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CRRT dose in YUHS
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CRRT dose
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CRRT dose

* Intensive hemodialysis reduces mortality

« Dalily or intermittent dialysis

 N=160

CHARACTERISTIC

Age — vr
Sex — no.

Male

Female
Intensive care setting — no.

Medical
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Cause of acute renal failure — no. (%)

Hypotension
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Blood urea nitrogen — mg/dl
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CRRT dose

* Increasing dialysis dose confers a better survival
« CVVHDF vs CVVH

« N=206
CVVH group CVVHDF group
(n=102) (n=104)

Mean prescribed ultrafiltration 25+5 24+6

dose (ml/kg/h)
Mean prescribed dialysis dose — 18+5

(ml/kg/h)
Bicarbonate replacement fluid (%) 58 52
Delivered dose during first 24h (%) 87+11 83+16
T after 24h CRRT 36.6+0.7 36.7+0.7
CRRT-free days at day 28 (days) 22 (9) 23 (7)
Mechanical ventilation-free 19 (10) 21 (9)

days at day 28 (days)
Cumulative NA dose (mg) 35(1-172) 11 (0-107)
Duration of ICU stay (days) 6 (2-10) 8 (4-16)

Survival (%)
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Kidney Int. 2006 Oct;70(7):1312-7.



CRRT dose

Effluent volume should reach at least 35 mL/h/kg

- CVVH
 N=425

|492 patients considered I

67 excluded

h 4
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CRRT dose

 Practice Patterns
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CRRT dose

« Higher intensity CVVHDF does not reduce mortality
RENAL Replacement Therapy Study Investigators, N=1508
«  CVVHDF, mixed medical and surgical AKI

Probability of Death (%)
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CRRT dose

« Ultra-high intensity CVVHDF does not reduce mortality
* 40 mL/kg/h vs. 80 mL/kg/h CVVHDF
« Septic shock patients
« N=212

90-day survival

100 -+- Conventional dose CVVHDF 40 ml/kg/hr

—— High dose CVVHDF 80 ml/kg/hr

P =0.573
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Am J Kidney Dis. 2016 Oct;68(4):599-608.



CRRT dose

« Relationship between CRRT dose and outcome
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Considerations on CRRT dose prescription

*  We recommend delivering an effluent volume of 20-25 ml/kg/h for
CRRT in AKI

« 35 ml/hr/kg is a reasonable target for prescription to make sure
no less than 25 mi/hr/kg is effectively delivered

KDIGO Clinical Practice Guideline for Acute Kidney Injury 2012
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CRRT down time

e Continuous is not continuous

 Filter clotting

« Catheter malfunction

« Qutside ICU procedure
* Imaging studies

e 84 pts, United states
«  Mean 7.9 hr/day down time, 67% of prescribed dose

« 35 ml/kg/hr CRRT prescription
* 8 hr/day down time — 23 mi/kg/hr

Kidney Int. 2001 Sep;60(3):1154-63.



CRRT down time

« Down time reduces actual delivered dose

CVVHDF, RCT, 200 pts
* Delivered dose is less than 80% of prescribed dose

e Standard Dosage High Dosage
ShareciSissc (20 mli/kg per h) (35 ml/kg per h) P

Patients (n) 100 100
Citrate anticoagulation (%) 90 92 0.620
Total effluent rate (ml/h; mean = SD) 1798 += 371 3237 =+ 659 <0.001
dialysate rate (ml/h; mean = SD) 1005 = 173 1831 + 497 <0.001
convective rate (ml/h; mean = SD)? 793 + 298 1406 + 252 <0.001
Actual delivered dosage (ml/kg per h) 29 <0.001
Filtration fraction (%; mean * SD) 155 26 + 6 <0.001
74 79 0.450

% patients achieving =80% prescribed dosage

Crit Care. 2009;13(2):R57.



CRRT down time

 Down timereduces CRRT dose

« 48 pts, prospective observation
* Mean 5.4 hr/day down time, 78% of prescribed dose

% delta urea

8 12 ) 16 20 24 (hours)
Down-time

Down-time

Intensive Care Med. 2003 Apr;29(4):575-8.



CRRT down time

e Continuous is not continuous

 Filter clotting

« Catheter malfunction

« Qutside ICU procedure
* Imaging studies

‘ “Specialized CRRT management team”
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Operating CRRT team

CRRT team structure

BT




Operating CRRT team

« CRRT team job description

CRRT A| 2t}
* ICU 31lLY|, 24A[ZF = F /e

» Day, evening 2, Night 1 & s

L-— O

SAX=



Operating CRRT team

CRRT team history

2008.08 MEH 17| A|ZH & 5% (/77| 7| or)

2010.04 HICU PrismaFlex 1 7t& (28 7|7| 10CH)
2010.06 M H & PrismaFlex 2C 7t5 (28 7]7| 12CH)
2010.12 CCU PrismaFlex 3CH 7t& (E-37]7| 15CH)
2015.03 PIHS A 3Ho = T 8F

2015.03 YH R PrismaFlex 2C 715 (28 7]7| 17CH)
2015.03 Polymyxin-b filter hemoperfusion Z7/5f A/2&¥
2016.08 ™ E 87| A&

2016.08 MARS #&1Ef ZISAf Wl Of+

2016.09 PICU PrismaFlex 1CH 7t& (25 7]7| 18LCH)



Operating CRRT team

« CRRT team management obstacles

«  Work overload

- Lack of communication
—  With nurse colleagues
—  With physician

« Loneliness

» - Overcoming obstacles
- Expertise

«  Communication
- Task simplification
- Sense of belonging




CRRT team expertise
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CRRT team expertise
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CRRT team expertise

Chen et al. Critical Care 2014, 18675
hittpe/fecferum.com/c ontent/1 B/6/675

C, crmcaL care

RESEARCH Open Access

Combination of extracorporeal membrane
oxygenation and continuous renal replacement
therapy in critically ill patients: a systematic review

Han Chen', Rong<Guo Yo', Ning-Ning Yin' and Jian-¥in Zhou'"

Abstract

Intreduction: Bxtracomporeal membrane axygenation (ECMO) is used in critically Il patients presenting acute
cardiac andfor pulmonary dysfunctions, who are at high risk of developing acute kidney Injury and fluid overload.
! Continuous renal replacement therapy [CRRT) & commonly used in intensive care units (ICU) to provide renal
replacement and fluid management. We conducted a review o assess the feasibility, efficacy and safety of the
combination of ECMO and CRRT and to [lustrate the indications and methodalogy of providing renal replacement
therpy during the ECMO pracedure
Method: We searched for all published reports of a rrdomized controlled tidl (RCT), quasiRCT, or other comparative
EDATED BY study design, conducted in patients undergaing ECMO plus CRRT. Two reviewers independently selected potentlal
JOMN A KELLUM studies and extracted data. We wsed the modified Jadad scale and the Newcastle-Ottawa for quality assessment
= of RCTs and non-RCTS, respectively. Statistical analyses were performed using RevMan 5.2

Results: We identified 19 studies meeting the eligibility criteria (seven cohart, six case control, one historically

e

RINALDO MELLOMO

CLAUDIO RONCO controlled trial and five studies of technical aspects). There are three major methods for performing CRRT during
ECMC: Independent CRRT access, Introduction of 2 hemofiltration filter into the ECMO circult (in-line hemofifter)

C 3 and introduction of 2 CRAT device into the ECMO circuit. We conductad a review with limited data synthesis ather
O q t, | n LJ O L‘ S than a formal metz-analysk bacause there could be greater heterogeneity in a systematic review of non-randomized

studies than that of randomized trials. For BOMO survivors receiving CRRT, overall fluld balance was less than that in
R C [ ] a I non-CRAT survivors. There was 2 higher mortality and a longer ECMO duration when CRRT was added, which may
reflect a relatively higher severity of lliness In patlents who recelved ECMO plus CRRT.
| Conclusions: The combination of ECMO and CRRT In a varlety of methods appears to be a safe and effective
R e p a C e '].‘ e n t technique that improves fluld balance and electrolyte disturbances. Prospective studies would be beneficial in
X detemining the potential of this technigue to improve the outcome In critically Il patients.
Therapy




CRRT team communication

 CRRT rounding

« CRRT Al = 2H|0f

Filter pressure
Catheter function
Electrolyte imbalance
& X112 conflict



CRRT team communication
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CRRT team communication

e Bed side nurse education

1/8 = etHAl =2 ofst w42l CRRT do| 8l O], CRRT ®E 2 &g 3 gt
1/8 CCU Al 7S AL At 2[5 A A, Check list

2/3 Q| Zrzrish w42l CRRT 49| 3 O|=, CRRT ®E 2F gig 3 &}
2/5 MICU, SICU Al ZES A} M 2|5 FA, Check list

3/9 Ef & dF 7tz Af(Baxter) =29 CRRT &g 29 &y 3l dut

4/1 FMC X 2l(FMC) =2 CRRT &g 29 &g 3l dut

5/ 23 HICU, CCU AT} ZES A Al 2]8 AA, Check list

5/26 MICU, SICU AlT} ZHS A} Al 2|8 3~ Check list

6/24 MICU, SICU Al 7HS A Al 2|82 3A, Check list

7/5 CCU Al 7S AF M 2|5 3A, Check list

8/31 MICU, SICU AlTF ZFS A AT 2|8 A~ Check list

9/7 NCU 7t At CRRT A9| 8l 0| =, FMC += S8l AtF

12/1 CCU Al ZES A} At 2[5 A A, Check list
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CRRT team task simplification
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CRRT team task simplification
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CRRT team task simplification

« CRRT anticoagulation
- nafamostat mesilate, half life 5-8 min (heparin 90 min)
« coagulopathy, recent surgery, spontaneous bleeding pts

NM Group (N=31) NA Group (N=24) P Value

Filter efficacy

Filter lifespan 31.7+£24.1 19.5+14.9 0.035
Number of filters used per day 1.4+1.2 28 4+22 0.061
Events of filter failure 53 (48.2%) 57 (51.8%)

Causes of filter failure
Filter clotting 20 (37.7%) 34 (59.6%) 0.024
Persistent transmembrane pressure >200 mm Hg 1 (1.9%) 3 (5.3%) 0.619
Malfunction of vascular access 4 (7.5%) 2 (3.5%) 0.426

NA = no anticoagulant, NM = nafamostat mesilate.

Medicine (Baltimore). 2015 Dec;94(52):e2392.



CRRT team task simplification

« CRRT anticoagulation
* No increase in bleeding risk

NM Group (N=31) NA Group (N=24) P Value

Clinical outcomes

Blood flow rate during CRRT (mL/min) 155.0+£15.7 157.0£15.9 0.588
Duration of CRRT/patient, h 50.8 +£39.3 41.5+37.8 (0.381
Urea reduction ratio at 6 hours (%) 16.4+17.7 18.7+16.9 0.691
Creatinine reduction ratio at 6 hours 18.7 £ 18.1 169+ 12.9 0.691
In-hospital mortality 17 (47.2%) 19 (52.8%) 0.054
Recovery of renal function 9 (29.0%) 3 (12.5%) 0.194
Safety
RBC transfusion 13 (41.9%) 8 (33.3%) 0.584
GI bleeding 2 (6.5%) 0 (0%) 0.499

Medicine (Baltimore). 2015 Dec;94(52):e2392.



CRRT team sense of belonging

 CRRT team
A

He
2
B}l
Iz
0&

20159
SN Mg N2
WORKSHOP

* YOI 20t (picy)

+ DL 2L (MIcL)
» A0 120 (MIcy)
s BW MDA} (HICY)
o HOIS] IR AL(SICU)

. SIZXQ3 BN (PICY)

« NILFEE M2 (MICY)




CRRT team effect

« CRRT team improves patient outcome

Before SCT (n=295)

Exclusion (n=72) ;

-Diagnosis of terminal
malignancy (n=22)

-Lessthan 18 years of age (n=21)
-Chronic dialysis patients (n=29)

A

Analyzed
(n=223)

After SCT (n=387)

Exclusion (n=76) ;

-Less than 18 years of age (n=22)
> -Chronic dialysis patients (n=29)
-Diagnosis of terminal
malignancy (n=25)

L J
Analyzed
(n=311)

1:1 PS

matching cohort |

L

Matched (n=167)

L 4

Matched (n=167)

Crit Care. 2014 Aug 13;18(4):454.



CRRT team effect

Matched cohort P-value

Before SCT After SCT

(n=167) (n=167)
Total CRRT time, days 5 (1 to 48) 4 (1to 32) 0.197
Down-time per day, hrs 438 (3.7 to 94) 33(281t05.7) <0.001
Lost time per filter-exchange, minutes 42 (31 to 55) 23 (20 to 30) <0.001
Ultrafiltration rate, mL/kg/hr 245(2251t0281) 282 (263t0 305  0.039
Number of TF during CRRT 8 (1 t0 22) 6 (1 to 14) 0.021
TF rate, n (%) 118 (70.7%) 106 (63.5%) 0.043
Filter life span, hrs 25.7 (59 10 438) 31.1 (6.1 to 39.7) 0.084

| rate

.
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CRRT team improves patient outcome
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28-day mortality days

Crit Care. 2014 Aug 13;18(4):454.



Take home message

« 35 ml/hr/kg is a reasonable target for prescription to make sure no
less than 25 ml/hr/kg is effectively delivered

« CRRT down time reduces delivered CRRT dose

- Efficlient CRRT team approaches could improve patient outcome
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