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ABSTRACT

Acute kidney injury (AKI) is frequent complications in patients with advanced cirrhosis. This is a 12 month retro-
spective study of AKI and its associated factors in hospitalized patients with cirrhosis. For each patient, we performed
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initial renal function tests and electrolyte levels, at 48 hours post admission and at discharge. We also obtained all patient’s CBC. A total
of 49 patients were included in the final analysis. The majority of patients were women (29, 59.2%), mean age was 53 years (SD, 16.5 ). The
most common indication for admission was ascites (34 patients, 69.4%), and spontaneous bacterial peritonitis was present in half (17) of
them. Baseline renal dysfunction was present in 21 (43%) patients, and 16 of these patients (32.65% of all patients) had AKI. The risk factors
associated with the development of AKI were older age, hypoalbuminemia, elevated white blood cell (WBC) count, sepsis, and, hyponatremia
(P=.022, .008, .033 and .06, respectively). Hypoalbuminemia was associated with persistent renal dysfunction at discharge.

Conclusions: AKI is a common complications our cirrhotic patients, and some patients will not achieve complete renal function normaliza-

tion after AKI.

Introduction

Liver cirrhosis is a leading cause of hospital admission and
mortality [1,2]. Renal impairment (RI) of variable severity
develops in approximately 20 to 50% of hospitalized pa-
tients with acute liver cirrhosis complications [3-6]. Acute
kidney injury (AKI) is defined as a .3 mg/dL (> 26.4 mol/L
in total) elevation in serum creatinine, which is equivalent
to a > 50% increase from baseline ( or a urine output of <.5
mL/kg per hour for > 6 hours) [3-7].

Several mechanisms are thought to play roles in the develop-
ment of AKI in cirrhosis cases, including the nephrotoxic ef-
fects of medication, sepsis, and volume depletion secondary to
gastrointestinal bleeding or diuretic use [7,8]. However, pro-
gressive vasodilatation of the splanchnic and systemic vascu-
lar systems is also thought to be a major cause of AKI [8]. The
spectrum of AKI in cirrhosis varies from prerenal azotemia to
severe forms of acute tubular necrosis (ATN) and hepatorenal
syndrome (HRS) [3,7,9]. The importance of AKI in cirrhosis
comes from its association with high morbidity and mortality
in cirrhotic patients.[5,10,11]. In this paper, we studied the rate
of AKI in patients who were admitted for acute complications
of cirrhosis at a main tertiary academic medical center in the
Middle East.

Methods
The research ethics committee at the Faculty of Medicine of
King Abdilaziz University approved this study.

The study used a retrospective cohort design.

The following inclusion criteria were applied: patients
with decompensated liver cirrhosis who were followed in
the outpatient hepatology department; those with baseline
renal function testing and electrolyte measurements per-
formed prior to hospital admission; and those admitted to
the male or female medical ward at King Abdulaziz Uni-
versity Hospital under hepatology care for an acute com-
plication of cirrhosis. Only the patients who underwent
abdominal ultrasound examination during the admission
process and were tested for renal function at admission, 48
hours after admission and at discharge were included.

The study period ranged from January 2014 to December 2014.

Patients with incomplete data and patients with liver cirrhosis

who were admitted for reasons other than complications of cir-
rhosis were excluded from the study.

We reviewed the hospital information system and patient elec-
tronic medical records for demographic data (sex and age). We
noted the diagnosis at admission, and we obtained the results of
renal function and electrolyte testing at admission, at 48 hours
following admission and at discharge. These data included the
serum creatinine, serum urea, serum sodium and serum potas-
sium levels. The following liver function measurements were also
recorded at admission: serum alanine aminotransferase (ALT),
serum aspartate amino transferase (AST), serum alkaline phos-
phatase (AIP), serum gamma glutamyl transferase (GGT), serum
bilirubin total and direct total (TB, DB), serum total protein (TP)
and serum albumin. In addition, we examined the serological
testing results for viral markers (for hepatitis B and hepatitis C
viruses) and autoimmune hepatitis (AIH) profiles.

AKI was defined according to the Acute Kidney Injury Network
(AKIN) criteria as follows: .3 mg/dL (> 26.4 mol/L in total) el-
evation in serum creatinine, equivalent to a > 50% increase from
baseline in serum creatinine equivalent to 1.5 mg/dl increase in
serum creatinine ( or a urine output of < .5 mL/kg per hour for
> 6 hours) [12]. The normal serum creatinine level at our lab is
55-115 pmol/L. We also obtained the complete blood count from
each patient at admission, including the hemoglobin (Hg) level,
white blood cell (WBC) count and platelet (Plat) count. We ex-
amined the results of the ultrasound examinations performed dur-
ing the same admission for the presence of ascites.

We also reported the length of stay for all patients and the pa-
tients’ outcomes (i.e., in-hospital mortality) during the same ad-
mission or discharge.

We used IBM SPSS 22 for the statistical analysis, and we ob-
tained the descriptive statistics. We used the paired-sample T
test to compare the serum creatinine and serum sodium levels at
48 hours and at discharge to the baseline levels and to compare
the different variables between patients who developed AKI dur-
ing the admission and those who did not develop AKI. We used
multiple regression analysis to study the relationship between the
different analyzed factors and persistent renal dysfunction at the
time of discharge, as well as patient mortality.

Results
A total of 52 patients fulfilled the inclusion criteria. Three pa-
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tients were excluded because of incomplete data; thus, 49 pa-
tients were included in the final analysis. Eight patients had
previous frequent admissions for massive ascites, 2 had frequent
previous admissions for variceal bleeding, and one patient had
previously undergone liver transplantation for autoimmune hepa-
titis..

The majority of patients (29) were female (59.2%). The mean pa-
tient age was 53 years (SD, 16.5 years), and there was no differ-
ence in age between the male and female patients (P=.5)

The majority (27, 55%) of patients had negative serology for
hepatitis viruses, autoimmune profiles, (Table 1).

The most common cause of admission was ascites; spontaneous
bacterial peritonitis (SBP) was suspected in 17 patients at the
time of admission. SBP was confirmed by an elevated neutrophil
count of more than 250 cells/cmm or a positive bacterial culture
for gram-negative bacteria in the ascitic fluid; the causes for ad-
mission are listed in Table 2 (explained in the Discussion sec-
tion). Four patients had advance liver disease and hepatocellular
carcinoma.

RI was present in 21 (43%) patients, and AKI was diagnosed in
16 (32.75) patients at the time of admission. The mean serum
creatinine level at the time of admission was 147 umol/L (SD
43.6), and there was no difference between the male and female
patients (P=.97) table 3 for lab results and normal values.

The mean serum creatinine levels at 48 hours after admission and
at discharge were lower than the mean level at baseline, but the
difference was not significant (mean difference, 26.4) umol/L

There was no difference in the AKI rate between males and fe-
males. Similarly, there was no difference in the AKI rate in terms
of the different causes for admission (7.3 and P=.1 and .8, re-
spectively). However, the mean serum sodium level was below
normal, although it showed significant improvement at 48 hours
and at discharge (mean difference, 4 and 9.3, mmol/L respective-
ly, and P<.001 for both).

Patients with impaired renal function and AKI were more likely
to be older and to have significant hyponatremia, hyperkalemia,
and hypoalbuminemia, as well as a high WBC count at the time
of admission compared to patients with normal creatinine levels
at the time of admission (Table 4).

Multiple regression analysis indicated that the only factor that
significantly correlated with persistent renal failure at discharge
was low serum albumin (Table 5).

At the time of discharge, the serum creatinine levels had im-
proved, but they did not return to normal in 14 of the 21 (66.6%)
patients with elevated serum creatinine and 9 (56%) AKI pa-
tients. Two (9.5%) patients continued to experience deteriorating
serum creatinine levels; one patients was known to have mild
baseline RI, and the other patient had severe sepsis secondary to
SBP.

Ultrasound examination showed ascites of variable severity in 25

(51%) patients, and 26 (53%) patients had diuresis with furosem-
ide or furosemide and spironolactone. Patients with massive as-
cites and AKI underwent therapeutic abdominal paracentesis for
ascites.

The majority (37, 75.5%) of the patients received intravenous an-
tibiotics as treatment for SBP or other infections, or as prophy-

lactic for SBP in patients with ascites or acute variceal bleeding.

The most commonly used antibiotic was ceftriaxone (Table
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The mean length of stay in the hospital was 5.8 days (SD,
4.3 days) (1-22).

Six patients (2 with AKI, 2 with only RI, and 2 with normal
creatinine levels) died during admission, resulting in an in-
hospital mortality rate of 12.2%. Sepsis and elevated WBC
counts were the main factors (according to multiple regres-
sion analysis) associated with mortality (Table 6).

Discussion

Our study found that AKI is common in admitted patients
with acute complications of cirrhosis, representing one-
third of all patients. This result is similar to those reported
by several previous studies [5,6]. Because of its limitations
in cirrhosis, serum creatinine is not an accurate marker for
defining renal dysfunction in cirrhosis. [3]JHowever, until a
simple, accurate and easily available glomerular filtration
rate (GFR) test is available, serum creatinine will continue
to be used to assess renal injury in cirrhosis. In addition,
serum creatinine is readily available and can be easily used
as a marker for renal dysfunction. Nevertheless, its accu-
racy in patients with cirrhosis is hindered by several fac-
tors: For instance, the creatinine level is altered by reduced
muscle bulk due to wasting in cirrhosis, reduced creatinine
production from creatinine by the muscles, increase tubu-
lar excretion and increased distribution volume [5,7,13-15].
Together, these factors can cause inaccurate results when
measuring creatinine levels, as well as incorrect underesti-
mation of renal dysfunction. Therefore, the use of a more
accurate testing method for renal function utilizing the
GFR may have resulted in a higher rate of RI and AKI in
our cohort.

Another important finding of our study was that more than
10% of patients had RI; however, they did not fulfill the cri-
teria for AKI. This finding cannot be ignored because RI is
associated with increased mortality in patients with cirrho-
sis, and it is part of the Model for End-stage Liver Disease
(MELD) score for assessing cirrhotic patients [10,11]. Fur-
thermore, patients with milder degrees of RI and with the
same risk factors are expected (in the long run) to progress
to more severe forms of AKI [5]. In our cohort, several fac-
tors were associated with the development of AKI, includ-
ing older age and severe liver disease, as reflected by the
lower albumin levels. This result can be explained by the
deterioration in vascular function and impaired renal blood
flow with the progression of cirrhosis [7,8,16].

Hyponatremia was another finding that was associated
with AKI in our study. This result is important because
several previous reports have related hyponatremia to a
high mortality rate in cirrhosis [4,17]. Sepsis, as reflected
by elevated WBC counts, is another predictor of AKI and
mortality. Several previous reports have shown that sepsis
in cirrhosis causes circulatory collapse and impairs renal
blood flow, which causes AKI [4,18,19]. Moreover, previous
data have demonstrated the importance of sepsis in cirrho-
sis as a risk factor and predictor for AKI and mortality [20-
22]. The presence of underlying renal disease and chronic
renal failure in cirrhosis can result in severe deterioration
of renal function and the failure of renal functions to return
to baseline levels, as was the case for one patient in our co-
hort [23]. The length of hospital stay was also longer n pa-
tients who had severe sepsis, but the majority of patients
had short admissions of 3-5 days, which is acceptable for
the management of acute complications of cirrhosis because
the treatment of SBP and other bacterial infections requires
approximately 5 days of intravenous antibiotics [24,25]. The
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majority (2/3) of our patients received antibiotics as treat-
ment or prophylaxis. Early treatment of sepsis and prophy-
lactic antibiotics for cirrhosis patients at risk of bacterial in-
fection are expected to reduce the rate of AKI and mortality
and to shorten the hospital length of stay [24-26].

Conclusions:

Our data showed that AKI is frequently diagnosed in pa-
tients who are admitted for acute complication of cirrho-
sis. Moreover sepsis is an important risk factor for AKI in
cirrhotic. Considerable number of patient will continue to
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