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Acute Kidney Injury and Hepatorenal Syndrome

Moon Young Kim and Yeon Seok Seo*

Department of Internal Medicine, Yonsei University Wonju College of Medicine, Wonju; Department of Internal Medicine, Korea University

College of Medicine®, Seoul, Korea

Acute kidney injury (AKI) is common in patients with liver cirrhosis, occurring in 13-20% of patients hospitalized with decompensated
cirrhosis, and is significantly associated with the prognosis. The development and progression of AKl is an independent predictive
factor for mortality in these patients. If AKI develops, the renal function declines progressively even if AKI is improved later, the patients
have a poorer prognosis compared to those who have not developed AKI. In addition, in patients without appropriate treatment or
no improvement with the initial treatment, AKI often progress to hepatorenal syndrome (HRS), which is associated with significant
morbidity and mortality. Therefore, early detection and appropriate management for the development of AKl is very important in these
patients. Recently, there have been significant revisions in the diagnostic criteria and treatment of AKI and HRS; this manuscript re-

views these changes. (Korean J Gastroenterol 2018;72:64-73)
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Table 1. Serum Creatinine Level for the Diagnosis of Acute Kidney Injury in the RIFLE, AKIN, KDIGO, and ICA-AKI Criterie

KDIGO™* ICA-AKI*®

RIFLE* AKIN®
Definition
baseline within 7 days within 48 hours or increase in
sCr >1.5 times baseline
within 48 hours
Staging
Stage 1
times baseline baseline or sCr increase >0.3
mg/dL
Stage 2
times baseline baseline
Stage 3

baseline or sCr increase >4.0

of at least 0.5 mg/dL least 0.5 mg/dL

or sCr increase >4.0 mg/dL  or sCrincrease >4.0 mg/dL
mg/dL with an acute increase  with an acute increase of at

Increase in sCr to >1.5 times Increase in sCr by >0.3 mg/dL Increase in sCr by >0.3 mg/dL Increase in sCr by >0.3 mg/dL

within 48 hours or increase in  within 48 hours or increase in
sCr >1.5 time baseline within ~ sCr >1.5 time baseline within
7 days 7 days

(Risk) sCr increase 1.5-1.9 sCr increase 1.5-1.9 times sCr increase 1.5-1.9 times sCrincrease>0.3 mg/dL orsCr

baseline or sCr increase >0.3  increase 1.5-2 times baseline

mg/dL

(Injury) sCr increase 2.0-2.9 sCr increase 2.0-2.9 times sCr increase 2.0-2.9 times sCr increase >2 and <3 times

baseline baseline

(Failure) sCr increase >3 times sCr increase >3 times baseline sCr increase >3 times baseline sCr increase >3 times baseline

or sCr increase >4.0 mg/dL
with an acute increase >0.3
mg/dL or initiation of renal
replacement therapy

RIFLE, Risk, Injury, Failure, Loss of renal function, and End-stage renal disease; AKIN, Acute Kidney Injury Network; KDIGO, Kidney Disease
Improving Global Outcome; ICA-AKI, international club of ascites-acute kidney injury; sCr, serum creatinine.

Table 2. Diagnostic Criteria of HRS of the International Club of Ascites in 1996%

Major criteria

1) Chronic or actue liver disease with advanced hepatic failure and portal hypertension

2) Low glomerular filtration rate, as indicated by serum creatinine of >1.5 mg/dL or 24 hour creatinine clearance <40 mL/min

3) Absence of shock, ongoing bacterial infection, and current or recent treatment with nephrotoxic drugs, absence of gastrointestinal fluid
losses (repeated vomiting or intense diarrhea) or renal fluid losses (weight loss >500 g/day for several days in patients with ascites without

peripheral edema or 1,000 g/day in patiens with peripheral edema)

4) No sustained improvement in renal function (decrease in serum creatinine to 1.5 mg/dL or less or increase in creatinine clearance to 40
mL/min or more) following diuretic withdrawal and expansion of plasma volume with 1.5 L of isotonic sailine
5) Proteinuria <500 mg/day and no ultrasonographic evidence of obstructive uropathy or parenchymal renal disease

Additional criteria

1) Urine volume <500 mL/day

2) Urine sodium <10 mEq/L

3) Urine osmolality greater than plasma osmolality
4) Urine red blood cells <50 per high-power field
5) Serum sodium concentration <130 mEq/L

HRS, hepatorenal syndrome.

The Korean Journal of Gastroenterology



Kim MY and Seo YS. Acute Kidney Injury and Hepatorenal Syndrome 67

3
B

N
—_

o ofob o N
> Jlmoek NN
ok L‘E oy T
bl [
&
A
|o
[l
rO
_orl.:
Q
do
ok
ok gk
12
off
10
tr
oy
<
k1
ik

2 g 2
o N,
= @
N fr
jn o
o=
1o ol
>~ o
or
o o
ox H
o o
K
(]

rr St
= >
bl
ojN &
o K

N
Lot oft
o o o X
16 oL
2 2
RN ffg
= B
r
ok j%
o
=
[
ok
=
)
12
olN
ot
M
1o
2
uu)
N
N r_{N

lr I‘E
ful
N,
ol
E
[
=
et
el
A,
=
offt
=
i,
o
of,
olN
r

o
|
o
Ral

ot 1
=
>
o
N
MN
1o
A
[eZaN
ofr 2

A oo o B4 o X o

(creatinine clearance)& A3 HHo| EXs}31 A7
St=tll =7t "olA|7| wjol uiAlstATh (2
U el A A A RS

)25t ot}
o] A7zl A Frh7ES AARe] dnlkeet
ersteith. el 20079 AAE G2
@4 Adotedol % ul o4 F7lvled 25

Ad71Eo

S

oX,
=,

o
5=
i
ok
ok
paes
£
S
ek

o
of
flo
=)
1o
o,
=)
N
~
f
o

4

=

O o ot oy U Mo ofN N 2 ofN ki

N
-~

©

(0]

—

A B A (. [

)
p
N
= o

mg/dL oJAo.

o,
o
il
)
2
olN
N
< e
4 Lo

9l terli-

EEAREET

FollA ZHA

o] HerE

3T

ot
i
1o
ot
o

o Lo T Al
>
B

lo > o
(LU=
£
o 2
o
Lore

2 =)

)
1o
>
41l
>
2
=)
1o
gk

mlo O_>ﬁ:

T
olo
£ [0}
AT

o

O,

lo
flo
©
)

ot
1o
.,
iz
of
st
i
=t
ok
Py
i

olof whef 2016\ ICACIA MFA AAZE AT A
7|20 M= 2% Adoteld ] 7IEAE §lolal ICAS] &
AR A7 U 94 A&l e A &
T BApA oA T Y B FHole WSIHA] o=
o5 MlesFa Ad7|Eer Foatgen, stage 2
o]l A B A Y AR ARE AASIES dL
shal glof, & o e Aol ARE AR 4 s ok
CHTable 4). T3 o7& TS 199 29 o=
ERotHoL ofdl AHAME A 28 ST WA
AERe] o FHE ERAL B 19 IMlS5e] g
the RSl 3t Hold 19 9 28 IMISS
ofgh BRE AHESIA A Hoh?

S A4 A7)s AshE vt B2 84k
A 22 G G4 JAISk= Aot 9] dasE &
o]7] fIeiA = ol AE RAAHA AREStofof sk XA
HAARE OHA] YEE lactulose] S E 2E%T) tigf B4
Axp & AR BG4 dextran BTt 417159 A5t
2 oueted 8o ok’ ®3h 34 Alu IAE ot
s7] 9J5lo] aminoglycoside] SAYAIL; B]AE|Zol=A 2
FAY] AHES Tok= o] b AP AletAd Eubedol 9l
= S SApollA R 9 A o] AR TS
o HrS w2 4= Qir)® ehle] w7l YA LN<1.5 g/dL)
A7)1% AsHEAH Fdobeld >1.2 mg/dL, £ BUN >25

mg/dL, &2 8% Na <130 meq/L)E Eo|= &AtolA 7

Table 3. Diagnostic Criteria of HRS of the International Club of Ascites in 2007’

1) Cirrhosis with ascites
2) Serum creatinine >1.5 mg/dL

3) No improvement of serum creatinine (decrease to a level of 1.5 mg/dL) after at least 2 days with diuretic withdrawal and volume expansion
with albumin; the recommended dose of albumin is 1 g/kg of body weight per day up to a maximum of 100 g/day

4) Absence of shock
5) No current or recent treatment with nephrotoxic drugs

6) Absence of parenchymal kidney disease as indicated by proteinuria >500 mg/day, microhematuria (>50 red blood cells per high-power field),

and/or abnormal renal ultrasonography

HRS, hepatorenal syndrome.

Table 4. Diagnostic Criteria of Hepatorenal Syndrome by the International Club of Ascites in 2015°%°

Diagnosis of cirrhosis and ascites
Diagnosis of AKI according to ICA-AKI criteria

)
)
)
4) Absence of shock
)
)

No macroscopic signs of structural kidney injury, defined as:
- absence of proteinuria (>500 mg/day)

- absence of microhematuria (>50 RBCs per high power field)
- normal findings on renal ultrasonography

No response after 2 consecutive days of diuretic withdrawal and plasma volume expansion with albumin 1 g/kg bodyweight

No current or recent use of nephrotoxic drugs (NSAIDs, aminoglycosides, iodinated contrast media, etc)

ICA-AKI, international club of ascites-acute kidney injury; NSAIDs, nonsteroidal anti-inflammatory drugs; RBCs, red blood cells.
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Progression
Regression Regression of AKI to a lower stage
Treatment response No response

Partial response

Full response

No regression of AKI

Progression of AKI to a higher stage and/or need for RRT

Regression of AKI stage with a reduction of sCr to >0.3 mg/dL above the baseline value

Return of sCr to a value within 0.3 mg/dL of the baseline value

AKI, acute kidney injury; RRT, renal replacement therapy; sCr, serum creatinine.
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