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Tiép can CRRT: Muc tiéu khi tién hanh CRRT cua ban la gi?



Tiep can CRRT: Muc tiéu khi tien hanh CRRT cua ban la gi?

On dinh huyét dong IHD vs CRRT
Liéu thich hop Liéu chi dinh va liéu thuc sy

- Mc 6n dinh cha RRT theo thoi gian

- Han ché& nguy co chdy mau va réi loan chuyén héa Chién lvgc khang dong
Toi wu hda thanh loc cac phan tlr theo thoi gian CVVH vs CVVHD
Diéu hoa tinh trang mién dich? Diéu tri loc mau ngoai co thé trong nhiém khuan huyét
Cai thién chlrc nang cac co quan khac? Cac trj liéu lién dén dén RRT
Tri liéu cd thé héa Do lwdng mirc hiéu qud dé tai danh gid liéu d3 cho
Nhitrng BN khdng tén thwong than cap: Loc mdu hiéu qua IHD vs CRRT vs loc mau hap phu

trong ngd déc
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IHD vs CRRT: cuoc tranh cai 20 nam
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Lo’i ich cua IHD . Loi ich cua CRRT

e Tranh duoc cdc bién chirng lién * Huyét dong 6n dinh hon
uan dén dung khang déng kéo > e . - \
331 5 5 5 e Kiem soat lién tuc thé tich tuan hoan

- D& thiét I3p tai givong bénh . Kle,m sPat glen giai va kiem-toan ¢
muc can bang
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id * Tranh dao dong dién giai qua cao va
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e Kiém soat urea mau tot hon



e, Cac phwong thire dieu tri thay the than
i@@&o (CRRT vs IHD)
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5.4.6: We suggest not using antibiotic locks for prevention of catheter-related infections of nontunneled dialysis
catheters in AKI requiring RRT. (2C)

5.5.1: We suggest to use dialyzers with a biocompatible membrane for IHD and CRRT in patients with AKI. (2C)

5.6.1: Use continuous and intermittent RRT as complementary therapies in AKI patients. (Not Graded)

5.6.2: We suggest using CRRT, rather than standard intermittent RRT, for hemodynamically unstable patients. (2B)

5.6.3: We suggest using CRRT, rather than intermittent RRT, for AKI patients with acute brain injury or other causes of
increased intracranial pressure or generalized brain edema. (2B)

5.7.1: We suggest using bicarbonate, rather than lactate, as a buffer in dialysate and replacement fluid for RRT in
patients with AKIL (2C)

5.7.2: We recommend using bicarbonate, rather than lactate, as a buffer in dialysate and replacement fluid for RRT
in patients with AKI and circulatory shock. (1B)

5.7.3: We snooest nsine hicarbhanate. rather than lactate. as a huffer in dialvsate and renlacement fliid for RRT in

KDIGO guidelines. Kidney Int suppl 2012



Cac phuwong thirc thay thé than va ty lé tir vong

Hemofiltration = Hemodialysis Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.1.1 Similar Dose Filtration vs Dialysis
Daud 2006 [25] 7 9 10 11 147% 0.86 [0.58,1.27] el
Morgera 2004 [24] 6 12 6 12 6.1% 1.00[0.45, 2.23] EE—
OMAKI 2012 [30] 22 39 20 38 143% 1.07 [0.71,1.61] S - —
Subtotal (95% CI) 60 61 35.1% 0.96 [0.73, 1.25] <
Total events 35 36

Heterogeneity: Tau*= 0.00; Chi*=0.61,df=2{P=0.74), F=0%
Test for overall effect: Z=0.30 (P = 0.76)

1.1.2 Similar Dose Filtration vs Dialysis-Filtration

Chang 2009 [27] 26 47 26 49 157% 1.04[0.72,1.51] =p—
Subtotal (95% CI) 47 49 15.7% 1.04[0.72, 1.51] =il
Total events 26 26

Heterogeneity: Not applicable
Test for overall effect: Z=0.22 (P=0.82)

1.1.3 Similar Dose (Intermittent) Dialysis-Filtration vs Dialysis

Peftila 2001 [23] 12 21 4 17 48% 2.43[0.95,6.18]

Ratanarat 2012 [28] 10 27 18 33 9.6% 0.68 [0.38, 1.22)] i

Subtotal (95% CI) 48 50 14.4%  1.22[0.35,4.22] | e
Total events 22 22

Heterogeneity: Tau*= 0.65, Chi*=5.15,df=1 (P=0.02); F=81%
Test for overall effect: Z=0.31 (P = 0.76)

1.1.4 Filtration vs Higher-Dose Dailysis-Filtration

Davenport 1993 [21] 7 8 9 11 152% 1.07[0.73,1.57] N - —
Saudan 2006 [26] 67 102 43 104 18.6% 1.59[1.21,2.08] -
Subtotal (95% Cl) 110 115 34.8% 1.34[0.91, 1.96] -
Total events 74 52

Heterogeneity: Tau*= 0.05, Chi*= 2.76, df=1 (P=0.10), F=64%
Testfor overall effect. Z=1.47 (P=0.14)

Total (95% CI) 265 275 100.0% 1.10[0.88, 1.38] i
Total events 157 136

Heterogeneity: Tau®*= 0.05, Chi*=13.96, df=7 (P = 0.05), F=50%
Test for overall effect: Z=0.87 (P = 0.38)

Test for subqgroup differences: Chi*=1.97, df=3 (P =0.58), F=0%

t t t t
0.2 05 2 5
Favours Hemofiltration Favours Hemodialysis

Friedrich et al. Crit Care 2012



oy Continuous renal replacement therapy

Fredrik Granath is associated with less chronic renal failure
Staffan Schon - - - .
Anders Ekbom than intermittent haemodialysis after acute

Claes-Roland Martling

renal failure

Intensive Care Med (2007) 33:773-780

Renal failure among patients surviving 90 days:
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Cumulative incidence of
permanent renal failure (%)
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0od 1 2 3 4 5 6 7
Time (years)

CRRT (n =944)IHD (n = 158)
n(%) OR n(%) OR? (95% CI) ORP (95% CI)

ESRD 78 (8.3) 1.0 26(16.5)  2.19(1.4-3.5) 2.13 (1.3-3.5)

OR® (95% CI)
2.60 (1.5-4.3)

2 OR, crude
b OR, adjusted for age, sex, diabetes or heart failure before admission and calendar year
¢ OR, adjusted for age, sex, diabetes or heart failure before admission, calendar year, hospital type and main diagnosis at ICU

Bell et al. Intensive Care Med 2007



The Association Between Renal Replacement
Therapy Modality and Long-Term Outcomes

Among Critically Ill Adults With Acute Kidney Injury:
A Retrospective Cohort Study

Cumulative risk of chronic dialysis among critically ill patients with AKI surviving to 90 days after
commencement of RRT who were initially treated with CRRT vs IHD:
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Outcomes for patients with AKI surviving to 90 days, initiated on CRRT vs IHD:

CRRT (n =2,004) IHD (n =2,004)

Incidence Rate per Incidence Rate per  Hazard Ratio (95% Cl)
Outcome n (%) 100 Person-Years n (%) 100 Person-Years for CRRT vs IHD

Chronic dialysis 435 (29) 65 533 (27) 89 075(065-087) <0000
Death 883 (44) 112 905 (45) 114 102 (091-1.14) 073 Wald R et al. Crit Care Med 2014




Phan tich da bién:

1 triéu BN ICU trong 4 nam

Ky thuat (IHD vs CRRT) 0.912 (0.835-0.996) = 0.04

S6c (C6 / Khong) 1.188 (1.060-1.331) | 0.003

Van mach (C6 / Khong) 1.192 (1.088-1.305) | 0.0002
Thd may (C6 / Khong) 1.541 (1.404-1.692) | <0.0001
Ngung tim (Co / Khong) 1.243 (1.009-1.531) | 0.0413
Ph3u thuat tim 1.676 (1.281-2.192) = 0.0002
E:gln(gcgo/kl’(ir;:;a” mangd | 635(0.575-0.702) = <0.0001
Trung tam (<250 sovoi>450 ¢ /5 6 427-0.702) | <0.0001

givong bénh)

Cumulative incidence

Figure 2

Treatment —— IHD
----- CRRT

25 30 35 40 45 50 55 60 65 70 75 80 85 90

Time (days)

Bonnassieux et al. Crit Care Med 2017



Tiép can CRRT: Muc tiéu khi tién hanh CRRT ctia ban la gi?

On dinh huyét déng

IHD vs CRRT

Liéu thich hop

Liéu chi dinh va liéu thuc sy

- Mc 6n dinh cha RRT theo thoi gian
- Han ché& nguy co chay mau va rdi loan chuyén hda

Toi wu hda thanh loc cac phan tlr theo thoi gian
Diéu hoa tinh trang mién dich?
Cai thién chirc nang cac co quan khac?
Tri liéu cd thé hoda

Nhitrng BN khdng tén thwong than cap: Loc mdu hiéu qua
trong ngd déc

Chién luvoc khang dong

CVVH vs CVVHD
Diéu tri loc mau ngoai co thé trong nhiém khuan huyét
Cac trj liéu lién dén dén RRT
Do lwdng mirc hiéu qud dé tai danh gid liéu d3 cho

IHD vs CRRT vs loc mau hap phu



Chwong 5.8: Liéu diéu tri thay thé than trong ton thuwong
than cap

5.8.3 Chung t6i khuyén cdo liéu thuc té trén BN 13 Kt/V & mic 3.9 moi
tuan khi st dung IHD hodc khi chi dinh RRT m& réng trong ton thuwong
than cap. (1A)

5.8.4: Chung t6i khuyén cdo liéu téc d6 dich thai la 20-25 ml/kg/h khi
chay mode CRRT trong ton thuvong than cap (1A). Bé dat duwoc diéu
nay trén thuc té can chi dinh mét téc dé dich thai cao hon. (Khédng mirc
khuyén cao)

Khuyén cao KDIGO. Kidney Int 2012
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Intensity of Continuous Renal-Replacement Therapy

in Critically 11l Patients

Tha REMAL Raplacement Tharapy Study Investigators®

ARSTRACT

BaCeGBdumD

Thie oprimal b pen sy of contine oes renaHreplacement therapy remalns wnclear. We
condecsed 3 meltoemirer, Endnmized mial m compare the efferr of this therapy, d=
Tivered ar rwo differens Jevels of mrensing on 90-day momaliny among oridcally 11
pacienns with aoape iddney injary.

wETHO DS

We randomly assigned mritcally 1 adels wich anare iidney injery m oonrin oes o=
makreplacement therapy in the form of possdilerion. oons mas ven o ences hemo-
diaffhmarion with an efflaen Pow of eicher 40 m] per kflogmm of body weighc per

howr (higher inmen goy) or 25 mi per kilogram perhoar (lower nensisy). The primary
ornmE measare was dearh wichin 90 days after mndomiaran.

L5 TE

Of the 1508 mmfled pariens, 747 were andomly assizmed m highe-mrensiny ther
apy., amd 761 o kower-nensiyy cheapy with congineoes venovenos s hemodi afikn-
ran. [ om primary oermomes wers avallable for 1854 parien s (7.} 721 indhe
higher-mrengry growp and 74 in che lower-insmnsisy growp. The swo smady §roups
hiad smilar basslime characerisics and mecsived the sady creaoment for an aeemge
af 6= and 59 days, respectvely [F={03%) Ar50 days 2fter Endomizarion, 377 deaths
had ocoerred in the higher-nensioy prowp and 333 deaths in che lower-imensiny
growp, for 2 morm@liny of 447% n each groep fodds racdo, 1.00; %% confidence -
terval CIL OLED o 173 P=dl99) AT 90 days. 6.E% of survivors in the high erineensiny
groep (I of 799, as companed wich 4.4% of sarvivors in the | ower-insen sity groep
[LE of 411}, were sil] receiving renatneplacement cherapy (odds @rio, 1.5 95% CL
086 w0 252; P=L14]. Hypophospharemiz was more commaon b the higherines-
sity group chan in the Jower-in ensity groap (55% vs. 58%, PO
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Intensity of Renal Support in Critically Tll Patients

with Acute Kidney Injury

The VA/MIH Acute Renal Failure Trial Metwark=

ABSTRACT

BACHGERDUND

The optimal ingensity of renal-replacement cherapy in exitically il patients with soane
kidney injury s controversial.

WETHODS

We randamby assigned critically ill pacients with acute kidney imjury and failure of
#t least one noneenal organ or Sepsls o cecetve intensive o less intensive renal-re-
placement therapy. The primary end point was death from any cause by day 60, In
borh study groups, hemedynamically stable patients underwent Inteemdrent hemo-
dialysis, and hemodynamically unstable patients underwent continuous venawe-
nous hemodiafilration or sustained loweefTiciency dialysis. Paiencs receiving the
Inensive creatment stsavegy underwent intermitent bemodiabyes ard soseained low-
efficiency dialysis six times per week and continuous venavenaus hemadiafiltration
31 35 ml per kilogram of body weight per hour; for patients receiving the Jess-incen-
sive treatment strategy, the correspending treatments were pravided thrice weskly and
& Homl per kilogram per hou,

RERULTE

Baseline characteristics of the 1124 patsents in the bt groups were similar. The rate
of death from any cause by day 60 was 53.6% with intensive therapy and 51,5% with
less-intensive themapy (pdds ratio, 1.09; 95% coafidence interval, 0L86 ta 140 P=0.47)
There was ma significant difference bermeen the tan groups i the duration of renal-
replacement therapy or the cate of recovery of kidney fonction ar nonnenal argan
Eailure. Hypotension during intermittent dialysis cccurred in maore patizmts randomly
assigned to receive intensive therapy, although the frequency of hemodialysis sessions
complicaved by hypotemssion was similar in the oo prodps

COMCLUSFGNE

[ntensive remal support in critically ill patients with acute kidnesy injury did noe de-
crease mortaliny, improve recovery of kidney fonction, ar reduce the rare of nonrenal
oogan failure 25 compared with less-imensiee therapy involving a defired dase of inter-
mirtent hemadislysis three dmes perwesk and consinuous renalreplacemens theeapy
at 20 ml per kilogram per hour, (ClinksalTrials. gew number, NCTDORE21%)
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Cumulative Probability of Death from Any Cause
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Intensive therapy

Less-intensive therapy

ﬂﬂ T T 1 T I 1 1 L]
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Days since Randomization

554 P-0.99

Higher intensity

35 ,,,-*"W' Lower intensity
— -.;I.r

Probability of Death (%)
$

Follow-up (days)

Figure 2. Kaplan—Meier Estimates of the Probability of Death.

Mortality at 28 days was similar in the higher-intensity and lower-intensity
treatment groups (38.5% and 36.9%, respectively), and mortality at 90 days
was the same (44.7%6) in both groups.




Liéu diéu trj thay thé than
Research

Delivered dose of renal replacement therapy and mortality in
critically ill patients with acute kidney injury

Sergio Vesconi'®, Dinna N Cruz?*, Roberto Fumagalli3, Detlef Kindgen-Milles4, Gianpaola Monti?,
Anibal Marinho®, Filippo Mariano®, Marco Formica?, Mariano Marchesi®, Robert René?,

Sergio Livigni'9, Claudio Ronco? for the DOse REsponse Multicentre International collaborative
Initiative (DO-RE-MI Study Group)

Key messages

* In this observational study, the delivered CRRT dose
was markedly lower than 35 ml/kg/hour (median = 27).

« Alternate day IRRT for critically ill patients was uncom-
mon in the participating centres.

« After adjustment for multiple variables, there was no
beneficial effect of more-intensive RRT dose on ICU
survival.

« Shorter ICU stay and duration of mechanical ventilation
were observed in the more-intensive RRT groups.




Liéu thwe su / Liéu theo y 1&énh

Cham séc diéu duwdng
Ngwng chay than 2 - 3 [an/ngay (1h)

Thay tui dich
(Dich loc/Dich thai/Dich thay thé) (1h)

Ngwng vi thu thuat chwong trinh
(Ph3u thuat — CT scan — Tri liéu méi...) (>1h)

Ngwng vi bién co
(Pong mang- Truc trac catheter...) (>1h)

24 mi/kg/h 33 ml/kg/h
23 ml/kg/h 31 ml/kg/h
21 mi/kg/h 29 mi/kg/h

<< 20 ml/kg/h <25 mI/kg/h>

Courtesy of Dr. O. Joannes-Boyau



Tiep can CRRT: Muc tiéu khi tien hanh CRRT cua ban la gi?

On dinh huyét déng IHD vs CRRT

Liéu thich hop Liéu chi dinh va liéu thuc sy

- M&c 6n dinh cha RRT theo thoi gian

- Han ché& nguy co chdy mau va réi loan chuyén héa Chién lvgc khang déng
Toi wu hda thanh loc cac phan tlr theo thoi gian CVVH vs CVVHD
Piéu hoa tinh trang mién dich? Diéu tri loc mau ngoai co thé trong nhiém khudn huyét
Cai thién chirc nang cac co quan khac? Cac trj liéu lién dén dén RRT
Tri liéu cd thé hoa Do lvdng mire hiéu qua dé téi danh gia liéu da cho
Nhirng BN khdng tén thwong than cap: Loc mau hiéu qui IHD vs CRRT vs loc mau hap phu

trong ngd doc
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Figure 2 Kaplan-Meier analysis of the filter lifespan.
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Stucker et al. Crit Care 2015

Survival distribution function
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Citrate

5.1.1 Citrate versus Heparin

Betjes 0 21
Fealy 0 10
Hetzel 4 62
Kutsogiannis 0 16
Monchi 0 8
Subtotal (95% CI) 117
Total events 4

Heparin
_StudvorSubgroup  Events Total Events Total Weight M-H, Random. 95% Ci

25

27 55%

10

47 31.3%

14 655%

12 4.5%
110 46.8%

Heterogeneity: Tau*= 0.26, Chi*= 356, df =3 (P=031), F= 16%

Testfor overall effect Z=243 (P=002)

5.1.2 Citrate versus Nadroparin

Qudemans-van Straaten 6 96
Subtotal (95% CI) 96
Total events 6

Heterogeneity: Not applicable
Test for overall effect Z=1.98 (P = 0.05)

Total (95% CI) 213
Total events 10

16

16

4

103 53.2%
103 53.2%

213 100.0%

Heterogeneity: Tau*=0.00, Chi*=3.80,df=4 (P=043), F= 0%

Test for overall effect. Z=3.27 (F=0.001)

Testfor subgroup differences: Chi*= 049, df=1(P=049), F=0%

Risk Ratio

Risk Ratio

0.06 [0.00, 0.98]

Not estimable
0.43(0.13,1.39
0.06 [0.00, 0.95)

0.48 [0.02, 10.54]
0.24 [0.08, 0.76]

0.40[0.16, 0.99]
0.40 [0.16, 0.99]

0.34 [0.17, 0.65]
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Figure 3. Forest plot of comparison: citrate versus heparin. Outcome: incidence of major bleeding. Abbreviation: Cl, confidence

interval.

Wu et al. Am J Kidney Dis 2012
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Citrate =

- [t bién chirng chay mau
- Tudi tho qua loc dai hon

- It bién c6 phai ngwng chay than = tdi wu héa murc liéu da chi dinh

Schilder et al. Critical Care 2014
Stucker et al. Critical Care 2015
Gattas et al. Crit Care Med 2015



Khang dong va khuyén cao cua KDIGO

Chapter 5.3: Anticoagulation

5.3.2.2: For anticoagulation in CRRT, we sug-
gest using regional citrate anticoagula-
tion rather than heparin in patients
who do not have contraindications for
citrate. (2B)

5.3.2.3: For anticoagulation during CRRT in
patients who have contraindications for
citrate, we suggest using either unfractio-

nated or low-molecular-weight heparin,
rather than other anticoagulants. (2C)

KDIGO guidelines. Kidney Int 2012



Co6 van dé gi voi citrate
khong?



Nguy co’ bien chirng chuyén héa

Trisodic
Citrate Ca2* Pht’fc hop
(Na,Citrate) Cit-Ca**
2 0
N t 25 oNer H\O'*c/—c c=0 ©, )
”\c/ -0 oNe' NeZL 0 0 —Ca
W oNa* H o

NajCitrate CaCitrate



D6 chénh ion manh

Mtrc chénh dién tich = (Na* + K* + Ca?* + Mg?* + UAY) — (CI- + UA))

- Kiém chuyén héa

- Toan chuyén hda
> - Tang Natri mau

- Ha Calci mau

- Tang Calci mau

- Ha Magne mau




VAN

Qua liéu citrate hay la tich liiy citrate

Schneider et al. Gritical Care (2017) 21281

DOl 10.1186/513054-017-1880-1 Cr"] ca | C are

VIEWPOINT Open Access

@ CrosshMark

Complications of regional citrate
anticoaqgulation: accumulation or overload?

Antoine G Schneideru", Didier Journois® and Thomas Rimmelé*”



Céach nao tot nhat dé tranh nhiing

bién chirng chuyén hoa nay?



= [.am sao toi co thé tién hanh voi

lwong citrate it nhat cho bénh nhén?



Khang déng citrate hién an toan vi cac bom hoat déng dong
thol véi nhau! '

Treatment time: 0:00 h:min

CVVHD Ci-Ca Balance: 0.00 | < Off

Cont. heparin adm.: Off
Pressure Pressure T™P Dialysate Blood flow
arterial venous
20 100 @ 20 Citrate/blood \ Ultrafiltration

0 mim

mmHg Citrate Flo
300 (eeg0 [ 176mm  4.0mmonn [

i Bl Calcium/filtrate Cont heparin adm.
- 200 | 400 SR o 1.7 mmonn L
: . 4 Heparin bolus Bom mau va
ofw| e BN | bomcins
ot O [¢ b 200 - BN / hoat déng déng
o thoi
. a 4 \
p00 00 (UE o
[ [ o=
F-200 (€ ’:‘ O M= o Venous bubble catcher level Bom dich thai
1 va bom Calci
S hoat dong déng

thoi

End of System

J Treatment Treatment

parameters treatment parameters
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PHAN SUAT LOC

Phan suat loc = Toc dd dich thai /( néu 100% la bu dich

sau mang)

Phan suat loc = (Trudc + Sau + mirc sut can nang) / (+ Bu

dich trwdc mang)

Phan suat loc téi wu =20 - 25%



Garzotto et al. Critical Care (2016) 20:196
DOI 10.1186/513054-016-13559

Critical Care

The Dose Response Multicentre W

Investigation on Fluid Assessment
(DoReMIFA) in critically ill patients

F. Garzotto™', M. Ostermann?, D. Martin-Langerwerf*, M. Sanchez-Sanchez”, J. Teng®, R. Robert”, A. Marinho®,
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C. Ronco'? and for the DoReMIFA study group



Cac phq’dng thirc CRRT, nghién ctru DoRéMiFa

HVHF Pulse HVHF
(0.6%)\ / (0.8%)

Courtesy of Marlies Ostermann



DRew

Cac loai khang dong trong CRRT (Nghién ciru DoRéMiFa) -/~

. CVVH | CVVHD | CVVHDF “

ong 33% 11% 54% 2%
Heparin 20% 34% 42% 4%
Citrate 0% 99% 0% 1%

Courtesy of Marlies Ostermann



Tiép can CRRT: Muc tiéu khi tién hanh CRRT cua ban 1a gi?

On dinh huyét déng
Liéu thich hop

- Mc 6n dinh cha RRT theo thoi gian
- Han ché& nguy co chay mau va rdi loan chuyén hda

IHD vs CRRT

Liéu chi dinh va liéu thuc sy

Chién luvoc khang dong

Toi wu hda thanh loc cac phan tlr theo thoi gian

CVVH vs CVVHD

Diéu hoa tinh trang mién dich?
Cai thién chirc nang cac co quan khac?
Tri liéu cd thé hoda

Nhitrng BN khdng tén thwong than cap: Loc mdu hiéu qua
trong ngd déc

Diéu tri loc mau ngoai co thé trong nhiém khuan huyét
Cac trj liéu lién dén dén RRT
Do lwdng mirc hiéu qud dé tai danh gid liéu d3 cho

IHD vs CRRT vs loc mau hap phu
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Giam hiéu suat mang loc theo th¢i gian
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Figure 1. Filter function (Equation 6) declined progressively over Figure 3. Correlation between clearance reduction and trans-
time. U, refers to urea measured in ultrafiltrate, and U_refers to urea membrane pressure is statistically significant with a Spearman’s
measured in the blood. rho of 0.44 (p < 0.001).

Zhang et al. ASAIO J 2013
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Tang ndng dd cac protein trong mau khi chay CVVH dan dén hinh thanh cac 1&p mang thi
phat do & dong protein (I&p khir cuc)

L'hémoconcentration forme une seconde “couche” en CVVH

Post dilution CVVH Pré dilution CVVH

ang (plasma et hématies)
Débit d'UF

Seconde couche
embrane




~ Tac nghén mau / Mau dong

= Nghet mang

- Tac 16 loc trén mang khi cac thanh
phan trong mau tich tu bén trong
cac 10 loc, dan dan tac toan bo cac 16
loc

. => Anh huédng dén tinh thim mang
loc

- Pdng mang khi cac cuc mau déng du

|&n gay tac ngh&n s@i mao mach
trong qua loc

. => Anh hwédng dén tuin hoan trong

hé thong




5.4.6:
3.5.1:
5.6.1:
5.6.2:
5.6.3:
5.7.1:

5.7.2:

5.7.3:

Phwong thirc diéu tri thay thé than

We suggest not using antibiotic locks for prevention of catheter-related infections of nontunneled dialysis
catheters in AKI requiring RRT. (2C)

We suggest to use dialyzers with a biocompatible membrane for IHD and CRRT in patients with AKI. (2C)
Use continuous and intermittent RRT as complementary therapies in AKI patients. (Not Graded)

We suggest using CRRT, rather than standard intermittent RRT, for hemodynamically unstable patients. (2B)
We suggest using CRRT, rather than intermittent RRT, for AKI patients with acute brain injury or other causes of
increased intracranial pressure or generalized brain edema. (2B)

We suggest using bicarbonate, rather than lactate, as a buffer in dialysate and replacement fluid for RRT in
patients with AKIL (2C)

We recommend using bicarbonate, rather than lactate, as a buffer in dialysate and replacement fluid for RRT
in patients with AKI and circulatory shock. (1B)

We snooest nsine hicarhonate. rather than lactate. as a huffer in dialveate and renlacement flind for RRT in

Khéng néi gi vé CVVHD so véi CVVH!

KDIGO guidelipes. Kidney Int suppl 2012




Tiép can CRRT: Muc tiéu khi tién hanh CRRT cua ban la gi?

On dinh huyét déng
Liéu thich hop

- Mtrc 6n dinh cta RRT theo thoi gian
- Han ché& nguy co chdy mau va réi loan chuyén héa

Toi wu hda thanh loc cac phan tlr theo thoi gian

IHD vs CRRT

Liéu chi dinh va liéu thyc su

Chién lwgc khang dong

CVVH vs CVVHD

biéu hoa tinh trang mién dich?

Diéu tri loc mau ngoai co thé trong nhiém khuan huyét

Cai thién chirc nang cac co quan khac?
Tri liéu cd thé hoda

Nhitng BN khdng tén thuong than cap: Loc mau hiéu qua
trong ngb doc

Cac trj liéu lién dén dén RRT
Do lwdng mirc hiéu qua dé tai danh gid liéu d3 cho

IHD vs CRRT vs loc mau hap phu



S6c¢ nhiém khuan: Tinh trang ting dap rng viém di theo sau b&:i tinh trang trc ché mién dich ning

T Net immunological response in sepsis
Proinflammatory P ]
response TNF, IL-6, IL-8 (t* vong s¢m)

Immune
activation

IL-4, IL-10, IL-1ra (t&r vong mudn)

- Khdng c6 dau hiéu 1dm sang cho tinh trang

Anti- 1
inflammatory trc ché mien dich
response — Viral reactivation —»- - Tang nguy co’ nhiém khuan BV
* - TL t&r vong 70-80%

Time (days)

Hotchkiss et al. Nat Med 2009



Tiép can CRRT: Muc tiéu khi tién hanh CRRT cuia ban 1a gi?

On dinh huyét déng
Liéu thich hop

- Mc 6n dinh cha RRT theo thoi gian
- Han ché& nguy co chay mau va rdi loan chuyén hda

Toi wu hda thanh loc cac phan tlr theo thoi gian

Diéu hoa tinh trang mién dich?

IHD vs CRRT

Liéu chi dinh va liéu thuc sy

Chién luvoc khang dong

CVVH vs CVVHD

Diéu tri loc mau ngoai co thé trong nhiém khuan huyét

Cai thién chirc nang cac co quan khac?

Cac trj liéu lién dén dén RRT

Tri liéu cd thé hoda

Nhitrng BN khdng tén thwong than cap: Loc mdu hiéu qua
trong ngd déc

Do lwdng mirc hiéu qud dé tai danh gid liéu d3 cho

IHD vs CRRT vs loc mau hap phu



Tl diéu tri thay thé than dén diéu tri ho tro da co’ quan
(MOST - Multiple Organ Support Therapy)
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Tiep can CRRT: Muc tiéu khi tiéen hanh CRRT cua ban la gi?

On dinh huyét déng
Liéu thich hop

- Mc 6n dinh cha RRT theo thoi gian
- Han ché& nguy co chay mau va rdi loan chuyén hda

Toi wu hda thanh loc cac phan tlr theo thoi gian
Diéu hoa tinh trang mién dich?

Cai thién chirc nang cac co quan khac?

IHD vs CRRT

Liéu chi dinh va liéu thuc sy

Chién luvoc khang dong

CVVH vs CVVHD
Diéu tri loc mau ngoai co thé trong nhiém khuan huyét

Cac trj liéu lién dén dén RRT

Tri liéu cd thé hoda

Do lwdng mirc hiéu qud dé tai danh gid liéu d3 cho

Nhitrng BN khdng tén thwong than cap: Loc mdu hiéu qua
trong ngd déc

IHD vs CRRT vs loc mau hap phu
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may not exist for all or even most patients. Lack of a “one-
size fits all’ answer to complex medical problems is not
uncommon. There is no “best’ dose of insulin to treat dia-
betes and no ‘best’ antibiotic. Treatments must be tailored
to the specific patient or specific disease condition. The
search for one dose, modality and time for initiation of
RRT that is ‘best’ for all patients will never be fruitful.

(Given these considerations, the 17th Acute Disease

o Tee Ty _wr R TWARTY Temwoom e Lo F i

Piéu tri phai dwoc tinh toan trén tirng bénh nhan hoac theo tirng
loai bénh ly riéng biét. Viéc tim moét mirc liéu, mot phuong thirc
hodc thoi gian bat dau cho diéu tri thay thé than “tdt nhat” cho
moi bénh nhan sé khong bao gio dat duwoc

Kellum JA, Ronco C. Blood purif 2016



ém lieu CRRT déng

Cach thirc tiep can CRRT: Khai ni

é Quality measures A

1) Measured solute clearance
2) Delivered/prescribed dose
3) Effective treatment time
4) Solute control indicator

1\5} Circuit and filter pressure trends%

Delivery Outcomes

Target solute control Achievement (or not) of
Target solute clearance desired solute levels
Target volume control Patient clinical status

QM re-assessment

Prescription
Blood flow
Effluent flow
Net UF

Modality
Membrane
Solution
Anticoagulation
Vascular access

~ Clinical re-assessment

Bagshaw et al. Blood purif 2016



Tiep can CRRT: Muc tiéu khi tien hanh CRRT cua ban la gi?

On dinh huyét dong IHD vs CRRT
Liéu thich hop Liéu chi dinh va liéu thuc sy

- Mc 6n dinh cha RRT theo thoi gian

- Han ché& nguy co chdy mau va réi loan chuyén héa Chién lvgc khang dong
Toi wu hda thanh loc cac phan tlr theo thoi gian CVVH vs CVVHD
Diéu hoa tinh trang mién dich? Diéu tri loc mau ngoai co thé trong nhiém khuan huyét
Cai thién chlrc nang cac co quan khac? Cac trj liéu lién dén dén RRT
Tri liéu cd thé héa Do lwdng mirc hiéu qud dé tai danh gid liéu d3 cho
Nhitrng BN khdng tén thwong than cap: Loc mdu hiéu qua IHD vs CRRT vs Loc mau hap phu

trong ngd déc




Chon Iwa phwong thirc tuy thudoc vao muc tieu

Té bao bénh ly
P— —— Loc héng céu / Loc bach
Phan tu trong luvgng Cac phan tw gan albumin AL
nhoé Thdm tdch mdu MARS/SPAD
Loc mdu hdp phu Phan tr Idn/ IG
Phan tlr trong lugng trung Loc plasma

binh Loc médu Loc mdu hép phu




Tam quan trong cua thé tich phan bo

Trong té |ao M@

Nwdc co thé

Mo ké

Nudc trong huyét twong

5 % tong lwgng nudc co
thé

RRT chi tac dong [én
nuoc co trong huyét
tuvong!



RRT trong ngd déc: Nhirng han ché

* RRT nhw thdm tach mau/ loc mdau hiéu qua kém, néu:

 Thé tich phan phdi l&n
* Phan tu ai lipid
 Phan tr gan két protein

* Phan tir c6 trong lwong rat I&n



Poi lwu vs Khuéch tan

* Han ché clia CVVH: Phan sudt loc (FF)
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Poi lwu vs Khuéch tan

e Han ché cia CVVH: Phéan suat loc (FF)

* FF = Toc do rut dich (UF flow rate)/ Luu lvgng mau (néu 100 % pha
loang sau mang)

* FF = (Trwdc mang + Sau mang + sut giam can nang) / (Luvu lvgng mau +
pha loang trudc mang)

* FF ly twong = 20-25 % thé tich mau (30-40 % thé tich huyét twong)

* DU vdi kich ban t6t nhat, ching ta chi cd thé 18y duoc 40% cac ddc chat
néu nd qua dwgc mang loc



Loc mau hap phu

800
700 /o=¢
600

500 /j

400 o
o0 /\/—0—‘

200

Holubek et al. Kidney Intern 2008

Cases/million calls

—e— Hemodialysis —— Hemoperfusion



Trong thwc hanh lam sang?

* Nhom EXTRIP
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CRRT & BN c6 hoac khéng c6 tén thwong than cap nam 2018

1- On dinh huyét dong  CRRT+++

- Diéu tri vai CRRT (nhu |a phuwong thire dau tién tai ICU) ¢ thé lién quan dén hoi phuc tét hon sau TTTC

2- Liéu RRT : Cin phén biét giira liéu d3 chi dinh va liéu thwc té BN dwoc nhin!

3- Nguy co’ chdy mdu va réi loan chuyén héa

- Citrate nén duoc chon lya dau tién dé khang dong trong CRRT trong da phan cac trudng hop

- CVVHD cho phép m& rdng chi dinh bang cach giam flow rate mau

4- Khuéch tan hay déi luu?

CVVH dan dén tac ngh&n do mang protein thi phat. Trong CVVH: Iwu y va st dung Phan suat loc dé tinh toan.

5- Tinh trang viém

- Thanh loc mau ngoai co thé nhu 1a mdt phwong thire diéu tri bd tro trong NKH? Mot vai ki thuat day hira hen
dang dwgc nghién clru

6- ROi loan chirc nang co quan

Cac tri liéu lién quan dén RRT dang dwoc nghién clru. Mdc chirng c hién tai cho cac diéu tri nay la & mirc thap

7- Diéu tri ca thé héa

Tién hanh do lwdng chat lwong cia ARRT trong thuc hanh IAm sang, danh gia thudng xuyén y Iénh cho BN nham cd

thé hda diéu tri

8- RRT trong chi dinh ngdé doc: IHD +++++




