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[Abstract] Objective To compare the clinical effects between continuous renal replacement therapy (CRRT)
and intermittent haemodialysis (IHD) for the treatment of sepsis—induced acute kidney injury (AKI). Methods A
prospective study was conducted. Seventy—three patients with sepsis—induced AKI admitted to the intensive care units
(ICUs) of Tianjin Hospital and Tianjin First Center Hospital from January to December in 2014 were enrolled. They were
randomly divided into two groups: CRRT group (n = 35) and IHD group (n = 38). Data were recorded for the patients in
two groups before treatment, including acute physiology and chronic health evaluation II (APACHE 1) score, mean
arterial pressure (MAP), urine volume, and the levels of C-reactive protein (CRP) and serum creatinine (SCr) before and
1 week after treatment, the time of recovery of urine volume, the length of ICU stay, the duration of organ support, and the
incidence of cardiovascular events. Results There was no statistically significant difference in APACHE Il scores
(21.63 +2.46 vs. 21.34 £2.46), MAP [mmHg (1 mmHg = 0.133 kPa): 71.26 £ 10.70 vs. 75.74 £15.17], urine volume
(mL: 404.00+79.13 vs. 438.97+87.17), CRP (mg/L: 100.94 £ 14.73 vs. 95.17 £27.03), and SCr (umol/L: 394.02 £
50.26 vs. 390.47 +54.42) before treatment between CRRT group and IHD group (all P > 0.05). One week after
treatment, compared to the IHD group, CRRT could dramatically reduce the levels of CRP (mg/L: 41.05 £ 10.15 vs.
60.21+14.78, 1 = 6.401, P < 0.001), SCr (umol/L: 185.97 +-65.48 vs. 232.02+71.93, ¢ = 2.862, P = 0.006), urine output
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recovery time (days: 7.94+3.06 vs. 11.08 £3.71, ¢ = 3.923, P < 0.001), the length of ICU stay (days: 9.54+3.39 vs.
13.42+£3.89, t = 4521, P < 0.001), organ support time (days: 3.23£2.70 vs. 6.34£3.36, 1 = 4.343, P < 0.001),
and the incidence of cardiovascular events [23.53% (8/35) vs. 39.47% (15/38), x’ = 5.509, P = 0.025].
Conclusion Compared to IHD, CRRT can more efficiently help patients with sepsis—induced AKI in removing
excessive water, metabolic waste, and lower the levels of pro—inflammatory cytokines, maintain homeostasis of the
internal environment, lower the adverse effects on cardiovascular system, so that it significantly improve the prognosis of
patients, shorten the time of organ support and the length of ICU stay.

[Key words] Acute kidney injury; Sepsis; Continuous renal replace therapy; Haemodialysis

Fund program: National Clinical Key Specialty Construction Project of China (2011-873)

LM B B 5 (AKD) J2&—Fi iy 22 80 IS 800 . LU
I (SCr) Fh e FUE /NBR g 3 %8 (GFR) B A AR 2 1 I R 25
BAE, W K L2 B A H WL fE B AE . AKT B EAR AR L
N 1% it 50% WFEERTEE G AKL ) H i 2B
T b T G B Y 5% , ) S NS A i
JE . R ERE IR IG T by (ICU) H, FORE FR &4 AKIT
Fie 32 B 01 D DR e T B MR AR v, TR R ICU
50% 1) AKI SETEEATE . B MLR0AH L AR B R K
e, X AKL IS TE B T 38 04 T A =X, ASF 9 2 X L
G3 BT R FH S B IE AR IR YT (CRRT) 5 ] R 1 V37 A
(THD) A7 METHAE S 20 AKT B IR RYERE, LIFTHATF
SRR OB T .
1 #pl57HE
L1 IGRGEORL  SRARTIEVERF IS ik, I8E 2014 4F 1 H =
12 ] RHET R B AR EE T 2 — RO BEBE ICU B22 0 e
FHAEFTEL AKI, H SCr TH& 2 4% . GFR B >50% B¢ R i<
0.5mL-h™" - ke it 6 h BT LU HERM IR R . 15
JMedgsE" ! K RIFLE (FEI . #4056 | ol sk | ORI
) e WbRIE . HERRAEIR <18 % 5 BT e AR H A
JEEGEG , WA R | oS A DG A B il
I 5 2R R S BORNRE S SRS T B T IR BGTRIRYT#
1.2 RHE AT G AR TR AARIE , SR B R P2 51
S, BE R TR R, R B A R 1.
13 A BARYT - H MR BELEC TR0 8 A 4 THD 411
CRRT 41, firA B A ICU Jg 4% 2 M aEAn e 167, 4
FEWAARSE I3 | AR 280 S BT B 2459 |« s 25 P s
FH O SR SRS R AR AR FE A, I
IHD 4T LUMBE T, B5K 4 h, MU H 150 ~ 200 mL/min,

Jii 7K 524 500 ~ 1 000 mL/h ; CRRT 41-F LA CRRT, £ 7K 8 ~
10 h, LI FM 150 ~ 200 mL/min, 57K 5 200 ~ 300 mI/h,
PRI £ 25 1 2 A 300 DA e Dk sl A T e Dk B AR e k-
AT KGR IS, THD 21 R R [ 9% 2% 0 B 4008B I35 HL
PEAT THD YAYY , B M o B OUBE, i 1.3 m® ; CRRT 412%
JH 4% [ 42 55 Prismaflex—113080, B 9 K 1 batter B #4% ,
R A £ 25 17 OO0 R 2 A P ) PR R R R R
LA A 7 A, BT L R 40 mL - kg™ - b i 3 R
S 150 ~ 200 mL/min 5 AR EEE 1 SEBRIE B0, I o # ik
JE (CVP) P i g MU m . I S F E s, g7k
2000 ~ 3000 U,3E711 500 ~ 1000 U/h HREEHIA o % T4 1
B 170 40 BB, A ML TR [ % o A ARG 2 P, 9 o S PR L
Le 1o AIEPEL A8 R AT RS, #rad #
FE T A BER K A 1A
1.4 EFEHE DR AL MRS A TRy TR 2k
Az P 5B PR BORICIT 2 R 48 1T (APACHE 1) 343 °F
B kR (MAP), JR&, V&7 R MORIT G 1 AR C- 2 &
I (CRP). SCr S A b4 4R, IR K B 1] | ICU A BE T i |
B SCREIS DR MU 2 A A R
1.5 Seitae05is - {41 SPSS 19.0 Geitaif, HEveR
B+ bRifE2E (xts) Fon BB AR LECR ¢ A5 5 3
BORBHECR A xR ; P<0.05 MZEFAGHE L.
2 % B
2.1 WYL E SRR LA (B2 1) - Shgh A 73 (i i TR IE
AKI 8235, Horb THD £ 38 5], CRRT 20 35 431 WA s
AEIE JRYTHT APACHE 11943 MAP . JRE® . CRP. SCr %545
br L 22 S RGeS (3 P>0.05), 15 B 20 SL 2k %
BLEIE AT L

®1 ARMBELETTTERARSEEERG (AKD BEELTRILR

my P 3 (B1) i APACHE 11 ik MAP CRP SCr_
W) gy ok (% ,xts) (4, xts) (mL,x+s) (mmHg,x+s)  (mg/L,x+s)  (pmol/L,x=*s)
IHD 2H 38 23 15 58.45+12.94 21.34+2.46 438.97 +87.17 75.74+15.17 95.17+27.03  390.47 £54.42
CRRT 4 35 21 14 58.77+13.26 21.63+2.46 404.00£79.13 71.26+10.70 100.94 +14.73 394.02 +50.26
X e 0.002 -0.106 -0.498 1.790 1.447 -1.118 -0.289
P 0.963 0.915 0.620 0.078 0.062 0.267 0.773

1 THD N IRIBRPEIMGENT , CRRT NS BERCIRIT . APACHE 11 b kA Bl S8 PR R DL T2 R0 1T, MAP S X8k,

CRP 2y C- WA [, SCr A MLALEF ; 1 mmHg=0.133 kPa



rhARfE EE A BE S 2016 4F 3 45 28 45:%5 3 1 Chin Crit Care Med, March 2016, Vol.28, No.3

* 279 -

R 2 AREMEELETAERARSEIIMEHRG (AKD BEET EERNTERLER

g1l B T LA CRP 387 1JAJE SCr RIS ] 1CU fEBE o] ARESCRERIE R R
(%) (mg/L,x+s) (umol/L, x £5) (d,x*s) (d,x=*s) (d,x=*s) (% (f))
THD 21 38 60.21+14.78 232.02+71.93 11.08 £3.71 13.42+3.89 6.34+3.36 39.47(15)
CRRT 4 35 41.05+10.15 185.97 £ 65.48 7.94+3.06 9.54+3.39 3.23+2.70 23.53( 8)
o x 6.401 2.862 4.521 4.343 5.509
P1H <0.001 0.006 <0.001 <0.001 <0.001 0.025

T THD S alErE MBGENT , CRRT gt B NEIAYY , CRP g C— FOWEE 1, SCr M IMILETF, 1CU S TAE ISR IG5 b

2.2 WLLIRYT IR A KIS AR AL (£ 2) « 5 THD 4 b4,
CRRT 413477 )5 1 J& CRP. SCr B & F %, J & 1k &2 B[]
1CU A= Be i ) R By St 4Rt i) 2y O b 4, L i 8 40 &
AR BT (P<0.05 5 P<0.01).

3 3 g

JHeREARE AKI B9 % 2 3 E 70 RAR S 7, S kI T 5 A
FHA RN Rz —

Jie T E 5 1 RS AKT fb g B A B 0 B 4%, 2l I &
LR SRR i & b & Hrp 5 B I 3 2B
A5 THRES TR | ML  MUARTE N BE R EHT R,
R AT L AL /AT A LA R T A A B AT e A K B
RERUN , FETHCH 2k 9 40 DR R PR R A o, BT
HOR /R B B /INVEAR G O e R A G i
JELRAE A F (TNF) = R4 TNF (3G M0, B4 5 R4E
IV 25 AIE (SIRS ) Hhf5 31 B2 A 4 4% 4 e I L IR 1, A5
PERIR N . ST IR « FESR MR 5 | Gl 1l /
WE NBEREZHHERRE T, TNF-o 41K 7 &
B S ARG, N R AL AN IR A S T BB R 2 R, R T4 A
HAL RIS ZRE ) TR, (2 248 B DR RhT2s
AAFE(MODS) a5 [l TNF 32 B ik v s 4 At 286 b
S A0 PN AN, 53500 B 200 ) R e i 7 5 | A SRl ARG A s
15, PN R 2 A5 405 I B A T 1, 5/ Nk v S s L 5 )
JIE Xt Ko “AHXS” AR G GFR FRE, B /IVE
BRI R FE FE AKT

TNF- o JEREHIE A 3R (IL-6, IL-8 . IL-10) %11y
AR, Hod TL-10 VR iR E BT R AR, AR A i
A B0 i R, A BERD ] TL-2, TNF-a J y- T
Pz (IFN=y ) (45 1, 20 BEI T 5L S 3 A0 Y S B 1 1
FHEUMTERREFE M A T RERRAR, LA 3 e RPEA Jo T B4
X R B L S AN TS R, IR R AKIL R
I B G TINF- o AP35 e A A L
BYIC . S SCSRTESE, B G MEA nT LA R/ INE B
2 P AR B T A BT R, Rk A T
SBCE/NER A P9 R AR T, 5 1R NER B N R
S CRP &Pl R A G 2Pk MR 1, 7 e
i SR R 2R 3 ) AT Jed 2 8, -5 9 1 S S TE AT
O, VAN e REIE (19— A R RAEE - AR
JHeFEIE RS CRP /K- BH S 8, B4 B Ik 2 Fn R P A I

(3% 5%, CRP W1 T, %0 CRP HA B s i >,
IHD 5 CRRT ¥JfEA ZOH BRI A /N 79 5T, A WF5E
W7, HEFT CRRT {RY 7 ROBLH AT RE R H A R R 1R 21
FELF, L o 57 A A0 ) R R BIR: 194 200 L 3] 7 /0 , BILAARAR 52 199
WA, G fRR , ABFST T BB E AT IR SCr kK
UL R 5 15 THD ZUAREE, CRRT 2L 3 o g 1 A 2
A LA ROE R B AR A A E 1 R TR A BT, AT A
T EMERHE— A 5 RIRHETE R T LA B ) ,
X HAL S FR S TR E R IR R BR AIRIZ . ABITSE
H1 CRRT 41ifiJ7 5 CRP S RITFE AR T, SCr. JREER
S H] 45 52 W 15 T B O 48 A A THD 21 W) S 0t i) 2
CRRT 25 ] 4 | B I )6 7 700 /D, % 13t 3 ) 2 5
M/ , 368 3 ) ) 5598 R D S RN L Rk RS R K 4
TEORIF MLV B 1) AR AT W 0 T ] BE L i BRIk A
ZARIKY RO N ST , A0 AN R R A A
T THD 20, 3l 76 8838 1 ATl 4 T A e e
[F) LS B SCRp 1B) 9 TR R A B
S % ik

[ 1] Uchino S, Bellomo R, Goldsmith D, et al. An assessment of the
RIFLE criteria for acute renal failure in hospitalized patients [J].
Crit Care Med, 2006, 34 (7): 1913-1917. DOI: 10.1097/01.CCM.
0000224227.70642 4F.

[ 2] Hoste EA, Clermont G, Kersten A, et al. RIFLE eriteria for acute
kidney injury are associated with hospital mortality in critically ill
patients: a cohort analysis [J]. Crit Care, 2006, 10 (3): R73. DOI:
10.1186/cc4915.

[3] Silvester W, Bellomo R, Cole L. Epidemiology, management,
and outcome of severe acute renal failure of critical illness in
Australia [J]. Crit Care Med, 2001, 29 (10): 1910-1915.

[4] Levy MM, Fink MP, Marshall JC, et al. 2001 SCCM/ESICM/
ACCP/ATS/SIS International Sepsis Definitions Conference [J].
Crit Care Med, 2003, 31 (4): 1250-1256. DOI: 10.1097/01.CCM.
0000050454.01978.3B.

[5] Bellomo R, Ronco C, Kellum JA, et al. Acute renal failure—
definition, outcome measures, animal models, fluid therapy and
information technology needs: the Second International Consensus
Conference of the Acute Dialysis Quality Initiative (ADQI) Group [J].
Crit Care, 2004, 8 (4): R204-212. DOI: 10.1186/cc2872.

[ 6] Dellinger RP, Carlet JM, Masur H, et al. Surviving Sepsis Campaign
guidelines for management of severe sepsis and septic shock [J].
Crit Care Med, 2004, 32 (3): 858-873. DOI: 10.1097/01.CCM.
0000117317.18092.E4.

[ 7] Mandelbaum T, Scott DJ, Lee J, et al. Outcome of critically ill

patients with acute kidney injury using the Acute Kidney Injury
Network criteria [J]. Crit Care Med, 2011, 39 (12): 2659-2664.



+ 280 ¢ e T 2 RPE 2 2016 4F 3 J4F 28 %4 3 ] Chin Crit Care Med, March 2016, Vol.28, No.3

DOI: 10.1097/CCM.0b013e3182281f1b. with inflammatory phenotype and HLA genotype [J]. PLoS One,
[8] Nalesso F, Ricci Z, Ronco C. Management of acute renal 2012, 7 (6): €35838. DOI: 10.1371/journal.pone.0035838.
dysfunction in sepsis [J]. Curr Infect Dis Rep, 2012, 14 (5): 462- [ 19 ] Nguyen TC, Han YY, Kiss JE, et al. Intensive plasma exchange
473. DOLI: 10.1007/s11908-012-0274—4. increases a disintegrin and metalloprotease with thrombospondin
[9] Yegenaga I, Tuglular S, Ari E, et al. Evaluation of sepsis/systemic motifs—13 activity and reverses organ dysfunction in children
inflammatory response syndrome, acute kidney injury, and with thrombocytopenia—associated multiple organ failure [J].
RIFLE criteria in two tertiary hospital intensive care units in Crit Care Med, 2008, 36 (10): 2878-2887. DOI: 10.1097/CCM.
Turkey [J]. Nephron Clin Pract, 2010, 115 (4): ¢276-282. DOI: 0b013e318186aa49.
10.1159/000313486. [20] Li W, Li J, Ashok M, et al. A cardiovascular drug rescues
[ 10] Suh SH, Kim CS, Choi JS, et al. Acute kidney injury in patients mice from lethal sepsis by selectively attenuating a late—acting
with sepsis and septic shock: risk factors and clinical outcomes [J]. proinflammatory mediator, high mobility group box 1 [J]. J Immunol,
Yonsei Med J, 2013, 54 (4): 965-972. DOI: 10.3349/ymj.2013. 2007, 178 (6): 3856-3864. DOI: 10.4049/jimmunol.178.6.3856.
54.4.965. [21] Tzeng HP, Fan J, Vallejo JG, et al. Negative inotropic effects of
[ 11] Poukkanen M, Wilkman E, Vaara ST, et al. Hemodynamic variables high—mobility group box 1 protein in isolated contracting cardiac
and progression of acute kidney injury in critically ill patients with myocytes [J. Am J Physiol Heart Circ Physiol, 2008, 294 (3):
severe sepsis: data from the prospective observational FINNAKI H1490-1496. DOI: 10.1152/ajpheart.00910.2007.
study [J]. Crit Care, 2013, 17 (6): R295. DOI: 10.1186/c¢13161. [22 ] Romanovsky A, Morgan C, Bagshaw SM. Pathophysiology and
[ 12] Legrand M, Dupuis C, Simon C, et al. Association between systemic management of septic acute kidney injury [J]. Pediatr Nephrol,
hemodynamics and septic acute kidney injury in critically ill 2014, 29 (1): 1-12. DOI: 10.1007/s00467-013-2427-6.
patients: a retrospective observational study [J]. Crit Care, 2013, [23] B, Wm0, 258, 55 | X i SO s MR T R B
17 (6): R278. DOI: 10.1186/cc13133. ERHORES 2R (], T E RS RS A 2Rk |, 2015, 22 (1):
(13 ] M, 2250l . e 2ot B0 i 2ot S5 iR F ot it 46-50. DOI: 10.3969/j.issn.1008-9691.2015.01.011.
J& [J]. FrE B EE 2545 | 2013, 15 (6): 114-117. DOI: 10.3969/ Lyu J, Yang JS, Li T, et al. Influences of Xuebijing injection on
J-188n.1672-9463.2013.06.045. organs' ultra—microstructure in septic shock rats [J]. Chin ] TCM WM
Wang HB, Li KP. Pathogenesis and treatment of acute kidney injury Crit Care, 2015, 22 (1): 46-50. DOI: 10.3969/.issn.1008-9691.
insulted of sepsis [J]. Mod Med J China, 2013, 15 (6): 114-117. 2015.01.011.
DOI: 10.3969/j.issn.1672-9463.2013.06.045. [24 ] Lerolle N, Nochy D, Guérot E, et al. Histopathology of septic shock
[ 14 ] BR#ass , X —W6, o5 4 | BREERE 2k B 4005 15 56 TR 3R K induced acute kidney injury: apoptosis and leukocytic infiltration [J].
XFHUE R 318 1 53HT (0], ThE SRR, 2012, 32 (7): Intensive Care Med, 2010, 36 (3): 471-478. DOI: 10.1007/500134—
537-539. 009-1723-x.
Chen, MM, Liu YN, Cao Y, et al. Risk factors and prognosis of [25 ] X4, =0 R | &5 . AP 98 P8 AR /K7 55 40 B P 1 3
septic acute kidney injury: a clinical analysis [J]. Chin J Pract SR JIT B e 75 S e T R R B G AH S T by [J]. A fG
Intern Med, 2012, 32 (7): 537-539. R ZRES | 2015, 27 (6): 448-453. DOI: 10.3760/cma.j.issn.
(15 ] BRtoe, sin, TR, 45 R IR SEIR T -« X 2 80 ' Dk 2095-4352.2015.06.007.
[ 5 2725 E 22 5% N 8z AEL 40 e 34 42 AL 1 A 52 g J1- e G i Zhao L, Zang XF, Chen W, et al. Analysis of correlation between
JARIEE: . 2015, 27 (6): 494-497. DOI: 10.3760/cma.j.issn. inflammatory parameters and severity of sepsis caused by bacterial
2095-4352.2015.06.015. bloodstream infection in septic patients [J]. Chin Crit Care Med,
Mao AR, Huang H, Ding K, et al. Modulation of endothelial 2015, 27 (6): 448-453. DOI: 10.3760/cma.j.issn.2095-4352.2015.
progenitor cells by tumor necrosis factor—a in multiple organ 06.007.
dysfunction syndrome in swine [J]. Chin Crit Care Med, 2015, 27 (6): [26 ] MREDL, kW] BRES, 4 . LISk B R AR TR ik
494-497. DOL: 10.3760/cma.j.issn.2095-4352.2015.06.015. SEBRFMIAITE X ). T ET P ES A S8, 2014, 21 (1)
[ 16 ] Bellomo R, Wan L, Langenberg C, et al. Septic acute kidney injury: 46-49. DOI: 10.3969/}.issn.1008-9691.2014.01.013.
new concepts [J]. Nephron Exp Nephrol, 2008, 109 (4): €95-100. Lin QH, Zhang M, Chen J, et al. Effect of early continuous renal
DOI: 10.1159/000142933. replacement therapy on patients with severe sepsis [J]. Chin ] TCM
[17] Langenberg C, Wan L, Egi M, et al. Renal blood flow in WM Crit Care, 2014, 21 (1): 46-49. DOIL: 10.3969/j.issn.1008—
experimental septic acute renal failure [J]. Kidney Int, 2006, 69 (11): 9691.2014.01.013.
1996-2002. DOI: 10.1038/s].ki.5000440. ( Wk H I 2015-06-11)
[ 18] Payen D, Lukaszewicz AC, Legrand M, et al. A multicentre study of ( YR - AR, 2SR )

acute kidney injury in severe sepsis and septic shock: association

B - AR - G -
AT RS T BRI L ER

BT H B SO I BT R R, G E K A AR S | AR BRI R TR (863 TR, [ R TG T |
el 52 L R AR DT A 4] (973 311 5 Al L L G 900 1 B AR G 0 B0, a0 e 2 T A Rt R A 7 22 5 e B 6 W R
L T B T AT LB S0 PR A R B o R 244 B e e PR S R B H A T B DX PR
SRR A . AR T HRESARTE AR b SEEIUH RHAINGEE 5, 7050 BT | SO 2O A T 7 .
)

BEETE « F5E R T A T (973 1141) (2013CB532002) 5 5 A A6 5 (30271269)

Fund program: National Key Basic Research Program of China (973 Program) (2013CB532002); National Natural Science
Foundation of China (30271269)



