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Abstract: Background: Liver cirrhosis is a common problem in Egypt due to prevalence of hepatitis C virus, 
hepatorenal syndrome(HRS)is one of major complications of cirrhosis.Serum cystatin C concentration is a reliable 
and accurate marker of GFR so Cystatin c is a more specific than serum creatinine in detection of impaired renal 
function in patients with (HRS).also Duplex Doppler can be used to assess vascular resistance in the small renal 
intraparenchymal vessels through simple analysis of the Doppler waveform by a parameter termed the resistive 
index (RI)an elevated RI (reflecting intrarenal vasoconstriction)has been observed in various conditions associated 
with elevated renal vascular resistance should be detectable in liver disease related Intense intracranial 
vasoconstriction is an early hallmark of this functional kidney failure. The aim of this work was Study of serum 
Cystatin C and Resistive index as predictors of hepato-renal syndrome in Egyptian patients with advanced liver 
disease. Method: this study was conducted on 30 patients with advanced liver disease admitted at Tropical medicine 
department, Al-Azhar university hospitals during the interval between September 2013 – May 2014. All patients 
were subjected to the followings. Full history taking, clinical examination, laboratory investigations, Serum Cystatin 
c at day 0 and 2 month. Abdominal U.S, Renal Doppler U.S. Results: From this study Serum cystatin c is 
statistically significant in both groups at 0 day in comparison with serum creatinine which elevated only in control 
group. Serum Cystatin c is significantly elevated in both groups (Mean is 2.040 ± SD 0.676) for the study group and 
(Mean is 2.073 ± SD 0.632) for control group.There is a highly significant elevation of serum Cystatin c either at 0 
day or at 2m with (Mean 2.0 ± SD0.7) at baseline and (Mean 2.4± SD 0.5) at 2m.in the study group but with no 
statistically significant difference in serum Cystatin c during follow up from 0 day to 2m.,renal Doppler ultrasound 
in both groups shows Increased Resistive Index (RI) was detected in about 10 patients = 66.67%, in study group 
and11 patients = 73.33% in control group Conclusion: Cystatin c is a more specific than serum creatinine in 
detection of impaired renal function in patients with (HRS),Renal Duplex Doppler ultrasonography used as 
noninvasive predictor of kidney dysfunction and hepatorenal syndrome in advanced liver disease. 
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1. Introduction 

Major complications of cirrhosis include ascites, 
spontaneous bacterial peritonitis (SBP), hepatic 
encephalopathy(HE), portal hypertension, variceal 
bleeding and hepatorenal syndrome(HRS)(17). 
Hepatorenal syndrome (HRS) is the development of 
renal failure in patients with severe liver disease in 
the absence of any identifiable renal pathology. It is a 
functional rather than structural disturbance in renal 
function. The histology of the kidney is virtually 
normal. (35) The hallmark change is intense 
intrarenal vasoconstriction (10, 15, and 12). Thi's 
vasoconstriction is associated with a reduced renal 
plasma flow and an elevated renal arterial vascular 
resistance that may precede clinically recognized 
kidney dysfunction by weeks or months. Although 
the precise cause of the renal vasoconstriction 
remains elusive and is likely multifactorial (ll), a state 

of elevated renal vascular resistance is present in 
many nonazotemic patients with liver disease. These 
patients may be at greater risk for subsequent 
development of overt hepatorenal syndrome. In 1969 
serum creatinine was introduced to assess renal 
function. However, its blood concentration is affected 
by muscle mass, age and gender (14), in addition, 
creatinine is secreted in small amounts by renal 
tubules thus it overestimates GFR in moderate to 
severe decrease in GFR (23). Also, serum creatinine 
is insensitive for detection of small changes in GFR 
because of non linear relationship between its plasma 
concentration and GFR (30). Cystatin C is a low 
molecular weight protein that is produced at a 
constant rate by all nucleated cells and widely 
distributed in all biological fluids (26). It is freely 
filtered by renal glomeruli and not secreted or 
reabsorbed as intact molecule by renal glomeruli 
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(37). Its serum level is not affected by age, sex, 
muscle mass, any medications or pathologies as 
inflammation or cancer (21). So, serum cystatin C 
concentration is a reliable and accurate marker of 
GFR (3). Duplex Doppler ultrasonography is a 
widely used noninvasive method to assess vascular 
patency and blood flow in many sites. Duplex 
Doppler can be used to assess vascular resistance in 
the small renal intraparenchymal vessels through 
simple analysis of the Doppler waveform by a 
parameter termed the resistive index (RI) (31). An 
elevated RI (reflecting intrarenal vasoconstriction) 
has been observed in various conditions associated 
with elevated renal vascular resistance such as kidney 
obstruction, acute tubular necrosis, renal vein 
thrombosis (27) and the hemolytic-uremic syndrome 
(28) and should be detectable in liver disease related 
Intense intrarenal vasoconstriction is an early 
hallmark of this functional kidney failure, although 
the precise causes are poorly defined and clinical 
assessment of the vasoconstriction has up to now 
been difficult (15-25). 
 
2. Patients and Methods 

This study was conducted on 30 patients with 
advanced liver disease admitted at Tropical medicine 
department, Al-Azhar university hospitals during the 
interval between September 2013 – May 2014. Thirty 
patients were selected from inpatients and divided 
into two groups: 

Fifteen patients with advanced liver disease and 

impaired renal function (Control group). Fifteen 
patients with advanced liver disease and tense ascites 
but with normal renal function (studied group). 
Inclusion criteria 

Cirrhotic patients with tense ascites, Egyptian 
patients. Age: 18-60 year old,Patients with normal 
urine analysis(no proteinuria), Patients with normal 
kidney by ultrasoun,Patients not receiving any 
nephrotoxic drugs. 
Exclusion criteria 

Congestive heart failure, Coronary heart diseas, 
Nephrotic syndrom. All patients were subjected to the 
followings. 

Full history taking, clinical examination, 
laboratory investigations including: Urine analysis, 
CBC. Liver function tests (AST), (ALT), total and 
direct bilirubin, serum albumin and prothrombin time 
(PT), Random blood sugar, HCV Ab, HBs Ag., Renal 
function tests.(serum creatinine, blood urea) 
Abdominal U.S, Renal Duplex Doppler 
ultrasonography, Serum Cystatin C at day 0 and 2 
month.Serum cystatin C assay was made by latex 
particle enhanced turbi-dimetric immunoassay, 
Creatinine assay Serum and urinary creatinine 
concentrations were determined by Jaffe reaction. 
Statistical tests used in this study are: Student t test, 
Chi-square test: 
 
3. Results 

There is no statistically significant difference 
between two groups as regard to age distribution. 

 
Table I: Shows age distribution in both groups. 

Group 
Age/ year T-test 

Range Mean ± SD t P-value 

Study 35.0 - 68.0 51.733 ± 8.022 
1.603 0.120 

Control 37.0 - 58.0 47.400 ± 6.727 

Mean of age in the study group is 51.733± SD 8.022 and Mean of age in the control group is 47.400 ± SD 6.727. 
 

Table II: Shows difference in hepatitis markers in both groups: 

Hepatitis markers 
Group 

Study Control Total 

HCV 
N 13 15 28 
% 86.67 100.00 93.33 

HBV 
N 2 0 2 
% 13.33 0.00 6.67 

Total 
N 15 15 30 
% 100.00 100.00 100.00 

Chi-square 
X2 2.916 
P-value 0.088 

 
In the study group number of the patients with 

positive HCV Ab was 13 = 86.67% & number of the 
patients with positive HBs Ag was 2 = 13.33%.In 
control group number of the patients with positive 
HCV Ab was 15 = 100% & number of the patients 

with positive HBs Ag was 0= 0 %. Total number of 
patients with positive HCV Ab was 28 = 93.33% & 
Total number of patients with positive HBs Ag was 2 
= 6.67% 
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Figure I: Shows mean age distribution in both groups: 

 

 
Figure II: Shows difference in hepatitis markers in both 
groups 
 

 
Figure III: Shows difference in Albumin level in both 
groups 

 

 
Figure IV: Shows difference in Bilirubin level in both 
groups 

Table III: Shows difference in Albumin level in both groups: 

Group 
ALB T-test 

Range Mean ± SD t P-value 

Study 1.8 - 3.4 2.640 ± 0.555 
0.304 0.763 

Control 1.8 - 3.4 2.580 ± 0.525 

Mean of Albumin level in the study group is 2.640 ± SD 0.555 and Mean of Albumin level in the control group is 2.580 ± SD 
0.525. 
 

There is no statistically significant difference between two groups as regard to Albumin level. 
 

Table IV: Shows difference in Bilirubin level in both groups: 

Group 
BIL T-test 

Range Mean ± SD T P-value 

Study 1.3 - 3.8 2.253 ± 0.906 
2.168 0.039 

Control 1.2 - 2.6 1.700 ± 0.395 

Mean of Biliirubin level in the study group is 2.253 ± SD 0.906 and Mean of Bilirubin level in the control group is 1.700 ± SD 
0.395. 
 

There is no statistically significant difference between two groups as regard to Bilirubin level. 
 

Table V: Shows difference in INR in both groups: 

Group 
INR T-test 

Range Mean ± SD T P-value 

Study 1.0 - 2.0 1.440 ± 0.336 
0.000 1.000 

Control 1.0 - 2.0 1.440 ± 0.336 

Mean of INR in the study group is 1.440 ± SD 0.336 and Mean of INR in the control group is 1.440 ± SD 0.336. 
 

There is no statistically significant difference between two groups as regard to INR. 
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Figure V: Shows difference in INR in both groups 

 

 
Figure VI: Shows difference in serum creatinine in 
both groups 

 

 
Figure VII: Shows the level of serum Cystatin C in 
both groups at day 0 

 

 
Figure VIII: Shows difference in serum Cystatin C at 
day 0 and day 60 in study group  

 
Table VI: Shows difference in serum creatinine in both groups: 

Group 
Serum creatinine. T-test 

Range Mean ± SD T P-value 

Study 0.1 - 1.4 0.927 ± 0.335 
-8.645 0.000 

Control 1.5 - 2.5 1.940 ± 0.307 

 
As regard study group serum creatinine level 

shows no statistically significant difference. (Mean is 
0.927 ± SD 0.335). 

As regard control group serum creatinine level 
shows very high statistically significant difference. 
(Mean is 1.940 ± SD 0.307). 

 
Table VII: Shows the level of serum Cystatin c in both groups at day 0: 

Group 
Cystatin C at baseline T-test 

Range Mean ± SD T P-value 

Study 1.0 - 2.9 2.040 ± 0.676 
-0.140 0.890 

Control 1.0 - 2.9 2.073 ± 0.632 

 
Serum cystatin c is statistically significant in both 

groups at day 0 in comparison with serum creatinine 
which elevated only in control group. 

Serum Cystatin c is significantly elevated in both 
groups (Mean is 2.040 ± SD 0.676) for the study group 
and (Mean is 2.073 ± SD 0.632) for control group. 

 
Table VIII: Shows difference in serum Cystatin c at 0 day and day 60 in study group: 

 
Cystatin C Difference Paired t-test 

Mean ± SD Mean ± SD T P-value 

At baseline 2.0 ± 0.7 
-0.360 ± 0.253 -5.511 <0.001* 

At day 60 2.4 ± 0.5 

 
There is a highly significant elevation of serum 

Cystatin c either at day 0 or at day 60 with (Mean 2.0 ± 
SD0.7) at baseline and (Mean 2.4± SD 0.5) at day 60. 

But with no statistically significant difference in 
serum Cystatin c during follow up from day 0 to day 
60. 
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Table IX: Shows difference in renal Duplex Doppler ultrasound in both groups: 

Renal Doupler 
Group 

Study Control Total 

Normal 
N 2 2 4 
% 13.33 13.33 13.33 

Increase Resitivity index No renal artery 
stenosis" 

N 10 11 21 
% 66.67 73.33 70.00 

Bilateral grade one intra parenchymal 
nephropathy 

N 3 2 5 
% 20.00 13.33 16.67 

Total 
N 15 15 30 
% 100.00 100.00 100.00 

Chi-square 
X2 0.249 
P-value 0.883 

 
In the study group: Increased Resisitive Index 

(RI) was detected in about 10 patients = 66.67%, 
normal renal Doppler ultrasound was detected in 2 
patients = 13.33 and bilateral grade one intra 
parenchymal nephropathy was detected in 3 patients 
= 20.00%. 

In control group: Increased Resisitive Index (RI) 
was detected in about 11 patients = 73.33%, normal 
renal Doppler ultrasound was detected in 2 patients = 
13.33 and bilateral grade one intra parenchymal 
nephropathy was detected in 2 patients = 13.33%. 

Total number of patients with Increased 
Resistive Index (RI) was 21= 70.00 %, total number 
of patients with normal renal doupler ultrasound was 
4 patients = 13.33% and total number of patients with 
bilateral grade one intra parenchymal nephropathy 
was 5 patients = 16.67%. 

 

 
Figure IX: Shows difference in renal Doppler 
ultrasound in both groups 
 
4. Discussion 

In clinical practice, serum creatinine is the most 
widely used method for non- invasive estimation of 
GFR to diagnose patients with hepatorenal syndrome) 
(9). Using serum creatinine and creatinine clearance 

seems not to be satisfactory to assess renal function 
in hepatorenal syndrome. Thus, it is clear that new 
and more specific tests are required (24). The 
constancy of GFR under physiological conditions and 
the fast that it is affected by the majority of disease 
processes involving the kidney have led to its wide 
acceptance as one of the best indices for the 
measurement of renal function (2). When we 
evaluated the tests for renal function the best 
correlation of GFR (Tc DTPA), which is gold 
standard for this study, was found with serum 
Cystatin C. This agrees with (5). It has been known 
that there are some difficulties in applying the GFR 
(Tc-DTPA) test in advanced cirrhotic patients. By 
contrast, cystatin C may be measured automatically 
on various analyzers in sera in several minutes with a 
great precision (16). Also, GFR measurement by 
radionuclide method provides an accurate method, 
but their use is limited by the inherent restriction 
associated with the clinical use of radioisotopes,the 
aim of this study was to detect predictors of 
hepatorenal syndrome in advanced liver disease.In 
the present study, the cause of liver disease was HCV 
infection with percentage 93.33% and HBV infection 
with percentage 6.67%. In Egypt the main cause of 
decompensated liver disease is HCV infection, 
because Egypt developed the world’s highest rates of 
HCV infection over a hort period of time.(36) In the 
present study, Mean values of serum Cystatin c was 
2.040 ± SD 0.676 for the study group and 2.073 ± SD 
0.632 for control group. (18) reported that children 
over one year age had 1.33±0.63 mg/L level and 
similar to that for adults. Also, in the present study, 
serum Cystatin C levels showed no significant 
correlation with age. In the present study, Cystatin C 
showed high sensitivity than creatinine in detection 
of reduced GFR in hepatorenal patients. These results 
are similar to those reported with (4). On the other 
hand, (13) reported no difference between Cystatin C 
and creatinine for estimating GFR.This controversy 
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in results could be due to difference in selection of 
patients and various nephropathies covered. 
Moreover, (19) reported that higher sensitivity and 
negative predictive value of Cystatin C are equivalent 
in patients with glomerular or tubular impairment.In 
the present study, Cystatin C showed higher 
increment above control than serum creatinine in 
early stages of kidney affection of hepatorenal 
syndrome.This results was similar to that noticed by 
(7).(6) found that Cystatin C is a more sensitive 
marker than creatinine in evaluation of renal toxicity 
induced by cisplatin therapy in oncologic patients. 
(26) have suggested cystatin C as the best 
endogenous GFR marker.(8) reported that Serum 
Cystatin C level may be considered a predictor of 
HRS and mortality in patients with liver cirrhosis and 
ascites. (1) reported that The 'early' HRS identified by 
a rise in Cystatin C in cases with advanced cirrhosis 
was found to be common and can be added to the 
already classified two types, as type-3 HRS. In the 
present study, serum Cystatin c showed statistical 
significance at 0 day and two month respectively, 
with no statistically significant difference in serum 
Cystatin c during the follow up.So, In conclusion, 
serum Cystatin C concentration is independent of age 
or body mass index. Cystatin C may be a useful 
marker for early detection of renal insufficiency in 
hepatorenal syndrome for which early treatment is 
important. Thus, Cystatin C might be a superior 
marker of GFR evaluation compared to creatinine 
and might be added to routine renal tests for 
hepatorenal syndrome. Also, the increase in Cystatin 
C is higher in decompansated cirrhotic patients. 

Regarding Renal Doppler ultrasound We have 
applied renal duplex Doppler ultrasonography, a 
widely available noninvasive modality,to the 
identification of this early kidney vasoconstriction in 
patients with established liver disease. Through use 
of a simply measured and easily obtained parameter, 
the RI, patients with probable kidney 
vasoconstriction can be quickly identified. We 
hypothesized that these patients with an elevated RI 
(presumably reflecting intrarenal vasoconstriction) 
would be at greater risk for development of overt 
hepatorenal syndrome. We have found renal RI to be 
a useful new noninvasive predictor of subsequent 
kidney status in patients with liver disease.We 
analyzed showed that: 1-In the study group: 
Increased Resisitive Index (RI) was detected in about 
10 patients = 66.67%, normal renal Doppler 
ultrasound was detected in 2 patients = 13.33 and 
bilateral grade one intra parenchymal nephropathy 
was detected in 3 patients = 20.00%.2- In control 
group: Increased Resisitive Index (RI) was detected 
in about 11 patients = 73.33%, normal renal Doppler 
ultrasound was detected in 2 patients = 13.33 and 

bilateral grade one intra parenchymal nephropathy 
was detected in 2 patients = 13.33%. 3-Total number 
of patients with Increased Resisitive Index (RI) was 
21= 70.00 %, total number of patients with normal 
renal doupler ultrasound was 4 patients = 13.33% and 
total number of patients with bilateral grade one intra 
parenchymal nephropathy was 5 patients = 
16.67%.These data were in agreement with (31) who 
reported that Abnormal results of Doppler 
examinations (elevated resistive index) were seen in 
76 (42%) of the 180 patients. Kidney dysfunction 
developed in 55% (42/76) of the patients with an 
elevated resistive index and 6% (6/104) of those with 
normal results of Doppler study (p < 0.00005). So, 
Renal Duplex Doppler ultrasonography can 
noninvasively identify a subgroup of patients with 
liver disease that is at significantly higher risk for 
subsequent development of kidney dysfunction and 
the hepatorenal syndrome. 
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