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[Abstract] Objective To investigate the relationship between the timing of initiation of continuous renal
replacement therapy (CRRT) and the prognosis of patients with sepsis associated-acute kidney injury (SA-AKI).
Methods The clinical data of SA-AKI patients undergoing CRRT in intensive care unit (ICU) of Ningbo First Hospital
from January 2017 to November 2019 were retrospectively analyzed. According to the guidelines for Kidney Disease:
Improving Global Outcomes (KDIGO), patients with AKI who started CRRT in stage 1 or 2 were included in the early
treatment group, and those started CRRT in stage 3 were included in the late treatment group. The general clinical
data, length of ICU stay, total length of hospital stay, 28-day and 90-day mortality, CRRT duration, 28-day and 90-day
renal replacement therapy (RRT) disengagement rate, 28-day and 90-day RRT dependence rate in the survival patients
were compared between the two groups. Kaplan-Meier survival analysis was performed to assess the 90-day cumulative
survival rate of patients with SA-AKI between two groups. Results A total of 244 SA-AKI patients were enrolled in
this study, including 71 patients in the early treatment group and 173 patients in the late treatment group. There were
no significant differences in age, gender composition, acute physiology and chronic health evaluation II (APACHE 1I),
proportion of surgical patients, infection site and anticoagulation program between the two groups. The CRRT duration in
the early group was significantly shorter than that in the late group [hours: 26.0 (12.0, 49.0) vs. 41.0 (20.8, 87.0), P < 0.01],
but there were no significant differences in the length of ICU stay [days: 9.0 (4.0, 15.0) vs. 10.0 (4.5, 18.0)], total length of
hospital stay [days: 17.0 (10.0, 30.0) vs. 18.0 (10.0, 32.0)], 28-day mortality (45.1% vs. 48.0%), 90-day mortality (46.4%
vs. 51.4%), 28-day RRT disengagement rate (49.3% vs. 45.1%) and 90-day RRT disengagement rate (52.1% vs. 47.4%)
between the early treatment group and late treatment group (all P > 0.05). There were also no significant differences
in 28-day RRT dependence rate [10.3% (4/39) vs. 13.3% (12/90)] and 90-day RRT dependence rate [2.6% (1/38) vs.
2.4% (2/84)] between early treatment group and late treatment group (both P > 0.05). Kaplan-Meier survival analysis
suggested that there was no significant difference in the 90-day cumulative survival rate between two groups (Log-Rank
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test: x°=0.791, P = 0.374). Conclusions FEarly initiation of CRRT treatment in SA-AKI patients can reduce the
duration of CRRT, but has no effect on length of ICU stay, total length of hospital stay, renal function recovery and
mortality. At present, the optimal timing for initiation of CRRT in patients with SA-AKI remains unknown.

[Key words] Continuous renal replacement therapy; ~Sepsis associated-acute kidney injury; ~Prognosis

Fund program: Medical Scientific Planning Project of Zhejiang Province of China (2017KY134, 2018KY669);
Science and Technology Planning Project of Traditional Chinese Medicine of Zhejiang Province of China (2019ZA113)

DOI: 10.3760/cma.j.cn121430-20200304-00206

Wgeit, SRR AA 1330 TR H &L
ARG (AKD ', TEFEE (Sepsis) & FEERE
BB R AKT R LR R 22— Al A e W
B3 (ICU)50% VL_E A & AKT . RRIERT S
PEZ2PE B 514005 (SA-AKT) 19 & A= 5 e i 174 7 o A
FE B UM G, 76 Me B2 0E F8 3 T SA-AKI (1 & R R
4.2% , 1™ MEEEAE B H SA-AKT 1Y & A3 A] T
2 22.7% , MEFEMEAR 7e F 35 SA-AKIT 1 & A= ] &
K 52.8% 0, BFRE AKLSFET XK A B s ] |
1 B 9% FH 25 45 35 B, 45 BB Bt i R U
Mt E 2 B B R RIAYT (CRRT) B N
ICU WIRYT SA-AKI 5 # HH B T B, {H SA-AKI
VLR = AR T, CRRT J3 S L AT fE 2 5200
HWE WM EZF K, HHAT CRRT B AET shif L
WO IS, IR, A B TESRTT CRRT J5 3
BFHLNT SA-AKT H & FUS (IR0
1 BEREFE
1.1 BFSEXRT 4 Mt A 2017 4F 1 H 1 H 2
20194F 11 H 30 HFEARE ICU $5Z CRRT HY SA-AKI
il 7 Re S
111 ARRE : D AME ICU JGi2Wl SA-AKT, fif
TIE W& Sepsis-3 BWrdRE" ', AKI Wi & 4>
HA5 45 Bl 4 1K B IS TUS 4141 (KDIGO) g ofie 7!
B @ Fik =18 & ; @ 17 CRRT A& .
112 HEBRARAE : O MEESIE SSAF 7RIS D REAN
5 Q 220 Q) fEIERIE RGN | R G0
K ;@ B
1.1.3 R KR E BEFR S, &
BEfCPEZE b1 |t (AL : 2020-R006), T A 1RY7
RHGr I3 304 3k 78 sl R S ) 2
1.2 CRRTHM : frf B 44T CRRT, & JH Seldinger

T3 1 28 PR Ik 8 200 A e K A A L 8 R Ak
PEFR K - fKLRE E (CVVH) X, Bk R S ah B
e, CRRT 74 4 30 ~ 35 mL - kg™ - h™', ML i &
200 ~ 220 mL/min, Ifil & %% 3 4 Prismaflex M150 set
(Gambro industries, = E ), 16 FHE] 2/ 24 h, jE4
Y I ) R s} B 48

1.3 fEPRrycse « R B — R R Bk, ICU fE
BEistiE] . BRI L 28 d F1 90 d JFE# . CRRT HF
ZEAFIE] 28 d 190 d B HERACIGYT (RRT) 5% |
FETE U 28 d F1 90 d RRT RHIHR 545 4R .

1.4 4 AKL L .2 815 3 CRRT B9 AR
WIAITA, AKI 3 W3 CRRT A A MG T4,

15 Giitepab B . ffi ] SPSS 19.0 #ik 3 Bis gk
GiteForMre IER TR TR IR + AR
(F+s) PN, PILH B] FL AR BT AEAS ¢ K256 5 JEIE
oAt BeR A A 8 (P B0 (M (Qy, Q)
Zoo, ) LR H Mann-Whitney U #5565, 11800
BILIR (%) For , R x * KiK. R Kaplan-Meier
AP I ZH R 19 90 d BAVELFR . P<0.05
hESAGIFE L

2 % B

21 BEMIGIRFEOR (R 1)« 3 ATE 244 17
CRRT [ SA-AKI 5, HHI3R 741 71 61 (29.1%),
MEAUINAYT 2 173 61 (70.9% ). P B v LB 1t
Z AEFARE I E ; UMY 2, ko B piE
By s LT R R P . WAL AR
W4 PR AR | Stk A B A 5 0 A R P43 TT

(APACHE 1), FAR B35 Lufi] | B fr  Prisé i &
FmERB TG E X (B P>0.05), A
Fetke WA 74l CRRT Ji shist i LEF K7 B i
THEAITAL (33 P<0.01).

%=1 7A[E CRRT EshEtHl AL SA-AKI 20— IG K F 1) b 58

15 % AERY MBI APACHE THES A ST (51 (%)) CRRTHZmM  HusErr & (4 (%))

: () C%,xts) Bk 4tk Grats) (WD) W B mieg Hih B (uol/L,x+s) JFZ MMM Johikk
RIRNAIFH 71 60.1+237 61 10 178452  352(25) 37(52.1) 20(282) 5(7.0) 9(127)  165+41 56(78.8) 6(85) 9(12.7)
WEHRAIFA 173 6454193 132 41 207463 26.6(46) 82(47.4) 51(29.5) 11(6.3) 29(168) 27158  132(76.3) 17(9.8) 24(13.9)
P aKL:! 1.578 2815 2675 1.814 0.850 2724 0.198
Pl 0.418 0.093 0.069 0.178 0.844 <0.001 0.910

{E : CRRT A8V B IR RIAYT , SA-AKL A IREEREARCHE 2B B0, APACHE 11 Sy P2 Bl S8 MR HER AT 23 1T



* 1354 -

rhAfE EE A BE S 2020 4F 11 745 32 4555 11 # Chin Crit Care Med, November 2020, Vol.32, No.11

22 WABFIGIRAUG (£ 2) : F B4 CRRT
FREz iy a] B S T ARy T4 (P<<0.01), T4 f8
FAE ICU fEBErta] BBt a] | 28 d #1190 d #Hot
2R 28 d 190 d RRT JIi 2 55y i 25 S ¥ e it2%
B (4 P>0.05).

&2 7 [E CRRT BB #Hl#4AH SA-AKI £&

I R S L5

13 B 1CU fERBERSE  RMERERTE]  CRRT #EZam A
() (d, M(Q, Q)] (d, M(Q, Q)] [h,M(Qy, Q)]
HHAIF4 71 9.0(4.0,15.0) 17.0(10.0,30.0) 26.0(12.0,49.0)
WEIF4L 173 10.0(4.5,18.0) 18.0(10.0,32.0) 41.0(20.8, 87.0)

VA -0.568 -0.187 -3.131
P18 0.570 0.852 0.002

. FiE AR (% () RRT i35 (% (f3i]))

2R

(i) 28 d 90 d 28.d 90 d

BRAIFH 71 45.1(32) 464(33)  493(35)  52.1(37)
WRHAVAYTAL 173 48.0(83) 51.4(89)  45.1(78)  47.4(82)
X1 0.171 0.497 0.359 0.448
P{a 0.778 0.573 0.574 0.573

1 CRRT St B AERRIGTY, SA-AKT J R iE M et &
PEE A, ICU M ERE NS D, RRT A PR CIRYT
23 {FIR B RRTHBUR (8 3) : INATTAL S
Mo TG T 770G F 3 28 d Fl 90 d RRT i % L 4%
ESRWTGIFE L (F P>0.05),

# 3 A CRRT BzhE#lFAH SA-AKI

FiEERE RRT IRBE LR

B AAE B 28 d RRT TEIE #5390 d RRT

A ) o () R % ()
BsTe Tt 10.3( 4/39) 2.6(1/38)
A TH 173 13.3(12/90) 2.4(2/84)

X E 0.235 0.007
PA 0.775 0.934

VE : CRRT WHESEHE B IR (RIATT , SA-AKT A HEREAEAH G 2
VEB , RRT IR IAT
2.4 Kaplan-Meier 2E /7 M1 & 73 BT 25 R (& 1) - A
Oy LIS T IR BT, BT 90 d 45 o, LA I 414K
TBF[A] R (53.91 +4.66) d, B 96 T7 4L T- B ] Ay
(49.69+3.07)d, iZH 90 d EFAEGFR L 2R
it L (x*=0.791, P=0.374).
RIS 1 B

SA-AKI J& 3l CRRT A F| T3 b i 22 1% 48 1 [
T, S IETK | FE AR ORI R BT 4 25 L O A b S i
AR I, P M S S50, CRRT M
TR T A R g E SR, IR AR T SR
[i], QAR A5 2] SA-AKT A8 1 3™ S A s S IR | ot
PG R RR h 8 | 25 i T R A A5 R
3)) CRRT, iX 2 f i B 19 CRRT B L, MM 52

100

1 AL
T BT AL

—— ST AL
—— Wi

3
S
T

RPVEFE (%)

40

20 L L L L L )
0 15 30 45 60 75 90

Fifi et ] ()
1« SA-AKI W MEBERE AHSCME 2o B 1405
1 RTA] CRRT JE BhEFHLBZH SA-AKI F735 R &
Kaplan-Meier =77 £E

Wi F O LS . AN SR 7R, SA-AKI B33 R 5
CRRT "] BE£x 45 % CRRT #5221} a] , {H A 4E K 1CU
A3 g k) B A B T

WS H LI, % AKT & B5E B3, AKI 2 1
i i 3l CRRT 4% AKI 3 #iJ 3) CRRT 0 & 3 %
i 28 d AL, X 47 F 40 (AKIL 2 #89) J5 3l CRRT
A REM R E USSR T SA-AKI 3%,
CRRT Wi ki 2l A i S R i %
g I, S I O R A T AR AR A XL
H AR R, B AR TR R B %) 3 o S AR 22 b ]
(0 3 K o T AR 21 d A BE T XU B
F A s, ™ B SA-AKI 523 B 5 31 CRRT 4
FRREN] B H: 28 d AE7ER Y T A KR
HEHE R B, SA-AKI 855 i )5 3 CRRT Jf A — &
a0 AR I R AR I PR U T R
bR, SA-AKI #3533 CRRT fE & IR AL A, 3%
AR S — A A SR H TR X X — (7]
T HEA T I BEATLG BRI R A D, i = 5 o i
FIBF R 0 RS R, AT CRRT A
J7 AN RE AR e T R 28 d st — iy
A 488 Bl GLPER e HAEAE SR B s R E i 2
L BEHLXT FRAH 5T B, 50 RRT {697 4H 90 d Ji st
R 58%, B RRT 697 4L 53RNy 54% , 41 %
FIGEH 27 L (P=0.38), 78 SA-AKIT B # R
JE 3 RRT HARERAR 90 d stz ™) Aot b i
7, AR 3 CRRT A REF#AIR SA-AKIT 35 19 28 d
K2 90 d FgAEZ,, SA-AKI H & B IIAEMK & U5 AR i
= Gi—hRiE, I D REIK A 2 O K RRT & —
AEERERR, HATET SA-AKI B & B e 2
F LT RRT MBS AR AR At
B, WS 3 CRRT R4 0] L4648 SA-AKT



RS G T 2 RE S 2020 4F 11 45 32 445 11 ] Chin Crit Care Med, November 2020, Vol.32, No.11 :

1355 -

H MY CRRT 5220 8], B X} 28 d #1190 d RRT it &5
FRITC R E T 5 2 & B, RS 3 CRRT
SIAETE #2228 d 190 d RRT KW, A
WFE G, U35 B i SA-AKI 5B 3% th T 9% Kk
i RRT 25 5 —IWFSE o , R IR IR 1
BEhY SA-AKT F35 A 4.8% K RRT, &I IR
i WA 538 9.5% B H JCIEB B RRT 2, A
WFFEAF 0 % 28 d RRT RIS N 12.4% (16/129),
90 d RRT#KHH R g 2.5% (3/122), 55 bk B 55 &%
B, 49K, 5 SA-AKI IR S R Z AR £, i
WA 98 B, APACHE 11 3E4% . 5 5 28 B w0l i
53 (SOFA)., I FLER I AR 25 B L R R I K i
W AF 2B R R 5 R DR A s B A
S04 T CRRT FUR PR — A

2x TR, ABFSE R, SA-AKI B B R 3h
CRRT "] A% % CRRT HF£E 0[], (2 X ICU {3 Be sl
] EEBERTE] . RRT 2R RS8R S8 TE R
H B 14 A BE 2 fe (/0 CRRT J3 3t HL. SA-AKI
BB CRRT 75 2575 JEMEEEAE A AKL P J7 1 -
—J5 i, SA-AKI % CRRT ] DL AL B b (38 B
SCRECONIRYT WS R SR 5 55—y D, CRRT Aty
kT YU YR EA L | YA, BURGeE
Tl A S . SA-AKT H8 35 B i e 2838 S B T/
Pt 545, CRRT IR P — P EEHEK,
HAHGE S — T s [R5, % kg SR n]
REAFAE— B T, T Bt — 2B IR &
RIZEMIR A S AR 2
S0k

[ 1] Mehta RL, Cerd4 J, Burdmann EA, et al. International Society
of Nephrology's Oby25 initiative for acute kidney injury (zero
preventable deaths by 2025): a human rights case for nephrology [J].
Lancet, 2015, 385 (9987): 2616-2643. DOI: 10.1016/S0140-6736
(15)60126-X.

[2] Uchino S, Kellum JA, Bellomo R, et al. Acute renal failure in
critically ill patients: a multinational, multicenter study [J]. JAMA,
2005, 294 (7): 813-818. DOI: 10.1001/jama.294.7.813.

[ 3] Lopes JA, Jorge S, Resina C, et al. Acute kidney injury in patients
with sepsis: a contemporary analysis [J]. Int J Infect Dis, 2009,
13 (2): 176-181. DOI: 10.1016/j.ijid.2008.05.1231.

[4] Chertow GM, Burdick E, Honour M, et al. Acute kidney injury,
mortality, length of stay, and costs in hospitalized patients [J].
J Am Soc Nephrol, 2005, 16 (11): 3365-3370. DOI: 10.1681/ASN.
2004090740.

[5] Lewington AJ, Cerda J, Mehta RL. Raising awareness of acute
kidney injury: a global perspective of a silent killer [J]. Kidney Int,
2013, 84 (3): 457-467. DOI: 10.1038/ki.2013.153.

[ 6] Shankar-Hari M, Phillips GS, Levy ML, et al. Developing a new
definition and assessing new clinical criteria for septic shock:
for the third international consensus definitions for sepsis and
septic shock (Sepsis=3) [J]. JAMA, 2016, 315 (8): 775-787. DOI:
10.1001/jama.2016.0289.

[7] KDIGO AKI Work Group. KDIGO clinical practice guideline for
acute kidney injury [J]. Kidney Int Suppl, 2012, 29 (1): 1-138. DOL:
10.1038/kisup.2012.1.

[ 8] Sutherland SM, Zappitelli M, Alexander SR, et al. Fluid overload

[14]

[22]

[23]

[24]

and mortality in children receiving continuous renal replacement
therapy: the prospective pediairic continuous renal replacement
therapy registry [J]. Am J Kidney Dis, 2010, 55 (2): 316-325. DOI:
10.1053/j.ajkd.2009.10.048.
Rimmelé T, Kellum JA. Clinical review: blood purification for
sepsis [J]. Crit Care, 2011, 15 (1): 205. DOI: 10.1186/cc9411.
AR I IR L IL-18 A E B0 T —1 Tl ICU $3%2
CRRT{AY7 Y AKIL 4 28 d HRSER (1] PR ER 2UpR S |
2019, 31 (7): 832-836. DOI: 10.3760/cma.].issn.2095-4352.2019.
07.007.
Huo Y, Zhang K, Hu ZJ. Interleukin-18 combined with kidney
injury molecule—1 predict 28—day mortality in patients with acute
kidney injury treated with continuous renal replacement therapy in
intensive care unit [J]. Chin Crit Care Med, 2019, 31 (7): 832-836.
DOLI: 10.3760/cma.j.issn.2095-4352.2019.07.007.
Choi G, Gomersall CD, Tian Q, et al. Principles of antibacterial
dosing in continuous renal replacement therapy [J]. Crit Care Med,
2009, 37 (7): 2268-2282. DOI: 10.1097/CCM.0b013e3181aah3d0.
Akhoundi A, Singh B, Vela M, et al. Incidence of adverse events
during continuous renal replacement therapy [J]. Blood Purif, 2015,
39 (4): 333-339. DOL: 10.1159/000380903.
ST S e, A IR R AR v R U 195
Wi [7]. ARG TR AR R, 2019, 31 (10): 1219-1223. DOL:
10.3760/cma.].issn.2095-4352.2019.10.008.
Wu DY, Dong L, Gao S, et al. Effects of body temperature on the
prognosis of patients with septic shock [J]. Chin Crit Care Med, 2019,
31 (10): 1219-1223. DOI: 10.3760/cma.j.issn.2095-4352.2019.
10.008.
MR, 5K B, DR, 45 TR B AR 7 X T e
S BIIRYT B ()] PRI ESS A AR L 2014, 26 (1):
46-49. DOI: 10.3969/j.issn.1008-9691.2014.01.013.
Lin QH, Zhang M, Chen J, et al. Effect of early continuous renal
replacement therapy on patients with severe sepsis [J]. Chin ] TCM
WM Crit Care, 2014, 26 (1): 46-49. DOI: 10.3969/j.issn.1008—
9691.2014.01.013.
Shum HP, Chan KC. Timing for initiation of continuous renal
replacement therapy in patients with septic shock and acute kidney
injury [J]. Ther Apher Dial, 2013, 17 (6): 643. DOI: 10.1111/1744-
9987.12148.
Schneider AG, Bellomo R, Bagshaw SM, et al. Choice of renal
replacement therapy modality and dialysis dependence after acute
kidney injury: a systematic review and meta—analysis [J]. Intensive
Care Med, 2013, 39 (6): 987-997. DOI: 10.1007/s00134-013—
2864-5.
Karvellas CJ, Farhat MR, Sajjad I, et al. A comparison of early
versus late initiation of renal replacement therapy in critically ill
patients with acute kidney injury: a systematic review and meta—
analysis [J]. Crit Care, 2011, 15 (1): R72. DOI: 10.1186/cc10061.
Barbar SD, Clere—Jehl R, Bourredjem A, et al. Timing of renal—
replacement therapy in patients with acute kidney injury and
sepsis [JI. N Engl J Med, 2018, 379 (15): 1431-1442. DOI:
10.1056/NEJMoa1803213.
Payen D, Mateo J, Cavaillon JM, et al. Impact of continuous
venovenous hemofiltration on organ failure during the early phase
of severe sepsis: a randomized controlled trial [J]. Crit Care Med,
2009, 37 (3): 803-810. DOI: 10.1097/CCM.0b013e3181962316.
Gaudry S, Hajage D, Schortgen F, et al. Initiation strategies for
renal-replacement therapy in the intensive care unit [J]. N Engl J
Med, 2016, 375 (2): 122-133. DOI: 10.1056/NEJMoal603017.
Chung KK, Coates EC, Smith DJ Jr, et al. High-volume
hemofiltration in adult burn patients with septic shock and acute
kidney injury: a multicenter randomized controlled trial [J]. Crit
Care, 2017, 21 (1): 289. DOL: 10.1186/s13054-017-1878-8.
Bagshaw SM, Uchino S, Bellomo R, et al. Septic acute kidney
injury in critically ill patients: clinical characteristics and
outcomes [J]. Clin J] Am Soc Nephrol, 2007, 2 (3): 431-439. DOI:
10.2215/CJN.03681106.
Venot M, Weis L, Clec'h C, et al. Acute kidney injury in severe
sepsis and septic shock in patients with and without diabetes
mellitus: a multicenter study [J]. PLoS One, 2015, 10 (5): e0127411.
DOI: 10.1371/journal.pone.0127411.
a7, SN, BRI, 45 . TCU N IRREEMEAR 5 2ok B 4 i
P DI REVK S (520 2R 4T (0], PR fE T SRR sg 2020,
32 (2): 199-203. DOI: 10.3760/cma.j.cn121430-20200106-00037.
He L, Su LJ, Zhang J, et al. Analysis of factors influencing recovery
of renal functions in septic shock patients in intensive care unit with
acute kidney injury [J]. Chin Crit Care Med, 2020, 32 (2): 199-203.
DOI: 10.3760/cma.j.cn121430-20200106-00037.

WSk F YT : 2020-03-04)



