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Assessment of Renal Involvement by Cystatin C:

A Forgotten Biomarker

Valoración de la afección renal mediante la cistatina C:
un biomarcador olvidado

To the Editor,

We read with great interest the excellent article by Górriz

Teruel et al.1 on renal assessment in patients with cardiovascular

disease. This extensive and excellent update did not mention

cystatin C (CC), a biological marker that estimates kidney function

and has lately gained importance due to its role in cardiovascular

risk stratification.

Chronic kidney disease is usually associated with cardiovascu-

lar disease and greatly increases the patient’s risk. Recent studies

have shown that even mild renal impairment is associated with

high risk, hence kidney function markers are now being considered

true sentinel indicators of cardiovascular risk.2

CC is a cysteine protease inhibitor protein produced by all

nucleated cells and exhibits a highly stable synthesis rate. Its

low molecular weight and high isoelectric point mean that the

protein is almost entirely excreted by glomerular filtration.

Concentrations of the protein are unaffected by age, sex, or

protein intake, and there is greater sensitivity to small changes

in glomerular filtration rate. Because of these characteristics,

plasma CC concentrations are one of the best markers of

glomerular filtration rate.3 Several recent publications report a

correlation between elevated CC concentrations and the

development of cardiovascular complications in patients with

coronary disease.

Koenig et al.4 studied the usefulness of CC to predict future

cardiovascular events in a cohort of 1033 patients who had been

diagnosed with coronary disease within 3 months before inclusion.

Patients with renal failure as assessed by plasma creatinine or

creatinine clearance (CrCl) presented CC values in the top quintile,

compared to those who had mild renal impairment or normal

kidney function. No significant differences in the incidence of

cardiovascular adverse events were found among patients with

differing degrees of renal dysfunction as assessed by plasma

creatinine (5.4% incidence of events with creatinine >106 mmol/L

vs 7% incidence with creatinine<106 mmol/L; P=.63) or by CrCl

(7% incidence of events in patients with CrCl<60 mL/min, 9% in

patients with CrCl 60-90 mL/min, and 6.3% in patients with

CrCl>90 mL/min; P=.1). There were significant CC-related differ-

ences in the probability of developing a cardiovascular event

according to CC quintile (14% for the top quintile and 7.7%, 4.3%,

3.9%, and 5% for the remaining quintiles in descending order;

P<.0001).

A Spanish study among patients with acute coronary syndrome

showed that those with higher CC concentrations presented worse

cardiovascular prognosis, even in the group of patients with

normal estimated glomerular filtration rate, which could have

implications for risk stratification in this patient group.5 Addition-

ally, Cepeda et al.6 conducted the first study in Spain to determine

the prevalence of high CC and its correlation with cardiovascular

risk factors among the general population.

Based on the scientific evidence published in the literature in

recent years, we believe that CC should be considered a better

marker of kidney function than other common measurements

(serum creatinine and glomerular filtration rate) and a practical

application is likely to be found for the various clinical settings for

cardiovascular diseases.
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5. Garcı́a Acuña JM, González-Babarro E, Grigorian Shamagian L, Peña-Gil C, Vidal
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To the Editor,

We appreciate the interest shown in our study published in your

journal1 and would like to make a few comments on the subject. As

described by Domı́nguez-Rodriguez and Abreu-Gonzalez, serum

cystatin C (CC) is a biological marker both for determining renal

function and for cardiovascular prognosis, with enormously

promising medical implications. In recent studies, CC has provided

an estimated glomerular filtration rate (GFR) almost as accurate as

traditional formulae based on creatinine levels adjusted for age, sex,

and race, independently of the patient’s muscle mass. An equation

that includes CC in combination with serum creatinine levels, age,

sex, and race provides even more exact estimates.2

Given the widespread circulation of Revista Española de

Cardiologı́a, the primary goal of the article was to inform the reader

as to the importance of evaluating renal involvement as an early

detection method for individuals with a high risk of cardiovascular

events and promote swift action, all from a clinical standpoint.1

Since CC is not commonly determined in clinical practice, it was not

addressed in the review. We would thus like to thank these

comments, which add to the information provided in the article.

However, despite the fact that CC could be a promising marker

for renal function, for the stratification of the risk, specially in those

patients with intermediate risk, there are certain limitations to the

standardized use of CC as such a marker. To be specific:

� There is no standard reference value for measuring CC, and there

is a great deal of intra-individual variability.3

� CC concentrations increase with age, especially in patients older

than 80 years.4 Thus, it is not clear whether increases in CC in

these patients are related to different levels of renal function or

other factors that are unrelated to GFR.

� Several different factors influence CC levels, such as hypothy-

roidism, some inflammation markers such as C-reactive protein,

treatment with steroids, body fat, and diabetes.5

� Few laboratories have the capability to measure CC, and the cost

is still quite higher than for determining GFR using serum

creatinine levels.

Therefore, until the technique has become standardized and

more cost-effective methods of measurement have been devel-

oped, we should focus on ensuring that 100% of patients with

cardiovascular diseases have their GFR and urinary albumin

excretion determined using formulas derived from creatinine

levels and the urine albumin/creatinine ratio, respectively.

This does not mean that CC is not a viable marker, but its role in

the detection of cardiovascular risk and GFR determination has not

been well established. It is probably simply a matter of time.
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