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AnHoTanus: llensio 3Toro mccnenoBaHHs ObUIA OLEHKA OE30MACHOCTH, MEPEHOCHMOCTH, TEXHHYECKHX XapaKTEPUCTHK U
KIMHUYECKOH 3((eKTUBHOCTU HOBOIO MOAYJIbHOrO (uiibTp-agcopbepa Juist nutadepesa y HalUEeHTOB C SI3BEHHBIM KOJIUTOM
BBIPQKEHHOM aKTUBHOCTH. BB100pKY cocTaBmiu 10 MaueHTOB ¢ S3BEHHBIM KOJUTOM (MHIEKC KIMHUIECKON akTHBHOCTH 6-10).
Hogslit punbTp-ancopOep (npoussoactsa komnanuu «Hukkuco» (Nikkiso), Tokuo, SInonust) 65U cienuaibHO pa3padoTaH A
yJIaleHus: TPOMOOLIUTOB, IPaHYJIOLUTOB U MOHOLIUTOB U3 HepHdepudeckoil KpoBU ¢ HCIOJIb30BAaHUEM 3KCTPAKOPIOPaIbHOIO
KpoBooOpamerus. [Ipomexypsr nuTadepesa IpoBOIIINCH €XKEHEASIBHO B TEUCHHUE IIATH HeAeNb (IPOIODKHTENBHOCT KaXKI0H
- 60 MuHyT). Be3onacHOCTh U NMEPEHOCUMOCTh OLEHUBAIM IyTEM HCCIIEOBaHUS MapaMeTPOB >KU3HEHHO BaXKHBIX (DyHKIUH,
MIPOU3BOICTBEHHBIX JTA0OPATOPHBIX aHAIIM30B, OTYETOB O MOOOYHBIX d(deKTax U aHKETHPOBAHUSL. AKTHBHOCTH 3a00JIeBaHHS
OLICHUBAJIH C IOMOIIBIO KIIMHUYECKOT0 MHAEKCa aKTUBHOCTH 3a00JI€BaHUs, a TAKXKe SHIT0CKONUYECKOTo HHAeKca PaxMuieBuya.
TexHudeckne XapaKTEpPUCTHKNA M OHOCOBMECTHMOCTH OBLIM HCCIEIOBAHBI ITyTEM ITOBTOPHBIX TECTOB KIETOYHOTO COCTaBa
KpoBH, (akTtopa kKommuiemeHTa C3a M MapKepOB KJIETOYHOH IMOBEPXHOCTH /IO, BO BpeMs W Tocie mnpouenayp adepesa.
Iponenyps! muTadepesa MEpeHOCHIOCH MAIMCHTAMH «XOPOLIO» HIM «OYEHb XOpOIIoy». Bce m3MepeHHBIE mapameTpsl
0€30MacHOCTH MPAaKTUYECKd HE H3MEHWIMCh. [laHHble N0 3((HEKTHBHOCTH IMOKa3aiH, YTO KOJIMYECTBO TPOMOOLUTOB,
MOHOIIUTOB U HEHTPODIIFHBIX TPAHYIONUTOB 3P (HEKTHBHO yMEHBIIANOCH BO BpeMs rnuradepesa. [Iposenenne adepesa 65110
CBSI3aHO C BBICOKOH uacToToi pemuccuu (80% Ha 10 mHexene). KnuHuyeckas peMuCCHS COINPOBOXKAANACH CHIKEHUEM
SHJOCKOITIYECKOT0 HHAeKca y 4 m3 9 MOAXOAMIMMX ManueHToB. YpoBHM C3a CyIIecTBEHHO HE MOBBIMIATHACH BO BpPEMS
muradepesa. HoBoe ycTpoHCTBO 0Ka3aaoch 0€30MacHBIM, XOPOIIO IEPEHOCUMBIM U KIIMHUUECKH 3G dekTHBHEIM. OHO 001aao
BBICOKOH OMOCOBMECTHMOCTBIO U 3((EeKTHBHEIM ymaneHHeM TpomoOonutoB. KiroueBble cioBa: ancopOnuoHHEI adepes
rpaHyJIOOUTOB U MOHOLIUTOB, BOCIIAJIUTCIIbHBIC 3a00JIeBaHHS KHIICYHHKA, SI3BEHHBIN KOJIUT

OTHonorus BocnaauTeNbHbIX 3a0oneBanuil kumeynuka (B3K) no cux nmop nonaHocThio He u3ydyeHa. OCHOBHas
eJIb JIeYeHUs 3a00JIeBaHus BRIPOKEHHON aKTUBHOCTH - JIOCTH)KEHUE U MOJIJIep)KaHne KIIMHUYECKOH peMUCCUH 3a
Cu€T MCIIOIB30BaHMsI METOIOB JICUEHHS C HAUMEHBIIIEH BEPOSTHOCTHIO MOOOYHBIX 3P (HEKTOB.

Ha cerogusmanit nenp S-amuHocamummioBas kucioTa (5-ACK) u KOPTHKOCTEPOUIBI SBISIOTCS BapHaHTAMU

TEpanuy MEPBOTO Psia Il HHIYKIUH PEMUCCHH y MAIIMECHTOB C S3BEHHBIM KOJIHMTOM BBIPAKCHHON aKTUBHOCTH
(AK) (1). KymynsTuBHBIE BBICOKHE MO3BI WM JJIHTEIBHOE TNPHMEHEHHE CTEPOMIOB BBI3BIBAIOT CEPhE3HBIC
no6ouHbIe 3 dexThr. COOOIAN0Ch TAKKE O HEKOTOPBIX CITyYasX PE3UCTEHTHOCTH K crepouaam. (2).
MHoruM marnueHTaM MPOBOAWIIA KOJIPKTOMUIO Kak MMoceHee cpeacTBo JieueHus (3). AncopOTuBHEIA nmuTadepes
OB MIPEUIOKEH B KavecTBe Oe3CcTepOMIHOro W 0E30MacHOTO MeToja JICYCHHUsS IJIsl JOCTH)KCHUS PEMHUCCHH He
tonpko mpu B3K, HO u mpu IpyruX MMMYHOJIOTHUECKHX 3a00JICBaHUAX, TAKHX KaK PEBMATOWAHBIA apTPUT U
CHUCTEeMHasi KpacHas BomdaHka (4-6). Ilpm cpaBHeHHH J(QQPEKTUBHOCTH ¥ OE30MACHOCTH WHTCHCHUBHOTO
azcobpionHoro adepesa rpanynonutoB / MOHOIIMTOB (GMCAP) ¢ MHTEHCHBHBIM BHYTPHUBEHHBIM BBEIICHHEM
npexaHn3oona y nanueHTos ¢ K tsokénoit popmer GMCAP moxkasan sydmue pe3ynsTatsl. bonee Toro, peakiust
Ha GMCAP 6bLna 6osnee MesieHHOM, HO OoJiee ycToiunBoit (7).

Heckonpko — paHIOMH3MPOBAHHBIX  KOHTPOJIHMPYEMBIX  HCCICIOBAaHUWi, MNpOBeAEHHBIX B  SmoHwmw,
MPOJICMOHCTPUPOBAIM YIYyYLICHHE KIMHAYECKHX TMOKasaresiedl npu JedeHHH adepe3oM B JIONOJHEHHE K
CTaHIAPTHOMY JICYCHUIO [0 CPABHEHUIO C OJHUM TOJIbKO CTaHAAapTHBIM jeuenueM (7-9). B otiamune ot Smonuwu,
cUCTEeMEI ajicopbimonHoro nurtadepesa B EBpone, CeBepHoit AMepHKe M OONBIIMHCTBE CTPaH MUpPa OOBIYHO HE
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2 V. Pamnoy (W Ramlow) u coasm.

MOKPBIBAIOTCS MEIUIIMHCKAM CTPaxXOBaHHEM. JTO INIABHBIM 00pa3oM CBSA3aHO C TEM, YTO CTAHAAPTHOE JICUCHUE H
BBIOOD BBIXO/HBIX IIAPAMETPOB, HCIOIB30BAHHBIX B 00JIee paHHUX AMOHCKUX HccienoBanusx (8,10), ormmyanmich
OT €BPONCHCKUX U CEBEPOAMEPUKAHCKHUX CTaHIApTOB. bomee Toro, MBa HEJABHUX PaHIOMU3UPOBAHHBIX TBOWHBIX
CJICTIBIX TIAIe00-KOHTPOIUPYEMBIX KIIMHUUECKUX UCTIBITaHus, MpoBeaEHHBIX B CLIA 1 eBpomneiickux cTpaHax st
JIoKazaTenbcTBa  KimMHUYeckoi addekruBHOcTH GMCAP 1pm K (11) u  Oomesmn Kpona (12),
poAeMOHCTprpoBaid, 9To 3¢ dektuBHOCTE GMCAP He mpeBocxonmna mMutanuio adepesa. Takum oOpazom,
HECMOTPI Ha MPAKTUKY SIMOHUH, TEKYyIHe PeKOMEHAAIH racTposHTeponorudeckux odmects CIIIA u EBporbr He
pexomeraytor GMCAP wm neiikonutadepes (LCAP) mis knmmHMYeckoidt mpaktukn. Ho ananmms moarpynm B
pamkax wuccinenoBanus Canpjca (Sands) m coaBr. (11) mokazan yyummid pesynbrar g rpynnsl GMCAP y
nanueHToB ¢ SIK B ocTpoil cTamuu, 4TO JOKA3bIBaeT BAXXHOCTh OOJiee KPUTHYECKOTO OTOOpa MAlMCHTOB B
HCCIIeJIOBaHUAX adepesa.

[TocraBnsieMble Ha pBIHOK CHCTEMBI NHTadepe3a NPEHMYHIICCTBCHHO YHAISMIOT TpaHylomuTsl (46%),
MoHoIMThI/Makpodaru (54%) u HebonbInoe KomuuecTBo tumponutos (18,5%) u TpombonuTos (19%) (GMCAP)
(13) mwu mumdonmtoB (30-60%), TpomMOonuTHI (35%) MOMUMO IpaHyIOMUTOB ¥ MOHOIUTOB (1ouTH 100% KIIeTOK B
KpoBoOIpoBoIsAmIel Maructpanu) (Jeiikorutadepes, LCAP) (14). Coobmiaercs, 4ro 06a Metoaa 3 HEKTUBHBI IS
WHIYKIUYU U TOAICPKaHUS KIMHUICCKOW PEMHUCCUH Y TAITUeHTOB ¢ SIK, pe3UCTeHTHBIX K CTEpOUIaM HIIH paHee He
npuHUMaBImKUM UX. OHM JIMIIB B PEeIKUX CIIydasx BbI3BIBAIOT MoOo4HbIE 3(dekTr (9,15). Bomee Toro, Her
3HAYUTEIBHBIX Pa3IMuMi B KIMHHUYECKOW I(PPEKTUBHOCTH W KIMHUYSCKOM TeueHuH Oone3sHu mexay LCAP u
GMCAP (16). bbutu npoaHaqTu3upOBaHbl HECKOIBKO MOTEHIUAIBHBIX MeTo0B feiictBust GMCAP u LCAP. O6e
CHCTEMBI UMEIOT CX0XHe d(PEKTHI, HATPUMED, CHIKCHUE KOJTUYECTBA AKTUBUPOBAHHBIX JICHKOIIUTOB, TIOJaBICHUC
MIPOBOCITATIMUTEIBHBIX IIATOKUHOB ¥ MOJU(DHUKAIIIO MOJIEKyJ Kietounou anresun (10,17,18), KoTOpbIe BBI3BIBAIOT
MIPOTHBOBOCTIAIUTENLHBIA cTaTyc. OIHAKO TOYHBIA CIOCOO IEHCTBHS 3THX METOJOB, KOTOpBIC SBIISIOTCS
MPOMEXYTOYHBIM 3BEHOM B JIOCTIIKCHHU TepameBTHUecKuX 3((dexToB, MOXeT ObITh Ooliee CIOXKHBIM. EcTb
HECKOJBKO JOKa3aTelIhCTB TOTO, YTO HuTadepe3 BBI3BIBACT AOIONHUTEIHHOE BO3ICHCTBHE HA BPOKICHHYIO
HMMYHHYIO CHCTEMY M ApPYyTHe peryasTopusie mpomeccs (18-20).

O nporHoctuueckux ¢axropax 3pQekTUBHOCTH acOopOIOHHOTO IuTadepesa cooduanock peaxko. OgHako B
HECKOJIBKMX OTYETaX YyKa3aHO, YTO CHIDKCHHE KOJMYECTBA TPOMOOITUTOB MOXET OBITh PaHHUM MapKEPOM
MOJIOKUTENILHOTO OTBeTa y mammeHToB ¢ SIK B octpoit dopme (21,22). Bonee toro, ObUT0 NMpU3HAHO, YTO
TPOMOOLIUTHI MIPAIOT BaKHYI0 posib B marodusuonornu B3K. Yucmo TpoMOOIMTOB yBETHMYHBAETCS BO BpPEMsI
oboctpenns B3K u koppenupyercs B 3aBUCUMOCTH OT TsbkecTH 3aboneBaHus (23). TpoMOOIUTHI CIIOCOOHBI
aKTHBHPOBATh PA3IMYHbIC KJICTKH, Hanmpumep, 3a cuéT koHtakta ¢ CD40L, cexpenmeii pactBopumbix CD40L u
JPYTUX XEMOKHHOB, CIIOCOOCTBYIONIMX aJre3WH JEHKOUMTOB W WX TpaHcmurpamuu (24). Takum obOpazom,
pa3paboTKa HOBBIX a[IcCOPOEPOB TPOMOOIIUTOB B AOMOJIHEHHE K TPAaHYJIOLUTAM U MOHOLIUTAM, TIPECTABISIET cOOOH
WHTEPECHBIN TOIXO/I K JieueHuto narueHToB ¢ B3K.

B stom wcciaemoBaHuM OBUT NMPOTECTHPOBAH HOBBIM MOIYJIBHBIN (HIBTp-afcopbepa s nuTadepesa,
HAIIOJIHCHHBIN MIapUKaMH U3 HOHOOOMEHHOI CMOJIBI, KOTOPHIi, B YACTHOCTH, yAAJISCT TPOMOOIUTEI, TPAHYIOIUTHI
¥ MOHOITUTHI U3 NepUdeprIeckoil KpoBH. BBUIO MPOBEAEHO MPOCIIEKTHBHOE OTKPHITOE MIIOTHOE HCCIIEIOBAHUE
IUTSL OLICHKH 0€30IIaCHOCTH, MEPEHOCHMOCTH, TEXHHUECKUX XapaKTEPUCTHK M KIMHHIECKOH d(PPEKTHBHOCTH ITOTO
YCTPOMCTBA y MAalMEHTOB ¢ aKTUBHBIM K.

MHNAIIMEHTBI U METOA0JIOT' U
IMauueHTsl

OTO MPOCHEKTUBHOE HCCIIENOBAHNE OBLTO IIPOBEACHO B COOTBETCTBUY C IMIPHUHITUIIOM Ha UTEKAIIEH KIMHIISCKON
npaktuku [SO 14155 n XenbcuHkckod aekiapanueil. MudopmupoBaHHOEe cornache OBUIO MOMYYEHO OT BCEX
MAIUEHTOB IOCIIE TOTO, KaK KOMUCCHS 10 3THKE POCTOKCKOro yHHBEpcHUTETa 0J00pHIa IPOTOKOI HUCCICAOBAHMS.
Bruto BeiOpano10 manueHToB (6 My>XYHH U 4 JKSHIIMHEL, CPEIHUN BO3pacT +47,1 1eT, MUHAMAIBHEIA BO3pacT +£25
JIeT, MaKCUMaJbHbIi Bo3pacT =73 roga) ¢ SIK BbICOKOH M yMEpEeHHOW aKTHBHOCTH, OINpPENeIsieMOl MHIEKCOM
kinandeckoit aktuBHOCTH (CAl 6-10 cormacHo mmmekcy PaxmumneBnua [25]). TlanmenTam He yaamoch JOCTHYb
JUINTETIFHOM peMHCCHH TpH TpHEME CTEPOHIOB HW/WIM HMMYHOJCTIPECCAHTOB. Y TIALMEHTOB TaKkKe OBUIH
MPOTHBOIIOKA3aHUS WM HENEPECHOCHMOCTh BBICOKHX 03 CTEPOWIOB H/WIIM UMMYHOIENpeccaHToB. [larmeHTsl,
NPUHUMABIINE IPETHU30JIOH Oosiee 30 MI/meHb, OBUTH HCKITIOUEHBI U3 3TOTO UCCIICIOBAHMS.

Cpenusist IpoJOKUTEIBHOCTE 3a00seBaHus cocTaBmia 14 ier. 60% manneHToB, crpagaronux K BeipaskeHHON
AKTUBHOCTH, HMMENH JIEBOCTOPOHHMKA KONUT (AucCTanbHBIA Komut), a 40% - mnaHkosuT. B ocHOBHOM,
TEpareBTUYECKOE JICUCHNE NAIMEeHTOB BKiItoyaiio S-amuaocanmumunat (5-ACK), azatuonpun (Aza), TaKpoIuMyc U
crepounbl (Tabimma 1). CooTBercTBeHHO, 80% MAlMEHTOB NMPUHUMAIM CTEPOHIBI B CpPEeaHEH 03¢ 8 MI/ICHB.
HemocpenctBenno mnepen HawanoM adepe3a HCCIENOBAIM TOBPEKACHHE CIM3HCTOH OOOJIOYKH C TMOMOIIBIO
kosnoHockonuu. CornacHo PaxmuneBudy (25), 9HAOCKONHUYECKHE OLEHKH BBICTABIISIIOTCS 3HIOCKOMUCTOM O[]
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Hoesoe ycmpoiicmeo onsn agepesza npu AK 3

MUKPOCKOIIOM, HE WMCIOIIUM HHKAKOr0 OTHOIICHHS K JTOMY WCCICJOBaHHIO, C HCIOJE30BAaHUEM
supockonmyeckoro uuaekca (EI). Cpennuii EI no Havana tepanuu adepesom cocrasisii 7,4 + 5,2 (nuamason 6-10).

IManuent CAl CAl El El
Ne Crarb Bospact Jlnarxost Jleuenue 0 H10 710 H10
1 M 54 E2 Crepoupl 10 2 6 2

M 32 E2 Creponabt
2 5-ACK 10 1 6 2
3* M 44 E2 Creponabt 10 8 7 7
Takpoaumyc
5-ACK
4* M 55 E2 Creponasl 5)°
5-ACK 8 8 10
5 XK 55 E3 Creponabt 7
5-ACK 10 0 6
M 57 E3 5-ACK 7 a a
6 0 - —
Aza
7 M 72 E2 Creponabt 7 4 10 8
XK 42 E2 5-ACK 7
8 Aza 6 1 2
9 K 24 E3 Crepoupl 9 4 10 8
5-ACK
Takpoaumyc
10 XK 28 E3 Creponbt 8 0 6 2
5-ACK

Aza
T Monpeanbckas knaccudukarus (26))K V2)K nesoctoponuuit SIK (mucranbubiii komut),E3: SIK
BBIDOKEHHOH aKTHBHOCTH (mamkonuT), '[lamment Ge3 orsera. ‘IlaleHT, HPMHUMAIONIME
crepounsl B 103e 50 mr/mens Mexay 6 u 10 HemensiMH MOCKE JICYCHHsST HOBBIM YCTPOHCTBOM.
ITanpeHT, HE JABIIMHA COTIAcKs HAa YHIOCKOIUIO.
IIporoko. npoBenenus agepesa
ITanMeHTHI MPONUTH NATh KYPCOB JICUCHHS C UCIIOJIB30BAHUEM HOBOTO YCTPOUCTBA [T adepe3a ¢ HHTEPBAJIOM B

OJITHY HEJICITIO.

TABJUIA 1. [Jaunvie nayuenmos
Kaxaprii ceanc mmicst 60 MAH ¥ IPH CKOPOCTH KPoBOTOKA 30 MIJI/MUH.

YcerpoiicrBo Immunopure u 3a60p 00pa3uoB KpoBU

VYerpoiictBo Immunopure (mpousBojctBa komnanuu «Hukkucoy (Nikkiso), Tokuo, SAnonwust) 66110 pazpaboTano
UL WICTIONB30BaHUS Uil MPOBENEHHS TeMomepdy3nn B OOBIYHBIX YCIOBHSAX dYepe3 BBEIOOPOYHOE yIaleHHE
TPaHyJIOIUTOB, MOHOIIMTOB/MaKpO(paroB u TPOMOOIMTOB. YCTPOMCTBO MpeACTaBiIseT COOOW CTEpUIN30BAHHBIN
raMMa-u3JIydeHHuEM, OJTHOPA30BBIA MOJIYJb, HATIOJIHEHHBIN IIapUKaMH U3 MOHOOOMEHHOM cMOJbI auameTpom 1,0
MM. DTOT MaTepuall IMeeT NONTYI0 MCTOPHIO KIMHWYECKOTO NMPUMEHEHHsSI B COCTaBe IUAM3aTOPOB HAa OCHOBE
MOJTUCYITB(OHOBBIX MOJBIX BOIOKOH. O01muid 06beM GunbTp-ancopodepa - 350 mut. [Tyctoit o0bem ycTpoiicTa - 139
. Cuctema adepesa COCTOMT U3 YCTpoiicTBa, marucTpaau KoHTypa (ABT-002PX, mpou3BoaCTBa KOMIAHUH
«Huxkkunco» (Nikkiso)) u mpubopa mist usamepenus norepu kposu (LPM-01,npousBoactea kommauun «HUKKNCO
Espoma I'm6X» (Nikkiso Europe GmbH), I'anrosep, I'epmanmust).

Hutadepes mpoBoaniam mpu ckopocTd KpoBoToka 30 mu/mMuH. B TedeHue 60 muH. HedpakimoHMpoBaHHbINA
remaput (kommnanus «Patunodapm» (Ratiopharm), Yiuem, I'epmanus) Beoamam GomrocHo (75-150 ME/kr maccer
TeNna) B Hayalle JICUeHHs C TOCieayromei HenpepbiBHON uH(y3uerd 50—100 ME/kr B kypce nedenus. Kposb
3a0Mpasi U3 JOKTEBOH BEHBI WM BEHBI MPEAIUICUbs, IPOITyCKAIH MO KOJOHKE W BBOIWIN OOPAaTHO B JIOKTEBYIO
BEHY WJIH BEHY TpeIieubs KOHTpaIaTepanbHOil pyku. OOpa3ipl KpoBU ObLTH B3STHI IPU cKpuHUHTE (Ha 0 Henene,
HO), npomexxyrounoii ouenke (Ha 6 nenene, H6), okonuyarensHoit oueHke (Ha 10 nenene, H10), a Taxke 10, BO
BpeMs M B KOHIIE K&IOTO ceaHca adepesa (Ha nporspkernn 1- 5 wemenn, W1-5).

Be3onacHocTh, epeHOCHMOCTD H HHOCOBMECTHMOCTD

JKv3HeHHBIE TMOKa3aTeNd OLECHMBAIHMCH IYTEM 3alHCH apTepUaIbHOTO JaBJCHHs, YacTOTHl IIyJabca |
TeMIIepaTyphl TeJIa BO BpeMsI BCEeX IOCEIIEHNH. ApTepHaIbHOE JaBlIeHHEe U YacTOTY IyJIbca H3MEpsuTH 10, uepe3 30
MUHYT, B KOHIIE (TTociie perpancdy3un) u uepe3 15 MuHyT nocie adepesa. TemnepaTypy Tena u3MepsIn 0 U Yepes3
15 mun nmocne adepesa. [To6ounbIx 3¢h(hexToB 3aperncTpupoBano He ObuT0. OneHKa 6€30MaCHOCTH OCHOBBIBAJIACh
TaKoke Ha TJa0OpaTOPHBIX aHAIN3aX KOJIMYECTBA KIIETOK Neprdepndeckoii kposu, anekrpoinTtoB (Na +, K +, Ca2 +),
[IIFOKO3BI B CBIBOPOTKE, (PMOPHHOTEHA, aKTHBHPOBAHHOTO YaCTHYHOTO TPOMOOILIacTHHOBOTO Bpemenu (AUTB),
npotpom6buHa 1o KBuKyY (IpOTPOMOMHOBOTO MHIEKCA), MEXKIYHAPOIHOTO HOpManu3oBaHHOro MHAekca (MHU),
obmero Oenka, kpeatnHkuHasbl (KK), ans0ymunna, anbda-1-rnobynuna, anega-2-riodynuHa, 6era-riio0yiuHa 1
ramma-rio0ynuHa, UMMyHOTI00yiHa kiacca G, M, A, E, daktopa komruiemenTa C3a (cpaBHEHHS MapaMeTpoB B
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4 V. Pamnoy (W Ramlow) u coasm.

Hayalle © 10 3aBEpIICHUM JICYCHUWS, aHaJNM30B BO BpeMs JedeHws). Kpome Toro, Kpearuw,
anmannHamuHOTpaHcdepasa (AJIT), acmapraramunorpancdepasa (ACT), ramma-riayramunrpancdepaza (I'TT),
ounnpyouH, C-peaktuBnblil 6enok (CPB) u nakrartmerunporenasa (JIJII') aHamu3upoBany TONBEKO B HaYalle BCEX
CeaHCOB (CpaBHEHHME TIAPAMETPOB MEXKAY CEaHCAMH, aHaiu3 pPe3yJbTAaTOB). AHAIU3BI  POBOMIKCH
cepTU(UITMPOBAHHON HE3aBHCUMOM J1ab0paTOpHEH.

[TepeHOCHMOCTB OLIEHUBAJIACH ISl KAXKIOTO Kypcea adepesa (110 1 mociie), a Takke Ha 6 u 10 Helielre ¢ MOMOIIIbI0
AHKETHI, KOTOPas MO3BOJISLIA MAIIMEHTaM U BpayaM OIICHHBATh JICUYCHUE B COOTBETCTBUM C 3apaHee OMPEICIICHHOM
cxemoii (6 ypoBHE#, KOTOPBIE BAPHUPOBAINCH OT «OUYSHD XOPOIIIO» 10 «OYECHB ILIOXO0Y).

Knunnveckast 3¢p(peKTUBHOCTH

AKTHUBHOCTP 3a00JIeBaHUs OIICHUBAIHU ¢ moMmoIneio uHaekca CAl (1o Hawana Tepamuu u Ha 6 u 10 Henene), a
TAaKKe C IIOMOIIBIO SHJOCKOIMMYIECKOTr0 HHEK a (10 Havyaa Tepanun u Ha 10 Henene) u unaekca Paxmunesnya (25).
Kimmanueckas pemuccus ipu AK onpenemnsinacek no mkane CAl 4 wnn mensine. Knunndeckuit oTBeT onpeensercs
kak cHmxenue CAI> 3 unu CAI <4. DHpockonuueckas pemuccus onpeaensercs kak EI <4 (25).

IIporounass uMToMeTpuUst

AHTHTENIa IPOTUB CIEAYIOIINX aHTHTCHOB KICTOYHOW MEMOpPaHBI YelloBeKa OBUIN MPEIOCTaBICHBI KOMITAHUEH
«bJ1 Buocaenc» (BD Biosciences) (Can-Xoce, Kamudopuus, CIIIA): CD3, CD4, CDS, y/d T-KIeTOUHBIiH perenTop,
HLADR, CD10, CD14, CD62L, CD11b, CD42b, CD63. M30TONHYECKH CXOAHBIC HEPEIECBAHTHBIE AHTHUTENA
npotuB MeimrHOTO IgG1 1 IgG2a (mpousBoacTBa kommanuu «bJl bruocaene» (BD Biosciences)) ucrnonp3oBaiu B
KadecTBE OTPUIATENbHOr0 KOHTPOJsL. COOTBETCTBYIOMIEE KONHYECTBO AaHTHTEN No0aBmsum K 50 MKI 00b&éMa
UpKyaupyromei kposu. O6pasiel HHKyOupoBanu B TedeHun 20 muH. npu 4°C. 3arem no6asmsuu 1 M 1 x BJI
OAKC nmsupyrommii pactsop (mpousBoxactsa kommanuu «BJ] Bruocaernc» (BD Biosciences)) ¢ mociemyrorei
10-MuHYTHOU WHKYyOAIMeH IPU KOMHATHOH TeMIepaType B TeMHoTe. KileTkr mpoMbIBaId OJIMH pa3 pacTBopoM BD
CellWash (mpouseoacrsa komnanuu «bJ] Bruocaenc» (BD Biosciences)) u cpasy ke aHATH3UPOBATH Ha IPOTOYHOM
nuromerpe FACS-Calibur (mpousBonctsa kommanuu «bJl Buocaeuc» (BD Biosciences)). Jlns omnenku 0o6béMa
nepugeprIecKoil KPOBH, a0CONIOTHBIE KOMUYECTBA PA3INIHBIX TOMYIIIIINHA KIeTOK OBLTH PACCYATAHBI CIIEAYFOIIIM
obpazom: % x kommmyectBo JeiikonuToB/100. TTogcu€T OBIT CKOPPEKTUPOBAH HA TeMATOKPHUT. JIJIs OKpalInBaHUs
TPOMOOIUTOB THepudepUuecKky0 KpoBb (ukcupoBaau B 1% pactBope (dopmansaeruga/ (hocdaTtHo-coneBoM
OydepHOM pacTBOpe.

Treg OblM naeHTHQUIUPOBAHBI C HCIONB30BAHMEM HaOOpa Il BHYTPHKIETOYHOIO OKpALIMBAHUSI
(npousBojacTBa kKommanuu «ebuocaenc» (eBioscience), Can-Jluero, Kanudopuus, CILIA). [lepen okpammrBanuem
mruM$onnTH TepudepuIeckoi KPOBH BEIISIUTH EHTPUpYTHpoBaHueM B rpaaueHTe [lepkosma. IlogroroBneHHbIe
kietkn (1x106) okpammBamu cmecbto CD4 FITC/CD25 APC (mo 10 Mk kaxnmasi, IpOU3BOICTBA KOMITAHUH
«ebuocaency (eBioscience)) nin koHTponbHbIME H30THTIaMK MBIIMHBIX [gG1FITC/APC B Teuenue 30 muH. [Tocne
npoMbIBKH pactBopoM CellWash kierku wuHKyOMpoBamM ¢ | MII CBEXENPHUIOTOBIEHHOTO Oydepa s
(ukcanmu/mepmeadbmnmzaniu (KOMIOHeHT Habopa) B Teuenne 30 muH mpu 4°C B TemHOTe. OOpa3mpl IBaKABI
IPOMBIBATIM Oy(hepHBIM pacTBOPOM Ul epMeaduIn3aliy (KOMIOHEHT Habopa) U MHKyOupoBaau B TeueHue 30
MHUH. C OYHIIEHHBIM AHTHUTEIOM, MEUCHHBIM (HUKOIPUTPHUHOM, NpOTHB denoBeueckoro FoxP3 (PCH101) umm
M30TUIIMYECKUM KOHTposieM KpwicmHOro IgG2a coorBercTtBeHHO. KiteTkm mpomeBanu oauwH pa3 OydepHBIM
pacTBOpoM JuIs TiepMeabuim3anuu, pecycrneHaupoBain B 200 Mk pactBopa CellWash w aHamusupoBanu Ha
muromerpe. Beero Oputo 3apeructpupoano 200 000 coObrtmid. JlaHHBIC aHAJU3HUPOBATH C IOMOIIBIO
nporpammuoro obecreuenust CellQuest (mpousBoxacta kommnanuu «bJ] Buocaenc» (BD Biosciences)). Kuerku
midepentmposan va CD4'CD25""+FoxP3" n CD4"CD25™ ™" FoxP3* T ey

CraTucTHYecKHUil aHAJIN3

JlaHHbBIC BRIPQKEHBI KaK CPeHEeECTaHAapTHOE OTKIIOHEH!He. CTaTHCTHYCCKHI aHaIH3 TTPOBOIAMIICS C TOMOIIBIO
Tecta Bunkokcona 0e3 mapamerpoB. 3HaueHus P <0,05 cuuranuch CTaTHCTHYSCKHM 3HAYMMBIMU. PacdeTs! ObLTH
BBITIOJIHEHHI ¢ ucnonb3oBanueM SPSS Bepcun 15.0 (SPSS, Unkaro, Mnnmunotic, CILIA).

PE3VYJIbTATBI
IlepenocumocTb
C moMoIIBIO OTIpOca B COOTBETCTBHU C YCTAHOBICHHBIMHA HHICKCOM OOIIETO CAMOYYBCTBHUS OBUIH ITOTYyICHHBI
JaHHBIC, TIpencTaBiIcHHbe B Tabmume 2. M3 HUX MOXHO CAENaTh BBIBOJ, YTO HPOLEAYPHl adepesa IMoKa3alu
MEPEHOCUMOCTh OT «XOPOIIE» /10 «OYEHBb XOPOUIeH». 3a UCKIIIOUEHUEM CITyYaHbIX HE3HAYUTENIbHBIX TOJIOBHBIX
OoJeit 1 pobieM ¢ MyHKIUAMHE, TO00UHBIX 3(h()eKkToB He HAOIIOAAIOCK.
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Hoesoe ycmpoiicmeo onsn agepesza npu AK 5
Tabauua 2. Pe3yromamol onpoca Ha nepenoCumMoCcmy 1e4eHus
ITanment Ne 1 xypc 2 xypc 3 Kypc 4 xype 5 kypc Busur 7 Busur 8
1 Xoporo Xoporo Xoporo Xopoio Xopoio Xopoio Xopoiuo
OueHb
2 Xoporo Xoporo Xoporo OueHb X0pOoIIo Xoporo Xoporo XOpOIIO
37 Xoporio Xoporio Xoporio Xoporio OueHpb XOpOoIIo Fair Xoporiro
47 Xoporo Xoporo Xoporo Xoporo Xopoio Xopoio Xopoiuo
Ouenb OueHb
5 Xoporo Xoporo Xoporo Xopoio Xopoio XOPOIIO XOPOIIO
Ouenb OueHb
6 Xopomro Xopomro OueHb X0pOoIIOo OueHb X0poIIo OueHb XOpOIIo XOPpOIIO XOpOIIO
7 Xoporo OueHb X0poIIo OueHb X0poIIo Xoporio OueHpb X0poI1I0 Ouenb OueHb
XOPOLIO XOPOIIO
Xoporo OueHb X0poIIo OueHb XOpOoIIo OueHb XOpOoIIo OueHb XOpOoIIo OueHb OueHb
8 XOpOILLIO XOpOLIO
9 Xoporo Xoporo Xopoio Xopoio Xopoio Xopoio Xopoio
10 Xoporo Xoporo OueHb X0poIIo OueHb X0OpOIIo Xoporo OueHb OueHp
XOPOLIO XOPOIIO

TMlauuenr 6e3 oTBeTa.

JlaGopaTopHbie mokazaren 6€30MACHOCTH U OCHOBHbBIE MOKA3ATEIH COCTOSIHUS OPraHu3Ma

Bce 10 manueHTOB MPOILIH UCCIEIOBAHUE COTIACHO MPEAIOKESHHOMY POTOKOIY. JJabopaTopHbIe MOKa3aTeH
0e30MMacHOCTH MEX/Ty Ha4aJloM U 3aBEepIICHHEM KaXJI0ro ceanca adepesa (Bo BpeMs JICUCHUS ) U BCe OIICHUBAaEMbIe
mapamMeTphbl OCTABAIKCH B MpeJesiaX HOPMBI, 32 UCKITIOUYECHHEM 3HAYUTENIFHOTO yBenudeHus 3Hauenuit aPPT u3-3a
aHTHKOATYJISIIKU (Tabnuua 3).

Tabnuya 3. Jlabopamopnule nokasamenu bezonacnocmu. Bozoeticmeue 60 epems iewenus.

Iokazatenu s3¢dextuBHoct |  [lokazatenu 3¢hheKTHBHOCTH

IMapamerp B HayaJie JIeYeHuUsI ocJie 3aBepiieHus Jiedenns  |Jnana3oH HOpMaJIbHBIX 3HAYCHHI
Dubprnores (r/m) 4.2+ 0.6 4.0+ 0.7* 1.4-4.8
aAUTB (cek.) 31.5+ 6.6 212.1+30.2* 25-36
AnpOymuH (/1) 40.6+ 3.0 37.1+2.4* 35-50
O6wmit 6emok (/1) 72.3+3.5 66.8+ 5.1* 64-83
AnbOymun (%) 61.7+3.7 60.8+4.2 59.8-72.4
Anbga-1-riobynus (%) 3.3+ 0.6 44+3.2 1.0-3.2
Anbga-2-robymnus (%) 11.0+2.1 11.0+ 1.6 7.4-12.6
bera-rino6ynua (%) 9.9+ 0.6 9.4+ 0.8* 7.5-12.9
Camma-rino0ysuH (%) 14.1+£2.5 14.4+2.7 8.0-15.8
MmmyHorno6ymsbt G (1/) 10.8+ 1.9 9.9+ 1.9% 7.0-16.0
MmMMyHOTIOGYHHBL M (1/11) 1.4+ 0.7 1.3+ 0.6* 0.4-2.3
MmmyHOro6ymsbt A (1/1) 1.9+0.9 1.71£0.7* 0.7-4.0
CyMMapHBIe IMMYHOTT00yTMHBI E 47.5+£58.0 41+ 49.4% <220
(ME/mn)
'roko3a (MMOITB/IT) 4.9+ 1.4 5212 <7.8
K+ (Mmouts/m) 4.3+0.3 4.1+ 04 3.6-5.4
Ca2+ (MmouIb/n) 2.4+0.1 2.3+0.1* 2.1-2.55
Na+ (MmoIIB/I1) 138.9+ 1.4 138.0+3.1 134-145
CK (MkMob/1) 1.5+ 1.1 1.3+ 0.9* <3.2

10 manmenTtoB, % ansOymuHa, anbda-1-rnobynuH, ambha-2-TnoOymuH, OerarnoOynuH, ramma-riaooyauH, CymmapHele nMmyHornoOymmael E: 10
kypco neuenust (1 Henens); hbubpunoreH, ummyHorooymud (Ig), mmmynorioOymuH G, ummynorno6ymua M, ummyror00yTHH A, 06mmit 6enok, CK:
20 kypcos seuenus (1 u 3 Hemenn); rmoko3a, K +, Ca2 +, Na +: 30 kypcos neuenns (1, 2 u 3 wenenn); AUTB, ans6ymus 1/ 1: cpenniee - 50 kypcos
nedenus (1-5 Henenn), cpesHee craHaapTHoOe oTKIoOHeHue, * P <0,05 o cpaBHeHHIO ¢ 0-MHHYTHBIM 3HAYE€HHEM; KPUTSPHIl Y HIIKOKCOHA.

B nenom y manmeHTOB HabII01a710Ch HEOOJIBIIIOE MOBBIICHHE YPOBHA ajib(a-1-rio0yirHa, 9To, BO3MOXKHO, OBLIO
CBs3aHO C BocmanmuTenbHbIM cocTossHeM (CAI 6-10). He Habmromamock JONTOBPEMEHHOTO BO3JCHCTBHSI
(B3auMHOTO BO3/ICUCTBUS) MPOMEXKYTOUHBIX Tporenyp adepesa Ha jJadopaTOpHbIE MapaMeTpbl 0€30MaCHOCTH, 3a
UCKJTIOYCHHUEM O)KHUIAEMBIX KOJICOaHUI MapaMeTpOB KOAryJsIMH, TAKMX Kak MpoTpoMOuH mo KBHKy, 3HaueHHs
MHU u aAYTB.

TemmepaTypa Tena BO BpeMs JICUCHHS HE 3HAYUTEIHHO HE M3MEHsUIach. YacToTa CepledHBIX COKpPAIICHHH U
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6 V. Pamnoy (W Ramlow) u coasm.

apTepuaNbHOE JaBlIcHUE ObUIM HE3HAYUTEIHHO CHIDKCHBI (4aCTOTa CePICYHBIX COKpaIieHuit: ¢ 79,7 / mun mo 72,6 /
MUH. Tiocie 30-MHHYTHOTOKypca JjedeHus, 72,4 / MUH. TIOCJe 3aBEpICHUs JICUCHUS; CpellHee apTepHabHOe
nasinenue: ¢ 103,7 mm pT. cT. 10 97,7 MM pT. cT. uepe3 30 MuH. mocne Kypca aedeHus, 100,2 MM pT. cT. mocie
3aBepIlICHUs JICUEHUs), UTO MOXHO PACIICHHBATh KaK IOJIOKEHUE TMOKOA MAlMEHTOB ITIOCie Havyala JIeYeHHs.
ApTepranbHOe TaBJICHHE K KOHITY JICYEHHSI BOCCTAHOBIJIOCH.

BuocoBmMecTHMOCTH
3HaveHust C3a 3HAUUTEIBHO CHU3WINCH MOCHE 15-MHUHYTHOW OOpabOTKU B BBIXOAHOW JIMHUM YCTPOICTBa IO

cpaBHEHUIO ¢ O-MHHYTHBIMH 3HadueHUsMU. Uepe3 60 MUHYT ypoBHH (akTopa KomiuieMeHTa C3a CylecTBeHHO He
MOBBICHITUCH (pHC. 1).

Texunuueckune XapPpaKTEPUCTUKH

TexHUUYecKne XapaKTEPUCTUKU YCTPOHCTBA OICHHBAIUCH IyTEM pacyéra aOCONIOTHBIX TOKa3aTenel
COKpAIIICHHUS MTOIYJISIIHN KIETOK Mepru(epruIecKoil KpOBU, COOPAHHBIX U3 JIMHUH MPUTOKA U OTTOKA B Pa3HOE BpPeMs
omHOro cearca adepesa. ['eMaTOKpUT OBUT HEMHOTO CHIWJKEH IMOCe Hadana JjiedeHus (-2%) ¥ 10 KOHIA M3-3a
3¢ dekToB pazdaBieHUs (KOJIMYECTBO KIETOK KOPPEKTHPOBAIOCH HM3MEHCHHMSMH TeMaTokpura). KommuecTBo
SPUTPOLUUTOB HE3HAUUTENHFHO YBEIUIHIOCH BO BpeMs Jedenus (mputok mo 100,4%, orrok mo 100,7% gepes 15
muH. rocie nedenns; 100,5% - B xonme). Obmee KOMMIECTBO JIEHKOIUTOB (P (PEKTUBHO CHU3HIOCH MAKCHMYM
yepe3 30-60 MuH. mociie JeUeHusl 1 BOCCTaHOBUWIIOCH A0 99,6% mociie neuenus. KommuecTBo MOHOLIMTOB (ITPUTOK
1o 87,3%, orrok 1o 37,3% uepe3 30 MuH. mocye JIedeHus), HEHTPO(YMIEHBIX TPaHYIOMUTOB (IPUTOK 10 93,8%,
OTTOK 10 53,2% uepe3 30 MuH. TocIte JIeUeHus ), 203NHOPHIOB (IpUTOK 10 88,4%, 0TTOK 10 51,5% uepe3 15 muH.
nocye JeueHus) U TpoMOouuToB (mputok 1o 98,9%, orrok a0 20,3% uepe3 15 MuH. mocne Je4eHus) CHIBHO
CHU3WINCH BO BpeMmsl JiedeHus. OHAKO MOcCIie JeueHHs TIoKa3aTeln BOCCTaHOBMIIUCE 10 95%, 99%, 107% u 92%
COOTBETCTBeHHO. Habromanock muie HeOobIIoe H3MEHEHUE KOTHYecTBa TUM(OIUTOB (MTPUTOK 10 99,4%, OTTOK
10 93,8% mocne 30 muH neuenus, 103,9% B koH1e; puc. 2). JJoarocpodHoro Bo3aeiicTeus agepesa Ha KOJTHYECTBO
KIIETOK Mepu(epruuecKkoil KpoBU He HaOJII0JaJI0Ch, 38 HCKITIOYEHHEM HeOOJIbIIOro (B Mpeaeax HOPMbl) CHHYKEHHS
reMorIo0rHa, TeMaTOKPUTA U KOJMMYECTBA SpUTPOIHTOB Mexay H3 u H6, koTopoe moIHOCTEI0 BOCCTAHOBHIIOCH K
10 menene.

H3meHeHUs1 MOBEPXHOCTHBIX MAPKEPOB KJIETOK

Korma pe3ynbTathl cpaBHUBAIUCH 10 U IOCTe Kaxnoro adepesa, konmmaectBo CD3 + CD4 + T-xenmepoB HEMHOTO
yBenuuuBanoch (10 114% uepes 60 MuHyT), B TO BpeMs kak konuuectBo CD3 + CD8 + nutoTokcuueckux T-KiIeTok
HE U3MEHSIIOCH.
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Puc. 1. smenenne paxropa kommnementa C3a Bo Bpems adepesa. CpaBHeHHe HayanbHBIX (0 MUH.) 3HaYeHUi ¢ 15- 1 60-MUHYTHBIMHU 3HAYESHUSIMU IS
oxHoro ceanca jtedenus (1, 3 u 5 veneny; 10 maruenTos, 30 npouexyp, cpenHee + cTaHIapTHOE OTKIOHeHHe, * P <0,05 1o cpaBHEHHIO CO 3HAUYCHHEM
CKPHHHHTA; KPUTEPHIT Y HIIKOKCOHA).
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Hoesoe ycmpoiicmeo onsn agepesza npu AK 7

TI'emaToxkpur JpUTPOLHTDI TpomOouuThI
% 0.50 140 140
0.401 120 120
Fr—T— 5 100 " . 100
0.30: * * * § 80 80
0.201 3 60 60
1 kY 40
0.10] 2 i *
] > 20 20 7
0.00+————————————— 0 0 .
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
JleiikonuTHI MoHouuTbI JInm§onuTsI

10 patients, 30 treatments, Mean + SD, absolute counts were hematocrit corrected (except CD42b*CD63") and expressed as a % of the 0-min value
(100%), *P < 0.05 vs. screening value;Wilcoxon test.
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Puc. 2. I'paduky aHanm3a KpoBH - 3QPEKT BO3AEHCTBUS B KypCeleueHNs: cpaBHeHHe HavdanbHBIX (0 MuHYT) 3HadeHwmit ¢ 15, 30 u 60-MHHYTHEIMI
3Ha4YEHUAMHU I OJHOTO Kypca nedenus (10 mammenTtos, 50 mporemyp, cpeiHee 3Ha4YeHHE + CTaHAZAPTHOE OTKIOHEHME, aOCONIOTHBIC 3HAUCHHS
BBIPaKEHBI KaK % OT HyieBoro 3HadeHus [100%])

Komuuecto xnerok CD3"HLADR™ camsmmmch 10 71% mocne 60 MEHYT OTTOKA, B TO BpeMs Kak KOJIHYECTBO
xietok CD4'CD25" ysemmumnocs 10 118%. KommuectBo T-kimetok, Hecymmx /5 T-KIeTOUHBIH pemlentop,
CHIKAJOCh xepes 60 muHyT B mputoke (1o 91%) m orroke (mo 78%). KommdectBo kieTox CD4'CD25"™"d"
CD4'CD25™"FoxP3* u CD4*CD25 "™ ™FoxP3" snaumTenbHO CHU3MIOCH Yepe3 60 MUHYT OTTOKA (TaGuie! 4,5).

Ha6monanock peskoe cHmkenne komuaectsa CD14" MonouuTos n CD10” rpany/ioluToB BO BpeMs JIeUeH s B
ortoke (CD14": 10 45% uepes 60 munyt, CD10": 10 54% uepe3 60 MunyT). CKOPOCTH BOCCTAHOBIICHHUS!
xommaecTsa kKi1etok CD62" n CD11b* 6bi1a aHAOrMYHa CKOPOCTH BOCCTaHOBNEHHS rpanynonuTtos (CD62L": no
57% nocie 60 MuHyT B muEmMK oTToKa; CD11b": 10 53% nocine 60 MUHYT B IMHAM OTTOKA). AHANOIHYHO,
W3MEHEHH B ATHX KJIETKaX rmociie 60 MUHYT B IMHUH [IPUTOKA HE HAOIIOAAIOCh.

CpenHuii oka3aTens KaHAIBHOM (uyopecuenuy kietok CD62L", KoTopklii 0TpaxaeT HOBEPXHOCTHYIO
9KCIIPECCHUIO 3TOTO TIapaMeTpa Ha KIIETKaX, HEMHOTO CHU3HJICS B TIPUTOKE Yepe3 15 MuH. (10 92%) 1 B 0TTOKE Uepe3
60 MuH. 06paboTku (10 86%). CpeaHuii mokasarens KaHabHO# (iyopecuenuu kinetok CD11b" BeIpoc Ha BEIXO/IE
3 KOJIOHKH TOJIBKO rocite 60 MuHYT 06paboTku (10 202%). KonmudaecTBo TpoMOGOIHTOB, akTHBHpOoBaHHEIX CD42b"
CD63", Bo BpeMs lleueHHns yBeTHIMBAIOCh, OCOOCHHO B THHHH OTTOKA (Tabmuis! 4,5). JITHTeIBHOTO BO3IEHCTBISA
adepesa Ha pa3TMYHBIC TIOMYJISIIUN KIIETOK HE HAOIF01aJI0Ch.

TABJMUA 4. Mooughuxayusi nogepxHoCmHbIX MAPKEPOs8 KIemok, eosoeticmeue 60 epems aeuenus (W1, W3 u

W5)

CD3"CD4* 100.0 + 0.0 108.7 + 15.4* 107.4 + 17.6* 117.8 + 17.9* 113.6 + 18.1*
CD3"CD8* 100.0 + 0.0 100.6 + 16.8 96.3 + 18.3 100.8 + 204 100.6 +22.2
CD10* 100.0 + 0.0 102.1 +12.3 66.2 + 24.7* 99.6 + 28.8 54.1 + 20.0*
CD14" 100.0 + 0.0 93.0 + 19.0* 48.0 + 29.9* 97.2 + 37.2 45.3 + 36.0*
CD62L" 100.0 + 0.0 98.5 + 6.2 67.5 + 22.2* 98.7 + 16.7 57.0 + 17.6*
CDg2L™Men 100.0 +0.0 92.0 + 14.9* 94.8 +15.7 108.8 +21.7* 85.6 +21.7*
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8 V. Pamnoy (W Ramlow) u coasm.

CD11b* 100.0 00 967 + 59* 64.4 + 24.4% 95.4 + 153 52.6 + 205*
CD11p™Me 100.0 +00 1080 438 1038 =419 1197 =514 2022+ 842*
CD3’HLADR' 100.0 00 976 + 334 91.9 + 414 1213 =820 711 + 32.0%
CD42b'CD63" 100.0 +00 1173  +1070 3892  £5291% 1047 = 182.7% 4098  + 3433*
CD3'TCRgS" 100.0 Lo0 1137 L1051 799 . 56.6% 905 . 59.5% 78.4 L 311%

10 nauuenToB, 30 npoLeyp, CPeaHEE £ CTaHIAPTHOE OTKJIOHEHHUE, aOCOIOTHBIE 3HAYEHHS TEMATOKPUTA CKOppeKTHpoBanbl (kpome CD42b*'CD63") n
BEIpakeHBI Kak% oT 0-muuyTHOTO 3HaueHus (100%), * P <0,05 mo cpaBHEHUIO CO CKPHHUHTOBBIM 3HAYE€HUEM; KPUTEPUH Y MIIKOKCOHA.

Knunndeckast 3¢p(pexTHBHOCTH

Ha ocHoBaHWM omnpeneneHus KIMHHYECKON PEMHCCHUU M KIMHHYeckoro otBeTa (pemuccusi: CAI<4, otsert:
nagenue CAI>3 mnu CAI<4), yactoTa pemMuccuu u oTBera oTpaxeHa B Tabnune 1. Cpennee 3HaueHue CAI
cHU3WIOCh ¢ 8, +1,5 (3HaueHue skpanupoBanus) a0 4,5+4,1 Ha 6 Hemene m 2,2+2.7 Ha 10 Hemene (P<0,05).
Pemuccus 3aboneBanus 6buia nocturayta y 8 u3 10 manuenTos (80%) Ha 10 Henene.

Knuandeckast peMuccHs CONpOBOXKIaIach CHIKEHHEM dHa0ckomuueckoro uuaekca (El <4) y 4 u3 9 manuenTos
(44%), cormacuBIIMXCS HA 3HIOCKONMYeckoe oocnenoBanue. Cpennee 3HadeHue El y 9 moaxonsmux manueHToB
cHus3mwiocs ¢ 7,4+1,6 (mpu ckpunmure) o 5,2+3,2 wa 10 memene (P <0,05). Xors y 4 namuentos (44%)
HabJIIo1aIach KIIMHUYIECKass PEMUCCHSI B COOTBETCTBUH C yiydlieHueM nokasareneit CAl y 5 nanuentor (56%)
peMECCHH He HAOIIOIaI0Ch COTIIACHO MX SHAOCKOMHUeCKUM Tokasatessim (EI> 4).

OBCYXKIAEHUE ITOJYYEHHBIX PE3YJIbTATOB

BoNbHBIM A3BEHHBIM KOJMTOM YacTO Ha3HAYAOT BHICOKHE A03bI KOPTHUKOCTepou0B. Llutadepes nozposmser
n30eXaTh MOOOYHBIX APPEKTOB, KOTOPHIC BOSHUKAIOT NP NPUEME CTEPOUIOB, U JICUUTh MAIIIEHTOB, PE3UCTEHTHBIX
K HUM. OTHAKO TaKoe JEUCHNUE CTOUT JOPOTO U €TO TeparleBTHUECKUHN YCIIeX BapbUPYETCs Y pa3HbIX HallMeHTOB.
CrnenoBaTensHO, HOBbIE pa3pa0OTaHHBIE YCTPOUCTBA HOJKHBI 00eCcTIeurBaTh 00J1ee BEICOKYIO 3(PQEeKTUBHOCTD U
COOTHOIIECHHE IICHbI U Ka4ecTBa.

OTO UCcIeOBaHNE SBISIETCS TIEPBHIM IMMIOTHBIM HCITBITAHHEM HOBOTO MOIYJIBHOTO (IIIBTpa-aacopoepa A
nuTadepesa, HAMOJIHEHHOTO MIAPUKAMU U3 MOHOOOMEHHOM CMOJIBI, Y TanueHToB ¢ akTiuBHBIM K. MccnenoBanue
MPOAEMOHCTPUPOBATIO OUYEHB XOPOIIYIO MIEPEHOCUMOCTh 3TOT0 YCTPOCTBa Oe3 KakuX-m10o0 moOouHbIX 3 (eKToB.
[Iponenyps! adepesa ¢ UCIIOTB30BaHNEM HOBOTO a/icopOepa rapaHTUPYIOT BBICOKYIO CTETIeHB Oe3omacHocTu. Bee
M3MEepEeHHBIC TapaMeTphbl 0€30IaCHOCTH MPAKTHUSCKH He M3MEHIIINCH KaK BO BpEMs JICUCHU, TaK H MEXKITY
Kypcamu. Takue >KU3HEHHO BakKHbIe MTapaMeTPhl, Kak apTepruaIbHOe JaBICHUE, YACTOTa CEPACUHBIX COKPALICHUN 1
TeMIIepaTypa Tela, OBUTH MPaKTUIECKU CTaOMIIFHBIME BO BpeMs KypcoB adepesa.

Kimandecknii OTBET, IOMYYCHHBIN B 3TOM HCCIIC0BaHNH, ObLIT 00HAIEKUBAIOIIAM, TaK Kak 8 n3 10 manueHToB
Jocturiu pemuccud Ha 10 Henene. Y 4 u3 9 manMeHTOB, COrMIaCHBIIMXCA HA SHAOCKOMMYECKOe 00CIe[0BaHue,
pemuccus CAI conpoBoxaanace ynyuniennem El. Yactora oTBeTa MOJHOCTBIO COOTBETCTBOBAJIA TAHHBIM,
YKa3aHHBIM B TUTEPAType OTHOCUTEIHHO APYTHX YCTPOHCTB AJs aacopOnMOHHOTO nuTadepesa A MaueHToB,
CTpaJlaloIUX S3BEHHBIM KOJIUTOM BBIPAKCHHOU akTUBHOCTH (4,7,27).

TABJIMIA 5. Ananusvt Tregs ¢ noMoOub10 npomounol yumomempuu, gosoeticmeue 6o epems nevenus (Wi, W3 u

W5)

IMapamerp 0-muH. 15-muH. mpuTOK 15-muH. oTTOK 60-muH. mpuTOK 60-MuH. OTTOK
CD4'CD25" 100.0 £ 0.0 105.7+17.0 121.1 £29.7* 117.6 +£28.2* 118.2 +44.9*
CD4'CD25™™™ 100.0 £ 0.0 106.5 +18.0 1223 £31.5* 118.4+30.0* 124.0 £ 44.0*
CD4'CD25™"" 100.0+0.0 104.4 +29.0 100.9 +29.9 97.6+34.1 85.5+34.9*
CD4'CD25FoxP3* 100.0 + 0.0 104.4+27.0 114.6 £36.7 92.8£35.8 83.1 £45.5%
CD4'CD25""™"™FoxP3* 100.0 + 0.0 102.9+33.4 111.7+44.3 93.6£53.1 80.7 £ 59.4*
CD4*CD25™"FoxP3* 100.0 £ 0.0 104.3 £26.3 115.8 +£36.5* 93.7+39.0 76.5 +38.4*

10 naruenToB, 30 npouenyp, cpeaHee + CTaHAapTHOE OTKIOHeHHuE, % oT 0-muHyTHOrO 3HaYeHus (100%), * P <0,05 mo cpaBHeHHUIO CO 3HAYCHHEM
CKPHHUHTA; KpUTEpUil YUIKOKCOHA.

Bo Bpemst KOHTaKTa KPOBU C UCKYCCTBEHHBIMH IIOBEPXHOCTSIMH CUCTEMA KOMILJIEMEHTA AKTUBUPYETCSI
aIbTepHATUBHBIM ITyTéM. HH3Kas cTeneHp akTHBAMM KOMITJICMEHTA SIBIISICTCS BRIPAKEHHUEM HU3KOTO MOTEHITHAA
AKTHBALMM KOHTAKTA U BBICOKOW OMOCOBMECTHMOCTH. AKTHBALIMS CUCTEMBI KOMIUIEMEHTA IpaHyJIaMH arieraTa
LEJUTION03b] XapaKTepPU3UPOBalach NOBBIIIEHHBIMU ypoBHAMU C3a u C5a 1m1a3Mbl B OTTOKE U3 KOJIOHKH, HE BIIUSIS
Ha KIIMHUYECKYIO epeHocuMOocTs (13). B aToM nccneaoBanuu yCcTpoiCTBO NMOKA3aJI0 MPEBOCXOHYIO
OMOCOBMECTHMOCTSD, TaK Kak KOHIeHTparmy C3a B m1a3Me He ObUTH MOBHIMICHEI MTocie JieueHus. 3HaueHus C3a
3HAYUTENBHO CHI3WINCH Nociie 15 MHHYT 00pabOTKH B BEIXOAHOH JIMHUH YCTPOWCTBA 110 CPABHEHHIO C
0-MHMHYTHBIMH 3HaUCHUSIMH, YTO MOXKET OBITH CBA3aHO C ancopOImeil (pparMeHTOB KOMIUIEMEHTa B afcopbepe mimm
Ha KJIETKaX, IPUKPEIUIEHHBIX K KoToHKe. OnHako uepe3 60 MUH. pa3nuyus He ObUIH 3HAYUTEIBbHBIMU.
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OKCIUTyaTallHOHHBIE XapaKTEPUCTHKA HOBOTO YCTPOWMCTBA ITOKA3ajd, YTO KOJIMYECTBO TpoMOomuToB (80%),
MOHOIUTOB (66%) U HEUTPODUIBHBIX TPAaHYIOLUUTOB (10 47%) 3HAUUTENBHO YMEHBIIWIOCH B IMHUU OTTOKA BO
BpeMs nutadepeza. B xoHLe JeueHuss oOpa3lbl KPOBH, B3SThIE HEMOCPEICTBEHHO Y MalMeHTa, MOKa3ajd, YTo
KOJIMYECTBO TPAHYJIOIHTOB BOCCTAHOBUIIOCH, B TO BpeMs KaK KOJMYECTBO MOHOIIUTOB M TPOMOOIIMTOB BCE €IIE
IIPOAOIKAIO YMEHbIIAThCA HA 5% U 8% COOTBETCTBEHHO 110 CPABHEHUIO C UCXOAHBIMU 3HaU€HUAMH. Bo3MOXkHO,
9TO BIUSUIO Ha OOIIMIA CTAaTyC aKTHBALIMK 3THUX KIIETOK B OpraHu3Me, Jake €ClId OH BO3BPALIAJICS K UCXOIHOMY
YPOBHIO TOcIe OoJiee JTUTEIBHOTO IepHoAa HAaOMIOICHNUS, UTO CIEAyeT YTOYHUTh B TATBHEHUIIINX UCCIIEIOBAHMUIX.
[Tokazarens AUMGOLUTOB W DPUTPOLUTOB OCTABAJCS OTHOCHTENHHO IIOCTOSHHBIM. AHAIW3B IPOTOYHOM
IMUTOMETPUHU TMOATBEPAMWIN STH PE3YJIbTaThl M MOKA3aJIHM 3HAYUTEIBHOE COKpPAIICHHE KOJUYECTBA MOHOIIMTOB
CD14" u rpanynouuroB CD10". TakuM 06pa3oM, 4TO KacaeTcs IOKa3aTeseil yHaleHHs KIETOK KPOBH, HOBOE
YCTPOWCTBO HAIIOMHUHAET JOCTYIHYIO celekTuBHyt cucteMy GMCAP Ha ocHOBe armeraTa IeJUTIONIO3BI ¢ Oolee
BBICOKOH CITIOCOOHOCTBIO yIaJIeHUs TPOMOOIIUTOB.

OcHoBHoO#l 11enpi0 JiedeHuss GMCAP Obuto ymajeHHWe aKTHBHPOBAHHBIX TPAHYJIOIUTOB W MOHOIUTOB W3
KpoBoToKa (28). OgHako ynaneHHe NMepBHYHBIX HEMMMYHHBIX KJIETOK, TaKHX KaK TPOMOOITHTEI, TaKKE MOXKET
UMETh 3HaueHHe. AKTHBHPOBAaHHBIC TPOMOOIUTHI Yy4acTBYIOT B maroreHese B3K, cekperupys pasiuvHbie
OMOJIOrMYeCKN aKTHBHBIE MOJIEKYJbl. boree Toro, oHM COCOOHBI B3aUMOJICHCTBOBATh C SHAOTEIUEM CIU3UCTON
obomnoukn u T-KIIeTKaMH 1 cO3/1aBaTh MPOBOCHAIUTENBHYIO IDIAT(POPMY, CIIOCOOCTBYS PA3BUTHIO BOCTIAIUTEIHHOTO
nponecca (24). Baxnocts 3T0r0 3¢ (dexra moATBEpKIACTCA TEM, YTO CHI)KEHHE KOJMYECTBA aKTHBHUPOBAHHBIX
TpoMOOIIUTOB cpa3dy mnocie mnepBoro LCAP MOXHO cuuTaTh paHHHUM MapKepoM Ui TNPOTHO3UPOBAHUS
KJIMHHYECKOTo OTBeTa Ha jedenne (21,22). B atom uccnenoBannu konmdectso CD42b"CD63"- akTHBHPOBAHHEIX
TPOMOOLINTOB YBEIHMYNBAJIOCH BO BpeMs JICUeHHs, 0COOEHHO B JIMHUH OTTOKa. OJHAKO KOIHMYECTBO TPOMOOIIUTOB
Ha BBIXOJI€ U3 KOJIOHKHU ObUTO OUY€Hb HU3KUM. TakuM 00pa3oMm, 3Ta akTUBAIMS MOXKET YTPaTUTh CBOIO 3HAYUMOCTb.

OOBIYHO aJICOPOIMOHHBIN IUTadepe3 XapaKTepU3UPyeTCs HMMYHOMOAYJIHUPYIONMM 3(hQPeKToM, 0 dYeM
CBUJICTETHCTBYIOT €T0 OJIATONIPHATHBIE TOJITOCPOYHBIC KIMHIYECKHIE YP(PEKTH y MAIMEHTOB C ayTONMMYHHBIMH
3a0oneBaHusMH. Panee oOCyKAamuch M3MEHEHHs B MPOPWIAX KJIETOYHOW MOIMYJSIUH, TUTOKUHOBOI'O OTBETA,
aKTHBALMM CUTHAJIBHOIO IIyTH, XOYMHHra W TpaHcmurpamuu (29). HaOGmiomamoce NMOBTOpHOE YMEHBIIECHHE
KOJIMYECTBA ICHIPUTHBIX KJIETOK, KOTOPBIE UTPAIOT CYIMIECTBEHHYIO POJIbh B HHAYKIUH HMMYHHOH TOJIEPaHTHOCTH
(19). HenaBHMe OTKPBITHS MOMYCPKUBAIOT 3HAUCHUE PETYIATOPHBIX T-KIETOK B OOBSICHEHUH JOJITOCPOUHBIX
s dexroB neuenus nmradepesom (20,30). [JanHble TPOTOYHON IMUTOMETPUHM B ATOM HCCIIECJOBAaHUS TMOKa3alln
HeGonpmoe ysemuuenne kak CD3'CD4" T-xenmeprsix k1etok, Tak 1 CD4'CD25" k1eTok, 4To CBHAETENECTBYET O
HE3HAUUTENLHON  aKTMBALlMM WM IEpepacupeleneHn T-KIETOK, IIOCKONBKY KOJNUYECTBO  Treg-KIETOK
CD4"CD25™"FoxP3" nosbImanock ToMbKO yepe3 15 MHUH. mocie nedeHust, HO 3aTeM 3HAYUTENbHO CHUXXAJIOCH.
OTOT pe3ynbTaT OTINYACTCS OT HCCIECNOBAHUHA C MCIIONB30BaHUEM Ipyrux ancopoepos (20,31) u MoxkeT OBITh
CBsI3aH C XapaKTEPHCTHKaMHU YCTPOUCTBA. TeM He MeHee, OTyUeHHBIe Pe3YIbTAaThl MOKA3BIBAIOT, YTO KOJTHIECTBO
CD3"HLADR" kierok (T-xneTku, akTUBUPOBAHHBIE HAa MO3AHEH CTaguu) M T-KIETOK, HecymuX T-KIIeTOYHBII
peuenTop y/0, CHH3WIOCE. OTO TOATBEpXKAAaeT THIIOTE3y O TOM, 4YTO TEpamus HHAYNHPOBaia
MPOTUBOBOCTIAUTENBHBIN AP ¢exT. AHanm3 penentopoB mnepeHoca ieiikonutoB CD62L u CDI11b moka3zan
nofasneHue sxcnpeccuu CD62L u noBeimenue sxcnpeccur CD11b. 3TOT pe3ynbTar Takke ObUT 3apeTUCTPUPOBAH
U B IpYTHX HCCIeNoBaHUAX nuTadepesa u mokasan mojaapieHue auanesesa (31).

BbIBO/IbI

B xoxe 3TOro MHJIOTHOTO HCCIENOBAaHMA OBUIO JIOKa3aHO, YTO HOBOE IIOJYCEJIEKTHBHOE YCTPOICTBO
XapaKTepU3UPyeTcsi 0€30MaCHOCTHIO, XOPOIIeH MEPSHOCHMOCTBIO ¥ KITMHHYECKOU 3(h(hEKTUBHOCTHIO Y MTAITUEHTOB C
S3BEHHBIM KOJHMTOM BBIPQKEHHOM aKTUBHOCTH. ODTO HCCIIEOBAHUE MPHUBENO K OJOOPEHHUIO HCIIOJIb30BAaHUS
ycrpoiictBa (MapkupoBka EC). [TomyueHHbIe JaHHBIE YKa3bIBAIOT Ha Pa3HUILY MEXKIY UCCIEAYEMbIM YCTPOHCTBOM
U JpYyrUMH ajcopOepaMu, TPEJCTaBICHHBIME Ha PBIHKE il Oojiee WHTCHCHUBHOTO YHIaleHUS TPOMOOIUTOB,
WHAYKIUU HE3HAUUTEIbHOM akTUBalMK T-KJIETOK 1 OYeHb HU3KOM aKTUBalMK KoMIieMenTa. Yactota oreera (80%
PEMUCCHS) B 9TOM TIPEIBAPUTEIHLHOM HCCIEIOBAHUHU C HEOOIBIINM YHCIIOM MAIlMEHTOB ObLIa COMMOCTABHMA FUIH
MOKa3aja Jake JIydIllhe pe3yJbTaThl 10 CPaBHEHHIO C YK€ H3BECTHBIMH MeTogamu nutadepesza. ITo
MOJIOKUTENIFHOE BIMSHUE Ha TapaMeTpsl 3 GEKTUBHOCTH 3aCTy’KUBACT JaJIbHEUIIEH OLIEHKH B KOHTPOJIHUPYEMBIX
UCTIBITAaHISIX B UCCICIOBAHILX IO MOA00PY 103 ¢ OONBIINM YUCIIOM ITallUCHTOB.

BaarogapHocTs: wuccienoBanue crnoHcupoBaioch kommanue «Huxkuco» (NIKKISO), Tokwmo, Snonus. OtnenbHast
6naromapuocTh Ane Pamioy (Anja Ramlow), Aunet bubep (Annett Bieber), Manyase 3aiimn (Manuela Seidl) u Kare Bennep
(Katja Vedder), meamepconany llentpa adepe3a r. PocTok, 3a OTIIMYHYIO TEXHHYECKYIO MOAnepxky. CraHmapTHbie
1abopaToOpHBIE TAPaMETPhl OICHUBAINCH B JMabopatopuu «JI-pa Maruk u maptuaéps» (Dr Matic and Partners) (r. Pocrok,
T'epmanust). OtaenbHbl BKiIaa asropos: B.P. (WR): mian u KoopuHaIms ucciieIoBanusi, cocrasienue pykomucy; I'.B. (GW):
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aHaNM3 JaHHBIX, IUTaH HccienoBanus, coctasiaenue pykomucu; I'.C. (GS): cOop maHHBIX, TOATOTOBKA MMPOO, aHAIN3 JaHHBIX;
X.I1. (HP): neuenne nanentos; I1.b. (PB): ananu3 nanusix; [x.E. (JE): minan uccnenoBanus, jeyeHre NalueHTOB; BCE aBTOPHI:
PeLEeH3UPOBaHNe, PEIaKTUPOBAHUE U YTBEPKAEHHE OKOHYATEIbHON PYKOIIHCH.
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Abstract: The aim of this study was to evaluate the safety,
tolerability, technical performance and clinical efficacy of
a novel adsorptive-type cytapheresis module in patients
with active ulcerative colitis. Ten patients with ulcerative
colitis (clinical activity index 6-10) were recruited. The
new adsorber (Nikkiso, Tokyo, Japan) was specifically
designed to remove platelets, granulocytes and monocytes
from peripheral blood using an extracorporeal circulation.
Cytapheresis treatments were performed weekly for five
consecutive weeks (each with a 60-min duration). Safety
and tolerability were evaluated by investigating vital
parameters, routine laboratory tests, adverse event report-
ing and a questionnaire. Disease activity was evaluated
by assessing the clinical activity index as well as the
endoscopic index, according to Rachmilewitz. Technical
performance and biocompatibility were investigated by
repeated measurements of cellular blood count, comple-

ment factor C3a and cell surface markers before, during
and after the apheresis treatments. The cytapheresis treat-
ments were “well” to “very well” tolerated by the patients.
All measured safety parameters remained essentially
unchanged. Performance data showed that platelets, mono-
cytes and neutrophil granulocytes were effectively reduced
during the cytapheresis treatments. Apheresis treatment
was associated with high remission rates (80% at week 10).
Clinical remission was accompanied by the reduction of the
endoscopic index in four out of the nine eligible patients.
Levels of C3a did not significantly increase during cyta-
pheresis treatments. The novel device has been shown to
be safe, well tolerated and clinically efficient. It offered
a very good biocompatibility and platelet elimination
capacity. Key Words: Granulocyte and monocyte adsorp-
tive apheresis, Inflammatory bowel disease, Ulcerative
colitis.

The etiology of inflammatory bowel diseases
(IBD) is still not completely understood. The main
treatment goal for the active disease is to achieve
and maintain clinical remission by using treatment
options with less potential for inducing side-effects.

To date, S-aminosalicylic acid (5-ASA) and corti-
costeroids are the first-line treatment options for
inducing remission in patients with active ulcerative
colitis (UC) (1). Cumulative high doses or long-term
steroid administration cause severe side-effects,
and steroid-refractory cases have been reported (2).
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In a substantial number of patients, colectomy as a
last-resort treatment alternative cannot be avoided
(3). Adsorptive cytapheresis has been proposed as
a steroid-sparing, safe treatment strategy to achieve
remission not only for IBDs but also for other immu-
nological diseases, such as rheumatoid arthritis and
systemic lupus erythematosus (4-6). When compar-
ing the efficacy and safety of intensive granulocyte/
monocyte adsorption apheresis (GMCAP) with
intensive intravenous prednisolone in patients
with severe UC, GMCAP was comparable to or
better than prednisolone. Moreover, the response to
GMCAP was slower but more sustainable (7).
Several randomized controlled trials from Japan
have demonstrated the clinical benefit of apheresis
treatment in addition to a standard treatment over
standard treatment alone (7-9). In contrast to Japan,
adsorptive cytapheresis systems are not generally
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covered by healthcare insurance in Europe, North
America and most parts of the world. This is mainly
because standard treatment and the selection of
outcome parameters used in earlier Japanese trials
(8,10) were different from European and North
American standards. Moreover, two recent rand-
omized, double-blind, sham-controlled clinical trials
conducted in the US and European countries to
prove clinical efficacy of GMCAP in UC (11) and
Crohn’s disease (12) demonstrated that the efficacy
of GMCAP was not superior to sham apheresis. Thus,
despite Japanese practice, current guidelines of US as
well as European gastroenterological societies do not
recommend GMCAP or leukocytapheresis (LCAP)
for clinical practice. But, subgroup analyses within
the study of Sands et al. (11) showed a clearly better
outcome for the GMCAP group in patients with his-
tologically more active UC proving the importance of
a more critical patient selection in apheresis trials.

The commercially available cytapheresis systems
preferentially adsorb granulocytes (46 % ), monocytes/
macrophages (54%) and only a small number of lym-
phocytes (18.5%) and platelets (19%) (GMCAP) (13)
or lymphocytes (30-60% ), platelets (35% ) in addition
to granulocytes and monocytes (almost 100% of cells
in the blood line of the device) (leukocytapheresis,
LCAP) (14). Both methods have been reported to be
effective in the induction and maintenance of clinical
remission in steroid-refractory or steroid-naive UC
patients and only rarely cause adverse events (9,15).
Moreover, there is no significant difference in clinical
response and clinical course between LCAP and
GMCAP (16). Several potential mechanisms investi-
gating the mode of action of GMCAP and LCAP have
been analyzed. Both systems have similar effects, for
example, a reduction of activated leukocytes, down-
regulation of proinflammatory cytokines and modifi-
cation of adhesion molecule expression (10,17,18),
which induce an anti-inflammatory status. However,
the precise mode of action of these techniques,
which mediate the therapeutic effects, might be more
complex. There are several pieces of evidence to
indicate that additional effects on the innate immune
system and other regulatory processes are caused by
cytapheresis (18-20).

Predictive factors for the efficacy of adsorptive cyta-
pheresis have rarely been reported. However, several
reports have indicated that a decrease of platelets may
be an early marker for a beneficial response in patients
with severe UC (21,22). Moreover, platelets have been
recognized to play an important role in the patho-
physiology of IBD. Platelet number increases during
flare-ups of IBD and correlates with disease severity
(23). Platelets are able to activate various cells, for
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example, through contact with CD40L, secretion of
soluble CD40L and other chemokines mediating leu-
kocyte adhesion and transmigration (24). Therefore,
the development of new adsorber materials preferen-
tially adsorbing platelets in addition to granulocytes
and monocytes is an interesting approach for the
treatment of patients with IBD.

In this study, a novel adsorptive-type cytapheresis
module filled with amorphous polyarylate resin
beads, which particularly removes platelets, granulo-
cytes and monocytes from the peripheral blood, has
been tested. A prospective open-label pilot study has
been conducted to evaluate the safety, tolerability,
technical performance and clinical efficacy of this
device in patients with active UC.

PATIENTS AND METHODS

Patients

This prospective study was conducted in accord-
ance with the principle of ISO 14155 good clinical
practice and the Declaration of Helsinki. Informed
consent was received by all patients after the ethics
committee of Rostock University had approved the
study protocol. A total of 10 patients (six males, four
females, mean age: 47.1 years, minimum age: 25 years,
maximum age: 73 years) with moderately to severely
active UC defined by the Clinical Activity Index
(CAI 6-10 according to Rachmilewitz [25]), who had
failed to achieve long-term remission with steroids
and/or immunosuppessive agents or who had con-
traindications or were intolerant to high doses of
steroids and/or immunosuppressive agents, were
recruited. Patients on prednisolone more than 30 mg/
day were excluded from this study.

The mean disease duration was 14 years. Sixty
percent of the patients suffering from active UC
exhibited a left-sided colitis (distal colitis), and 40%
a pancolitis. In general, the patients’ medications
comprised S-aminosalicylate (5-ASA), azathioprine
(Aza), tacrolimus and steroids (Table 1). Accord-
ingly, 80% of the patients received steroids at a mean
concentration of 8 mg/day. Mucosal damage was
investigated by colonoscopy immediately prior to the
start of the apheresis therapy. Endoscopic evalua-
tions were performed by an endoscopist who did not
have any relation to this study using the endoscopic
index (EI), according to Rachmilewitz (25). The
mean EI prior to initiation of the apheresis therapy
was 7.4 = 5.2 (range 6-10).

Apheresis protocol
Patients received five treatment sessions with
the novel apheresis device at one-week intervals.

© 2013 The Authors
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TABLE 1. Patient data

Patient CAI CAI EI EI
no. Sex Age Diagnosis’ Treatment  before W10  before W10
1 M 54 E2 Steroids 10 2 6 2
2 M 32 E2 Steroids 10 1 6 2
5-ASA
3t M 44 E2 Steroids 10 8 7 7
Tacrolimus
5-ASA
4t M 55 E2 Steroids 8 5)* 8 10
5-ASA
5 F 55 E3 Steroids 10 0 7 6
5-ASA
6 M 57 E3 5-ASA 7 0 A -
Aza
7 M 72 E2 Steroids 7 4 10 8
8 F 42 E2 5-ASA 6 1 7 2
Aza
9 F 24 E3 Steroids 9 4 10 8
5-ASA
Tacrolimus
10 F 28 E3 Steroids 8 0 6 2
5-ASA
Aza

"Montreal classification (26): E2: left sided UC (distal UC), E3: extensive UC (pancoli-
tis). *Non-responder. ‘Patient received 50 mg/day steroids between W6 and W10 after
treatment with the novel device. "Patient did not consent to endoscopy.

Each session lasted 60 min and used a blood flow of
30 mL/min.

Immunopure device and blood sample collection

The Immunopure (Nikkiso, Tokyo, Japan) device
has been designed to be used in a simple hemoper-
fusion setting by selectively adsorbing granulocytes,
monocytes/macrophages and platelets. The device is a
gamma ray-sterilized, single-use (disposable) module
filled with amorphous polyarylate resin beads of
1.0 mm diameter. This material has a long history
of clinical application as a part of hollow fiber dialyz-
ers. The total adsorber volume was 350 mL. The
void volume of the device was 139 mL. The apheresis
system comprises the device, circuit lines (ABT-
002PX, Nikkiso) and the blood monitor (LPM-01,
Nikkiso Europe GmbH, Hanover, Germany).

Cytapheresis was conducted at a flow rate of
30 mL/min for 60 min. Unfractionated heparin (Rati-
opharm, Ulm, Germany) was administered as a bolus
(75-150 IU/kg body weight) at the beginning of the
treatment, followed by the continuous infusion of
50-100 IU/kg per treatment. Blood was withdrawn
from the cubital or forearm veins, circulated through
the column and returned to the cubital or forearm
veins of the contralateral arm. Blood samples were
taken at screening (week 0, W0), intermediate evalu-
ation (week 6, W6), final evaluation (week 10, W10)
as well as before, during and at the end of each apher-
esis treatment (week 1-5, W1-5).

© 2013 The Authors
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Safety, tolerability and biocompatibility

Vital signs were assessed by registering blood
pressure, pulse rate and body temperature during
all the visits. Blood pressure and pulse rate were
measured before, at 30 min, at the end (after retrans-
fusion) and 15 min after the apheresis session. Body
temperature was measured before and 15 min after
the apheresis session. Any adverse event was regis-
tered. Safety evaluations also included laboratory
analyses of peripheral blood cell counts, electrolytes
(Na*, K*, Ca*), serum glucose, fibrinogen, partial
thromboplastin time (PTT), Quick value (pro-
thrombin time ratio), international normalized ratio
(INR), total protein, creatine kinase (CK), albumin,
alpha 1-globulin, alpha 2-globulin, beta-globulin and
gamma-globulin, IgG, M, A, E, complement factor
C3a (parameter comparison between the beginning
and end of one treatment session, intra-treatment
analyses). Additionally, creatine, alanine amino-
transferase (ALT), aspartate aminotransferase
(AST), gamma-glutamyltransferase (yGT), bilirubin,
C-reactive protein (CRP), and lactate dehydrogenase
(LDH) were analyzed only at the beginning of all
treatment sessions (parameter comparison between
the treatment sessions, inter-treatment analyses).
Analyses were performed by a certified external
laboratory.

Tolerability was assessed for each single apheresis
session (before and after) and at W6 and W10 using
a questionnaire that allowed patients and physicians

Ther Apher Dial, Vol. ee, No. e, 2013



4 W Ramlow et al.

to judge the treatment according to a pre-defined
scheme (6 levels that ranged from “very well” to
“very bad”).

Clinical efficacy

Disease activity was evaluated by assessing the
CAI (before the start of the therapy and at W6 and
W10) as well as the endoscopic index (before the
start of the therapy and W10) both according to
Rachmilewitz (25). Clinical remission in UC is
defined as a CAI score of 4 or less. Clinical response
is defined as a CAI drop = 3 or CAI = 4. Endoscopic
remission is defined as an EI <4 (25).

Flow cytometry

Antibodies against the following human surface
antigens were acquired from BD Biosciences (San
Jose, CA, USA): CD3, CD4, CD8, v/3 T cell receptor,
HLADR, CDI10, CD14, CD62L, CD11b, CD42b,
CDG63. Isotype-matched irrelevant antibodies against
mouse IgG1 and IgG2a (BD Bioscience) were used
as negative controls. In brief, the appropriate amount
of an antibody was added to 50 uL of total blood. The
samples were incubated for 20 min at 4°C. Then,
1mL of 1xBD FACS Lysing Solution (BD Bio-
science) was added followed by a 10-min incubation
period at room temperature in the dark. The cells
were washed once with BD CellWash solution (BD
Bioscience) and analyzed immediately on a FACS-
Calibur (BD Bioscience) flow cytometer. For the esti-
mation of peripheral blood counts, absolute numbers
of the different cell populations were calculated as
follows: percentage x leukocyte number/100. The
counts were hematocrit-corrected. For platelet stain-
ing, the peripheral blood was immediately fixed in
1% formaldehyde/PBS.

Tres Were identified using an intracellular stain-
ing kit (eBioscience, San Diego, CA, USA). Prior to
staining, peripheral blood lymphocytes were isolated
by Percoll gradient centrifugation. Prepared cells

(1x10°% were stained with a CD4 FITC/CD25
APC cocktail (10 uLL each, eBioscience) or mouse
IgG1FITC/APC isotype controls for 30 min. After
washing (CellWash), the cells were incubated with
1 mL of freshly prepared Fixation/Permeabilization
Buffer (kit component) for 30 min at 4°C in the dark.
The samples were washed twice with Permeabiliza-
tion Buffer (kit component) and incubated for 30 min
with the anti-human FoxP3 (PCH101) PE antibody
or rat IgG2a isotype control, respectively. The cells
were washed once with Permeabilization Buffer,
resuspended in 200 uL. of CellWash and analyzed
immediately on the cytometer. A total of 200 000
events were acquired. Data were analyzed using
the CellQuest (BD Bioscience) software. The cells
were differentiated into CD4*CD25"&FoxP3* and
CD4*CD25Mtermediate* Fox P3* Tegs.

Statistical analysis

The data are expressed as the mean * SD. Statis-
tical analysis was performed by the parameter-free
Wilcoxon test. P-values of <0.05 were considered sta-
tistically significant. Calculations were performed
using SPSS version 15.0 (SPSS, Chicago, IL, USA).

RESULTS

Tolerability

The questioning, according to the ascertained steps
of well-being, resulted in the overview displayed
by Table 2, which led to the conclusion that the
apheresis treatments displayed “well” to “very well”
tolerability. With the exception of occasional light
headaches and puncture problems, no further side-
effects or adverse events were observed.

Safety laboratory parameters and vital signs

All 10 patients finished the study according to
the suggested protocol. Safety laboratory parameters
between the beginning and end of each apheresis

TABLE 2. Results of the questioning for treatment tolerability

Patient no. 1st therapy 2nd therapy 3rd therapy 4th therapy Sth therapy Visit 7 Visit 8
1 Well Well Well Well Well Well Well
2 Well Well Well Very well Well Well Very well
37 Well Well Well Well Very well Fair Well
47 Well Well Well Well Well Well Well
5 Well Well Well Well Well Very well Very well
6 Well Well Very well Very well Very well Very well Very well
7 Well Very well Very well Well Very well Very well Very well
8 Well Very well Very well Very well Very well Very well Very well
9 Well Well Well Well Well Well Well
10 Well Well Very well Very well Well Very well Very well
"Non-responder.
© 2013 The Authors
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TABLE 3. Safety laboratory parameters. Intra-treatment

impacts

Treatment Treatment Normal
Parameter start values end values range
Fibrinogen (g/L) 42 +0.6 4.0 £0.7* 1448
aPTT (sec) 315 +6.6 2121 +30.2* 25-36
Albumin (g/L) 40.6 £3.0 37.1 £ 2.4*% 35-50
Total protein (g/L) 723 =35 66.8 = 5.1* 64-83
Albumin (%) 61.7 3.7 60.8 = 4.2 59.8-72.4
Alpha 1-globulin (%) 33 x0.6 4432 1.0-3.2
Alpha 2-globulin (%)  11.0 x2.1 11.0 = 1.6 7.4-12.6
Beta-globulin (%) 9.9 £ 0.6 9.4 = 0.8* 7.5-12.9
Gamma-globulin (%)  14.1 2.5 144 =27 8.0-15.8
1gG (g/L) 10.8 £ 1.9 9.9 = 1.9% 7.0-16.0
IgM (g/L) 1407 1.3 = 0.6% 04-2.3
IgA (g/L) 1.9 +0.9 1.71 = 0.7* 0.7-4.0
IgE (IU/mL) 47.5 £ 58.0 41 = 49.4* <220
Glucose (mmol/L) 49+14 52+12 <7.8
K* (mmol/L) 4303 41=x04 3.6-54
Ca* (mmol/L) 24 +0.1 23 +0.1% 2.1-2.55
Na* (mmol/L) 1389 +14  138.0 £ 3.1 134-145
CK (umol/sL) 15+1.1 1.3 = 0.9% <32

10 patients, albumin %, alpha 1-globulin, alpha 2-globulin, beta-
globulin, gamma-globulin, IgE: means of 10 treatment sessions
(W1); fibrinogen, immunoglobulin (Ig) IgG, IgM, IgA, total
protein, CK: means of 20 treatment sessions (W1, W3); glucose, K,
Ca*, Na*: means of 30 treatment sessions (W1, W2, W3); aPTT,
albumin g/L: means of 50 treatment sessions (WI1-W5),
Mean * SD, *P < 0.05 vs. 0-min value; Wilcoxon test.

session (intra-treatment) and all assessed parameters
remained within the normal range, except for a sig-
nificant increase of aPPT values due to anticoagula-
tion (Table 3). In general, the patients had slightly
increased alpha 1-globulin values, which was possibly
due to the inflammatory status (CAI 6-10). There
were no long-term impacts (inter-treatment) of the
intermediary apheresis treatments on the safety labo-
ratory parameters except from expected fluctuations
in coagulation parameters such as Quick value, INR
and aPTT values.

Body temperature did not show any distinctive
changes during the treatment. Heart rate and blood
pressure were slightly reduced (heart rate: from 79.7/
min to 72.6/min after 30 min of treatment, 72.4/min at
the end; mean arterial pressure: from 103.7 mm Hg to
97.7 mm Hg after 30 min of treatment, 100.2 mm Hg
at the end), which can be ascribed to the resting
position of the patients after starting the treatment.
Blood pressure recovered toward the end of the
treatments.

Biocompatibility

C3a values significantly decreased after 15 min of
treatment in the outflow line of the device compared
with the 0-min values. After 60 min, the levels of com-
plement factor C3a were not significantly increased

(Fig. 1).

© 2013 The Authors
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Technical performance

The technical performance of the device was
assessed by calculating the absolute reduction rates
of peripheral blood cell populations collected from
the inflow and outflow line at different time points of
a single apheresis session. The hematocrit was slightly
reduced after starting the treatment (-2%) until the
end of the treatment because of dilutional effects
(cell counts were corrected by hematocrit changes).
The red blood cell count very slightly increased
during the treatments (inflow to 100.4%, outflow
to 100.7% after 15 min of treatment; 100.5% at the
end). The total leukocyte count was effectively
reduced with a maximum between 30 and 60 min and
recovered to 99.6% after the treatment. Monocytes
(inflow to 87.3%, outflow to 37.3% after 30 min),
neutrophil granulocytes (inflow to 93.8%, outflow to
53.2% after 30 min), eosinophils (inflow to 88.4%,
outflow to 51.5% after 15 min) and platelets (inflow
to 98.9%, outflow to 20.3% after 15 min) were
strongly reduced during the treatment. However,
after the treatment, the recovery values were 95%,
99%, 107% and 92%, respectively. There was only a
small impact on the lymphocytes (inflow to 99.4%,
outflow to 93.8% after 30 min of treatment, 103.9%
at the end; Fig. 2). There were no long-term impacts
from the apheresis treatments on the peripheral
blood cell counts with the exception of slight (within
a normal range) hemoglobin, hematocrit and eryth-
rocyte count decreases between W3 and W6, which
completely recovered toward W10.

Modification of cell surface markers
When the results were compared before and
after each apheresis session, CD3*CD4" T helper

300

250
200- -
1501
1001

501 . — outflow

C3a Concentration (ng/mL)

inflow
0 T T T T T T
0 10 20 30 40 50 60 70

Time (min)

FIG.1. Time course of the complement factor C3a during the
apheresis treatments. Comparison of the start (0 min) vs. 15- and
60-min values for one treatment session (W1, W3 and W5; 10
patients, 30 treatments, Mean * SD, *P < 0.05 vs. screening value;
Wilcoxon test).
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FIG.2. Blood count graphs—intra-treatment impacts: Comparison of the start (0 min) vs. 15-, 30- and 60-min values for one treatment
session (10 patients, 50 treatments, Mean = SD, absolute counts are expressed as a % of the 0-min value [100%]).

cells slightly increased (to 114% after 60 min), while
CD3*CD8* cytotoxic T-cells remained unchanged.
CD3*"HLADR® cells were moderately reduced to
71% after 60 min in the outflow, while CD4*CD25*
cells increased to 118%. T-cells bearing the v/ T-cell
receptor were moderately reduced after 60 min in
the inflow (to 91%) and in the outflow (to 78%).
CD4*CD25™ieh  cells, CD4*CD25™"e"FoxP3* and
CD4*CD25"ntermEoxP3* cells significantly decreased
after 60 min in the outflow (Tables 4,5).

There was a strong reduction of CD14* monocytes
and CD10* granulocytes during the treatments in the
outflow (CD14": to 45% after 60 min, CD10": to 54%
after 60 min) but not in the inflow. With regard to
CD62L* and CD11b" cells, the reduction rates were
similar to those of the granulocytes (CD62L": to 57%

Ther Apher Dial, Vol. ee, No. ee, 2013

after 60 min in the outflow; CD11b*: to 53% after
60 min in the outflow). Similarly, there were no
significant changes in these cells after 60 min in the
inflow line.

The mean channel fluorescence of the CD62L*
cells, which reflects the surface expression of this
parameter on the cells, slightly decreased in the
inflow after 15 min (to 92%) and in the outflow after
60 min of treatment time (to 86%). The mean
channel fluorescence of CD11b* cells was moderately
elevated in the column outflow only after 60 min of
treatment time (to 202%). CD42b"CD63"-activated
platelets increased during the treatment, especially in
the outflow line (Tables 4,5). There were no long-
term impacts from the apheresis treatments on the
different cell populations.

© 2013 The Authors
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TABLE 4. Modification of cell surface markers, intra-treatment impacts (W1, W3 and W5)

Parameter 0 min 15-min inflow 15-min outflow 60-min inflow 60-min outflow
CD3"CD4* 100.0 = 0.0 108.7 + 15.4* 107.4 = 17.6* 117.8 = 17.9% 113.6 = 18.1*
CD3*CD8* 100.0 = 0.0 100.6 + 16.8 96.3 = 18.3 100.8 = 20.4 100.6 +22.2
CD10" 100.0 = 0.0 102.1 =123 66.2 = 24.7* 99.6 = 28.8 54.1 = 20.0*
CD14* 100.0 = 0.0 93.0 = 19.0* 48.0 = 29.9* 972 =372 45.3 = 36.0%
CD62L* 100.0 = 0.0 98.5 6.2 67.5 +22.2% 98.7 = 16.7 57.0 = 17.6%
CD62L" Mean 100.0 = 0.0 92.0 = 14.9* 94.8 = 15.7 108.8 = 21.7* 85.6 = 21.7*
CD11b* 100.0 = 0.0 96.7 = 5.9% 64.4 + 24 4% 954 +15.3 52.6 +20.5%
CD11b* Mean 100.0 = 0.0 108.0 + 43.8 103.8 = 41.9 119.7 £ 514 202.2 = 84.2%
CD3*HLADR* 100.0 = 0.0 97.6 = 33.4 919 + 414 121.3 = 82.0 71.1 = 32.0%
CD42b*CD63* 100.0 = 0.0 117.3 = 107.0 389.2 = 529.1%* 194.7 = 182.7* 409.8 * 343.3*
CD3*TCRYys* 100.0 = 0.0 113.7 = 105.1 79.9 = 56.6% 90.5 = 59.5% 78.4 = 31.1*

10 patients, 30 treatments, Mean * SD, absolute counts were hematocrit corrected (except CD42b*CD63%) and expressed as a % of the

0-min value (100%), *P < 0.05 vs. screening value; Wilcoxon test.

Clinical efficacy

Based on the definitions of clinical remission and
clinical response (remission: CAI < 4, response: CAI
drop = 3 or CAI = 4), the remission and response
rates are reflected by Table 1. The average CAI was
reduced from 8.5 = 1.5 (screening value) to 4.5 = 4.1
at W6 and 2.2 = 2.7 at W10 (P < 0.05). Remission of
the disease was achieved in 8 of the 10 patients (80%)
at W10.

Clinical remission was accompanied by a reduc-
tion of the endoscopic index (EI <4) in four of the
nine patients (44%) who consented to endoscopic
examination. The average EI of the nine eligible
patients decreased from 7.4 = 1.6 (screening value)
to 5.2 = 3.2at W10 (P < 0.05). Although four patients
(44%) had a clinical remission according to improve-
ments in CAI score, five (56%) did not show remis-
sion based on their endoscopic scores (EI >4).

DISCUSSION

Ulcerative colitis patients are frequently adminis-
tered high doses of corticosteroids. Cytapheresis
has the potential to avoid steroid-mediated side-
effects and to treat steroid-refractory patients.
However, the treatment is expensive, and its thera-
peutic success varies. Therefore, newly developed

devices should provide an improved efficacy and
cost-benefit ratio.

This study is the first pilot trial of a novel
adsorptive-type cytapheresis module filled with
polyarylate resin beads in patients with active UC
and has demonstrated that the tolerability of this
device is well to very well without showing adverse
side-effects. The apheresis treatments with the
novel adsorber assured a high degree of safety. All
measured safety parameters remained essentially
unchanged both during intra-treatment and inter-
treatment periods. Vital parameters, such as blood
pressure, heart rate and body temperature, were
essentially stable during the apheresis sessions.

The clinical response experienced in this study was
promising as eight out of 10 patients were in remis-
sion at W10. In four out of nine patients who con-
sented to endoscopic evaluation, CAI remission
was accompanied by an improvement of the EI. The
response rates were in full concordance with those
reported in the literature for other adsorptive cyta-
pheresis devices for patients suffering from active
ulcerative colitis (4,7,27).

During blood contact with artificial surfaces, the
complement system is activated via the alternative
pathway to a varying degree. A low degree of comple-
ment activation is an expression of a low contact

TABLE 5. Flow cytometry analyses of T, intra-treatment impacts (W1, W3 and W5)

Parameter 0 min 15-min inflow 15-min outflow 60-min inflow 60-min outflow
CD4*CD25* 100.0 = 0.0 105.7 = 17.0 121.1 = 29.7* 117.6 = 28.2% 118.2 + 44.9%
CD4*CD25interm 100.0 = 0.0 106.5 = 18.0 122.3 * 31.5% 118.4 = 30.0%* 124.0 = 44.0%*
CD4*CD25high 100.0 = 0.0 104.4 =29.0 100.9 = 29.9 97.6 = 34.1 85.5 = 34.9%
CD4*CD25"FoxP3* 100.0 = 0.0 104.4 =27.0 114.6 = 36.7 92.8 =358 83.1 + 45.5%
CD4*CD25*MemEox P3* 100.0 = 0.0 102.9 = 33.4 111.7 = 443 93.6 = 53.1 80.7 = 59.4%
CD4*CD25"ie"FoxP3* 100.0 = 0.0 104.3 = 26.3 115.8 = 36.5% 93.7 +39.0 76.5 = 38.4%

10 patients, 30 treatments, Mean * SD, % of 0-min value (100%), *P < 0.05 vs. screening value; Wilcoxon test.

© 2013 The Authors
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activation potential and high biocompatibility. Acti-
vation of the complement system by cellulose acetate
beads has been shown by the increased levels of
plasma C3a and C5a in the column outflow, without
affecting the clinical tolerability (13). In this study,
the device showed an excellent biocompatibility, as
plasma C3a concentrations were not elevated after
the treatment. C3a values significantly decreased after
15 min of treatment in the outflow line of the device
compared with the 0-min values, which may be due
to an adsorption of complement fragments to the
adsorber or to cells attached to the column. However,
after 60 min, differences were not significant.

Performance data from the new device showed that
platelets (80%), monocytes (66%) and neutrophil
granulocytes (to 47 %) were effectively reduced in the
outflow line during the cytapheresis treatments. At
the end of the treatment, the blood samples directly
collected from the patient showed that granulocyte
numbers recovered, whereas monocytes and platelets
still showed a reduction of 5% and 8%, respectively,
compared with the basal values. Probably, this might
have an influence on the overall activation status of
these cells in the body even if they return to baseline
after a longer observation period, which should be
clarified in further studies. Lymphocytes and red
blood cells remained relatively constant. Flow cytom-
etry analyses confirmed these results and displayed a
strong reduction of CD14* monocytes and CD10*
granulocytes. Thus, concerning the removal character-
istics, the novel device resembles the available cellu-
lose acetate based selective GMCAP system with an
additional higher platelet elimination capacity.

The primary aim of the GMCAP treatment was to
remove activated granulocytes and monocytes from
the circulation (28). However, even the removal of
primary non-immune cells such as platelets might be
important. Activated platelets participate in the
pathogenesis of IBD by secreting a variety of biologi-
cally active molecules. Moreover, they are able to
interact with the mucosal endothelium and T-cells
and create a proinflammatory platform perpetuating
the inflammatory process (24). The importance of this
effect is supported by the result that the decrease in
activated platelets immediately after the first LCAP
may be an early marker for predicting the clinical
response toward the treatment (21,22). In this study,
we observed that the number of CD42b*CD63*-
activated platelets increased during the treatment,
especially in the outflow line. However, the platelet
number at the column outlet was very low. Thus, this
activation may be of decreased importance.

Generally, adsorptive cytapheresis has been
ascribed an immunomodulatory effect,as shown by its

Ther Apher Dial, Vol. ee, No. ee, 2013

beneficial long-lasting clinical effects in patients with
autoimmune diseases. Alterations in cell population
profiles, modulation of the cytokine response, signal-
ing, homing and transmigration pathways have previ-
ously been discussed (29). The repeated reduction of
dendritic cells, which play a substantial role in the
induction of immune tolerance, has been described
(19). Recent findings emphasize the role of regulatory
T-cells in explaining the long-term effects of cytapher-
esis treatments (20,30). The flow cytometry data from
this study revealed a slight increase in both CD3*CD4*
T helper cells and CD4*CD25* cells, which suggested
minor T-cell activation or redistribution of these cells
because CD4"CD25™Me"FoxP3* T, were elevated
only after 15 min of treatment but then significantly
decreased. This result is in contrast to studies using
other adsorbers (20,31) and may be due to the char-
acteristics of the device. Nevertheless, our results
show that CD3"HLADR® cells (late stage-activated
T-cells) and T-cells bearing the y/3 T cell receptor were
reduced and support the hypothesis that the therapy
induced an anti-inflammatory effect. The analysis
of the leukocyte trafficking receptors CD62L and
CD11b showed downregulation of CD62L expression
and upregulation of CD11b expression. This result has
also been reported by other cytapheresis studies and
reveals a suppression of leukocyte extravasation (31).

CONCLUSION

During this pilot trial, the novel semi-selective
device has been shown to be safe, well tolerated and
clinically efficient in patients with active ulcerative
colitis. This study led to approval status of the device
(CE marking). Our data suggest a difference between
the study device and other adsorbers on the market
concerning a stronger removal of platelets, an induc-
tion of a slight T-cell activation and a very low com-
plement activation. Response rates (80% remission)
in this preliminary trial with small patient numbers
were comparable or even better compared to already
established cytapheresis techniques. This positive
impact on efficacy parameters merits further evalua-
tion in controlled trials and dose-finding studies with
larger patient numbers.
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