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Clinical characteristics of acute kidney injury by different causes and patients’ prognosis

SHEN Ai-wen” , TANG Xiao-jing” , SUN Bo, YANG Yang, LIN Lu, SONG Dong-xu, WANG Wu-tao, YU Sheng-qiang*
Department of Nephrology, Kidney Institute of PLA, Changzheng Hospital, Second Military Medical University, Shanghai
200003, China

[Abstract] Objective To explore the clinical characteristics of acute kidney injury (AKID by different causes and
to evaluate the patients’ outcomes. Methods We searched for the renal function indicators of all the inpatients of
Changzheng Hospital in 2011 by the hospital information management system, screened AKI patients according to
KDIGO criteria, reviewed the medical histories of AKI patients and divided them into pre-renal, intrinsic-renal and post-
renal AKI according to different causes, and then we analyzed the clinical features of the AKI patients and evaluated their
outcomes. Results A total of 278 AKI patients were involved in this study and the overall incidence of AKI was
0.896%. The cases with pre-renal, intrinsic-renal and post-renal AKI were 200(71. 9%), 63(22.7%) and 15(5.4%),
respectively. Significant differences were found among the three groups concerning age, basic serum creatinine (sCr) and
peak sCr (P<C0. 05). The detection rates had a significant difference among three groups (P<C0. 05), with that of
intrinsic-renal AKI patients being the highest (28. 6%, 18/63). Among the three groups, the renal replacement therapy
rate was the highest in the intrinsic-renal group (17. 5%, 11/63). The pre-renal AKI occurred most frequently in liver
transplantation department, the intrinsic-renal AKI was frequently found in nephrology department, and the post-renal
AKI was in neurosurgery department. Logistic regression analysis showed that the AKI stage was a risk factor for death
and renal function prognosis in the pre-renal AKI patients, and age and AKI stage were the risk factors for renal function
recovery in the patients with the intrinsic-renal AKL Conclusion The incidence of pre-renal AKI is the highest, and it

occurs frequently in liver transplantation department. AKI stage is the risk factor for the prognosis of the patients with
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pre-renal AKIL The basic sCr and peak sCr are higher in the intrinsic-renal AKI than in pre- and post-renal AKL. The

intrinsic-renal AKI occurs frequently in nephrology department and it can be easily caused by drugs. Age and AKI

stage are the risk factors for renal function recovery in the pre-renal AKI patients. The outcome of post-renal patients

is the best.

[Key words | acute kidney injuries; cause; prognosis; creatinine
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®1 FEFEH AKI EFH—RERK Cr B
Tab 1 General information and sCr values of AKI patients with different causes
Gender (male) Age (year), Basic sCr? Peak sCr
Group N
n(%) Tt cp/(pmol « L™1), x5 cp/(pmol « L71), 7+

Pre-renal AKI 200 141(70.5) 60. 57+15. 10 107. 90473. 00 242.05+189. 69
Intrinsic-renal AKI 63 42(66.7) 51.95+18.85* 219. 30£209. 83 * 339. 25+230. 60 *
Post-renal AKI 15 13(86.7) 64. 60413, 204 243.47+167. 33* 303. 87+210. 26
Total 278 196(70.5) 58.83+16. 34 140. 46+133. 61 267. 41+204. 20

. Because of the heterogeneity of variance of age, basic sCr and peak sCr among the three groups, nonparametric tests were used. AKI:

Acute kidney injury; sCr: Serum creatinine. * P<C0. 05 vs pre-renal

2.2 ARBBAF AKIL 8906 R4 A [E]E
3 AKI AL sCr FIEAE sCr W3 1, FHEME 5
M AKI g 5Eal sCr i & F 5 itk AKI(P<20. 05),
B AKT I&(H sCr = F 5 Fir i AKI(P<<0. 05),
ANTEV R 1Y) 3 2 B 3 m TR0 28 G2 T i 1) AKT 3]
B/ 0 8 ) AKT 52 PRI  AKT 2319 L5 B R
FRIBTT I BB LU 5 T 0E R 25 i RS L L3 2.
3ABEMRBREE A G- L (P<<0. 0D, &
PEAL B AKT 50 3R 5 (28, 6%0) . B 5 1 I 2L
AKI A1, AKT 1 8 8835 b 1] v VB i Rk 4
AKI(P<20.01), "B M4 22 B IR AR YT I R

AKI; £ P<C0. 05 vs intrinsic-renal AKI

Fu Al e i (P<20. 05) , ANl A AKT 65 4 & 2E
REFH TG FE L, FEFERZEIRERY AKI
LG R R W LB B (P <T0. 01D, ff
36.5 %0 BN ARST 24 1 R A G M

BRI R GE R AKT UFB AR L. &
17.0% (34/200) 5 H AR} = 55 2 4R 0 8 B}
13.5%(27/200) M2 AMFE 12. 0% (24/200) | {4k
BF11.0%(22/200) 4R 10. 5% (21/200), B
HZLIEHNRHRZ, 5 66. 7% (42/63) s Hyk My il
Bhoih 15. 9% (10/63) B J5 4 P K LA bR AN} I
%, 73.3%(11/15)

®2 FERE AKI BE B IEKREE =
Tab 2 Clinical features of AKI patients with different causes

n( %)
Pre-renal AKI Intrinsic-renal AKI Post-renal AKI
Characteristics P value
N=200 N=63 N=15
Detection rate 13(6.5) 18(28.6) 3(20.0) <C0. 001
AKI stage <0. 001
1 93(46.5) 29(46.0) 8(53.3)
2 47(23.5) 8(12.7) 2(13.3)
3 60(30. 0) 26(41. 3) 5(33.3)
Renal replacement therapy indication 12(6.0) 11(17.5) 2(13.3) 0.018
Comorbidity
Diabetic mellitus 46(23.0) 9(14. 3) 3(20.0) 0.331
Hypertension 80(40. 0) 25(39.7) 5(33.3) 0. 878
Infection 75(37.5) 25039.7) 3(20.0) 0. 354
Nephrotoxins 21(10.5) 23(36.5) 0(0. 0) <20. 001

AKI: Acute kidney disease
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2.3 FRREMRAZ ARG AKI )G & AR % 5
M 278 Bl L PR BE 209 1)L FE TS ROGRER
J7 69 il HBERTL 114 1] B E 1 B TR e ek R
164 B F B FIRER R E . AR AKT S

BTG AROLILE 3, B R B PEANE 5 AKT &
HIFET BFIRYTT 350 B 30. 526,12, 7%.0%
(P<C0. 01, B T fig 56 Wk & % 43 5 hy 45. 0% .
30. 2%.33. 3% (P<0.01),

®3 FE¥FE AKI B2EFHTURKR
Tab 3 Prognosis of AKI patients with different causes

(%)
Pre-renal AKI N=200 Intrinsic-renal AKI N=63 Post-renal AKI N=15 P value
Outcomes 0. 001
Survival rate 139(69. 5) 55(87.3) 15(100)
Mortality® 61(30.5) 8(12.7) 0(0)
Renal recovery at discharge <0. 001
Complete recovery 90(45. 0) 19(30. 2) 5(33.3)
Partial recovery/non-recovery 110(55. 0) 44(69. 8) 10(66. 7)

2, Mortality was calculated by the combination of death cases and patients who gave up treatment at discharge. AKI: Acute kidney disease

Logistic [a[J973 4 i3 AKI 23 )2 B Atk AKI
BEFE TR fE R R L W B HTPE AKT ¥ 268

PG A9 S A B PR3 5 T A7 % A AKT 23 38 2 1
AKI FIIREBUE B fER N R GE D .

®4 FEFE AKI B TR EEIBINEERGHY logistic B3 547

Tab 4 Logistic regression analysis of death risk factors and renal recovery of AKI with different causes

Death Renal recovery
Risk factor Pre-renal AKI Intrinsic-renal AKI Pre-renal AKI Intrinsic-renal AKI
OR(95%CD P value OR95%CI) P value OR(95%CD) P value OR(95%CD P value

Age 1. 006(0. 980,1. 033) 0. 654 0.998(0.942,1.056)  0.937  1.002(0.978,1. 026) 0. 866 1.077(1.019,1. 139) 0.009
Gender (male) 0. 753(0. 350,1. 618) 0. 467 2.967(0.395,22.267) 0.290  0.733(0.362,1.483) 0. 387 2.080(0. 464,9. 329) 0. 339
Hypertension 0. 776(0. 333,1. 808) 0. 557 2. 884(0. 263,31.588) 0. 386 1.016(0. 482,2. 141) 0. 966 3.157(0.553,18.023)  0.196
Diabetic mellitus 0. 894(0. 365,2. 189) 0. 807 0. 557(0. 032,9. 740) 0. 689 1. 045(0. 473,2. 311) 0.912 0. 466(0. 046,4. 760) 0.520
Nephrotoxins 0. 888(0. 295,2. 671) 0. 833 1.952(0. 341,11.178)  0.453  0.657(0. 239,1. 803) 0.414 0. 968(0. 218,4. 306) 0. 966
Basic sCr 0. 998(0. 993,1. 002) 0. 301 0.986(0.969,1.002)  0.084  1.004(0.998,1.010) 0.184 1. 001€0. 995,1. 007) 0. 767
AKI stage

1 1 1 1 1

2 4. 244(1. 683,10. 700) 0.002 1.160€0. 071,49.965)  0.903 2. 888(1. 282,6.504) 0.010  14.853(1.341,164.514) 0.028

3 5.524(1.913,15.951) <0. 001 2.739(0.357,21.032)  0.333  6.864(3.074,15.329) <C0.001  12.138(1.412,104.338) 0.023

AKI: Acute kidney injury; sCr: Serum creatinine

RIS i I

AKT 2 M AR UL 13 fE EAE » i B A5 A RAH
Ko NS ORI Z 1 SRR B S SR T B
Jiti » AKT & —Bh T 7 A3 I PRZR A AR » A 2 HA%
SHEERFIETS. 85209 AKT KA T RILAE K,
TR sk 26 [ K 1 AKT 3297 7K P S ik 155 fifp o 1Y)
e RS DA AKT A8 4R 01, [ B B JIE s By
2T 2013 4R T AKI®Oby25” B3, BAEL B =

2025 4 JC 1 Bl ESEF AT Wi iy AKT,
2000—2014 47 8] A A % P E AKT
SR T TR E L A PR AR B R 1 AKT R 9
A 0.12% ~3. 19%51 2013 4F — T 40 4% 4[5
22 ML 44 RKIEBES 519 AKT AT 45
R+ AKT R 300 0. 99%5 A D58 41119
2011 4F 55 — % P& K3 4K G B B ) AKT %95 %y
0. 896 %% 48 4 A A J5L BRI T A2 - (1) AR5 HERR
T 455 KDIGO 2 BrbrifE i) AKT G825 . 40 5 )



« 310 -

WK 201743 H L5 38 4%

B IR R R (2) — e F A ABRRT AT RE T
KA AKL 8UEAR T AKT R, (F i 38 B iR
H ARy sCr {H R 5L sCr, 38 B T 3% 5B 4 % A
PAS s (3D TR A2 0 AKT {4 SCIAR I L AR
JBEARAS , — 3 B 3 g 3 1) A 2% 070 e T g A2 Ak
B YA sCr J5 A2 B 9 18] R PR A7 5200, P51 AT B
iwtls THs AKL B . AT FIRE R .51, 8%
(1 AKT 95 BB B iR B 7 27, 626, B R R
8.8, AL RS Z B, XFRIPE AKI
KRR T L DR B DR 3R O A 1 A
PR FIE AT R YT o] B ELT e RTai i

WEAE Z I 5% S0 7S o ' R U 9 3 T 880 o i
AKT 2B M AKT Sgeciy Wi IR i B2 5 1 AKI
(A S BTG AR, AR O R B R
AKT ARAL & A 36 e s BE T 3 A 02 B o 19, SR T
AKT HGRHARAL (L 6. 5%) . 4875 19112 7 A i
AT X B R AKT %A Rk R i d

BT AKT R & 09 3 5 IR a KR O I
BARE DR AR 205 17. 096,13, 5%,
12. 0%, FFREABEA rfv 2 LT 55T 43 BEL UG JHF s ik 17
IR T L 9 3 8 AP i s s O LA
18 T AR B ] T2 AR r A At S i B A R R
HB SN B IR E AN R PR, 3 AKT 1Y
R . O NBHICE ARG R 2 8.0 WU FE B8 e IR 2
S AR L O JUE FE o JUEAE LS s/ 0 2 I
oS W NI 0 A = 1 1| NN 1 I = 1
AKI, HZAMRFFEARB R CBI5  3m T AR e
MFEEEAR MR, B AKT B3 DVE R
W28 LY MR, im0 8 o 167 259
ZHA I WU NG bR A A SR E L AR
PERLSK B /NS 3k X T RERE I T B AKI
114 XU

EAENE AKT 15 BHE O A DFICUE S AR i
FIREZ W AKT 5 Fehrz —" X 5 =ENE
eG4 BE T T A 5. Lok, BF NAELER 2 Fh
P UIBH RIS 8 I SR 5 i — 2B B T AKI
(R A U . 9 N5 W PR J FE 11 ey T g
Bif ALK SR ARl S L D ) S8 17 225 BRI SRR L
R e B I T AT I BN Sy 2E AR A N FE R VR
398 50 B %o A 2 9 R e 5 30 AKT g &R
A h B R H 2 Tt B, S HAF RS R

_‘Qi[lf .

ABEFE R » AKT 20 LR B i AKT B #SET
I DhRE TS A A7 GBS R 2 AKT 43 A sy . S8 T
DRSS 8 e o B D R s . RO IE TR B
ELIESE, Bl AKT ™ F 5 396 i £ 38 9 FE R L
1B B RBOIFFLEE NS . P, AKT 43 0 0] £ A
it AKT B S AR T BB A2 15 00 11 ) D 2
SN AN B vA AT AKT & 2GE TG B9 S
B, A AKI G FEMEEHAEEA RIS
s o %o LA T K Bl s e 1Ak B, kA T R BB E R
FAR PRI . AE A AKT 20380 2 B AKT s
B DHRETUS RS FE RS 2R L AR AR R L AKT 43
SRR E s . BRI N BAERE A SN
AT BA A7 5 AN 2 5[] B G 0 il 5 A
PR L, FLUs D) R A DR 285 T 92 5 e O a8
FEME T, [, B AKT ™ F R 3, B
I AR fE R TR

ASBIFSE DI R A ) B S % LM 43 B T 2011
AEEE TR R RAE R Bt AKT B 134N L, &
PSR  BH  AKT B 35 76 4R 0% L JE il sCr 15 (8
sCr  AKT 43 8 DA B 1015 J7 T 34945 22 5% R R A 8%
TR IS WT AT RS T — e ik

(£ % 3 k]

[1] XUE]J L, DANIELSF, STARR A, KIMMEL P L,
EGGERS P W, MOLITORIS B A, et al. Incidence and
mortality of acute renal failure in medicare
beneficiaries, 1992 to 2001 [J]. J Am Soc Nephrol,
2006, 17, 1135-1142.

[2] LAMEIRE N H, BAGGA A, CRUZ D, DE
MAESENEER ], ENDRE Z, KELLUM J A, et al
Acute kidney injury: an increasing global concern[ ] ].
Lancet, 2013, 382: 170-179.

[3] Kidney Disease: Improving Global Outcomes (KDIGO)
Acute Kidney Injury Work Group. KDIGO clinical
practice guideline for acute kidney injury[J]. Kidney
Int Suppl, 2012, 2. 1-138.

[4] BELLOMO R , RONCO C, KELLUM J A, MEHTA
R L, PALEVSKY P; Acute Dialysis Quality Initiative
Workgroup. Acute renal failure-definition, outcome
measures, animal models, fluid therapy and

information technology needs: the Second International

Consensus Conference of the Acute Dialysis Quality



3 0. VST A O [ B S B A 0 R DR AR R TS 23

« 311 -

[6]

7]

(8]

[9]

[10]

[11]

[12]

Initiative (ADQI) Group[J]. Criti Care, 2004, 8.
R204-R212.

YANG L, XING G, WANG L., WU Y, LIS, XU G,
et al. Acute kidney injury in China: a cross-sectional
survey| J|. Lancet, 2015, 386; 1465-1471.

B XREL. T R 2 LML Jbat: ARZEBE
Rt . 2008 : 240-245.

MEHTA R L, CERDAJ, BURDMANN E A,
TONELLI M, GARCIA-GARCIA G. JHA V. et al.
International Society of Nephrology’s 0by25 initiative
for acute kidney injury (zero preventable deaths by
2025); a human rights case for nephrology [ ] .
Lancet, 2015, 385: 2616-2643.

WANG Y, CUI Z, FAN M. Retrospective analysis on
Chinese patients diagnosed with acute renal failure
hospitalized during the last decade (1994-2003) []].
Am ] Nephrol, 2005, 25; 514-519.

GAO J . CHEN M, WANG X, WANG H. ZHUO L.
Risk factors and prognosis of acute kidney injury in
adult hospitalized patients; a two-year outcome[ ] .
Minerva Urol Nefrol, 2015, 67, 179-185.

FANG Y. DING X, ZHONG Y. ZOU J, TENG ],
TANG Y, et al
hospitalized population[J]. Blood Purif, 2010, 30:
120-126.

BlATAE  J7 e 5 55 00 B8 R B 0L 5K 0T 4F. AR B
SR R B T3 4 R B TS R OGS TR R A e L .
FrAE IR 24 3 2012, 28:194-200.

OBIALO C I, CROWELL A K, OKONOFUA E C.

Acute kidney injury in a Chinese

Acute renal failure mortality in hospitalized African

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Americans: age and gender considerations[ J]. ] Natl
Med Assoc, 2002, 94, 127-134.
WANG Y. CUI Z., FAN M. Hospital-acquired and
community-acquired acute renal failure in hospitalized
Chinese: a ten-year review[ ] ]. Ren Fail, 2007, 29;
163-168.
THOMAS K, WOOD S J, THOMPSON A ],
PILLING D, LEWISJONES D L The incidence and
significance of testicular microlithiasis in a subfertile
population[ J|. Br J Radiol, 2000, 73 494-497.
RABB H. Immune modulation of acute kidney injury
[J].J Am Soc Nephrol, 2006, 17; 604-606.
O’MAHONY D S, LILES W C, ALTEMEIER W A,
DHANIREDDY S, FREVERT C W, LIGGITT D, et
al. Mechanical ventilation interacts with endotoxemia
to induce extrapulmonary organ dysfunction[ ]J]. Crit
Care, 2006, 10; R136.
Jidss TSR, ph—2L ARER U, W 00, AR, 2. AR B i
DR AR Y A 1 DU A LT . rh A B R A AR
2007,23:417-421.
KARKOUTI K, WIEYSUNDERA D N. YAU T
M, CALLUM J L., CHENG D C, CROWTHER M,
et al. Acute kidney injury after cardiac surgery: focus
on modifiable risk factors[J]. Circulation, 2009, 52
495-502.
[LLAFRANCE J P, MILLER D R. Acute kidney injury
associates with increased long-term mortality J]. J Am
Soc Nephrol, 2010, 21 345-352.

[(Ax#Hmig] v &



