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HuzkomonekynapHbliM 0EKCTPAH Xenes3da
M COXAPAT Xenesa obnagatoT CPABHUMbIMU
NAPAMETPAMM BE30MACHOCTM MPU XPOHUYECKMX

3abonesaHmax nouyek™
M. Ayspbax’, K.An. Tann6’

' l{eHTp remarosiorumn mn oHkosnorun Ayspbaxa, bantumop, Mepunneng, CLUA,

2 MegnumnHckwii yeHTp PpaHKnHa, oTgeneHne Hegdpponorwn, bamrumop, Mepnnera, CLUA

Tsxenbie IOGOYHEBIE peaKIIMH, BCTPeYaBIIHeCs IIPH IIPMMEeHEeHHH JeKCTPaHA JKejle3a, 6bUTH 00YyCIOBIEeHBI
IIpernapaTaMH ¢ BEHICOKOM MOJIEKY/IAPHOM Maccoil. Cy:KAeHHA O TOM, YTO caXapaT U ITFOKOHAT Kejie3a Gosee
Ge30MacHHI, YeM JeKCTPaH Kejle3a, pe:KAeBpeMeHHEL [IpoaHaTu3HpOBaHEI ONTyOITHKOBAHHEIE CPABHEHHA
JAHHBIX O 6€30IaCHOCTH AOCTYIIHHIX IIPEeNapaToB IIApeHTePaIBHOTIO JKejle3a. Berpedyarorcsa HeonTHMAIBHEIE
CXeMBI IPHMEHEHH IIPeNapaToB JKejle3a y HAaIlHeHTOB Ha JOJHAIH3HOM CTaJHH XPOHHIECKHUX 3a00/1e BaHHI
mo4yek. MBI pekoMeHyeM HH(Y3HIO 001Ier JO35I HU3KOMOJIEKY/IIPHOTO AeKCTpaHa Kejle3a KaK MeToH, BEIGO-

Pa 4j11 BOCIIOJTHEHHA Kej1e3a.

Teopernueckast 03a009EHHOCTD JOITOCPOUHOM TOK-
CUYHOCTBIO IIAPEHTEPAIBHOIO IPUMEHEHUS JKEJIE3a IPU
3200JIEBAHUSAX TTIOUEK HE HOATBEPKACHA TOCICAHUMHU 00-
CCPBANMOHHBIMU UCCICAOBAHUAMU TUATU3HBIX TTATTUCH~
TOB [1, 2]. B nyOauKanusax npogo/uKaoT 00CYKIaTbCA
npobaeMa AHAPIAKCUH, CBA3AHHAA C JIEKCTPAHOM JKE-
JIe3a, ¥ TOOOUHBIE PEAKIIUU IPHU UH(Y3USIX TPENAPATOB
skenesa. Hepasuue nyonukanuu B xypHaine Kidney
International [3, 4] TOAHUMAIOT BOIPOC BBIOOPA OIITH-
MaJIBHOTO METO/IA BHYTPUBEHHOTO BBEJCHUS JKEJIC3A.
[Ipeyraraercs arpeCCUBHBIA PEKUM BOCIIOJIHEHUS CaXa-
parom xenesa B 03¢ 500 Mr 32 3 yaca. DT pEKOMEH/1A-

Uy 6A3UPYIOTCA HA ABYX JOUVIICHUAX: IEPBOE, UTO JCK-
CTPAH JKENIe32 MEHEE OE30I1ACCH, YeM caxapatxenesa (Be-
Hodep; American Regent, CILIA, u Vifor, [lIsennapus); u,
BTOPOE, UTO OIIACHOCTDb OOJIEE BBICOKUX, HEXKETH PEKO-
MEH/IOBAHHBIX, /103 CAXapPaTa JKeyie3a Oy/IeT HUBEIUPOBA-
HA yI0OCTBOM /I ITAIIMEHTOB U Bpaueil. OJTHAKO BAKHBIM
MOMEHTOM SIBJIIETCS, UYTO aBTOPbI HE CPABHUBAIN 0€3-
OIACHOCTb ATUX JIBYX IPEMapaToB. K TOMY jKe HE IPUHHU-
MAeTCsl BO BHUMAHKE 3HAUUMOEC OTJIMUUE MEKTY HU3KO-
MOJIEKYJIIPHBIM JIeKCTpaHOM Xene3a (INFeD (Watson,
CIHIA) u Kocmo®ep (Pharmacosmos, Jlanus)) 1 BICOKO-
MOJICKYJIAPHBIMY IIPEIIAPATAMH ACKCTPaHA xKeaesa (Im-

* Kidney International (2008) 73,528 -530.llepesoo c aremiiicko20 J[.B. Tpouyaricrozo no 3axazy komnarii «O00 «Kocmogapw. llepe-

800 1e1aANaenca ¢ paspetteriin obnadamens aAsNMOPCKUX NPAs.
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feron (Fisons, BemukoOpuranus) u Dexferrum (American
Regent, CIIA, u Vifor, [lIseinapus)). OnyO0auKOBAHHbIE
pazmuuus B OE30MACHOCTH ITUX HPENAPATOB OyayT 00-
CYXK/IEHBI HIKE.

Henb3s paccMaTpUBaTh PEKUM BHYTPUBEHHOTO BBE-
geHus 500 Mr caxapaTa JKejie3a 3a 3 yaca JBa JHs Mo/j1-
PSJT KAK OIITUMAJIBHBIN, TAK KAK JIYIIIUM PEmeHUueM Oy-
JeT BBEJJCHHE OOJBIIETO KOJMUECTBA KEIe3a OJHOM UH-
(py3ueit 001EN 103bI HUBKOMOJIEKYISIPHOTO JEKCTPAHA
xKenesa [6]. DTOT METO BHYTPUBEHHOI'O IIPUMEHEHHUS
6onee yIo0eH /Ui NAIUEHTOB U BPAU€i, MEHEE I0POTO-
CTOSAI, TIO3BOJISIET BBECTU 34 OJUH Pa3 J0 3000 mr u He
6onee TOKCHUEH. Kak caxapart, Tak U INIIOKOHAT JKejle3a
MOTYT OBITb BBE/ICHBI B BUJIE 5-MUHYTHOHM UHBEKIIUU B
J103e 200—300 Mr, OTHAKO OOJBIINAE AO3bI, TAXKE BBEICH-
HBIC 32 JUIITCIBHBIC IPOMEXYTKH BPEMEHH, IPUBOJAT K
YACTBIM MAJIBIM PA3PBKAIOIIUM, TUCKOM(POPTHBIM Ba30-
AKTUBHBIM PEAKIUAM U 3anpenieHsl [5]. G. Chandler ¢ co-
ABT. COOOMUIH O 249 MAUEHTAX, TOYIUBIIUX 335 UH-
(pysuit caxapara xenesa B fo3e 200-500 mr 3a 2 yaca [5).
ABTOPBI NPUIUIN K 3AKIIOUEHHUIO, YTO HOOOUHBIE PEAK-
uuu 703400 1 500 M CJIMIIKOM YaCThl, YTOOB PEKOMEH-
JIOBATh UX K PYTHHHOMY IPUMCHCHUIO B BH/IC JIBYXYa-
coBbiX HHPY3uit. OT 5 10 12% NanueHTOB, IEPEHECITNX
OOOUHBIE PEAKLMY HA NH(Y3UU BO BPEMS UCCIIEI0BA-
Hus 3, 4], TpOAEMOHCTPUPOBAIH 5—10-KPAaTHOE NPEBbI-
IICHUE TAKUX PEAKLUI 110 CPABHEHUIO C IPUMEHEHUEM
HU3KOMOJIEKYJIIPHOI'O JEKCTPAHA JKENE3a IM0O HU3KUX
J03 CaXAPaTa KEJIE3a.

Ha cerogHsmHui JeHb MHOIOUNCIEHHBIE TYOJINKA-
LAY HOATBEPAKAAIOT, YTO AHAPHIAKCUU U CEPLE3HBIE 110~
OOUHBIE PEAKIINAHU TIPU IIPUMEHEHUH JJCKCTPAHOB JKeJe3a
B IIO/IABJISIONIEM OOJIBITMHCTBE CIYUAEB CBSI3AHBI C JIBYMS
HPENAPATAMH BHICOKOMOJIEKYJIIPHOTO JIEKCTPAHA JKeJle-
3a: Imferon, cHAThI ¢ Tpou3BOACTBA, U Dexferrum, 6o-
JIEE HE PEKOMEH/IOBAHHBIN K IPUMEHEHUIO [7—-15].

XapaKTePUCTUKU 4 JTOCTYIIHBIX MPEMAPATOB JKeIe3a
IIPUBE/JCHBI B TA0JL

[Tocne TeCTOBOM O3Bl YACTO OTMEYAIOTCS APTPAITUN
1 MUUITUU (OONE3HEHHOE HANIPSDKEHUE MBIIILL TPYAU U
CHMHBI) 0€3 TAXUKAP/UHU, TAXUIIHOI, TUIIOTEH3UHU, 00-
CTPYKIUHU JIMOO AHTHO3AEMBL. DTU TOOOUHBIC PEAKIUN
CAMOCTOSITENBHO HPOXO/AT UEPE3 HECKOJIBKO MUHYT U
Oosee He perucTpupytoTc [7]. CabOBbIPAKEHHBIE U Ca-
MOIIPOXOJSIIUE PEAKIIUU HA BBEJICHUE HU3KOMOJIEKYJISIP-
HOTO JCKCTPAHA JKEJIE3d MHOIAA HBITAIOTCS KYIUPOBATD
BHYTPUBEHHBIM BBCICHUEM aHTUTMCTAMUHHBIX ITPEIapa-

M. Aysp6ax, K.An. Tann6

TOB WU aPEHAIMHA, KOTOPBIE CAMOCTOSATENBHO CIIOCO0-
HbI BbI3bIBATb BA30AKTUBHBIE PEAKLIUU, IIPUITACBIBAEMbIE
BIOCJIEACTBUM Hpenapartam xenesa. Ma@ysusa oomein
1036l 10 1500 MI' HEBKOMOJICKY/IIPHOIO JCKCTPAHA JKe-
JIE32 IPUMEHACTCA Y IUAIM3HBIX HALMEHTOB 0€3 TOKCHY-
HBIX IPOsiBICHUH [16]. B IepBOM MCCIIEI0BAHIH, TIPO/IC-
MOHCTPHUPOBABIIEM CHHEPTUYHOCTh TAPEHTEPATIBHOIO
HPUMEHEHUS KEE3A C SPUTPOIIOITHHOM HPHU XUMHUOTE-
PAIMH MALUEHTOB, CTPAJAIOIIX OHKOJIOTHUECKUMH 34-
oonepanusamu [17], y 81 manuenta u3 157 npuMEHAIUCH
JEKCTPAHBI JKee3a. 79 MAUEHTOB MOJYUNIN HU3KOMO-
JIEKVJISIDHBIN JJEKCTPAH KEJIe3a U 2 — BBICOKOMOJIEKYJISIP-
HBIN JICKCTPAH xene3a. Hu y oqHoro u3 79 nanueHTos,
HOJIYYMBHINX HU3KOMOJIEKYJISIDHBIN JICKCTPAH JKEJIE3d, HE
OBbLJIO OTMEUYEHO CEPBE3HBIX IIOOOUHBIX PEAKIMI. Y OfI-
HOTO M3 JIBYX MAIJUEHTOB, IIOJYUUBIIUX BHICOKOMOJIEKY-
JUSIDHBII JICKCTPAH KEJ1€34, PA3BUJICS aHA(DUITAKTHUECKUI
MIOK. HECKONBKO MECALEB CIIYCTS JAHHOMY HAIUEHTY
ObLI1a IPOBEIcHA UH(DY3U ST HU3KOMOJIEKYIIIPHOTO JICKCT-
paHa xene3a 0€3 Kakux-1u00 peakuuil. Hu3komoseky-
JISIDHBI IEKCTPAH JKEJIE34, CAXAPAT U IJIIOKOHAT JKEJIe3a
(Ferrlecit; Watson, CILIA) MOTyT IPUMEHATHCSA O€3 3HAUU -
MOTO PUCKA € YACTOTOH CEPBE3HBIX IIOOOUHBIX PEAKIINI
menee uem 1 na 200 000 [9]. Onucanusbie [3] cepbe3Hble
AHA(WIAKTON/JHBIE PEAKIIUU, HECOMHEHHO, ObIIN BbI3BA-
HbI BBICOKOMOJIEKYJIIPHBIM JEKCTPAHOM JKEJIE3a.

Hu3KOMONEKYIAPHBIA JEKCTPAH KEIE3A4 MOXKET ObITh
BBE/ICH BHYTPUBEHHO CTPYHHO 10 200 MI 32 2 MUHYTHI €3
OHACHOCTU aHA(]MIAKCUH JUO0 KAK UH(]Y3us o0mei
710361 10 3000 Mr 32 4 1aca [0]. Tem HE MEHEE MO-TIPEKHE-
MY PEKOMEH/IOBAHA TECTOBAS 034, HECMOTPS HA TO UTO
BEJIMUMHA TECTOBOM JIO3bI HE ITO/ITBEPIKICHA HU B OJJHOM
UCCIIE0BAHUY. [IpH 9KOHOMUUECKOM aHATIN3E NH(Y3UIT
OOIIEN 03bl HU3KOMOJIEKYISPHOTO JIEKCTPAHA JKENIE3A
SKOHOMUS [IPUA IPUMEHEHUN TOTO METO/IA BBEICHUS
HAPEHTEPAIBHOI'O XKENE32 OLEHUBAECTCS B UETBEPTb MUJI-
JIMOHA JIO/IAPOB 'y 225 000 [uanu3HbIX TAIUEHTOB B
CUIA [10]. B CIIA yacTo BBOAUTCA 135 MI' METHIIIPE/HHU-
30JI0HA /IO JINOO NOCE UH(DY3UN TPETAPATOB HKEIE3A IS
O0JIErYEH U CAMOCTOATENBHO NPOXOAIMX APTPAITUH U
MUQJITHI, HEYACTO HAOMOJAEMBIX NIPU OOJBIINX J03aX
HU3KOMOJIEKYJISIPHOTO JIEKCTPaHa xene3a [18].

Opnaxo B EBporne npemeukanys mMupoKO HE IPUME-
HaeTcs [19]. HeraBHO Hamu ObLIX TPOBEAEHBI MH(DY3UH Y
34 narueHToB OOMIEH I03bl HU3KOMOJICKYJISPHOT'O JIEK-
crpana xenesa ot 1000 go 2250 mr 3a 90 MunyT 6€3 110-
OOUHBIX PEAKLIUI.

Tabauya

,H,OCTYHH])IC HA CErOJHAIIHUH ICHb napeHTepaJIbHbIC IIPECIIAPATHI JKeIe3a

Huskomoacekyaspupiit | Caxapar
ACKCTPAH 7KCAC3a

HeobX0AMMOCTD TECT-AO3bI Aa Her
OObeM AMITYABI 2 MA 5 MA
Coaeprrarine Keaesa 50 mr/mA 20 mr/2
I Ipeaynpesxaaronas MapKHpPOBKa Aat Her
Nudysus obireit A03bI Aa Her
I Ipemeankarims Toabko aas TOAZ Her
Komncepsarrrst Her Her
MOACKyAAPHBII BeC, M3MCPCHHDII 165 000 Aa 34 00060 (
IIPOMU3BOANTCACM

' [pedynpexcoaroujan Mapriposra ommerera Eghonerickoll komuccieti 1o Gapmaxonadsopy ¢ cenmaops 2007 2. (npum.nepesoduiira).

2 UOJ — ungbysus obueii 003vl.
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HM3KOMOJ’I€KyJ’IﬂprIl:1 NEeKCTpaH Xenesa WU caxapar xenesd O6J'ICIJ1C]}OT CPABHUMBIMK NAPAMETPAMHU 6e30NacHOCTH

Caxapar, IJIIOKOHAT JKENE3a U HU3KOMOJIEKYJIAPHbIN
JAEKCTPAH KeJje3a MOI'YT HIPUMEHATBCS 0€3 3HAYMMOTO
PpUCKA aHA(DUIAKCUH, HO TOJBKO NOCIEHUI TIpenapar
MOXKET OBbITb BBEJIEH B BU/IE MH(Y3uu 00mIei 1036l B Ha-
men npakTuke Ml nH(y3uposaau 6oaee 80 000 103 (co-
orsercTByiomux 100 Mr »kene3a) HU3KOMOJIEKYJIIPHOTO
JICKCTPAHA KeJie3a 0€3 eTUHOM MOOOUHOM PEAKIINH, MO-
TPeOOBABIIEN TEPAIUU JTUOO NPEKPAMECHUA UH(Y3UU
sKese3ad. [1o0ouHble peaKI Uy, CBSI3AHHbIE C UH(Y3UEH,
Ha0mogaIch Mmexee uem y 1 u3 200 nanuenTos. B Hacto-
SIIEE BPEMS OIYOJIUKOBAHBI TPH CPABHUTEIBHBIX AHATH-
3a [19-21] HU3KOMOJIEKYISIPHOTO JEKCTPAHA KeJe3a 1
€axapaTa xene3a, IEMOHCTPUPYIOIUE OANHAKOBYIO 3(-
(PEKTUBHOCTD U TOKCUYHOCTD CO 3HAUUTEILHON IKOHO-
MHEH U YIOOCTBOM IPH HPUMEHEHUH HU3KOMOJIEKYJISAP-
HOTO JICKCTPAHA XKENE3.

O1yOJIMKOBAHbBI TPU UCCJICOBAHUS TAITUEHTOB C 3—
4-¥1 CTaIneN XPOHUUECKON TOUEUYHOHN HEJJOCTATOUHOCTH,
IPEAIONATAIOIINE, UTO AEKCTPAH XKEJIE3Q MOKET ObITh
MeHEE HE(PPOTOKCUUHBIM, HEKEIIH CAXAPAT MO0 ITIOKO-
HAT XKene3a [22-24]. RA. Zager € COaBT. [22] IPOAEMOHCT-
PUPOBAIN YXY/IIEHUE BOCCTAHOB/ICHUS IIOUCUHbBIX KIIE-
TOK KPBIC, IOJIYUUBIIUX CAXAPAT JKEJIE3A > IJIIOKOHAT XKe-
JIe3a >> IEKCTPAH KEJIE32. DTH aBTOPBI IIOKA3AJIY, UTO CaAXa-
AT 2KENE3A OTATOLIAET HKCIEPUMEHTAIBHBIN CENCUC [25] 1
B OT/ICJIbBHOM 9KCIIEPUMEHTE CAXAPAT JKEJI€3a > ITIIOKOHAT
JKeJe3a >> IEKCTPAH JKEIE3a YCHINBAIOT TPOIYKITHIO (PaK-
TOPA HEKPO3a ONYXOJH-0. ¥ JKUBOTHBIX NOCJIE HH(Y3UH
AHJIOTOKCHHA [20)].

Wccneposanus, NPOBEAECHHBIE HA JIIOJX, TAKKE Jle-
MOHCTPHUPYIOT, YTO HUZKOMOJIEKYJISIPHBIH JEKCTPAH JKe-
JIe3a MOXKET OBITh MEHEE TOKCHUHBIM JJISI HOUEUHBIX Ka-
HasbileB. A.B. Pai ¢ COaBT. moKa3anu HAPACTAHUE HE CBSI-
3aHHOTO C TPAHC(PEPPUHOM (CBOOOJHOIO) JKENIE3A U MAP-
KEPOB OKCUJATHBHOI'O CTPECCA MOCJIE OJHOH O3Bl CaXa-
paTa 100 IIIOKOHATA XKENE3a O CPABHEHUIO C IEKCTPA-
HOM skejie3a [23]. R, Agarwal ¢ COaBT. BBHISABHIA CTUMYJIS-
LU0 IPOTEUHYPHUU U IIEPEKUCHOTO OKUCIEHUS JIUITH/IOB
CaXapATOM JKeJIe32a Y HAIUEHTOB ¢ XPOHUUECKUMU 3200-
JIEBAHMAMU 110YEK [24]. R. Agarwal ¢ coasrT. [27] HEZABHO
OIIYOJMKOBAJIM PE3YJIbTATBI CPABHUTEIBHOIO MEPEKPEC-
THOTO MCCJIEJOBAHUS, COITIACYIOMUECS C TAHHBIMUA TOK-
CAYHOCTH HA XKUBOTHBIX MOJIENSX [22], Y MAIUEHTOB C
XPOHUYECKUMU 3200JIEBAHUSIMU T1I0UEK, KOTOPBIE T1OJY-
yaau ofiHy 403y 100 Mr caxaparta 1u0o INIIOKOHATA Ke-
ae3a 32 10 MuHyT. OHM OOHAPYKUJIM, UTO TOJBKO CaXa-
paT Kene3a MHAYLHUPYET IPEXOALIYIO IPOTEUHYPHIO U
AIbOYMUHYPUIO (puC.). HecMOTPS HA TO YTO KIMHUYEC-
Kas1 BHAUMMOCTb TAKOT'O IPEXOAAIETO 3(P(PEKTa OCTACT-
CS1 HEYTOUHEHHOM, 3TU UCCIIEOBAHUS TOJHUMAIOT BOII-
POCHI O IPABOMOUHOCTHU IIPUMEHEHUS BBICOKUX JJO3 Ca-
XapaTa KeJje3a y HAUEHTOB ¢ XPOHUUYECKUMU 3200J1€-
BAHUSAMU [IOUCK U PEIICHUHU IPEKPATUTD PACCMATPHUBATD
HU3KOMOJICKYJIAPHBIN JACKCTPAH JKEJIC32 KAK LpPEIapar
HEPBOIO PsA Y HAIUEHTOB ¢ AHEMUEH IIPU TOUYEUYHBIX
3200JIEBAHUSIX.

A psaga manueHTos, K npumepy Csugerenci Mero-
BB, KOTOPBIE OTBEPTAIOT BCE UEJIOBEUCCKUE KOMIIOHEH-
TBI KDOBH, OHKOJIOTHUECKUX ITALIUEHTOB, KOTOPBIM PYTHH-
HO HE UMIUIAHTUPYIOT ITIOCTOSSHHBIN BEHO3HBIH JJOCTYII,
KAK JUAJU3HBIM [TALMEHTAM APTEPUOBEHO3HBIN IIYHT,
€IMHCTBEHHAA MH(Y3HUS OOIIEN JO3bI HU3KOMOJIEKYJISAP-
HOTO JIEKCTPAHA JKEJIE3A 32 2 1yaca O0ECIEUUBAET CYIIE-
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Puc. U3MeHeHH cpe/THEKBAPATHIHDIX 3HAUCHUH
cooTHoNeHHs Oe/Ika B Moue/KpeaTHHUHA. [py1ina ¢
caxapaToM :KeJie3a OTOOpasKeHa CIVIONIHOX JINHHUEH,

IJIIOKOHATA JKeJjle3a — IITPHXOBOM JIMHUEH. 3BE3/I0UKaMH
OTMEUEHBI TOUKH, I7Ie pa3HHIIA MEK/TY ABYMS IpyIIIIaMu
CTATHCTHIECKHU 3HAUYUMA (P < 0,05). 3HAaUHTEILHO OoJIbInee
KOJIMUECTBO OeIKa BBIJE/SIETCS ¢ MOYOH B II€pBBIE 15 MUHYT
nocsie UH(QY3HH caxapara xkesesa. B cpejiHeM rnmocie
uH()Y3HH caxapara KeJjie3a IIPOTEHHYpPHS OOJIbIIE, YeM
I1ocJIe ITTIOKOHAaTAa keJie3a (p < 0,001)
(nmepernieyaraHo U3 [27])

CTBEHHYIO 9KOHOMHUIO U YJ0OOCTBO O CPABHEHHUIO C JIPY-
TUMH PEKUMAMY BBEICHUSL

Mpl peIaraemM nCnob30BaTh UH(QY3UIO OOIIEH O3B
HHU3KOMOJIEKY/IAPHOTO ACKCTPAHA JKENE3a BMECTO BbICO-
KHUX JIO3 CAXAPaTa XKENe34, CBI3AHHBIX C BBICOKOU UaCTO-
TOH (12%) NOOOUHBIX PEAKLUNA U OOJEE JOPOrux. Y OH-
KOJOTHUYCCKUX U JTUATU3HBIX MATUCHTOB, CKCHCACIBHO
JIMOO0 Yale NOCEMAOMMX OONBbHULIBL, KOPOTKUE UH(Y-
3UM HU3KOMOJIEKYJIIDHOTO JEKCTPAHA XKENE34, CaXapaTa
JI00 IIFOKOHATA JKEJIE3a MOT'YT OCYLIECTBIIATBCS O€3 3HA-
YUMOTO PUCKA. [Ipr HEOOXOAUMOCTH BBEAECHUS OOJIBIIIX
03 NPCAINOUYTUTCIIBHBIM MCTOAOM SABJIACTCA I/IHq.)YSI/IH
OOIIEN 103bI HU3KOMOJIEKVIIIPHOTI'O IEKCTPAHA JKEJIE32 /IO
3000 Mr 3a OfuH C€aHC O€3 YBEJIUUCHUS TOKCHIHOCTH.
DTOT METOJI BBE/ICHUS OCOOCHHO MPUTOJICH KAK YIS Ma-
IUEHTOB, HAXOSAIIIXCA HA IEPUTOHCAUTBHOM /IHAJTH3C,
TAaK ¥ IPH JIPYTUX COCTOSHUSAX, TAKUX, KAK OCPEMEHHOCTD,
MEHOMETPOPPArUAX, KPOBOTCUCHUAX B XUPYPIUUCCKOI
MPAKTUKE, TIOCJIE ONEPAIUIT HA JKETY/IOUHO-KUIIIEIHOM
TPAKTE, TPH HACIEICTBEHHBIX TCICAHTHOIKTAZUAX (CUH-
apom Ocepa—Bebepa—Panii0), BOCIATUTENBHBIX 3200-
JIEBAHMAX KUIICUHUKA U CHHIPOME MAJIbaOCOPOLUH, KO-
TOPBbIE COIPOBOXKAAIOTCSI HEOCJIOAKHEHHBIM >KeJ1€30/€(DU-
IIUTOM C/MJIM HEHCPECHOCHMOCTBIO MIEPOPATBHON Tepa-
TTAH KENE30M [7].
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Low-molecular weight iron dextran and iron sucrose have
similar comparative safety profiles in chronic kidney disease™

M. Auerbach’, K.Al. Talib?

! Auerbach Hematology and Oncology, Baltimore, Maryland, USA; and
2 Franklin Square Hospital Center, Department of Nephrology, Baltimore, Maryland, USA

Serious adverse events that occur with the administration of iron dextran are due to the high molecular weight
preparations. Conclusions that iron sucrose and ferric gluconate are safer than iron dextran may be premature.
Published literature comparing safety profiles of available parenteral iron products is reviewed. Administration of
iron salts to pre-dialysis patients with chronic kidney disease may not be optimal. We recommend the total dose
infusion of low molecular weight iron dextran as an option for iron replacement.

Theoretical concerns about the long-term toxicity of
intravenous iron in renal disease have not been supported
by recent observational studies of dialysis patients [1, 2].
Publications also continue to raise concerns over ana-
phylaxis with iron dextran and infusion-related adverse
events. Recent publications in Kidney International [3, 4]
raise questions about the optimal method of administer-
ing intravenous iron. They propose an aggressive reple-
tion regimen of iron sucrose given as a 500 mg infusion
over 3 hours. Their recommendations are based on two
premises: first, that iron dextran is less safe than iron su-
crose (Venofer; American Regent, USA, and Vifor, Swit-
zerland) and, second, that the higher-than-recommen-
ded dosing of iron sucrose [5] is justified by a considera-

bly increased convenience to patient and physician.
However, it is important to point out that the authors
do not directly compare the safety of the two agents. Fur-
thermore, there is no mention of the relevant differenc-
es between the low-molecular weight iron dextran,
INFeD (Watson, USA) and CosmoFer (Pharmacosmos,
Denmark), and high-molecular weight preparations of
iron dextran, Imferon (Fisons, UK) and Dexferrum
(American Regent, USA, and Vifor, Switzerland). The pub-
lished safety differences among these preparations will
be discussed later in this Commentary.

One should not consider optimal a regimen of intra-
venous iron sucrose given as 500 mg over 3 hours for
2 consecutive days, as higher doses of intravenous iron

* Kidney International (2008) 73,528-530. doi:10.1038/sjki.5002779.
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are best given as a single total-dose infusion of low-mo-
lecular weight iron dextran [6]. This method of intrave-
nous iron administration is more convenient to physi-
cian and patient, is less expensive, allows the adminis-
tration of doses up to 3,000 mg in a single setting, and is
not more toxic. Both iron sucrose and ferric gluconate
can be given as 5-minute infusions of 200-300 mg, but
larger doses, even if given over a longer interval, are as-
sociated with high incidences of minor, irritating, un-
comfortable vasoactive reactions and have been pro-
scribed [5]. Chandler et al. reported on 249 patients who
received 335 iron infusions of iron sucrose at doses of
200-500 mg, all administered over 2 hours [5]. The au-
thors concluded that adverse events with the 400 and
500 mg doses were too high to allow recommendation
of routine use of these dosage regimens over 2 hours. The
description of 5-12% of patients who experienced infu-
sion-related side effects during the study [3, 4] represents
a five- to tenfold increase in such reactions compared
with those seen with low-molecular weight iron dextran
or lower doses of iron sucrose.

Numerous publications now document that anaphy-
laxis, the serious adverse event associated with iron dex-
tran, is largely due to the two high-molecular weight pro-
ducts, Imferon, which is no longer available, and Dexfer-
rum, which is not recommended [7-15]. Characteristics
of the four available iron preparations are shown in Table.
Arthralgias and myalgias (chest and back tightness) after
a test dose without tachycardia, tachypnea, hypotension,
wheezing, stridor, or angioedema occur infrequently. This
reaction abates within minutes without treatment and
does not recur with rechal-lenge [7]. These minor and self-
limiting reactions to low-molecular weight iron dextran
are sometimes treated with intravenous antihistamines or
epinephrine, which themselves can cause vasoactive re-
actions incorrectly attributed to the iron product. Total-
dose infusions of up to 1,500 mg of low-molecular weight
iron dextran have been administered to dialysis patients
without toxicity [16]. In the first study to show the benefit
of intravenous iron in synergizing with erythropoietin in
cancer chemotherapy patients [17], 81 of 157 patients re-
ceived iron dextran. Seventy-nine patients received low-
molecular weight iron dextran, and two received high-
molecular weight iron dextran. None of the 79 patients
who received low-molecular weight iron dextran experi-
enced a serious acute event. One of the two patients re-
ceiving high-molecular weight iron dextran experienced
anaphylactic shock. Months later, low-molecular weight
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iron dextran was given to this patient uneventfully. Low-
molecular weight iron dextran, iron sucrose, and ferric
gluconate (Ferrlecit; Watson, USA) can be given without
significant risk with an incidence of serious adverse events
of less than 1 in 200,000 [9]. The severe anaphylactoid re-
action described [3] was almost certainly caused by high-
molecular weight iron dextran. Low-molecular weight
iron dextran has been administered without anaphylaxis
as an intravenous push of up to 200 mg over 2 minutes or
as a total-dose infusion of doses up to 3,000 mg over
4 hours [6]. Nonetheless, a test dose is still recommended,
although the value of the test dose has never been vali-
dated in any study. In an economic analysis of the total-
dose infusion of low-molecular weight iron dextran, this
method of intravenous iron administration has been es-
timated to save nearly a quarter of a billion dollars in the
225,000 dialysis patients in the United States [16]. In the
US, we frequently coadminister 125 mg of intravenous
methylprednisolone before and after the infusion, which
alleviates the self-limited arthralgias and myalgias infre-
quently observed with larger doses of low-molecular
weight iron dextran [18]. However, in Europe, premedi-
cation is not customary [19]. In our practice, we have re-
cently treated 34 patients with total-dose infusions of
low-molecular weight iron dextran with doses ranging
from 1,000 to 2,250 mg over 90 minutes with no adverse
events.

Iron sucrose, ferric gluconate, and low-molecular
weight iron dextran can be given without significant risk
of anaphylaxis, but only the last agent can be administered
as a total-dose infusion. In our practices, we have given
over 80,000 doses (one dose equals 100 mg) of low-mo-
lecular weight iron dextran without a single event requi-
ring treatment or cessation of therapy. Infusion-related
events are seen in less than 1 in 200 patients. There are
now three published comparison trials [19-21] of low-
molecular weight iron dextran and iron sucrose, which
show equal efficacy and toxicity with considerable cost
savings and increased convenience with low-molecular
weight iron dextran.

For patients with stages 3 and 4 chronic kidney disease,
there are three published studies that suggest that iron
dextran may have less nephrotoxicity than either iron su-
crose or ferric gluconate [22—24]. Zager et al. [22] showed
decreased recovery of kidney cells in rats receiving iron
sucrose > ferric gluconate >> iron dextran. That group has
also shown that iron sucrose exacerbated experimental
sepsis [25], and in separate experiments iron sucrose > fer-

Table
Currently available intravenous iron preparations
Low-molecular weight | Iror
iron dextran

Test dose required Yes
Vial volume 2 ml
mg iron per ml 50 mg/ml 2(
Black-box warning Yes
Total-dose infusion Yes
Pre medication TDI only
Preservative None
Molecular weight measured by manufacturer 165,000 Da 34,00

TDI, total-dose infuision.
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Treatment effect P < 0.001
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Figure. Change inleast-square mean urine total protein/
creatinine ratio. Iron sucrose is represented by the solid
line, and ferric gluconate is represented by the dashed line.
Asterisks denote assessment points where the difference
between the two treatments is statistically significant
(P<0.05). Significantly greater total protein was excreted
in the urine with iron sucrose as early as 15 minutes
post-infusion. Overall, iron sucrose resulted in greater
excretion of protein in the urine than ferric gluconate
(P<0.001). Pr/Cr, protein/creatinine
(Reprinted from ref. 27)

ric gluconate >> iron dextran enhanced tumor necrosis
factor-o. production in animals given endotoxin [20).

Studies in humans also suggest that low-molecular
weight iron dextran maybe less toxic to the renal tubule.
Pai et al. showed increased non-transferrin-bound (free)
iron and markers of oxidative stress after a single dose of
either iron sucrose or ferric gluconate compared with iron
dextran [23]. Agarwal et al. showed stimulation of pro-
teinuria and lipid peroxidation with iron sucrose in chro-
nic kidney disease patients [24]. Consistent with the ani-
mal toxicity data [22], Agarwal et al. [27] recently published
a comparative crossover study in chronic kidney disease
patients who received a single dose of iron sucrose or fer-
ricgluconate given as 100 mg over 10 minutes. They found
that only iron sucrose induced transient proteinuria and
albuminuria (Figure). Although the clinical relevance of
such transient effects of renal tubular protein excretion is
uncertain, these studies call into question the wisdom of
an even higher-dose infusion of iron sucrose to chronic
kidney disease patients and the decision to abandon low-
molecular weight iron dextran as first-line therapy in pa-
tients with anemias of renal disease.

Finally, in the Jehoval'’s Witnesses, who refuse all hu-
man blood products, permanent venous access is not rou-
tinely available as it is in oncology patients with indwel-
ling catheters and dialysis patients with arteriovenous
shunts. Therefore, a single total-dose infusion of low-mo-
lecular weight iron dextran over 2 hours provides consi-
derable improvements in cost and convenience to a
unique population with few other options.

We should consider the use of total-dose infusion of
low-molecular weight iron dextran in lieu of high-dose
infusions of iron sucrose, which are associated with a high
(12%) adverse-event rate and are more expensive. In on-
cology or dialysis patients requiring weekly or more fre-
quent visits, short infusions of low-molecular weight iron
dextran, iron sucrose, or ferric gluconate can be given
without risk. If larger doses of intravenous iron are to be
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given, the preferred method is a total-dose infusion of low-
molecular weight iron dextran with doses up to 3,000 mg
administered in a single setting without increased toxici-
ty. This method of administration is particularly useful in
patients on home peritoneal dialysis as well as with other
conditions such as iron deficiency due to pregnancy,
menometrorrhagia, surgical blood loss, gastric bypass sur-
gery, hereditary hemorrhagic telangiectasia (Osler—We-
ber—Rendu), inflammatory bowel disease, and malabsorp-
tion syndromes and in those with uncomplicated iron
deficiency who are noncompliant with or intolerant of
oral iron [7].
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