Renal replacement t herapy
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Figure 11.9 Prevalence of treated ESRD, by country or region, 2018
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Figure 11.2 Incidence of treated ESRD, by country or region, 2018
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Renal replacement therapy(RRT)
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When?



Indications

A: Refractory metabolic acidosis

E: Refractory electrolyte imbalance

I: Intoxication

* ex: methanol, ethylene glycol, salicylate,lithium, barbiturate.etc.
O: Fluid overload

U: Uremia



Uremia

* Neural and muscular

% Fatigue, Peripheral neuropat hy, Decreased mental acuit y, Seizures, Anorexia
and nausea, Decreased sense of smell and taste, Cramps, Restless legs, Sleep
disturbances, Coma, Reduced muscle membrane potential



Uremia

* Endocrine and metabolic

* Amenorrhea and sexual dysfunction, Reduced body temperature, Altered
amino acid levels, Bone disease due to phosphate retention,
hyperparathyroidism, and vitamin D deficiency, Reduced resting energy
expenditure, Insulin resistance, Increased protein—-muscle catabolism



Uremia

Serositis (including pericarditis)

ltching Hiccups
Anemia due to erythropoietin deficiency and shortened red-cell survival

Granulocyte and lymphocyte dysfunction

Platelet dysfunction
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Farlier ?



Acutekidney injury

* |n ICUwith Acute kidney injury(AKI)
* >KDIGO stage 2

* Creatinine doubling

« Ceatinineincrease 0.3 mg/ dl (when baseline >4)

% Jrine output <6mL/ Kg/ 12 hrs

N Engl J Med 2020;383:240-51.



Standard

K< 6.0 mmol/ L

pH <7.20 or serum bicarbonate level <12 mmol/ L

Pa02/Fi02 <200

Clinical perception of volume overload

Fersistent acute kidney injury for at least 72 hours

N Engl J Med 2020;383:240-51.



Accelerated RRT initiation

* A dialysis catheter will be placed

* RRT initiated <12 hours

N Engl J Med 2020;383:240-51.



Accelerated Standard
Subgroup Strategy Strategy
no. of events/total no.
Sex
Female 191/470 207/467

Male 452/995 432/995
Estimated GFR

<45 184/401 150/365
>45 459/1064 488/1097
SAPS I

>58 387/701 403/751

<58 256/764 236/711
Sepsis

Yes 392/855 402/834

No 251/610 237/628

Type of ICU admission

185/492 156/473
458/973 483/989 Geographic region

Surgical
Medical

North America 231/497 225/497
Europe 254/574 260/572
Australia or New Zealand 91/275 86/278

Asia or South America 67/119 68/115

Odds Ratio (95% Cl)
l 0.91 (0.69-1.20)
[ 1.12 (0.93—1.36)
] 1.26 (0.93—1.71)
[ 0.99 (0.82-1.18)
L 1.08 (0.87—1.34)
B 1.02 (0.81-1.28)
] 0.95 (0.78-1.18)
. 1.21 (0.95—1.54)
L] 1.20 (0.91-1.59)
T 0.99 (0.82-1.19)
L] 1.08 (0.83—1.42)
] 1.00 (0.78-1.29)
= 1.12 (0.77-1.64)
. 0.94 (0.53-1.67)
I I I I
0.5 0.7 1.0 |.5 2.0
- L
Accelerated Strategy Better  Standard Strategy Better

N Engl J Med 2020;383:240-51.
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0 10 20 30 40 50 60 70 80 90
Days since Randomization
No. at Risk
Standard RRT 1462 1138 999 939 897 878 862 844 833 823
Accelerated RRT | 1465 1122 985 925 892 865 846 835 830 823
N Bngl J Med 2020;383:240-51.



In chronic patient ?



* Didn’t have difference

B Time to
Death

60

50
40-

(9%) SR -

20-

Early-start

group

Hazard ratio, 1.04 (95% ClI, 0.83—1.30)

P=0.75
0 I I I I I I
0 | 2 3 4
6 7
Year
No. at
Risk
Early start | 404 35 | 305 | 249 | 177 99| 59 | 32
8
Late start 424 38 | 333 | 254 | 187 15| 60 | 32
5

™vied 2010;363:609109.
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Hemodialysis



Contraindication

% |Lack of vascular access



* Diffusion

* Convection (Ultrafiltration)



Low-molecular-weight proteins
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N Engl J Med 2007;3571316-25.



HD HF

HEMODIALYSIS HEMOFILTRATION

Blood Blood
Substitution

solution

4
- A
‘
-

predilution
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e . ® o I
® o l ‘ ® o ’
o © o 0/
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0.0 0..
Dialysis
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X solution
postdilution

In Oritical Care Nephrology, 2/E. Phila., WB Saunders, 2008. (Fig . 215-001).
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HEMODIALYSIS HEMOFILTRATION HEMODIAFILTRATION
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In Oritical Care Nephrology, 2/E. Phila., WB Saunders, 2008. (Fig. 215-001).



Fig S2. Impact of convective modalities (HDF, HF or both) on dialysis adequacy in participants with

BS®Mall molecular clearance (as assessed by KTV Weighted Mean Difference

F40iB) i (95% Cl)

Locatelli (1996) E —r— 0.16 (0.10, 0.22)
Verzetti (1998) ¢ : 0.00(-0.19, 0.19)
Schrander-vd Meer (1998) . 0.18 (-0.25, 0.61)
Ward (2000) . 0.16 (0.00, 0.32)
Lin (2001) ‘ 0.20 (0.06, 0.34)
Tuccilo (2002) ) 0.03 (-0.15, 0.21)
Shiffl (2007) ——
OK (2013) - 0.11 (0.08, 0.14)
Maduell (2013) 1—0— 0.08 (0.03, 0.13)
Subtotal (12 = 76.5%, p @ 0.14 (0.09, 0.20)
<0.001)

Hiiselt (2000) . 0.12 (-0.04, 0.28)
Beerenhout (2005) . E -0.22 (-0.37, -0.07)
Santoro (2008) . .0.35 (-0.47, -0.23)
Alvestrand (2011) -0.24 (-0.38, -0.10)
Subtotal (12 = 85.9%, p <0.001) <> -0.18 (-0.37, 0.01)
Overall (12= 91.0%, p <0.001) <:> 0.04(-0.04, 0.12)

| | | |
0.5 01 0 0.5
Favors HD Favors HDF/HF

0.1



b) Serum B2-Microglobulin (mg/L)
HDF

Schiffl (2007)

OK (2013)
Grooteman (2012)

Maduell (2013)
Subtotal (12 =97.6%, p <0.001)

HF
Beerenhout (2005)

e -3.00 (-4.42, -1.58)
4+ -0.10 (-1.03, 0.83)

—— | -9.00 (-10.28, -7.72)
L -0.60 (-4.03, 2.83)

Santoro (2008)
Subtotal (12 = 35.0%, p = 0.2)
Overall (12 =96.4%, p <0.001)

-22.40 (-32.91, -11.89)
-13.00 (-23.51, -2.49)

<;\/>> -3.24 (-7.81, 1.33)

_ -17.70 (-26.91, -8.49)
Sl -5.95 (-10.27, -1.64)
| | | | | |
-25 i 15 -10 i 0 5
20 5 Favors HD

Favors HDF/HD



Benefit ?

Middle-molecular-weight molecules and phosphate

Hemodynamic stability Inflammation
Erythropoiesis-stimulating agent resistance

Quality of life



A Cardiovascular outcomes

HDF

Schiffl (2007)$
OK (2011)&
Grooteman (2012)*

Maduell (2013)$

Overall (12=41.7%, p = 0.16)

B All-cause mortality

HDF

Locatelli (1996)
Wizemann (2001)
Schiffl (2007)

OK (2011)
Grooteman (2012)
Maduell (2013)

Subtotal (12 = 58.6%, p = 0.03)

L

H

(;;---

L 4

L J

i

<.>.-

HF E
Beerenhout (2005) : r
Santoro (2008) —0—5-—
Alvestrand (2011) :
Subtotal (2= 0.0%, p = 0.54) <

HDF or HF
Locatelli (2010)

Subtotal (I2=.,p=.)

Overall (12 = 38.3%, p = 0.10)

sl
V

RR (95% Cl)

0.20 (0.01, 4.03)
0.82 (0.58, 1.15)

1.03 (083.1.28)
0.66 (0.45, 0.99)

0.85 (0.66, 1.10)

3.62 (1.27, 10.26)
0.46 (0.04, 4.68)
0.50 (0.05, 5.28)
0.80 (0.57, 1.12)
0.94 (0.78, 1.14)
0.69 (0.54, 0.88)
0.88 (0.66, 1.17)

1.08 (0.07, 15.50)
0.58 (0.26, 1.29)
0.13 (0.01, 2.29)
0.55 (0.27, 1.15)

0.81 (0.31, 2.11)
0.81 (0.31, 2.11)

0.83 (0.65, 1.05)

No events/participants

HDF/HF HD
7/50 6/155
1/23 2/21
1/38 2/38

52/391 65/391

131/358 138/356

85/456 122/450

277/1316  335/1411
1/13 1/14
7/32 12/32
0/18 3/16
8/63 16/62
7/76 8/70
7/76 8/70

292/1455  359/1543

I
0.01

I
0.1

Favors HDF/HF

I
100

Favors HD

Am J Kidney Dis. 2014 Jun;63(6):968-78
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High volume HDF

— —— HD
3 HD b |
High-volume High-volume
1004 — predilution OL-HDF 1.009 —F=— . predilution OL-HDF
I !
0.99- | 0.99 : *_’_*ﬁ—,_‘
gy ey =
0.98 - | > 0.98-
— . >
2 L 5
 0.974 - 2 0.97 1
= ] 2
g 5
> 0.96- 2 0.96-
)
o) =
£ 0.95- S 0.95-
3 ‘ &
Q 0.94- S 0.94-
> ©
S >
= 0.937 2 0.93-
< ©
0.92- Log-rank test ~ 092- Log-rank test
P < 0.001 P=0.018
0.971 = 0.91 -
0.90 l T - i
(l) '2 le 6 g 2 1% (mmanths) %0 CI) l2 lll é é; 1IO 1l2 (months)
Number at risk Number at risk
HD 2548 2537 2515 2492 2467 2445 2416 HD 2548 2537 2515 2492 2467 2445 2416
High-volume 2548 2543 2528 2513 2498 2478 2466 High-volume 2548 2543 2528 2513 2498 2478 2466
predilution predilution
OL-HDF OL-HDF

Kidney International Volume 95, Issue 4, April 2019, Pages 929-938




* Japanese Society for Dialysis Therapy Renal Data

Registry database from December 31,2012 to December
31,2013

Kidney International Volume 959, Issue 4, April 2019, Pages 929-938




Continuous renal replacement t herapy
(CRRT)

* Hemodynamic

* (radual correction of fluid, electrolyte



%* Complications:

« dectrolyte/Acid-Base P,
*lca! Mg

« Metabolic alkalosis

%« Drugs dosing

* Clot
* Cat heter-related

%« Infection Hypothermia

* Thrombocytopenia



Sust ained low efficiency daily
dialysis (SLEDD)

* Slow flow
%* Longer: 6-8hrs

* Less cost (vs CRRT)



Table 63.8 Guidelines for Anticoagulation in
Hemodialysis Patients at High Risk
for Serious Bleeding

Anticoagulation for
Hemodialysis

Clinical Condition

No anticoagulation or
regional anticoagulation

Low-dose heparin

Low-dose heparin or no
anticoagulation

Actively bleeding Significant risk
for bleeding Major thrombostatic
defect Major surgery within 7 days

Intracranial surgery within 14 days
Biopsy of visceral organ within 72

hours
Pericarditis
Major surgery beyond 7 days
Biopsy of visceral organ beyond
/2 hours
Minor surgery 8 hours prior Minor
surgery within 72 hours Major
surgery 8 hours prior

Brenner and Rector's the Kidney 11th Ed



Table 63.3 Characteristics of Ideal Hemodialysis Vascular Access Compared With Commonly Available Types

Desired Characteristic Autogenous AV Fistula AV Graft Central Venous Catheter

High primary patency rate Instant
usability

Long survival

Low thrombosis rate Low infection
rate

High blood flow rate on hemodialysis
Patient comfort

Patient bathing/hygiene Minimize
needles Minimal cosmetic affect

o Xt T XX T 4
frdr 3Pt Ed
ii*i****ii

AV, Arteriovenous.

Brenner and Rector's the Kidney 11th Ed



Dialysate

Fer it oneal dialysis

Catheter

Peritoneum

Abdominal
Cavity



Contraindications

No functional peritoneal membrane

Active abdominal wall infection
Several intestinal disease

AKI in pregnancy Can't operate



Feritoneal t ransport

Pores Molecules
Transported
AQP1 °
R-35 A Water
Small Pore Water

R-40-60 A N u., Urea
= i o Creatinine
= T Glucose

R>200A © g Macromolecule
@

Blood Peritoneal
Cavity




* Diffusion

% (Osmosis

Semi-permeable

Sugar l/ membrane I
mole;cu|e| g

Water molecule

motion

o l ® o‘. ;
P i ¢ ©
..'. .I ..o /A =
l =2 +) [ o ® ' . © .. °
i ‘o ® s = o | ©® o°
Ve °C Ve O.°0
O 4 Water
SMOSIS molecule




Continuous ambulatory
per it oneal dialysis

Clamp
CAPD
| Disposable tubing
22 07 12 17 22 -
Hours

Brenner and Rector's the Kidney 9th Ed

Fresh dialysis solution



Automated Feritoneal
Dialysis




APD WITH LONG DAY DWELL (CCPD) “DAY DRY” APD

MR~ N [N I

2.2 07 22 22 07 22

Hours Hours

APD WITH TWO DAY DWELLS

YY" YY)

22 07 5 22

Hours

APD WITH SHORT DAY DWELL TIDAL APD WITH NO DAY DWELL (50% TIDAL)

S [

22 07 11 22

Hours Hours



Table 64.2 Components of Different Peritoneal

Dialysis Solutions Available
Commercially

Osmotic Agent Buffer pH

L I |

N

ik

I

Y, @V

m
[T

>
Emmmme

Conventional Dextrose Lactate 5.2
Low-glucose Dextrose Lactate or 7.0-7.4
=2 4%% degradation bicarbonate
= product
Dextrose Lactate and 7.4
bicarbonate
lcodextrin lcodextrin Lactate 5.2
Amino acids Amino acids Lactate 6.4

Brenner and Rector's the Kidney 11th Ed



, Less cost )
Frequent monitor Autonomy Ee

Less responsibility High quality of life

1

i Benefit 2

 [ESPO 3

Socialization 4. Residual renal function
: .
6

B W -

Suitable for multiple Hemodynamic _
comorbidities Less pain i




Disadvant ages

* Fluid

« rFeritoneal function

« Nutrition loss



Iransplant at ion



Contraindications

* Life-threatening infections,

% (Cancer

« Unstable cardiovascular disease

« Nonadherence
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Hospice
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Thanksfor your listening



