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Abstract: Acute Coronary Syndrome (ACS) is a major health burden worldwide and
causes more deaths and disability and incurs greater economic costs than any other
illness in the world. Cystatin C is a naturally occurring protease inhibitor that protects
the host tissue from cysteine proteases, which is a proatherogenic factor. Aim of our
study was to assess the plasma Cystatin C concentration in patients hospitalized for
ACS as there is very little literature available on the performance of Cystatin C in
ACS patients of Indian population, and to investigate the relationship between
Cystatin C and marker of renal function, eGFR. 100 cases presenting with ACS at our
centre during study period were evaluated. The Pearson’s Chi-Square test had used to
demonstrate the associations of risk factors like diabetes mellitus, hypertension,
history of ischemic heart disease and smoking history of acute coronary syndrome
patients with their levels of plasma Cystatin C (≤0.95 and >0.95 milligram/liter). The
plasma Cystatin C level of all studied patients of ACS was obtained in the range of
0.64 mg/L to 1.94 mg/L (1.19±0.22 mg/L). Cystatin C was found to be >0.95mg/L in
88% of the total population. Our study evidenced a significant association of Cystatin
C level (>0.95mg/L) with eGFR ranges. Our study evidenced a significant association
between Cystatin C >0.95 mg/L with diabetes and hypertension. Of the total smokers,
94.3% were found to have Cystatin C >0.95 mg/L. Our study evidenced a negative
correlation between high Cystatin C (>0.95 mg/L) and HDL levels. The determination
of Cystatin C at the time of hospitalization in patients with ACS may be a good
clinical tool for cardiovascular risk stratification and clinical outcomes even in patients
with preserved renal function.
Keywords: Atherosclerosis, Acute coronary artery disease, eGFR, Diabetes,
Hypertension.

INTRODUCTION
Acute Coronary Syndrome (ACS) is a major
health burden worldwide and causes more deaths and
disability and incurs greater economic costs than any
other illness in the world. It is also a leading cause of
death in India, and its contribution to mortality is rising
[1]. Genetic factors, a high-fat and energy-rich diet,
hypertension, smoking, sedentary lifestyle, obesity, less
exercise, insulin resistance and type 2 diabetes mellitus
are the most powerful risk factors for ACS.
Basic and clinical research carried out in recent
years has established a direct relationship between
chronic kidney disease and cardiovascular disease [2,
3]. In daily clinical practice, serum creatinine
concentrations and the glomerular filtration rate
estimated with the Cockcroft-Gault formula [4] or
Modification of Diet in Renal Disease equation [5] are
Available online at http://saspublisher.com/sjams/

commonly used to estimate renal function. However,
plasma creatinine concentrations can be influenced by a
number of factors, such as patient age, sex, muscle
mass, physical activity, diet, and medication [6].
Cystatin C is a low molecular protein,
synthesised by all nucleated cells is a naturally
occurring protease inhibitor that protects the host tissue
from cysteine proteases, which is a proatherogenic
factor [7]. Cystatin C is a reliable marker of renal
functions and its plasma concentration is dependent
completely on GFR and emerged as a biomarker of
cardiovascular risk. As Cystatin C concentrations are
not influenced by age, sex, or protein ingestion, and
being very sensitive to small changes in glomerular
filtration, they are considered among the best markers
of glomerular filtration status [8].
5019

Divyansh Gupta & Dolly Joseph., Sch. J. App. Med. Sci., Dec 2017; 5(12D): 5019-5023
However, it is currently not known whether
history of known vascular disease (ischemic heart
this relationship is due to the fact that Cystatin C is a
disease,
cerebrovascular
disease).
Various
better marker of renal function than serum creatinine or
investigations like CBC, Fasting Blood Sugar and 2 hr
whether there are factors apart from glomerular
Post Prandial Sugar, Lipid Profile, serum creatinine,
filtration that affect the concentration of this protein and
eGFR, Cystatin C, CPK MB, Trop T, Urine
are additionally related to cardiovascular risk [9].
examination, Ultrasound abdomen, ECG, 2D-ECHO
were also recorded in the proforma. Cystatin C was
The association between elevated Cystatin C
measured
with
an
automated
homogeneous
values and the development of cardiovascular
immunoassay
using
a
Dade-Behring
BN ProSpec
complications in patients with coronary artery disease
nephelometer.
has been noted in various recents studied. Cystatin C
levels in serum may denote myocardial tissue damage
following ischemic events and can be a marker for
cardiovascular morbidity and mortality [10].
Aim of our study was to assess the plasma
Cystatin C concentration in patients hospitalized for
ACS as there is very little literature available on the
performance of Cystatin C in ACS patients of Indian
population, and to investigate the relationship between
Cystatin C and marker of renal function, eGFR.
MATERIALS & METHODS
This observational study was conducted at Sri
Aurobindo Medical College & PG Institute, Indore over
a period of 18 months from April 2016 to September
2017 among the patients admitted with ACS. 100 cases
presenting with ACS at our centre during study period
were evaluated. Patients with advanced kidney failure,
suspected systemic inflammatory disease or major
trauma were excluded from the study. A proper
proforma for each patient was designed and filled which
included demographic characteristics, presence of
classic cardiovascular risk factors (diabetes mellitus,
systemic hypertension, obesity and smoking), and
Sr. No.
1.
2.
3.

4.

RESULTS
A maximum of one hundred admitted patients
of ACS were enrolled to observe the level of plasma
Cystatin C. The age ranged from 25 to 85 years (mean
±SD 56.16±11.79), with 65 males and 35 of them being
female. The plasma Cystatin C level of patients of ACS
was obtained in the range of 0.64 mg/L to 1.94 mg/L
(1.19±0.22 mg/L). Among the total, 69% of patients
(n=69) presented with STEMI and 31% (n=31) with
NSTEMI. Cystatin C was >0.95mg/L in 88% of the
studied population. Our study evidenced a significant
association of Cystatin C level (>0.95mg/L) with eGFR
ranges. Cystatin was >0.95 in: 94.1% of the subjects
with eGFR<60, 89.1% with eGFR 60-90 and 83.7%
with eGFR>90ml/min/1.73m2 (table 1).

Table-1: Baseline characteristics of All Subjects
Demographic Characteristics
Mean age (±SD)
56.16 (±11.79) years
Gender (Male)
65%
Plasma Cystatin C
< 0.95 mg/L
12% (Mean ±SD 0.80±0.07)
>0.95 mg/L
88% (Mean ± SD 1.25±0.18)
eGFR
<60 ml/min/1.73m2
17% (Mean ± SD 46.87±0.18)
60-90 ml/min/1.73m2
46% (Mean ± SD 72.82±9.37)
>90 ml/min/1.73m2
37% (Mean ± SD 100.08±10.15)

Our study also evidenced a significant
association between Cystatin C >0.95 mg/L with
diabetes and hypertension. High Cystatin C (>0.95
mg/L) was found in 47% of the total diabetic and 94.2%
of the total hypertensive patients. Our study recorded a
Level of plasma
Cystatin
C
(mg/L)
<0.95
>0.95
p value

Statistical Technique: The Pearson’s ChiSquare test had used to demonstrate the associations of
risk factors like diabetes mellitus, hypertension, history
of ischemic heart disease and smoking history of acute
coronary syndrome patients with their levels of plasma
Cystatin C (≤0.95 and >0.95 milligram/liter).

significant association between high Cystatin C (>0.95
mg/L) and smoking. Of the total smokers, 94.3% were
found to have Cystatin C >0.95 mg/L. Our study
evidenced a negative correlation between high Cystatin
C (>0.95 mg/L) and HDL levels (table 2).

Table-2: Relationship of Cystatin C with cardiovascular risk factors
Mean
Mean
Mean
Mean TG Number of Number
of
Cholesterol
HDL
LDL
(mg/dl)
Diabetics
Hypertensive
level (mg/dl)
(mg/dl)
(mg/dl)
(%)
(%)
154.83
47.75
102.67
156.50
17.5%
5.8%
172.77
39.07
106.28
164.05
82.5%
94.2%
0.221
0.043
0.740
0.782
0.05
0.046
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Number of
Smokers
(%)
5.7%
80.9%
0.038
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significant (p <0.001). Wolfgang et al.[16] included
DISCUSSIONS
In our study, the scatter for Plasma Cystatin C
1033 ACS patients and reported Cystatin C levels to be
of the studied population was found to be elevated i.e,
in the upper quintile in 70.2% of the patients with
1.19+0.22 mg/L. Mean Cystatin C level was elevated in
eGFR<60 (p<0.001).
ACS patients as compared to healthy controls (p<0.01)
in studies done by P. Srilakshmi et al.[7], Batra et
In our study of the 46 patients whose eGFR
al.[11] and Lodh et al.[12] also
was between 60-90, 41 patients had elevated Cystatin C
i.e. >0.95mg/L with mean Cystatin C of 1.26+0.12 and
In our sample the cut off point for the upper
5 patients had Cystatin C <0.95mg/L with a mean
limit of Cystatin C was 0.95mg/L. Study population
Cystatin C of 0.86+0.03 and the p-value was highly
was divided into two groups: 1)Cystatin C <0.95mg/L,
significant (p=0.000). Garcia Acuna et al.[13] found
2) Cystatin C >0.95mg/L. Of the total patients, 88% had
that among the patients who had eGFR between 60-90,
elevated Plasma Cystatin C levels of >0.95mg/L with a
Cystatin C was >0.95mg/L in 52 patients and
mean Cystatin C level of 1.25+0.18 mg/L, whereas in
<0.95mg/L in 45 patients, however this difference was
the study by Garcia Acuna et al. [13] Cystatin C levels
not statistically significant (p=0.1). Wolfgang et al.[16]
of >0.95mg/L was found in 55% of the patients only.
reported Cystatin C levels to be in the upper quintile in
The study done by Batra et al.[11] categorized the
28.6% of the patients with eGFR 60-90.
patients into two groups ( Plasma Cystatin C levels
>/<1.45mg/L) ,revealed that patients with Cystatin C
In our study 37 patients had eGFR>90, of
>1.45mg/L had 1.7 times higher relative risk of having
which 31 patients had elevated Cystatin C i.e.
triple vessel disease and 1.9 times higher relative risk of
>0.95mg/L (1.26+0.23) and 6 had Cystatin C<
having diffuse CAD on coronary angiography. This
0.95mg/L (0.76+0.07) and the p-value was highly
could be explained by the fact that even mild renal
significant (p=0.000). Garcia Acuna et al.[13], in their
Impairment as indicated by high plasma Cystatin C is
study found that Cystatin C was >0.95 in 7 patients and
associated with an increased cardiovascular risk.
<0.95mg/L in 36 patients, among the patients who had
eGFR>90. Wolfgang et al.[16] reported Cystatin C
In our study population the mean Cystatin C
levels to be in the upper quintile in 8.1% of the patients
levels in patients with NSTEMI and STEMI was
with eGFR>90.
1.22+0.21 mg/L and 1.18+0.23 mg/L respectively. In a
study by Abid et al. [14], the mean Cystatin C levels in
Garcia Acuna et al.[13] reported that the
patients with NSTEMI and STEMI was 0.99+.028 and
elevated level of Cystatin C was associated with a
1.13+0.25 respectively and it was statistically
poorer cardiovascular prognosis even in the group of
significant. Whereas, Jinjin Zhang et al. [15], in their
patients with normal glomerular filtration. In addition, it
study population found the mean Cystatin C levels to be
indicates that Cystatin C is an independent predictor of
1.46+ 0.58 and 1.34+0.34 in patients with NSTEMI and
cardiovascular complication in patients with coronary
STEMI respectively and these result were statistically
heart disease even in patients with normal glomerular
not significant. Our study also showed Cystatin C levels
filtration rate.
were slightly higher in NSTEMI group than STEMI
group but however there was no statistical significance
The strong association between renal function
between the two groups.
and mortality can be explained by the fact that renal
dysfunction may directly contribute to atherosclerosis
It has been known that patients with end stage
by causing changes in parameters like blood pressure,
renal disease have a high prevalence of cardiovascular
lipids, lipoproteins, homocysteine, and CRP. Another
disease and thus higher mortality rates. Mild renal
reason for poor prognosis could be that patients with
impairment has also been shown to be strongly
ACS and renal dysfunction are less likely to receive
associated with cardiovascular morbidity and mortality
adequate treatment compared to those without renal
in patients with atherosclerotic disease. Therefore
dysfunction.
measurement of renal function has become one of the
risk markers for early risk stratification of the patients
In our study the mean Cystatin C level in
with ACS.
diabetic patients was found to be 1.17+0.25. As much
as 82.5% of the total diabetic patients (47/57) had
In our study population, of the 17 patients who
Plasma Cystatin C >0.95 and the difference was
had eGFR <60mL/min/1.73m2, 16 patients (94.11%)
statistically significant (p=0.05). In a study done on
had elevated Cystatin C levels i.e. >0.95mg/L
Indian population by Bablu Shukla et al.[10], mean
(1.20+0.22) and only 1 patient had Cystatin C level
plasma Cystatin C level was found to be 0.93+0.24 in
<0.95 (p=0.008), which was significant. In the study by
CAD patients with diabetes which was higher as
Garcia Acuna et al.[13], they found Cystatin C to be
compared to patients without CAD and was statistically
elevated in 54 patients whose eGFR was <60, whereas 9
significant (p<0.001), suggesting that Plasma Cystatin
patients had Cystatin C<0.95mg/L in the same group
C level is one of the risk factors predisposing to ACS.
and this difference was reported to be statistically
These results suggests a strong association between
Available online at http://saspublisher.com/sjams/
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Cystatin C and diabetes and that Cystatin C could be
diabetes, hypertension, smoking, HDL but Total
more than simply a marker of renal dysfunction
Cholesterol, LDL and Triglycerides did not show any
however the mechanism responsible for this association
significant association. The determination of Cystatin C
needs to be further evaluated.
at the time of hospitalization in patients with ACS may
be a good clinical tool for cardiovascular risk
In our study 94.2% of the total hypertensive
stratification and clinical outcomes even in patients
patients (49/52) were found to have Cystatin C levels of
with preserved renal function
>0.95mg/L (1.24+0.23) which was statistically
significant when compared to the patients who were
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