaeT Mo/HbIA KOHTPO/L MpoLecca
npueefeHUss B AelicTBME  MOCPEACTBOM  3/IeKTPOHHO
YNpaB/sieMoro MpUMBOAHOIO MexXaHu3Ma. 3Ta  TeXHO/orus
MCMONb3yeT MWHMATIOPU3OBAHHbIA  3MIEKTPOHHbIV  ABUraTe/lb
(Hanpumep, 3BYKOBYIO KaTyLLKY, 371eKTPOMArHuT).



COEMHEHHbIA C O4YeHb TOYHbIM [ATYMKOM  MOSIOXKEHUS,
nepemMellias  CKapumkaTop B M M3 KOXM C  TOYHO
KOHTPOMPYEMbIM [IBVXKEHMEM W CKOPOCTbIO. Kommepyeckum
YCTPOWCTBOM, KOTOPOE WCMO/Mb3YeT 3Ty TEXHOMOrut, 6bI10
MenvkaH CaH, KoTopoe 6bin10 BBeAeHO B 2006 rogy KoMnaHwuein
MenvkaH TexHonomkmc, WHK. (www.pelikantechnoloeies.coT).
Mocne 6bICTPOro BBOAA YCTPOMCTBO 3amMef/IfeT cKaputhukaTop
[10 TOUHOI 3afjaHHOM FNy6MHbI, YTOObLI NIaBHO, 6e3 APOXKaHUS ”
OTHOCUTENbHO MEASIEHHO BepHYTbCA. 3TO MNO3BONSET 6bICTPO
3aKpbITb paHy W u36exaTb LANTeNbHOM TpaBmbl. C  3TVM
YCTPOWCTBOM  KOHTPONMPYeTCA  cunia, Heobxogmmas  ans
MPOHMKHOBEHNA CKapuukaTtopa B KOXY, B TO Bpems kakK
ckapudkaTop BHegpsieTcs. MperMyLLECTBO CTPOroro KOHTPONA
npviBefeHNst B [ecTBME «MNpodus» CKapugukatopa - 3T0
BOCNPoV3BoAMMOe 6e300/1e3HeHHOe MPOKasblBaHWe, KOTOpOe
[JaeT [OCTaTOMHbIA W MoAXoAsawmiA  obpasel, KpoBW An1A
TecTvpoBaHus (Takke CMOTpPY OuMUManbHOe onucaHve o
CCblIKe

http://www.Delikantechnologies.com/PT1 Technology.htm).

Pacxogbl n BosmelleHne

MenvkaH CaH cmoria MOBbICUTb YPOBEHb WHTEpPeca B acnekte
npokasibiBaHnss CKIK B uenom. B yacTHoOcTW, AaeTw, 60/bHble
OnabeToM BbICOKO OLEHWIN HauMMeHbLUyto 60/1b U «MSFKoe
npokanbiBaHve» B LeNoM (COrfacHO  BbICKasblBaHUAM Y
06CY)KAEHNSIM B pPa3MuYHbIX 6/10rax, CBA3aHHbIX C AMabeTom).
«Y Hac ecTb [lefmMkaH OKOMO 3 MeCcsLUEB, M Mbl Peako
MCNonb3yeM YTO-NM60 ellle. Bce FOBOPAT, UTO OHW «MPUBbLIKY
K WX TeKyleMy YCTPOMCTBY A8 NPOKa/IbIBaHUS, HO
YOVBUTENbHO, YTO 06/eryeHve - 370 TO, 4TO 3a60p KpoBU U3
nasbua 6e36one3HeH. CylleCcTBYeT OrpoMHas pasHUUa Mexay
«MpaKTU4Yeckn  6e360M1e3HEHHbIM», KaK Yy  BOMbLUMHCTBA
YCTPOWCTB, U «AeNCTBUTENbHO, NPaBAMBO, Ha camMoM [Jefne
6e360/1e3HEHHbIMY, KakK [lenMkKaH. 3HauuTeNbHOE COKpaLleHue
py6ueBaHuA ABNSETCA OT/INYHBIM 6OHYCOM>»
(http://\MWdiabetesmine.COT/2008/04/ the-pelikan-cha.html:
nocewjaemMblii 5 aHeaps, 2011 roga).

3Ta cuTyauus sBNSIETCS  XOPOLUMM  MPUMEPOM  TOro,  Kak
pa3paboTKa M peannsaLms HOBOrO TEXHOMOMMYECKOro noaxoaa
SBMISIETCS  OYeHb  CUCTeMHOW.  Kpome  Toro,  BOMPOChI
BO3MELLIEHNS BAMSIIOT Ha 3anyckK B NPOAAXy HOBbLIX YCTPOWCTB
NPOKa/IbIBaHMS B GO/bLUMHCTBE CTPaH.

OfHVM 13 6OMbLUMX NPEUMYLLECTB YCTPOWCTB MeXaHWYeCcKoro
NPoKa/bIBaHUA ABMSETCA TO, YTO OHW MOTYT ObITb M3rOTOB/EHDI
C ropasgo MeHbLUMMM 3aTpaTamu, YemM J1t060e 3M1eKTPOHHOE
YCTPOIACTBO. B HacTosiee BpeMsi Hambonee 3PdeKTUBHbIMA
yCTpoOicTBAMW Ha PbIHKE SBASKOTCA YCTPOWCTBa MNpUBOJA
Ky/lauykoB, KOTOpble YAeNnstoT 0c060e BHMMaHWe Ha yrpasseHuve
[BWKEHNEM CKapumkaTopa 1 NPUBOAAT K HaMMeHbLLEe 601 1
lydulemMy  3aKMBMEHMIO  paH.6,25 OHo  TpebyeT, 4TOObI
cKapudmMKatop  Hanpasnsica Mo NPsMOM  TPaeKTopun
[OCTAaTOMHO MNPOrpPecCMBHON  MeXaHWYeCKON  KOHCTPYKUVEN.
OfHaKo, Mo CPaBHEHWUIO C 3MEKTPOHHBLIM MeXaHW3MOM MPUBOJA,
BCE MMEIOLLIMECA MeXaHWYeCKue YCTPOMCTBa BCe eLLe BbI3bIBAOT
60Mb 1 pa3pbiB paHbl. BOMbLLOA BONPOC 3aKMOYaeTCA B TOM,
CKO/IbKO BO3MOXHOCTEN 47151 YYULLEHNS MEXaHUYECKMX CUCTEM
MOXHO MNPe/IOKUTb, 0CTaBasChb HWXe BUAMMBIX MOPOroBbIX
3HaYeHWiA 3aTpar,

B 3almTy NMaTe/bLMKOB, WHAYCTPUS MNPaKTUUYeCKW He Aana
HaJEXKHbIX CPaBHUTE/bHBIX [aHHbIX, YTO6bI
NpPOAEMOHCTPMPOBaTL M/aTeNbLUMKAM WM COTPYAHMKAM, YTO
3TV NpeuMyLLecTBa AeCTBUTE/IbHO  BbIrOAHLI W/ wn
peHTabenbHbl. 3To 0THocUTCS K CKIK npu He WHCY/IMHOBOM
vabeTe 2-ro TMMa UM MHOTUX APYFMX acnekTax paspaboTKu
ycTpoiicTBa B LEMOM (TO eCTb, HAcOCOB A MAaLMEHTOB 2-T0
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TNa). Mbl XOTeNM 6bl MOOLLPUTL MHAYCTPUIO TPATUThL 60/bLLIE
CPeACcTB  Ha  CO34aHME  K/MHWYECKUX  [aHHbIX  MOMUMO
paspaboTKM  TEXHUYECKMX YCTPOCTB M MapKETUHIOBbIX
MeponpuaTUA, TakMX KaK [OPOrocTosiias TeneBU3VoHHas
peknama.

OCHOBHOIi  BOMPOC C YCTPOMCTBAMM [/11  MPOKa/IbIBaHNS
3aK/OYaeTca B TOM, 4TO [0 CWMX MOP He MPOBOAU/MCH
K/IMHUYECKME UCTIbITaHUS], AeMOHCTPUPYIOLLME, YTO B/IOXKEHVSI B
YCTPOICTBO A1 MPOKa/bIBAaHUA C YMeHbLUEHHOW Gonblo ©
NYYLIVM 32KVMBNEHWEM pPaHbl 06ecneYnBaeT OnpeaeNieHHylo U
3HAUMTE/bHYH 3KOHOMUIO CPEACTB. B TO XKe BpemMs 3TOT BOMpoc
SIBMISIETCA K/IOUOM K YBEXAEHMI0 CTPaxXOBLUMKOB B BO3MELLEHNM
Takoro npoaykTa. Heob6X0AMMO MpPOAEMOHCTPUPOBATL, UTO
NpoKa/IbIBaloLLMe  YCTPOWCTBA C  YMEHbLUEHHOW 60/bl0  ©
NYYLUM  32KUBMEHWEM  paH  MPUBOAST K Y/yullieHHbIM
K/MHWYECKVIM U pesy/ibTaTam fiedeHns Mo OLeHKe MauyeHToB, v
ABNSOTCA 9KOHOMUUECKU SPEKTUBHBLIMM.

B KauecTBe NepBOro Liara, 3TWU WCCMELOBaHWA [OKHbI 6bITb
COCpefoToYeHbl Ha KOMMOPTe MPOKa/biBaHNA B KOHTEKCTe
MCMoNb3yemMoro r7IOKOMeTpa " ero Tpebyemoro
COOTBETCTBYIOLLEro 06beMa kpoBu. [JuckomdopT (Hanpumep,
60/b, paspbiB paHbl) MpY UCMOMb30BaHWM HOBOMO YCTPOCTBA
ONA NpoKa/ibiBaHUS  crefyeT  CPaBHUTb € XOPOLLIO
0XapaKTepy30BaHHbIM  «CTaHAapPTHbIM»  YCTPOMCTBOM. Takoe
NpsiIMOe CPaBHUTENbHOE WCC/eA0BaHUE AOMKHO MPOBOAUTLCA C
MCnosib30BaHMeM MeTo4a OfVUHAPHOI0 CNenoro UCCiedoBaHNA u
NCMONb30BaTb COOTBETCTBYIOLLUNIA KPUTEPUIA ANA OLEHKM 60K,
KomgopTa nNpy  NpoKa/ibiBaHUM U 06LWero  KoaguumeHTa
ycnexa. 6,7,16 BONAbLWMHCTBO BbIMO/IHEHHbBIX UCC/IEA0BaHWA
(hrHaHcKpoBanmcb NpoV3BOAUTENSAMU McnbiTaTeNlbHOro
NpoKa/bIBaloLLEero ycTpolictea; OnybnMKoBaHHbIE pesynbTaTbl
Takvx WCCNefoBaHWi, Kak MpaBunio, CTpeMsATcs K 0f4o6peHunto

ycTpoicTBa (B) wsrotoButena .6,7,21 Kpome TOro, 3tm
uccnefioBaHNS  AO/DKHbI  PErUCTPUPOBaTbCA  Ha  caiiTe
www.clinicaltrials.gov ~ gma  obecneyeHus ny6amkaumm
pe3ynbLTaToB.

B KkayectBe BTOpOro Luara He06xo,qmma KpUTHU4YECKaA U
He3aBUCMMasA OLUeHKa [O0/ITOCPOYHbIX TMPenMyLLecTB TaKuUX

HOBbIX YCTPOWCTB [/l MpOKasbiBaHUs, 4TOGbl A06UTLCA
BbICOKOI0 NpU3HaHKS perynvpyowmmm opraHamm,
nnatefibMKaMM W HaydHbIM  coo6LLecTBOM. [poBegeHne

TAKoro [0/IFOCPOYHOI0 MCCMEf0BaHMs, KOTopoe MoTpebyeTt
3HauMTE/NIbHOro 06bema BbIGOPKY U Mepuoda MccnedoBaHus, no
MeHbLUeii  Mepe, OAHOTO  roga,  SBMSIETCS  [OBOJIbHO
[OPOrOCTOALMM M 4acTO  HefOCTVMKUMbIM 1l HEGOMbLUMX
KOMMaHuiA. Bonpoc: KakoBbl COOTBETCTBYHOLLME KOHEUHbIE
TOUKM TaKoro MccrefoBaHus: ynyuiueHve AI1C, yMeHblLeHWe

YacToTbl  TMMOTIMKEMUYECKUX  COBLITUIA WM y/yulleHve
KauyecTBa JXM3HWM? Kak OHM 6GyayT um3MepsTbes?  BadkHo
NpOAEMOHCTPUPOBATD, yTo CMosb30BaHme HOBOrO

MPeBOCXOAHOI0 YCTPOCTBA /19 MPOKa/blIBaHUA MPUBOAUT K
6onee BbIcoKol 4YactoTe CKIK c ynydlleHHoli perynsuuen
o6MeHa M Jly4ylUMM KayeCTBOM XXM3HW. Takoe wuccrefoBaHue
[O/HKHO Takke MOKasaTb, YTO BCE 3TV YCOBEpPLLEHCTBOBaHWSA
NpYBOAAT K OLLYTMMOIA 3KOHOMUW CPeACTB B KPAaTKOCPOUHOU 1
CpefHECPOYHO  MepcrneKTUBe 3a CcYeT 60siee  KOCBEHHbIX
nocnefcTBUA,  TakMX Kak  o6Llee  MpuHATWE — Tepanuu,
YMeHbLLEHWE NPENSTCTBUIA K COBM0AeHNI0 (DOPM MOBEeAeHUst 1
yNyuLLeHNe 06LLEro KayecTBa XU3HWU, C YHUETOM CYLLIECTBEHHOIO
CHWKEHWS NPenATCcTBUA 60M1e3HEHHOTO 1 3aK/1eliMEHHOIO OMbITa
MpoKa/biBaHWs. BeposaTHOCTb TOro, YTO BbllLeyKasaHHOe Korja-
NN60 NPOM3OAAET, KCOXa/IeHMIO, 6/1M3Ka K Hy o,

Byayliee yCTPOWCTB A/ NPOKasibiBaHUSA



MporHosupoBaHWe 6yayLlero YCTPOWCTB AN NpOKa/lbIBaHMs
TpebyeT MOHVMMAaHWSI PblHKA KOHTPONS [/10KO3bl B LEIOM ©
[O/MKHO  AndhepeHUMpoBaTb  pasNyHbIe  MPUMEHEHUS  [/1a
npoKasbiBaHUs 1 oT6opa nNpo6  KpoBw, a TaKkke
€00TBETCTBYIOLLME  MOTPEGHOCTM  KMeHToB.  CyluecTByeT
YeTblpe eerMeHTa pbiHKA / NPOAyKTa ANsi MPOKasbIBaHUS,
KaXXAbIA 13 KOTOPbIX TpebyeT pa3/IMUYHOro Habopa TeXHOOMWiA,
COBepLLEHETBA W MOCTABOK MPOAyKTa, W  NpeACcTaBnsieT
pasnnyHbIe 3aTpaTbl U NPENATCTBUA Ha NYTY BO3MELLIEHNS:

1. CTaHOapTHbIe YCTPOIACTBA,

2. YcTpoiicTBa Ans1 MeHee 4acToOro MCMo/b30BaHWs (HanpuMep,
ansa uenein kanméposkn HMI),

3. OteytcTBMe 60MeBbIX  YCTPOWCTB  (Hanpumep, A4S
creumanbHbIX FPYNM KMEHTOB, TaKUX Kak AeTu), 1

4. TexHonorns  nNpoKasbIBaHUA
WNHTErpMpPoBaHHbIX YCTPOICTB.

CTaHOap THbEYCTPONCTBA

CTaHfapTHble NpOKaNbIBalOLLMe YeTPOCTBA U NaHLUETbl Kak
TakoBble ynyuwmnucs ¢ 1990-x rofoB v Nosyunnu Bbirogy OT
uccnefioBaHUiA,  BefylUMX K YBE/IMYEHUIO  TEXHUYECKOM
CNOXHOCTU IMAVPYIOLUMX MNPOAYKTOB, Takux Kak SoftClix
(CothTKnmKe).  PbIHOK — CTaHAAPTHOMO  MPOKa/IbIBAOLLErO
ycTpolictBa MmMeeT o6bem $ 500 man + rogoBOW JOXOA.
BONMbLMHCTBO YCTPOWCTB /11 MPOKa/IbiBaHWSI YNaKoBbIBAKOTCS
BMecTe C eOnyTeTBYHOLMMM  [/IIOKOMETPaAMU U PeAKo
npogatoTcsi camm no cebe. [pogaxu cKapurkaTopos
06ecrneymBarOT OCHOBHOW 0X04 A5 3TOr0 pblHKA.

/ oTbopa npo6 AnAa

YTo6bl YMEHbLUMTL 3aTpaTbl, GOMLLUMHCTBO  KOHCTPYKLWIA
Kopryca caMoro ckapugmkaropa sIBMSHOTCS CTaHAapTHbIMU 1
Mo3BONSOT ~ UCMOMb30BaTb  pa3/IMuHble  YCTpoicTBa  A/1a
MpOKa/bIBaHWSI 0T pasHbIX NPOU3BOAWTENEN, 3a WUCK/IHOUEHVEM
cuctembl  Roche  Softclix  (Powe CohTKAMKC) U MHOrO-
CKapUNKATOPHO/ CUCTEMbI KaTylleK. Kak OnucaHo BblLLE,
KOMGOPT MpY NPOKa/ibIBaHUM (HanpyMep, 60Mb, 3aXKMBEHWE
paH) 3aBMEUT OT HEEeKOsbKMX K/oueBbIX (HaKTOpPOB, KOTOpble
CBsi3aHbl C Ka4yeCTBOM MPOKa/IbIBAIOLLEr0 YCTPOCTBA M caMoro
ckapumkaTopa. PesynbTaT COeMHEHNSA XOPOLLIEro
MPOKa/IbIBAOLLEr0  YCTPOMCTBA € HU3KOKAYeCTBEHHbIMM
ckapugmkaTopaMmy U HaoGopoT YMeHbLUAeT MNPerMYyLLECTBO
OTAeNbHbIX  KOMOMHaUWA  ycTpoWcTB /  ckapudmkatopa
HEKOTOPbIX ~ MPOM3BOAMTENEA UM YacTo  MPUBOAUT K
HenpeackasyembIM 1 pa3oyapoBbIBalOLLMM NEPEXMBAHUAM /15
nonb3oBatensi. JTO Npob6nema, KOTopasi PefKo 06CyXaaeTcsi
nyésM4HO W TOMbKO YCU/IMBAETCsl, Korja nosb3oBaTenun
npegnonaraloT, 4YTo WX  «3/IMTHOE»  YCTpolieTBo  and
NPOoKa/IbIBaHNA OMpPesensieT UX ONbIT NPOKa/bIBaHWSE M MarasuH
[N191 felleBbIX CKapUhKaTopoB.

Bo3HMKHOBEHME  60nM, MO  KpalHeld  Mepe,  YacTU4YHO
MOHMMAETCsl, a OCHOBHble MPUHUWMNbI WHTErpupyroTcs B
YCTPOICTBO, KOTOpPOE $IBMsiETES KOHKYPEHTOCMOCOGHbIM MO
LeHe. OTOT CerMeHT pbiHKA 3anpallvBaeT MaKCUMasIbHYHO
KOMMEHCaLMI0O WM O4YeHb HU3KYH gJonnaty (eciv  TakoBas
nmeeTcs)). Xopowleld Maen U CBSI3aHHbIX C Hell TeXHOMorui
Hef0eTaTOUHO /151 TOro, YTOobbI ClenaTh YCneLuHbIA NPOAYKT B

3TOM  CermMeHTe.  YacTo  HeKaueCTBEHHble  CTOPOHHWe
CKapU(MKaTOpbl  BbIXOAAT HAa PbIHOK U peKnaMupytoT
XapaKTepUCTVKLA  MPOU3BOAMTEILHOCTH, KOTOpble  cam

CKapU(MKaTop He MOXET 0GeeneUnThb.
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V3-3a ero pasmepa 3TOT CErMEHT pblHKa BUSET Ha 06LLYO
€KOpoeTb pasBuTusi. CebecTOMMOCTb NPOAYKUMA W NapameTphbl
NpefenbHOro  faBfieHWst  3aTpaTHOW  LeHbl  Anst Gonee
arpeecMBHOr0 3BOJIOLMOHHONO MyTU. Jlo6as HOBast TEXHO/OI S
NpoKasbiBaHus / B3ATUS NPO6 GYAeT MbITaTbCA 3axXBaTWUTb YacTb
3TOro cermeHTa (Mo KpaliHelr Mepe, B WUTOre), M MO3TOMY
[O/MKHA  OTKasaTbC  OT  [OPOroCTOSLMX M CMYTHbIX
TEXHOMOTNYECKUX PELLEHUIA.

YCTpoiicTBa 4151 MeHee 4acToro UCTo/b30BaHMA (Harpyivep,
L7 LieTeii KanmopoBKy)

C 2000 roga Ha pblHKe NpUCYTCTBYIOT cuctembl HMI, n
HEKOTOpble KomnaHuu, Takue kKak ABBOTT, Powe, DexCom
(OekcKom), Medtronie (MeatpoHuk). SMSI (CMCW) un Vista
BioSciences (Bucta BuoCaeHcec) npogo/mkalT npunaratb
CBOW YCWINA MO 3aMeHe 3HAUYNTENIbHON YaeT 06bIYHOMO PbIHKA
CKI'K HoBbIMM cucTtemamn. OpHa M3 Hafexs ¢ 1306peTeHneM

HMI-cuctem  3aKkniuanack B TOM.  4TOObl, MOMHOCTBLIO
YCTPaHUTb HeobX0AMMOCTb MNPOKa/biBaHMs. OpfHaKo, 4TOObl
rapaHTupoBaTb npuemaemyo TOYHOCTb N3MepeHns,

perynvpytoLLue opraHbl TPebyroT, UT0oObI BCe TEKYLLME CUCTEMbI
HMIC vcnonb3oBaiM HavaslbHYl0 KasMbpoBKY W perynsipHble
NOBTOPHble Ka/MOpOBKWU. [NA 3TUX KaMbpOBOK CTaH4apTHbIe
namepeHnss CKIrK apnstotca o6si3aTenbHbIMU. enonb3oBaHme
HMI™ B KayecTBe HOBOW OMLUUN MOHWUTOPUHIA CHUX@ET 4acToTy
TectpoBaHus CKIK B fAeHb, HO He MOXeT MO/IHOCTbIO
UCKIOUNTL HE06XOAMMOCTb MPOKa/ibiBaHWS nanbua. Crepyet
HafesATbCsl, 4TO [Ja/lbHeAWWMiA  nporpece B  pa3paboTke
MOCTOSAHHO BHEAPSIEMbIX WM HOBbIX BXWBSEMbIX TEXHOSOMMIA
HMI™ Gdvww.sdms.com/index.htm( npuBegeT K cuctemam HMI,
He TpebylowMM MOBTOPHOM Ka/mbpoBkW. Takast pas3paboTka,
KoTopas morna 6bl cgenatb CKIK 1 Tem cambiM MepecTaTtb
MCMONb30BaTh YCTapeBLUee MNPOKa/bIBaHWE, C HeTeprieHnem

oXujaeTca  BCeMuM  nauyeHtamm  uM [IMY. HO  04YeHb
Mas10BEpOATHO, UTO 3T0 Npom3oigeT K 2020 roay.
OTcyTcTBME  60MEBLIX  YCTPOMCTB  (Hanpuvep,  Ans

CreLyia/ibHbIX MRy KMEHTOB, TakuX KaK JeT)

BbICOKOMPOV3BOANTENbHbIE CUCTEMBI NPOKa/1bIBaHMs1
CTa/IKVBAOTCS C MeHbLUMM 6GpeMeHeM CTOMMOCTW B CErMeHTax
pbHKa [/151 feTeil, YyBCTBUTENbHBLIX K 60X B3pOC/bIX W
cTpagaromx mnrnodobueli (ckapnrkaTopoB/oCcTPOThI) SHOAEN.
34ecb  [0pOrocTosiliMe CUCTEMbl MOTYT B OMNpeaeneHHoi
CTeMeHW peann3oBaTbecs. K coXaneHuio, pasmep pbiHKa 3TWX
CEerMeHTOB He M03BO/ISIET BOCCTAHOBUTDL CYLLIECTBEHHbIE 3aTpaThl
Ha paspaboTKy W He ONpaBAblBaeT MaCCOBble MapKETUHIOBbIE U
peknamHble  KamnaHuW.  BbICOKOKa4ecTBEHHblE  CUCTEMB,
npefnaraeMble ¢ HU3KUMW 3aTpaTaMu, 06bIYHO pa3BMBAtOTCA
KaK BTOPOE U TPeTbe MOKOSIEHWE HOBbIX CUCTEM, AN KOTOPbIX
TpeGytoTcsl  [OCTaTOYHble  06beMbl  MPOM3BOACTBA  A/1A
[OOCTUXKEHNSI  KOHKYPEHTOCMOCOGHbIX LIEHOBbIX MOKasaTeseld.
3To no3op, HO [0 Tex Mop, MOKa TMepBble MOKOMEHNS
BbICOKOTEXHO/IOTUYHbIX CMCTEM He OyAyT npegiararbcs Mo
HM3KOW  LeHe, 3TOT eerMeHT, CKOpee BCEro, OCTaHeTcs
HeZ0CTaTOYHO 06CYXXMBAEMbIM.

TexHonorus npokKanbiBaHus / oT6opa npo6 ans

WHTEerpupoBaHHbIXYCT POiicTB

CpaBHWTE/NIbHO HOBOE HarpaBfieHWe, rae TpebyeTca NepenoBoe
npokasblBaHWe, MOSIBAMNOCL C  MOSIB/IEHWEM  BCTPOEHHbIX
YCTPOWCTB KOHTPONSA YPOBHA [/10OKO3bl, 06beAVHUB BCe Luaru
CKIK B 0gHOM yCTpoicTBe B 60siee-MeHee «OAHOLLIAroBYH»



npoueaypy. 3TV YCTPOMCTBA MOMELLAIOTCA Ha KOXY W
BbIMO/HAIOT NOLLUAroBOE NPOKa/ibiBaHWE NO Tpe6oBaHWo. OHU
aBTOMaTM4YeCKM OTOMPalOT U U3MEPSIOT YPOBEHb [/1HOKO3bl B
obpasue KpoBW, Mm3berasds 1060ro wara, Ha KOTOPOM
nonb3oBateNlb  o6pabaTbiBaeT  KpoBb. HeCKoNbKO — Takux
KOMM/IEKCHbIX ~ MOIHOCTLID ~ UHTErpUMPOBaHHbIX  annapaTos
HaxofATCA Ha 3aK/IHUUTENIbHOM  CTagun  paspaboTku 1
rOTOBATCA K BbIMYCKY Ha PbIHOK. [IByMS Mpumepamy SiBNSOTCA
Mendor (MeHgop) u cuctema POGO ® (MOMO®) Intuity
Medical (NHTYNTN Megukan),  www.mendor.com 1
WA Ypresspogp,/ VYV Kpome TOro, Powe [uarHoctuke
crnefoBana 3BOIOLMOHHOMY MyTW C MO3TanHoW WHTerpaumein
MY/IbTUCEHCOPHbLIX W  MHOFOCKapU(IMKATOPHBIX KapTpUIKeN,
4YTO MpUBENO K MHTerpauum GapabaHa/6apabaHa «nNpusATeNns» B
Accu - check Compact Plus (AKKY-YEK KomnakTt [ntoc),
www.accu-chek com/us.

3Tan npoKa/biBaHUA 1 0T6opa Mpo6 KpPoBW A1t MOSIHOCTbLIO
VNHTErPUPOBaHHbIX CUCTEM MOHWUTOPWHIa [/10KO3bl TpeGyeT
npefenbHoi  TEXHOMOMMYECKON  CMOXKHOCTM, MpU  KOTOPOiA
6esynpeyHblii  Bbl6op 06pasua KpOBM C  HaMBbICLUMM
KoaththmupmeHToM yenexa (> 95%) SBNsSieTcA NpUoOpUTETOM. 3TO

TpebyeT u4pe3BbIYANHOIO KOHTPOMSI (haKTUYECKON y6uHb].
MPOHVMKHOBEHUS1 M CMOHTAHHOr0 KpOBOTOKa.  KrtoueBbiM!
(hyHKLMOHa/IbHBIMI obnacTamu, B/ISIOLLMU Ha
NPOV3BOANTENBHOCTb CUCTEMBI, ABNAOTCA TOYHOe

NPOKa/bIBaHWe W MOBEPXHOCTb YCTPOWCTBA / KOXW. BbICOKas
CMOHTAHHOCTb, KOHTPO/Ib  IOCTATOUHOIO 06bemMa KpoBUM MU
GECMPenATCTBEHHbIA  MepPeHoC  KpoBW  ABNSOTCS  HamGoree
BaXHbIMM (haKTopamyi 3(EKTUBHOCTY /1S MHTErPUPOBaHHbIX
CMCTEM, KOTOpble OMPefensitoTcsl TpaeKTopueli CKapugmKaTopa
1 NO3VLIMOHMPOBAHWEM NasTbLIEB.

KomcopT npu npokanbiBaHUM (HanpumMep, 60Nb, 3aXUBMEHME
paH) MOXeT paccmaTpuBaTbCsl KaK CMeLLaloWwuii  haktop 1
anddepeHumpytoLLiee Tpe6oBaHWe K MPOM3BOAMTENILHOCTU MpY
paspaboTKe WHTErpUPOBaHHON cuCTeMbl.  [1CMXOM0MMYeCKUM
MPeuMyLLLIECTBOM ~ TaKMX CUCTEM  SIBMSETCS  (haKTUYECKoe
MCcYe3HOBEHVE CKapUMKATOPOB, TaK Kak Mo/b30BaTeNn 6osblue
He 6yayT BUAETb M 06pabaTblBaTb OTAE/bHbIE CKapUMKaTOpbI.

BbiBOAbI 1 3aK/10YeHUSA

Hn ogHa M3 MWUHMMaNbHO WMHBA3VBHbLIX WA aTpaBMaTUYHbLIX
anbTepHaTvB HMI™ Ha pblHKe WK B pa3paboTKe He MOXKET cpasy
3ameHUTb CKIK. TMoTtpe6bHocTb B CKIK w1, cnepoBaTenbHo,
NPOKa/IbIBAHUN He yCcTapeeT, faXe ecinm cuctembl HMIT, He

Tpebyrowme  KambpoBKM, paspaboTatoTcd U CTaHyT
KOMMEPYECKN  JOCTYMNHb!MW.  HenpepbIBHbIA ~ MOHUTOPUHT
YPOBHSI  [/IOKO3bl.  BEPOSITHO,  OCTAHETCs  HeGOMbLUMM

CerMeHTHbIM WIPOBbIM MPOLIECCOM U 3aXBaTUT NpuMepHo 10-
15% pbIHKa, B OCHOBHOM M3-3a MPUYMH CTOMMOCTY M YA06CTBA.

Mpoueaypa npokanbiBaHUs 6yfeT ¢ HaMu U B 0603pUMOM
Gyaywiem. OHa y>ke AOCTUI/a COBEPLUEHHOETUSI 1 GObLUe He
[O/KHA  pacCcMaTpuBaTbCsl  KaK  «MaCbIHOK»  MOHUTOPUHIa
rNtoKo3bl. poABMHYTLIA OTOOP NpPo6 KPOBU pasBUICA Kak
BaXHbIA acrneKT ANA KOHTPONA MPUHATUS CUCTEMbI U 06LLEro
COOTBETCTBYSI.

B yYacTHOCTWU, O 6yfyllemM MpPoOKaibIBaHUsl, OYEBWUAHO, HTO
6e360/1€3HEHHOE MPOKa/bIBaHWE MOXET ObiTb AOCTUrHYTO, B
MPUHLKMNE, C MOMOLLLIO C/IOXKHOMO 3/1eKTPOHHOIO YCTPOMCTBA.
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[na  [OCTWXKEHMs 3TOr0  YPOBHA  CNOXHOCTM  NOTpebyeTcs
Ja/bHelllee pasBUTME BbICOKOMHTErPYPOBaHHbLIX U MeHee
[OPOrocTosALMX MeXaHUYeCKUX CUCTEM W 6onee feLleBbIX
NPOU3BOACTBEHHbIX TexHonoruin. 3atpatel CKIK aenstoTcs
6onblMM  GpeMeHeM AN CUCTEM  34paBooOXpaHeHusl. XoTAa
HEKOTOpble MauMeHTbl MOryT ObITb FOTOBbI 3ani1aTUTb MPeMUI0
3a MpOoKasblBaloliMe YCTPOMCTBA C 3aMETHO  Y/YULLEHHbIM
KomopTOoM, Hampumep, ¢ cuctemamm HMIT, coxpaHeHue
9KOHOMUYECKOW 3(hheKTMBHOCTM TaKMX YCTPOWCTB 6blio Obl
TPYAHbIM 6e3 COOTBETCTBEHHOIO BO3MELLIEHMS.

B HacTosillee BpemMsl Ha TOPU30HTE HET  NPOPbIBHBIX
TEXHOMOMUIA, MO3BONSIIOLLMX MPOU3BOAUTL CKapUMKaTopbl Mo
pasymHoli LeHe. Mbl Npu3bIBaeM KOMMaHUM  MPOAOIXATb
CUCTEMATUYECKME WCCMEAOBaHNSA U pa3paboTku, nogyepKuBas
Heo6XOAMMOCTb MPOBEAEHNST COOTBETCTBYHOLLNX KIMHUYECKUX
nccnefoBaHuiA.

Mo HaleMy MHEHMIO, BYMSI OCHOBHBLIMU [BVKYLLMMU CU/IaMM
pasBUTMSA TEXHOMOMMI NPOKa/bIBAHMA 1 0T60pa Npo6 SBMsOTCA
cneaytoLume:

MoTpe6HOCTL B  MaKCMMa/lbHOM  KOMKOPTE  MPOKasibIBaHus
(BK/tOYaAst OTCYTCTBYME GOMM, NyULLIEe 3KUBMEHME paH) 1

2. TlosiBneHVEe NOMHOCTBIO UHTErPUPOBAHHBIX CUCTEM.

MoaBoAsA UTOT, MOXHO CKas3aTb, UYTO TO/IKOBaHME MPOKa/IbIBaHUSA
KaK «HEBA@KHOro» MpPeACTaB/seT 6oMblUoe 3HaueHVe ais
yCcTpaHeHUs 6apbepa /1S NlyyLlero Co6/IHAeHNS NPeanmucaHHbIX
PeXUMOB /leveHUs. ITO MOXET OKasblBaTb CYLLECTBEHHOE
BMUSHWE HA Perynaumio obMeHa BeLIeCTB, Yem MHOrve U3
HOBbIX U1 JOPOTUX aHTUANABETMHECKMX MPernapaTos, KoTopble B

HacTosiLLee Bpemst nonyvatot BO3MeLLIEHMe. EcTb
capKacT/Yeckasi MOroBOPKa, 4YTO AMabeT - 3TO  «/IMMKOe»
3aboneBaHve. OfHaKo Ha camMOM  fiefie  CYLUIeCTBYeT

3HauMTeNlbHAsA MOTPE6HOCTb B YMEHbLUEHUM AMCKOMAOpPTa,
CBSAI3aHHOr0 C MPOKa/bIBaHWEM, YTO, B CBOIKO OYepefb, BaXKHO /
aKTyaslbHO ANs leveHmns / pexmMa ayabeTa B Lie/IoM.

My6nvKyemble cBeaeHNS:

JlyTy XaiiHemaHH sBnsieTcd  napTHepom  Frofil  Institut fiir
Stoffwechselforschung m6X, Holic, FepmaHus. "n
MpocunbHOro MHCTUTYTa KIMHUYECKUX WCCnefoBaHUA. VIHK,,
CaH-[uero, KanudopHus. OH Takke SIBNSETCS COTPYAHUKOM
nocrefHero  WHCTUTyTa. 3K WNHCTUTYThI npoBoasAT
K/MHUYECKME UCMbITAHUA B COTPYAHWYECTBE CO  MHOMMMU
thapMaLeBTUYECKMIN  KOMNaHUAMW.  JTyTl, XaliHeMaHH He
SIBMSIETCS] aKLMOHEPOM HU OAHOM M3 KOMMaHwuiA, ¢ KOTOpbIMU
WHCTUTYTbl  BbIMOMHAT  K/IMHUYECKWe — UcMbITaHust,  JlyTy,
XaiiHeMaHH ABNSIETCA UsieHOM MHOTOUNC/IEHHBIX
KOHCYNbTaTUBHbIX COBETOB W JIEKTOPWEB, a TaKke Mosy4nn
roHopapbl 0T TaKMX KOMMaHWIA.

[Ovpk Boekep sBnseTcA npesngeHToM kKomnaHuy OOO ToTo
KoHcanTuHr, B Mano-AnbTo, KanndopHusa. ToTo KoHcanTuHr
npegocTaBnseT pas3paboTKy cTpaTerMn, aHanvs nopTdens wu
yrny6neHHble OLEHKW TeXHOMOrMin B 06/1acTM AMarHOCTUKM,
MeAMLIMHCKOro 060pyfoBaHusA 1 yrnpasneHns 6oesHamu. Ovpk
Boekep 6bU1  NPe3VEHTOM W [NaBHbIM  UCMOMHUTENbHBIM
avpekTopom  lMenvkaH TexHonomkuc, WHK.  (2001-2008),
KOMMaHuu, KoTopasi paspaboTana VMHHOBALMOHHbIe
CKapumkaTopbl 1 n3MepuTenbHble npubopbl MK, Aupk Boekep



OKa3bIBaeT MOMOLLUb HECKO/IbKMM  (mpMam ¢
CBSI3aHHY0 C PWUCKOM B aHa/iu3e CTpaTerui
TEXHO/IOIMIA.

KannTtasiom,
N  OuEHKe

BnarogapHocTy:

CnncoK UCMo/b30BaHHbIX UCTOYHUKOB:

1. He 6oiTecb anabeTa. Http: ! www.dontfeardiabetes.com! 2010

06! Onetouch- delica-mv-first-product-review . B gocTyne ¢ \'.\4.
noHs 2010 roga.
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Abstract

Background:

Self-monitoring of blood glucose empowers diabetes patients to effectively control their blood glucose (BG)
levels. A potential barrier to frequent BG controls is lancing pain, intrinsically linked to pricking the finger
several times a day. In this study, we compared different state-of-the-art lancing devices from leading
manufacturers regarding lancing pain, and we intended to identify lancing devices that are less painful.

Methods:

First, 165 subjects compared 6 different BG monitoring systems—consisting of a lancing device and a BG
meter—at home for 36 days and at feast 3 BG tests per day. Second, the subjects directly compared 6 different
lancing devices—independent from a BG meter—in a laboratory setting. The test results were collected in
questionnaires, and lancing pain was rated on a numerical rating scale.

Results:

One hundred fifty-seven subjects were included in the analysis. Accu-Chek BG monitoring systems were
significantly (p s .006) preferred to competitor BG monitoring systems and were rated by >50% of the subjects
as "less painful" than competitor BG monitoring systems. Accu-Chek lancing devices were significantly
(p < .001) preferred to competitor lancing devices and were rated by >60% of the subjects as "less painful”
than competitor lancing devices.

Conclusions:

We found significant differences in lancing pain between lancing devices. Diabetes patients clearly preferred
lancing devices that cause less lancing pain. In order to improve patient compliance with respect to an adequate
glycemic control, the medical staff should preferentially prescribe lancing devices that cause less lancing pain.
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Comparison of Lancing Devices for Self-Monitoring of Blood Glucose Regarding Lancing Pain

Introduction

L-/everal studies have demonstrated the importance
of tight blood glucose (BG) control for diabetes patients,
e.g., the Diabetes Control and Complications Trial’
and the United Kingdom Prospective Diabetes Study.®
Self-monitoring of blood glucose (SMBG) enables diabetes
patients to effectively control their BG levels. The clinical
benefits of SMBG in type 1 diabetes patients are widely
accepted.” In type 2 diabetes patients, clinical, epidemio-
logical, and economical evidence supporting SMBG is
accumulating steadily.N'®

Diabetes patients and health professionals can choose
from a wide range of dedicated medical devices for SMBG.
The first concrete step in SMBG is the collection of a few
microliters of capillary blood. For diabetes patients, this
means pricking the finger—or an alternative site—with
a lancing device. Current BG meters require only very
small amounts of blood, and the extraction of blood from
the skin capillary bed is generally accepted by diabetes
patients. However, the lancing pain associated with
lancing into the skin is one of the obstacles to ensure
good patient compliance. Burge showed that lancing pain
and finger soreness are leading reasons for self-reported
patient noncompliance with physician recommendations
for SMBG.”

In our observational field study, we evaluated differences
in lancing pain associated with using Accu-Chek BG
monitoring systems and lancing devices compared to
three competitor brands. The choice of competitor brands
was based on market shares. Our aim was (1) to detect
differences in lancing pain between lancing devices and
(@ to identify lancing devices that are less painful for
diabetes patients.

Methods

The study protocol was approved by the Concentrics
Institutional Review Board (Indianapolis, IN). All the
study subjects gave written informed consent. The study
was performed in the areas of Louisville, KY, and
Indianapolis, IN, in 2007. In experiment 1, the subjects
compared different BG monitoring systems—consisting
of a lancing device and a BG meter—in their activities
of daily life over 36 days. In experiment 2, the subjects
directly compared different lancing devices at a
testing laboratory. The results of the comparisons were
documented in questionnaires.
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Materials

In this comparative study, BG monitoring systems
and lancing devices from Roche and three competitors
(Table 1) were evaluated.

1 Blood glucose monitoring systems (consisting of
BG monitor and lancing device): Accu-Chek Aviva
and Accu-Chek Multiclix (Roche, Indianapolis, IN);
Accu-Chek Compact Plus and Accu-Chek Spftclix Plus
(Roche); OneTouch Ultra2 and OneTouch UltraSoft
(LifeScan, Milpitas, CA); FreeStyle Freedom and
TheraSense FreeStyle (Abbott, Abbott Park, IL); and
Ascensia Contour and Ascensia Microlet/VVaculance
(Bayer, Tarrytown, NY).

2. Lancing devices: Accu-Chek Softclix  (Roche),
Accu-Chek Softclix Plus (Roche), Accu-Chek Multiclix
(Roche), OneTouch UltraSoft (LifeScan), TheraSense
FreeStyle (Abbott), Ascensia Microlet/\VVaculance (Bayer).

Study Subjects

We recruited 165 study subjects in the areas of Louisville,
KY, and Indianapolis, IN. The same subject pool was
used for experiments 1 and 2. The target sample size
for both experiments was 150 subjects; 165 subjects were
recruited to account for attrition. In experiment 1, the
subject pool was divided into three groups of 55 subjects
each. In experiment 2, the subjects were regrouped into
two groups of 82 subjects each. Inclusion criteria were
(D diabetes mellitus type 1 or 2, (2) experience with BG
testing ~lyear, (3)average BG testing frequency 23 times
a day, and (49 BG meter normally used (supporting
alternate site testing): Accu-Chek Active (Roche),
Accu-Chek Aviva (Roche), Accu-Chek Compact (Roche),
Advance (Hypoguard), Ascensia Breeze (Bayer), Ascensia
Contour (Bayer), Ascensia Dex 2 (Bayer), Ascensia Elite
(Bayer), BD Latitude (Becton Dickinson), BD Logic
(Becton Dickinson), FreeStyle (Abbott), FreeStyle Flash
(Abbott), FreeStyle Freedom (Abbott), Liberty iTest
(WaveSense), OneTouch FastTake (Lifescan), OneTouch
Ultra (Lifescan), OneTouch UltraSmart (Lifescan),
Precision Easy (Abbott), Precision Xtra (Abbott),
Sidekick (Home Diagnostics), Sof-Tact Softsense (Abbott),
or TrueTrack Smart (Home Diagnostics). Exclusion criteria
were (1) illiteracy, (2) significant visual impairment,
(3) participation in a study in the past 30 days, and
(4 employment at a market research firm or close
relation to somebody employed at a market research
firm.
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Table 1.

Kocher

Comparison of Blood Glucose Monitoring Systems and Lancing Devices

Accu-Chek

BG monitoring systems Agcu-Chek Aviva

Accu-Chek Softclix
Lancing devices
Accu-Chek Multiclix

Accu-Chek Compact Plus

Accu-Chek Softclix Plus

Competitors

OneTouch Ultra2
Freestyle Freedom
Ascensia Contour

Versus

OneTouch UltraSoft
TheraSense FreeStyle
Ascensia Microlet / Vaculance”™

versus

®Accu-Chek Softclix was compared to Ascensia Vaculance, and Accu-Chek Softclix Plus and Accu-Chek Multiclix were compared to

Ascensia Microlet.

Study Design

The study was divided in two experiments. In experiment 1,
the BG monitoring systems, Accu-Chek Aviva and Accu-
Chek Compact Plus, and the lancing device, Accu-Chek
Softclix, were tested against three competitors: OneTouch
Ultra2, Freestyle Freedom, and Ascensia Contour.
In experiment 2, the lancing devices, Accu-Chek Softclix
Plus and Accu-Chek Multiclix, were tested against three
competitors: OneTouch UltraSoft, TheraSense FreeStyle,
and Ascensia Microlet/VVaculance. The purpose of
dividing the study in two experiments was to avoid the
confounding effect of a "BG monitoring system™ and a
"lancing device" in subject responses. Both BG monitoring
system and lancing device effects for Accu-Chek Aviva/
Multiclix and Accu-Chek Compact Plus/Softclix Plus were
of interest. However, it is unlikely subjects can separate
the impact of the BG monitoring system from the
lancing device on perceived lancing pain when varying
both simultaneously. Hence, for Accu-Chek Aviva/
Multiclix and Accu-Chek Compact Plus/Softclix Plus,
the BG monitoring system was tested in experiment 1
while the associated lancing device was tested in
experiment 2, where the BG monitor was held constant and
only the lancing device was varied. Perceived lancing
pain was evaluated by questionnaires in which subjects
made (1) comparative evaluations between the different
BG monitoring systems/lancing devices, and (2) rated
the different BG monitoring systems/lancing devices
independently.

Procedure

The study started with an orientation meeting between
the experimenter and subjects in groups of approximately
six subjects each. During this meeting, the study protocol
was explained, the subject demographic data were collected,
consent forms were signed, and operation of the BG
monitoring systems/lancing devices was demonstrated.
Subjects received the testing protocol packet including
all data collection instruments in an easy-to-follow
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format and all necessary devices and accessories to
perform the testing. After the first 4 to 5 days of testing,
a facilitator phoned each subject to confirm protocol
compliance and answer possible questions.

In experiment 1, subjects were assigned to one of three
groups: (1) Accu-Chek Aviva and three competitors,
(@ Accu-Chek Compact Plus and three competitors, or
(3) Accu-Chek Softclix and three competitors. At home,
subjects performed BG testing r3times per day for
a period of 36 days. The BG testing period of 36 days
was divided into three 12-day blocks, corresponding to
three lancing sites: finger, palm, and forearm. Using each
device for 3 consecutive days, subjects used each of
the 4 devices for 23times per day, such that, over the
12-day block, all devices are used on each lancing
site. Subjects tested according to a predetermined
randomization scheme for both lancing devices and
lancing sites. Subjects used a new lancet for every
lancing event and individually adjusted the lancing
depth to allow for a valid BG test. At the end of each
12-day block, subjects completed a questionnaire rating
the devices against one another with regard to lancing
pain on the specified lancing site.

In experiment 2, subjects were assigned to one of two
groups: () Accu-Chek Softclix Plus and three competitors
or (2) Accu-Chek Multiclix and three competitors.
Subjects from the Accu-Chek Compact Plus group
from experiment 1 were assigned to the Accu-Chek
Softclix Plus group, and subjects from the Accu-Chek
Aviva group from experiment 1 were assigned to the
Accu-Chek Multiclix group. Subjects from the Accu-Chek
Softclix group from experiment 1 were evenly divided
and assigned to join either the Accu-Chek Softclix Plus
group or Accu-Chek Multiclix group. This resulted in a
target of 75 observations per each combined group in
experiment 2. In each group, all subjects were asked
to perform a finger stick with the Accu-Chek lancing

www.iournalofdst.ora
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device and each of the three competitor devices in
randomized order. Subjects used a new lancet for every
lancing event and individually adjusted the lancing
depth to allow for a valid BG test. They completed
questionnaires to assess lancing pain with each device
and performed a paired comparison between devices.
Half of the subjects in each group then performed a
palm stick and the other half performed an arm stick.
Measures of lancing pain were assessed for these lancing
sites as well.

Questionnaires

1. Entry Questionnaire: Sociodemographic characteristics—
age, gender, job, job experience, ethnic group,
education level, SMBG frequency, SMBG experience,
insulin therapy, BG monitoring system, lancing device,
lancing site, impaired vision, color blindness.

2. Twelve-Day Questionnaires: The subjects (i) rated
every possible combination of the four lancing
devices (A versus B) they had used for 3 days each
on a numerical rating scale (NRS) ranging from -3
(lancing device A is less painful than device B), over 0
(no difference between lancing device A and lancing
device B), to +3 (lancing device A is more painful than
lancing device B) and (ii) answered the following
question for each of the four lancing devices: "Do you
believe that testing was virtually pain-free with this
device: yes/no."

3. Exit Questionnaire: The subjects (i) rated every
possible combination of the four lancing devices
(A versus B) they had used on a NRS ranging from -3
(lancing device A is less painful than device B), over O
(no difference between lancing device A and lancing
device B), to +3 (lancing device A is more painful than
lancing device B) and (ii) answered the following
question for each of the four lancing devices:
"Do you believe that testing was virtually pain-free
with this device: yes/no."

Statistics

Statistical analysis was performed using the software
SPSS 140 (SPSS, Chicago, IL). Comparison of groups
of categorical variables was performed by chi-squares
statistics, comparison of binary variables with Fisher's
exact test, and comparison of quantitative variables
with f-test. All tests were performed two-sided at a test
level of <0.05. Continuous variables were resumed as
means * standard deviation. Categorical variables were
described as counts (n) or relative frequency (%9. In
order to identify possible factors influencing the lancing
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device preferences of the study subjects, we analyzed
their sociodemographic characteristics with analysis of
variances. The results of the pain rating on the 12-day
questionnaires and the exit questionnaire (NRS ranging
from -3to+3) were grouped as follows: pain ratings from
-3to -1 = "less painful,” pain rating 0 = "equally painful,”
and pain ratings from +1to +3 = "more painful." The
data collected in "daily questionnaires” were incomplete and
did not allow for a thorough statistical analysis.

Results

Sociodemographic Characteristics of the Study
Subjects

From the 165 subjects enrolled in the study, 157 subjects
were considered in the analysis. The data sets of eight
subjects were not complete and therefore were not
included in the analysis. Of all the subjects, 59.2% were
female, 76.4% were older than 45 years, and the mean
age of the study population was 53 + 13 years. The study
subjects were frequent SMBG users, although not all the
subjects had an average BG testing frequency r3 times
a day as initially planned: 47.1% performed SMBG on
average more than 3 times a day, 56.1% performed SMBG
more than 20 times per week in the week just before the
study. Among the subjects, 66.9% had more than 5 years
of experience with SMBG, and 529% had an insulin
therapy. The BG monitoring systems, lancing devices,
and lancing sites normally used by the subjects are given
in Table 2. Out of all subjects, 96.8% normally used the
finger as a lancing site.

Preference Scores and Comparison of Blood Glucose
Monitoring Systems

On a NRS ranging from -3 to +3, the BG monitoring
systems Accu-Chek Aviva and Accu-Chek Compact
Plus were significantly preferred to OneTouch Ultra2,
Freestyle Freedom, and Ascensia Contour (Table 3). The
preference scores from -3 to +3 are grouped into three
categories: "more painful,” "equally painful,” and "less
painful™ (Figure 1).

Preference Scores and Comparison of Lancing
Devices

On a NRS ranging from -3 to +3, the lancing devices
Accu-Chek Softclix, Accu-Chek Softclix Plus and Accu-
Chek Multiclix were significantly preferred to OneTouch
UltraSoft, TheraSense FreeStyle, and Ascensia Microlet
/Vaculance (Table 4). The preference scores from -3 to
+3 are grouped into three categories: "more painful,”
"equally painful,” and "less painful” (Figure 2).
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Pain Rating of Blood Glucose Monitoring Systems
and Lancing Devices

The percentage of subjects that experienced testing with
the Accu-Qiek BG monitoring systems or lancing systems

Table 2.
Sociodemographic Characteristics of the Study
Subjects

Characteristics Study subjects®

n =157

Gender

femaie 93 (59.2%)

maie 64 (40.8%)
Age (years)

s45 37 (23.6%)

>45 120 (76.4%)
Job type

manuai worker
office worker

37 (25.9%)
66 (46.2%)

other 40 (28.0%)
Job experience (years)

si5 48 (38.1%)

>15 78 (61.9%)

Ethnic group
African American
Caucasian
Asian, Native, other

37 (23.6%)
108 (68.8%)
12 (7.6%)

Education ievei
high school or less
college, university

117 (74.5%)
40 (25.5%)

SMBG frequency (times/last week)

s20 69 (43.9%)

>20 88 (56.1%)
Average SMBG frequency (times/day)

s3 83 (52.9%)

>3 74 (47.1%)
SMBG experience (years)

s5 52 (33.1%)

>5 105 (66.9%)

BG monitoring system normally used
Accu-Chek (Roche)
Ascensia  (Bayer)
Freestyle (Abbott)
OneTouch (LifeScan)
other

23 (18.0%)
11 (8.6%)
21 (16.4%)
51 (39.8%)
22 (17.2%)

Lancing device normally used
Accu-Chek (Roche)
Ascensia  (Bayer)
Freestyle (Abbott) 16 (17.4%)
OneTouch (LifeScan) 35 (38.0%)
other 16 (17.4%)

17 (18.5%)
8 (8.7%)

Lancing site normally used
finger
arm or leg

151 (96.8%)
5 (3.2%)

83 (52.9%)
120 (76.9%)

Insulin therapy
Corrective eye glasses or contact lenses

®Data are valid N (¥). Data are from the entry questionnaires.
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as "virtually pain-free" was bigger than the competitor
devices (Figure 3). Overall, the lancing devices were
more often rated as "virtually pain-free" than the BG
monitoring systems. This effect might be due to the study
design; BG monitoring systems were rated retrospectively
upon completion of a 12-day block, and lancing devices
were rated immediately after the lancing event.

Discussion

Our study describes the perceived lancing pain
differences between lancing devices and thus makes a
relative statement on individual lancing pain. In everyday
life, diabetes patients do not use lancing devices on
their own, but in combination with a BG monitor.
Therefore, we tested not orJy lancing devices, but also
BG monitoring systems consisting of a BG meter and a
lancing device. The analysis of variances did not reveal
statistically significant influences of sociodemographic
characteristics on the lancing device preferences of the
study subjects.

Accu-Chek Aviva

m more painful

'

OneTouch Ultri2

B equally painful O leee painful

ac OO S@(Hoo

Freestyle Freedom Aseensla Contour

Accu-Chek Compact Plus

B more painful B equally painful O less painful

10k

OneTouch Ultra2

>ung-s M

Freestyle Freedom Aseensla Contour

Figure 1. Pairwise comparison of Accu-Chek BG monitoring systems
versus competitors with respect to lancing pain (data are from the
12-day questionnaires). E.g., Accu-Chek Aviva was rated by 23.1% of
the subjects as "more painful,” by 21.2% as "equally painful,” and by
55.8% as "less painful” than OneTouch Ultra2.
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Table 3.
Preference Scores of Blood Glucose Monitoring Systems
OneTouch Ultra2 Freestyle Freedom Ascensia Contour |
Score® p value* Score® p value* Score® p value*
. 0.67 +1.18 <.001 0.45 *1.12 .006 0.74 +1.06 <.001
Accu-Chek Aviva n =52 n =52 n=52
0.62 +£1.20 <.001 0.49 +1.25 .006 0.64 +1.10 <.001
Accu-Chek Compact Plus n =53 n=53 n=53

®The subjects rated pairs of BG monitoring systems (Accu-Chek versus competitor) on a NRS ranging from -3 (Accu-Chek less painful
than competitor), over 0 (no difference between Accu-Chek and competitor), to +3 (Accu-Chek more painful than competitor). Data are
means *standard deviation. Data are from the 12-day questionnaires.

\Difference from 0.

Table 4.
Preference Scores of Lancing Devices
OreTouch UltraSoft

Score® p value*

Accu-Chek Softclix 0.60 +1.17 <001
n =52

Accu-Chek Softclix Plus 0.78 +1.06 <001
n=78

- 0.88 +1.27 <.001
Accu-Chek Multiclix =78

TheraSense Freestyle Ascensia Microlet / Vaculance®

Score® p value* Score® p value*
0.52 £1.27 .005 0.70 £141 <.001
n =52 n =52
1.00 +1.12 <.001 0.97 +114 <.001
n=78 n=78
0.59 +1.26 <.001 1.03 +1.16 <.001
n=78 n=78

®The subjects rated pairs of lancing devices (Accu-Chek versus competitor) on a NRS ranging from -3 (Accu-Chek less painful than
competitor), over 0 (no difference between Accu-Chek and competitor), to +3 (Accu-Chek more painful than competitor). Data are
means *standard deviation. Data are from the 12-day and exit questionnaires.

* Difference from 0.

Accu-Chek Softclix was compared to Ascensia Vaculance, and Accu-Chek Softclix Plus and Accu-Chek Multiclix were compared to

Ascensia Microlet.

First, we found that there are significant differences in
lancing pain between different state-of-the-art lancing
devices from leading manufacturers. What are the factors
influencing lancing pain with respect to the lancing device?

1 Lancet penetration depth; Lancing pain is closely
related to lancet penetration depth. Smaller lancet
penetration depth causes less injury to the tissue and
therefore less lancing pain.“" Most lancing devices
have an adjustable lancet penetration depth to adapt
to individual differences in epidermis thickness.

2. Lancet speed: The mechanical pain receptors of the
tissue are activated by tissue movement. Higher lancet
speed minimizes tissue movement and therefore
minimizes lancing pain.

3. Lancet shape: Lancets or 'lanceolates” are manufactured
by grinding facets into the tip of a metal rod, forming
a pointed tip and three surfaces with two cutting
edges (Figure 4). A very sharp front end of the lancet
facilitates tissue penetration.

J Diabetes Sci Technol Vol 3, Issue 5, September 2009
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4. Lancet surface: A smooth lancet surface avoids friction
of the tissue, further reducing lancing pain.

5. Lancet movement: In order to avoid painful vibrations
or jolts of the lancet in the tissue, state-of-the-art lancing
devices use a combination of rail-guided and cam-driven
lancets, enabling a smooth lancet movement.

6. Skin fixation: The interface of the lancing device and
the patient skin determines the quality of skin fixation
during lancing. Better skin fixation means less lancing
pain.

Second, we found that the Accu-Chek devices were
significantly more often rated by the study subjects as
"virtually pain-free" than the competitor devices. In 1995
Fruhstorfer and Lange showed that Accu-Chek Softclix
lancing devices are significantly less painful than
comparable lancing devices at a lancing depth necessary
to obtain at least 20 pi of blood. More than ten years
later, when BG meters require distinctly less blood for a
test, we again find that Softclix lancing devices are less
painful than state-of-the-art competitors.
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Comparison of Lancing Devices for Self-Monitoring of Blood Glucose Regarding Lancing Pain Kocher
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Figure 2. Pairwise comparison of Accu-Chek lancing devices versus
competitors with respect to lancing pain (data are from the 12-day and
exit questionnaires). E.g., Accu-Chek Softclix was rated by 13.5% of
the subjects as "more painful," by 25.0% as "equally painful,” and by
61.5% as "less painful" than OneTouch UltraSoft.

The importance of tight glycemic control for avoiding

complications of diabetes have been shown in several

studies (the Diabetes Control and Complications Trial'

and the United Kingdom Prospective Diabetes Study®).

From a diabetes patient perspective, the hurdles for

routinely performing SMBG have to be as little as

possible, one hurdle being lancing pain. In other words,

reducing lancing pain has the potential to improve

patient compliance with respect to an adequate glycemic

control and will definitely improve the quality of life

of diabetes patients. In order to lower the psychological

barrier for SMBG as much as possible, the medical staff

should prescribe "virtually pain-free" lancing devices to  Figure 4 Typical lancet shape with pointed tip, three surfaces, and
their diabetes patients. two cutting edges.
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MepeBo/, C aHITIIACKOrO s13blKa Ha PYCCKIA A3bIK

Rabetes Science and Technology
ABb nyck 5, OEHTHprZOOQ
amnanus ©Diabetes Technology Society

CpaBHeHMe NPOKa/blBalLWMX YCTPOWCTB A/18 CAMOKOHTPONS FI0OKO3bl KPOBU C YYeTOM 601K
0T NpoKanbiBaHUSA

Cepx Koxep, fokTop dunocopumn’, Ix. K. TwmraHb TwmaHsaHra, Maructp 3gpaBooxpaHeHna”, n Pudapg Kyoek,
JokTop cmnnocodpun”™

KpaTKoe M3/10XeHVe CofepKaHusl

CyTb npobriems:

CaMOKOHTPO/Ib T/10KO3bl KPOBW M03BOMSET MalMEHTaM C caxapHbIM AMabeToM 3((eKTUBHO KOHTPONMPOBATL YPOBeHb I/oKo3bl B KposU (IK).
MoTeHUWa/IbHbIM 6apbePOM MOCTOSIHHOIO KOHTPO/IA MK ABNsieTcs 60/1b OT MPOKa/bIBaHKS, KOTopasi CBsisaHa C NMPOKO/IOM MasibLia HECKO/bKO pas B
[eHb. B HaCTOsILEM MCCNEeAOBAaHWM Mbl CPABHUN Pa3/MuHble COBPEMEHHble MPOKasbIBAKOLLE YCTPONCTBA OT BedyluyxX MnpoussoavTeneid no
nokasarensiM 60711 NPY NPOKa/bIBaHWM, 1 XOTUM OMNPeaeNITb YCTPOICTBO, BbI3bIBaOLLEE HAMMEHbLLIEE KO/IMYECTBO GOSN

MeTogp!:

1 165 ucnbITyeMbIX MPOBOAUIM CPaBHEHMWE 5 Pa3fIMUHbIX CUCTEM MOHUTOpPUHIa MK - COCTOSILLMX M3 NPOKa/bIBAOLLErO YCTPOCTBA U M3MepUTENst
K- BAOMaLUHUX YCMOBUAX BTeueHue 36 AHEN, Npu 3ToM BbINosnHss 3 TecTa Ha K B fieHb.

2. VicnbITyeMble HEMOCPeACTBEHHO CPaBHMBAIN 6 Pa3/IMUHbIX MPOKa/bIBAKLLMX YCTPOMCTB - He3aBUCUMO OT M3MepeHust K - B nabopaTopHbIX
yCnoBusX. PesynbTaTbl UCMbITaHWA BbU cObpaHbl B BOMPOCHMKAX, a 60/1b Npy NpoKasibiBaHUM bblna oueHeHa Mo LUMPOBOI PEATUHIOBON LUKase.

PesynbTaTh!:

Cyb6bekTamMn umccnefoBaHuss 6biin 157 4yenosek. Cuctembl MoHuTOpuHra Accu-Chek BG 6binm 3HaumTenbHo (p < ,006) nmpeanoyTuTe/lbHEe
KOHKYPVPYHOLLMX cUCTeEM MoHUTOpUHra MK v 6bun oueHeHbl >50% cy6beKTaMu Kak «MeHee 60/1e3HEeHHbIe», YeM CUCTEMbl MOHUTOPUHra MK
KOHKYPEHTOB. YCTpoiicTBa /151 NpokasbiBaHust Accu-Chek 6bun 3HaumTenbHO (p < ,001) NpeanouTUTeNbHEE KOHKYPUPYOLLMX MPOKa/bIBAOLLMX
YCTPOWCTB 1 6bUIM OLeHeHbI >60% cyObeKTaMy Kak «MeHee 60/1e3HeHHbIe», YeM MPOKa/ibiBatoLLyie YCTPONCTBA KOHKYPEHTOB.

BbBOgbL:

Bbim BbISBMEHbI 3HAYMTENbHbIE OTANYMS 60N npn npokasblBaHUX MeXAy pPas3/IMyHbIMMU NPOoKaslbiBaOLLIMA yCTpOI7ICTBaMI/I. MaupeHTbl C
caxapHbIM AMabeToM O0TAaBa/iM MpeanoyTeHVe MPOKasbIBAKOLWMM YCTPOMCTBaM, KOTOPOE Bbi3biBa/IM MeHblUe 601 Mpy MpoKasibiBaHUW. 151
yAyyLIeHNs coBNoAeHNe MauMeHTOM Haf/1eXallero rfMKeMMYecKoro KOHTPO/S, MeAVMLIMHCKWIA MepcoHan, Mpu npeanvcaHvun, A0/MKeH 0TAaBaTb
npeanoyTeHne NpokKa/ibiBatoLLmM yCTpOI7ICTBaM, KOTOpbIE BbI3bIBalOT MEHbLLYHO 60/1b npn NpoKa/ibIBaHNA.

N'KypHan Diabetes Sci Technot 2009: 3 (5): 1136-1143

CBeJeHNs 0 NPUHAANEXHOCTN aBTopa: ' VIHCTUTYT MeAnUMHCKOW MHDOPMATUKN 1 6uocTaTucTukm, basens, LU Beliuapus; n A Ky6ek u napTHepsl. MopT MaTtunbga, MeHcunbBaHus
AG66pesuatypsl: (FK) rnwokosa kposu, (NRS) uudposas peiiTuHrosas wkana, (SMBG) caMOKOHTPONb [NHOKO3bl KPOBU

KntoueBble cnoBa: npokanbiBaloliee ycTpoiicTBO, 60/1b Npu NpoKanbiBaHWM, oLeHka 6011, CaMOKOHTPO/b F/I0KO3bl KPOBN

OTBeTCTBEHHbI aBTOp: [A-p Cepx Koxep, JokTop dunocotpuun. VHCTUTYT MeAULUHCKON MH(popMaTUKM U 6uocTaTucTukmu, KnapawTpacce 12, CH-4058, basens, LUBeiiyapus; Agpec
3NeKTPOHHOW nouTkl kocher@ Imib.ch

[Wramn: «Pow [lnabete Kea 'M6X» (Roche Diabetes Care GmbH) [noanuce]
CaHpxotep LWTpacce 116, 68305 MaHHxaim Buprut Fé6ens (Birgit Gobel)
(Sandhofer Strasse 116, 68305 Mannheim)] FnaBa nogpaspeneHuns gnabeta 3a npegenamu CLUA

«Pow [lna6ete Kea MM6X» (Roche Diabetes Care GmbH)
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—— [lpokanbisatoLmx yCTpOI‘/‘ICTB Aona CaMOKOHTPONA IHOKO3bl KPOBU C yHETOM 6011 oT npokKanbiBaHNA

jM e

CKO/bKO MCCMefioBaHWIA NPOAEMOHCTPUPOBAIA BXKHOCTb YKECTKOr0o
/KOHTpONA NokasaTens roKo3bl KpoK (FK) y naumeHTOB ¢ caxapHbIM
[OnabeTom, Hampumep, B pamkax lccnegoBaHuss no 6opbbe C
caxapHbIM AMA6eTOM W OCNOXHEHMSAMW' U [MepcrneKTUBHOIO
nccnefoBaHUA caxapHoro avabeta B CoefuHeHHOM KoponeBcse.
CaMOKOHTPO/b  I/t0K0o3bl KpoBM (SMBG) no3BONseT MauveHTam ¢
AnabeToM 3hheKTUBHO KOHTPO/MpoBaTb YpoBHM K. KninHMYeckuia
pesynbTaT SMBG y naumeHToB ¢ | TMnom agvateta SIBSETCS LUMPOKO
Mpu3HaHbIM®. Y MauMeHToB ¢ AuabeToM 2 Tuna, KIMHUYECKWe,
3MMAEMUONOTNYECKE U 3KOHOMMWYECKME [aHHble, Ha KOTOpble
onvpaeTcst SMBG, Hakan/MBasucb Ha NOCTOSIHHOM OCHOBE

MauyeHTbl ¢ fMabeToM U MeAULMHCKME PabOTHUMKW MOryT BblGUpaTb
M3 LUMPOKOrO  CMeKTpa  CreuuanusvpoBaHHbIX  MeLULMHCKNX
ycTpoiicTB agnsa SMBG. [MepBbiM warom B SMBG sBnsieTcss cbop
HECKO/IbKMX MWKPOIMTPOB KanwiispHO Kposu. [nA nauueHToB C
caxapHbiM AuMabeToM 3TO O3HavaeT MNpOKa/blBaHWE Masbla Win
[pyroro Mecta ¢ NMOMOLLbIO NMPOKa/bIBAIOLLEr0 YCTPOMCTBa. TeKyLume
naveputenn K TpebytoT Heb6OMbLLIOE KOAMYECTBO Kposw. [ns
nauneHToB C AMabeToM O0ObIYHO MPUMEHSETCH B3ATME KPOBU U3
AMUYNUANAPHOTO €os Kok, OfHako 60Mb  Npy  NpoKasbiBaHuK,
CBA3aHHAsA C TMPOHWKHOBEHWEM B KOXY, SBMSETCA OfHUM U3
NPensaTcTBUiA Ana cobofeHns nauveHTom ycnosuii SMBG. Bepmx
NPOAEMOHCTPUPOB&a, YTO 60/1b NMPY MPOKa/IbIBAHWN W1 60/1€3HEHHbIE
OWylleHNs1 B MafblLax SABASKOTCA  OCHOBHbIMW  MPUYMHAMU
Hecob/l0feHNsT MauMeHTOM B COOTBETCTBMM C  peKOMeHAauvsMu
Bpaya yc/oBuii camoKoHTponst SMBG'®.

B HallleM 0630pHOM MOMIEBOM WCC/EA0BAHMUN Mbl OLEHUIN PasHULY B
6011 NpY NpoKasnbIBaHUW, MPU WUCMO/Ib30BaHUN CUCTEM MOHWUTOPMHIa
'K Accu-Chek 1 nNpoKa/ibiBatoLLyIX YCTPOCTB TPeX KOHKYPUPYHOLLMX
6peHAoB. Bbl6op 6peHaoB KOHKYPUPYHOLLMX YCTPOIACTB
OCHOBbIBAeTCA Ha Ao/ie pbiHKa. OCHOBHOWM Hallel uenbto 6bino (1)
BbISBUTb  pa3MumMsi B 60 MPU  NPOK/IbIBAHUM  MeXay
NPOKa/TbIBAOLLYIMN ycTpolieTBamu n 2) onpegennTb
MpoKa/ibiBaloLLMe  YCTPOCTBA,  KOTOpPble  OKasblBAlOT  MeHee
60M1e3HeHHOe BO3feliCTBME Ha NALMEHTOB C AMA6GETOM.

MeToab!

MpoTokon  wuccnefoBaHMs  6bU1  0A06peH Komuccueid  no
6romeguuunHckoii atuke (MHagmaHanonue, wraTt WMHgmaHa). Bce
Cy6beKTbI MCCnesoBaHNa ganv NUCbMEHHO UH(OPMAaTMBHOe coracue
Ha yyacTue B UCCnefoBaHuW. ViccnegosaHve NPoOBOAUIIOCH B palioHax
Nyncsunn, KeHTykkn u NHguaHanonve, wrat MHavaHa, B 2007 roay.
B akcnepuvMeHTe 1, MCMbITyeMble CPaBHUBAIN Pas/iNyHbIe CUCTEMbI
MOHUTOpPUHra MK - cocToslLMe M3 NPOKasbIBAOLLEr0 YCTPONCTBA U
n3veputens MK - Ha MoBcefHEBHOM OcHOBe B TeyeHue 36 fAHeld. B
9KCMepUMeHTe 2, WUCMbITyeMble  HEMNOCPeACTBEHHO  CpaBHUBAIN
pasniMuHble  MNpPoKa/biBatoLLMe  YCTPOMCTBA B UCMbITaTENbHOM
nabopartopun. PesynbTaTbl CpaBHEHUIA OblIM BHECEHbI B BOMPOCHUKM.

MaTepransl

B JaHHOM CpaBHWTENIBHOM UCCNefoBaHUM Oblna NpoBefeHa OLeHKa
cucTeMbl  MoHWUTOpMHra K M MpoKa/biBatoWMX YCTPOCTB  OT
KoMnaHum Roche 1 Tpex KoHKypeHToB (Tabnuua ).
1 CucTeMa MOHUTOPMHra [/10K03bl KpOBY (COCTOsILLME U3
ycTpoiicTBa A1 MoHUTOpWHra K ¥ MNpoKa/biBatoLLEero
ycTpoiicta): Accu-Chek Aviva un Accu-Chek Multiclix
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Koxep

(KomnaHust Roche, MHgnaHanonue, wrat MHanaHa); Accu-
Chek Compact Plus n Accu-Chek Softclix Plus (KomnaHust
Roche); OneTouch Ultra2 wn OneTouch UltraSoft
(Komnanusa LifeScan, Mwnnutac, wrar KanudopHus);
Freestyle Freedom wn TheraSense FreeStyle (KomnaHus
Abbott, A660TT [Mapk, wrat WnnuHoiAc); n Ascensia
Contour mn Ascensia Microlet / Vaculance (KomnaHus
Bayer, TappuTayH Hbto-opk).

2. [MpokanbiBatowee  YCTPOWCTBO: Accu-Chek  Softclix
(KomnaHusi Roche), Accu-Chek Softclix Plus (KomnaHus

Roche), Accu-Chek  Multiclix (KomnaHusi  Roche).
OneTouch UltraSoft (Komnanusi LifeScan), TheraSense
Freestyle (KomnaHus Abbott), Ascensia

MicroletA'aculance (KomnaHusi Bayer).

CyOLeKTbI UecCeoBaHs

Mbl  oTobpanm 165 cy6bekToB B Jlyucsunne,. KeHTyKkn 1
WHgnaHanonuce, wrata WHgvaHa. OpuH WM TOT >Xe CYObekT
y4yacTBOBa/1 Kak B 3KCMepuMeHTe |, Tak 1 B IKCNepumMeHTe 2. Pasmep
LeneBolii BbIGOPKM AN 060MX 3KCNepuMeHToB cocTasun 150
cy6bekTOB. B akcnepumeHTe |, CyObeKTbl 6bLM pasfeneHbl Ha 3
rpynnbl No 55 CyObeKTOB B KadXkAoM. B akcnepumeHTe 2, cyObeKTbl
6bUM MeperpynnupoBaHbl B 2 rpynnbl No 82 cybbekTa B Kadkaoi.
KpuTepun BrtodeHws: (1) caxapHblid gnabeT | wim 2 Tuna, (2) onbIT
TecTmpoBaHua MK >1 roga, (3) cpeaHss yacToTa TecTvpoBaHua MK >3
pa3 B feHb, W (4) 00bIMHO WCMONb3yeMbI K3MepuTenb K
(nopaep>KKa anbTepPHATMBHOIO MEeTHOro TecTMpoBaHust): Accu-Chek
Active (KomnaHusi Roche), Accu-Chek Aviva (KomnaHusi Roche).
Accu-Chek Compact (Komnanusi Roche), Advance (KomnaHus
Hypoguard), Ascensia Breeze (KomnaHua Bayer), Ascensia Contour
(Komnanusi Bayer), Ascensia Dex ~(KomnaHusi Bayer), Ascensia Elite
(Komnanusi Bayer). BD Latitude (KomnaHusi Becton Dickinson), BD
Logic (KomnaHusi Becton Dickinson), FreeStyle (Komnanna Abbott).
Freestyle Flash (KomnaHusi Abbott), FreeStyle Freedom (KomnaHus
Abbott), Liberty iTest (KomnaHma WaveSense), OneTouch FastTake
(KomnaHust  Lifescan), OneTouch Ultra (KomnaHusi Lifescan).
OneTouch UltraSmart (KomnaHusi  Lifescan). Precision Easy
(Komnanusi Abbott), Precision Xtra (KomnaHus Abbott), Sidekick
(KomnaHusi Home Diagnostics), Sof-Tact Softsense (KomnaHust
Abbott) wmwwm TrueTrack Smart (KomnaHuss Home Diagnostics).
Kputepyn  MCKAOYeHWA: 1) HerpamoTHOCTb, 2) 3Ha4MTelbHOe
HapyLleHWe 3peHus. 3) yvacTve B MUCCNefoBaHMWM B npefpigyline 30
OHelr 1 4) paboTa B KOMNaHWM No WUCC/eA0BaHUN PbIHKA WM TeCcHas
CBS3b C Kem-n1M6o, paboTalolimMm B KOMMaHWW Mo uccnefoBaHum
PbIHKA.
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Accu-Chek
Accu-Chek Aviva
Accu-Chek Compact Plus

y™McTeMbl MOHUTOPUHIa MK

Accu-Chek Softclix
Accu-Chek Softclix Plus
Accu-Chek Multiclix

MpoKasbIBatoLLee YCTPOCTBO

KOHKYpEHTbI
MpoTyB OneTouch Ultra2

FreeStyle Freedom

Ascensia Contour
MpoTyB OneTouch UltraSoft

TheraSense FreeStyle
Ascensia Microlet / Vaculance®

“ BbU1o NpoBeaeHo cpaBHeHMe Accu-Chek Softclix ¢ Ascensia Vaculance, a Accu-Chek Softclix Plus n Accu-Chek Multiclix cpaBHMBanuch ¢

Ascensia Microlet,
["naH KMHMYECKOro MUCCeNoBaHNA

VcecnegoBaHve 6bin0  pasfenieHo Ha fABa  9KCMepumeHTa. B
JkcnepumeHTe 1 cucteMbl MoHMTOpMHra K Accu-Chek Aviva un
Accu-Chek Compact Plus n npokanbiBatoLLee ycTpoiicteo Accu-Chek
Softclix cpaBHVMBa/IMCb C Tpemsi KOHKypeHTamu OneTouch Uitra2,
Freestyle Freedom wn Ascensia Contour. B 3JkcnepumeHTe 2
npokanbiBatowye yctponctea Accu-Chek Softclix Plus n Acc.u-Chek
Multiclix cpaBHMBanuch ¢ Tpemsi KOHKypeHTamu OneTouch UltraSoft,
TheraSense FreeStyle n Ascensia Microlet / Vaculance. Llenbto
pasgeneHus vcnblTaHWs Ha [Ba 3KCMeprIMEHTa 3ak/ioyanocb B TOM,
ANobbl  M36EXKaTb CMeLuMBatoLLEro addekta noHaTUA «Cuctema
MoHUTOpUHra K» 1 «[poKa/biBatollee YCTPOMCTBO» B OTBETax
Cy6beKTOB. Hac nHTepecoBaso NoyyeHve faHHbIX, Kak Mo cucTeMam
MOHUTOpUHra MK, Tak 1 No npoka/biBatoLLeMy YCTPOMCTBY Accu-
Chek Aviva / Multiclix n Accu-Chek Compact Plus / Softclix Plus.
Takoke MasiloBepoOsiTHO, UTO Cy6beKTbl WCCNEfOBaHUA MOrn  6bl
CamMOoCTOSITENIbHO OTAeNUTb BO3AENCTBME CUCTEMbI MOHMTOPUHra MK
OT BO34ENCTBMA NPOKa/bIBaOLLEro YCTPONCTBA NPW 0LHOBPEMEHHOM
n3MeHeHUn obomx. CnegoBaTenbHo, anst Accu-Chek Aviva / Multiclix
n Accu-Chek Compact Plus / Softclix Plus cuctema monutopuHra MK
6blia npoTecTMpoBaHa B JKcnepumeHTe 1. a npoKanblBatoLee
YCTPOMCTBO 6blI0 TECTMPOBAHO B JKCMEpPUMEHTE 2, rfe cucTema
MOHUTOPUHIa 6blna NOCTOSIHHO, N3MEHA/I0Ch TONbKO
NpoKabiBatoLLee YCTPOCcTBO. OllyLaemas 60n1b Npy NPoKanbiBaHNM
OLeHMBaNiaCb C MOMOLLIO BOMPOCHUKOB, B KOTOPbIX WCMbITYeMble
Bblpkasin (1) CpaBHWUTENbHYH OLEHKY MeXAy pasMyHbIMU
cuctemamy MoHUTOpUHra MK/ npokanbiBatowero ycrpoiictea u (2)

HE3aBMCMMO  OLEHUBAIM  pa3/inyHble  CUCTEMbl  MOHUTOPUHIa
"K/npokanbiBaroLLpe yCTponcTea.

~Mpoueaypa
ViccnegoBaHue Hauasocb c OpPUEHTMPOBOYHOI BCTpeun

3KCMePVMEHTATOPA U UCMbITYEMbIX B FPyMnax Mo LecTb Cy6beKToB B
KaXXaoli. Ha faHHOW BCTpeue GbU1 pasbsiCHEH MPOTOKO/ MeMbITaHus,
6blM  cobpaHbl Aemorpaduyeckme AaHHble, nNognNUcaHbl  (POpPMbI
cornacua M MPOAEMOHCTPMPOBaH  MPUHUMN  paboTbl  CUCTEMbI
MoHUTOpMHra K/ npokanbiBaloLlero ycTpoicTBa.  Cy6beKTbl
nosyuMnn  nakeT MPOTOKO/MA  UCMbITaHUs,  BK/OYalOLWWA  Bee
MHCTPYMeHTbI c60pa faHHbIX, B yA06HOM /11 BOCMpUSITUSE chopmaTe,
1 BCE HEOGXOAMMbIe YCTPOCTBA Y NPUHAANEXHOCTH AN NPOBefeHNS
ucnbiTaHusl. locne nepBbiX 4-5 [HE WCMbITaHUA  KoopaMHaTop
3BOHWM KaXKAOMY CYOBEKTY Ana MOATBEPXKAEHUS NMPOTOKOMA, W JaTb
0TBETb! Ha BO3MOXHbIe BOMPOCHI.

B 3kcnepumeHTe 1 cy6bekTbl 6bUM OnpefeneHbl B OLHY M3 Tpex
rpynn: (1) Accu-Chek Aviva n Tpu KOHKypeHTa, (2) Accu-Chek
Compact Plus n Tpn KoHKypeHTa, wm (3) Accu-Chek Softclix n Tpu
KOHKypeHTa. B gomMallHuX YCNOBUSAX WUCMbITyeMble  BbIMOMHAMN
MOHMTOpMHI TK > 3 pa3 pgeHb B TeudeHue 36 AHein. [Mepwmog,
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TecTupoBaHus 'K 36 gHeR 6bl1 pasgeneH Ha TpU 12-aHeBHbIX 6/10Ka,
COOTBETCTBYIOLUMX TPeM MecTaM BbIMO/IHEHUS Npokona: nasel,
NafioHb, npegnnedbe. VIcnonb3ys Kaxzaoe YCTPOMCTBO B TeHeHUe Tpex
[Hell nogpsgd, UCNbITyeMble MCMONb30BaIM Kadkioe 3 4 YCTPOCTB Mo
3 pasa B AeHb. Takum 06pa3oM, B TeueHue 12-gHeBHOro 6/10ka Bce
YCTPONCTBA MCMOMBb30BAIMCh HA K&KOOM Y4acTKe ANA BbIMNOIHEHWS
npokona. McnbiTyemble BbIMOMHAMN TECTUPOBaHWE B COOTBETCTBUMN C
3apaHee  OMpejenieHHOM  CXeMol  paHfomMu3aumy, Kak  4ns
NPOKa/bIBaOLLMX YCTPOWCTB, TaK WM MEeCT BbINOMHEHNA MPOKO/a.
CyObeKTbl MCMONb30Ba/IM HOBbIA NMaHUET A1 KadKAOM npoueaypbl
npoKoia W WHAMBUAYa/lbHO — OTPErynMpoBaHHY  F1y6uHy
npokasnbiBaHns, 4To6bl 06ecneunTb AeNCTBUTENIbHOCTb WUCMbITaHWS
K. B KoHUe 12-AHeBHOro 6/10Ka, MCMbITYyeMble 3anofHAN aHKeTbI, B
KOTOPbIX BbIMOMHAMACH OLEHKA YCTPOWCTB MO OTHOLUEHWIO Apy| K
[pyry € y4eTom 6011 Npy BbINOMHEHUW MPOKa/IbIBAHUSA Ha yKa3aHHOM
y4yacTKe MpoKona.

B 3kcnepuMeHTe 2 MCNbITyeMble 6bUIM pasfeneHbl Ha ABe rpymnmbl:
(1) Accu-Chek Softclix Plus n Tpn koHKypeHTa wm (2) Accu-Chek
Multiclix n Tpn KoHKypeHTa. Cy6bekTbl M3 rpynnbl Accu-Chek
Compact Plus 13 JkcnepumeHTa 1 6bU OnpedeneHbl B rrpynny
Accu-Chek Softclix Plus, a cybbekTbl 13 rpynnbl Accu-Chek Aviva
3 IkcnepumeHTa | Gbum  onpegeneHbl B rpynny  Accu-Chek
Multiclix. Cy6bekTbl 13 rpynnbl  Accu-Chek  Softclix u3
3kcnepuMeHTa | 6bLIM paBHOMEPHO pacrpefiesieHbl U OnpeaeneHbl
nn6o K rpynne Accu-Chek Softclix Plus, nméo k rpynne Accu-Chek
Multiclix.  3To  nomorno  fgoctudb 75  HabnwgeHuin B
KOMOVMHMPOBaHHOW rpynne B JKCnepuMeHTe 2. B Kaxgoi rpynne
BCEM  UCMbITYeMbIM MpeAiarasiock BbINO/HUTL MPOKOA Manbua C
MOMOLLbI0 MpOKasbiBatoLLero ycrpoiictBa Accu-Chek n kaxporo us
TPeX KOHKYPUPYIOLLMX YCTPOCTB B paHAOMU3MPOBaHHOM MOPSAKe.
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*MpOoKanblBatOLLNX yCTpOVICTB ANA CaMOKOHTPO/14 T1H0KO3bl KPOBU C y4ETOM 60511 oT NPOoKa/ibIBaHNA

bEKTbl MCMOMb30Ba/IM HOBBIV NTAHLET A1 KXol npoueaypbl
/npokona M WHOMBWAYaNlbHO  OTPErY/IMPOBaHHY0  FNyGUHY
NPOKa/IbIBaHKS, UTOBbI 06ecneunTb AeMCTBUTENbHOCTL MUCTbITaHUs
MK OHM 3aMofHWAM  BOMPOCHWMKU [N OUEHKM 607K OT
NPOKaNbIBAHWSI M0  KaXKAOMY YCTPOCTBY W BbINOMHWAN NapHoe
CpaBHeHWe MeXay YCTpoicTBaMu. MoMoBMHA UCMILITYEMbIX B KaX0i
rpynne BbIMO/HAMNA MPOKOA NafoHK, a MOMOBUHA - BepXHei uacTu
pyKuW. V3MepeHns 6onv Mpy NpoKasbIBaHWM Takxke OLeHVBaIMCG s
[JaHHbIX MECT MPOKO/IOB.

BorpocHvikn

1 BBOAHbIA  BOMPOCHMK:  COLMasIbHO-AeMOrpaduyecKme
XapaKTepucTUKKX:  BO3pacT, Mo, paboTa, OnbIT pPaboThbl,
9THMYECKas rpynna, YypoBeHb 06pasoBaHWs, 4actoTa
SMBG, onblT SMBG, wuHcynuHOTepanus, cucTema
MOHUTOpUHra MK, npokasnbiBatoLLee YCTPOACTBO, MeCTO AfA
NPOKO/a, HapyLLeHNe 3peHns], LiBETOBasA CenoTa.

2. 12-pHeBHble BOMPOCHUKM: Cy6beKTbl (i) NpoBenu OLEHKY

Kavkaoii BO3MOXHOW KOMOVHauum YeTbIpex
n NpOoKa/ibIBalOLLMX YCcTpolicTB (A MpoTvB B), KoTopble OHU
w 1CMO/b30Ba/IN B TeUeHre 3 He Kaxxablli B COOTBETCTBUM C
OLEeHKOM  uupoBo  peliTHroBod  wWwkanbl (NRS) B

AmanasoHe oOT -3 (YCTPOMCTBO 418 NpoKasbiBaHNA A MeHee
6one3HeHHOe, Yem ycTponcTBo B), O (pasHuua mexagy
NPOKa/bIBAIOLLMM  YCTPOMCTBOM A 1 NPOKA/bIBAIOLLMM
ycTpoiictBom B oTcyTcTBYeT), A0 +3 (NpoKasbiBatoLlee
ycTpoiicTBo A 60nee 60/1e3HEHHOE, YeM MPOKasbIBaOLLIEe
ycTpolictBo B) u (ii) oTBeTMAM Ha BOMPOC, KOTOPbIi
CTaBWICA K KaXOOMy M3 YeTbIpex MPOKa/bIBaOLLINX
ycTpoiicTB:  «CumMTaeTe /M Bbl, UTO  WCMbITaHWe,
BbINO/IHEHHOE HA JaHHOM YCTPOWCTBE, BblI0 MPaKTUYECKU
6€300/1€3HEHHBLIM: Ja/HET».

3. BbIXOAHOM BOMPOCHUK: Cy6beKTbl (i) MNpoBenn OLEHKY
Kavkaom BO3MOXKHOIA KOMOMHauum YeTblpex
NpoKasibIBatoLLMX YCTPoOCcTB (A NpoTvB B), KOTOpble OHU
vcrons3oBasia B cootBeTcTBUM ¢ NRS B gnanasoHe ot -3
(ycTpolicTBO 418 NpoKanblBaHWA A MeHee 60/1€3HEHHOE,
Yem ycTpoiictBo B), O (pasHuua Mexay NpOKa/ibIBatoLLMM
YCTPOACTBOM A 1 MPOKa/ibiBalOWMM  YCTPOCTBOM B

P OTCYTCTBYET), A0 +3 (NpoKa/iblBalollee YCTPOMCTBO A
6onee 60/1€3HEHHOE, YeM MPOKa/bIBatoLLiee YCTPOICTBO B) u
(ii) oTBeTUM Ha BOMPOC, KOTOPbIA CTaBUICA K KaXXAOMY M3
YeTbIpPeX MNPOKasbIBAKOLLMX YCTPOWCTB: «CunTaeTe /M Bbl,
YTO WCMbITaHWe, BbIMO/IHEHHOE Ha [JAaHHOM YCTPOWCTBE,
6b1710 NpPaKTUYeCKn 6€3601e3HEHHBLIM: Aa/HET».

CTraTvcTUuecKe fjaHHbE

CratucTuyeckuii aHanus Gbl1 BbINOHEH C MOMOLLBH MPOrpamMMHOro
obecneyeHns SPSS 14.0 (SPSS, Ywukaro, WnnuHoiic). CpaBHeHue
rpynn KaTeropuvabHbIX MePeMEHHbIX BbIMOMHAMOCE C  MOMOLLbHO
CTATUCTUKM XW-KBaApaToB, CPaBHEHWS] OGUHAPHbLIX MePeMeHHbIX C
TOUHbIM  KpuTepuem duilepa, U CpaBHeHWE KOMMYECTBEHHbIX
MepeMeHHbIX C MOMOLLBI0 t-TecTuMpoBaHusi. Bce ucMbITaHus 6biin
BbIMO/IHEHbI C  WUCMO/b30BaHNEM [ABYXCTOPOHHEr0 KpUTEpUst Mpu
3HaueHUM nokaszatens <0,05. HenpepbiBHblE MNepeMeHHble 6blan
MOBTOPHO MPOCYMMMPOBaHbl KaK CPefHee 3HauyeHWe + CTaHAapTHOe
OTK/OHeHVe. KaTeropuasibHble MepeMeHHble ObLIM  OMMCaHbl  Kak
Konm4yecTBO (M) WM OTHOCUTEeNbHast yvactoTa (%). 4ns Toro, 4Tobbl
BbISIBUTb  BO3MOXHbIe (haKTOpPbl, BAUSIOLLME Ha NPeAnoYvTeHNs
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Koxep
N3yyaeMblIX CyObeKTOB B OTHOLLEHUW MPOKa/IbIBAKOLLErO YCTPOCTBA,

Mbl npoaHaIn3MpoBasmn coLmanbHO-AeMor paduyeckue
XapaKTepPUCTVKMA U BbINO/HWAM  aHanu3 aucnepcuid. PesynbTarbl
OUEHKVM 60MeBOr0 CUMHApOMA B 12-fHEBHbIX BOMPOCHUKAaX W
BbIxogHoM BonpocHuke (NRS B guanasoHe oT -3 go +3) 6bum
CrpynnupoBaHbl cregytolmm 06pasoM: nokasarenb 6onm ot -3 go -1
= «HauMeHee 60/1e3HeHHbIe», MokasaTeNlb 60 0 = «OAMHAKOBO
6onesHeHHbIe» W noKasaTenb 6onm oTr +1 fgo +3  (Hambonee
60ne3HeHHble». [aHHble, cObpaHHble B «eXEAHEBHbLIX BOMPOCHUKaX»

OblM  HEMOMHBLIMW W He  MO03BOMAN npoeecTun TLLI,aTe}'IbeII7I
CTaTUCTUYECKNIA aHaN3.

PesynbTaThl

CoumarnbHo-fevorpaguueckve  Xapak TepUCTVKA  VByHaeMbIX
CyOLEKTOB

M3 165 cybbeKTOB, MPUMHUMAKOLIMX yyacTue B wuccnegoBaHun, 157
eyObeKTOB NPUHUMaN ydacTue B aHause. [JaHHble nonyyeHHbIe oT 8
CYObEKTOB ObLIN HEMOSHbIMUA W NO3TOMY 6bUIN M3BATbI U3 aHa/IM3a.
M3 Bcex cybobeKToB: 59,2% OblIM >KEHLUMHbI, M3 KOTOpbIX 76.4%
6bUm cTaplle 45 feT, a CPeAHWIA BO3PacT MCCneayemol nonynauum
coctaBun 53 + 13 nerT. CybbeKTamMy WCCNefOBaHWA 6ObUM NH0aW,
KOTOpble 1CMonb3oBasiM SMBG Ha MOCTOSAHHOM OCHOBe. [Mpu 3TOM He
BCe CYObeKTbl wucnonb3oBaM aHaim3 K >3 pa3 B fJeHb, KaK
M3Ha4asibHO MiaHupoBanock: 47,1% BbeinonHsmM SMBG B cpefHeM
6onee 3 pa3 B feHb, 56,1% BbInonHsAM SMBG 6onee 20 pa3 B
Heflento, B TeYeHVe Heaeny HenocpeACcTBEHHO Mepes UCcC/efdoBaHMEM.
Cpean cy6bekToB 66,9% umenn 6onee 5 neT onbiTa UCMOMb30BaHNSA

SMBG, a 52,9% npoxogunM  WHCyuMHoTepanuio.  CucTembl
MOHUTOpUHra [K, npokanbiBaloliMe YCTPOACTBA UM MecTa
BbIMO/IHEHNA  NPOKO/IOB,  KOTOpble  06bIYHO  MCMO/Mb30Ba/IUCH

UCNbITyeMbIMK, NpuBeaeHbl B Tabnuue 2. U3 Bcex cybbekToB 96,8%
06bI4HO UCMONb30BaIM NavleL, B KaYeCTBe MeCTa NpoKona.

IMoKasaTeN MPEaNoYTEHNS U CpaBHEHVE CUCTEM MOHTOpVHIa
F/IHOKO3b! KOOBM

B cootBetctBUM ¢ NRS B pguanasoHe oT -3 po +3 cuctemam
MoHuTopmHra K Accu-Chek Aviva n Accu-Chek Compact Plus
6bln0 OTAaHO 6onbliee npegnoyvTeHne, uYem OneTouch Ultra2.
Freestyle Freedom wn Ascensia Contour (Ta6nuua 3). 3HaudeHue
npegnoyTeHnin ot -3 fo +3  6bUM  CrPYNNUpPOBaHbl B Tpu
KaTeropum:»Hanbosnee 60/1€3HEHHbIE», «OAMHAKOBO 60/1E3HEHHbIE» 1
«MeHee 6one3HeHHbIe» (PucyHok |I).

MokasaTeN MpeanovyTeHUss U CPaBHEHVE  MPOKabBAHOLLYIX
YCTPOICTB

B cootBetcTBUM ¢ NRS B AgnanasoHe OT -3 40 +3 MPOKas/bIBAIOLLM
ycTpoiictBam Accu-Chek Softclix, Accu-Chek Softclix Plus n Accu-
Chek Multiclix 6b110 0TAaHO 60MbLUee NpeanoyTeHue, Yem OneTouch
UltraSoft. TheraSense FreeStyle n Ascensia Microlet ~ Vaculance
(Tabnuua 4). 3HadeHue npeanodTeHUn oT -3 Ao +3 6bUm
CrpynnupoBaHbl B TpW  KaTeropum:»Hambonee 60/e3HEHHbIE,
«O[JHAKOBO 60/1e3HEHHbIE» N «MeHee 60/1e3HeHHbIe» (PUCYHOK 2).
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NPOKa/bIBAIOLLMX YCTPOCTB /11 CAMOKOHTO/IS F/1H0KO3bl KPOBY C YUETOM 6O/ OT NpoKa/ibIBaHUs Koxep
B 6OM MpM  MCMOMb30BAHM CMCTEM MOHWTOPVHIA  Abbott)

/\03bI KPOBM 1 NPOKa/bIBAKOLLIENOYC TPOCTBA OneTouch (Komnanmus 35 (38.0%)
LifeScan)
JIpOUEHT  UCMbITYEMbIX, KOTOPble MPOLAM  MCMNbITaHWE CUCTEM Apyroe 16(17.4%)
OO6bl4YHOe MeCTO  BbINOHEHNA
MoHuTOpuHra K Accu-Chek wam cucteM gns npokanbiBaHWs W npoKona:
onpeaennnn nx Kak «MpakTnyeckn 6e360/1e3HeHHbIe», 6b110 60/bLUe narney 151 (96.8%)
YeM Yy KOHKypuvpylowmx ycTpoiicTB (PucyHok 3). B uenom, pyKa Ui Hora 5 (3.2%)
NpoKanbiBaloLWMe  YCTPOMCTBA  3a4acTyld  OUEHMBa/IMCb  Kak WHcynunHoTepanms 83 (52.9%)
«MPaKTUYeCKN 06e360/M1e3HEHHbIE», B CPaBHEHUWM C  CUCTEMAMM Koppektupytowme oukn w120 (76,9%0)
MoHuToprHra MK [aHHbI (hakTop MOET ObiTb 00YCNOBAEH MIAHOM KOHTaKTHbIE JINH3bI
WCCNeAoBaHWA:  CUCTEMbI  MOHWTOpuHra K oueHmBanucb
PETPOCMEKTMBHO MO  3aBeplleHMM  12-gHeBHOro  6110Ka, a O6ceyxaeHune
NpoKasblBatoLLye YCTPOUCTBA OLEHNBA/IUCL Cpasy Moc/e BbINO/HEHNA
NPOKa/1bIBaHYIA. B Hallem uccnefoBaHUM OnvcaHbl OLLyLLIaeMble pasnnymsa B 601 4ns
pasNMYHbIX NPOKabIBAOLLMX YCTPOUCTB 1, TaKUM 06pa3oM, fenaetcs
Tabnuua 2. OTHOCUTE/IbHOE  3aK/iouveHMe 06 WHAMBMAYyanbHOM 60y Mpy
CoumanbHo-gemMorpagmyeckme  XapakTepucTuKn  Cy6beKToB npokasibiBaHUM. B MOBCEAHEBHOW >XM3HU MaUMEHTbl C CaxapHbIM
ncenefosaHnA AnabeTom He  MCMOMb3YT  NpOKa/IblBalOLWpe  YCTpolcTBa
XapaKTepucTUKL KonnyecTso cy6bekToB ~ CaMOCTOSITE/IbHO, OHW WCMOMb3YIOT MX B COYETAHUM C CUCTEMOA
n= 157 MoHuUTOpUHra K. [M03ToMy Mbl MpOBENV UCMbITaHWE HE TOMbKO
non)KEHCKI/Iﬁ 93 (59.2%) NPOKa/1bIBaIOLLEr0 YCTPOWCTBA, HO W CUCTEMbI MOHMTopMHrii K
A My>cKoi 64 (40.8%) KOTOpas COCTOAT U3 n3mepuTens MK v NpoKasbIBatoLLEro YCTPOMCTBa.
VIBospacT (nieT) AHann3 OTK/IOHEHUI He BbISIBA CTATUCTUYECKM 3HAYUMbIX BINSHUA
<45 37 (23.6%) coumanbHO-AeMOrpatiMyecknX — XapakTepucTUK Ha  NPearnoyTeHns
>45 120(76.4%) NPOKa/IbIBAIOLLIEr0 YCTPOICTBA CYGHEKTOM MCC/EN0BAHMS.
Twn paboTbl 1
paboTHMK tmsnyeckoro 37 (25.9%) )
Accu-Chek Aviva
Tpyna o o bonee 60nesHeHHo OpAuHakoBo MeHee 60n1€e3HEHHO
oucHbIN pabounii 66 (46.2%)
apyruve 40 (28.0%)
OnbIT paboTbl (11€T)
<15 48 (38.1%)
> 15 78 (61.9%)
3THUYeCKas rpynna
apoameprkaHel, 37 (23.6%)
KaBKasel|, 108 (68.8%) One Touch Ultra2 FreeSlyle Freedom Ascensia Contour
asmar, MeCTHbIR, Jpyroi 12(7.6%)
YpoBeHb 06pasoBaHns
CPeAHAs LLKOMA WM MeHee 117(74.5%) Agcu-Chek Compact Plus
KOMeMK, YHUBEPCUTET 40 (25.5%) bonee 60onesHeHHo OpanHakoBo MeHee 60n1e3HEHHO
Yactota SMBG (pa3 / npoLwnas CE TH
Hepaens)
<20 69 (43.9%) ) n-
A >20 88(56.1%) n
N"CpepHsis vactota SMBG (pas / S
[leHb) g mt
<3 83 (52.9%) .
>3 74 (47.1%) 9 One Touch Ultra2 FreeStyle Freedom Ascensia Contour
OnbIT SMBG (neT) _
<5 52 (33.1%)
PucyHok 1. MapHoe cpaBHeHWe cucteM MoHUTopuHra MK Accu-Chek ¢ KOHKYpeHTHbIMMW
>5 105 (66'9%) YCTpPOWCTBaAMM B OTHOLWIEHUM GONU OT NPOKaNbIBaHUS (AaHHbIe B3SATbl W3 12-[HEBHbIX
O6bI4HO MCnonb3yemas cucTema BonpocHukos). Hanpumep, Accu-Chek Aviva 6bin oueHeH 23,1% cy6bekToB Kak
MOHUTOPKHIa 'K «Hambonee GOME3HEHHbIN», MO cpaBHeHWO ¢ 21,1% KakK «OJMHAKOBO GONE3HEHHbIN» W
Accu-Chek (KOMI'IaHI/IFI 23 (18.0%) 55,8% «MeHee 60n1e3HeHHbIN», yem OneTouch Ultra2.
Roche)
Ascensia (KomnaHusi Bayer) 11 (8.6%0)
FreeStyle (Komnanus 21 (16.4%)
Abbott)
OneTouch (Komnanma 51 (39.8%)
LifeScan)
apyras 22(17.2%)
O6bl4YHO MCNosb3yemMoe
NPoKasibIBAOLLIEe YCTPOUCTBO
Accu-Chek (Komnanua  17(18.5%)
Roche)
Ascensia (KomnaHusi Bayer) 8 (8.7%)
FreeStyle (Komnanust  16(17.4%)
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"MpoKablBatoLLWX YCTPOMCTB /11 CAMOKOHTPO/S T/OKO3bl KPOBU C y4eTOM 60711 OT NPOKasbiBaHUs

OneTouch Ultra2

Nokazaresnb “ p 3HayeHune" [NokazaTenb “
/ Accu-Chek Aviva  0.67+ 1.18 <.001
n= 52 n=>52
Accu-Chek 0.62 £ 1.20 <.001
Compact Plus n=53 n =53

Freestyle Freedom
0.45+ 1.12

049 + 1.25

Koxep

Ascensia Contour

p 3Ha4eHue MNokaszaTens * p 3HaueHue”
.006 0.74 = 1.06 <.001

n=52
.006 0.64 £ 1.10 <.001

n=53

a CybbekTbl NpoBenn OUeHKY nap cucteM MoHuTopuHra MK (Accu-Chek npoTuB KoHkypeHTa) B gnana3oHe NRS ot -3 (Accu-Chek meHee
60/1e3HEHHDbIA YeM KOHKYPEHT), Bbllwe O (HeT pasHuupl Mexay Accu-Chek m KoHkypeHTom), ao +3 ( Accu-Chek 6onee 601e3HeHHbIN, Yem
KOHKYPEHTHOE YCTPOIACTBO). [JaHHble SIBASHOTCS CPeAHUM 3HAYEHMEM * CTaHAAPTHOe OTKIOHEHMWE. [aHHble, B3ATble U3 12-HEBHbIX BOMPOCHUKOB.

b OTnnuHoe ot O

Tabnuua 4

MokasaTenn NpeanoyvTEHNSA U CPaBHEHWe MPOKa/bIBaKLWUX YCTPOACTB
TheraSense FreeStyle
[Nokasatenb “

052+ 127

OneTouch UltraSoft

Mokazarenb “ p 3Ha4veHue"
Accu-Chek 0.60+ 1.17 <.001
Softclix n=52 n=52
Accu-Chek 0.78 + 1.06 <001
Softclix Plus n=178 n=78
Accu-Chek 0.88 + 1.27 <001
Multiclix n=178 n=78

1.00+ 112

0.59 + 1.26

Ascensia Microlet / Vaculancec

p 3HayeHne MNokazarens “ p 3HaueHue*
.005 0.70 = 141 <.001
n=52
<.001 097+ 114 <m001
n=78
<001 1.03+ 1.16 <.001
n=178

a CybbeKTbl NMPOBENN OLEHKY Map cuctem MoHuTopuHra MK (Accu-Chek npoTuB KoHKypeHTa) B gmanasoHe NRS oT -3 (Accu-Chek meHee
Bone3HeHHbI YeM KOHKYpPeHT), Bbille O (HeT pasHuubl Mexay Accu-Chek n KoHkypeHToM), Ao +3 ( Accu-Chek 60nee 60/1e3HeHHbIA, Yem
KOHKYPEHTHOe YCTPOIACTBO). [laHHble SIBNSAIOTCA CPEAHUM 3HAYeHUEM + CTaHAAPTHOe OTK/OHEeHME. [laHHble, B3ATble U3 12-AHEBHbLIX BOMPOCHWKOB.

b OTnnyHoe ot O

¢ bbino npoeeaeHo cpaBHeHMe Accu-Chek Softclix ¢ Ascensia Vaculance, a Accu-Chek Softclix Plus n Accu-Chek Multiclix ¢ Ascensia Microlet.

Bo-nepBblIX, 6bI10 06HAPYXXEHO, YTO CYLUECTBYIOT 3HAUUTE/bHbIE
pasmuns 60Ky  PasNUHLIX  COBPEMEHHbIX  MPOKa/IbIBAIOLLMX
YCTPOVCTB BeAyluMX npoussBoauTeneii. Kakve (akTopbl BAMSIOT Ha
60/1b OT MPOKa/bIBAHSA C YUETOM MPOKa/bIBAOLLEr0 YCTpoicTBa?

1 Tny6buHa MPOHNKHOBEHNSA naHueTa. Bonb npn
NPOKa/1bIBaHUM TECHO CBSA3aHa C ry6MHON NPOHUKHOBEHUA
naHueta. MeHblwas ray6vHa nNPOHUKHOBEHUSI flaHueTa
BbI3bIBAET MeHbLUee MOBPEXJEHWe TKaHW, COOTBETCTBEHHO
yMeHbLUass 60/1b NpU  NpoKa/biBaHUM "~ BONbLUMHETBO
NPOKa/IbIBAIOLLMX  YCTPOMCTB  MMEKT  peryimpyemyto
rnyévHy MPOHUKHOBEHUS faHueTa 1A afjantaumm K
WHAMBUAYaSIbHBIM Pa3INUNAM B TOMLLMHE anniepmuca.

2. CkopocTb naHueTa. MexaHn4yecKue 60/eBble PeLenTopbl
TKaHW aKTUBMPYIOTCA [ABWXEHVMEM TKaHW. Bonee BbicOKast

1] CKOPOCTb NaHueTa MUHUMMU3MPYET [ABUXKEHUE TKaHU W,

cnefoBaTenlbHO, MUHUMU3NPYET 60/1b MPY NPOKa/IbIBaHUN.

3. ®dopma naHueTa. JlaHueTbl WM «AHUETOBUAHbIE
MaTepuanbl» M3roTaBAMBalOTCA MNyTeM LUAMGOBKU  (hacokK
METa//INYECKOr0 HaKOHeYHMKa, 06pasys TakuMm 06pa3omM
330CTPEHHbIA  KOHEL, M TpU MOBEPXHOCTW C [BYMA
pexywmumn yrnamm (PUcyHoK 4). OueHb OCTPbIA NepeaHuia
KOHeL|, laHLeTa 06/1ervyaeT NPoOHNKHOBEHWE B TKaHb.

4. TloBepxXHOCTb naHueTa. [Nagkas MNOBEPXHOCTb JfaHueTa
NnpefoTBpallaeT TpeHWe TKaHW, 4TO  AOMOSHWUTENbHO
YMeHbLLAET 60/1b NMPW NPOKasbIBAHWN.

5. [BwkeHne naHueTa. YT06bl M36eXaTb 60/1E3HEHHbIX
BMOpALMA UM TONYKOB NaHUETOB B TKaHW, COBPEMEHHbIE
NnoKasnblBaloLLye YCTPOMCTBA MCMOMb3YIOT  KOMOMHALMIO
HanpaBNAKoWMX  PefibCoB M KyNauKos, KOTOpble
obecreymBaloT MIaBHOE ABWXEHME NaHLueTa.

6. dPukcauys KOXW: NHTepdeic NPOKa/bIBAKOLLET0
YyCTPOCTBA W KOXa NauueHTa OnpejenseT KayecTBO
(hukcauym Koxu BO Bpemsi Mpokona. Bonbliasa dmkcaums
KOKM  03Ha4yaeT  MeHbllee  KOAMYeCcTBO 6o/ npu
NPOKa/1bIBaHUM.

>XypHan Diabetes Sci Technol 1141
Tom 3, Bbinyck 5, CeHTs16pb 2009.
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Bo-BTOpbIX, 6bINO  BbIABMEHO, 4TO YycTpoiictBa Accu-Chek
3HAUMTENbHO Yallle OLEHMBAIUCL MCMbITYEMbIMU KaK «MpakTUYecKu
6e3601e3HEHHbIE», M0 CPABHEHMWIO C YCTPOMCTBAMM KOHKYPeHTOB. B
1995 rogy dpaxctoep u JSlaHX' MoKasainM, YTO MPOKa/biBaOLLME
ycTpoicTBa Accu-Chek Softclix 3HaunTenbHO MeHee 60/M€3HEHHBbIE,
YeM aHasorMyHble MpOKasblBaloLWye YCTpoWcTBa C  Fy6uHON
NPOKa/1bIBaHWS, HEOOXOAMMOW A48 MOYYeHNs, No MeHbluUed mepe, 20
MK KpoBw. Bonee 10 feT cnycTs, Korga Ans M3MepeHWs T/1OKO3bl
KPOBW TpebyeTcs 3HaUMTeNbHO MeHbLLE KPOBW, Mbl CHOBA BbISBUN,
yTto ycTpolictBa Softclix mMeHee 60ne3HEHHbI, YeM COBPEMEHHbIE
KOHKYPEHTbI.

www.journalofdst.org
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NPOKa/IbIBAIOLLIMX YCTPOMCTB /11 CAMOKOHTPOMSA T/IHOKO3b] KPOBU eyl 6 Gl SukTide Ol [BOIGOSRHE 4]
)

Accu-Chek Softclix
bonee 6onesHeHHo OpAnMHakoBO MeHee 60N1e3HEHHO

One Touch UltraSoft TheraSenseFreeStyle Ascensia Vaculance

Accu-Chek Softclix Plux
bonee 60nesHeHHo OAuHakoBo MeHee 60n1e3HEHHO

1

Orte Touch UltraSoft TheraSenseFreeStyle Ascensia Microlet

Accu-Chek Multiclix
Bonee 6one3HeHHO OAMHaKOBO MeHee 60N1e3HEHHO

One Touch UltraSoft TheraSenseFreeStyle Ascensia Microlet

PucyHok 2. TlapHoe cpaBHeHMe npokanbiBalowWwmux ycTpoiictB Accu-Chek ¢
KOHKYPEHTHbIMW YCTPOACTBAMI B OTHOLIEHWM GONW OT NpoKanbiBaHUA (faHHble B3ATHI U3
12-gHeBHbIX BOMpocHWKOB). Hanpumep, Accu-Chek Softclix 6bin oueHeH 13,5%
Cy6beKTOB KakK «HanGonee 60Me3HEHHbIM», MO cpaBHeHUW ¢ 25,0% KakK «0JUMHAKOBO
60n1e3HEHHbII» 1 61,5% «MeHee GonesHeHHbI», yem OneTouch UltraSoft.

Ba>kKHOCTb TLLATENIbHOr0 KOHTPONSA FIMKEMUKW ANS NPefoTBpaLLeHns
OCMOXHEHWIM nNpu  AuabeTe Oblia npuBedeHa B HECKONbKMX
nccnegoBanusx (MccnegoBaHust no 6opbbe ¢ caxapHbiM AnabeTom u
OCNOXHeHUsMU' 1 TepCneKTUBHOIO  WUCCNEAOBaHMSA  CaxapHOro
anabeta B CoeiuHeHHOM KoponeBcBe”.) C TOUKU 3peHUst MauMeHToB
C caxapHbiM AMabeToM, OAHWMM W3 MPenaTCTBUIA ANA BbINO/HEHUS
noctostHHoro SMBG sBnseTca 6071b 0T MpOKa/biBaHWA. ApyrvmMun
CnoBamy,  yYMeHblUeHWe  60nM  OT  MNpoKa/biBaHWA  OygeT
-CNOCco6CTBOBATL Y/yULLEHNIO CO6MI0AEHNSA NauMeHTOM afeKBaTHOro
P'fIMKEMMYECKOTr0 KOHTPOMA M YNYYLINT KAayYecTBO XKU3HM NauMeHTOB C
Anabetom. [pyrmmn  cnosamu, A1 HaubOMbLUErO  CHUXXEHWSA
NCKX0NornYeckoro 6Gapbepa 1A BbINONHeHUS ycnosuii  SMBG,
MeAnepcoHan  JO/DKeH — HasHayaTb  nauveHTam C  AvabeTom
«MpPaKTUYecKN 6e360/1e3HeHHbIe» MPOKa/lbIBatOLLME YCTPOVCTBA.

XypHan Diabetes Sci Technol 1142
Tom 3, Bbinyck 5, CeHTsbpb 2009.
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Koxep

WcnbiTaHne 6bin0 npakTuyeckn 6e3 6onn  Het [la

r I~

Ibni

]
A I
Accu-Chek Accu-Chek One Touch FreeStyle Ascensia
Aviva Compact Hlus  Ullra2 Freedom  Contour
McnbiTaHue 6bin10 npakTuyeckn 6e3 6onn  Het fa
Q
Y n;, 1 1
mi 1 nn
1
a
« i oY
lag
Accu-Chek Accu-Chek Accu-Chek One Touch TheraSense Ascensia
Softelix Softclix Plus  Multielix UltraSoft FreeStyle Microlet/

Vaculance

PucyHok 3. [llokasatens 60nu Agna cuctem MOHUTOpuHra K (BepxHAs mnaHenb) w
npoKanbiBalLWMX YCTPOWCTB (HWXHASA NaHeNnb) (AaHHble MNoNyyeHbl W3 12-AHEBHOro
BOMPOCHWKA W BbIXOAHOrO BOMPOCHMKA). Hanpumep, no  pesynbTaTaM MCNbITaHMA
ycTpoiictBo Accu-Chek Aviva GbiN0 OLEHEHO KaK «MPaKTUYeCKW 6e360Me3HEHHOE» Y

61,5% nayMeHTOB M «Kak Takoe, YTO Bbi3blBano 60/b» y 38,5% MCMbITyeMbIX.

PucyHok 4. TunuyHas (opma naHueta C OCTPbIM KOHLOM, TpeMs MNOBEPXHOCTAMU W

[BYMS PEXYLWUMU YrIamu.

www.journalofdst.org
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MepeBoa BbINonHMNa nepesoagunk KacymoBa dnopa CeidagauHoBHa, nacnopT 4613 402952, BbigaHHbIA TIT Ne2 MexpaiioHHOro
OY®MC Poccum no MocKoBCKOW 0611acTy B ropofckom nocesieHnn HornHek 27.05.2014 roga, kog noapasgeneHms 500-097.

A, NleoHoBa [uHa TaHOBHa, HoTapuyc ropoga MOCKBbI, CBUAETENILCTBYIO MOA/MHHOCTL MOANMUCH
nepesog4Ymka KacymoBoii ®nopbl CelidhaganHoBUbI.

Moanuck cienaHa B MOEM MPUCYTCTBUM.

JIN4HOCTb MognucaBLLUel JOKYMEHT yCTaHOB/IEHA.

3apervcTpupoBaHo B peectpe: No 'I- yn
B3bickaHO rocyaapcTBeHHON NoLwMHbI (Mo Tapudy): 100 py6.0O Kon.

XypHan Diabetes Sci Technol 1143 www.journalofdst.org
Tom 3, Bbinyck 5, CeHTA6pb 2009.
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Bcero npoLm1To, npoHymMepoBaHo
1 CKPEIVIEHO nevaTbio” (LecTHaaLaTb) JMCTOB.
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Roche

KOH®UNAEHUMANBHO. MH®OPMALMA TOMbKO ANA LIENEN PEEUCTPALIN

XapakTepucTukn

Homep PerucTpaumoHHoro
YpocTosepeHus

MNpownssoguTess

Knacc puvicka
OKI1 kog ( OKMNA-2)
MeTog, cTepuamnsaumm

Ha3HaueHwne

m><n—| 3

o
=c

MpoTuBoNoOKasaHNs

a6apnTHbIE pa3Mepbl NaHLEeTa, MM
[/IMHa, He MeHee
LMpKHA
TO/LUMHA
[/IMHa 6€3 3aLMTHON HacagKm

I o

Pa3mepbl naHueTa nocagouHble, MM
Pasmepbl Urnbl naHueTa, Mm
fnameTp urnbl 21 G
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JaHUEeTbl K YCTPOICTBY 415 NPOKablBaHUsA NasbLa
"AKkKy-Yek CothTknmke" (Accu-Chek Softclix): 1
NaHueTbl Akky-Yek CodpTknmke XL Ne 50 (Accu-
Chek Softclix XL 50 Lancets)

®C3 2008/01408 o1 12.12.16

«Roche Diabetes Care GmbH» («Pow Ouabete Kea
MM6X»),8an(1bol'er Strasse 116, 68.305 Mannheim,
Germany

1
93 9800
ravMmma-usyyeHve

NaHueTbl NpefHa3HayeHbl 405 NOMyYEHWS Kanam
KpOBW /19 COBMECTHOIO MCMO/b30BaHMs €
YCTPOWCTBOM /19 NPOKa/IbIBaHWA KOXMAKKY-Yek
CothTKNMKC.

ABCOMHOTHBIX NPOTVBOMOKA3aHUIA HET.
PekoMeHZ0BaHO OCYLLECTBNATL 3a60p KpPoBUW 13
06nacTu, rae Koxa He MHeLypoBaHa 1 He
BOCTa/eHa.

He cnegyeT nonyyaTb KpoBb W3 NasibLa C MH(EKLMER
KOXW WX HOTTS.

32+0.7 Mm
7,5+ 0,3 mm
5+(), Lmm
5+0,1mm
5,0x5,0x2,0+0,1 mm

0,8 0,1 mm

NaHueTbl KoaryYek CohTKIMKC O4HOPA30BbIe,
ctepunbHble No50 (CoaguChek Softclix Lancet, 50)»

«Roche Diabetes Care GmbH>» («Pow [nateTe Kea
rM6X»),Sandhofer Strasse 116, 68305 Mannheim,
Germany

2a
94 3200 (OKNA-2 32.50.13.110)

ramma-usnyyeHume

JlaHUeTbI NpefHa3Ha4eHbl A NOMYYeEHNs Kanam
KpOBM /11 COBMECTHOIO MCMO/b30BaHUA C
YCTPOCTBOM A1 NPOKa/ibiBaHUsA Koxku CoaguChek
XS Sofftclix.

ABCOMIOTHBIX MPOTUBOMOKA3aHUIA HeT.
PeKOMEH/0BaHO OCYLLLECTB/ISTH 3a60p KPOBMW 13
0651acTu, e KoXa He MHQeLMpoBaHa 1 He BocnaseHa.
He cnegyeT nonyyaTb KPOBb M3 NasbLa ¢ UHEEKLEN
KOXW W HOFTS.

32+0.7 Mm
7,5+ 0,3 mm
50,1 mMm
5+0,1Mm
5,0x5,0x20%0,1 mm

0,8 +0,1 mm
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KOHOVAEHUWMANBHO.

[/IIHA BUAMMOIA YacTy Urmbl
[JIMHA BCEIA Wbl
Pasmepbl 3aLWMTHON HacafKu, MM

J/MHa
avameTp

TO/WKMHa

CrepunbHOCTb

LLlepoxoBaTocThb (napametp Rg)
(urnbt), MK.M
Bec naHueTa, 1

CWIMKOHOBOE NOKPbITHE MUIJIbl
(ecTb/HeT)):

Nrna

Teno naHueTa
3almMTHan Hacafka

KapTOHHble MaTepuaibi

NaHueT caenaH v3 yTUAM3NPOBaHHOMO
WM BTOPUYHOTO CbIpbs: (Aa/HeT)

[MnoTHOCTb Urnbl, r/cM”

OCTpOTa KOHLa Urnbl naHUeTa

MPOYHOCTb COEAVHEHNS OCTPUS
NaHLeTa v Kopnyca naHueTa

& 000 LHPMH (&7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU
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Roche

NHO®OPMALMA TONBKO ANA LLEENEN PETUCTPALNI

34+05 mMm
25,3+0,1mMm

10+ 0,1 mm
7,5 £0,3 Mm
3 +0,1 mm

4 ropa

< 6.3 MKM

21G: 04 r:01 r

Ectb (Mapka matepmana MDX4-4159)

MegunumHckas Hepxkasetowas ctasb ( 1.4301) AlSI
304

PE (nonmatuneH)
PE (nonmatuneH)

KaptoH, GC2 Ex. Top 275 r/m"

HeT
7,9-7,93 r/em®

yCuIve NpoKosa KOHAEeHCaTOpHOl bymarn,
TonwmHoli 15 Mkm cocTaBnset < 0,09 H; npu atom
bymara He Mporn6aeTcs, paspes POBHbIIA.
Yron 3atoukun 18°.

BbILEPXKMBAET UCMbITATENbHYIO HarpysKky
MUHUMaNbLHO 25 H B TeueHue 1c 6e3 HapyLLeHus
COEAVIHEHWUIA.

3,4 +0,5 vm
25,3+0,1 Mm

10+ 0,1 mm
7,5 £0,3 Mm
3 +£01 vm

4 roga

< 6.3 MKM

21G: 04 rs0.1 r

Ectb (Mapka matepuana MDX4-4159)

MeauumHcKas Hepxkasetowlas ctasb ( 1.4301) Al1S1
304

PE (nonuatuseH)
PE (nonuaTtusneH)

KapToH, GC2 Ex. Top 275 r/m"
HeT

7,9-7,93 rlem®

yCUnve NpoKosa KOHAEHCATOPHOW Gymary, TOMLLMHON
15 mkm cocTasnseT < 0,09 H; npy aTom Bymara He
MpornbaeTcs, paspe3 POBHbI.
Yron 3aToukn 18°.

BbIJEPXKMBAET UCMbITATENbHYIO Harpy3Ky MUHUMASIbHO
25 H B TeyeHune 1c 6e3 HapyLLEeHUs COeAVHEHNA.
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KOH®UNAEHUNANBHO. MH®OPMALMA TOMNBKO ANA LIENTENA PETUCTPALMN

3ayCeHLibl, OCTPbIE KPOMKM OTCYTCTBYIOT, 3ayCeHLbl, OCTPble KPOMKU OTCYTCTBYHOT,
Tpe60BaHMs K KOMHOLLEH YacTu KOMbEBU/HASA 3aTOUKA: OCTPWE WI/Ibl 3aTOYEHO B 3 KOMbEBMHASA 3aTOYKA: OCTPUE UMbl 3aTOUEHO B 3
MI0CKOCTAX MI0CKOCTAX
w-\i- >
Y-
1 .. B - \
> .
I .AlLl .I

M306pakeHne m3aenvs

a-.W B L

‘L)I_(
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[MepeBof C aHIINIACKOTO 1 HEMELKOTO A3bIKOB Ha PYCCKUIA A3bIK
[/Torotun: «PoLu»)

«JlaHueTbl KoaryYek CothTKNMKC ogHopasoBble, cTepunbHble Ne 50 (CoaguChek Softclix Lancet, 50)»

YTBepxaeHo

«Pow OnabeTte Kea M'M6X» (Roche Diabetes Care GmbH)

[Jata: 17 mapta 2017 roga

[noanwucs]

Buprut ééenb (Birgit Gobel)

PykoBoguTens 0TAeN1la HOPMaTUBHO-NPABOBOro perynuposaHuns 3a npegenamu CLUA nogpasgeneHus no
omnabety

[LWTamn: «Pow AunabeTte Kea MTM6X» (Roche Diabetes Care GmbH)
CaHpxotep LTpacce 116

68305 MaHHxaiim

(Sandhofer Strasse 116, 68305 Mannheim)]

2017

MepeBog BbINoNHMNA NepeBogunk Kacymosa Propa CeiichaganHoBHa, nacnopt 4613 402952,
BblAaHHbIA TIT Ne2 MexpaiioHHoro OY®MC Poccmm no MOCKOBCKOW 061aCTU B FOPOACKOM MOCENeHNU
HornHcl1"27.05.2014 roga, ko4 nogpasge”Husa 500-097.

o n
Poccuinickas Pepepauus
"opog Mocksa.
[BajuaTb BOCLMOro MapTa Be ThbICAYM CEMHaALIATOro roga.
A, JleoHoBa [uHa TaHOBHa, HOTapuyc ropoga MOCKBbI, CBUAETENLCTBYHO MOAANHHOCTL MOAMNUCU
nepesogunka Kacymosont ®nopbl CelihaaMHOBHbI.
Moanuck caenaHa B MOEM MPUCYTCTBUN.
JlnyHocTb noanucasluUeil JOKYMEHT YCTaHOB/EHA.

3aperncTpmMpoBaHo B peecTpe: Z7 b5
B3bIiCKaHO rocyapcTBEHHONM NOLWAMHbI (Mo Tapudy): 100 py6.00 kon.
YnnayeHo 3a OKasaHWe yciyr NpaBoBOro WM TEXHUYECKora-xapakTepa: - py6. 00 kon.

[.T. JleoHoBa

o\ TC/: /1
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Bcero npowwnto, NpoHymepoBaHo
1 CKpenseHo nevap”i”™ (NATb) NUCTOB.
HoTapuyc [.T. leoHoBa
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B1 UR 231 /2017

Certification/Begiaubiqung

Hiermit beglaubige ich, dass
vorseitige Unterschrift vor

mir als eigenhandig volizogen
anerkannt wurde durch

hereby certifiy that the foregoing
is the true signature acknowledged

in my presence by

Mrs./Frau Birgit Gobel,
born/geb. am 24.07.1977,

with business address geschaftsansassig

Sandhofer StraBe 116, 68305 Mannheim

personally known personlich bekannt

acting for handeind fOr ”

Firma Roche Diabetes Care GmbH
mit dem Sitz in Mannheim

Mannheim, den 25.01.2017
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NHCTpyKUKSA
NaHueTbl Koai'yHeK Co(pTKAMKC ogHopa3oBble, cTepuibHble Ne50 (CoaguChek Softclix
Lancet, 50)
b - vV A
*A34fpkAil v N bnns
,,,,,,,,,,,,,,,,,,,,, : _ -4
3almTHas NaHuet f-5
Hacagka,

JlaHueTbl NpeaHasHadeHb! AN MOMyYeHUs Karvyivi KPOBY N1 COBMECTHOIO MCMO/b30BaHWS € YCTPOCTBOM /1A
npokasbiBaHus Ko CoaguChek XS Softclix.

JaHHas VHCTPYKLMS OMMCHIBAET TO/bKO MCMOMb30BaHVe NaHUeToB KoaryYek Codirkvke. [ momyqeHns AeTasbHOw
MHhopMaLM 06 1CMO/b30BaHUN YCTPOCTBA AN MPOKA/TbIBAHWSA KO, MOTYHEHUS Karvi KPOBMW, HaCTPOKaXx r/TyouHb!
MpOoKO/ia M T.A4. 0BpaTUTECh K MHCTPYKLMI MO UCMO/b30BaHMIO YCTPOCTBA /11 MPpOKasibiBaHWA Ko KoaryYek ke 3c

CooTk/mKC .

NMpotneonokKasaHMa K NPUMEHEHUIO

ABCOMOTHLIX MPOTVBOMOKa3aHWIA HET.
PeKoMeH0BaHO OCYLLECTB/IATH 3a60p KPOBY M3 06/1acTL, TAg KOXa He MH(eLMpoBaHa 1 He BOCTarieHa.
He cregyeT nomyyarb KpoBb 113 MasibLia C MHGEKLWEN KOXU WA HOTTS.

BO3MOXHble NO60YHbIEe AelicTBNUSA
HeT HMKaKuX MoBOYHBbIX AEMCTBMVI, €C/IN NCMO/Mb30BaTh /TaHUETHI MO0 Ha3HA4YEHWIKO.

I/IHqupmau,vm no 6e30nacHoOCTU:

Y VNN ""aanniitiier Ta. Totnnoxiiocxs H0SVA4eMMAR vexa -3/10pOBbIO.

& 000 LHPMH (&7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU



Vicronb3yiiTe € yCTPOICTBOM AN1A MpoKayibiBaHWA Koxm KoaryUek Vikc 3¢ CodiTKMKC TOMbKO MaHUeThl KoaryYek
Codprknmke, Akky-Uek Codotkimke wim Akky-Yek Coitkrivke XL Vicrnonb3oBaHue Apyrx NaHLETOB MOXET MOBPeayTh
YCTPOIACTBO W MOMELLIATL ero 6ecriepeboiiHoin pabore.

YCTPOIACTBO AN MpOKasbiBaHUS KO KoaryHek Vike Sc CofpTKMKC npeaHasHaqeHo TOMbKO A
VHOVBILYa/bHOO MCTIO/b308aHMsA! ET0 MOXHO 1CMo/b30BaTh /161 MOTyHEHUS Karyiv KPOBM TO/bKO OAHOTO W TOMO Xe
vua. Tpy MCronb30BaHNY YCTPOCTBA /191 MPOKANbIBaHA KOXM PasHbIMA SIK0bMY, BTOM HMCIIE Y/leHamMW CeMblA, WK
MEAVLIMHCKMMM CrieLpa/icTaMy 418 MOMyHeHNA Karvivi KposW Y pasHbIX MaLyeHTOB CYLLIECTBYET PUCK PaCcrpOCTPaHEHNA
VHheKUiA. MosToMy JaHHOE YCTPOVCTBO /1A MPOKa/bIBAHMA KOXW He MpeaHasHaueHo 151 MpotecCMOHa/bHOM0
WCMONb30BaHUA B MEAMLIMHCKUX YUPEXKOEHUAX.

XpaHuTe YCTPOICTBO A1 MPOKa/bIBAHMS KOXMW 1 BCE MPUHAA/IEXHOCTY K HEMY BHE [OCAraemMoCTy aeTelt Ao 3 fieT. Mom
Mpor/aTbiBaHAN MENKUX AeTaneli (HACAA0K Wi T. N.) CYLLECTBYET OMacHOCTb YAyLLEHVA.

[Mp1 MaaeHM yYCTPOIACTBA 191 NMPOKa/TbIBAHMS KOXXM C YCTaHOB/IEHHbIM /IAHLIETOM BO3MOXHO OC/abrieHvie tmkcaLim
NaHLeTa B iepxkarenie naHuUeTa. B aTom cryyae 1enonb3oBaTh YCTPOMCTBO /19 NMPOKAbIBaHNA KOXW 1 MOMyHeHWs Karviv
KPpOBY Hefb3A. B OTAeMbHbIX CyHasX NaHLET MOXET BbICTYMTL 13 BLIXOAHOMO OTBEPCTUSA HacadKy, B 3TOM CITy4ae Bbl
MOXETE MOpaHUTLCA 06 Hero. Mo3ToMy He MpYKacaiiTeCh K nepesHeil YacT HacaaKu. Ecnm yeTpoiicTBO /19 NPOKasibIBaHIs
KOXU YNasno, OCTOPOXHO MoAHMMUTE ero. CHUMUTE HacaaKy C YCTPOICTBA /19 NMPOKa/bIBaHUA KOXW. BybTe 0CTOPOXHBI C
JBHLETOM, YTOObI He MOpaHUTLCA 06 Hero. OBA3aTe/bHO YaanMTe MaHLET 1 YTWIM3MPYIATE ero.

[MoaroToBka:

Mepep, Noy4eHVEM Karvi KpoBY BbIMOIATE PYKM TEM/IOW BOgoi € MbUToM. (CM.PUC.1) XOpOLLO BbICyLLyTE pyKA. 310
MO3BO/IAET COKPATUTL 3arpa3HeHne B MECTE MPOKO/A M CTUMY/IMPYET KPOBOTOK.

Puc. 1 Puc. 2 Puc. 3 Puc.4

Pc.A Puc.6

YcTaHoBKa WM 3aMeHa naHuerta:

Mepep NoMyueHVEM Karyi KPOBM C MOMOLLIKO YCTPOIACTBA 15 MPOKA/bIBaHNA KoM HEOOXOAMMO YCTaHOBMUTb JIAHLIET.
CHUMMTE HacaaKy C YCTPOIACTBA /11 NPOKa/bIBaHMS KOXU. (CM. Pvic. 2),

BcraBbTe [0 YNopa B fepkaTe/lb flaHLEeTa HOBbI SaHLET (CM. Prc.3). JTaHLET A0/mKeH 3aMKCUPOBATLCA CO LLEMHKOM.

CHuMUTE 3aLLMTHYHO HacafKy C flaHueTa (em. Prc.d ).
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YcTaHoBUTE Hacaaky Ha MecTo. [Mpy 3ToM 6G0Opo3aKa MOSVLMOHVIDOBAHWS HA HACAAKE W JIMHUA MO3VLMOHMPOBAHWS Ha
YCTPOIACTBE 11 MPOKa/IbIBaHS KO JO/MKHBI COCTABMSTL OfHY /IMHUKO (CM. Puic.5). Hacazka JomkHa 3adMKCHpoBaTbCs
CO LLE/UKOM.

Mony4veHne Kannn KpoBu:
MonmyunTb Karyiko KpPoBM MOXKHO, Kak Mpaswnio, U3 nMoboro nanblia. OHaKko He CnefyeT nonyyarb KpoBb M3 Ma/ibla C

VHAEKLVIEI KOX/ WM HOTS. Mibl PEKOMEH/LYEM MCTIONb30BaTh 151 MOMYYEHs! KaMWITSIPHOV KPOBU GOKOBbIE MOBEPXHOCTM
KOHYMKOB Ma/ibLIEB, Tak Kak GO/EBbIE OLLYLLIEHIAS, BO3HUKAOLLWIE MK MPOKOSIE B 3TVX MECTaX, MAHVMASTbHBI.

[nA nonmyyeHnst karyi KPOBM BCErfa MCMOMb3yiiTe HOBbIA flaHUET. 3TO COKPATUT PUCK MHKDMLMPOBaHMUSA, U
MNO/TyYeHWE Karnv KpoBw ByaeT noutyi 6e360/1e3HEHHBIM.

Vicrionb3yiite  yCTPOIACTBO A1 MPOKa/bBaHWS KOXA TOMBKO C YCTAHOB/EHHOM Hacaakoid. Ecrm Hacagka He
YCTAHOB/IEHA, JTAHLIET MPOKO/IET KOXY CAMLLKOM [/TyBOKO, UTO MOMXET MPUBECTY K GOIEBBIM OLLYLLIEHUSIM.

MosyunTe Karnto KpoBWM B COOTBETCTBUM C VHCTPYKUME/ MO MCMOMb30BaHWIO YCTPOCTBA /19 MPOKa/IbIBAHUA KOXM
KoaryYek Vikc 3c Corknmke. Crieapte 3a TeM, UTO6bI MECTO NPOKO/1a 0CTaBa/I0Ch UMCTbIM.

YTWIM3VpYIATe 1CM0/b30BaHHbIE MIAHLIETbI COMMACHO TPeGOBaHWSM AEMCTBYHOLLETO 3aKOHOAATENBCTBA.

YTWIM3MpYiiTe MCMONb30BaHHbIE NTAHLIETbI TakuM 00pasoM, YTOBbl BOMOMXHOCTb MOBPEXKIEHWS OCTPVEM Oblia
VICKHO4eHa. XpaHiTb YCTPOCTBO A1 MPOKa/TbIBAHNA KOXU MOXHO TO/bKO Ge3 YCTaHOBNEHHOIO JlaHLIETa.

Bbl6pOC NCNOoNb30BaHHOIO NaHuUueTa:

CHUMWTE HacaaKy C YCTPOICTBA /151 MPOKa/bIBaHMA KoM (Cm. Puic. 2).
MepensuHLTE MexaHU3M BbiGpoca Briepes, (cM. Puc. 6 ).

IMpou3BoAMTCS BbIGPOC UCMO/E30BAHHOMO JIAHLIETA.

YCTaHoBUTe HacaaKy Ha MeCTo.
YTWI3MpyiiTe NCroMb30BaHHbIE MAHLIETbI COraCHO TPebOBaHVAM JECTBYHOLLErO 3aKOHOAATENbCTBA.

YTWWBVPYIATE CMO/b30BaHHbIE JIAHLIETH! TakM 0BpasoM, YTOGbl BO3MOXHOCTb MOBPEMXIEHWS OCTPUEM Gbia
VICK/THoHeHa.

XpaHuTb YCTPOICTBO 151 MPOKa/TbIBAHYS KoM MOYKHO TO/bKO 6€3 YCTaHOB/EHHOIO SAHLIETA.

CneupdmkaLHs

Lyavetp vrmbl 2G  (0810,1 mwv)
Macca flaHLeTa, T 04+01r
CWIMKOHOBOE MOKPbITVE UMbl (ECTH/HET) Ectb

Marepuan m3aenms:

JlaHueTbl KoaryYek CothTKMKC ofHopasosble,  Urna
ctepunbHble (CoaguChek Softclix Lancet) HepxasetoLLiga ctarb ( 1.4301)
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AlSI 304:

C0,07%

Si 1,00%

Mn 2,00 %

P 0,045 %

80,015%

Cr 175195 %

Ni 8,0-10,5 %

NO,10%

CwnmkoHoBoe nokpbIve - MDX4-4159
Teno niaHug-ra: PE (MonvaTuieH)
3aumTHas Hacazka : PE (MonuatuneH)

[ny6rHa npokona 0,6 Mv - 2,25 MM (B 33BUCUMOCTY OT
3a[laHHOro NapaveTpa Ha yCTpOICTBe AN
npokasbisaHua Koxwt CoaguChek XS
Softclix, foctynHo 11 napameTpos)

OCTpOTa KOHLA UMbl aHLETa yCuvie NPOKo/a KOHAEHCATOPHOM Gymary,
TonwyHoi 15 Mk cocTasniseT < 0,09 H; npm
aTom BymMara He nporvbaetcs, paspes
POBHbIIA.

Yron satoukn 18°.

Tpe6oBaHMA K KOMHOLLEHA YacTu 3ayCeHLbl, OCTPble KPOMKV OTCYTCTBYHOT,
KOMbEBIHAA 3aTO4Ka: OCTPKE UITTbI
33TO4EHO B 3 MN/I0CKOCTSAX.

YcnoBunsa u c|)oKM xpaHeHuUN:

CpoK rofHocTv: V3aenme octaetcs ClepurbibM 4 Tofg, UCTEYeHe CPOKA FOMTTOCTU em. Ha VTiaKOBKe.
Xpamrib [) MecTax MenocTyMHbIX 451 aereii.

He ncltOIbmars nocrne UCTeUeHMs CpoKa FoIHOCTM

YnakoBKa:

V30enve yrakoBaHO B KapTOHHYHO KOPOOKy, B YMakoBKy B/IOMEHa MHCTPYKLMS,

CrieLyia/bHasi TPAHCTIOPTMPOBOYHAS YMAKOBKA 1 aMOPTV3VPYHOLLWIA KOHTEHEP OBGECTIEUMBAKOT [OCTATOUHYHO 3aLLMTY OT
MEXAHVYECKVIX, KIMMATUUECKVX BO3AEICTBIIA MY YCOBIM COBIOAEHIS MPaB TPAHCTIOPTUPOBKM.

Pa3vepbl TPaHCMOPTUPOBOYHOI YMakoBKM ( 45*%35*70) M.

MapKkupoBka:

B cootsetctBUM ¢ ANPEKTVIBAMIW EC Roche Diabetes Care GmbH v1crnonb3yeT criefyroLLvie CUMBOSIbI 1 3HaKY;
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Cvivson OnpepeneHve Cvivson OnpeseneHve
C a BHVMaHVie, M, MHCTPYKLMIO M0 MPUMEHEHIIO LOT  Homep naptwu

MpeocTepexxeHme: cobntofaliTe yKasaHus no
A TEXHMKe 6E30MacHOCTH, MPUBEAEHHbIE B STERILE R CrepunmnaoBaHo 06yueHeM
VHCTPYKLMM 1O 1CMO/b30BaHUO 3TOTO MPOayKTa

JaHHbI/i NpogyKT 0TBE4aeT TpeboBaHAM

N\ Esponeiickoli AvpekTusbl 98/79/EC no
Q 0088 MEAVLIMHCKM YCTPOIACTBaM /11 in Vitro CD TONBKO A7 OBHOPA30BOrO MpUMeHeHA
[JMarHoCTUKN.
- M MpovssomuTens d Vcnonb3oBaTh 40 (BCKPbITas/HEBCKpbITas
I YMaKoBKa)
Iref] KaranoHbiii Hovep OO IMpviém 1 BTOpKYHas NepepaboTka
MapKVPOBAHHOIO YMakOBOYHOTO MaTepuana

MapKurpoBKa NoTpebuTeNbCKOM YNaKOBKU COAEPXXMUT CneaytoLyo MHhopMaLnio:
HavvieHoBaHvie 13aenms

HavmeHosaHve, Anpec npovsoauTens

KaTanoxHbiin Homep

Homep napmin

Howmep fota

Cpok rogHocm

YKazaHue Ha CTEPUIbHOCTb M3e i

TorbKo A9 04HOPAa30BOro MCMO/Ib30BaHMA

KOnmM4ecTso LL.

Cu1MBON BTOPWYHOV NEpepaboTKN MapKUPOBAHHOTO YMaKoBOYHOTO Marepuasa
3Hax CE-MapK1poBKN

BHVMaHVe, CM. MHCTPYKLMIO M0 MPYMEHEHWIO

MpefocTepexeHre Ha COB/OAEHVE YKa3aHWIA M0 TEXHVKe Ge30MacHOCTM

MakeT MapK1pOBKM Ha PyCCKOM i3blKe

& 000 LHPMH (&7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU



Ne506509001
CoaguChek Softclix Lancet, 50

«/BHETLI KoaryHexk CofiTKrvIKe oaHope: 10BbE,
crepbHbE NGO (CoaguChek Softclix Lancet, 50)»

PervicTpaLivoHHoe yaocTosepeHve X or__

QoK MQIHOCTV GV HA YTIAKDBKE

Hovep fotacv Ha yrakoske

MpovseOmVTE; «Roche Diabetes Care GrbH»
CPRow [yatete Kea MvoX'), Sandhofer Strasse 116,
D- 68305 Manheim Gerrarny, 'epverHs

YNoHOMOHeHHb A MPECTaBATES b MPOVBBOIMTENS He:
TeppuTopm P OBLLECTEO C OFpaHHEHHO
OTBETCTBEHHOCTHHO «PoLwl [yarHocTvika Pyo» (000
«Pow [yarHocvika Pyc»), 107031, Mocksa,
TpybHas nowgap, 4.2 Tem: +7 495 229-69-99.
thake: +7 495 229-62-64. E-mail:

moscow, reception diatr/iroche.com

*CEpPTUMLPOBAHKE TOBapa MPearosiaraeTcs Moc/e NoydeHnst PErvCTPALIVIOHHOTO YOCTOBEPEHUS.

«CMMBO/ BTOPUYHOM MepepaboTKN MapKVPOBaHHOTO YMaKOBOYHOMO Matepuania», «3Hak CE-MapKupoBKU», «BHUMaHMe,
CM. VHCTPYKUMIO M0 MPUMEHEHUIO», «[pefocTepeXkeHne Ha Cob/tofeHMe YKa3aHWin Mo TexHWKe 6e30MacHOCTU» HaHeCeHb!
Ha OpPUIMHAILHYIO YTIAKOBKY. MBpKMPOBKA Ma PYCCKOM SBbIKE HaHeceHa TOMbKO Ha OfHY V3 Ay6nMpYHOLLMXCS CTOPOH
OPUIMHA/THOM YaKOBKA.

YcnoBus TpaHCNopTUPOBKMY

Mepen OTMpaBKOl/i C 3aBOdA W3AE/ME MPOXOAMT KOHTPOMbHbIE MPOBEPKU. MeXIyHapoaHble CYMBOSbI Ha YTIAKOBKE W
CcreupaibHbIe MHCTPYKLMM 10 0GPaLLEHNIO YKA3bIBaKOT TPaHCMOPTVPOBLLMKY, KaK CrieflyeT 06pallaThbest C maaenveM. Mpun
Ha/MYM OGbIX C/IEOB HEMPABWIBHOMO OGPALLEHNS] WA MOBPEXIEHNST HEME/IEHHO 0BpaTUTeCh B OTAEN OBC/y)KVBaHMS
K/VEHTOB YTO/HOMOYEHHOIO MPEACTABUATEN MPOU3BOAMTENS W K PEFVIOHATTLHOMY TMOCTaBLLYIKY.

TpaHCMopTVPOBKa. OCYLLIECTB/ISIETCA BCEMM BMIAMM TPAHCMOPTA B KPbTbX TPAHCTIOPTHBIX CPEACTBaX B COOTBETCTBUU C
MpaBUIaMA TNePEBO3KN FPy30B, [EVCTBYHOLLMMM Ha KaXKIOM BuWfe TpaHcropTa. TeMrepaTypa npy TPaHCTIopTUPOBKE OT 2 fI0
30°C

Tpe6oBaHUA K OXpaHe OKpyXKatoLleii cpeabl

MeayLMHCKoe M3aenvie NP MICTIoNb30BaHIM, TPAHCTIOPTUPOBKE U XPaHeHM He OKa3bIBAeT HeraTVBHOMO BO3AEICTBUS Ha
Ye/IOBEKa 11 OKPY)KAIOLLYIO Cpedy MpW COB/IOOEHNN YCIIoBUA MPUMEHEHWST U MEP MPELOCTOPOXHOCTY, YKasaHHbX B

VHCTPYKLIVA,

Y1tunnsaumsa

Bo u3beXaH/e BO3MOKHOMO 3arpsiBHEHVSI OKPYKAOLLEW cpenbl faHUeTbl KoaryUek COTKMKC € MCTEKLLMM CPOKOM
TOIHOCTY, @ TaKKe UCTI0/b30BaHHbIe TaHLETbI JO/DKHbI YTWIMBMPOBATLCS B COOTBETCTBUM C MECTHBIMM FOCYAaPCTBEHHBIMA 1
/ W 6OMBHNYHBIMA HOPMATVIBHB IM TPEOOBAHNSIMIA.

IMpaBWTbHOE YHUUTOXEHVE W yTWI3aLMS GyAeT MOAAEPKMBATL COXPaHeHe NMPMPOAHBIX PECYPCOB M COARICTBOBATL 3aLLTE
" LLpPOBLS YerioBeKa M OKPY)KAtOLLIEN cpefpl.

YTUNU3aUmMsi 0TX00B YNaKOBKU.
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YnakoBka npofykumm «Roche Diabetes Care  GmbH» ("Poww Juabete Kea MvoX") paspaboTaHa C LEbO CBEAEHUS K
MUHUMYMY 3arpsisHEHIIs OKPYMKAROLLEY cpedbl NP COXPaHEHUM LIEMIOCTHOCTW MPOAyKTa BO Bpems TPaHCMOPTMPOBKA U
XpaHeHVs. YTaKoBOUHbIE OTXOAb! AO/MKHbI YTWIM3MPOBATLCS B MECTHBIX MyHKTaxX CO0pa YMakoBKW, B CrieLMa3MpoBaHHbIE
KOHTeViHepEN, pacrioNoKeHHble B MyHULWNAMATETaX.

Y C] YTunnsauusa nsgenus ¢ UCTEKLWMM CPOKOM FOAHOCTU U O0TXOA0B, UCMNO/1b30BaHHbIX MAHLETOB.

Mpn yTUAM3aLMA 1 YHALTOXEHAN M3LEMNIA C UCTEKLLKIM CPOKOM FOAHOCTY, & Takoke OTXOZO0B, MCMO/b30BaHHbIX NAHLIETOB,
HeoOXOQYMO  [eiACTBOBaTb B  COOTBETCTBMM C  TUIVEHWYECKUMM  HOpMATMBaMM W C/IefoBaTb  OfULIMabHbIM
VHCTPYKLMSIM 110 YTWIM3ALM U YHUUTOXKEHWIO MOTEHLMAbHO VHKDEKLIOHHOTO M XMMUUYECKOrO Matepuara, MpUHATBIM Ha
TeppuTopyn Poccuiickoin defepauymn 1 B gaHHOM JTTTY.

KrtoueBbIMI BOMPOCAMM B CTPATENAW YIPABNEHNS OTXOOAMM SIBMAETCS OMTMM3ALMS TaKTVK M MOAXOHOB K KOHEUHbIM
MPOAYKTaM, a TakoKe MUHM3ALINS BO3MOMXHOTO 3arpsisHEHIS OKPYMKAKOLLIEI Cpefbl.

Boriee NoAPOBHYH MHBOPMALIMIO MOXHO MOJTYUMTb Y MPOV3BOAMTENS / YTIONHOMOYEHHOIO MPe/CTABUTENS MPOVSBOAVTESIS.

YTWwwmsaUys A0/mKHa NPOBOAMTLCS B COOTBETCTBUAM C MECTHbIMMA HOpMAaMV 3aKOHOJATENbCTBA, a TakKe B COOTBETCTBIM C
MPOTOKOMAMY MEAVILMHCKOTO YUPEXKIEHIS, /e UCMOMb3yoTes AaHHbIE MEMLIVIHCKVE U3AEMS.

He yTUM3MPOBATL COBMECTHO C GbITOBBIMI OTXOJAMM.

MpeTeH3nK NO KauyecTBy (peknamauus)

MopAZoK MPEAbsBMEHNs peKnamauuidA 1 OTBETOB HA HUX PETY/MPYETCS TPaXKOAHCKAM MpaBoM. Peknavalyisi MOXET
MPESbABNATEC TOMBKO MO TakvM BOMPOCAM, KOTOpbE He SBMS/IMCH MPEAMETOM MPUEMKA TOBapa, MPOV3BEAEHHON B
COOTBETCTBAM C YCMOBUSMA [0roBopa. 10 BCeM BOMPOCAM, CBS3aHHbIM C OGC/Y)KVBAHMEM W3[ENMS, HEOGXOMMO
06paTTLCS K YNOMHOMOYEHHOMY MPEACTABUTEIO MPOM3BOAUTENA. B Cryuae peknaMalyim oGpaTvThes K MPOM3BOAMTENHO
WWM YNOMHOMOYEHHOMY MPEACTABUTESIHO MPOU3BOAMTESIS.

[apaHTUiiHble 06513aTeNbCTBA

MpomssoguTenb (KomnaHust «Roche Diabetes Care GmbH» (“"Pow [uabete Kea MM6X'"))rapaHTvipyeT, 4To JIaHUETbI
KoaryYek CodiTk/ivke oaHopasosble, crepuibHble NoS0 (CoaguChek Softclix Lancet, 50) cOOTBETCTBYHOT CriELMAMKALMAM,
3a51BIEHHBIM Ha 3TVIKETKe. [MpoM3BOaMTENb HECET OTBETCTBEHHOCTb 3a PaboTy M3AENMA TOMbKO B Cryyae UX MPaBWibHOMO
VCrI0/b30BaHMS B COOTBETCTBMM C UHCTPYKLIVIEN, & Tatoke COBMIOAEHNS MPaB XPpaHeHs 1 TPaHCTIOPTVPOBKM.

I/Boenma JO/MKHBI UCTIOMb30BATLCA TOMBKO A0 UCTEUEHNS C[pOKa rogHoCTW, KOTOprI7I YKa3aH Ha YrakOoBKe.

HACTOSLLAA OMPAHUUEHHAA TAPAHTUS 3AMEHSET COBOA VHBIE TAPAHTUY, OOHO3HAYHO
BbIPAXXEHHBIE WM TIOAPA3YMEBAEMbBIE, BK/IHOHYAA JIKOEYHO TMOAPASYMEBAEMYIO TAPAHTUHO
MPUFOAHOCTU A1 KOMMEPYECKOIO VICTIO/Mb30OBAHA WA [/19 JIKOBOV MHO LIE/, KOMMAHUA
ROCHE DIAGNOSTICS GmbH HE HECET OTBETCTBEHHOCTU 3A C/NYYAVHbIE, HEMPAMBIE,
CNELUMAJTBHBIE W KOCBEHHbBIE YBbITKAL

Mo BOMpocam, CBSi3aHHbIM C KAYeCTBOM M3EMMIA, a Taloke C WX paboTold, Hy>KHO OGpaLLaTCA K YMOIHOMOYEHHOMY
MPeACTaBUTEIHO NPOV3BOAVTENS Ha TeppuUTOpUn PA:

OGLLECTBO C OrpaHMHeHHON OTBETCTBEHHOCTHIO «Pow  [uarHocTuka Pyc» (OO0 «Pow  [uarHocTuka Pyc»), 107031,
Mocksa, Tpy6Hasi rowiaap, 4.2, Ten.: (495) 229-69-99, dukc: (495) 229-62-64

YMO/THOMOYEHHbIN npeacTaBuUTENb

YNOMHOMOYEHHBIN NMPeACTaBUTE b MPOM3BOANTENA B Poccuiickoin deaepaLym,
000 «PoLwu AnarHoctvka Pyc»

HOpmamueckuin agpec: 107031, Poccn. Mocksa. Tpy6Has miowaap, 4,2

MouToBbii gapec: 115114, Poceys, Mocksa, JIETHUKOBCKas yvug, 4.2, CTp. 2
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/03506509001
CoaguChek Softclix Lancet, 50
Ten.: 8(495) 229-69-99, thaxc: 8 (495) 229-62-64
VIH(hOpMAaLWIOHHBIIA LIEHTP:
8-800- 100-19- 68 (380HOK GeCMIaTHbIV A1 BCEX PervoHoB Poccun)
E-mail: rossia.coaguchek®roche.com

Agipec B VHTepHeTe: hitp:/Amwwv.coagHchek.ru

WHdhopmaums ons 3akasa

Ecrm Bbl KemaeTe 3akasarb YCTPOCTBO MUA MpokasbiBaHus oy KoaryYek Vikc 3¢ Codirkvke, naHueTbl KoaryYek
Cotprkrvke wm Hacagky KoaryYek CogiTKiMKC. Mpocum Bac 06paiaTeCst B VH(OPMAUMOHHBIA LEHTP (CM. pasden
«/H(OPMALIMOHHBIA LIEHTP»).

VH(hOPMALMOHHBIA LEHTP

Pocors /H(|)op\auHoIWbin ugHTp: 8-800-100-19-68 (exkeaHeBHO ¢ 9:00- 21:00. 3BOHOK Mo Poccum GecrinaTtHbli) . ATPEC B
VHTepHeTe: www.coagiichek.ru

KomnnekT noctasku m3genms

JlaHueTbl KoaryYek CodiTkivke ofHopasosble, cTepuribHbie NoSO (CoaguChek Softclix Lancet. 50). B yrakoBky BioxeHa
VIHCTRYKLIAA.
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MepeBoA C aHINNACKOT0 A3blKa Ha PYCCKUIA A3bIK
[/Torotun: «PoLu»|

/ TeKCT Ha pycCKOM f3blKe VIHCTPYKUUW MO NPUMEHEHUIO HA MeULMHCKOe U3fenue:
JTaHueTbl KoaryYek CopTKIMKC 04HOPa30Bble, CTepU/ibHble Ne 50
(CoaguChek Softclix Lancet, 50).

PASPABOTUUMK

«Pow Aunabete Kea TM6X» (Roche Diabetes Care GmbH), l'epmaHus.
CaHaxoep W Tpacce 116, 68305 MaHHxalim, l'epmanunsa (Sandhofer Strasse 116, 68305 Mannheim,
Germany)

AOPECA MECT MNMPOM3BOACTBA MEAVNUVMHCKOIO U3AENNA
«Pow [Onabete Kea 'M6X» (Roche Diabetes Care GmbH), CaHgxodep LUTpacce 116, 68305 MaHHxaiim, "epmaHus
(Sandhofer Strasse 116, 68305 Mannheim, Germany)

«leppecxalimep PereHcbypr m6X» (Gerresheimer Regensburg GmbH), Kymndmioonep wrtpacce 2,
93047 PereHcoypr, MepmaHusa (Kumpfmuhler strasse 2, 93047 Regensburg, Germany)

«XTN-Ctpetpa C.A.» (HTL-Strefa S.A.), yn. AgamoBek 7, 95-035 O3opkos, Monbwa (Ml Adamowek 7,
95-035 Ozorkow, Poland)

YTBepXaeHo

«Pow Aunabete Kea MNM6X» (Roche Diabetes Care GmbH)

[Jata: 25 aHBapa 2017 roga

[noanuce]

(nognwce)

Buprut 'é6ens (Birgit Gobel)

OTaen HopMaTMBHO-MPABOBOr0 PerynMpoBaHnsa nogpasgeneHuns no 6opsbe ¢ gnabeTom
LWTamn

[WTamn: «Pow Auabete Kea MmM6X» (Roche Diabetes Care GmbH)
CaHpxodep LTtpacce 116

68305 MaHHxaiim

(Sandhofer Strasse 116, 68305 Mannheim)]

2017
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o
/0 Bl UR 231/2017
Y poctoBepeHue

HacToAwum g cBUAETENbCTBYIO MOAAMHHOCTL MOAMNUCK, MPOCTABIEHHON B MOEM MPUCYTCTBUM T-KOWA
Buprut Médenb (Birgit Gobel), gata poxgennsa 24.07.1977 roga,
afpec MecTa paboThl;
CaHpgxotep LTpacce 116, 68305 MaHHxaim
(Sandhofer Strasse 116, 68305 Mannheim)

N3BECTHON MHe NINYHO,
[leACTBYIOLLEN OT UMEHW KOMMAHUN

r «Pow Anabete Kea Mv6X» (Roche Diabetes Care GmbH), MaHHxalim
MaHHxalim, 25.01.2017 roga
HoTtapmanbHasa KoHTOpa r. MaHHXalima

[nognuce]
(3eenep)
HoTtapuyc

[FepboBas mevaTb: HoTapuanbHas KOHTOpa
I- MaHHxaima]

[FepboBas mevats: HoTapmanbHas KoHTOpa
r. MaHHxaiima]

MepeBog BbIMONHUAA NepeBogYMK AnnkuHa Banepus PomaHoBHa, nacnopT 46 13 068187, BbigaHHbIA TT1
Ne 3 OY®MC Poccun no MoCKOBCKOA 0671, MO FOpoAckomy OKpyry Banawwxa 28 mapta 2013 roga, Kog
noapasgeneHuns 500-009.

Poccuiickaa degepauus
Mopog Mocksa.
MepBoro theBpans ABe ThiCAYN CEMHALLATOrO rofa.
A. NeoHosa AuHa TaHOBHa, HoTapuyc ropoga MOCKBbI, CBUAETENLCTBYHO MOA/MHHOCTbL MOAMMCH
nepeBog4vka ANMKNHON Banepun POMaHOBHBI.
Moanuce caenaHa B MOEM MPUCYTCTBUM.
JInyHocTb nognucasLueli JOKYMEHT YCTaHOB/EHa.

3apernctpmposaHo B peectpe: Ne
B3bICKaHO rocyfapCTBEHHON MOLWMHbI (Mo Tapudy): 100 py6.00 kon.
YnnayeHo 3a OkasaHve YCyr NpaBoBOro 1 TEXHUYECKOro xapakTepa: - py6. 00 kon.

A.T. JleoHoBa
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Bcero npowuTo, NpoHyMepoBaHo
1 CKpenneHo neyvaTtiio”™ (4BEeHAALATb) IMCTOB.
Hotapuyc NeoHoBa

MpOLVTO M CKPENJIEHO MeYaTbio
recty wpcT™Ns(T fAreMijmaa (oB)
a i Bpau ®IreY «POHL, um. H.H. BnoxuHa»
Poccun

Cerbuyk B.IO.
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