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[ Abstract] Objective To investigate the clinical characteristics of sepsis-associated acute kidney injury ( SI-AKI) patients in
intensive care unit (ICU) and the impact of timing of continuous renal replacement therapy ( CRRT) on 28-day prognosis in them.
Methods A retrospective analysis was made on 44 SI-AKI patients hospitalized in Department of Critical Care Medicine, the First
Medical Center of Chinese PLA General Hospital from June 2017 to December 2018. According to whether CRRT was performed within
48 h after the occurrence of AKI, 29 patients were assigned into the early CRRT group, and the other 15 patients into the late CRRT
group. Their physiological indicators and 28-day outcomes were compared between the 2 groups. SPSS statistics 17. 0 was used to
perform the statistical analysis. Kaplan-Meier survival analysis was employed to analyze the 28-day prognosis of the patients.
Results  According to the Kidney Disease: Improving Global Outcomes (KDIGO) Clinical Practice Guideline, there were 6(13. 6% )
patients at AKI stage 1, 8(18.2%) at stage 2, and 30(68.2% ) at stage 3. The patients having transient AKI accounted for 18. 2%
(8/44), and persistent AKI for 81. 8% (36/44). Within 28 d after AKI occurrence, 15 cases died. The early CRRT group had a
higher proportion of diabetes mellitus (31. 0% vs 6. 7%, P=0.048) , and obviously lower levels of systolic blood pressure [ (114+15) vs
(130+15) mmHg,P=0.005] during the process of CRRT, mean arterial pressure [ (82+11) vs (91+18)mmHg, P=0.040], serum
creatinine (197.0 vs 418.9 pmol/L, P =0.002,), urea nitrogen ( 12.9 vs 35.0 mmol/L, P<0.001), serum calcium (1.9 vs
2. 0mmol/L, P=0.007), serum magnesium (0.7 vs 0. 8 mmol/L, P=0.013), elevated serum levels of hemoglobin [ (96+26) wvs
(84+13)g/L, P=0.041] and lactic acid (3.8 »s 1. 7mmol/L, P=0.009) , and lower proportion of those at AKI stage 3 (58. 6% wvs
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86.7%, P=0.041), when compared with the late CRRT group. The 28-day mortality was 31% (9/29) in the early CRRT group,
and 40% (6/15) in late CRRT group, and there was no significant difference between the 2 groups (P=0.575). Conclusion Early

CRRT does not improve 28-day mortality in SI-AKI patients.
[ Key words]

sepsis; acute kidney injury; continuous renal replacement therapy; prognosis

This work was supported by the Project of Science and Technology Plan of Beijing (Z161100000116054) and the Project of National
Clinical Research Center for Geriatric Diseases of China (NCRCG-PLAGH-2017008).

Corresponding author: ZHOU Fei-Hu, E-mail: zhoufh301@ 126. com

JHR BERE SEATLAAR PR R G S 51117 X 2 21 2 B 3 B 1Y)
oot , 38 EREAR R IRERIESE T2 A K86 200 000 ],
BRI B2 10 /23550 | s RE IR 5 3 35 e P BB
TRk 40% Y, REHRBLE LY B FRIRIT R
AN E SCR IR YT B B W ke N
i R BEAE SR F R IE AT JE d AT, Horh— AN i R 2
JHe R i AH G (1% 20 P B4 (sepsis induced acute
kidney injury, SI-AKI) . JHe 75 A e 350 PR 7 R
40% ~78% NI tH B AKL, % AKI (Y IRTFAE (& LT
Rik 70% 4 % S E IR ACIE 97 (continuous
renal replacement therapy , CRRT) J&RUAFAE AKI i
HEZ R A, H B E B H CRRT 3 CE 18,
AR B WF 5 SR 14T CRRT, WA WF 58 3R W] B
9 CRRT JFAHR iy A A7 3007 8 2Bk 995 6
JG 2121 (Kidney Disease: Improving Global Outcomes,
KDIGO) #§F5 5 1 CRRT JA77 AKI B HI I HLA
BEAUAR 38 1M LT ( serum creatinine , SCr) A1 ( 1) Ifil R
Z &, (blood urea nitrogen, BUN ) 7K -2k 52 | 1711 77 H8
PRI & 7538 A CRRT DL S 9256 2= 4R b 1 28 1k
BEHBLER I E . AL, AR ZE X R R ] CRRT
X SI-AKI (83 28 d TS 2 H#EAT T #50F, LU
e AR B2 0 ) e P I 2%

1 ®WxE5HAZ*
1.1 BRI

[l B 43 A7 2017 4F 6 H % 2018 4F 12 J gt ik
B BE B — B 2 rhol EE BE 2E B SI-AKL R H
44 15 AR4E AKI &4 48 h 24T CRRT 43 740
CRRT 41 29 A CRRT 41 15 #i], a2 Wi
28 2018 4F [ By e 35 4E 75 B 5 AKT 2 16 2 1]
KDIGO #5 Fg hnifi: (1) 48 h P SCr>26.5 wmol/L;
(2)7d P SCr K FH gt L =1.5 5, 90
AARHE: (1) 84 >18 45 (2) AKL #1i2 /517 CRRT;
(3) FEBE AT ] > 48 h; (455 I %6k 4, HEBR A
(1) BGFET=; (2) AAE A W5 579 5 (intensive care
unit, ICU) Fi & 17 B % 18 J7 ¥ (renal replacement
therapy, RRT) ; (3) 12 "B HiE

1.2 7k

TRITHLES N BRAUN (i 9, [ ) 5% Aquarius IfiL
JEMLCESE, S ) D8R A RO FH1200 (AL AL,
HA) . CRRT B2 R HT 457 22 i — i ok 1 0 2ot
( continuous veno-venous hemodiafiltration, CVVH) ,
WK 12~48h, 344 36 h, IfiL i & 150 ~ 250 ml/min, ML
PEA UE fF AT AN T E M, B WO 2000 ~
4000ml/h, EA W PR T 135 mmol/L, S T
118 mmol/L, BEEST 0. 8mmol/LL , #5295 10. 6 mmol/L ,
45 1. 6 mmol/L, B BT 0. 8 mmol/L, B ik 5 Tk &
SRR SRRV 8 S AR A I (1 Zh A5 % | I 0 it
WEF T RN R R, I R SR
PRER B 18 T R e, AR B BE MRS S
1.3 BiERR
131 — Bl oA PR MR B
(body mass index, BMI) | 3 fil %5 9 | I R FH 25
AKT IR A e Fs T 5k I AP gl kO
1.3.2 A:HIhRessts Sk B 518 ROk
BLPEAL 1T (acute physiology and chronic health evalua-
tion Il , APACHE 11 ) ¥ 4. /¥ &t %% B = w8 11 1l
(sequential organ failure assessment, SOFA) ¥4 Ifil
2176 A, A % A (albumin, ALB) | Ifil #L B2 ( lactic
acid, Lac) | L85 | ML8% | MR | MLAN , 4R fbmk  MLEE |
A 75 i 49 K 7T 1A ( N-terminal pro-B-type natriuretic
peptide, NT-proBNP ) . W A 4 ¥k & ( fraction of
inspired oxygen, FiO, ) | 3y ik Ifil %0 11 F1 B ( arterial
oxygen saturation, Sa0, ) . £) 7 | R = A/ 5 e
(arterial partial pressure of carbon dioxide ,PaCO,) %
A ¥8 B (oxygenation index, OI) . SCr, BUN 1 JR fig
(uric acid, UA) %,
1.3.3 28d fiEdatn  ICsRAEAFATE <28 d Y
HARRB W58 AKTL RAEJG B3 28 d A7
1.4 SitF4hE

I SPSS 17. 0 GEitH i xd Bedim b Ar b, 11
PR G IR A B PR i 25 (x2s) R,
I LR ¢ K950, AFFE IR0 # DL 4L
(M) APE S LT (Qy, Qy) i, 4L 1) B R A
Mann-Whitney U f 5%, 140508 G150 (A 20 %)



FRAE AR LRV E e 20194E9 H 28 A 4518 % %59 A Chin J Mult Organ Dis Flderly, Vol.18, No.9, Sep. 28, 2019 - 653 -

PN L] FL A Fisher KL . Kaplan-Meier /=
fEh St i 28 d Hil)5 . DA P<0.05 HZERAL

PEI-SE
2 & R

BEEARER

44 EBHE R B 63.6% (28/44) . M HE KDIGO
AR UE, AKL 1 3] 13.6% (6/44),2 1 18.2%
(8/44),3 1] 68.2% (30/44), % & AKI &

2.1

18.2% (8/44) , Fr&ltt AKI /5 81.8% (36/44) . &
IFE I B & 29. 5% (13/44) , & 5 W5 IR 9 2 %
mi 22.7% (10744 ), & JF 5 O B EE 13.6%
(6/44) ., AKI &/ 28d I} 15 BIFET
2.2 2HBEELERBILR

L CRRT 41AH HEMe ) CRRT 4 H 38 b IR L
1] Wi s P28k SCr BUN L ILZL 4R | Lac | IfiL
5 MBE | AKL 43345 22 A it 2E 5 L (P<0.05;
1),

R1 2HBEELFMILE

Table 1 Comparison of baseline data between two groups
Item Early CRRT group (n=29) Late CRRT group (n=15) P value

Age[ years, M(Q, Q3) ] 58(49,66) 45(36,67) 0.413
Male[ n( %) ] 17(58.6) 11(73.3) 0.336
BMI (kg/m?, &+s) 24.4x2.8 25.3+5.2 0.538
Comorbidity[ n( %) ]

Hypertension 9(31.0) 4(26.7) 0.762

Diabetes mellitus 9(31.0) 1(6.7) 0.048

Coronary heart disease 4(13.8) 2(13.3) 0. 966
SBP(mmHg, x+s) 11415 130+20 0. 005
DBP(mmHg, x+s) 66+10 72+19 0.287
MAP(mmHg, x+s) 82+11 91+18 0. 040
CVP[emH,0, M(Q,, Q)] 10(8.5,14.5) 12(10,15) 0.727
APACHE II [ score, x+s] 22+8 19+8 0.384
SOFA[ score, M(Q,, Q3) ] 14(10,15) 11(8,14) 0.128
SCr[ wmol/L,M(Q,, Q3)] 197.0(118.8,298.4) 418.9(313.0,614.6) 0. 002
BUN[ mmol/L, M(Q,, Q3) ] 12.9(9.0,18.4) 35.0(19.2,46.3) <0.001
UA[ wmol/L, M(Q,, Q3) ] 363.5(275.9,509.1) 554.3(307.0,701.3) 0. 141
ALB[ ¢/L, xs] 28.0+7.2 28.4+4.1 0.791
Hemoglobin[ g/, x+s ] 96+26 8413 0. 046
Lac[ mmol/L, M(Q;, Q3)] 3.8(2.4,6.1) 1.7(1.0,3.2) 0. 009
Pa0,[ mmHg, M(Q,, Q)] 120.0(87.0,135.5) 93.0(66.0,138.0) 0.185
PaCO, [ mmHg, M(Q,, 03)] 35.1(30.6,38.5) 32.0(27.0,44.1) 0.511
OI mmHg, M(Q,, Q3) ] 251(144,314) 233(210,337) 0.970
Calcium[ mmol/L, M(Q,, Q5)] 1.9(1.7,2.0) 2.0(2.0,2.1) 0.007
Phosphate[ mmol/L, M(Q,, Q5)] 1.2(0.7,1.8) 1.6(1.0,2.2) 0. 265
Magnesium[ mmol/L, M(Q,, Q;) ] 0.7(0.6,0.8) 0.8(0.8,0.9) 0.013
Kalemia[ mmol/L, M(Q;, Q)] 4.4(3.9,4.8) 4.6(4.0,4.9) 0.298
Natremia[ mmol/L, M(Q,, Q5) ] 144(136,147) 142(140,150) 0.260
CO, [ mmol/L, M(Qy, Q5) ] 17.1(13.8,20.5) 19.8(15.6,26. 1) 0.116
NT-proBNP[ pg/ml, M(Q,, Qs) ] 3299(1388,14838) 8356(2231,11547) 0.450
AKI[n(%) ] 0. 128

Transient AKI 7(24.1) 1(6.7)

Persistent AKI 22(75.9) 14(93.3)
AKI stage[ n( %) ] 0.041

Stage 1 6(20.7) 0(0.0)

Stage 2 6(20.7) 2(13.3)

Stage 3 17(58.6) 13(86.7)

CRRT: continuous renal replacement therapy; BMI: body mass index; SBP: systolic blood pressure; DBP : diastolic blood pressure; MAP : mean aortic

pressure; CVP: central venous pressure; APACHE II ; acute physiology and chronic health evaluation Il ; SOFA : sequential organ failure assessment;

SCr; serum creatinine; BUN: blood urea nitrogen; UA; uric acid; ALB; albumin; Lac: lactic acid; PaO, : arterial partial pressure of oxygen; PaCO, :

arterial partial pressure of carbon dioxide; OI: oxygen index; NT-proBNP: N-terminal pro-B-type natriuretic peptide; AKI; acute kidney injury.

1 mmHg=0. 133 kPa.
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Figure 1 Kaplan-Meier survival analysis of 28 d prognosis
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