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Patients treated with ECMO were
screened from January 2005 to May
2016 (n = 1499)

Excluded patients aged under 18
(n = 229)

1270 adult patients treated with ECMO

Excluded

« ECMO support less than 24
hours (n = 244)

* Death within 3 days from
ECMO initiation (n = 118)

« Switching ECMO modality

— during ICU admission (n = 34)

« Already had ESRD (n = 32)

« Initiated ECMO in other
hospitals (n = 4)

» With no record of weight
(n=115)

723 patients were enrolled

406 patients with 317 patients with non-
cardiovascular origin cardiova - Uigr@ies i
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RitiBdESE (CBF) = 2itAE - RitdE
T AE = ECMOBFIB3REREAF/IRE (k)
ZitHE = ECMOBEIB3XRHERF/IRE (k)
RitlRE = ECMOBEI3RERERSF/IFE(kg).
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Table 1 Baseline characteristics of patients with cardiovascular disease

Varables CFB quarliies
Cuartile 1 Cuartilo 2 Cuartile 3

Nurber of gatients 101 102 102
Age (v 5504170 565+ 180 5854123
e (miale, ) FERvEES F3E) 71 16
D [n, %) 38 (376 36353 301294
Hyperension (m, %) 45 (4 47 {402} A5 1343)
Malignancy (n, % 659 13{(127) QB8
Charlsan comoebidity indox 21+21 2220 I8+ L7
Weight (kg) 6764112 660%+129 635+121
Beddy mass index (kag/m’) 247133 737138 734136
Boay surface area {m?) 17i=02 17=02 1.7+02
CHB (mi/kag)® A8 {- 252-95} 382 D76-514) 1027 (774-1373)
Dty fuid Balance (midkgad® 23 (501085 13,1 66-2/.1 348 (238-6/0)
Curmilative input fmia"-kg}‘“' 165.2 (124.7-216.7) 1916 (1683-241.8 24856 (2134-280.2}
Curiglanive total outout Inll.(l«,';]"Il 1820 (1382 229.7) 1497 (1124 2014) 1385 (1136 1820
Cumilative wrine output (mikae" 1360 (685-"32.5) 1005 £37.1-1£359) 593 [21.7-119.8
ICU LOS bofore ECMO {days) 1 1) T amn
Dally fluid balance nefore LOMO (mi/kg/di® 1& (= 224-199} 116 (= 157=244) 1.8 (= 06=375)
ECMOD cause (n, 34)

Heart transolart 550 s 220

Ciher cardiolomy 228 23.{22.5) 204196)

Nonoperatve CVD 74 (723 J0ie8e) G a4
FOMICT YA mioce (o, 565 100 {9500 98 (96.7) 99 [97.1)
ECMO settirgs

Bleod fow rate (1 fmis) JA 108 3008 30110

Blood tow rate (L/min/m) 162045 18=04 18206

s %) 294 1138 B7O 157 8531158

ECMC O (mlim Ay 224 =BRS Jed=1016 3118+ 7346
[CME) duration (days)® 4 {2-6) 32N 42-T
Mechanical versilation (n, S 100 (58.5) 97 {933)
Cays of verti stor before ZOMO [days)® 10-1} 1(0=1) 1 g-1)
WEC [ 10%/l) 128460 138465 Ma+85
| temoalokin (g/dl 1.1+24 114+24
Sa0; 982 (933-99.3) G/ (95 4-98.5)
AN {mgydl 73 16k 2L L N52 265110
Craatinine {ma/dl) 508 1508 15+05
oGl R iml/mind1,73 m*) H0.7 285 582 268 5561329
Albumin fgsdi) 2005 2906 2/ x0./
Bilirubsiny fmasdil 1817 24 +£26 12612
CAP (rrg/dl)® 327 (128 826 6 (a4 628) 17941 615
APACIIC |l score 231 =97 239=83 2374104

4G (5841
30 (257)
45 (4461

765
[RE 3
514108
734133

1620

2239 (1946-273 T
TUE4 (634 1506)
371.3{293.3-4823)
1368141 2263)
270 {10E-566)
am N

=07 =62-74)

{00
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80 (792)

167 010068

31410
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8130171
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Cizde
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2361173
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26£08
12412 . .
s7o

24797

A+02

B4T (01-161T)
262 (6./-68.6)
2143 (1576-267.2)
1531 {1156 2014
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T
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1629
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30 (74.9)
398 {S8.0)
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11013
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Table 2 Baseline characteristics of patients with non-cardiovascular disease

Varialies CFE quarti es Tenal 2 far
Cuartile 1 Quartile 2 Quartie 3 Ouarile 4 trend

hurber of patlents 79 79 &0 79 17
Age fyr} 531=162 56, £ 149 S72=150 563168 b e R (.82
memniale, %) 55 (656 52 (6500 47 {595) 1007 {653) A7
WG, B8 19241 150188 16 203 G711 A0
Iypertensan {n, %} 21 (26,60 13 {185} 14 (175 21 {266) &9 (21.8) 0562
Wialignancy (n, %) 25(31.6) 22278 22(272.5) 24 [304) 23{293) Casn
Charlson comonoidity Index 21227 1920 16£1.f 16+ 20 18=20 (W]
Weight (ka) 638=158 6314128 4.1 =161 G104+ 122 G304+ 43 G300
Body mass indes («g/m’ 225=44 234145 2365 217 =389 232x45 G500
By surlsce drsa (i) 17407 17402 1602 16407 17=62 0151
CPB (mihagy® -39 (- 168-68) 345 (256177 775 (60.2-87.5) 194.7 (147 8-265.5) 535 (16.9-1067) <0001
Diaily fluid balance {mifkg/di® 43 [-27-129 128 7.1-197 211 001.2-359; 5410 {295-101 8 159 (7.1-354) <000
Cumullative input (mikgs*? 1955 (165.3-264 7} 2064 (1662-2036) 2462 (1924-2223) 3386 (277 5-4225) 2318 180&-2922) <0om
Cumuiztive total autaut {misa) *° 2066 {16349-2/49} 1662 (132.2-221./) 143/ {126.-2170) 1247 (9206-2129) 1832 (1304-2338) < B0
Cumulative urine output (ml/kg) 1 1072 {81 1809 983 (132- 1635} TEI56 1278) 427 (1731008} B39 (140 1598} (Y
U LOS before £EOMO (cays)* 25 [0-6) 2{1-4) 1 (05} 1{0:5) 2i0-5) 636
Daily Muied balenee bofore FOME (g™ 6A - 48-187) 176 {76-350; 127 i10-45.1) 20 A0S 1272 (39-325] <00
FOMO cause n, %)

Lung transolan: 1721.5) 14 117.9; 12115.2) 563 48 (15.2) ceel

ARDS 17 121.5) 19 {24.4) 14 (174 25.131.6) 75 (238

Other pulmonany 13 {165} 21 (265} 1/ 0215 201342 /8 (2481

Others 32 {40.5) 25 (37.6) 22 (278 116 {36.6)
ECMO vA mods (n, %) 18(227) 21 [266) 73(2340) o3n
HOMO sottings

Rlood flow rate (| /min} 31108 WL GT7 31008 31108 1168 661

Blood flow rate (| /mindm?) 18403 18 +04 12+05 18+05 18=05 0565

FeO; {0 G =137 920+ 13.7 07=136 850+ 188 807+ 48 0008

ECHMO DO fidmindm®s 2 3x6/8 AWloH+048 2812854 3060= 1142 80848 (]
ECWO duration (cays)* g4 18 4314 8312 a3y 53 13) (bR REY]
Mechanical vartilation {n, 35 7T G7.5) TT975) 78 (97.5) 78 [987) NG {978 0785
Days al ventilator befoee FONE {days)* 3014 7 (-3 (-3 301=5 313 0377
W3 10l 1666 128472 121.789 140187 126 175 08
Hemoalosin gdl 108=20 M1+£25 1WNa=19 103+25 107+322 0042
S, () G4 iBB.2 -GRE) 044 {501 T8.0) G332 (0T OBS) 953 {893 9200 M4 (BRO-98.7) 0707
BN {migfell 3L2= 205 631 169 i3 =B P91 75 P T 6841
Cragtinine (madd) 14410 12408 13109 11109 13108 0305
2GFR (ml/min/1.73 m#) G43+610 777 =548 O0E+514 881+577 0622
Albumin igidl) i8=06 280,/ 2540/
Effirutin (ra/di) 24=he i0x38 1820 -
CAP {ma/di; * 747 (322 41.0) 850 (17.9-198.1) 992 (22 E e
APACHE Il score 0n+73 19577 241187 20780 <Q0oM

=3 RIERRRNTFENS LSS BNEEER

Table 3 Outcome of patients according to cumulative fluid balance quartiles

Variables CFB guartiles Total P for
Quartile 1 Quartile 2 Quartile 3 Quartile 4 trend
Cardiovascular disease
Incident AKI (n, %) 60 (59.3) 76 (744) 86 (84.3) 84 (83.1) 306 (754) < 0.001
CRRT treatment (n, %)* 26 (257) 24 (235) 48 (47.1) 29 (287) 127 (31.3) 0114
Days of CRRT before ECMO (days)’ 0 (0-1) 0 (0-1) 1(0-1) 0 (0-2) 1(0-1) 0.082
ICU LOS (days)™ 10 (5-16) 10 (6-18) 7(3-14) 74-14) 8 (4-15) 0014
90-day mortality (n, %) 35 (34.7) 43 (422) 71 (69.6) 58 (574) 207 (51.0) < 0.001
Non-cardiovascular disease
Incident AKI (n, %) 47 (68.1) 34 (53.1) 54 (76.1) 49 (83.) 184 (70.0) 0.0M
CRRT treatment (n, %)* 17 (21.5) 16 (20.3) 32 (40.0) 27 (342) 92 (290) 0011
Days of CRRT before ECMO (days)” 1(0=2) 1(1=2) 2(1=2) 1(1=2) 3(1-3) 0483
ICU LOS (days)™ 18 (10-33) 17 (11-28) 13 (8-31) 17 (6-40) 16 (9-32) 0239
90-day mortality (n, %) 49 (62.0) 43 (544) 63 (788 54 (664) 209 (65.9) 0069

Abbreviations: AKI Acute kidney injury, CFB Cumulative fluid balance, CRRT Continuous renal replacement therapy, ECMO Extracorporeal membrane oxygenation,
ICU Intensive care unit, LOS Length of stay

*Continuous renal replacement therapy imitation during the first 3 days of ECMO commencement

"Data are expressed as median and IQR and compared by Jonckheere-Terpstra test

FLOS was presented in patients who survived at 30th day from ECMO initiation
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Table 4 Cox regression analyses for 90-day mortality

>, ARIMECVDAFIECVDAF, CFBERSHNESE

CFB Cardiovascular disease Non-cardiovascular disease
quartiies Unadjusted Adjusted* Unadjusted Adjusted®

HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value HR (95% Cl) P value
Quartile 1 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Quartile 2 1.17 (0.75-1.83) 0456 1.27 (077-2.10) 0342 0.84 (056-1.27) 0407 0.79 (0.48-1.30) 0.345
Quartile 3 282 (1.88-4.23) < 0,001 258 (162-4.11) <0001 161 (1.11-234) 0.012 1.66 (1.06-2.59) 0.026
Quartile 4 224 (147-341) < 0,001 211 (126-3.54) 0.004 1.37 (0.93-2.02) 0.108 169 (1.05-2.72) 0.030

CFB Cumulative fluid balance

*Adjusted for age, sex, Charlson comorbidity index, Acute Physiology and Chronic Health Evaluation Il score, and propensity score
Propensity score was obtained by logistic regression analysis with covarables body mass index, extracorporeal membrane oxygenation (ECMO) pump time, ECMO
blood flow rate, albumin, total carbon dioxide, acute kidney injury stage

The 27 (3.7%) patients who were lost to follow-up were treated as censored
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Fig. 2 Kaplan-Meier (KM) plots for 90-day morality in each cumulative fluid balance guartile. a KM plots representing patients with cardiovascular
disease b KM plots representing patients with respiratory disease. ¢ KM plots representing patients with other disease. *Median and IOR of cumulative
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Table 5 Cox regression analyses for 90-day mortality with cumulative fluid balance, cumulative input, and output

Models Variables Cardiovascular disease Non-cardiovascular disease
HE (959 CI) P yalue HR (95% CI) Pyalue
Model 1 CFB* 176 (1.37-227) < 0001 146 (1.17-1.83) < 0001
Model 2 CFB* 167 (1.19-2.34) 0.003 1.55 (1.16-2.09) 0003
Modet 3 Cumulative input*”’ 3.35 (1.64-683) 0.001 553 (260-11.75) <0001
Cumiulative total output®’ 0.56 (047-076) < 0.001 0.25 (0.14-0.45) < 0.001
Model 4 Cumulative input*’ 266 (1.30-544) 0.007 1.52 (1.08-3.42) 0027
Cumulative urine output®’ 0.78 (067-051) 0.001 0.84 (0.75-093) 0.007

CFB Cumulative fluid balance

Model 1: Additionally adjusted for age, sex, Charson comorbidity index, Acute Physiology and Chronic Health Evaluation Il score, and propensity score
Model 2: Model 1+ daily fluid balance before ECMO**

Model 3: Model 2 + cumulative input + cumulative total output without CFB

Model 4: Model 2 + cumulative input + cumulative urine output without CFB

*Data were log-transformed

"During 3 days from extracorporeal membrane oxygenation (ECMO) commencement

"Daily fluid balance during intensive care unit admission before ECMQ commencement

Propensity score was obtained by logistic regression analysis with covarables body mass index, ECMO pump time, ECMO blood flow rate, albumin, total carbon
dioxide, acute kidney injury stage

The 27 (3.7%) patients who were lost to follow-up were treated as censored

189.6 mi/kg

Relatve hazard ratio
Retatve hazand rato

Relathve hazand ratio

82.3 ml/kg

o] 260 e 200 ] 0% 200
Cumuiative fuid baisnce |mlig) Cumulstive fluid baiance {mikg) Cumulative fusd balance (mikg)
Fig. 3 Cubic spline curves for the association between cumulative fluid balance and 90-day mortality. a Cubic spline curve representing patients
with cardiovascular disease. b Cubic spline curve representing patients with respiratory disease. ¢ Cubic spline curve representing patients with
other disease Dashed fine = median cumulative fluid balance, dark gray area = IQR, blue line = pemissive threshold of cumulative fluid balance

LS s

3 BRRIEFE 90 RIETRZAXRAIFFRMEZ., aftROMERBECMO B E RIS AR
. PRRWRRFHRBECMOBERI A FFIL. c(RREMKRBECMOBERIIAERML, B =
P RIRAES, RRERXE = IQR, itk = RRRAFENEISITRE

UHEHEH&SITESR, ECVDARCFBAS82.3 mi/kght, FET-ERIEFIEEEZILN.,
EFREGEREED, HCFBiBIZ189.6 mi/kg, BERFET-RISIZINEE,

FXIECMO BERHGT+, RERFEDEERATERRY. AT, TSRIRIKER
FRNBEETEARTIE., EAART, KIMCFBEF MW ECMOBEFTXILAIE
ZRR, AOMERNAECMOREESRRBECFB XF 82.3 mL/kg Y, FELXES
FBEENMN, NFRAFRRFHFEEANAECMO 9EE, = CFB 5F 189.6 mL/kg B, 3E
TXBSBR 2180,
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BEHEE ECMO HEj¢IHE, ECMOBEZERALEMEFIKERN , FAIESHEMEMETFIKN
BAERAER, SBNERASHELD. h, ECMO BEZAINEFRTEERERS
SHMBFEARST, WRR. OB SKRSEFGEITERNEANE SRENE. M
MERTEFABEESHECMOREMLIER, Eit, EERRINMALISERHSRIER
MimEECMO BEWHAEENXE, AL, EXHARF, 85.9% WEERSEF CFB [H
. A, SRS CFB AT EERERIRZES ECMO jairH) ICU B,

£ ECMO B0t ER, i$ER/Y CFBSILTXFutENNMIIEX., E£—IN 172 fliES VA-
ECMO B VV-ECMO ;&7 BEHHRT, ECMO A7 5 3 RIRIAEFE R
JIMZFUNEZE, A, EEZEECMO 1 CRRT BE&ATHIJLEIEE R, ECMO EaRthy
BIABRAEESHTEREERX. AHRF, CFB 5 90 RATXEEEMIBX. A
m, B8R, CVD BFRA CFB KFoBIET 82.3 mL/kg #1 189.6 mL/kg B,
FETMEFAREZIGM, XFKB, ECMO BETReaeBi T XL HRERNMNE. B2
MTF CFB thisrIBEENRD, EFKESEEA, ZBEENDHEH—THRILE.

A5 CFB IBINAJRERARERENER, FATFELSNEZRIOEER TR
BEURFEEEAENREESD. RMEAXF, BERERFRTEEREERR, CFBR
SNEERTCRMESEN, KRTEREMARFEZEAHRARFERENIRZELE
A, RS RIERRE SRR INE .

RRFERME: BERH, TiZRBAMRIRA), MRMNDFESE(PAH, OiEKX/, CO)

SHIR; BFEHROECMOBRSE, ShATARETNPEELES, B
EESEERE; ECMOERIEIERRE, HaRm SR,

HASIEN, %BHEEE ECMO BERAEBRARMEEER.

_ (_;’;eJ_
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FitRiERE: 6534......

F. Les augures printanigoes (Danse des adolescentes)

Igor Fyodorovich Stravinsky - Essential Igor Stravinsky

AT ANNALS OF TRANSLATIONAL MEDICINE

AN OPEN ACCESS JOURNAL COVERING ALL SUBSPECIALTIES OF TRANSLATIONAL MEDICINE

treated with extracorporeal membrane oxygenation combined

Gl Aes e =E L
SN VIR ERIRSEE

Retrospective study on the effects of the prognosis of patients
Indexed by

with continuous renal replacement therapy

ZIR*kE (BEEEAZ (F=FEEXZF) AmER WO
Nig JERERER ($IMEFRT

PN
‘8

(AKIl) . 1RIEHAR, FEAKIBNECMOBENAELESERIATY (CRRT) &, 98K
HE17EN17%, ECMOHAERN FBCRRTEECMOBHEMMIFTNEE, HFEMAECMOK
CRRTHYFEMEEAEEH. REWRETILESUIE, HAZIBXIER.

AT, RBECMOEERIERE, REKIEKDIGONRESHEIATIAKIME (tbin, M3
NEHREBRIESENE, & DREE/NF6/NT) |, BRZEBEBRRRRIFEE
ETE, RAREEE, AERIAMACRRT, MFECMOEEBHIN ACRRTHRA
2., AXEEXWEREFHECMOEE N ACRRTIEHTREIBIE DT,

5 i
AO#TZEER

B 2007FE1BE20178F128, H3241FBEFHITECMOBECRRTIAYY. BittE2241,
106, Fi816-69%, RIBHRAIPRZE, SAEEAR1346, FeT-B194 (K1)
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Table 1 Diagnosis of primary diseases in patients with ECMO +

CRRT

Number of patient cases

Primary disease (n=32)

Valve implantation
CABG
Pericarditis

Congenital heart disease

-~ MM N W

Viral myocarditis/stress heart
disease

AMI 6

Sepsis [ AENER SR

M\ SHERIRE

M

M FCRRTRIECMOEE. MACRRTHIREA (1) MiBENEREMMEREINT.5-1.91F,
BREEANZE >0.3 mg/dL (226.5 pmol/L); FHEFRE <0.5mlL/kg/h 6-12/0\BF (HRIE
20125 M AKIRIKDIGORAE) (2) ERFHERKMEBRFTHECMOEE, mESHINEE
BRI, SEREEE. EttERMmAzREL, mERFFEEILELIRIE.
HEBRITIE

(1) KRIEZCRRTIATE; (2) BEERERHAEL (OPO) WHECMOEE; (3) CRRTHE
24/NBTRIFETE (E)

92 patients with ECMO

from January 2007 to
December 2017
60 patients excluded:
- 39 No CRRT
» -14 OPO
- 3 Deaths within 24hr
- 4 VW ECMO
Y
32 patients with VA ECMO +
CRRT
13 alive discharge 19 dead discharge |-, & BH ik

https://mp.weixin.qq.com/s?__biz=MzA3MjA50ODUxMw==8&mid=2649807762&idx=1&sn=ebc239b03b67074a13f060b50ac5eff4&chksm=87270c2... 2/6
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CRRTS5ECMOEIBAYIER:
XBMaquetEBRE/LDERE, Prismaflex E##H(Gambro, Lund, Sweden)i#{7CRRT,
ECMOSCRRTHERE G ZNE?2, CRRTEEHFNCVVHERXFICVVHDIEL, EFES
Port formula, TRIEEEBNISFEMHEL EZRFIMKEN150-250mL/h, ERERN
1.5-2.5L/h, RIEEEMRNNDFZHAERBISE,

B2 ECMOSCRRTHIIERE %

\ \ Drainge

\ \\ cannula
W\

Return
cannula

MBSE
FERESHTHRERBERITSHERE: 43, Fik. BMI. ECMO#F4eRTE. CRRT
FELATE). HlmOESATE. ICURSEA{ERRSE. ECMOSE1. 3R 7RAVRIAR .
CRRTFGRIFIBIPRECMORTRYEM ISR (BEF. pH. SOFATFL. BAMEITER. PELAER
SEN)

FEARIETANIRREIR T &2
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Table 2 Comparison of clinical data between survival and death groups (v+s)

Factors Survival group (n=13) Death group (n=19) Pvalue
Number of male (male, %) 8 (61.54) 14 (73.68) 0.483
Age 48.00+14.11 54.84+6.46 0.073
BMI 21.34+1.21 22.16+1.97 0.189
ECMO duration (h) 145.23+20.33 171.74x4517 0.057
CRRT duration (h) 114.69+27.03 148.37+48.96 0.032
ECMO to CRRT interval (h) 5.38+4.31 10.37+8.39 0.036
Mechanical ventilation duration (days) 8.62+1.76 11.05+2.80 0.009
ICU length of stay (days) 10.54+1.61 15.84+2.93 0.000
Hospital length of stay (days) 22.77+3.54 16.74+3.38 0.000

Values are presented as median (range) or mean + standard deviation (SD). BMI, body mass index.

# I BE T ENIRREMIEIRIZRS

Table 3 Comparison of clinical biochemical indexes affecting patients’ survival

Fluid balance and biochemical indexes Survival group (n=13) Death group (n=19) P value
Fluid balance at ECMO day 1 1,307 (1,077-1,600) 1,296 (990-1,568) 0.878
Fluid balance at ECMO day 3 210 (-125 to 625) 1,090 (750-1,590) 0.000
Fluid balance at ECMO day 7 342 (360-1,175) 193 (-100 to 400) 0.773
Serum creatinine at CRRT initiation 137.31+51.75 169.89+50.23 0.085
pH at CRRT initiation 7.24+0.12 7.16+0.13 0.103
SOFA score at CRRT initiation 12.31+1.93 15.31+2.36 0.001
WBC at CRRT initiation (x10%L) 12.32+2.05 12.49+2.20 0.823
Hb at CRRT initiation (g/L) 102.23+11.63 97.00+8.78 0.157
Bilirubin at CRRT initiation {mmol/L) 52.77+21.43 56.42+30.79 0.714
Lactate at CRRT initiation (mmol/L) 4.66+2.54 7.07+1.66 0.003
Serum creatinine at ECMO weaning 190.87+73.08 206.58+80.73 0.578
pH at ECMO weaning 7.44+0.07 7.42+0.06 0.365
SOFA score at ECMO weaning 8.62+0.77 18.68+1.38 0.000
WBC at ECMO weaning (x107/L) 11.89+2.67 12.99+2.24 0.213
Hb at ECMO weaning (g/L) 103.23+9.67 99.37+8.66 0.247
Bilirubin at ECMO weaning (mmol/L) 48.77+23.54 67.21£41.5 " -

Lactate at ECMO weaning (mmol/L) 1.62+0.54 2.95:1.31

Ztlogistic@3aHr
CRRTFHARTHIZLER(E R ECMOSE 3R A B R EE TR B EZE.

FEURERREEEECMOB R sER TR OB EEREMIERES KERN. F
ZMEEFNMRMNFE, BESFXEBEAVNNTEZELR. XENTSHZRERIE
(MOF) . AREBFEIL30%RIECMOBEFEAKIL. Ft, IRRECMORHIEHFEX
BMNACRRT, SchmidtFHFtRECMO + CRRTIZERAECMOERIFTATRES, A
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When a Man Loves a Woman
Michael Bolton - Time, Love & Tenderness

Timing for initiation of sequential continuous renal
replacement therapy in patients on ex*'ac/f')r,po?real
membrane oxygenation - @ NokevREseRCH
BRR IERESER doMERR

ECMOfEA—Mi A MBI FERBTRERSE, MFEEENIAT (CRRT) IATF
ECMOHjiEkGATRIIE, S[IEBRGIBRBERE. ARFITECMOEBEH40%-60%(F
FACRRT. %A, BEIEZBEBICRRTRENNOHAR. HBEE/REMAFZARIn#IF
BT T —IREFMEHLE, #BRCRRTEECMOHE B ASRER.

ZRFRAZ RO EFREAFIAS, BHEM20055F18E2016558, BEFTERAHEE
SRFIFTER, HBE838(IBERZ TECMOATT, HEBRUUTER:

1. iI®BCRRTATr (n=383) ;

2. ECMOR#S:CRRT (n=148) ;

3. ECMOFICRRTEASAT (n=11) ;

RENIR2966IFBE (FIET)
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838 patients who received ECMO were enrolled

542 patients were excluded (n)

- Did not receive CRRT (383)

- Already received CRRT before ECMO (148)

- Received ECMO and CRRT at the same time (11)

Y
296 patients were analyzed

v v
212 in early CRRT group 84 in late CRRT group
l Propensity score matching
47 in early CRRT group 47 in late CRRT group | VSR B B

KIECRRTFEHORT BT E, WMEREECMOFFIE72/NTRERCRRTIBEETRER
HICRRT4AH, #Bd72/\BHEAEIANGERCRRTH, REEZ(EEGIE: FRS, W5, (K=
1838, ECMORE, ECMORIICUEBER2L, CRRTIZRE, CRRTHH, WRIKFE, B4
fg, MO4ER, CRMNEH, BEH, SEEEE, SELIR, RES, B, S/hekiEd
E, WEF, #HEF, |SBEFNECO2fpH.

206BIBEF, 212601 E T NERHICRRTATY, HR84(IHFEIRCRRTAH, FIYFH
58.8£16.6%, 19440581, BPHICRRTAFIGAIE}H0.8+0.8K, ERCRRTHFIART
B7317.4+30.4K. 210fEEFEAVA-ECMO, 86{IEEEFEREVV-ECMO, TEERIRME
MIFDRIEfE, BHEZE4THIEE, Fi9F#860.5£15.9%, RHIAERCRRTHE )
1.1£0.9K, HERAMEF14.6:18.6K. MEBEILT X, (FixhtiE, REFFIE /)
BidE=EER B E.

o
{o:]
it
o
o
[o+]
A—"J f':

‘-, Late CRRT % LateCRRT

&
y

0.4 1 L

Early CRRT

Cummulative survival
o
B
Cummulative survival

Early CRRT 0.2 A

o
o

Log rank test P < 0.001 Log rank test P = 0.199
0.0 T . ) 0.0 . T )
0 10 20 30 0 10 20 30
i}
Number at risk Tiese th Number at risk 7 Tlme (ﬁ' = TR
Early CRRT 212 85 54 45 Early CRRT 47 3 28 HEEEE
Late CRRT 84 67 52 39 Late CRRT 47 23 20 18

Kaplan-MeierEFoiT R, BEARKE2REE (BIRCRRTATERKIR) , EBAFRMEMELEREER
tbig (MARCELREER)
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RARERECMOBERECRRTIGIT HAMFIEIRCRRTATT. BXCRRTEBEREEE
BR—EFEFY. BRERGETOHMESEEAEECRRTATF AZSEIEELLR
FIBESS, A, NFREFIZERCRRTAE N 2B, AHFTLL7 2/ A FRRE
X REAFIZEIRCRRT, Eie LRHICRRTRILAEFRIZSHIZE, BRKE, BEREL
HMRSEHEIE. 5—FHHE, EECRRTIEETERTIRERNNE, AJIBBRARHERN
CRRT, #ERAIVMEBEHZFCRRTHEENRE. ZrIBHREREICRRTHLAK
EBELER, BERIIEHREREHCRRTIRENEEELEER, AFRERRIREK
—2H7%), FISCRRTERMNSFHTXICHNHAR. SEDITEIRCRRTETRS TR
CRRT, RHICRRTEMANEBBESTFEIRE. BHIHES/NEKIEEER, TCO2fpHNBEE
RTFEIRAE, XLERRM T RHARISEMTEE, BIEMTRTCRE. B2 Hm T
PRIER, MAEFRCENERNBESEREEN. XESRIENEXARER—H. KH
REFEUTERYE, SR ZARERMMHAR, ARERNITEEAREYHAR. H
R, EAT2NHERFRIRX S BHEAFNIEIRCRRT, BRIEIEERZ—NE. BIX, AR
NEFERER/N, &E, AARBZEREE, TiAFN Sk EBRFICRRTIER.

B EEE 5P
& : DR -L%HT (Robyn Smith)

FBIMEIRSFICIE

YOUTH FORUM OF ECC

=

_ é’y_

ORI

KRR
TR
R AR TRER
(RSARX(FERLIRIFE) “REE: 5qof"
[FIEJR
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) How Am | Supposed to Live Without You
Michael Bolton - Soul Provider

Using additional pressure control lines
when connecting a continuous renal
replacement therapy device to an
extracorporeal membrane oxygenation

circuit N BMC
oM KiEFEOMEFBER @IMEFRR

AL =
=

RIRERE, BCRRTEEERZECMOERE—MEENTGEZ, HEBRSZ—EEH
ZICRRTEEEMIEEKGAEIKX, NMEAFAATRUNER. SHARIERNEHRT
CRRTEREE=H MEREERERITTE.

B &

TR RRIB4316IFERE, BE THF 1700 CRRTEREEZTECMOER
HNEE

ECMOIgH

RIEEERBREECMOEL, (V-V. V-ARR) MEEH. U EREIEREKENT
EXU, BIELMREERE (ACT) #4i57E180~220 sul 4 iE &8 B M B AT (B)7E
55~75 s, BEUSRFRIAHITES, FUmnEIter & EMATURIA. IAEEENEHI
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B, UgxIn(ELEEA. RRSSYERZRFIKBMATRRAN, ANECMO JIAN. ReiE
FKSImMRIGRE. ERIE. REEAMAENEL,

CRRTEI&EIEECMO

H20134F 5, B{VECRRTERERZIECMOERS: \NO (W) NECMORE,
HO (Hdis) AECMORF], BIYE/RIECRRTSECMOEE (BA) . 2013&7A,
HAIECRRTEIAIG, BISECMOREEREL, MINT —&ENEHER(ARZE1.5mm,
KE30 cm), LAEHIECMOEHmZECRRTIIESIEE, BHiRERZRSECMORAIE REE
(BB), 2013F118jg, BHMIECRRTHYR (SECMORRIERIEEL) , BmT—
ZEHEHER (BC),

BT ECRRTHIECMOZERZLL, AT MIBRILAEIRIR M EAREIZE/N (BH) HEEE (FAX
ZARE1L.5mm, KE30 cm) LUEBINESRIRFEESZECRRT NI HEAEDLIEN CRRTIRE,
BERIRFIRE

A

Perfusion cannula

_ 2 Drain cannula
t | . P
~Membrane ~_
< oxygenator

<= [| 1 T — —
. 5 ra 1 W

4t

CRRT device
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<_ oxygenator
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Additional pressure ]
control fine et
c=mlis
— —
‘Membrane
oxynenator
Additional pressure
:omml I!IM ﬁ“ lln:_ -
CRRTE&H

FREREINACVVHDF (35
HTRFREELE 1000-2000ml/h (25-35ml/kg/h) .

EERRK-FREKIEIT BT IEL) |
ERBRRARNEREN. SFFKE

=
Perfusion cannula

Drain ﬂnnuh

til

CRRT device

Perfusion cannula

___Drain cannula

CRRT device -

SO v
*E}E”/_WEE' JE RGBS

A&, NEECRKERZ 7SRNG, WAEREEIMNUESERE. 0
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BERTHMOAEEBNE, NEFEEAtEEETE. RigEmEFEE72hER
ISR EG MR AZpKR BB,

RIS ERFNImPRES R

BENFITZER. ARE. APACHE-IIRSFEITFD . BEEZCRRTATASE. CRRT
ROIREMZSE. TusEaiAR CRRTAOMIH OinENMNEIRIE—KFRICR. EIF N
ECMORSCRRTRISZMMAS, FAIEACRRTE—REMEEERITIEREHENDE, LR
A BER ISR I ER D VG RIIFIE. AT BRRENDEFIZLESFMCRRTEREDX A
FEARER, BNESNETMINEDEHZL ERED, LB IEMCRRTEERI. B
sfa24 hilEzN/548h3k1E. EHRHAELIRBENUECMONERKES.

17003 FECMOSZIFRICRRTEE (WZF1) , APACHE IIi¥#45F197923(15-30), &
MHEIREE (34%) FIIOTBIE(34%) EEEBECMONIFNEEER, HX2IFREIE(23%)F]
FRE MAEMARTE(7%). ECMORIIEE A LABR KBk (VA) RE(T5%).

Table 1 Patient characteristics upon initiation of extracorporeal
membrane oxygenation

Characteristics No, of patients (%} or median (ICR]
Age, years 57 (47-65)
Male 115 (67.6)
Body mass index, kg/m* 24.7 (223-276)
Comaorbidities
Cardiovascular disease 33 (154)
Chronic renal failure 22 (129)
Asthma/COPD 7 (4.1)
Liver cirrhosis 8 (4.7)
Malignancy 326 (21.2)

Severity of illness on ICU admission

APACHE Il 23 (15-30)

4/10
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Reasons for ECMO support

Cardiogenic shock 57 (33.5)
Cardiopulmonary arrest 57 (33:5)
Respiratory failure 37 (21.8)
Septic shock 11 {6.5)
Weaning failure of CPB 4 (2.4)
Hypovolemic shock 3(1.8)
Other 110.6)
Cannulation for ECMO
Venoarterial 127 (74.7)
\Venovenous 40 (23.5)
Mixed 318
Cannula size
Drainage cannula, Fr 22 (21-24)
Return cannula, Fr 16 {(15-17)
ECMO flow, L/min 37 (3142)
Anticoagulation
Unfractionated heparin 107 (62.9)
Argatroban 4 (2.4)
None 61 (35.7)
Laboratory findings on ECMO initiation
Blood urea nitrogen, mg/dL 345 (23.2-55.7)
Creatinine, mg/dL 1.83 (1.26-2.79)
Bicarbonate, mmaol/L 17.6 (13.0-21.8)
Potassium, mmol/L 42 (38-49)
Platelets, 10°/uL 29 (53-142)

hitps:/1ip-Welxin 0. com/s __biz=NZAIMASUDUxhw==rmid= 264980 /G4aldx=1 s=Uibos0ab/ 1ca2eloabadds sloeoUsaUachksn=8/ 2/0c. . 510
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Lactate dehydrogenase 1551 (903-2853)
(h=152), IU/L
Flasma hemoglobin 185 (13.0-320)

(n = 50), mg/dL

APACHE Il acute physiology and chronic health evaluation Il, COPD chronic
obstructive pulmonary disease, CPB cardiopulmonary bypass, ECMO
extracorporeal membrane oxygenation, ICU intensive care Hr'ut JD,R e Wy
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Table 2 Comparisons of patient characteristics, prescriptions of CRRT, and laboratory findings among the study groups at the time

of CRRT initiation

Characteristics No line group Single line group Double line group 2 value
(n=16) (n=36) (n=118)
Age, years 59 {48-65) 54 (36-62) 58 (48-65) 0241
Male 12 (75.0) 24 (66.7) 79 (669) 0.804
Body mass index, kg/m? 23 (21-26) 245 (225-274) 250 (221-280) 0.291
ECMO flow, L/min 3.5 (2.6-4.1) 35(3.0-42) 38 (3.2-43) 0192
Indication for CRRT
Acute kidney injury 2(125) 8(22.2) 31 (26.3) 0461
Volume overload 6 (37.5) 15 (41.7) 59 (50.0) 0492
Metabolic acidosis 17 (688) 20 (55.6) 35 (297) 00017
Prescription of initial CRRT
Blood flow, mlL/min 150 (150-150) 150 (150-150) 150 (150-150) 0013’
CRRT dose, mL/kg/hr 40 (31-46) 36 (27-44) 32 (27-44) 0.062
Dialysate flow, mL/hr 1250 (1000-1500) 1000 (1000-1500) 1000 (1000-1500) 0033
Replacement fluid flow, mL/hr 1250 (1000-1500) 1000 (1000-1500) 1000 (1000-1500) 0.041
Prescribed fluid balance, mL/hr 0 (- 40-0) 0 (-40-0) —20 (- 43-0) 0.189
Anticoagulation for CRRT
Systemic heparin 9 (56.3) 22 (61.1) 76 (64.4) 0.792
Regional heparin 0(0.0) 0 (0.0) 0(0.0) =
Regional nafamostat 5(31.3) 4(11.1) 3(25) <0001’
Systemic argatroban 000 0 (0.0) 4(34) 0406
None 4 (25.0) 12 (333) 37 (314) 0.833
Laboratory findings on CRRT initiation
Blood urea nitrogen, mg/dL 282 (183-418) 297 (187-55.9) 389 (24.2-593) 0.105
Creatinine, mg/dL 1.76 (142-2.27) 1.78 (1.23-2.95) 1.93 (1.26-3.07) 0587
Bicarbonate, mmol/L 181 (14.2-19.6) 147 (11-181) 189 (13.8-22) 0.034'
potassium, mmaol/L 40 (35-5.2) 4.1 (3.9-4.8) 4.3 (3.8-4.9) 0675
Platelets, 10°/ul 88 (68-128) 102 (49-152) 87 (53-140) 0.945
Lactate dehydrogenase (n=152), lU/L 2256 (1531-4350) 1451 (799-4442) 1498 (945-2512) 0.276
Plasma hemoglobin (n = 50}, mg/dL 489 (427 — NA) 136 (9.8-226) 185 (13.3-31.3) 0.090

CRRT continuous renal replacement therapy, CVVH continuous venovenous hemofiltration, CWHDF continuous venove . hefy, n’ﬁ lﬂ HOF =
Superscripts 1, ¥ indicate significant differences (p < 0.05) between the no line group and the double line group, and the swigle Tir E

group, respectively
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Table 3 Comparisons of parameters of CRRT among the study groups after connecting additional pressure control lines

CRRT parameters No line group Single line group Double line group P value
(n=16) {n=36) (h=118)

Pressures on CRRT circuit
Access pressure; mmHg 163 (117-185) -37 (-65-57) 2(-42-52) <0001™
Filter pressure, mmHg —17(-67-24) —25 (—49-25) 119 (73-167) <0001™
Effluent pressure, mmHg —101 (~138 - —24) -104 (—139 - —59) 19 (-17-60) <0001
Return pressure, mmHg —B1 (—108 — -41) —71 (—108 ——44) 68 (29-107) 20001
Transmembrane pressure, mmHg 57 (36-93) 53 (25-78) 58 (46-69) 0.746
Pressure drop, mmHg 36 (28-42) 32 (2042 25 (16-33) 0003

Change in laboratory findings
APLT between HO and H24, mg/dL —27 (~68 — -3) -1 (=51-27) =15 (-41-7) 0.289
APLT between HO and H48, mg/dL —41 (-101-4) 4 (=76-13) —16 (—45-12) 0427
ALD between HO and H24, IU/L 482 (—650-3405) 384 (~109-1580) —3 (—=237-248) 0.069
ALD between HO and H48, IU/L 482 (-53-2648) =22 (=2237-1237) =20 (—-496-263) 0.354
ApHb between HO and H24 (n=17), mg/dL NA 235 (9 = NA) —5(-20-2) 0037
ApHb between HO and H48 (n= 23), mg/dL NA 125 (12 - NA) 3 (-5-8) 0.100

Lifespan of CRRT circuit, hours 218(116-31.8) 230 (15.0-34.6) 450 (29.0—63_.7} <0001

e i =/ .’-7_ f' = _._—'

CRRT continuous renal replacement therapy, LD lactate dehydrogenase, pHb plasma hemoglobin, PLT platelets ) —
Superscripts *, 1, + indicate significant differences (p < 0.05) between the no line group and the single line group, the no lme group and the double 1me gmup.
and the single line group and the double line group, respectively

Wk EHIEHIZBCRRTESZ S {IE 845 h (29.0-63.7) , BFEZLEBRI23 h (11.6-
31.8) REEI=EHIEAR21.8 h (15.0-34.6) , H{CRRTFEN72hf5, Kaplan-Meier4&
FEHEZETR: WEKEHEHEANERSESGHEESTLENEFAMBRLIEHIHE
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Table 4 Comparisons of clinical outcomes among the study groups after connecting additional pressure control lines

Clinical outcomes No line group Single line group Double line group P value
(n=16) (n=36) (n=118)
Duration of ECMO support, hours 80 (53-467) 93 (32-189) 184 (93-501) 0.003"
Successful weaning from ECMO 6 (37.5) 17 (47.2) 72 (61.0) 0.103
ECMO complication
Gastrointestinal bleeding 2(125) 1(29) 16 (13.8) 0207
ECMO site bleeding 2(125) 8(229) 15 (12.9) 0339
Cerebral infarction 2(125) 4(114) 3(26) 0053
Sepsis 3(18.8) 5(14.3) 10 (86) 0.356
In-hospital mortality 11 (688) 27 (75.0) 57 (48_3} 0.010"

ECMO extracorporeal membrane oxygenation = ) AE T S R
Superscripts t, # indicate significant differences (p < 0.05) between the no line group and the double line group, and the s*rngle Imé grdUp arid th doubre line
group, respectively

AEEAIX B E RS 72h N B R E R RHITREENSZS R EDTHERER, BR
BERRERE, WEHCRRTEBERERREOIEHR 0.39, 95%Cl 0.25~0.60).
it 572hNEFREEAIMTAXRERS . ECMOER, Fugk. B3 ENDFICRRTH H iR
E73.

Table 5 Univariable and multivariable analyses with Cox's proportional hazards maodel for probability of circuit change within 72 h

Univariable Multivariable
HR 95% Cl P value aHR 95% Cl P value
Additional pressure control line
No line - - - - - -
Single line 0.69 053-091 0.008 0.74 046-1.19 0216
Double line 029 0.23-037 <0001 039 0.25-0.60 < 0.001
ECMO type
Venoarterial - - - - - -
Venovenous 205 1.72-244 < 0001 133 1.06-1.67 0013
Mixed 041 2.15-111 0.079 045 0.16-1.27 0.132
Size of drainage cannula, Fr 107 1.03-1.11 0.001 1.01 0.97-1.06 0.549
Size of return cannula, Fr 1.09 1.04-1.13 <0001 1.06 1.01-1.13 0.028
Use of unfractionated heparin 0.56 047-067 < 0.001 064 0.52-0.78 < 0.001
Metabolic acidosis 142 1.17-172 <0001 1.17 095-143 0.147
Access pressure, mmHg 1.001 1.000-1.002 0.027 1.000 0.998-1.002 0957
Filter pressure, mmHg 0.995 0.994-0.996 < D00 1.006 1.002-1.010 0.007
Effluent pressure, mmHg 0.995 0.994-0.996 <0001 1.000 _ 0 998 1 002 ) 01956
Return pressure, mmHg 0.594 0.993-0.995 <0001 og9s V5 ,' ok

Ol confidence interval, ECMO extracorporeal membrane oxygenation; HR hazard ratio
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