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Background & Aims: The Acute Kidney Injury Network (AKIN)
criteria are widely used in nephrology, but information on cirrho-
sis is limited. We aimed at evaluating the AKIN criteria and their
relationship with the cause of kidney impairment and survival.
Methods: We performed a prospective study of 375 consecutive
patients hospitalized for complications of cirrhosis. One-hundred
and seventy-seven (47%) patients fulfilled the criteria of Acute
Kidney Injury (AKI) during hospitalization, the causes being hyp-
ovolemia, infections, hepatorenal syndrome (HRS), nephrotoxi-
city, and miscellaneous (62, 54, 32, 8, and 21 cases, respectively).
Results: At diagnosis, most patients had AKI stage 1 (77%). Both
the occurrence of AKI and its stage were associated with 3-month
survival. However, survival difference between stages 2 and 3
was not statistically significant. Moreover, if stage 1 patients
were categorized into 2 groups according to the level of serum
creatinine used in the classical definition of kidney impairment
(1.5 mg/dl), the two groups had a significantly different outcome.
Combining AKIN criteria and maximum serum creatinine, 3 risk
groups were identified: (A) patients with AKI stage 1 with peak
creatinine 61.5 mg/dl; (B) patients with stage 1 with peak creat-
inine >1.5 mg/dl; and (C) patients with stages 2–3 (survival 84%,

68%, and 36%, respectively; p <0.001). Survival was independently
related to the cause of kidney impairment, patients with HRS or
infection-related having the worst prognosis.
Conclusions: A classification that combines the AKIN criteria and
classical criteria of kidney failure in cirrhosis provides a better
risk stratification than AKIN criteria alone. The cause of impair-
ment in kidney function is key in assessing prognosis in cirrhosis.
� 2013 European Association for the Study of the Liver. Published
by Elsevier B.V. All rights reserved.

Introduction

Since the pioneer studies of Sherlock and Schroeder, it has been
known that impairment of kidney function is a common event
in the natural history of cirrhosis and is associated with poor
prognosis [1,2]. These as well as other studies reported a unique
form of kidney failure that occurs in patients with cirrhosis due
to severe hypoperfusion of the kidney related to an impairment
in the systemic arterial circulation, with marked splanchnic
arterial vasodilation leading to arterial hypotension [3]. Since
then, this characteristic form of kidney failure has been
known as hepatorenal syndrome [4–6]. On the other hand, a
large number of subsequent studies have reported that patients
with cirrhosis in addition to HRS may develop impairment of
kidney function due to a variety of other causes, particularly
volume depletion, bacterial infections, administration of nephro-
toxic agents, and chronic kidney diseases, or a combination
thereof [7–13].

The diagnosis of HRS is currently based on reaching a serum
creatinine concentration above 1.5 mg/dl, together with the
exclusion of other causes of kidney impairment [14,15]. By
extension, the same cut-off level of serum creatinine has been
used for the diagnosis of impairment of kidney function due to
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causes other than HRS. This criterium of diagnosis has high
specificity but low sensitivity, because in cirrhosis a serum
creatinine of 1.5 mg/dl indicates a marked reduction in
glomerular filtration rate (GFR) [16,17]. Some studies have used
criteria based on an increase in serum creatinine with respect

to baseline (usually 25% or 50%), together with a peak value
above 1.5 mg/dl.

In nephrology, the diagnosis of acute impairment of kidney
function has been an area of great controversy. Recently, the
Acute Kidney Injury Network (AKIN) proposed new diagnostic
criteria for acute impairment in kidney function, known as Acute
Kidney Injury (AKI) [18]. The AKIN criteria are based on changes
in serum creatinine in the short-term and are accurate in early
detection of impairment of kidney function in the general popu-
lation of hospitalized patients and also in predicting prognosis.
For this reason, these criteria are being used extensively in the
nephrology and intensive care fields. However, information on
the AKIN criteria in patients with cirrhosis is still very limited
[19,20]. Therefore, these criteria require validation in large series
of patients. On the other hand, despite their potential usefulness,
these criteria do not provide information on the different causes
of impairment of kidney function in cirrhosis. This distinction is
important because the outcome and management differ depend-
ing on the cause of kidney impairment [3,13]. Based on this, the
current study was designed to evaluate prospectively the AKIN
criteria and their relationship with the cause of impairment in
kidney function and survival in a large series of consecutive
patients hospitalized for complications of cirrhosis.

Patients and methods

Study population

Three hundred and seventy-five consecutive patients with cirrhosis hospitalized
from July 2009 to August 2011 were included in a prospective study. Both
patients admitted to the regular ward (303 patients, 80.8%) or ICU (72 patients,
19.2%) were included. Patients admitted for diagnostic procedures or elective
therapeutic interventions (i.e., large-volume paracentesis, variceal band ligation,
percutaneous tumor ablation) were not included. Other exclusion criteria were:
(1) hepatocellular carcinoma outside Milan criteria or advanced non-hepatic neo-
plasia; (2) previous liver or kidney transplantation; and (3) chronic kidney dis-
ease under hemodialysis treatment before admission.

Study design

At admission, liver, kidney, and circulatory function were assessed in all
patients. Previous complications of cirrhosis as well as the presence of chronic
diseases, such as diabetes mellitus, arterial hypertension, and chronic
impairment of kidney function were recorded. Kidney function was assessed
by measuring serum creatinine concentration at regular intervals during
hospitalization. Special emphasis was made on the identification of causes
potentially related to development of kidney impairment, particularly loss of
extracellular fluid, gastrointestinal bleeding, treatment with potentially neph-
rotoxic agents, and bacterial infections. The study was approved by the
Institutional Review Board and all patients provided written informed consent
to participate.

Definitions

Impairment of kidney function
Impairment of kidney function was defined using the AKIN criteria and graded in
stage 1, 2, and 3 [18]. If a particular patient developed two episodes of AKI during
hospitalization, only the first episode was considered.

Using the AKIN criteria, AKI in hospitalized patients is defined whenever there
is an increase in serum creatinine P0.3 mg/dl or P50% in two measurements 48 h
apart. The development of AKI is estimated by comparing serum creatinine at
admission with that obtained 48 h later. Subsequently, the development of AKI
is evaluated at 48-h intervals, in which the baseline is the serum creatinine value
at the beginning of the period and the end value is that of the end of the period.

Table 1. Baseline demographic and clinical data, liver, kidney and circulatory
function in the 375 patients included in the study.

Demographics
Age, yr 61 ± 12 (25-91) 
Sex, male 232 (62%)
Medical history

Diabetes 110 (29%)
Hypertension 85 (23%)
Chronic kidney impairment* 46 (12%)
Preadmission serum creatinine (mg/dl)** 1.0 ± 0.4 (0.3-3.6)
Treatment with beta-blockers 79 (21%)

Etiology of cirrhosis
Alcoholic 153 (41%)
Hepatitis C 130 (35%)
Alcoholic + hepatitis C or B 42 (11%)
Other 50 (14%)

Cause of admission 
Infection*** 130 (35%)
Gastrointestinal bleeding 91 (24%)
Ascites 66 (17%)
Hepatic encephalopathy 36 (10%)
Other causes 52 (14%)
Admission at intensive care unit 72 (19%)

Variables of kidney, liver and circulatory function 
Serum bilirubin (mg/dl) 5.0 ± 6.5 (0.2-36.3)
Serum albumin (g/L) 28 ± 5 (15-41)
INR 1.5 ± 0.5 (1.0-5.4)
MELD score 18 ± 7 (6-40)
Child-Pugh score
A/B/C 

9 ± 2 (5-14)
10%/49%/41% 

Serum creatinine (mg/dl)
Glomerular filtration rate

1.3 ± 0.8 (0.3-6.5)

(ml/min/1.73 m2)****
66 ± 35 (7-225)

Serum sodium (mEq/L) 134 ± 6 (111-153)
Serum potassium (mEq/L) 4.3 ± 0.8 (2.2-7.1)
Ascites at admission 253 (68%)
Encephalopathy at admission 143 (38%)
Mean arterial pressure (mmHg) 83 ± 16 (37-135)
Heart rate (bpm) 93 ± 21 (48-150)
Leukocyte count (109 cells/L) 7.5 ± 4.6 (0.9-30)
C-reactive protein (mg/dl) 3.9 ± 5.0 (0.02-27.7) 
Presence of SIRS***** 110 (29%)
Shock 61 (16%)

Values are given as mean ± SD (range) or number and percentage.
⁄HRS type 2 in 10, intrinsic nephropathy in 27, unknown in 9.
⁄⁄See definition in Patients and methods. Available in 335 patients.
⁄⁄⁄Non-spontaneous bacterial peritonitis infection in 109 patients (urinary tract
infection in 36, spontaneous bacteremia in 19, pneumonia in 16, soft tissue and
skin infection in 9, others in 29) spontaneous bacterial peritonitis in 21 patients.
⁄⁄⁄⁄Estimated by MDRD.
⁄⁄⁄⁄⁄SIRS (systemic inflammatory response syndrome) was available in 308
patients.

JOURNAL OF HEPATOLOGY

Journal of Hepatology 2013 vol. 59 j 474–481 475



Download English Version:

https://daneshyari.com/en/article/6104098

Download Persian Version:

https://daneshyari.com/article/6104098

Daneshyari.com

https://daneshyari.com/en/article/6104098
https://daneshyari.com/article/6104098
https://daneshyari.com

