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ABSTRACT Objective: To determine the prognosis and risk factors of acute kidney injury (AKI) after respiratory failure patients.
Methods: 235 patients diagnosed as respiratory failure admitted in the Internal Medicine Intensive Care Unit and Respiratory Division in
Renji Hospital, Shanghai Jiaotong University School of Medicine from January, 2006 to December, 2008 were retrospectively analyzed.
The clinical data and laboratory tests before and after AKI were compared. The clinical risk factors of prognosis of AKI in respiratory
failure patients were analyzed. Multivariate COX regression analysis was used to investigate the independent risk factors of prognosis of
AKI in these patients. Results: Of the total 235 patients diagnosed as respiratory failure, the survival rate of AKI patients was significantly
lower than those without AKI (P<0.001). In 225 respiratory failure patients (excluding 10 patients giving up treatment to discharge), the
incidence of AKI in death was higher than in survival (65.6 % vs 20.1 %, P<0.001). Multivariate COX regression analysis showed that
AKI stage (HR=1.362) was the independent risk factor of mortality in hospital of respiratory failure patients. Of 77 cases of AKI in
respiratory failure patients (excluding 4 patients giving up treatment to discharge), leukocyte count [(13.31+4.44) x 10° vs (10.77+3.76)
x 10°,P=0.011], proportion of diuretics application (92.5 % vs 72.7 %, P=0.023), rate of ventilator weaning failure (100.0 % vs 23.1 %,
P<0.001), incidence of multiple organ failure (MOSF) [65.0 % vs 0 %, P<0.001) were significantly higher in death than in survival, and
ALB [31.914+4.92 vs. 34.70+5.14 g/L, P = 0.021) was lower in death than in survival. Multivariate COX regression analysis suggested
that ventilator weaning failure (HR=15.50), MOSF (HR=2.72) were independent risk factors of death in hospital of AKI in respiratory
failure patients. Conclusions: AKI stage was the independent risk factor of death in hospital of respiratory failure patients. Ventilator
weaning failure and MOSF were independent risk factors of AKI in respiratory failure patients.

Key words: Respiratory Failure; Acute kidney injury; Mortality; Prognosis; Risk factor

Chinese Library Classification(CLC): R563.8; R692.5 Document code: A

Article ID:1673-6273(2018)04-695-06

I % 0y JE HLRE it £ / MR S 30 25 i (acute

RS . . :
H lung injury/ acute respiratory distress syndrome, ALI/ARDS) EL.f5

YEZ T A ERAE(1984-) , 2 WA 58 A, 25T JrIn) : FAE BEF, HLIG - 13817256181, E-mail: ty0321021@126.com
o SEHVER AR (1972-), 55 LA 9TAE | B2, W9 05 1)« 0 S 2% , E-mail: xinhui_72@hotmail.com
(ke H #9:2017-05-28 3% H 1. 2017-06-21)



- 696 - MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol18 NO.4 FBR.2018

Rk R I RIEZ SET RS AR, H— B 2t
"5 451 i (acute kidney injury, AKI), 283 AL T 24 KIS Hn,
KL il i Pr2s(NHLBDARDS A4 ) — I 5T 5k i
NI 35 % ALVARDS BF7E—JE W 3L AKL, I & AKT ()
HBEFET-H N 59 %-80 %, i T AR &4 AKL HERY,

AR, B 2 e B A A o AR TR 4R ), I R R
VXt AKT (2 Wi A E TR KR4 &, (HE FBN 2 Win
THEXT IR vy S8 1 AKT R ARG L fa s K2 LS i 4347
HATe /0. mFMERNEElER, BRnar FRERR. Hh
I, ASHHSERIEIR R J5 & AKL R E TR 4T T A
SHT, LAT SR e IR R v £ T 1 R RS AKI ¢
F NIRRT A PR 28 A 30 B s R U S 4t

1 M 5FE

1.1 ARITE

2006 4E 1 A 1 HZ 2008 4F 12 A 31 H FiE3CHE K¥E
2[5 BT IR A 1% e T R AR B M 4 2 WS 4 e S )
/A 2 RUL E T RER A S R BGRB8 #0018 2 L
WP ol R R I 4, 3k 235 i,
1.2 FERllg

AT B S R, 1 A AL,
1.3 45FREN

WP R 5 AKIRE SCoRy & A T W 30 B R0 8 (10 Rl R0 {1
M WURF Y 22 (855 . AKT 2 SCRYTE . AR9E 2012 4 KDIGO 45
RS, % AKT E K 48 /Nt A I JULET (Ser) | FF2 26.5 mol/L
R AR Ser ACERAINZ 50 %, FI(ZK) R & <0.5 ml-kg'-h' ik
6 /AT, [ ARG HE B AT AKT 430100, A IR SCHRM,
14 Git=Hi%

ERAATHE ORI T8 FrifE2E3es , WAL Lhag

FH A58 5 THECTORER IR AR 37 , 4] FE AR IR 05 K6
Bormk Fisher KEafRE50: , 41 18] A AR S BB G5 5 A= A7 73 B
K Log-Rank 55, COX [IHMT AAFAISCINER, PrA Kt
K SPSS 15.0 G H AT T St

2 &R

2.1 BRziEEESEHFER

TF A AR ELIE U e 34 1Y 235 BnF ik g, 1
145 i T HUAMGE U8 1.7 %)(HH JC A1 Bipap 4l Bhidi < 88 141 |
HAWUGE S 34 6] To] + A6 23 $i), 71 G K
(30.2 %), kA4 AKI # 77 ] (32.8 %), i FNEtiayr
(RRT)1 (1.2 %), &R A S # ik Ik 1 7 83 (Conti-
nous Veno-venous Hemofiltration, CVVH), {ERe#A[A], "B BhhEE
4RSS 24 B1(31.2 %), 34K IE 13 $i(16.9 %), KKK 40 il
(51.9 %),

WPIR R0 J5 e A 22 NERR D) BE 3 W (MOSF)35 f3i](14.9 %); Ji
DIgeS 2 41(0.9 %); Lo ALk Il 97 f5(41.3 %) i i 48 5 44 17
Bl (7.2 %) 235 fINF I 28 8 5 T A B RIAETE 164 141](69.8
%), LT 61 f4i](26.0 %), JHFTRIT HiBE 10 (4.2 %), FEBEH L
WA 16 RAQR: 11 K -24 K).

22 MIRFIRRE AKI 53E AKI 2EHFUSER L&Y

235 fnpng s R, & AR AKL 77 f4](32.8 %), JE AKI
158 f41] ,  Fb 25 19 40 T i 1% o 2 B - AK 40 78 3% () MOSF [ 441]
[33.8 % vs 5.7 %, P<0.001.]. MEMEHLIBLHLLE ML [58.4 % vs
16.5 %, P<0.001] FET-3[51.9 % vs 13.3 %, P<0.001]#5) & FE
AKI A, W2 RA M BETE . £ 77 6] AKTEH T 4
e S 0] S ik 7 AW 24 191 (31.2 %), B IS Dy 40 45i)(51.9 %),
W1,

*® | R EE AKIASHE AKI BFEHERL

Table 1 Comparison of the prognosis with patients between AKI and non-AKI in respiratory

Total AKI non-AKI P
(n=235) (n=77) (n=158) (AKI vs non-AKI)
Ventilator weaning failure(n, %) 71(49.0 %) 45(69.2 %) 26(32.5 %) <0.001
Renal function recovered fully(n, %) 182(77.4 %) 24(31.2 %) — —
MOSF(n, %) 35(14.9 %) 26(33.8 %) 9(5.7%) <0.001
Death(n, %) 61(26.0 %) 40(51.9 %) 21(13.3 %) <0.001
16.00 17.00 16.00
Length of stay in hospital(day) 0.962
(11.00-24.00) (8.00-28.50) (12.00-23.00)

23 BRFIBEREERETHERRES

235 {5 S S 10 SR 2 N BGRRYT B, T LA
G o 3BT LU ATERY 225 (I 208 ThAE T R R
B— B B AKT BfE FI US TEOLAE N R G A SET-
1) 4F- #4 [ 78.00 (68.50-82.00) vs 72.50(61.00-78.00), P=0.002] . #L
BB R K [80.3% vs 54.9% ,P<0.001]. JE Rl Secr [78.20
(55.10-111.50) vs 68.35 (55.50-81.70) pwmol/L,P=0.043] WBC
THEC[(12.512 4.43) x 10° vs (9.66% 4.68) x 10°,P<0.001] AKI
K HF[65.6 % vs 20.1 %, P<0.0017 FI| FR 7 HLAI[80.3 % vs

37.2 %, P<0.0017 W% 3 AL 26 e L 4611 [100.0 % vs 18.9 % , P<0.
0017 .MOSF %4 #[57.4 % vs 0 %, P<0.001134 1 3 5 TAETE 41
B, MIET 4l FE M ALB [31.57+ 4.97 vs 35.15% 5.39 g/L,
P<0.001].PaO,/FiO, [179.02% 58.35 vs 215.54% 75.70 mmHg,
P=0.001],PaCO,[59.49% 29.29 vs 67.84+ 23.00 mmHg, P=0.047]
JHb [122.56 % 29.20 vs 135.83 + 26.30 g/L,P=0.001],.HCOy
[29.94% 11.15 vs 35.02+ 8.28 mmol/L,P=0.002]¥ (% FFCT-41.
MM ZEFAH B2 EL. WE 2,

MR 2.1 IR RIS, W40 P{E <0.05 A48
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Table 2 Comparison between death and survival of respiratory failure patients

Total
(n=225)

Death
(n=61)

Survival

(n=164)

P
(Death vs Survival)

Clnical data

Age(year) 74.00(64.00-80.00) 78.00(68.50-82.00) 72.50(61.00-78.00) 0.002
Male(n, %) 148(65.8 %) 41(67.2 %) 107(65.2 %) 0.782
ALI/ARDS(n, %) 52(23.1 %) 19(31.1 %) 33(20.1 %) 0.081
Mechanical ventilation(n, %) 139(61.8 %) 49(80.3 %) 90(54.9 %) <0.001
AKlI(n,%) 73(32.4 %) 40(65.6 %) 33(20.1 %) <0.001
Laboratory test
PH 7.339%+ 0.108 7.360+ 0.147 7.346% 0.106 0.575
HCO;(mmol/L) 33.65+ 9.40 29.94+ 11.15 35.02+ 8.28 0.002
PaCO,(mmHg) 65.58+ 25.67 59.49+ 29.29 67.84% 23.00 0.047
SpOx(%) 94.00(90.00-98.00) 94.00(90.00-97.00) 94.00(90.00-98.00) 0.534
PaO,/FiO,(mmHg) 205.64+ 0.73 179.02+ 58.35 215.54+ 75.70 0.001
WBC(*10%/L) 10.43% 4.77 12.51+ 443 9.66x 4.68 <0.001
Hb(g/L) 132.23+ 27.69 122.56 29.20 135.83+ 26.30 0.001
GPT(IU/L) 24.00(13.00-48.00) 26.00(13.50-95.00) 24.00(13.00-43.00) 0.189
ALB(g/L) 34.16x 5.49 31.57+ 493 35.13+ 5.39 <0.001
Basic Scr(mol/L) 71.00(55.60-89.25) 78.20(55.10-111.50) 68.35(55.50-81.70) 0.043
Prognosis
Diuretics application(n, %) 110(48.9 %) 49(80.3 %) 61(37.2 %) <0.001
Ventilator weaning failure(n, %) 66(29.3 %) 49(100 %) 17(18.9 %) <0.001
MOSF(n, %) 35(15.6 %) 35(57.4 %) 0(0 %) <0.001

£ : HCO;s-: concentration of bicarbonate ion, B8 S 1R B8 F ik & ; PaCO,: arterial partial pressure of carbon dioxide, Z & k45 /E;
SpO,: oxyhemoglobin saturation, & {0 & ; GPT : glutamic-pyruvic transaminase, 2 A ¥ & ; ALB : blood albumin, MBE AR,

SN M AR Z R COX RBTRIES 14347, Hoh 4R
WL 10 2 43 U2 (10-19,20-29,30-39,40-49,50-59,60-69,
70-79,80-89,90-99)  AKI % KDIGO AR HESEF T4 2 o 45

78 :HCOy \AKI 431l MOSF J2: WP i 8 45 AL T 1 FE I (K]

%, HCO; £ F+# 1 mmol/L Il 3% ) F 35 (¥ FE T/ OR {H A
0.957, AKI 431145 FF 25— 3] o 0 208 FR 3 R BE T 1% HR BN
1.362, % MOSF [Pl 520 H 34 U BE T i HR {5 R 5.498.
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Table 3 Multivariate COX regression analysis of respiratory failure patients

95.0% C.I.
B HR P
Lower Upper
HCO;(mmol/L) -0.044 0.957 0.929 0.986 0.004
AKI stage 0.309 1.362 1.029 1.803 0.031
MOSF 1.704 5.498 2.897 10.434 <0.001

F : B:partial regression coefficient, 4 [E]J3 Z £} ; HR : odds ratio, Eb &Lk ; Lower: the lower limit of the 95% confidence interval ,95% & 15 X 8] B TR ;
Upper: the upper limit of the 95% confidence interval, 95%E 15 X B #_E R

2.4 MIRFEE AKI BEERETHEKRER
WIS et AKL B3 4 1R N GRIRIT e, T LA
MRl AR 73 4] AKL R F HYEAAR L, AT

DIES]: FET-MNIR WS AKT B # WBC 3458 [(13.31%
4.44)x 10°s (10.77% 3.76) x 10°,P=0.011], | FR3% FH . {5
[92.5% vs 72.7%,P=0.023]. WEMEALIBHLLE I 4] [100.0 % vs
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23.1 %,P<0.001] MOSF )% % [65.0 % vs 0 %, P<0.001]

BEBTAEERE, M ALB [31.91+ 4.92 vs 3470 5.14 g/L,
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Table 4 Comparison between death and survival of AKI in respiratory failure patients

P=0.021E TAAE B . A ZERAW BRI E . Wk 4.

Total Death Survival P
(n=73) (n=40) (n=33) (Death vs Survival)
Clinical data
Age(year) 75.08% 9.50 74.65% 9.46 75.61% 9.67 0.672
Male(n, %) 46(63.0 %) 28(70.0 %) 18(54.5 %) 0.173
ALI/ARDS(n, %) 20(27.4 %) 10(25.0 %) 10(30.3 %) 0.613
Mechanical ventilation(n, %) 62(84.9 %) 36(90.0 %) 26(78.8 %) 0.183
Laboratory test
PH 7.32+ 0.12 7.33+ 0.11 7.30+ 0.13 0.245
HCO;(mmol/L) 31.23+ 9.58 30.11% 10.83 32.58+ 7.76 0.277
PaCO,(mmHg) 64.36x 27.30 60.50% 30.47 69.05+ 22.45 0.185
SpO4(%) 92.75% 6.51 93.32+ 6.40 92.06 6.69 0.414
PaO,/FiO)(mmHg) 190.09+ 0.69 177.49 61.67 205.36% 76.04 0.088
WBC( *10%L) 12.16% 4.31 13.31+ 4.44 10.77+ 3.76 0.011
Hb(g/L) 122.07+ 28.24 120.08+ 28.29 124.48+ 28.44 0.511
GPT(IU/L) 30.00(15.00-60.50) 30.45(15.25-98.00) 30.00(14.50-44.00) 0.343
ALB(g/L) 33.17+ 5.18 3191+ 492 34.70+ 5.14 0.021
100.90
Basic Scr(mol/L) (73.00-130.20) 92.15(65.93-126.53) 103.30(83.25-132.70) 0.169
Prognosis
Diuretics application(n, %) 59(80.8 %) 37(92.5 %) 24(72.7 %) 0.023
Ventilator weaning failure(n, %) 42(57.5 %) 36(100.0 %) 6(23.1 %) <0.001
Renal function recovered fully(n, %) 22(30.1 %) 5(12.5 %) 18(54.5 %) <0.001
MOSEF(n, %) 26(35.6 %) 26(65.0 %) 0(0 %) <0.001

MRS 3.1 BRI AR, 54D P <0.05 972
I M ARSI A Z N R COX MBI EA T 4347, Hrh 4R
i L1043 JU 2 (10-19,20-29,30-39,40-49,50-59, 60-69,

®5SHRFEPRE AKIHEFENZEE COX EA
Table 5 Multivariate COX regression analysis of AKI in respiratory failure patients

70-79,80-89,90-99), ZEFLELIR « FPIRHLARAIL I L A IR 308
A AKI R 36T HR {H R 15.50, %& 4= MOSF #1035
R A AKL FEREIFET. HR {0 2.72, TLEE 5,

95.0% C.I.
B HR P
Lower Upper
Ventilator weaning failure 2.741 15.499 3.556 67.547 <0.001
MOSF 1.001 2.722 1.396 5.307 0.003

3 318

SR I (AKD I R WA PG 2 — , BIE R T A-
KI 9 55 /8 ABES, Horp 30 %] g & 4= AKI?, 78 ICU ) & 0%
WK 37.71%, FET-3R K 51.9%89) 3 fe Aisf ] s B I ZE K101
I PR _EAR I 9 15 0 A B T R B S LR B T m B AR A

TR ThRE i (ARF)FFZ FIEE IR RRTY, — 2 E £
LRI BF T R R G ER N 5-6 %2 B AKI 75 215 i
BACIBITRRT) O, BEAX AKT BUBFST , K £ 4 h7e H i B b
TER T B EGH AT B RRT YA, SR B e St ™ &
BENSEENTE %I R AT RRT EEH 5L
T2FN 23 %-39 %, 755 RRT B EH FET-RINTE 57 %-74 %2
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MR PRI (FACTT WF50) 8 /R ALL 59 AKI (1
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>50 %)HFET % 58 %, ME AKI 2 AFET 34T 28 %221, 1
ABEFE T, VIR AKT R RT3k 51.9 %, JF AKT iR
FHIFET RN 13.3 %(P<0.05), H TIRATHIBFFR R G 0T 52
Wy # , IFE ALVARDS B3, Ir ISET R HI% T ARDS T fE
2 K H B LI ALVARDS HIFT X 4 1) & 5T B 45 AR — 2
i, FRATTL A BEBET 1T 528 FR A vh AKI (1% 12 5% 65.6
%, MAFTE B AKT Y & 42584 20.1 %(P<0.001), Xt-FIFI%
TEUR R TR A0 2 04t S8R AKT f8235 (1 MOSF %4 Hufdil
FIFIR AL AL 2R % B B 5 A AKT £ (P<0.001), 7] UL i
FBH BFIEfETE R, T S I PR R DR A A

BT R METEAE I MOSF FEAE S I 0 55 vk 1 2 i T8
IFET R R ALVARDS F8 5 36T A 35 B2 PRI bR 45 -
FRBEAE . il S0 IE 25 ) BE 08 S5 ALAGE < @, i —TOC T
ARDS 5 P HLGE IR BLRAFFE s BLAGE <R T iR
HIFET AL G A 2 A LL Bl A 5% 2 BE R 2l AKT
2423 ARDS FHIIE LA <0 B A A4 52 i 2 76 il B I 9 RO A
SRR A FIUE S, J 22, AKT AL 75 i A5 32 PR 0 L R i
A I A AU pe A 6K 30 T AR, AT 3 ALIRS, AR
P Ik FL A I 08 SR U T 2 FNAE T 2 A A W 0 1)
TEOL R TR H LSS IR R T B B E T R ER R, 3
HZE Mg R4t R . 4Rl \WBC 1141 Hb ALB, 3Ll Scr,
PaO,/FiO,,PaCO, AKI [ %A FIJR 16 b FH HLGE SR IT
IR AILEHLIC T \MOSF (1) & A= 35 J2 WP W vl BB 5 AR T (14 7
TEfE A, Wit —2ZHE COX BIHAGHT, 45 R4ER
HCOy  AKI 431 1l MOSF J2: I Wl 3 v £ 35 36 T~ (1 4 57 fis o P
% . HCO; 52 #INPH e Fl AKT (3L 52, $27R 1T A 1M
IR SRALN TG A % EREEAIMEA i MOSF JE Ml g
ERFBOT Ik ST 6 B PR 35— W S 7R R AT T A F 5 v P — IR AR
B TUES . EARBFGE P IRATA B AKL 2 #8E BUS A7 fE s
£, i X FpfE B e H HCO5 il MOSF % 1E R/ 8K 77 7E

PR T AKLAEB A UG TR A L E 2R

AKT 5 5 50 B8 TS 2 UIAR G E A5 21 200K, SR 1T
FHAKT J3 01 0] W08 2 8 £ 5 B9 TS BEAT I SE A0 F R W3 . 3.
ITBIIFSE A B AKT 7303 2 I 1 s g S0 4 AR T A Ik ST G e I
2R, AKT (R B S A BE Ty, 2D 2
FAEA TR I ROFFER M IUESE o (HJ2 3 BE A2 , M Al R
ZALWHETRAY PaO,/FiO, HIJFARIE TRy fab R, X —
LU S RETE AP FEA RAR A, PR A Fp T — 2B 05

AT, PEMREI IS R A AKT R I SE TR A
51.9%, W1 T AKTBFHRSET . WFFE R AKT 1Y
FET S22 102 X h AN IR (4 0 S , i I AL JUE ) D)
L LA iR 22 1] AR R R TG B A A5 I O R O
AKI B BPET R T o FATTHE— X R 523 5 AKT
BRI HEATEOLHEAT /34T, B : WBC THEL ALB I R ) i
F . WPIRHLA AL e MOSF 1) & A I 8 J8 5 R A
AKIJSFET- RGP R o il Z 3 COX A7, 3841
RILIFIEALBEALIC AT MOSF S I it f5 AKT B # LT
ST fE B Rl 3 . MOSF X AKT (835 1 SET Tt PR A5 39 T
UESEE, UG TR SR B A KR A AKT 59— a A
AU S5 T R 05 U 1B R AE A B L 1 Y
FIK, XL Tl SR (A A RA T — 2D T F T R A=)
FRAEPI AT HE S B A PR T AR RSO,
AT e R GRS DI RE , NI R BORSET 8, XA RE S A-
KIS BU0lK e AUARE R 7] 9 SE AL RS B, B
i PEEP AR AN IR QIR T R Ix 26 AKT 58T
R R A FE B PR R Y IR MILIBERIL I IS A P e AR O AKT AR
F IR A B SIS RER ™ R R, R IR S PR AL
AN AKT, LS e BRI 22

B ARG SR I b f AKT 3 ISE T3,
St 7, R bR AR R R A R e iy T TS
DIARIG, HCOy (AKI J3 41 Fil MOSF B IPI by £ (1 e A T
HOA ST GRS R, FEIRALBIAL A AT MOSFE A2 I I 5 35 J
AKL BFEEBSET- B AR N R o el WL, PR35 3R
FERRRAE TR IS LR P U A5 R OC 45 D) BE X 2l g 2 A8
BTG BREL,
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