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£2 PSYyFUURIBICE TS HES # & JE HES B3 DIZ#1L = (Standardized Difference) .

Xk 1 K W5IA.
Before Propensity Score Matching After Propensity Score Matching
HES Group Control Group  Standardized HES Group Control Group Standardized
Covarlate (n = 9542) {n = 48,883) Difference %  (n = 8823) (n = 8823) Difference %
Aga, median {IGR), ¥ BB (56-TT) 66 (51-T8) 10.7 B8 (55-TT) BB (55-T6) 1.8
Male sex, n (%) 4639 (48.6) 20,997 (43.0) 11.4 4179 (47.4) 4104 [46.5) 17
BMI, madizn (IQR), kg/m? 22.9 (20.5-25.4) 22.9 (20.5-25.6) 2.2 22.9 (20.5-25.5) 22.9 (20.5-25.5) 0.3
Hospltal capacity, n (%) 231 12
<200 beds 129 (1.4) 1200 (2.5) 120 (1.4) 451 (5.1)
200-49% beds 6936 (T2.7) 28,230 (59.8) 6302 (72.4) BEES (66.5)
=500 beds 2477 (26.0) 18,453 (37.7) 2311 (26.2) 2507 (28.4)
Year of treatment, n (%) 30.4 14
2014 1310 (13.7) 13,891 (28.4) 1250 (14.2) 1633 (18.5)
2015 3828 (40.1) 16,874 (34.5) 3584 (40.6) 2BBZ (32.T)
2016 4404 (46.2) 18,118 (37.1) 3959 (45.2) 4308 (48.8)
Fraoperative =Cr, median (IQR), mg/dL 0.70 (0.57-0.85) 0.69 (0.57-0.85) a.o 0.60 (0.56-0.85) 0.60 (0.57-0.84) 1.1
Recoived prooperative radiocontrast, n (%) 524 (5.5) 3248 (8.8) 48 480 (5.4) 491 (5.8) 0.5
Prooperative comorbidities, n (%)
Myocardial Infarction 333 (3.5) 840 (1.9) 9.7 278 (3.2) 252 (2.9) 1.7
Congestive heart fallure 1035 {10.8) 4164 (B.5) 7.9 907 (10.3) 910 (10.3) 0.1
Peripheral artery disease 830 (9.2) 2565 (5.2) 15.4 T63 (B.6) 744 (B.4) 0.8
Cerebrovascular disease 29949 (10.5) AB48 (9.5) 3z 897 (10.2) 903 (10.2) 0.2
COPD 208 (9.5) A0D3 (B.4) a4.0 815 (9.2) £33 (9.4) 0.7
Chronic Iiver disease 1110 (11.5) 4845 (10.1) 49 984 (11.2) BE1(10.9) 0.8
Portal hypertension T (0.1) o (0.0) 2.8 4 (0.0) 4(0.0) 0.0
Ascltes 338 (3.5) 1310 (2.7) 49 294 (3.3) 206 (3.4) 0.1
Mabetes mellitus 2632 (27.6) 11,508 (23.5) 9.3 2370 (26.9) 2364 (26.8) 0.2
Mallgnancy 4536 (47.5) 17,625 (36.1) 23.4 4064 (46.1) 4010 (45.4) 1.2
Arrtwthmia 810 (9.5) 5079 (10.4) 2.8 2840 (9.5) 867 (9.8) 1.0
Valvular heart disease 945 (9.0) 3266 (6.T) 11.7 851 (9.6) 853 (9.7} 0.1
Hypertension 3632 (3B.1) 16,774 (34.3) 7.8 3270 (37.1) 3301 [37.4) 0.7
Chronic kidney disaase 208 (2.2) 994 (2.0) 1.0 181 (2.1) 180 (2.0) 0.1
Anemila 1622 (17.0) 5530 (11.3) 18.3 1442 (16.3) 1508 (17.1) 2.0
Septicemia 172 (1.8) 629 (1.3) 4.2 150 (1.7) 168 (1.9) 15
Types of surgery, n (%)
Cardiovascular with CPB 2532 (2.6) 251 (0.5) 1741 203 (2.3) 181 (2.1) 1.7
Cardiovascular without CPB 521 (5.5) TOT (1.4) 224 435 (4.9) 393 (4.5) 2.3
Open thoracke 106 (1.1) 340 (0.7) 4.4 94 (1.1) B8 (1.0} 0.7
Open gasirointestinal 1507 (15.8) 3727 (T.6) 25.6 1355 (15.4) 1388 (15.7) 1.0
Open hepatobliary 805 (9.4) 1222 (2.5) 29.4 690 (7.8) B10 (B.9) a5
Open orthopedic 1885 (20.9) 13,350 (27.3) 151 1939 (22.0) 2050 (23.2) 3.0
Open gynacologic/urologic/ obstatric 1835 (19.2) 4009 (8.2) 325 1691 (19.2) 1799 (20.4) 31
Craniotomy 189 (2.0) 838 (1.7) 2.0 1832.1) 19 (2.3) 1.2
Miscallaneous 2619 (27.4) 24,899 (50.9) 49.6 2533 (2B.7) 2405 (27.3) 3z
Emergency surgery, n (%) 240 (2.5) G55 (2.0) 3E 224 (2.5) 224 (2.5) 0.0
Anesthesia duration, median (1QR), min 227 (152-325) 142 (97-206) 74.3 2158 (148-305) 206 (138-206) 4.3
Anesthesla technigue, n (%) 42.4 aT
General anesthesia 4947 (51.8) 32,661 (66.8) 4832 (52.5) 4655 (52.8)
Reglonal anesthesia 768 (8.0) 6055 (12.4) T62 (8.5) T4 (8.5)
Both general and reglonal 3827 (40.1) 10,167 (20.8) 3429 (38.9) 3477 (38.8)
Transfuslon on day of surgary, n (%) 451 9.2
Mo transfusion 8058 (B4.5) AT, 470 (37.1) TR0 (88.4) 8048 (91.2)
1-500, mL 444 (4.T) 751 (1.5) 387 (4.4) 271 (3.1)
501-1000, mL 321 (3.4) 206 (0.6) 239 (2.7) 182 (2.3)
=1000, mL 718 (7.5) 366 (0.T) 397 (4.5) 312 (3.5)

Bold values (with standardized differences=10%) show imbalanced characternstics.
Abbrevistions: BMI, body mass index; COPD, chronic obstructive pulmonary disease; CPB, cardiopulmonary bypass; HES, hydrosyetiyl starch; IQR, interquartile

range; sCr, serum creatining.

=Standardized difference was calculated for each type of sungery because some patients underwent multiple procedures on the day of surgeny.
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%3 HESEEIEHES BHOMRTEMRE. XHk1 LVWBI[A.

Before PS Matching
HES Group ‘Control Group
outcome {n = 9542) (n = 48,883)
AKI, n (%) 671 (7.0) 1434 (2.9)
Worsaning AXI stags, n (%)

Stage O 8871 (93.0) 47,449 (97.1)

Stage 1 549 [5.8) 1200 (2.5)

Stapge 2 81 (0.8) 138 (0.3)

Stage 3 41 (0.4) 96 (0.2)

Patlents on RRAT, n (%) 27 (0.3) 85 (0.1)
RRT duration, n (%)

1-27d 25 (0.3) 56 (0.1)

28-89d 2(0) o (0)

=00d 0 o

Length postoperative hospital stay 12 (8-21) 9 (5-16)

(d) median (IQRF

Inhospital 30-0 mortality no(%)° 53 (0.6) 159 (0.3)
Use of any vasoactive agent, n (%) 7748 (81.2) 29,957 (61.3)

Ephedring 5707 (59.8) 22,714 (46.5)

Phenylephring 5302 (55.6) 12,276 (25.1)

Dopamine 1418 (14.9) 1122 (2.3)

Dobutaming 396 (4.2) 403 (0.8)

Norepinephrine 574 (8.0) 845 (1.3)

Epinephring 858 (9.0) 8216 (16.8)

Fluld summary, mL/kg/patient, median (IQf)

Met fluld on the day of SUrgery 91.3 (67.4-130.3) 58.8 (43.1-79.6)
Crystalioid 77.4 (55.0-113.1) 5A.7 (43.1-TO.5)
HES 130/0.4 11.1 (8.4-17.6)
Albumind 9.1 (8.2-13.8) B.5 (5.4-12.2)

Mumber of patients given 1029 (10.8) 901 (1.8)
albumin, n (%)

After PS Matching
HES Group Control Group Odds Ratlo
{n = 8823) (n = 8823) [95% CI) P
548 (6.2) 492 (5.6) 1.12 (0.98-1.27) .07
0.89 (0.79-1.01) .08
8275 (93.9) 8331 (94.4)
457(5.2) 397 (4.4)
50 (0.T) 51 (0.5)
32 (0.4) 44 (0.5)
18 (0.2) 35 (0.4) 0.51(0.29-0.91F .0
16 (0.2) 32 (0.4)
2(0) 3(0)
o o
12 (B-21) 11 (7-20) <,0012
44 (0.5) 53 (0.6) 0.83 (0.56-1.24) .38
T106 (BO.5) 6172 (70.0) 1.78 (1.868-1.91F <.001°
5279 (59.8) 4879 (55.3)
4800 (54.4) 3061 (34.7)
1199 (13.6) 423 (4.8)
317 (3.6) 211 (2.4)
445 (5.1) 36T (4.2)
820 (8.3) 1084 (12.3)
B8.1 (B6.2-123.5) T3.6 (54.3-100.5) <0012
T4.6 (53.8-107.0) 73.3 (54.2-100.0)
10.8 (8.3-16.9)
8.9 (5.9-13.2) 8.8 (5.8-13.0)
T49 (B.5) 530 (B.0) 1.45(1.29-1.63) <.0012

Abbrevistions: AKl, acute Kidney injury; Cl, confidence interval; HES, hydroxyettyl starch 130/0.4; IQR, interguartile range; PS, propensity score; RRT, renal-

replacement therapy.
=Statistical significance at the .05 level.
*HodgesLehman median difference (95% Cl): O (0-1).

*The postoperative days of patients who died in the charged hospital were not counted in length of postoperative hospital stay.

45% albumin equivalent.
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WED LV E W) FERIE, WELEFMREROT »
INT U AHDFAE L HESHEDRED S E o 7z L F 4
ZEZTWE, 77— TR ZX1IC
R, HESOMHENZWITE, LT (B
BEATHRVIT &), AlTRTeGFR MKW 1 & AKT 384
FIPMENEE TH > 72, Fx X2 ORISR LT
[HES130/0.4 1& AKT 3842 & AL S FE 13RS

b e 529, RRTRIIMEA» o 72] L L7z
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HES group Con trol group

0dds ratio P
AKUTotal (%) AKILTotal (%) (95%CT) interaction
Amount of HES (mL/kg)*
1to20 434/7502 (5.8) ITHTS02 (5.1) 115 (100 to 133)*
21 i 40 106/1240 (8.5) 101/1240 (£.1) 105 (0.79 1o 1.40) 041
=40 &/81 (9.9) 1281 (148 —W——— 063 (0,24 to 1,64)
Type of surgery
Non cardiac 428/8213 (5.2) 3878284 (4.T) Hil— 1.12 (0.97 to 1.29) 052
Cardiac 1206610 (19.7) 105/539 (19.5) —— 101 (0.75to 1.35)
Preoperative eGFR (mL/min/1.73m%)
=60 31T/T016 (4.5) 245/7088 (3.5) —— 1.32(1.12 to 1.5T)"
4S9 1321284 (103) 1381259 (11.0) —— 093 (0.72t0 120)  0.004"
15 10 44 00/523 (18.9) 1090476 (22.9) —& 0.79 (0.58 to 1.0T)
Preoperative septicemia
without 52048673 (6.0) 466/8655 (5.4) Hl— 1.12 (0.99 to 1.28) o
with 28150 (18.7) 26/168 (15.5) ] 1.25 (0,70 to 2.25) )
Total SAEBETI(62)  4OUEE (5.6) il 112 (0.99 10 127)
00 05 1.0 15 20 25
Favors® HES Fawors control
1 YT TN—THER. XE1 &YUSIA.
o 209
ﬂ %*
E * % 3 #
O 15"
£
g A
= 1.0 ==
e
4
-
§ 0.5
—
b
-g O.U I Ll T L] L) L] L) L)
N N N
FIJIL IJIIL FJWL
O control B colloid O crystalloid

2 FMMRBRFRICHTIEREORFSE. X#k4 KVUEIH 4]

FREERETIV HH:ATBPIUY 8 25%, H2: AT R T Uy b 20%,
H3: AT k27 Uy b 15%) ICHWLT colloid (HES130/0.4) (3 BHEERE]
DOMFEEEMS &, BKEBFREZHV A RERIEREOEBRT MR -
% : P<0.05 vs. baseline, # : P<0.05 vs. colloid.

bitd. s, miil% RRT EOK T IZEH -
72l HEZ TS, F-FAMREA HESHE Tl
2L BDH ST, RRTHENHEICHESHE T2 -
7ol EITRFEIET 5.

Fm X 2 Postoperative renal morbidity and mortality
after volume replacement with hydroxyethyl
starch 130/04 or albumin during surgery: a

propensity score-matched study. (Ei 1T

HESHIZQ IEHESHIC S 7V 7 3 VM FER 2T
TENTWEZENS, BEWE L THESI30/
04DAHEFH LML, TVT I VHEAIOAY
L 2BE R L7, 7TV T 2 VKO ARO
FHEBIDS D 2 e O NBUI AR D /S o
72 (PS~ v F v 71 HESH : 85026vs. 7V
7 UHRE3681, PS~ v F v 7tk HESHE : 289
Blvs. 7OV 7 I HE28961). EFHMIEHIXIZITER L
L1OFRLEF L THSHA, 2WEEAMIEH 12 A 1)
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F4 PSYYFUURBRICEITAHESBETILT I U EOEE{LE (Standardized Difference).

X2 K WEIA.
owmriabe Before PS mmiching Afier PS maiching
HES group Albamin groap  Sandardized  HES group Albamidn gromp  Seandardized
{n=R302) {n=306%) differemce % {u=245) (=205 difference §°
Age. median (IQR), years 68 (3-Ta) TH{E1-81) il T3 {BR-E2y T4 (681 124
Male wex, m (5] 3962 (46.6) 218 ({59.2) 255 THE {58.4%) 172 {59.5% ) (£
BMIL, median [[QR},E]ME 23.0(NL6=255) 22.00019.2-24.3) ME 2060093243 220{019.2-24.1) 319
Haspital capacity, # (%)
< MH) b 127 {1.5) {22 T4 0{0An & {28)
404 bets G2 (T4 142 (385 120(41.5) 116 (4L 1) il
= S(H) beds HIR3 (24.5) 218 ({59.2) 169 (58.5) 165 {57.1)
Yiear of e, %)
2004 1172 {13.8) 108 {29.3) 124 T0{24.2) BE (3.4}
2015 2800 (440.1) 108 (29.3) 1200 {41.5) T4 {ETA 4.0
200G 3020 {46.1) 152441.3) 99{34.3) 123 {42.6)
Preoperative sCr, median (IR, mgidl. 0,60 (0.56-0,84) 086 (0.66-1.07) 598 .83 (Q.67-1.00) 083 {063-103 79
Recerved preop rdiocontrast, i (%) 43B {5.27%) S0 13.6%) 1.3 A0{13.8) 43 {14.%) in
Preapermtive comorbsdities, s (%)
Myocandial infarction 226{2.7) 19({5.2) 12.% 16 {5.5) 15 {5.2) 1.5
Conpestive heam failure THE (L) 137 (37.2) (8 | {3110 83 (28,7 i3
Peripheral antery disease GO (E.1) 75 (204 35T 54 {18.7} 50(17.3) 54
Cerchrovascular disese CIETEE ] ol {166 LT 344{18.7) 45 {1606 34
COPD T {9.3) 4T {12.8) 11 34 {11.8} 33 {114y 1.1
Chromic liver discase #06 (10,5) 83 (X2.6) R 09 (23,9 i (25,9 &
Pirtal h;rpel'lansiﬂn“ 401K LE(AEI] - (EE(RE ] [EELEE ] -
Ausribes 2664(51) D54 1.4 1344.5) 18 {623 17
Driabanes ol e X223 (26.1) 159 {43.2) 36 1304500 11% {41.2) .7
Mulignancy 301 3 {460 181 {49.2)} H3 1463 {58.5) 160 {55.4) (]
Aurrhythmin TG (5.8) 10{Z7.2) 404 63 (Z1.8) B (Z2.1) k]
Valvular heart diseass T4T (8.R) 121 {32.9) 621 69 (23.9) 67 (23,2} 1.6
Hyperizision 30T00{36.1) 225(81.1) 1.7 164 {56.7) 166 {(57.4] 1.4
Chromic kidney disease 170 {20H 28 {7.6) 65 20 {7.3) 1T {59 56
AnEmas 1445 {17 62 (16.4) (e 52 {1800 S04{17.3) 1%
Septicemia 142417 2T{7.3) i 20 {7.3) 20 {69 1.3
Types of sargery”, w (%)
Cardicvasonlar with CPB 66 {0LR) 107 {¥.1} Bh.5 A49{17.00 AT {16.3) 19
Candiovascular withow CPB 3440400 LI ERY 349 A0{15.8) 42{14.5) 20
Open thoracic” B2 (11K LT L] - 10435 0 {iLk -
Cipen gastroinpesting 1245 (14.8) 119 {32.3) 427 1005 { 36,7} 104 (36,00 1.4
Dipeen hepatahiliary 5B {6.9) 67 (18.2) s 69 {23.9) 63 (21.8) 49
Oipen orhopedic 1964 (23,1} 24065 4719 2046 MEF 32
Cipen gynecologiclurodogiciobsetric 1742 (2).5) L1 {348 Sh5 T{24) Ll {3.8) B0
Cranicinemy 186(2.2) 4{1.13 BT O™ 4 {14 il
Mol aneous S50 {30) 2T{7.3) HlLE 19 {E5.4) 2T {2.3) 1.z
Emergency sargery, (%) 203 (24) 2T(T.5 .z 2380 22{TH 1%
Anesthezia duration, medias (IQR), min 214 (145300 306 210-412) 626 305 (ZM-395)  ZHT (19439 T
Aunesthesin technique, n (%)
Generral amealuzeda 4309 (51.6) 262 (T1.2) A6 188 {65.1) 188 {65.1) 0.
Regional anesthesia T {2000 EX RN 4{1L4) 10T
Both gemeral and regional 334 (39.4) T3 (28 AN YT {33.6) Y343
Transhasion o ihe day of surgery, o (%)
Mo ranslission TaST (A1) 146 {(39.7) 1261 140 {4E.4) 140 {4E.4) 54
150}, ml. J644.10 AT (L) 24 {8.3) 3211}
SN -1H0, mal. 205 {24 A5 (9.5 24{5.3) IZ{11.1)
5 (D0, mdl. 204.{1.5) 150 {468} 11 {34.9) B3 (39.4)
W, APT-INR, AAPTT %Nz 7z, 77N — FLNVTHY, FIMBREOESVIINT AN
TN IIAT D e Do 72, SDH10% Ll E D IHZE = PNCTnbEHIEZ 7.
I~y F Y JHIB30HET, ~vF v 7 RIE2H AR A FKLITRT. HESHivs. 7V 7 I VHET
HTHho7 (F4) Efif5 & dmETlEizHE LRI H 0 AKT S84 51 13 15.2% vs. 20.8%
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HES group Conirol group Odds mtio P
AKLToitsal (%) AKIToital (%) {(95%CT) interaction
Amount of HES (mL/kg)*
11020 43417502 (5.8) 3797502 (5.1) —— 1.15 (100 to 133)"
21 10 40 106/1240 (8.5)  101/1240 (8.1) —— 105 (0.79t0 140) 041
40 /81 (99) 12/81 (14.8) O 0.63 (0.24 10 1.64)
Type of surgery
Non cardiac 42R/8213 (5.2) IRTVEZRA (4.T) T 1.12 {0.97 to 1.29) 053
Candiac 120/610 {19.7) 105/530 (19.5) —a— 1.01 {0.75 to 1.35)
Preoperative eGFR (mL/min/1, 73m?)
260 317/7016 4.5) 24577088 (3.5) —a— 1.32(1.12 to 1.57)"
451059 1321284(103)  138/1259(11.0) . 093 (0.7210 120)  0.004"
15 ip 44 99/523 (18.9) 1097476 (22.9) — 0.79 (0.38 to 1OT)
Preoperative septicemia
withoot SHVB6TI (6.0)  AGG/B6SS (5.4) - 2EMe1w
with WAS0(18T)  26/168(155) = 1.25 (0.70 to 2.25) '
Total SAREEII(6.2)  49/EEL (5.6) Ll 112 {0.99 10 1.27)
00 05 10 15 20 25
Favorss HES Favors control
(P=0.08) THh, AKIEALZFILA v XDSH» SE
LOD, HEATIME, RRTBfTRIZFE%ETH - 1) Miyao, H. & Kotake, Y.: Renal Morbidity of
7z, WEEREHEIZTHES#H A5 HE <, 30H%E 6% Hydroxyethyl Starch 130/0.4 in 9000
CHRITHESH TRW2AIEEEZ I 2o 72, HIE Propensity Score Matched Pairs of Surgical
FMAHFIIEN 2 REEE ITHESHE T 2 Patients. Anesth. Analg. 130; 1618-1627, 2020
o7z RIMEEE RO LI TEN Lo 2) Miyao, H. & Kotake, Y. Postoperative renal
72, 2O LHIZ, FMREESVDIRETIZIZHE morbidity and mortality after volume re-
ETHY, BHEEE RMEERICENRONT, placement with hydroxyethyl starch
TERE H B o fEiE, Wi s oMHRiE2xH 0, 130/04 or albumin during surgery: a pro-
HES130/04 XM B T T IV 7 I Y #AD pensity score-matched study. J. Anesth. 34:
REGHEE L THEHTH S & L7, 881-891, 2020
3) Pagel, J-I, Rehm, M., Kammerer, T., et al.:
HHbI(C Hydroxyethyl Starch 130/0.4 and Its Im-
DPCE v 7V F— % N— 2% H\W/ 25 L T, pact on Perioperative Outcome. Anesth.
HES130/0.4 @ E i 0% &M 2 gl T & 72, Analg. 126: 1949-56, 2018
AW AERI A 3 7 58334 7% 5 6 3 REIE 4) Konrad, F., Mik, E., Bodmer, S, et al: Acute
HHLDODEEEFRFMELEDT Y INT VA normovolemic hemodilution in the pig is as-
ZlET 5D, PR VARLHENTETH S sociated with renal tissue edema, impaired
L aFEK L. ZEEMRETTHERERO TR renal microvascular oxygenation, and func-
LW VA RHEINFETH 5. tional loss. Anesthesiology 119: 256-269,
2013
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