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NMepBasa Kucnora B cocrtase 6ukapboHaTHoOro
aAnanusara




NMouka Konbdpda — bpurema (Kolff — Brigham, 1948)
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Koppekuusi aumpgosa npy npMMeHeHUM
3KCTpakopnopanbHbIX METOAUK
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«Bo3poxxpaeHune» 6ukapboHarHoro auanumsa -
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AnHaMuKa auetaTteMum npu remoamaduabTpaLUm
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Nyt ycTpaHeHus aleTaTHOro MoHa 3
cocTtaBa Amanu3arta - BAO®D
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MMyt yctpaHeHusa aLeTaTHOro MoHa ms3
COCTaBa Avasin3aTta — UCnojib3oBaHue
afibTEpHAaTUBHOMU KUCNOTDI

NaHCO,

H* R




UccnenoBaHue (ppaHLlY3CKOro perucrpa naLueHToB
Ha 3aMecTuTenbHou Tepanuum (2015)

Artif Organs. 1998 Jul;22(7):608-13.

Substitution of acetic acid for hydrochloric acid in the bicarbonate buffered
dialysate.

Fournier G1, Potier J, Thébaud HE, Majdalani G, Ton-That H, Man NK.

5 AManusHbIX UeHTpoB BO PpaHuun. 141 naumeHT Ha cCTaHOAPTHOM
Oukap6oHaTHOM ananuse, 114 — Ha 6e3aueTtaTtHoM. B nepBo# rpynne
oTMevarnacb nepcucTvpyrowjasl auetateMus

L. Mercadal, J-E. Franck, M. Metzger et al. Improved survival associated with acetate-free haemodialysis
in elderly: a registry-based study. Nephrol Dial Transplant (2015) 30: 1560-1568



UccnenoBaHue (ppaHLlY3CKOro perucrpa naLueHToB

Ha 3aMmecTuTtenbHoM Tepanum (2015)

NMpnmeHeHne
0e3aueTaTHbIX
MeTOAMK NoBbILIaeT
BbIXKMBaeMOCTb Y
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L. Mercadal, J-E. Franck, M. Metzger et al. Improved survival associated with acetate-free haemodialysis
in elderly: a registry-based study. Nephrol Dial Transplant (2015) 30: 1560-1568



Be3aueTaTHbin 6ukap6oHar
|
Artif Organs. 2014 Oct;38(10):883-8. doi: 10.1111/aor.12251. Epub 2014 Jan 7.
Comparison of sustained low-efficiency dialysis with acetate-free and acetate-
containing bicarbonate dialysate in unstable patients.
Unarokov ZM*', Mukhoedova TV, Shuvaeva OV.

MUcnonb3oBaHune O0e3aueTtaTHOro 6MkapoboHaTHOro gvanusara npm MegsieHHOM
nocTtositHHOM Ananuse y naumeHtoB ¢ OlH nocne kapanoxupypruyeckmx
BMeLLIaTeNbLCTB NO3BOJIANIO CHU3UTb YaCTOTYy reMOANHaAMMNYECKUX
ocnoxHeHuun B 3,8 pa3sa. [lpumeHeHne cTaHOapTHOro 6MKapboHaTHOro
Avnanun3sata ObINo ConpsKeHO C NOBbIWEeHUEeM KOHLUEeHTpaLuMmM aueTaTHOro noHa
B nna3me A0 12 pa3s ot HOpMbI

Contrib Nephrol. 2011;168:195-203. doi: 10.1159/000321761. Epub 2010 Oct 7.
Improvement of autonomic nervous regulation by blood purification therapy
using acetate-free dialysis fluid - clinical evaluation by laser Doppler
flowmetry.

Sato T', Taoka M, Miyvahara T.



http://www.ncbi.nlm.nih.gov/pubmed/24393008
http://www.ncbi.nlm.nih.gov/pubmed/?term=Unarokov ZM[Author]&cauthor=true&cauthor_uid=24393008
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mukhoedova TV[Author]&cauthor=true&cauthor_uid=24393008
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shuvaeva OV[Author]&cauthor=true&cauthor_uid=24393008
http://www.ncbi.nlm.nih.gov/pubmed/20938141
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sato T[Author]&cauthor=true&cauthor_uid=20938141
http://www.ncbi.nlm.nih.gov/pubmed/?term=Taoka M[Author]&cauthor=true&cauthor_uid=20938141
http://www.ncbi.nlm.nih.gov/pubmed/?term=Miyahara T[Author]&cauthor=true&cauthor_uid=20938141

NMyTn ycTpaHeHUs aleTaTHOro MoHa u3
COCTaBa AManm3aTa — UCNOoJib30OBaHMue

aJibTEPHATHN BHOM KMUC/OTbI

H+ + HC03- """ H20 + C02

3 mmonb HCO;-




LinTpaTr

Luis Agote (1868 — 1954) —
apreHTUHCKNU pusmnk-uccriegoBaTenb
Bbin ogHUM 13 nepBbIX (OcCnapuBaeTcs,
nepBbIM U BTOPbIM) KTO NPUMEHNI
Npu HEMPSAMOM NepenmMBaHnn KpoBu
LUUTpaT HaTpUAa B Ka4ecTBe
aHTukoarynsaHTa. [poueaypa 6bina
npousBeaeHa B rocnutane PocoHa
(Rawson hospital) B byaHoc-Ainpece 9
Hos0psa 1914 roga. 'F

V Oopik, | Saaremets, L Medijainen, K Karelson, T Janson, S Timpmann (2003).
«Effects of sodium citrate ingestion before exercise on endurance performance in

well trained college runners». Br J Sports Med 37. 485—-489.
NMpuem uutpaTta HaTtpua Ha 30 cekyHA yny4llaeT BpemMs NpPoOXoXaeHus

5 — KNWNOMeTPOBOM ANCTAHLUMN




LinTpaT-copepi>xawimm gananmsart

g | Dialyzer

Clot grade Citrasate® HD Standard HD  RR (Cl) Clot grade

N (%) N (%) ooy
None 3 (13.6) 21(95.5) 17.5(2.6-119)
Mild 8 (36.4) 1 (4.5) 7.8 (1.2-50) iy
Moderate 7 (31.8) 0 P =0.0002
Severe, interrupted HD 4(18.2) 0 n.s. ‘:!i:;:m
Addition of tinzaparin 7 (31.8) 0 P =0.0089
during HD No obvieus
n.s. = not significant o

oooo
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Individual patient

LiutpaT, xoTs 1 6onee gopor, YeM renapuH, ABASETCS OYEHb MOLLHOMN
ero afbTEPHATUBOW, U B HacToslLee BpeMs HabnoaaeTcs
NOBbILWEHHbIN MHTEPEC K €r0 MCNOJIb30BaHMIO, 0COBEHHO B CBA3M C
pa3BUTUEM LUTpaT-CoAepIKaLLMX ANATN3aTOB.

3HaunTeNbHaa YacTb NaLMEHTOB, NOJyYaloLNUX LMTPaT-CoAEPXKALLUNM
Ananu3aT, HY)KA3AeTCs B AOMOSHUTENBHOM aHTUKOaryasuum.

Int J Artif Organs 2013; 36 (1): 1-6




Be3renapuvHoOBbIM AMANN3 NPU UCNOSIb30BaHUMN
LMTPATHOro Anann3arta Ui nepuoanyecKkomn
NPOMbIBKM 3KCTPaKOpPNopasibHOro KOHTypa

Citrate Group Saline Group P-value
Premature termination 2 (8%) 2 (8%) ns
of HD
Completed HD 395 +0.18 3.90 + 0.41 ns
treatment time,
in hours
Scoring of thrombus formation
Arterial header 14 + 0.8 14 +0.7 ns
Dialyser body 20+0.9 2.0+ 0.8 ns
Venous header 2.2+ 0.8 24 + 0.6 ns
Arterial air trap 1.3+0.8 1.5+ 0.9 ns
Venous air trap 20+ 1.1 25410 0.02

Nephrol Dial Transplant (2011) 26: 641-646



LiuTpatHbi ananmn3sart + NOoKpbiTasa renapuHoOM
meMmbpaHa (AN69) npu nedyeHun OIMN 6e3 cucreMHom
aHTUKoarynsaumm

| Table 2 Presence of circuit coagulation in the overall

cohort
Absent Present P
Circuit coagulation 255/309 54/309
175%
(132 - 21.7%)
Performed treatment time 219+ 47 170 +49 < 0.0001

(mean min + sd)

Treated blood volume 549+ 136 405+132 < 0.0001
(mean litres + sd)

Circuit coagulation witi; 262/309 47/309
premature termination 15.20%

(114 - 19.7%)'
Complete circuit coagulation® 296/309 13/309

42%
(2.2% — 7.1%)’

'proportion with 95% Cl.
2shortening of scheduled dialysis session length because of circuit clotting.
3massive clotting with inability to retransfuse blood from

extracorporeal circuit.

Francois et al. BMC Nephrology 2014, 15:104



OueHka 6e3o0nacHOCTU U 3(PPEKTUBHOCTH
LUMTpPaTHOro AManau3aTa npu peayumMpoBaHHOM

renapmHnaumm

Effects of C
on Heparin
Adequacy:
Noninferio

Jeffrey J. Sands®
Len Usvat® Amy
Eileen Maunsell®

aFresenius Medical Care |
“Beth Israel Medical Cent
®2DaVita Clinical Research

Table 1. Heparin doses, measures of dialysis adequacy, and dialyzer thrombosis
B: standard dialysate  Pl: P2: P3:
+ 100% HN CD + 100% HN  CD + 80% HN CD + 67% HN
n 277 254 224 195
Heparin N, U 3,756 £ 1,506 3,753 £ 1,529 3,000 £ 1,227 2,551 £1,036
Change from baseline 0x0 -743 %305 -1,265* 505
% change
pvaluevs. B
Heparin N, U/kg Conclusion
Change from bas
9% change
value vs. B : - s !
N i CD was safe, effective and allowed significant heparin
p value vs. B

% change mean |
95% CI

% subjects with decr
95% CI

spKt/V by OLC
p value vs. B

% subjects with spK
95% CI

spKt/V by Daugirdaj
p value vs. B

% subjects with spK
95% CI

% subjects with clotf
95% CI

Time to hemostasis,
p value vs. B

reduction while maintaining dialysis adequacy and
achieved all predefined study endpoints. Dialyzer clear-
ance increased approximately 1% with CD despite 20-
33% HN reduction, and over 92% of the subjects in P3
demonstrated noninferiority of dialyzer clearance de-
spite a 33% HN reduction. There was no significant dif-
ference in clotting of dialyzers/dialysis lines, no evidence
of increased bleeding and no significant difference in
AkLs,

Blood Purif 2012;33:199-204 DOI: 10.1159/000334157




LIUTpaTHbIN ANaANMN3aT KaK aHTUKOArynsHT
npun noctagumaroumoHHon rNo

Blood Purif. 2012;34(3-4):336-43. doi: 10.1159/000345342. Epub 2013 Jan 9.
Safe use of citric acid-based dialysate and heparin removal in postdilution

online hemodiafiltration.
Aniort J1, Petitclerc T, Créput C.

Mpu [P nccrnegosanacb BO3MOXHOCTb OTKa3a OT renapuHusaumnm.
N3 120 ceaHcoB oTMeyvanca Tonbko 1 criydan Tpomb03a CUCTEMBI Y NaUneHTa ¢
npobnemHon ABOD.

ABTOpr npeanosiaratoT, YTO UCMOJIb30OBaHUE UUTPATHOIO Anarnn3arta no3BosinT

OTKa3aTbCA OT renapmHn3aumnn y OonblUMHCTBA NaLMEHTOB.
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MHoroueHTpoBoe paHAOMU3NPOBaHHOE UccneaoBaHue
6e30MacHOCTM UMTPaATHOro AManm3aTta

]
P-value

Parameter

Mean pre-dialysis values
pH
Bicarbonate (mmol/L)
BE (mmuol/L)
Ca*' (mmol/L)
Total calcium (mmaol/L)
Total magnesium (mmol/L)
PTH (ng/L)
Alkaline phosphatase (U/L)
Haemoglobin {g/dL)
Albumin (g/dL})
Total protein (g/dL)
CRP (mg/L)
Potassium (mmol/L)
Phosphate (mmol/L)
Mean post-dialysis values
pH
Bicarbonate (mmaol/L)
BE (mmol/L)
Ca®* (mmol/L)
Total calcium {mmaol/L)
Total magnesium (mmol/L)
PTH (ng/L)
Alkaline phosphatase (U/L)
Potassium (mmol/L)
Phosphate (mmol/L)

CiDi (n=92)

7.40 + 0.04
2230+ 2.24
=197+2.30

1.0 +0.13

2.21+£0.20

0.92+0.21"

StDi (n=590)

740 £0.03 0.9
22.55+2.27 0.4
-1.74 +2.32° 0.4

1.09 £0.13 04

2.24 £ 0.20 04

0.97 £0.25 (.1

326,07 £292.75 29748423475 0.5

93.1+55.1
11,68+ 1.22

3.83+0.47

6.65+0.55
17.57 +25.41
5.09+0.83

1.74 +£ 0.49%

7.49 +0.04
27.50 £+ 2.63
4.18 +£2.53
1.05+0.,07
227+0.12
0.78+0.16

92.5 £ 56.0 0.9
11.72 £1.09 0.4
382+0.52 0.8
6.59 4 (.52 0.3
14.56 +21.04 0.5
5.07 £0.82 0.8
1.67 £0.49 0.3

7.49 £ 0.04 0.3
28.31 £2.58 0.003
4.96 £ 2.52 0.002
1.1320.11 <0,001
231017 0.03
0.82 £0.09 <0.001

350,61 £307.91 25496426532 <0.001

83.8+373
395+0.53
0.69+0.22

0834655 0.7
4.05 + 0.60 0.1
0.73+£0.23 0.1

[Mnepkoppekuusa bukapboHarta
nocre guanunisa — pexe
BbipaXkeHHbIX OTKNOHEHUI OOMEHa
kanbuuna n KOC He oTme4anocb
UacToTa ocrioXXHeHun, npexae
BCErO- CYy4OPOr B UKPOHOXHbIX
MblLULIAX Bbille B NEPBLIE OBE
Hegenun (uccrnegoBaHUe He Crienoe)
BoamoxHo, Tpebyetcs
NepecMoTPETb KOHLEHTpaLumn
Kanbumns 1 MmarHus B guanunsarte

Nephrol Dial Transplant (2015) 0: 1-8




PaHpoMmusupoBaHHOe uccsieqosaHme LUMTpPaTHOro
avanmsata npu rA v raoo (Lund, Malmo)
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Grundstrom et al. BMC Nephrology 2013, 14:216



LiMTpaT B HU3KUX KOHLIEHTPaLUUAX Bbi3blBaeT MEHbLUYIO
AKTUBaALUMIO KOMIJIEMEHTA U FrPaHYJIOLUMNTOB B
CpaBHeHMM C aueTaTtoM B Mmoaenu amanuvsa in vitro
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Clin Kidney J (2015) 8: 31-37



LiMTpaTHbIA KOHLUEHTPAT Npu BbicOKOO6bemHou NP
|

* [lpumeHeHune umtpaTtHoro guanumaara n cybctutyata No3BONSET CHU3UTL
BbIpa)Xk€HHOCTb BOCMarieHUs1, YTO NPOSBASANOCL Dofiee HU3KUMU
npeaunanusHoimu ypoBHamu CPB u B,mukpornobynuHa

* OTmMmeyvaeTca yMepeHHbIN aHTUKoarynaumoHHbIn adodekT

e [uUnokanbunemum npu KoHueHTpaumm Ca** B gnanmsarte = 1,5 MMornb/n He
OTMEeYanochb

« KoOHUeHTpauus umtpaTta B KOHUE ceaHcoB He npeBbiwana 0,29 mmonbs/n npu
cumTaroulencs besonacHon Ans NauMeEHTOB B KPUTUHECKUX COCTOAHUSX,
nevawmxcst ¢ UCrnonb3oBaHUEM LMTpaTHOM aHTuKoarynaumm — 0,89 mmonb/n

Hindawi Publishing Corporation
e Scienti ¢ World Journal

Volume 2013, Article ID 703612, 7 pages



LinTpaT vs auerar
|
Blood Purif. 2015;39(1-3):181-7.
Citrate versus acetate-based dialysate in on-line haemodiafiltration. A
prospective cross-over study.
Molina Nufiez M, de Alarcén R, Roca S, Alvarez G, Ros MS, Jimeno C, Bucalo
L, Villegas |, Garcia MA.

35 naumeHTOB, 24 Hepenu. CyLeCcTBEeHHbIX pa3NMyiun npeauanmaHbiX
nokasarterieu cBeptbiBaHusA, pH n bukapboHata He oTMe4anochb. [locrne ceaHcoB
Ca ObIn HUXKe Npu ncnorib3oBaHUM LUTpaTa.

AppeKTUBHOCTL CeaHCOB Oblisfia Bbille.

CPB n B,MuUKpOrno6ynunH ObININ HMXKe NPU NCNOMTb30BaHMM LUTPaTHOro Ananusara
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BnauaHue uumtpatHoro amanmsarta Ha KOC,
TeyeHue aHeMMUM U CTaTyC NUTaHus

Artif Organs. 2012 Mar;36(3):282-90. doi: 10.1111/j.1525-1594.2011.01349.x. Epub
2011 Sep 29.

Effects of acetate-free citrate-containing dialysate on metabolic acidosis, anemia,
and malnutrition inhemodialysis patients.

Kuragano T1, Kida A, Furuta M, Yahiro M, Kitamura R, Otaki Y, Nonoguchi
H, Matsumoto A, Nakanishi T.

29 naumeHTOB. 4 MecsiLa fle4eHns1 Ha cTaHOapTHOM bnkapb6oHaTHOM Auanusare,
3aTeM — Ha UMTPaTHOM, 3aTEM — BHOBb Ha CTaHOAPTHOM.
OTmeuvanacb Hopmanusauusa npeauann3Horo bukapoboHara y naumeHToB C

MCXOAHO HU3KNUM YPOBHEM, CHMXKeHUe notpedbHocTu B ACA, yBennyeHne ypoBHA
anbOymMuHa y naumMeHTOB C HapylleHUeM ctaTtyca NUTaHus.

Bce nonoxurteribHbleé N3MEHEeHUA NMOJTHOCTLIO UCYe3siM B TeYeHue NOBTOPHOIO

LIMKIIa UCNonb30BaHUA CTaHAAPTHOro, coaepXallero aueraT bukapooHaTHOro
avanusarta
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BnnaHue uMTpaTHOro Amasimsa Ha nokKkasaTtenm
OKCMAATUBHOIoO Crpecca
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Nephron Extra 2012;2:256—268
DOI: 10.1159/000342258 © 2012 S. Karger AG, Basel Published
online: September 27, 2012 www.karger.com/nne



MMyt yctpaHeHusa aLeTaTHOro MoHa ms3
COCTaBa Avasin3aTta — UCnojib3oBaHue
afibTEpHAaTUBHOMU KUCNOTDI
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H* + HCO3' ----- HZO + COZ CHI—-“CDDH
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NMyTh yCTpaHEHUA alueTaTHOro MoHa m3
cocTaBa AaManunsarta — MCnoJsib3oBaHue
aNlbTEPHAaTUBHOM KUCJIOTbI

Takke OO0 HIN® "TexHaxmm" ncnbiTaHbl, 3aperMcTpMpoBaHsbl

(NedCP 2011/10930) n nponsBoasaTCs KOHUEHTpaTbl Ansa remoauanmsa
Onga oTAenbHbIX Kateropnn 6OnNbHLIX:

- C 3aM€EHOM YKCYCHOM KUCITOTbl Ha CONsAHYto (be3aueTaTHble KOHUEHTpaThl);
- C cogepxaHUeM JIMMOHHOW KUCTIOTbI;

- C coepXXaHnemM SHTapHOM KUCMOThI,

- C cogepXaHUeM MOMNOYHOWN KNCIOThI,

- C COBMECTHbIM coepXaHUem FIHTapHOIZ N TIMMOHHOWM KNCNOTHI.

http://tehnahim.com/catalog/



Aumpocon, auMagoCcyKuHaT U cyKuuTpar

HaumMenoBanue KMCNOTHLIA KOMMOHEHT
noxKa3sareJis «CykumrTpam» CraHgapTHbIn
. cogepXxaHue, Mrakse/n
HaTtpuwn 103.3 103.0
Kanbumit 1,75 2.5 0 a:‘:“
MarHmii 0,5 1.0 (W iie® (oe?
Kanwii 2,0 20 G
Mioko3a, rin 1,0 1,0 - .
AueTarT (HaTpua) 0.3 3 (yKCycHasa KMcrnora)
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