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Background: The frequency of hospital-acquired acute kidney injury (HA-AKI) cases, units where they occur,
number of events noticed by non-nephrologists and referrals to nephrology, and influence of these factors on prog-
nosis in Japan have not been studied.

Objective: To understand the current status of clinical practice for HA-AKI.

Methods: The study population consisted of 5,591 adult patients who were admitted to the hospital from April 1st
to September 30th, 2015. Based on the Kidney Disease Improving Global Outcome guidelines, AKI was defined as
an increase in the serum creatinine level by more than 1.5 times the baseline level within 7 days. All HA-AKI
events were analyzed.

Results: The incidence of HA-AKI was 2.02% (113 episodes/5,591 patients) during the study period, and it
occurred in 25 units of the hospital. The general ward accounted for 83.1% (94 episodes) of HA-AKI cases.
Attending doctors observed 62.8% (71 episodes) of HA-AKI cases. However, urinary examination was not per-
formed for 59.2% (42 episodes) even among the noticed cases. Only 21.2% (15 episodes) of the noticed cases
were referred to nephrology. Although the referred patients had more severe AKI than the non-referred patients,
there was no difference in the mortality and recovery rates of renal function. The incidence of in-hospital mortality
was 29.2% (31 patients) . Patients with higher AKI stages had higher in-hospital mortality and lower recovery rates
of renal function. Of all patients with HA-AKI, 41.5% (44 patients) had cancer.

Conclusion: HA-AKI was frequent among hospitalized patients, especially in the general ward. The awareness of
HA-AKI among attending doctors and rate of nephrology consultation were low. Therefore, it is necessary to
widely communicate the importance of AKI awareness and/or create a system that can enable nephrologists to
detect AKI, understand its cause, and provide treatment immediately.

Jpn J Nephrol 2019 ; 61 * 1172-1179.
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Total number of admitted patients in our
hospital from April to September in 2015

N = 5,591

|

serum creatinine > 1.5 times within 7 days
number of the patients: N = 126
number of the incidence: N = 136

Exclusion Criteria

. maintenance hemodialysis
. Post renal AKI
. Terminal stage of Cancer

Kidney resection

\ 4

Inclusion
number of the patients: N = 106 (1.90%)
number of the incidence: N = 113 (2.02%)

Fig. 1.

EFE L7z, AKI LW S N BEDOESINT, AKI DA,

AKI FEREDBHERL, Fi2iRHC & 2 AKI ORI, BlE
MEDa 9L+ DA, AKI O FREEPERRIC O W TR
L7, AKIDFERKIZOWTIE, BHFEHFOLE2—I2ko
CTHFZEE D3I L 72, Hypovolemia (20T, JRAALE:
AT I N TV REAERTF ) 7 288D 1%
K, RAEEREDEITINTOARVEAIZZIROA
fie, RREOEECKERIT, HREED, HERO MR
(CKREWEr:, KETH, REFEESA LY 2860 KEHE
)], 3 HUANOEERED NI & W L 72, AKI D 5K
DEMED 5V IZAETH - 75413, WIEHE OHM ©
HAKIICHG L LB Z o N FREBIRL 72, K2HR
DFRAL T E 9 DITOWTIE, B~ D AKI 2B
T EHEEWMDEETHW L %, sCr 7% & DS NI
fii £ BEHERZZTRD L%, AKIBRDOBEORFE LT, B
RBEFEEDE A - JEC - [ (RPN X O 90 HER) DF
BT L 72, X—ZD sCr D25 0.3 mg/dL K b
FICEFTETLAZbOZBIE L EHRL 2, KEWE L %
sCr DRERFIHERS X, TRA T TV % B\ TR 7o T
% L7, Z Do B RO HhahE, x — e 2 vz,

Patients included and excluded in the analysis

s R

AKI &2 S 7 JBE T 126 BT, 10 Bl B 1 AKT
Z 2 [\IFEE L TE D AKI DFFERAEIT 136 fhTH > 7z,
2095, ABRHICT TICHERENPEAI TS HE
&, KMoEEE, BeEo akBRe, Bl X
% sCr D LA ZBRAL 72 106 Hld AKT & (1.90%), 113
[\ (2.02%) % fEFTOXR & L 72 (Fig. 1), ZWikED AKI R
T—=IUE, AT =Y 103734k (64.6%), AT — 2H3251F
(221%), AT—=328154:(13.3%) THh -7,

Table 1 12 AKI £ ZWi S Nz 106 PO BEERERT, F
YIEER I, 66.2 + 14.9 1%, MERNL, kDS 66 Bl (62.2%),
D3 40 B (37.7%) TdH - 7z, AKI % ¥ L 72 106 il D
FHDH B 406 (37.4%) 1%, FERERTD eGFR A% 60 mL/473/1.73
m? Kl TH D BB (chronic kidney disease : CKD) %
Bl TV, £/ 4460(41.5%) ZIEERETH - 72,

Table 2 12 AKI DFEK 273§, K7z £ D hypovolemia 3
3811 (33.6%) L b % <, i\ TEYSED 27 71 (23.9%) %=
HO T, BHRIZL2b0F 12 TH-%0, 209 b
AT TFUICEB LD 5, ZOMMOFIIEEREIC X B
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Table 1. Characteristics of AKI patients (n=106)

Table 2. Causes of AKI (n=113)

Age (years) 66.2+£14.9 Hypovolemia 38
Male : Female (n) 66(62.2%) : 40 (37.7%) Infection/Sepsis 27
sCr at baseline (mg/dL) 0.88+0.48 Drug 12
eGFR at baseline (mL/min/1.73 m?) 74.3+37.5 Shock 12
eGFR <60 (n) 40(37.4%) Heart failure 11
Cancer carrying (n) 44(41.5%) Multiple organ failure 6
Cramp of renal artery 3
Nephrotic symdrome 3
Hyper calcemia 1
Total 113
(n)
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Fig. 2. Hospital units where AKI occurred
Black bars represent division of internal medicine. White bars represent division of surgery.

bDODYS5 M, PIRIEN 14, BEAD 1HETH-o 7,
Fig. 2 I BRI O AKT FEIEM 5% 7R 97, AKTIE 25 D
SIREICHE L T\, 204 THLENEITO AKI
REDS131F & % Tdh o 7o WRER EAMRER OB HENC T
THDE, NERRDY55 1 (48.7%), IMERAY 58 (51.3%)
& MiF ORI TIx AKI FEEMHEUZIZIZFRETH - 7205, &N
FFR2ABBHEICNT 2 ARAKIO H & 133.46%
(55/1,589), 24ELRABLERE ICKT 2 4B AKT O#EIA4 1%
1.45% (58/4,002) TH O, FEEFRIZANFE AKI 2374HF AKT X

DHEBICEHETH o7z, £7-, HFEPIBEEZE (intensive care
unit: ICU) TOFERE X 19 £ (16.8%) TH > 7= DITH L T,
— MR TT DFENE X 94 1 (83.1%) TH - 7273, £ ICU AE
BFITHT 2 AKI OEIGE 3.92% (19/485), 2=— A
BeiE (JEICU AZEEH) I T 2 AKI D41 1.84%
(94/5,106) TH O, FHEETH S L ICU B BIRBE D H
BICEETH -7z,

Table 3 12 AKI R 7 — P HID AKI DFRAE %R T, AKI
DAT =Y P EDVBICONTRAK I LR T 55, 2&kT
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Table 3. Awareness of AKI by attending doctors (n=113)

Stage at diagnosis  AKI noticed No AKI noticed p value™
1 41 (56.2%) 32 (43.8%) ns
2 16 (64.0%) 9 (36.0%) ns

3 14 (93.3%) 1(6.7%) < 0.001
Total 71 (62.8%) 42 (37.2%) ns

ns: not significant, *: Compared with each groups (chi-square test)

Table 4. Referral rate to nephrology in AKI noticed patients (n=71)

*

Stage at diagnosis Referral Non referral p value
1 6 (14.6%) 35 (85.4%) < 0.001
2 4 (25.0%) 12 (75.0%) 0.045
3 5 (35.7%) 9 (64.3%) ns
Total 15 (21.1%) 56 (78.9%) < 0.001

ns: not significant, *: Compared with each groups (chi-square test)

Table 5. Outcome of referred and non referred patients (n=71)

Referred patients (n=15)

Non referred patients (n=56)

Stage at . Recovery rate* Recovery rate™ . Recovery rate™ Recovery rate™®
RRT Mortalit RRT  Mortalit
diagnosis ontality (discharge) (90 days) n oraity (discharge) (90 days)
1 6 2 1 3 1 35 0 7 20 15
(33.3%) (16.7%) (60.0%) (20.0%) (0%) (20.0%) (71.4%) (53.6%)
5 4 2 2 2 2 12 0 6 4 0
(50.0%) (50.0%) (100%) (100%) (0%) (50.0%) (66.7%) (0%)
3 5 3 2 3 2 9 0 4 3 3
(60.0%) (40.0%) (100%) (66.7%) (0%) (44.4%) (60.0%) (60.0%)
7 17 27 1
Total 15 S 8 5 56 0 8
(46.7%) (33.3%) (80%) (50.0%) (0%) (30.4%) (69.2%) (46.2%)

RRT: Renal replacement therapy

*: Definition of recovery is less than 0.3 mg/dL increasing from basline of sCr.

The patients with induction of RRT and/or death were excepted.

13711 (62.8%) DADBIMINZICE EEF-%, T,
AKI & LGRS NEE 11 D) B, 421 (59.2%) 1%
IREMERAD L CIFRAMMEREDPREETH > 72,
Table 4 12 AKI & L CERAIZ N7z 71 A OB IREMEE ~ D
ANV EEERT, AKIAT =Y EB5IconTay
HoUt OBEIIEINT 225, AT —Y3ICBWTH 54
(35.7%) 1T & % b &K TIE 154:(21.1%) DATH - 7=,
Table 5 (B EHEMEA~D a v ¥ )L F DAHEIC X 2 P
2T, BAPRE YT 260, 2p0 BRI

aAVYIN BB, T, VI DD o ERNILE
fFILEAT =P Db D% o7, FEEELEBHEAE DN
BRI B TR o 72,

Table 6 12 sCr D F¥EDHERS & FHZR T, X—ADsCr
DX 0.88 + 0.48 mg/dL, ZWiED sCr DL 1%
1.79 £ 1.10 mg/dL, ¥ —72 @ sCr D fE 1% 2.07 £ 1.50 mg/
dL TdH > 7z, B2 L 7EHE L O C 2R 7
FEBINC B 1T 2BBERF O sCr O Vi1 0.91 + 0.39 mg/dL,
¥ 72 AKI 725 90 HEE D sCr O F-HiEi 1% 0.98 + 0.44 mg/dL
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Table 6. Severity of AKI

sCr at baseline (mg/dL) 0.88 £0.48
sCr at diagnosis (mg/dL) 1.79+£1.10*
Peak of sCr (mg/dL) 2.07 £1.50*
sCr at discharge (mg/dL)* 0.91+0.39
sCr at 90 days after AKI (mg/dL) * 0.98 +0.44*
Induction of RRT (n) 7(6.2%)
Death (n) 31(29.2%)

RRT: Renal replacement therapy

#: Patients with induction of RRT and/or death were excepted.

*:p < 0.001, compared with sCr at baseline (repeated mea-
sures analysis using mixed model)

ThHot, BRBFWEEEE L 2D 7T AKI2ED 6.2%
TH o, L 31 HITRIED 292% THo Tz,

Table 7 (¥ — 27 D AKI A 7 — P HlD P4 & BIfER%Z R
T, R—ZD sCr DD 5 0.3 mg/dL KD _LEFIC F T
TLZAbDOZRE, LERE LKL, AT—=UB L5150
TEREREDOBIRLI RSN L 72, —, BERE
90 H#EDMIERIE, AT =YD EDBBIZONTEF L,

£ ¥

AMEDOEREZENT 5 £, 1)AKI O BN FIEHK 1%
2.02% (113 #/5,591 ) T, 25 DZHRFTHAEL T/,
ZLT, Z20%IF—MIRIRCHRE L T\ 7z, 2) AKT B3
D 41.5% 1FETH > 72, 3) BRI DFLH O A M
L 73R D AKL DFBAIE N 62.8% TH - 72, AKI % 38A]
LTWTYH 592% DEFIIIRMEZTIN TV 2do
7oo 4) AKI 23R L, BlEEMEIca vy Ltz Laoid
LTPI2IB I E EE o7, 5) BIREME~D 2 ¥ L
b 23 o IREGNZ B R RE 2 BT 2 X ) R EEM» S

D20 7208, FETTHROEHERE o [0l I M RER T A e b o
72, 6) AKI DR IF 29.2% L HHETH o7, AKI A
TYDEVIEEZIIELRTH D, BHEEEORIERIIK
oz,

KDIGO D AKI @2 Wi HEDS T S L7242 DI AE D [FBR Y
RRHERE TR, 77 T194%Y, %7 AAD 3895
B 55,940 AD ABEEEZ 2 WR E LR TIE 14.6% &R
HENTwR?, s LT 2 L bhbh Dl To
AKI FIERIZ E b O TRIETH > 72, AifFETld KDIGO
D3DOD AKIZWEHED 5 5, 7 HBINIZ sCr 2% 1.5 52
L ERLAZDODOBRZHMM L2 ERELERTDH %
EEbNnG, Zoft, ABERFICT TIZ AKI ZF80E L TWwT
Z O%UE L 72 B, 7 HPANIZ 2 [BIH o sCr JIlE A3 Haf 7
SNTuRVEE, H 25k 7 HEANIZERE L AKT 2358
L7 &9 DAHDIEED, ARBERICEEFN TV
TELFERE LTHEZSND, BT TIZICU TD AKI ¥
TEFRHHY 40 ~ 60%°~10 LB SN TV 52, bitbhd
fEgETHZNH LD TUKMETH > 72, T, 48 IFFHIDL
MIZ sCr 3 0.3 mg/dL DA N, & 2 WiIdREIC k> T
Wi S 415 AKI DS ICU MM B b - 7= "REME DS H D, 245
DN ONR»SANT RSB Z EICENTZ2HDEEZD
N5, 5612, AKLIZRT 2 BRFELEOED Eb T
EfEThh, ZhbFAEOHEEBICEZbDEEDLNS,

AHZETIE AKL D 83.1% 23— R THIE L Tz,
ISN 0Oby25 Global Snapshot DT T %, I FEEs— MR
RIS ETHIEL Tk, F, hEICE T 2 2L
)L TORBUEREW A T H Y 71.5% 23 ICU LA D — A
BCHERE L T 72", Ruiz-Criado 5 12 & % ICU PAAFCHE
L EEAFHZ 2 vV b D H - 72 AKL D 170 FEBI OREETT
W, 1R HEIE 32.9%, 10 FHEHIL 68.8% & HFETH
D, Z05 RS AKI FERERTD CKD O, AKI DHE
FEFE (RIFLE 2380 L) 23561 12 B § 2 50037 L 7= fE b A+

Table 7. Outcome of all AKI patients (n=113)

Recovery rate®  Recovery rate™

t t peak RRT Mortalit
Stage at pea : ortalty (discharge) (90 days)
1 56 (49.6%) 0 (0%) 6 (10.7%) 39 (69.6%) 33 (58.9%)
2 31 (27.4%) 1 (3.2%) 12 (38.7%) 15 (48.4%) 9 (29.0%)
3 26 (23.0%) 6 (23.1%) 13 (50.0%) 10 (38.5%) 5 (19.2%)
Total 113 7 (6.2%) 31 (27.4%) 64 (56.6%) 47 (41.6%)

*: Definition of recovery is less than 0.3 mg/dL increasing from basline of sCr.
The patients with induction of RRT and/or death were excepted.
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AW TIE, BHRAOFLHEOA M THIM L 724 1E 1
X2 AKI DFBAIEIX 62.8% ThH o7z, FHEICE T 2 2FEL
«wf@kﬁﬁ%%ﬂhfi WYy 4 2 v cokie

DIFHTHIT212% TH D, BWIHNEILE L 7hER2F
%T%&#ohﬁﬂums%kﬁiéhfm%m ER ¥
FZETIE, ZE XA AKIZ@BAIL 7L LTHZD 592% DHE
FHRREE 2 E2 TSI NTE ST, ZORKDERD %
INTOhhrotz, ILITAFATIE, AKI ZRAL I

L0 b 6 TEMEMEICa VYL 2 LDIEH T DI
2L1% 1T E EF o7, P2 SR T, BREDK
K& U TBKRMSA 2 BB I AT o 72 O, Lotk

%D AR L AR X 2REATH 2 LT L 72D L
TWBIED, avI N bz Lo BEAELTHITS
Nz,

Meier 512 X % ICU DA THIE L 72 AKI B35 4,296 $il D
B, AKIFSAE 5 HDL ERETh & OB ENBI~ND 2 »
FoU MEFI S L < IEIEa vy ov MREFNZ, FEEE 5 HMIA O
I V)L MRE & R LT, BRI AR S C, B
R D E PN O EERIARTH > EREL T
29, ¥/, ICU THIEL 72 AKI BEZ R E L7 X R
Frcd, avr4u b OBEEIILCREORMN EBEL T 5
ERHEEN TV SY, L LSREomE TR, BN
Bt a vy MEFIBA R, av3L PRI E
LT DR TE otz BIREOETLICHEY,

sCr D LA % HEICIEZ TBEEZHT 52 A7 L (elec-
tronic alerts system: e-alerts) D7 FM: I B3 2 2838 S
NTW 5D, FE D systematic review T, e-alerts 15 D

& A EROYUEPBEABREEEA DM ICEHE L Tw»
BULEREINTLEY, 9F 0, HYEM S Hh Dk
TAKI DFFERLZAL 72 £ LT, FKREEE D7 & D)
BB Z KT BTN A Tb NS 2 L3
b, FTHROKHBIHFS L TWAEWEEZBILHTES,
birb O T, BIEAFIT D AKI FIE X 24D
0.9% (1113 1) L4 7<, ZDIF LA EIZ—BIRHZ F.0
ICEIRARILIA O ZHRFFCHRIEL TE D, BIRNEILISL T
D AKI DFERE b B ME A LT, R FE IR RN
MNHIBIZ 7 70 —FTE 3 &) BB AT LHBRET
HoEHIlbhs,

AWFZITIZ O O DRADH 5, e, KWL
TR CH %, KIZ, AWIZEICE T 2BiNE X ORI
ICU T AKI FEHR, AKI 125 2 BHUIEE DM 153,
B U 72 X 9 IcERE Lk L T2 bdTRfETH D, B
WL 7B D X 912 AKI DFEREFR % 2> 72 D j#/NGFEAf L T
W HREED D B, F 7o, HMBRIC X B AKI FIERADOH
fRICBIL T, 2R OBOEMTHIB L 727-», @&
HPEZ EHEICEHTETO R WATREIEDS D 5, Z Dfts, B
PRI D0 R D i 7 & D FEREPE FE S0 2 T i 4 2 BRIl
HREDTERD 2720, T35 D AKIFIE ISR 2 203
BEFTETLR,

HAE B 2, HALHGHRE S, HABHITEES,
HAZME MR A2, HANEIER A2 5 #2IC X
DRI & Ntz AKLBIRA A B9 4 > 20161953, ElsHY
B, SEaHREH 2 WIENTEMEIC K 2 AKLISW T 52
BMOBEPEETROYBICHMT 2THAH, LrLl, b
NbN Dk TD AKI D% AT — MR BED BN B S+

PRBFCHIE L Tl de, #HMERIC X 2 AKI DORAELIFAY
6HEMS, ZERAAKIZFAL TR ELTHZDH6
IR AEZETINTE 6T, £ 8 FNIEHKEMEE I 2
VNI N h o, AKIDERE LTE, 2L
b ZDO—FIXFEEA]BETH - 72 TH A 9 hypovolemia 23
5% ol Z E6 b, FTIFIEBIREMED AKL I T

2R E M LI 5 2D HAVKBETH B,

FIZRMHH O ST RE b Dk L
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