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ABSTRACT

Chronic kidney disease (CKD) is a globally significant public health problem. It is one of the serious conditions which decrease life
expectancy. It may progresses to end-stage renal disease (ESRD) and then, only treatment option left will be kidney transplantation.
The various markers are utilized for accurate diagnosis, assessing risk and for guiding clinical management. Various studies are done
to validate serum cystatin C level, to be considered, as alternative to existing serum creatinine marker, as a filtration marker for CKD
patients. This study was done to assess utility of cystatin C as diagnostic marker for CKD patients and compare results of cystatin C
level with serum creatinine level for CKD cases and non- CKD cases. The prospective study was conducted in Clinical Pathology
Laboratory of tertiary care hospital during the period August 2021 to July 2022 for the period of one year. The 50 cases were labeled
as CKD cases, when the clinical presentation patients were classically of CKD patients along with increased levels of serum creatinine,
abnormal ultrasonography findings of KUB and/or abnormal GFR in DTPA renogram. 50 control cases of non-CKD included in the study
to compare with 50 CKD cases. The serum cystatin C level and the serum creatinine level were obtained from all study participated
100 cases. The serum cystatin C level showed the sensitivity (98.00 %), specificity (100.00 %) and accuracy (100.00 %) for detection
of CKD cases. The serum creatinine level showed the sensitivity (92.00 %), specificity (96.00 %) and accuracy (94.00 %) for detection
of CKD cases. The present study showed that serum cystatin C level is reliable, more accurate marker than commonly used serum

creatinine level for early detection of CKD patients.
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INTRODUCTION

he kidney disorders were listed on 12t position, for

the most common causes of death in the report of

Global Burden of Disease Study. They lead to
approximately 1.1 million deaths per year.'The south Asian
countries like India, Pakistan and Bangladesh has highest
prevalence for CKD diseases which accounts for
approximately 60 % of global population. The consumption
of junk foods, medications abuse and associated disorders
like diabetes mellitus, hypertension and renal stones are
the majority reasons associated with CKD. # 3 The early
diagnosis and prompt treatment may reduce the adverse
effects outcomes of CKD.

CKD led to irreversible deterioration of kidney function and
may progress to ESRD. The initial degradation of kidney
functions can be detected with biochemical markers. In the
later stage, patients of CKD present with clinical features
of kidney failure and uremia. The markers like creatinine,
urea, uric acid and electrolytes are utilized for routine
assessment of kidney functions.*

Glomerular filtration rate (GFR) is still considered as gold
standard marker for evaluation and management of CKD
patients. The low GFR values are associated with the
mortality. The serum creatinine commonly used to
calculate GFR. However, serum creatinine value depends
upon age, weight, gender, muscle mass.°The serum
creatinine value decreases in diseases like cirrhosis and
muscle wasting diseases and its value increases with high
protein intake.® Thus, any diseases including malnutrition,
inflammation which affecting muscle mass, will also affects
creatinine value.

The cystatin C is low molecular weight non-glycosylated
protein. Because of its small structure, it is easily filtered
through the glomerulus and then totally reabsorbed and
later degraded by proximal tubular cells.® The cystatin C
has upper hand over creatinine, as cystatin C is not
affected by inflammation, malignancy and muscle mass.’

There are many studies which showed that cystatin C has
more accurate, valuable than the conventional marker-
creatinine, in earlier prediction of CKD. ® °The present
study was undertaken to analyze diagnostic value of
cystatin C, over serum creatinine in the diagnosis of CKD.

MATERIALS AND METHODS

The study was conducted in tertiary care hospital Clinical
Pathology Laboratory for the period from August 2021 to
July 2022.
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The 50 CKD cases were included for study purpose. The
inclusion criteria for the CKD cases were classical clinical
presentation of CKD case, increased serum creatinine
level, KUB abnormal findings of USG and/or abnormal GFR
diagnosis in DTPA renogram. 50 non-CKD control cases
used to compare with CKD cases. For all the cases the
serum levels of cystatin C and creatinine were obtained. All
other routine laboratory investigations like urine routine
microscopy, blood urea, serum electrolytes, USG of KUB,
DTPA renogram were also done for all cases.

The serum levels of cystatin C and creatinine were
obtained on biochemistry analyzer. The serum creatinine
level was obtained with enzymatic measurement method.
The serum cystatin C level was obtained by turbido-metric
immunoassay method, based on agglutination principle.
The serum creatinine reference range was 0.5 to 1.2 mg %
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in females and 0.5 to 1.5 mg % in males. The serum cystatin
C level reference range was 0.6 to 1.0 mg/ L. Renal
dysfunction was labeled for cases where creatinine
clearance was below 70 ml /min / 1.73 m square.®

The Statistical analysis were done with the SPSS software,
for serum levels of cystatin C and creatinine for their
respective accuracy, sensitivity, specificity, positive
predictive value (PPV), and negative predictive value (NPV)
for diagnosis of CKD cases.

RESULTS AND DISCUSSION

Out of 50 CKD cases, 29 cases were male and 21 were
female and their age ranges from 39 to 64 years. The
glomerulonephritis (9 cases), hypertension (13 cases),
diabetes mellitus (18 cases), obstructive uropathy (10
cases) were included in 50 CKD cases.

Table 1: Serum creatinine level test evaluation for CKD cases

CKD Cases Non- CKD cases (Control) Total Predictive value (PV)
Creatinine Positive 46 02 48 PPV (95.84 %)
Creatinine Negative 04 48 52 NPV (92.30 %)
Total 50 50 100
Sensitivity (92.00 %) Specificity (96.00 %) Accuracy (94.00 %)

Table 2: Serum cystatin C level test evaluation for CKD cases

CKD Cases Non- CKD cases (Control) Total Predictive value (PV)
Cystatin C Positive 49 49 PPV (100.00 %)
Cystatin C Negative 01 51 NPV (98.03 %)
Total 50 100
Sensitivity (98.00 %) Specificity (100.00 %) Accuracy (100.00 %)

The Serum creatinine level showed Sensitivity, Specificity,
Accuracy, Positive Predictive Value (PPV) and Negative
Predictive Value (NPV) of 92.00 %, 96.00 %, 94.00 %, 95.84
% and 92.30 % respectively for detection of CKD cases.
(Table 1) The serum cystatin C level showed Sensitivity,
Specificity, Accuracy, Positive Predictive Value (PPV) and
Negative Predictive Value (NPV) of 98.00 %, 100.00 %, 100
%, 100 % and 98.03 % respectively for detection of CKD
cases. (Table 2)

In the present study, it was found that accuracy of serum
Cystatin C was better than serum creatinine, for the
detection of CKD diseases. Bukabau JB et al (2019) found
similar findings in their study.!’ Stevens LA et al (2008)
found that serum levels of cystatin C were closely
correlated with GFR than serum creatinine in CKD cases.!?
Hojs R et al (2008) in their study showed that serum cystatin
Cis a more reliable marker than serum creatinine for GFR
calculations in patients with CKD.'? In the several studies
done in the past by Grubb A et al (1985)*, Simonsen O et
al. (1985)*°, Harmoinen AP et al (1999)*¢, Kyhse-Andersen J
et al (1994)Y7, Newman DJ et al (1995)*8, Coll E et al (2000)*°,
Dharnidharka VR et al (2002)%° proved the superiority of
cystatin C in comparison to serum creatinine, for

measurement of GFR in the diagnosis of CKD. There are
occasional studies like Oddoze C et al (2001) which
presented that cystatin C is not more sensitive than
creatinine, for detecting early renal impairment diabetes
CKD cases.?!

The level of serum cystatin C is not affected by age, gender,
race, protein intake and muscle mass, while serum
creatinine level affected by all these factors and is the
reason of superiority of serum cystatin C, as compared to,
serum creatinine in detecting CKD cases. Also, as the GFR
decreases, serum cystatin C level starts to rise
proportionately, as compared to serum creatinine level.
The serum cystatin C level can be used in clinical correlation
with varying degrees of kidney function and it also detect
decreases in GFR which are not evident with serum
creatinine based measurements.?? Thus, in the present
study, it is concluded that serum cystatin C is a reliable
marker of renal function over serum creatinine.

The limitation of the present study was about small sample
size. More studies needed, with the application of present
study objectives, to the large population, for better
conclusions. Also studies required to be done, by evaluating
different etiologies CKD patients (e.g. diabetes mellitus,
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hypertension etc.) with their different treatment regimens
like medications or dialysis and analyzing their effect on the
levels of serum creatinine and serum cystatin C.

CONCLUSION

The serum cystatin C is a diagnostic and a sensitive marker
for detection of CKD cases. The serum cystatin C can be
included as screening test for diagnosis of CKD cases, in
view of its promising simple measurement method, more
accuracy and reasonable cost. For the clinicians, serum
cystatin C is better alternative to commonly used serum
creatinine marker, for better accurate detection of
deranged kidney function and improved management of
the patients.

REFERENCES

1. Rhee CM, Kovesdy CP. Spotlight on CKD deaths- increasing mortality
worldwide. Nature Reviews Nephrology. 2015; 11(4):199-200.

2. Chen L, Magliano DJ, Zimmet PZ. The worldwide epidemiology of
type 2 diabetes mellitus-present and future perspectives. Nature
Reviews Endocrinology. 2012; 8(4): 228-236.

3. ChuCD, McCulloch CE, Banerjee T, Pavkov ME, Burrows NR, Gillespie
BW, Saran R, Shlipak MG, Powe NR, Tuot DS, Shahinian V. CKD
awareness among US adults by future risk of kidney failure. American
Journal of Kidney Diseases. 2020; 76(2):174-83.

4. Gowda S, Desai PB, Kulkarni SS, Hull VV, Math AAK, Vernekar SN.
Markers of renal function tests. North Am J Med Sci. 2010; 2:170-
173.

5. Pottel H, Bjork J, Courbebaisse M, Couzi L, Ebert N, Eriksen BO, Dalton
RN, Dubourg L, Gaillard F, Garrouste C, Grubb A. Development and
validation of a modified full age spectrum creatinine-based equation
to estimate glomerular filtration rate: A cross-sectional analysis of
pooled data. Annals of internal medicine.2021; 174(2):183-91.

6. Inker LA, Eneanya ND, Coresh J, Tighiouart H, Wang D, Sang Y, Crews
DC, Doria A, Estrella MM, Froissart M, Grams ME. New creatinine-
and cystatin C-based equations to estimate GFR without race. New
England Journal of Medicine.2021; 385(19):1737-49.

7.  Lopes P, Costa-Rama E, Beirdo I, Nouws HP, SantosSilva A, Delerue-
Matos C. Disposable electrochemical immunosensor for analysis of
cystatin c, a CKD biomarker. Talanta.2019; 201:211-6.

8.  Finney H, Newman DJ, Price CP. Adult reference ranges for serum
cystatin C, creatinine and predicted creatinine clearance. Ann Clin
Biochem. 2000; 37:49-59.

9. Salvador CL, Tgndel C, Rowe AD, Bjerre A, Brun A, Brackman D,
Mgrkrid L. Estimating glomerular filtration rate in children:
evaluation of creatinine-and cystatin C-based equations. Pediatric
Nephrology. 2019; 34(2):301-11.

10. Chogle S, Nimbolkar J, Bhandarkar L, Poojary A, Chandel R. Cystatin
GFR better marker than creatinine GFR for accurate prediction of

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

ISSN 0976 — 044X

renal dysfunction in diabetic patients: A tertiary care centre study.
Int J Clin Biochem Res. 2022; 9(1):53-58.

Bukabau JB, Yayo E, Gnionsahé A, Monnet D, Pottel H, Cavalier E,
Nkodila A, Makulo JR, Mokoli VM, Lepira FB, Nseka NM. Performance
of creatinine-or cystatin C—based equations to estimate glomerular
filtration rate in sub-Saharan African populations. Kidney
International. 2019; 95(5):1181-9.

Stevens LA, Coresh J, Schmid CH, Feldman HI, Froissart M, Kusek J,
Rossert J, Van Lente F, Bruce RD 3", Zhang YL, Greene T, Levey AS.
2008. Estimating GFR using Serum Cystatin C alone and in
Combination with Serum Creatinine: A Pooled Analysis of 3418
Individuals with CKD. Am J Kidney Dis. 2008; 51(3):395-406.

Hojs R, Bevc S, Ekart R, Gorenjak M, Puklavec L. Serum Cystatin C as
an Endogenous Marker of Renal Function in Patients with Chronic
Kidney Disease. Renal Failure. 2008; 30(2):181-186.

Grubb A, Simonsen O, Sturfelt G, Truedsson L, Thysell H. Serum
concentration of cystatin C, factor D and beta 2-microglobulin as a
measure of glomerular filtration rate. Acta Med Scand. 1985;
218:499-503.

Simonsen O, Grubb A, Thysell H. The blood serum concentration of
cystatin C (gamma-trace) as a measure of the glomerular filtration
rate. Scand J Clin Lab Invest. 1985; 45:97-101.

Harmoinen AP, Kouri TT, Wirta OR, Lehtimaki TJ, Rantalaiho V,
Turjanmaa VM, Pasternack Al. Evaluation of plasma cystatin C as a
marker for glomerular filtration rate in patients with type 2 diabetes.
Clin Nephrol. 1999; 52:363-370.

Kyhse-Andersen J, Schmidt C, Nordin G, Andersson B, Nilsson-Ehle P,
Lindstrom V, Grubb A. Serum cystatin C, determined by a rapid,
automated particle-enhanced turbidimetric method, is a better
marker than serum creatinine for glomerular filtration rate. Clin
Chem.1994; 40:1921-1926.

Newman DJ, Thakkar H, Edwards RG, Wilkie M, White T, Grubb AO,
Price CP. Serum cystatin C measured by automated immunoassay: a
more sensitive marker of changes in GFR than serum creatinine.
Kidney Int. 1995; 47:312-318.

Coll E, Botey A, Alvarez L, Poch E, Quinto L, Saurina A, Vera M, Piera
C, Darnell A. Serum cystatin C as a new marker for noninvasive
estimation of glomerular filtration rate and as a marker for early
renal impairment. Am J Kidney Dis. 2000; 36:29-34.

Dharnidharka VR, Kwon C, Stevens G. Serum cystatin C is superior to
serum creatinine as a marker of kidney function: a meta-analysis. Am
J Kidney Dis 2002; 40:221-226.

Oddoze C, Morange S, Portugal H, Berland Y, Dussol B. Cystatin C is
not more sensitive than creatinine for detecting early renal
impairment in patients with diabetes. Am J Kid Dis. 2001; 38(2):310—
6.

Murty MSN, Sharma UK, Pandey VB, Kankare SB. Serum cystatin C as
a marker of renal function in detection of early acute kidney injury.
Indian J Nephrol. 2013; 23(3): 180-183.

Source of Support: The author(s) received no financial support for the research, authorship, and/or publication of this article.

publication of this article.

Conflict of Interest: The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or

For any questions related to this article, please reach us at: globalresearchonline@rediffmail.com

New manuscripts for publication can be submitted at: submit@globalresearchonline.net and submit_ijpsrr@rediffmail.com

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

115


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
mailto:globalresearchonline@rediffmail.com
mailto:submit@globalresearchonline.net
mailto:submit_ijpsrr@rediffmail.com

