
 

J Curr Adv Med Res   3             January 2017 | Volume 4 | Number 1 

Journal of Current and Advance Medical Research      

January 2017, Vol. 4, No. 1, pp. 3-12 
http://www.banglajol.info/index.php/JCAMR  
ISSN (Print) 2313-447X 

ORIGINAL ARTICLE         

Serum Cystatin C as an Endogenous Marker of Renal Function in Patients with 

Chronic Kidney Disease (CKD) 

Md. Anwarul Haque Faraji1, Mohammed Rashed Anwar2, Dilip Kumar Debnath3,                       

Md. Babrul Alam4, Syed Mahbub Morshed5, Kam Mahbub Hasan6 

1Assistant Professor, Department of Nephrology, National Institute of Kidney Diseases & Urology, Dhaka, Bangladesh; 2Assistant 

Professor, Department of Nephrology, National Institute of Kidney Diseases & urology, Dhaka, Bangladesh; 3Assistant Professor, 

Department of Nephrology, National Institute of Kidney Diseases & Urology, Dhaka, Bangladesh; 4Associate Professor, Department 

of Nephrology, National Institute of Kidney Diseases & urology, Dhaka, Bangladesh; 5Assistant Professor, Department of 

Nephrology, Shaheed Suhrawardy medical College, Dhaka, Bangladesh; 6Medical Officer, Department of Cardiology, National 
Institute of Cardiovascular Diseases, Dhaka, Bangladesh  

[Reviewed: 30 August 2016; Accepted on: 1 November 2016; Published on: 1 January 2017] 

Abstract  

Background: Cystatin C is being considered as a potential replacement for serum creatinine as a filtration 

marker. Objectives: This present study was conducted to determine the validity of Cystatin C as a renal 

function test and to compare the Cystatin C and serum creatinine level between the CKD cases and person 

not having CKD. Methodology: The present case control study was conducted in the department of 

Nephrology of Dhaka Medical College Hospital during the period of January 2009 to December 2009 with 

the aim to find out the serum Cystatin C as diagnostic markers of chronic kidney disease. In the present 

study total 100 respondents were included. Among them 50 were CKD patients and another 50 were 

without CKD.  Results: It was an age and sex matched study. Out of 50 patients with CKD, 29 (58.0%) 

were in the stage IV followed by 15 (30.0%) were in the stage III and rest 6 (12.0%) were in the stage V. In 

CKD group 31 (62.0%) had glomerulonephritis, 18 (36.0%) had HTN, 11 (22.0%) had DM and 3 (6.0%) 

had obstructive uropathy.  In without CKD group 9 (18.0%) had HTN, 6 (12.0%) had DM. Mean±SD of 

Serum Creatinine in CKD and without CKD groups were 5.73±2.69 and 0.85±0.11mg/dl respectively. 

Mean±SD of Serum Cystatin C in CKD and without CKD groups were 3.59±1.21 and 0.71±0.09 mg/dl 

respectively. In all patients sensitivity of Cystatin C to diagnose CKD was 100.0% and specificity 

also100.0%. Sensitivity of serum creatinine to diagnose CKD was 88.0% and specificity was 100.0%. 

Conclusions: Cystatin C proved more reliable than creatinine and was comparable to plasma creatinine and 

Cockcroft-Gault estimation. Serum Cystatin C had higher diagnostic accuracy with high sensitivity and 

specificity to detect renal function and is a reliable marker of renal function. [Journal of Current and 

Advance Medical Research 2017;4(1):3-12] 
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Introduction 

Chronic kidney disease (CKD) is now recognized 

as one of the leading causes of disease burden 

globally1 and it refers to an irreversible 

deterioration in renal function which classically 

develops over a period of years2,3. It is a severe 

condition that reduces life expectancy and typically 

progresses to end‐stage renal disease (ESRD) and a 

need for renal replacement therapy4. Initially, it is 

manifested only as a biochemical abnormality. 

Eventually, loss of the excretory, metabolic and 

endocrine functions of the kidney leads to the 

development of the clinical symptoms and signs of 

renal failure, which are referred to as uraemia. The 

social and economic consequences of CKD are 

considerable5. Biochemical markers play an 

important role in accurate diagnosis and also for 

assessing risk and adopting therapy that improves 

clinical outcome. Over decades research and 

utilization of biomarkers has evolved substantially6. 

As markers of renal function creatinine, urea, uric 

acid and electrolytes are for routine analysis 

whereas several studies have confirmed and 

consolidated the usefulness of markers such as 

Cystatin C, β-Trace Protein6. 

Glomerular filtration rate (GFR) is an important 

indicator of kidney function, critical for detection, 

evaluation and management of CKD. GFR cannot 

be practically measured for routine clinical or 

research purposes and therefore, serum creatinine is 

often used to estimate GFR. Several factors affect 

the level of serum creatinine other than GFR, 

including its generation from muscle metabolism. 

GFR estimating equations, such as the Modification 

of Diet in Renal Disease (MDRD) Study equation, 

include age, sex, and race to account for the average 

differences in muscle mass among subgroups; 

however, the magnitude of the association of 

muscle mass with age, sex, and race vary among 

populations, compromising the generalizability of 

the equations. Furthermore, incorporation of age, 

sex and race in the estimating equation does not 

account for variation in creatinine generation due to 

diet or other clinical conditions, such as illnesses 

complicated by malnutrition, inflammation or 

deconditioning, that also affect muscle mass. These 

other causes of creatinine generation lead to 

imprecision in the estimates. Cystatin C is being 

considered as a potential replacement for serum 

creatinine as a filtration marker. Most studies show 

that serum levels of Cystatin C (Scys) are more 

closely correlated with GFR than serum creatinine 

(Scr)7. Serum Cystatin C has been proposed as a 

new endogenous marker of GFR. Analysis of 

correlations and diagnostic accuracy of different 

GFR markers indicate that serum Cystatin C is a 

more reliable marker of GFR in patients with CKD 

than serum creatinine8. Plasma Cystatin C is an 

emerging parameter to assess kidney function9. 

Cystatin C (Cyst C), a low molecular weight protein 

freely filtered through the glomerulus, and almost 

completely reabsorbed and catabolized by tubular 

cells, has been proposed as a new and very sensitive 

serum marker of change in GFR10. By comparing 

GFR (determined with 51Cr-EDTA) of Cystatin C 

and creatinine, Cystatin C was found to be superior 

to creatinine as an indicator of GFR since the serum 

creatinine concentration changes significantly only 

when GFR is already impaired by 50%. Cystatin C 

serum concentration is mainly determined by GFR. 

Combined measurement of Cystatin C serum 

concentration and its excretion in urine is useful in 

assessing early decrease of GFR and proximal 

tubule damage11. Epidemiological studies have 

shown, based on equations derived from creatinine, 

that Cystatin C is better than creatinine or 

glomerular filtrate as a predictive factor for 

cardiovascular morbidity and mortality, especially 

in elderly patients and in the general population 

with no known CKD. There has also been recent 

evidence that Cystatin C is associated to global and 

cardiovascular mortality in nondiabetic patients 

with stage 3-4 CKD12. Cystatin C (Cyst C) freely 

filtered through the glomerulus, and almost 

completely reabsorbed and catabolized by tubular 

cells, has been proposed as a new and very sensitive 

serum marker of change in GFR10.  Serum Cystatin 

C measurement offers a simpler and more sensitive 

screening test than serum creatinine for early 

changes in GFR13. The simplicity of serum Cystatin 

C detection and its reasonable cost suggest that this 

test may soon replace Ccr as the biochemical 

marker of choice for monitoring GFR in routine 

practice. The present case control study was 

conducted in the department of Nephrology of 

Dhaka Medical College Hospital with the aim to 

find out the serum Cystatin C as diagnostic markers 

of chronic kidney disease. 

Methodology 

This present case control study conducted in the 

Department of Nephrology, Dhaka Medical College 

and Hospital (DMCH), Dhaka during the period of 

January 2009 to December 2009. Purposively 

selected participants were included in the study, 

among them CKD patients were included in the 

study as cases and patients with age and sex 

matched without CKD were included as control. All 

stages of CKD patients attended at department of 

nephrology of Dhaka Medical College Hospital 
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male or female, age within 18-to 80 years, gave 

consent to participate in the study were included as 

cases of the study. Age and sex matched person 

having no CKD and gave consent to participate in 

the study were included as control in the study. 

Persons aged less than 18 or more than 80 years, 

with malignant diseases, patients with acute renal 

failure and not giving consents were excluded from 

the study. Most of the CKD patients were admitted 

in nephrology department and some of them 

referred from other department of DMCH, and 

some patients from the out patient department. All 

of the selected patients were undergone extensive 

clinical and physical evaluation. Routine laboratory 

investigations were done related to each case, i.e., 

urine R/M/E, Blood urea, S Creatinine, S 

Electrolytes, USG of KUB, S Cystatine C, DTPA 

renogram. CKD cases were diagnosed when the 

patients presented with elevated S Creatinine, 

abnormal USG of KUB, and/or abnormal GFR in 

DTPA renogram. Without CKD were diagnosed 

when the patients presented with normal S 

Creatinine, normal USG of KUB, and/or normal 

GFR in DTPA renogram. From each participant 10 

ml of blood samples were collected from the 

anticubital vein with minimum stasis and without 

frothing, using standard equipments (Sterile 

disposable 10 cc syringe) and after taking aseptic 

precautions. Sample poured in clean labeled test 

tube for each patient and allows clotting. After 20-

30 minutes serum was separated by centrifuging at 

3000 rpm for 10 minutes. Then the serum was taken 

by using micropipettes in approximately labeled 

eppendoff. The tests were done in DMCH and 

BIRDEM. Creatinine reacts with alkaline picrate 

producing an orange red complex. The speed of 

absorbance change is proportional to the creatinine 

concentration. This test was done by Hitachi 912 

(Germany) and reagents were also supplied by 

Hitachi. The study protocol was reviewed and 

approved by the ethical committee of Dhaka 

Medical College Hospital, Dhaka. The data was 

analysed by SPSS version 16 for window version. 

Mean value, range and SD were calculated. Linear 

regression analysis was done between 99m Tc-

DTPA clearance and serum Cystatin C and serum 

creatinine. To determine the diagnostic accuracy of 

Cystatin C, serum creatinine, creatinine clearance 

calculated from the formula C&G and MDRD 

formula receiver operating characteristic (ROC) 

plots is constructed and analyzed. 

Estimation of Cystatin C: The test is done in 

Immunology Department of BIRDEM, Shahbagh, 

Dhaka. Method:  Nephelometry; Principle of 

Method: Polystyrene particle coated with specific 

antibodies to human Cystatin C are aggregated 

when mix with samples containing human Cystatin 

C. The aggregates scattered a beam of light passed 

through the sample. The intensity of the scattered 

light is proportional with a standard of known 

concentration. Procedure: At first I collected blood 

samples into the test tubes. Then 30 micro litre of 

blood was diluted automatically 1:100 with N 

diluent. Diluted sample was mixed with 40 micro 

litre reagent and supplementary reagent in reaction 

cuvette in the BN machine. Total reaction time was 

6 minutes. After 6 minutes I collected result from 

the analyzer and the result was represented in 

milligram/litre.   

Measurement of glomerular filtration rate: Because 

of the complexity of the Ci (Clearance of inulin) 

method and the inaccuracies of Pcr and Ccr as 

estimate of GFR, radionuclide methods have been 

developed. This includes 125I -iothalamate, 99mTC 

DTPA and 51 CrEDTA. For each of these radio 

isotopes, renal clearance is prominently via 

filtration. Although a small amount of tubular 

secretion or re-absorption occurs, its magnitude is 

constant through the clinical range of GFR. Several 

clinical studies have shown that correlation between 

Cm and these isotope markers is excellent.  

Radionuclide studies of kidney can provide accurate 

determinations of kidney functions (either GFR or 

ERPF) using of some general methodologies. (a) 

Formal renal clearance studies measuring blood and 

urine [C = uv/p]; (b) Single injection plasma 

clearances using disappearance curve techniques 

without urine sample and renal uptakes of radio 

nuclides detected by gamma camera without blood 

or urine sampling. DTPA renogram it is a dynamic 

study. One unit of DTPA kit is mixed radio active 

substance Tc99m  (70-100 milicuri) and waited for 

15 minutes for mixing. 5 milicuri radioactive 

mixtures were injected into the patient and take 

frame (image), total no. of frame is 87-90. After 40 

frame one ample of frusemide were injected to the 

patients. Total study time was 30-35 minutes. 

Result of the test expressed as graph and %.  

GFR is calculated from the following formulas 

1. The Cockcroft and Gault formula  

     = (140-age) weight in kg/72 x serum creatinine 

(correction factor .85 in case of female)14. 

2. Modification of diet in renal disease (MDRD) 

equation GFR 

 = 186x [SCR] 
-1.154

x [age]
-0.203

x [0.742 if 

pt is female]15. 
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Staging of the patients with CKD: Staging of the 

patients with CKD were based on GFR. Stage I: 

Kidney damage with normal or high GFR when 

GFR (ml/min/1.73m2) ≥90; stage II: Kidney 

damage with slightly low GFR when GFR 60-89; 

stage III Moderately low GFR when GFR 30-59; 

stage IV: Severe low GFR when GFR 15-29 and 

stage V: Kidney failure when GFR (ml/min/1.73m2) 

< 15 or dialysis. 

Results 

Purposively selected 100 participants were included 

in the study, among them 50 were CKD included in 

the study as cases and another 50 with age and sex 

matched were without CKD included as control. 

The present case control study was conducted in the 

department of Nephrology of Dhaka Medical 

College Hospital during the period of January 2009 

to December 2009. In the present study total 100 

respondents were included. Among them 50 were 

CKD patients and another 50 were without CKD. 

 Table 1: Characteristics of the study 

participants (age and gender matched)  

Variables  Groups P 

value CKD Without 

CKD 

Age (in year) 

25-35 17 (34.0)# 17 (34.0)  

35-45 14 (28.0) 14 (28.0)  

45-55 19 (38.0) 19 (38.0)  

Gender 

Male 23 (46.0) 23 (46.0)  

Female 27 (54.0) 27 (54.0)  

Weight (kg) 

 40-49 04 (08.0) 00 (0.0)  

 50-59 35 (70.0) 08 (16.0)  

 ≥60 11 (22.0) 42 (84.0)  

Mean ± SD 56.8±3.61 62.24 ± 3.85 0.001* 

Systolic BP (mmHg) 

 ≤140 37 (74.0) 42 (84.0)  

 >140 13 (26.0) 08 (16.0)  

Mean ± SD 129.49±22.8 126.36 ± 16.0 0.429* 

Diastolic BP (mmHg) 

 ≤90 45 (90.0) 48 (96.0)  

 >90 05 (10.0) 02 (04.0)  

Mean ± SD 79.62±12.0 79.36 ± 9.3 0.90* 

#Figure within parenthesis indicates in percentage; * Unpaired 
‘t’ test was done to measure the level of significance.  

Table 1 shows the distribution of age by groups. In 

the CKD Group 17 (34.0%) were in the age group 

of 25 to 35 years, 14 (28.0%) were in the age group 

of 35 to 45 years and 19 (38.0%) were in the age 

group of 45 to 55 years. In the without CKD Group 

17 (34.0%) were in the age group of 25 to 35 years, 

14 (28.0%) were in the age group of 35 to 45 years 

and 19 (38.0%) were in the age group of 45 to 55 

years. In the CKD group 23 (46.0%) were male and 

27 (54.0%) were female. In the without CKD group 

23 (46.0%) were male and 27 (54.0%) were female. 

In CKD 35 (70.0%) were in the weight range of 50 

to 59 kg followed by 11 (22.0%) were in the weight 

range of more than 60 kg and only 4 (8.0%) were in 

the weight range of 40 to 49 kg. In without CKD 

group 42 (84.0%) were in the more than 60 kg 

weight range and rest 8 (16.0%) were in the 50 to 

59 kg. no respondent in the without CKD group was 

in the 40 to 49 kg weight range.  Mean ± SD of 

weight in CKD and without CKD groups were 

56.82 ± 3.61 and 62.24 ± 3.85 kg respectively. 

There is statistically significant difference in wt 

among the groups (p<0.05). Mean ± SD of systolic 

blood pressure in CKD and without CKD groups 

were 129.49 ± 22.8 and 126.36 ± 16.0 mm of Hg 

respectively. Mean ± SD of diastolic blood pressure 

in CKD and without CKD groups were 79.62 ± 

12.0 and 79.36 ± 9.3 mm of Hg respectively. There 

is no statistically significant difference in systolic 

and diastolic blood pressure among the groups 

(p>0.05). 

Table 2: Distribution of Causes of the Diseases 

by Groups 

Variables Groups P value* 

CKD Without 

CKD 

Glomerulonephritis 

Present  31(62.0)# 0 (0.0)  

Absent  19 (38.0) 50 (100.0) 

Hypertension 

Present  18 (36.0) 09 (18.0) 0. 070 

Absent  32 (64.0) 41 (82.0) 

Diabetes mellitus 

Present  11 (22.0) 06 (12.0) 0.287 

Absent  39 (78.0) 44 (88.0) 

Obstructive uropathy 

Present  03 (06.0) 00 (0.0)  

Absent  47 (94.0) 50 (100.0) 
#Figure within parenthesis indicates in percentage. *Chi square 
test was done to measure the significance 

Table 2 shows the distribution of causes of the 

diseases in CKD group and presence of HTN and 

DM without CKD group.  In CKD group 31 

(62.0%) had glomerulonephritis, 18 (36.0%) had 

HTN, 11 (22.0%) had DM and 3 (6.0%) had 
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obstructive uropathy.  In without CKD group 9 

(18.0%) had HTN, 6 (12.0%) had DM. There is no 

statistically significant difference in HTN and DM 

among the groups (p>0.05).  

Table 3: Stage of the patient with CKD based on 

renogram 

Stage Frequency Percent 

Stage III 15 30.0 

Stage IV 29 58.0 

Stage V 06 12.0 

Total 50 100.0 

Table 3 shows the stages of patients with CKD. Out 

of 50 patients with CKD, 29 (58.0%) were in the 

stage IV followed by 15 (30.0%) were in the stage 

III and rest 6(12.0%) were in the stage V. 

Table 4 shows the mean distribution of biomarkers 

for diagnosis of chronic kidney disease.  Mean±SD 

of Serum Creatinine in CKD and without CKD 

groups were 5.73±2.69 and 0.85±0.11 mg/dl 

respectively. Mean±SD of Serum Cystatin C in 

CKD and without CKD groups were 3.59±1.21 and 

0.71±0.09 mg/dl respectively. Mean±SD of 

Creatinine clearance from MDRD formula in CKD 

and without CKD groups were 17.03 ± 18.15 and 

91.56 ± 14.12 respectively. Mean±SD of Creatinine 

clearance from C&G formula in CKD and without 

CKD groups were 18.57±16.54 and 92.21±11.79 

respectively. There is statistically significant 

difference in Serum Creatinine, Serum Cystatin C, 

Creatinine clearance from MDRD formula and 

Creatinine clearance from C&G formula among the 

groups (p<0.05). 

 

Table 4: Mean±SD of biomarkers for diagnosis of chronic kidney disease 

Variables  Groups P value* 

CKD Without CKD 

Serum Creatinine 5.73 ± 2.69 0.85 ± 0.11 0.001 

Serum Cystatin C 3.59 ± 1.21 0.71 ± 0.09 0.001 

Creatinine clearance from MDRD 

formula 

17.03 ± 18.15 91.56 ± 14.12 0.001 

Creatinine clearance from C&G 

formula 

18.57 ± 16.54 92.21 ± 11.79 0.001 

* Unpaired ‘t’ test was done to measure the level of significance 
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Figure 1: Linear regression plots between 99mTc- 2=0.828; 

p<0.001. 
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Figure 2: Linear regression plots between 99mTc-DTPA clearance and serum Cystatin 2=0.906; 

p<0.001  

Figure 1 and 2 shows the linear regression analysis 

of 99mTc-DTPA with reciprocal serum creatinine 

and reciprocal serum Cystatin C. Data analysis 

revealed that both serum creatinine and serum 

Cystatin C shows positive correlation. However, R 2 

indicates that strength of association was more in 

serum Cystatin 2

2  

Table 5: Validity of   test 

Variables  Area Under the 

ROC Curve 

Sensitivity Specificity 

All patients    

Cystatin C 1.0 100.0 100.0 

Creatinine 0.995 88.0 100.0 

C&G formula 0.998 100.0 60.0 

MDRD formula 0.992 100.0 62.0 

Male patients    

Cystatin C 1.0 100.0 100.0 

Creatinine 0.996 91.3 100.0 

C&G formula 1.0 100.0 87.0 

MDRD formula 1.0 100.0 95.7 

Female patients    

Cystatin C 1.0 100.0 100.0 

Creatinine 0.992 85.2 100.0 

C&G formula 0.999 100.0 40.7 

MDRD formula 0.995 100.0 29.6 

 

In all patients sensitivity of Cystatin C to diagnose 

CKD was 100.0% and specificity also100.0%. 

Sensitivity of serum creatinine to diagnose CKD 

was 88.0% and specificity was 100.0%. In male 

patients sensitivity of Cystatin C to diagnose CKD 

was 100.0% and specificity 100.0%.  

 

 

In male sensitivity of serum creatinine to diagnose 

CKD was 91.3% and specificity was 100.0%. In 

female patients sensitivity of Cystatin C to diagnose 

CKD was 100.0% and specificity was 100.0%. In 

female sensitivity of serum creatinine to diagnose 

CKD was 85.2% and specificity was 100.0%. 
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Figure 3: ROC curve 

Diagnostic accuracy was determined as receiver 

operating characteristic (ROC) curve, suggesting 

that the area under the curve (AUC) of Cystacin C 

in the diagnosis of CKD was 1.0 and that of serum 

creatinine was 0.995.  

Discussion 

The present case control study was conducted in 

the department of Nephrology of Dhaka Medical 

College Hospital during the period of January 

2009 to December 2009 with the aim to find out 

the serum Cystatin C as diagnostic markers of 

chronic kidney disease. In the present study total 

100 respondents were included. Among them 50 

were CKD patients and another 50 were without 

CKD. It was an age and sex matched study. 

Patients other than CKD attending same hospital 

were selected as control. 

In the present study in CKD Group 17 (34.0%) 

were in the age group of 25 to 35 years, 14 

(28.0%) were in the age group of 35 to 45 years 

and 19 (38.0%) were in the age group of 45 to 55 

years. In the without CKD Group 17 (34.0%) were 

in the age group of 25 to 35 years, 14 (28.0%) 

were in the age group of 35 to 45 years and 19 

(38.0%) were in the age group of 45 to 55 years. In 

the CKD group 23 (46.0%) were male and 27 

(54.0%) were female. In the without CKD group 

23 (46.0%) were male and 27 (54.0%) were 

female. It is age and sex matched study. In CKD 

35 (70.0%) were in the weight range of 50 to 59 kg 

followed by 11 (22.0%) were in the weight range 

of more than 60 kg and only 4 (8.0%) were in the 

weight range of 40 to 49 kg. In without CKD 

group 42 (84.0%) were in the more than 60 kg 

weight range and rest 8 (16.0%) were in the 50 to 

59 kg. no respondent in the without CKD group 

was in the 40 to 49 kg weight range. Mean±SD of 

weight in CKD and without CKD groups were 

56.82±3.61 and 62.24±3.85 kg respectively. There 

is statistically significant difference in wt among 

the groups (p<0.05). Mean±SD of systolic blood 

pressure in CKD and without CKD groups were 

129.49±22.8 and 126.36±16.0 mm of Hg 

respectively. Mean ± SD of diastolic blood 

pressure in CKD and without CKD groups were 

79.62±12.0 and 79.36±9.3 mm of Hg respectively. 

There is no statistically significant difference in 

systolic blood pressure and diastolic blood 

pressure among the groups (p>0.05). 

In presents study among CKD group 31 (62.0%) 

had glomerulonephritis, 18 (36.0%) had HTN, 11 

(22.0%) had DM and 3 (6.0%) had obstructive 

uropathy.  In without CKD group 9 (18.0%) had 

HTN, 6 (12.0%) had DM. Salman et al. (2015)16 in 

their study reported the most frequent attributable 

cause of CKD was diabetic nephropathy (44.9%), 

followed by hypertension (24.2%), obstructive 

uropathy (9.2%), glomerulonephritis (6.7%).  They 

also reported CKD was unknown in 9.4% of their 

cases. In the present study out of 50 patients with 

CKD, 29 (58.0%) were in the stage IV followed by 

15 (30.0%) were in the stage III and rest 6 (12.0%) 
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were in the stage V. Font et al. (2009)12 studied 52 

non diabetic patients where 38 were men and 14 

were female with mean age 49 years. In their study 

CKD in stage III were 22, in stage IV were 25 and 

in stage V were 5. 

In the present study the mean±SD of Serum 

Creatinine in CKD and without CKD groups were 

5.73±2.69 and 0.85±0.11mg/dl respectively. 

Mean±SD of Serum Cystatin C in CKD and 

without CKD groups were 3.59 ± 1.21 and 

0.71±0.09 mg/dl respectively. Mean±SD of 

Creatinine clearance from MDRD formula in CKD 

and without CKD groups were 17.03±18.15 and 

91.56±14.12 respectively. Mean±SD of Creatinine 

clearance from C&G formula in CKD and without 

CKD groups were 18.57±16.54 and 92.21±11.79 

respectively. There is statistically significant 

difference in Serum Creatinine, Serum Cystatin C, 

Creatinine clearance from MDRD formula and 

Creatinine clearance from C&G formula among 

the groups (p<0.05). Shimizu-Tokiwa et al17 

studied to determine the relationship between the 

levels of serum Cystatin C or creatinine (s-Cr) and 

the grade of creatinine clearance (CCr) in patients 

with various glomerular diseases. In their study, an 

increase of serum Cystatin C levels occurred 

earlier than that of s-Cr in various glomerular 

diseases. In the present study highest number of 

CKD cases of the present study presented with 

glomerulonephritis.  Raised level of Cystatin C 

found in patients with CKD due to 

glomerulonephritis. Villa et al18 studied to analyze 

the utility of serum Cystatin C as a marker of renal 

function in these patients. In their study serum 

creatinine, serum Cystatin C and 24-hour 

creatinine clearance (CCr) were determined in 50 

critically ill patients (age 21–86 years). They 

reported serum creatinine, serum Cystatin C and 

CCr (mean ± standard deviation [range]) were 

1.00±0.85 mg/dl (0.40–5.61 mg/dl), 1.19±0.79 

mg/l (0.49–4.70 mg/l), and 92.74±52.74 ml/min 

per 1.73 m2 (8.17–233.21 ml/min per 1.73 m2), 

respectively. Font et al. (2009)12 studied 52 non-

diabetic patients (38 men, mean age 49 years) with 

CKD stage 3 (22), 4 (25) or 5 (5). In their study 

the mean Cystatin C levels were 2.35±0.9 mg/l. 

Finney et al13 studied blood sample from 309 

healthy blood donors to determine an adult 

reference range of creatinine and Cystatin C 

concentrations. The 95% reference intervals for 

creatinine, predicted creatinine clearance and 

Cystatin C for all blood donors, regardless of 

gender, were 68-118 µmol/L, 58-120 ml/min/1·73 

m 2 and 0·51-0·98 mg/L, respectively. 

Linear regression plots between 99mTc-DTPA 
2=0.828; 

p<0.001. Linear regression plots between 99mTc-

DTPA clearance and serum Cystatin C 
2=0.906; p<0.001. Burkhardt et al19 in a cross-

sectional study analyzed the secondary of data to 

evaluate the diagnostic efficiency of Cystatin C as 

a marker of the glomerular filtration rate in the 

elderly. In their study 30 patients (15 male, 15 

female, mean age 75.4±7.1 years) were included 

and among them 12 patients had a reduced 

glomerular filtration rate (<70 ml/min/1.73m2). in 

their study the mean values were 88.4 μmol/l 

(±27.7) for serum creatinine, 1.57 mg/l (±0.34) for 

Cystatin C and 88.7 ml/min/1.73 m2 (±34.6) for 

inulin clearance. Maximum efficiency was 0.73 for 

serum creatinine (cut-off limit 82 μmol/l), 0.67 for 

Cystatin C (cut-off limit 1.63 mg/l) and 0.8 for 

Cockcroft and Gault estimation (cut-off limit 54 

ml/min/1.73 m2). A receiver operating 

characteristics (ROC) analysis did not show any 

differences between the various methods. 

Burkhardt et al. (2002)19 in their study concluded 

that Cystatin C in serum may not improve the 

diagnostic efficiency in detecting a reduced 

glomerular filtration rate in the elderly and normal 

ranges for serum creatinine in the elderly might 

need to be adjusted. 

During the last century, SCr has been the most 

used biomarker to screen and diagnose kidney 

disease. SCr however has several limitations and 

should be utilized only in estimating equations20. 

Concentration of serum Cystatin C is not affected 

by gender, age, race, protein intake, and muscle 

mass, unlike serum creatinine and GFR decreases, 

Cystatin C level begins to rise proportionately21. In 

the present study we found sensitivity of Cystatin 

C to diagnose CKD was 100.0% and specificity 

also100.0%. Sensitivity of serum creatinine to 

diagnose CKD was 88.0% and specificity was 

100.0%. In male patients sensitivity of Cystatin C 

to diagnose CKD was 100.0% and specificity 

100.0%. In male sensitivity of serum creatinine to 

diagnose CKD was 91.3% and specificity was 

100.0%. In female patients sensitivity of Cystatin 

C to diagnose CKD was 100.0% and specificity 

was 100.0%. In female sensitivity of serum 

creatinine to diagnose CKD was 85.2% and 

specificity was 100.0%. Although some studies 

like Stickle et al. (1998)22, Spanaus et al. (2010)23, 

Ribichini et al (2012)24 have showed different 

results, several previous studies by Grubb et al 

(1985)25, Simonsen et al. (1985)26, Harmoinen et al 

(1999)27, Kyhse-Andersen et al28, Newman et al29, 

Coll et al30 have demonstrate the superiority of 

Cystatin C as a measure of GFR thus diagnosis of 
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CKD in comparison to serum creatinine. A meta-

analysis by Dharnidharka et al31 also reported the 

superiority of Cystatin C as a measure of GFR thus 

diagnosis of CKD in comparison to serum 

creatinine.  

Diagnostic accuracy was determined as receiver 

operating characteristic (ROC) curve, suggesting 

that the area under the curve (AUC) of Cystatin C 

in the diagnosis of CKD was 1.0 and that of serum 

creatinine was 0.995 (p<0.05).  Villa et al18 studied 

to analyze the utility of serum Cystatin C as a 

marker of renal function in these patients. Their 

results showed that serum Cystatin C correlated 

better with GFR than did creatinine (1/Cystatin C 

versus CCr: r = 0.832, P < 0.001; 1/creatinine 

versus CCr: r = 0.426, P = 0.002). Cystatin C was 

diagnostically superior to creatinine (area under 

the curve [AUC] for Cystatin C 0.927, 95% 

confidence interval 86.1–99.4; AUC for creatinine 

0.694, 95% confidence interval 54.1–84.6). Only 

five (20%) of these 25 patients had elevated serum 

creatinine, whereas 76% had elevated serum 

Cystatin C levels (P = 0.032). From their study 

they concluded that Cystatin C is an accurate 

marker of subtle changes in GFR, and it may be 

superior to creatinine when assessing this 

parameter in clinical practice in critically ill 

patients. Gokku et al10 in a study investigated the 

relationship between Cyst C and creatinine (CR) in 

renal disease patients. They found a strong 

correlation between Cyst C and CR (P = 0.001, r = 

0.764 and P = 0.0001, r = 0.888, respectively) in 

prehemodialysis (pre-HD) and kidney 

transplantation (Tx-kidney), whereas there was a 

weak correlation in continuous ambulatory 

peritoneal dialysis (CAPD) (P = 0.05, r = 0.535). 

They concluded that serum Cyst C may be 

considered as a sensitive predictive parameter for 

reduced GFR. In the present study we found Cyst 

C raised in patients with decreased GFR. Filler et 

al32 in their study showed that there was a positive 

correlation between 51Cr-EDTA clearance and the 

Cys-C (r=0.64, p<0.0001), beta2-MG(r=0.59 

p<0.0001), and the height/ creatinine ratio (r=0.55, 

P<0.0001), and height/Creatinine ratio (r=0.73, 

Pz<0.0001). Le Bricon et al33 showed that plasma 

concentration of Cystatin C significantly decreased 

during first week (-44% vs. –29% for creatinine). 

Plasma Cystatin C correlates with plasma 

Creatinine (r=0.741; P<0.0001) and the reciprocal 

of creatinine clearance estimated by Cockcroft-

Gault formula (r=0.882, P< 0.001). All three cases 

the increase in plasma Cystatin C values was more 

prominent than that of creatinine. Coll et al34 in 

their study showed Serum Cystatin C level a 

greater sensitivity (93.4%) than serum creatinine 

level (86.8%). Also, serum Cystatin C showed the 

greatest proportion of increased values in patients 

with impaired renal function (100%) compared 

with serum creatinine level (92.15%). Serum 

Cystatin C levels started to increase to greater than 

normal values when GFR was 88 mL/min/1.73 m2, 

whereas serum creatinine level began to increase 

when GFR was 75 mL/min/1.73 m2. It suggest the 

measurement of serum Cystatin C may be useful to 

estimate GFR, especially to detect mild reductions 

in GFR, and therefore may be important in the 

detection of early renal insufficiency in a variety 

of renal diseases for which early treatment is 

critical. 

Conclusion 

The simplicity of serum Cystatin C detection and 

its reasonable cost suggest that this test may soon 

replace Ccr as the biochemical marker of choice 

for monitoring GFR in routine practice. Cystatin C 

proved more reliable than creatinine and was 

comparable to plasma creatinine and Cockcroft-

Gault estimation. It has a higher correlation with 

the “gold standard” test than plasma creatinine and 

the Cockcroft -Gault estimation. Cystatin C has 

advantages over routine clinical measure of renal 

function, being more accurate than plasma 

creatinine and the cockcroft Gault estimation of 

creatinine clearance. Cystatin C can be used in 

clinical considerations with varying degrees of 

kidney function. Cystatin C may detect decreases 

in GFR that are not evident with serum creatinine-

based measurements. From this study it can be 

concluded that Cystatin C is a reliable marker of 

renal function. Serum Cystatin C had higher 

diagnostic accuracy with high sensitivity and 

specificity to detect renal function. Cystatin C had 

same sensitivity in female and male but Cystatin C 

had no significant difference in respect to 

diagnostic accuracy with creatinine. 
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