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BACKGROUND: Acute kidney injury (AKI) is associated with a high mortality. This study was 

undertaken to detect the factors associated with the prognosis of AKI.

METHODS: We retrospectively reviewed 98 patients with AKI treated from March 2008 to August 

2009 at this hospital. In these patients, 60 were male and 38 female. Their age ranged from 19 to 

89 years (mean 52.4±16.1 years). The excluded patients were those who died within 24 hours after 

admission to ICU or those who had a history of chronic kidney disease or incomplete data. After 60 days 

of treatment, the patients were divided into a survival group and a death group. Clinical data including 

gender, age, history of chronic diseases, the worst laboratory values within 24 hours after diagnosis 

(values of routine blood tests, blood gas analysis, liver and renal function, levels of serum cystatin C, 

and blood electrolytes) were analyzed. Acute physiology, chronic health evaluation (APACHE) II scores 

and 60-day mortality were calculated. Univariate analysis was performed to find variables relevant 

to prognosis, odds ratio (OR) and 95% confidence interval (CI). Multiple-factor analysis with logistic 

regression analysis was made to analyze the correlation between risk factors and mortality.

RESULTS: The 60-day mortality was 34.7% (34/98). The APACHE II score of the death group 

was higher than that of the survival group (17.4±4.3 vs. 14.2±4.8, P<0.05). The mortality of the patients 

with a high level of cystatin C>1.3 mg/L was higher than that of the patients with a low level of cystatin 

C (<1.3 mg/L) (50% vs. 20%, P<0.05). The univariate analysis indicated that organ failures≥2, oliguria, 

APACHE II>15 scores, cystatin C>1.3 mg/L, cystatin C>1.3 mg/L+APACHE II>15 scores were the risk 

factors of AKI. Logistic regression analysis, however, showed that organ failures≥2, oliguria, cystatin 

C>1.3 mg/L +APACHE II>15 scores were the independent risk factors of AKI.

CONCLUSION: Cystatin C>1.3 mg/L+APACHE II>15 scores is useful in predicting adverse 

clinical outcomes in patients with AKI.
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INTRODUCTION
In research into the cause of high mortality in 

critically ill patients in intensive care unit, the kidney 

has been recognized one of the most vulnerable organs, 

and the incidence of acute renal failure (ARF) and its 

mortality are very high.
[1,2]

 Researchers have suggested 

acute kidney injury (AKI) instead of ARF be more 

emphasized in improving prognosis and reducing 

mortality. 
[3] 

Unfortunately, the indicators for precisely 

predicting the severity of AKI patients are lacking. 

Based on the clinical data of the 98 AKI patients, we 

investigated the risk factors for patient death.

METHODS
Patients

Enrolled in this study were the 98 patients with AKI 

who had been admitted to the Second Affi liated Hospital of 

Xi'an Jiaotong University and Xiangya Hospital of Central-

South University from March 2008 to August 2009. They 
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met the criteria set by the acute kidney injury network 

(AKIN) in Amsterdam in September 2009.
[3]

 Twenty-two 

patients who died within 24 hours after admission to the 

ICU or who had incomplete data or a history of chronic 

renal disease were excluded.

Methods
The clinical data including gender, age, history of 

chronic diseases, and the worst laboratory values within 

24 hours of diagnosis (routine blood tests, blood gas 

analysis, and tests of liver and renal function, levels of 

serum cystatin C, and blood electrolytes) were analyzed. 

Acute physiology, chronic health evaluation (APACHE)II 

scores and 60-day mortality were calculated. Immediately 

after admission to ICU, the outcome (death or survival) 

of the patients was followed up for 60 days. Some severe 

patients were also included in this study for they were 

followed up less than 60 days but longer than 24 hours.

Assignment of variables
Death or not (0:no, 1:yes),age (0:<60 years old, 1:≥60 

years old), gender (0: female,1:male), APACHE II score 

(0:≤15, 1:>15), Cys C (0:<1.02 mg/l, 1:≥1.02 mg/l), pH 

(0:≥7.35, 1:<7.35), urine (0:≥0.5 ml/kg per hour, 1:<0.5 

ml/kg per hour for 6 hours, 2:<0.5 ml/kg per hour for 12 

hours, 3:<0.3 ml/kg per hour for 24 hours), the number of 

dysfunction organs (0:<2, 1:≥2), mechanical ventilation 

(0:no, 1:yes), CRRT (0:no, 1:yes), APACHE II>15+Cys 

C>1.3 mg/L (0:no, 1:yes).

Statistical analysis
All data were expressed as mean±SD. Pearson's 

product-moment correlation coeffi cient test was used for 

the comparison of quantitative data. Single factor analysis 

was performed to screen the factors associated with the 

prognosis, and then logistic regression analysis was made 

to detect the independent risk factors for patient death. 

P<0.05 was considered statistically signifi cant.

RESULTS
Clinical data

In the 98 patients, 34 (34.7%) died, and 64 (62.6%) 

survived. Mean APACHE II score was (15.4±4.6), and 

the level of cystatin C was (1.8±1.5) mg/L. In AKI 

patients with APACHE II score>15, those with cystatin C 

level>1.3 mg/L, and those with APACHE II score>15 plus 

cystatin C level>1.3 mg/L, the mortality was 48% (24/50), 

50% (24/48), and 57.1% (16/28), respectively.

Sixty days after diagnosis, the 98 patients were 

Variables Survival group
  (n=64)

Death group
  (n=34)

            P

Student's
  t test

Chi-square
  test

Age (yr) 51.4±16.6 54.4 ±15.6 0.554 -

Male/female 40/24 20/14 - 0.623

APACHE II score 14.2 ±4.8
*

17.4 ±4.3 0.046 - 

APACHE II
  score>15

26
*

24 - 0.044

Oliguria 14
#

28 - 0.000

Cystatin C (mg/l)   1.44±1.29
*

  2.47 ±1.62 0.019 -

Cystatin
  C>1.3 mg/L

24
*

24 - 0.028

Sepsis 22
#

28 - 0.032

Organ failure ≥ 2 14
#

30 - 0.000

Mechanical
  ventilation

24
#

26 - 0.01

pH   7.42±0.08   7.32 ±0.12 0.235 -

CVVH 14 14 - 0.138

Table 1. Comparison of clinical data between the survival group and 

death group (n=98)

Compared with the control group, * P<0.05, 
# 
P<0.01.

Variables     OR      95% CI    P

Age   1.336 0.987-1.046 0.221

Gender   1.023 0.573-3.118 0.539

Sepsis   2.542 0.926-7.128 0.052

Oliguria 21.33 1.767-43.773 0.016

AP II>15+Cys C>1.3 13.788 1.179-257.482 0.037

Organ failure≥2 68.426 3.941-1188.181 0.014

APACHE II>15   2.147 1.020-4.519 0.058

Cys C>1.3   1.166 0.519-2.621 0.168

pH   2.568 1.158-4.352 0.258

CVVH   8.36 2.840-18.75 0.062

Table 2. Univariate logistic regression analysis of risk factors for AKI 

patients

Variables     OR       95% CI P

APACHE II>15+Cys C>1.3mg/L   8.586 1.032-217.262 0.001

Organ failure≥2 56.242 3.121-986.682 0.005

Table 3. Independent lethal risk factors for AKI patients

divided into a survival group and a death group. There 

were signifi cant differences in other variables except age, 

gender, pH between the two groups (Table 1).

Univariate logistic regression analysis
Twelve factors were analyzed using univariate logistic 

regression analysis, and the results showed three signifi cant 

factors (Table 2). APACHE II score>15+cystatin C>1.3 

mg/L, organ failure ≥ 2, and oliguria were found to be 

associated with AKI (P<0.05).

Multivariate logistic regression analysis
We considered death and survival as the dependent 

variables (Y=1.0) and logistic conditional regression 

analysis was performed. APACHE II score>15+cystatin 

C>1.3 mg/L and organ failure ≥ 2 were considered the 

independent factors (P<0.05) (Table 3).
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DISCUSSION
In recent years, new methods have been used in the 

diagnosis and treatment of patients with AKI. The reported 

mortality of AKI varied from 14.6% to 83%.
[4-6]

 The 

causes for the mortality may be due to different criteria 

of exclusion and inclusion, the severity of renal damage, 

as well as the severity of AKI. In this study the hospital 

mortality was 34.7%, which was consistent with a 

mortality of 38.75% reported by Liu et al.
[7]

Research has been concentrated on the indicators 

for prognosis of AKI. Clinical trials revealed that age, 

APACHE II score, mechanical ventilation, increased 

oxygen free radicals and oxidative stress are the high-

risk factors for kidney injury.
[8-10]

 Herget-Rosenthal et 

al
[11]

 found that urinary cystatin C may refl ect the severity 

of toxicity in non-oliguric ischemic tubular necrosis, and 

that it is associated with the high mortality rate. Shi et 

al
[12]

 found that the elevated levels of serum cystatin C 

were associated with the mortality during the Wenchuan 

earthquake in Sichuan province, China. In the 376 

patients admitted to the Cardiac Surgery ICU, Didier et 

al
[13]

 found that serum cystatin C was an independent risk 

factor for hospital mortality.

Logistic regression analysis in the present study showed 

that organ failure ≥2, oliguria, and cystatin C>1.3 mg/

L+APACHE II>15 were associated with the mortality of 

AKI patients. This study also demonstrated that the level of 

cystatin C was higher in the death group than in the survival 

group and the level of serum cystatin C was associated 

with the mortality. This finding was consistent with the 

results reported elsewhere.
[14,15]

 Yet whether the increased 

level of cystatin C was an independent risk factor for death, 

researchers have their different opinions. Ahlstrom et al
[15]

 

found that APACHE II was an independent risk factor for 

death, whereas cystatin C was not. In our study, APACHE 

II score>15+cystatin C>1.3 mg/L and organ failure≥ 

2 were the independent factors (P<0.05). The severity 

of patients with AKI at the time of admission to ICU, 

the distribution and severity of dysfunction organs, and 

treatment may affect the prediction of the mortality.

In conclusion, cystatin C>1.3 mg/L+APACHE II>15 can 

be used to predict clinical outcomes of patients with AKI.
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