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O 4yém Mmbl He byaem roBopuUTb

* O rmneprteHsuu

* O rMnoToHnn Kak XPOHNYECKOM COCTOAHNN C
KOTOpPbIM NauneHT NnpuxoanTt Ha AnNajanms

* O rMNOTOHNN PA3BUBLLUENCH B Pe3yabTaTe
OCTPOM «KaTacTpodbl» (MHPAPKT MNOKAPAQ,
KpoBOoTe4YeHue M 1.M.)
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Practice Guidelines
2002

CHuXeHune cucrtonudeckoro AL = 20 mm pT cT naum cpeaHero Al 2
10 mm pT CT accouumnpyrouleeca Co ciegyowmmm CUMNTOMaMM:
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UK Renal association
Guidelines 2009

OcTpoe nageHune Al c cumnTomaTuKomn, Tpebyroulee
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Japanese Society for
dialysis Therapy
Guidelines 012

HeoxungaHHoe nageHue cuctonmyeckoro AL = 30 mm pT €T BO
Bpema agnanmia unm cpeagHero AL = 10 mm pT CT
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Pa3nnyHbie Kputepuun U rtnOTOHUKU U PUCK CMEPTHU

CLINICAL EMDEMIOLOGY

wWWW.|aen org

Association of Mortality Risk with Various Definitions
of Intradialytic Hypotension
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Yactota N[ runoTeH3nn n pUCK CMepTu

Figure 3. In the HEMO cohort, patients with more frequent episodes of IDH had
incrementally greater mortality in both unadjusted and adjusted analyses. Analyses
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1. BbiBOAb!

HeT BannaHOro onpeaeneHuA

C no3numm GuKcaumm npobaembl NpUemMmemMo
6paTb paKT cHUMKeHusa ALl HMKe 90 mm PT CT U
daKT MeaANLMHCKOro BMeLlaTeNbCTBa

NneanbHO ANAa Kamaowu rpyrirbl 601bHbIX B
3aBUCMMOCTU OT ncxoaHoro Afl BbipaboTtaTtb
CBOU KpUTEPUU

Bropbim ¢pakTopom AosixHa ObiTb YacToTa



[lanbHenlmne paccyaeHums

1. OnpepesieHue ecTb, perncrpauma
NPOBOAUTCS

2. Bonpoc mepn anpeKkrtopa:

[Toyemy TaK 4acTo M YTO cAEeNaAHO ANA PelleHUs
npobnemobi?



KpuTuyeckoe HeCOOTBETCTBME BOCMNOIHEHMNA 0OBEMA KPOBU U
KOMMNEHCATOPHbIX peaKkumnin cepaevyHo-cocyancTomn CUCTEMbI

MPUYUHDI N DAKTOPbI PUCKA:
HEMOANDPULIUPYEMDBLIE




dakTopbl pucka N runoToHUM

Hemoaundunumpyembie
* Bo3spact

* MyXCKOM non
 [NnuntenbHoctb 3MT

e CaxapHbin anaber
 UBC

* CeppeyHan
HeA0CTAaTOYHOCTb

e [duncPyHKUMA aBTOHOMHOMN
HEPBHOM CUCTEMDI

e Bbicokun UMT



TUNUYHbIE reMOANHAMUYECKUE U3MEHEHUA K KOHLLY
npoueaypbl ANanmn3a

g

g

1. [loBbiweHne nepudepmnyeckoro
* COCYAMNCTOro CONPOTUBNEHMUA

2. CHUXeHue cepaevyHoro MHAeKca
3. CHuXeHuMe yaapHoro obbéma

4. CHuKeHune cuctonmnyveckoro Al

Change from pre to post
hemodialysis, %

* p<0.0001

Bl Peripheral arterial resistance Il Stroke volume
. Cardiac Index [ Systolic blood pressure

Fig. 1. Changes from pre- to post- hemodialysis he-
modynamics, expressed as % of change + SEM. There
was a significant decrease in cardiac index and in
stroke volume, and peripheral arterial resistance in-
crease.

Silva BC u ap Kidney Blood Press Res 2014;39:490-496
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Tpu pasHbix npoduns U i

TMNOTOHUU

1. CHUXXeHune cepae4yHoro Bblbpoca
2. CHW»KeHune nepmdepnyecKoro

CONPOTUBNEHMUA
3. CoyeTaHHbIN

Hemodynamic response to tluid removal during hemeodialysis
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FIGURE 2: Hemodynamic trends of each individual evaluation in the three IDH subgroups using three graphs of hemodynamic trends of
MAP versus CI. Representative lines of both CPI and TPRI are also shown. Hemodynamic ranges for the normal population are illustrated by
a dashed octagon. Each arrow provides the MAP and CI changes from pretreatment of all intra- and postdialytic evaluations: substantial reduc-
tions of CP1 and CI for subgroup 1, substantial reduction of TPRI and increase of CI in subgroup 2 and substantial reductions of both CPI and
TPRI with no change of CI in subgroup 3 are shown.




Functional Classification of Heart Failure In Hemodialysis Patients

Class 1
Patients with echocardiographic evidence of heart disease

and are asymptomatic MwuHumanbHblE Tpe6OBaHVIFI
Class 2R ANna cTpaTudUKaLmn — OueHKa
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ChawlalS,HerzogCA,CostanzoMR,etal.Proposalforafunctionalclassificationsystemofheartfailureinpatientswithend-
stagerenaldisease:proceedingsoftheacutedialysisqualityinitiative(ADQI)Xlworkgroup.JAmCollCardiol.2014;63:1246-52.



MapagoKcanbHoe ncyesHoBeHWe pediekca Ba3SOKOHCTPUKL MK
KaK NpuYynHa MHTpaouanmusHoMn rMnoTOHNN
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[emoaMHamuyeckme nameHeHuna npu NI runotoHnu
VY NauneHTa C aBTOHOMHOW AUCPYHKLMEN
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FIGURE 4 Hemodynamic changes with intradialvtic hypotension, Two episades of hypotension in during a hemadialysis session in 2 patient
with autonomic dysfunction. Note the sudden drop n total peripheral resistance [thin black ine with triangles), cardiac index {open line with
circles), and mean arterial pressure (thick black kne with circles) duning the first episode. Administration of normal saline has minimal effect on
total peripheral resistance and the mean arterial pressure and continue to fall Administration of norepinephrine increases the total peripheral
resstance with 3 rapid retum of mean arterial pressure to baseling levels. Reproduced with permissio

JleunTb CNnoXHee:

1. dwuspacTtsop ysennumeaet CA, HO nepndpepuveckoe CONPOTUBIEHUE U
cpegHee A/l He pacTeT.

2. Basonpeccopbl UCNPABAAKOT CUTYaLUIO Shafi T et al Semin Dial. 2017;30:537-544.



MeanumnmHcKoe BMmelaTenbCTBo AnAa nedyeHmna N/
TMNOTOHUN — GAKTOP PUCKA CMEPTH
(Nationwide cohort study)
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Figure 1. Association between use of pressor approaches and risk of all-cause death. The Kaplan-Meier survival
curve showed a lower survival probability in the pressor group than in the nonpressor group (Log-rank and
Wilcoxon tests, p=0.0001). Solid line is the nonpressor group. Dashed line is the pressor group. Abbreviations:
pressor, pressor group; NONpressor, NONPressor group. |

Eiichiro Kanda mn gp Scientific Reports volume 9,
Article number: 3362 (2019)



PUCK cMepTn 3aBUCUT OT TUMNa BMellaTenbCcTea npu UL,
runotoHuun (Nationwide cohort study)

v

134)p=0.12 | 101 (0.8, 1.19) p=0.87

Low-temperature dialysis 1.14 (0.

Normal saline 1.23(1.09, 1.38) p=0.0005 118 (1.05, 1.33) p=0.0066
Sodium chloride 1.10 (0.95,1.27) p=0.20 1,03 (0.88, 1.19) p=0.74
Glycerin 1.21(0.95,1.53) p=0.12 1,05 (0.83, 1.33) p=0.69
Vasopressor (iv) 191 (1.64,2.22) p=0.0001 154(1.32,1.79) p=0.0001 |
Vasopressor (po) 1.43(1.28, 1.59) p=0.0001 1.20(1.07, 1.35) p=10.0018

Table 6. Type of pressor approaches and risk of all-cause death. Values are given as HRs (95% CI). The Cox
proportional hazards model was adjusted for baseline characteristics such as gender, age, CVD, DM, In(vintage),
BMI, serum albumin, and creatinine levels, In(CRP), hemoglobin level, fluid removal rate, and pre-HD systolic
blood pressure. Abbreviations: HR, hazard ratio; Cl, confidence interval.

Eiichiro Kanda u gp Scientific Reports volume 9, Article number: 3362 (2019)



NpeaunkTusHble moaenu U runoTOHUM Ha OCHOBE OUEeHKU
BapuabesibHOCTU CEpPACUYHOrO PUTMA
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Figure 1. Changes of heart rate variability during hemodialysis. (A) Heart rate (HR), (B) R-R interval (RRI),
(C) the standard deviation of N-N interval (SDNN), (D) the square root of the mean squared differences of
stccessive NN intervals (RMSSD), (E) very low frequency (VLE), (F) low frequency (LF), (G) high frequency

(HF), (H) total power (TP), and (I) LE/HF ratio. Solid line, non-1DH group; dashed line, IDH group; ‘p < 0.05;

“p<001;*""p < 0.001, between the two phases, 'p < 0.05, between the two groups.
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2. BbiBOAb!

* EanHOM crcTtembl CTpaTUPUKaLKUKM HET

* Ho, B cny4ae 4actbix anmsonos W runotoHUm
B SNUKPU3ax cneayeT oTPa3nUTb HaANYNE UNKU
OTCYTCTBME Hemoauduumpyembix ¢pakTopos
PUCKA, 3aTPYAHAOWNX NeYeHne n TpedytoLLmx
AOMONHUTE/IbHbIX YCUNUN



KpuTuyeckoe HeCOOTBETCTBME BOCMNOIHEHMNA 0OBEMA KPOBU U
KOMMNEHCATOPHbIX peaKkumnin cepaevyHo-cocyancTomn CUCTEMbI

MPUYMHDBI U GAKTOPbI PUCKA:
MOLUBULNPYEMBIE




dakTopbl pucka N runoToHUM

Moavduuymnpyembie

YnbTpadunbrpauma

MexgmnanmsHaa npmbaBKa u
anera

MeXanannsHbi UHTEPBaAN
boH

Ncronb3oBaHue AUYypPeTnKos
TemnepaTypa Agnanmnsarta
OueHKa cyxoro Beca
JlOCTUKeHne cyxoro Beca
Cocrae gmManunsaTta
[MNOTeH3MBHbIE NpenapaThbl
[Mpnéem nunLm



[1Ba BapnaHTa YO

Compartments' Volume Changes

During Low UF Hemodialysis
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KpUtnyecknin oTHOCUTEIbHBbIN 0OOBEM
KpoBWU
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Fig. 2. Individual RBV_,;, of all patients with intradialytic morbid events (IME). RBV . was cakulated as the average of all RBY
measurements during IME of the individual patient (n= 58)
Table 6. Cumulative intra-individual vartability of RBV
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C. Barth et al. Nephrol Dial Transplant (2003) 18: 1353-1360



OnpeaeneHmne KpUTu4eckmnx abCcontoTHbIX 3HaYEHUN
06BbEMA KPOBU MOXKET bbITb 6Honee TOYHbIM
npeguktopom Ui runotoHmnn

100 ' ' -
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Figure 1 Specific (V,) and relative blood volumes (RBV) at
the onset of intradialytic morbid events.

Kron et al. Hemodialysis International 2016; 20:321-326



Ucnonb3oBakue buoumimnegarca Kak Kpurepus Y® Hopmanusyet
BOAHbIN CTAaTYC U CHUXKAET PUCKU UHTPAANANNIHDBIX OC/IOXKHEHU I
Ha XpoHuueckom guanuse (PKH)

Figure 1

BUnder BINormal BOver

Owvcal-group 8IS -group (Basefine)  Clivcal-group (6 mo) BS-growp (6 mo)
(B3 sehne)

Table 3

Compansen of hydmtiou statss between BIS and CL groups, (BIS® Pionnpedance spey

Companison of intradialytic adverse events between clinical and bioimpedance spectroscopy groups

Variabie All patients CL-group BIS-group P
(n=50) (nr=15) (n=12%)

Intradialytic hypotension (events/patient’6 3.82:3.2 4.8423.00 2.80+3.13 0.003

months)

Dyspnea (events patient/6 months) 1.8421.89 2.20:1.93 1. 48+1.80 0.152

Cramps (events/patient/'6 montis) 4.54=2.53 5.16=2.59 3922234 0.048

Dizziness (events'patient/s months) 2062227 2.68=2.17 1.44£2.23 0.012

CL: Clinical, BIS: Bioumpedance spectroscopy

H. V. Patel n gp Indian J Nephrol. 2019 Jan-Feb; 29(1): 1-7.



3.1. OnTnmu3zauma ynbTpapuibTpaLmm

PekomeHaaumna 3.1.1

* [lynbcoBble Npoduamn yabTpaduabTpaLmm He A0NKHbI MIPUMEHATHCS
ana npopunaktnku IDH (YposeHb gokazaTenbHocTu lll)

PekomeHpauua 3.1.2a

* NHanBMAayanns3npoBaHHbIM aBTOMATUYECKUIMN KOHTPO/Ib 06bema
KPOBW A0NMKEH NPUMEHATLCA KaK ONuua BTOPON IMHUK Y BONbHbIX C
pedpakTepHomn IDH (YpoBeHb aokasatenbHocTH Il)

Pekomerngauma 3.1.2b

* PyyHana perynuposKa ynbTpapuabTpaLmm B COOTBETCTBUM C
$MKCUPOBAHHLIM NPOTOKO/IOM Ha OCHOBE M3MeHEHN 06bema KpoBM
NPoBOAUTLCA He A0MKHa (YpoBeHb AoKasaTtenbHocTH Il)

EBPG guideline on haemodynamic instability/ Nephrol Dial
Transplant 2007; 22[Suppl 2]:22-44



Associations between Hemodialysis Facility Practices to
I_I pa KTWUKa KO HTpon A CVXO ro Manage Fluid Volume and Intradialytic Hypotension and
Patient Outcomes

Angelo Karatovas* Ranald Phand,* Friedkich Pt Bruce Robinson,* and Higph Rayney

PyTUHHOE CHUXKeHMe TemnepaTypbl AManun3aTa 47

PyTWUHHOE NpoduAnpoBaHue HaTpumA

MpoTokon neyerua NI runotoHum

Mcnonb3oBaHue N30YD 3

Monutnka orpaHuyeHunsa YO

PyTWMHHOE 1Cro/Ib30BaHME OH 1aH MOHUTOPA O6BEMA U
bvoumnesaHca

PyTMHHOE Mcnonb3oBaHWe bMonmneaaHca

PYTMHHOE MCNOb30BaHME OH NaiiH MOHUTOPA 06BbEMA 21

PyTMHHaA opToCcTaTUyeCcKan oueHka A/

N

MpoToKoAN onpeaensaowni 4actoTy oueHkn CB

o

10 20 30 40 50 60 70 80

Dasgupta et al. Clin J Am Soc Nephrol 14: ccc—ccc, 2019



PUCKK accoummpyemble C NPaKTUKOMN KOHTPONA

CyXOro eeca u iedeHnda rhtinotToHNn

PyTUHHOE NpoduAnpoBaHUE HaTPUSA

PyTMHHOG MCNONb30BaHWE OH NlaliH MOHUTOPA 06BbEMaA

PYTMHHOG CHMXXeHune TemnepaTtypbl Anannmsata

PyTMHHaA opTocTaTUyeckas oueHKa A/,

MpoToKoN onpeaenatoLwmnii 4acToTy oueHkn CB

o

0,2 0,4 0,6 0,8 1 1,2 1,4

B cepAeyHo-cocyancTbie cobbiTa M obuiaa rocnuranmsaums

M cepaevyHo-cocyancTan sieTasibHOCTL M O6LIJ,aﬂ NeTanbHOCTb

Dasgupta et al. Clin J Am Soc Nephrol 14: ccc—ccc, 2019
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KpuTuyeckoe HeCOOTBETCTBME BOCMNOIHEHMNA 0OBEMA KPOBU U
KOMMNEHCATOPHbIX peaKkumnin cepaevyHo-cocyancTomn CUCTEMbI

MPUYUHDI N DAKTOPbI PUCKA:
ANATTUSAT




BavAaHue HU3KoTemnepaTypHoOro gunanmnsaTta
Ha cpegHee All

Cool Dialysis

Standard Dialysis

Source Intervention n mean(SD) n mean(SD) Mean Difference (95% CI)
Dheenan 2001 Fixed 35 C 10 -8(10.82) 10 -12(13.45) 4.00 [-6.70, 14.70] L am—
Hegbrant 1994 Fixed 34.5C 10 1(14.49) 10 -13(16.73) 14.00 [0.28, 27.72] :: =
Hoeben 2002 Fixed 35.5C 13 -4.8(14.4) 13 -16.5(16.8) 11.70[-0.33, 23.73] I: =
Jamil 2000 Fixed 355 C 7 -10.4(4.79) 7 -29.6 (8.44) 19.20 [12.01, 26.39] E —a—
Jost 1993 Fixed 35 C 12 -6(21.28) 12 -12(15.52) 6.00 [-8.91, 20.91] f ; = |
Kaufman 1998 BTM35.7C 15 4(11.62) 15 -5(11.62) 9.00 [0.68, 17.32] il—I—l
Levy 1992 Fixed 35 C 6 8(15.87) 6 0(18.52) 8.00[-11.52, 27.52] t : L
Schneditz 1997 Fixed 35.3C 8 -1(14.73) B8 -2(20.07) 1.00 [-16.25, 18.25] } iI {
van der Sande 2001 Fixed 35.5C 12 -15.1(13.8) 12 -25.6(13.5) 10.50 [-0.42, 21.42] l;—.—l
Yu 1995 Fixed 35 C 9 6.5(9.7) 9 -134(386) 19.90 [13.14, 26.66] i —a—
Total 12.16 [7.94, 16.39] <9
i

Test for heterogeneity for pooled Mean Difference: Chi? = 13.67, di = 9 (P=0.13), F=34%

18
Favors |
Standard Dialysis|

I

15
Favors Cool Dialysis

30

Figure 5.

temperature monitoring.

Effect of low temperature dialysis on change in mean arterial pressure. 95% Cl, 95% confidence interval; BTM, biofeedback
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Fig. 2. Spearman correlations between cardiac in- |
dex variation (ACI) and K-Gap (A), and Na-Gap (B).
(A). Lower the K-Gap, higher the CI drop. This can be
a consequence of higher pre-HD serum K or a lower
DK concentration. (B). Higher Na-Gap (towards posi- |
tive values), promotes higher CI drop. These patients

Silva BC u ap Kidney Blood Press Res 2014;39:490-496



Ycunerme KOHTPaKTU/IbHOW CNOoCOBHOCTM MKUOKapaa
Ha poHe rmnoKanuemmm
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NHTpaananm3Haa remogamnHammKa U Kaamm
B pea/IbHOW MPaKTMKe HeJIMHEeUHbI
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Gabutti et al. BMC Nephrology 2011, 12:14



YnapHbIt 06BbEM

BukapboHaT n remoanHamMmKa

Fig. 4. Panels A—D: haemodynamic consequences of changing the bicarbonate concentration in dialysis fluids. Systolic (Panel A) and diastolic (Panel
B) pressure, stroke volume (Panel C) and peripheral resistance (Panel D) as a function of the haemodialysis time using a high (empty diamonds)
and a low (black diamonds) bicarbonate concentration in the dialysis fluid. respectively. The mean differences between the curves and the statistical
significances are superimposed in the figures.
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Kanbumm n remoanHamMmKa
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Fig. 3. Panels A-D: Haemodynamic consequences of changing the calcium concentration in dialysis fluids. Systolic (Panel A) and diastolic (Panel
B) pressure, stroke volume (Panel C) and peripheral resistance (Panel D) as a function of the haemedialysis time using a dialysate ionized calcium
concentration of 1.25 (black squares) and 1.50 {empiy squares) inmol/l, respectively. The mean differences between the curves and the statistical
significances are superimposed in the figures.

L. Gabuitti et al. Nephrol Dial Transplant (2009) 24: 973-981



3. BbiBOAbI

e HecmoTps Ha WUPOKUK CMEKTP
Mmoanduumpyemsbix akTopos pucka N
rTMNOTOHUWN aNTOPUTM OCHOBAHHbIN HA
NOKa3aTenbCcTBe UX 3PPeKTUBHOCTU CKYAEH

* HO C KIMHMYECKOW TOYKM 3peHusa ectb Haj
4yem paboTaTb
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10.
11.

12.

Mepbl N0 NpodUNAKTUKE

OueHUTb cyxomn Bec
OrpaHn4nTb cCKOopocTb YP cornacHo nHaAnBMUAYyasibHbIM 0COBEHHOCTAM
CHU3UTb TEMNEPATYpPY ANanmn3aTa

PaccmoTpeTb BO3MOXKHOCTb Bbibopa Anannsatopa ¢ MEHbLLIUMMN
KNMPEHCOBbIMW XapaKTePUCTUKAMMU.

[epecmoTpeTb Ha3HAYEHUE N PEXMM NPUEMA AaHTUTUNEPTEH3UBHbIX
npenapaTos

ObcyauTb AMETY C YMTOPOM Ha HAaTPUM N XKUOKOCTb.

3anpeTnTb 06W/IbHbLINA NPUEM MUK Nepea 1 BO BpemMsa npoleaypbl
Ananu3a

PaccmoTpeTb BO3MOXKHOCTb NPUéMa anbda-aApeHOMMMETUKOB
(MnaoapwH)

OueHNTb BO3MOXHOCTb NOBbIWEHMNA HAaTPUA B AManmn3aTte nog
KOHTPO/IEM AMHAMUKU MEXANANNIHON NPUOaKN.

Ha3HaunuTb ANYPETUKM NPU COXPAaHEHMM OCTAaTOYHOM GYHKLMN NOYEK

PaccmoTpeTb BO3MOXKHOCTb CHUXKeHUA BuKapboHaTta, Kasins,
NOBbILLEHMA KasibLusa

YBennuntb BPpEMA N YaCTOTY ANa/IN34
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