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Hemodynmic resphnse to fluid removal during hemadialysis

categorization of causes of lntradialytic hypotensson
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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
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FIGURE 4 Hemodynamic changes with intradialytic hypotension, Two episades of hypotension in during a hemadialysis session in a patient

with autonomic dysfunction. Note the sudden drop in total peripheral resistance (thin black line with triangles), cardiac index (open line with
circles), and mean arterial pressure (thick black kne with circles) during 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

resistance with a rapid retum of mean arterial pressure to baseline levels. Reproduced with permission
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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 linie is the nonpressor group. Dashed line is the pressor group. Abbreviations:
Pressor, pressor group; NONpPressor, NONPressor group. :/
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Articlenumber:3362(2019)
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Low-temperature dialysis

[ 114 (097, 1.34) p=0.12

| 101 (086, 1.19) p=0.57

Normal saline

1.23(1.09, 1.38) p=0.0005

118 (105, 1.33) p=0.0066

Sodium chloride

1.10 (0.95, 1.27) p=0.20

1.03 (0.8, 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)

154 (1,32, 1.79) p=0.0001

]

Vasopressor (po)

)
191 (1.64,2.22) p=0.000]
1.43 (128, 1.59) p=0.0001

1.20 (107, 1.35) p=0.0018

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.

EiichiroKanda = hScientific Reportgolume 9, Article number:3362(2019)
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Compariments' Volume Changes
During Low UF Hemedialysis
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Compartments' Volume Changes
During High UF Hemodialysis

vm~|ntnoollular fluid —Interstitial fluid —=Plasma

1 _ :
s N—F— ] | == 2
09 09 |
) . y 0'85 |
682 No hypotensive No post dialysis 08 . .
75| cPeode hangover 0,75 | Dry body weight
67 0.7 cannot be achieved
65 End of dialysis 0.65 \-—End of dialysis
: 06
06 ;

012345678 91011121314151617181920 . 0 12 3 4 5 6 7 8 9 10
Time from the start of dialvsis Time from the start of dialysis
Ce x t h mom X 6 m T~ ay 'y Ce x t h momx¢ o md 7 'Ya

Twardowski andMisraHemodialysis Internation&018;00:1¢36




] ~T  at¥o e
* < o < <
Panal 1.
Associations between UFR and CV and all-cause mortality | =
14
24 il . 138
ﬁ 16 Imf;lm A l'::llo ‘1.11‘-_3’:‘““."-1:4)
1.8 1 & 14 w3140 o
E }
c / 150 140
-~ -
5 19 A LN g Lol
V]
E
c 1414 _ 1
£ ar
B "ﬁ Qﬁw o o 'Eﬁw -'7‘;.
3 %o reaiments with post-weight % Iradments with past-waight
% 192 > 2kg BELOW targes weight »2kg ABOVE target weight
< Pared I
LG
/ [ CV mortality 20 nasans
{4 mma? = All-cause mortality 3 ol -
y ' " ) TR
5 10 15 20 . 18 o
UFR (mi/hkg) | § yLy i
12+
A Lk .00
ired] Ly
10 ————4 = By e — .
ﬁw 'F'f hﬁﬁ 3F i \_@“’ @;’F _"@“’f‘
% reasments with pasi-waight 5 Weatments vt post-weight
= hyy BEEL QW targer weag =2k ABOVE target wesght

Flytheet al.Kidneyinternational (2011) 79, 25257

Flythe " Am ®ocNephrol10: 808816, 2015.


ki2010383a.pdf

h t - m Ot e om

N\
* * ] < * o'
110 i
£
>§ 100 Table 5. Cumulative patient distribution of the individual RBV
m ~~~~~ ——————————————C———— ——
x -~ .
T @ RBV ., No. of patients No. of patients (%)
o
7]
2 <80 3 5.0
. 90 <85 19 31.7
] f 5 <90 30 50.0
™ RBV,_,: paity 3 M),
: 70 '-.{ Mean + 8 i <95 o] 85.0
g 88.7% + 6.2% <100 57" 95.0"
SR & P S TE T &' .  ™Mwws ) 4
60 L A L — 1 3
0 10 20 30 40 50 60

Patients

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. Camulative intra-individual variability of RBV

x " m t X t -~ o ,E " 0o h ~ S+ h om No.oﬁpmicnlst . S?ﬁ‘ R 0
<« < - < © &= B RY A : T — * * 7 < —_— T
m e ’ e ’ ot e om t TVFe 0 s£166 o~ A4 a ™ h o 67
* < * Y * < E % 4+ 2 Al>2t —_— 200 x
a > T x h ~ e a c ~ e t % 2 mt ~ - i
< * C * < <+4% & z e * SSE <
~ y o) - ol ~ 7 4 5 ~ 46 ~ 76.6
e . e . Y Y ot J Ee (0] s £8% C G g e t (D 783
All patients 60) 100.0

C. Barth et alNephrolDial Transplant (2003) 18: 138860



L < < < * < — * * ] <
0 A a ™ h o a o’ t
>A ——— - * <
C ' t o h o a ]
< % — +
100 L 1 . . -~
M MH ¢~ ¢
m e FATuE & B X
804 ' m e ’ e o ¥ A
s S —— — T oe ot
%’ 905 A i m h < " e _a CH a
E h * % h om cC o 0
>"’ - e ~ r yr ~ ~
o ¥ A RBW § -
., h o (82€97%).
20+ ® Symptomatic &
Stable
----- Threshold {
0 ] || 1
80 85 0 95 100
RBY, %

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

Kronet al. Hemodialysis Internation@016;20:321¢326




Figure 1

Owvcal-group 815 -group (Baseline)  Clincal-grovp (6 mo)
(B selowe )

Compansen of hydmtion status between BIS and CL groups, (BIS® Bionnpedance sped

2

Lo e

™5

*

0

* 7 < j .

HS-growp (6 mo)

Table 3

*

e m
eTmieT’-}*mm
m

a

t

<

~

h

Y

~~ VN

N

< *
ofm "hoe ‘me 1
* * —_—

Companison of intradialytic adverse events between clinical and bioimpedance spectroscopy groups

Variabie All patients CL-group BIS-group P
(n=50) (nr=15) (n=1%)

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 months) 4.54=2.53 5.16=2.59 3.92+2.34 0.048

Dizziness (events'patient/s months) 2062227 2.68=2.17 1.44£2.23 0,012

CL: Clinical, BIS: Bioimpedance spectroscopy

*



obmMd ¢t a T e Y x 7

~ ~

. _o0a e C. Y ODPMODM
A x T'Emo : c h o T x T'Et h "~ ~'Et h * ¢

-

7Y c¢ho IDHTh ® e 'E "o ")t ~T'Eeomt

_ ., _oa e " e Y oPMPHT
A 7e” "x™* ™ = ho ~ee “~  toa ™t L
h

* o * * * o - * 1 <
~

0 o T e c h a e 'Yt 'Em 'Y ~ 0 C @
h h ~ t IDHeh oo e 'E "o ")y "t T 'Ee o m t

L <

ca " "phc, Y ODPMODH

Al_x;e Yh<tx *hoH_ X Et h o Et h c
m h o Ve e —a CIR JoF iR @ Q M o e ~ ome o0
c ho o " t 'JEm 'Y e "o T e ™ )~ h o e 'E T o

EBPG guideline on haemodynamic instability/ Nephrol Dial
Transplant 2007; 22[Suppl 2].2#1



" O € t Asppciagons helweayHemgtjalyss Faciitydpractices gy
N *  — S Manage Fluid Volumé and Intradialytic Mypotensipn and
~ ~—~ Patiqny Outcomes
: e | MiMcEd L o e
* < 1o« % ngei Avitiapat* Ry Dot FFhcich P Buce Robesan,* ang Fog oo Tk
! 0 me ¢ . - 47 - -
7. AN a P ]

mceo *'EE P ~ e o e - e a o e T % Ly 0 A .
0 ac T " em?” .
e e o0 mMiiglo B=E o E i 0 8 & N A 3
mco TE"o e d 21 a o e t oh ™ o A a”
c carNE g My, W “W 58
0 o @& b ) ] YO 11 05 0] c., e ’ L ¢
0 10 20 30 40 50 60 70 80

Dasgupta et alClin 3 Am Sddéephrol14: cca;ceg 2019



t

-~

0,2

e o

<

Y @0 T

<

0,4 0,6 0,8 1 1,2 1,4
o Yy ‘'Yomec ot ] 7 wC Y
"™ TYEE€ o mo¢ EEe om t E

Dasgupta et alClin 3 Am Sddéephrol14: cca;ceg 2019

1,6



V{4



* * < * — < <
e m h N S
< < <
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 35.5 C 7 -10.4(4.79) 7 -29.6 (8.44) 19.20[12.01, 26.39] i .
Jost 1993 Fixed 35 C 12 -6(21.28) 12 -12(15.52) 6.00 [-8.91, 20.91] } E = |
Kaufman 1998 BTM357C 15 4 (11.62) 15 -5(11.62) 9.00 [0.68, 17.32] il—.—l
Levy 1992 Fixed 35 C 6 8(15.87) 6 0(1852) 8.00 [-11.52, 27.52] : : o |
Schneditz 1997 Fixed 35.3 C 8 -1 (14.73) 8 -2(20.07) 1.00 [-16.25, 18.25) | - |
van der Sande 2001 Fixed 35.5C 12 -15.1(13.8) 12 -256(13.5) 10.50 [-0.42, 21.42] I;—I—l
Yu 1995 Fixed 35 C 9 65(9.7) 9 -13.4(3.6) 19.90 [13.14, 26.66] . — .
Total 12.16 [7.94, 16.39] <9
Test for heterogeneity for pooled Mean Difference: Chi2 = 13.67, df = 8 (P=0.13), F=34% ! i ' '
-15 Favors ] 15 a0
Standard 'Dfalysisi Favors Cool Dialysis

e O

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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