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Abstract
Aims—Cystatin C and cathepsins could play a role in different processes and stages of the
atherosclerotic disease. We aimed to investigate the relationship of cystatin C, and cathepsins L,
and S, to lethal outcome in patients with peripheral arterial disease (PAD).

Methods and results—We studied 378 patients with established PAD. Cox regression was
used to assess relationships between serum cystatin C or cathepsins L and S, and time to lethal
outcome. The role of cystatin for prognosis of cardiovascular death was assessed with c-statistic,
and net reclassification improvement (NRI). Patients with cystatin C levels above 1 mg/l (fifth
quintile) had a significantly increased adjusted risk for all-cause and cardiovascular mortality
compared to patients with cystatin C levels below or equal to 1 mg/l (hazard ratios (HR) 2.2, 95%
CI 1.22–4.12, and HR 3.2, 95% CI 1.39–7.59, respectively). Furthermore, high cystatin C levels
were related with higher all-cause (adjusted HR 2.99, 95% CI 1.31–6.85) and cardiovascular
mortality (adjusted HR 4.36, 95% CI 1.07–18.8) among PAD patients without renal impairment.
Although the addition of cystatin C to conventional risk factors improved the accuracy of risk
prediction model for cardiovascular mortality (0.72–0.79; p = 0.03), it did not reclassify a
substantial proportion of patients to risk categories (NRI = 0.12, p = 0.128).

Conclusions—Higher cystatin C levels independently predicted 5 years all-cause, and
cardiovascular death in PAD patients. However, a small improvement in discrimination with the
addition of cystatin C to conventional risk factors, and no improvement in reclassification of risk
categories suggest that clinical usefulness of cystatin C for predicting cardiovascular mortality in
PAD population might be modest.
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1. Introduction
Peripheral arterial disease (PAD) is common in the elderly population affecting about 27
million people in Europe and North America. PAD patients have significantly increased all-
cause mortality, and a high incidence of cardiovascular morbidity and mortality compared
with patients without PAD [1]. Identifying high-risk patients, especially those undergoing
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non-cardiovascular surgery, remains a priority task. Since traditional atherosclerotic risk
factors have been shown as poor predictors of outcomes for PAD patients [2] measurement
of markers involved in the development and progression of atherosclerosis has been
proposed to improve the prediction of adverse outcome in the population of these patients
[3].

Recently, an imbalance between the expression of cysteine cathepsins and their endogenous
inhibitor cystatin C has been shown in human’s atherosclerotic lesions [4]. This imbalance
may play an important role in pathological vascular remodeling [5]. Experimental studies
showed cathepsin S expression in human atherosclerotic plaques [6], and cathepsin L
involvement in the development of atherosclerotic plaque instability [7]. The findings of
clinical studies demonstrated significantly higher serum cathepsin L [8,9] and cathepsin S
[10] in patients with coronary artery stenosis suggesting that these proteins might assist in
predicting cardiovascular diseases. At the same time, decreased expression of cystatin C was
found in atherosclerotic lesions, and a lower plasma concentration of cystatin C in
postinfarction patients [4,5]. However, recently increased cystatin C expression was
observed due to regional myocardial ischemia [11], and elevated levels of cystatin C were
independently associated with inducible ischemia among outpatients with stable CAD [12].
These findings raise a hypothesis that increased concentration of cystatin C may reflect an
attempt to counterbalance a potentially damaging increased elastolytic activity [13].

In addition, cystatin C is becoming an increasingly known endogenous marker of renal
function that may identify a “preclinical” stage of kidney dysfunction [14,15]. Current
clinical research have demonstrated that cystatin C was not simply a marker of glomerular
filtration rate (GFR) because it predicted future cardiovascular events in healthy elderly
populations [14] and patients with documented atherosclerotic diseases [16–22]. However, a
prognostic role of serum cystatin C has not been evaluated among patients with PAD.

On the basis of the current research we hypothesized that cysteine cathepsins and their major
inhibitor could associate with lethal outcome, and therefore, we investigated the impact of
cathepsin L, cathepsin S, and cystatin C on the prognosis of lethal outcome based on 5-year
follow-up in patients with symptomatic PAD.

2. Materials and methods
2.1. Baseline assessment

We studied 378 subjects (228 men and 150 women) with intermittent claudication (IC) or
chronic critical lower-extremity ischemia (CLI) included between November 1999 and
February 2004 [23] with complete data on cystatin C, cathespsin L and S. The diagnosis of
PAD was based on clinical evaluation including ankle-brachial systolic blood pressure index
(ABI) measurements, occasionally supplemented with peripheral arteriography. Cases with
acute lower limb ischemia were excluded [1]. The lowest ABI of the two legs was used in
the analysis. The symptoms of IC were recorded in 165 patients, while CLI with rest pain,
ulcers and gangrene were recorded in 212 patients. All participants had given informed
consent. The study has been approved by the Research Ethics Committee for North Jutland,
Viborg and Aarhus Counties.

A thorough medical history was recorded in all patients, including details of previous
myocardial infarction (MI), angina pectoris, arterial hypertension, previous stroke, smoking
status, medications, diabetes mellitus, chronic obstructive pulmonary disease (COPD),
weight, height, systolic and diastolic blood pressure, and body mass index (BMI). Diabetes
mellitus was defined by history of diabetes mellitus or the use of oral anti-diabetic drugs
and/or insulin. Hypertension was defined by any history of arterial hypertension with use of
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anti-hypertensive drugs for that purpose. Pulse pressure (PP) was calculated as the
difference between systolic and diastolic blood pressure. The information came from
medical records or directly from the patients following interview.

2.2. Laboratory investigation
Samples were frozen immediately. Serum cystatin C was measured with a Dade Behring N
Latex Cystatin C Assay, a fully automated immunoassay on a Dade Behring Nephelometer
II (Dade Behring Diagnostics, Marburg, Germany). Cathepsin L was determined with
ELISA from Bender Medsystems, Austria, and cathepsin S with ELISA from KRKA, Novo
Mesto, Slovenia. Both assays with intra- and inter-assay coefficients of variation (CVs) were
of 6% and 12%, respectively.

Serum creatinine (Cr) were analysed using the Vitros CREA slide on the Vitros 950
Chemistry System (Ortho-Clinical Diagnostics, Rochester, NY, USA). The creatinine
clearance (CrCl), expressed in ml/min, was calculated from the equation of Cockroft-Gault,
as follows: [24] [(140 – age) × weight in kilograms]/serum Cr in μmol/l, multiplied by a
constant of 1.25 for men and 1.04 for women.

Levels of CRP (hs-CRP) were determined with commercially available, high-sensitivity,
immunonephelometric, latex-enhanced assay (Dade Behring).

2.3. Follow-up
Patients were followed until June 14, 2007. The mean follow-up period was 5.0 ± 1.7 years.
Deaths from all causes were identified in the Danish National CPR-registry. Deaths
certificates were obtained from Danish Causes of Death Registry. Primary cardiovascular
causes of death were identified with International Classification of Disease-10 codes in the
I01.0 through I99.9, and sudden death.

2.4. Statistical methods
Continuous variables are presented as mean standard deviation (SD); categorical variables as
percentages. Student’s t-tests and Mann–Whitney U-tests were used for continuous
parametric and non-parametric data, respectively. Frequencies were compared using chi-
squared tests for categorical variables. Since the distribution of serum cystatin C, cathepsins
L and S levels were skewed, values were log transformed. The relationship between
continuous anthropometric, laboratorial parameters and cystatin C, cathepsins L and S were
assessed using Pearson’s correlation analysis. Subjects were divided into quintiles of log-
transformed cystatin c levels. A high cystatin C levels were defined as a value in the fifth
quintile (>1 mg/l) and a low cystatin C value in the lower 4 quintiles (≤1 mg/l). We chose
this cut-point on the basis of information that elevated cystatin C concentration at 1.0 mg/L
or greater were demonstrated to increase risk for death and cardiovascular events in previous
studies [14]. Difference, adjusted for age, gender, and serum Cr, in continuous variables
between groups were determined using linear regression.

Kaplan–Meyer and Cox proportional hazard regression analysis were used to analyze the
risk of mortality during follow-up period. Hazard ratios (HR) were adjusted for age, gender,
BMI, current smoking, diabetes mellitus, baseline ABI, total cholesterol, PP, symptoms of
leg ischemia, serum Cr, CrCl, hs-CRP, and previous MI. We used receiver operating
characteristic (ROC) curves to evaluate the overall ability of cystatin C and other significant
risk factors to predict risk for death. Multivariable regression models with and without
cystatin C were composed to predict cardiovascular mortality. Statistical differences in c-
statistic were compared using the method of DeLong et al. [25]. Net reclassification
improvement (NRI) was based on the reclassification tables and was calculated from a sum
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of differences between the “upward” movement in categories for event subjects and the
“downward” movement of non-event subjects [26]. Ninety-five percent confidence intervals
(CI) were calculated for each comparison. A p-value < 0.05 was considered statistically
significant. All tests were two-tailed. The Statistics Package for Social Sciences (SPSS for
Windows, version 17.0), MedCalc statistical software (www.medcalc.org), and Matlab
Central (www.mathworks.com) were used for the analyses.

3. Results
3.1. Baseline characteristics

The median age of the 378 study participants was 67 ± 9.6 years, 60% were male, 59% were
smokers, 14% had a history of myocardial infarction, 15% had diabetes mellitus, and 50%
had hypertension at baseline. The median (interquartile ranges) of cystatin C, cathepsins L
and S values were 0.72 mg/l (0.58–0.94), 3.45 ng/l (1.25–7.86), and 15.45 ng/l (12.3–20.3),
respectively. The median (IQ) of Cr and CrCl were 79 μmol/l (69–94) and 75.5 ml/min
(61.4–94.8), respectively. At baseline, 79% of patients did not have renal impairment,
defined as CrCl < 60 ml/min.

Subjects were divided into quintiles of log-transformed cystatin c levels, and grouped
according high and low concentration of cystatin C. Table 1 lists the characteristics of the
study patients. The patients with high cystatin C concentrations were elder, had higher
prevalence of diabetes mellitus and arterial hypertension, higher proportion were with
history of angina pectoris, and previous MI, than patients with low cystatin C
concentrations. Significantly higher serum Cr, and hs-CRP, but lower total cholesterol and
CrCl were found in patients with high cystatin C concentrations. As expected, significantly
higher proportion of patients with high cystatin C concentrations had estimated CrCl < 60
ml/min (Table 1).

The correlations, controlled for age and gender, between Cr, CrCl and cystatin C were
highly significant (Table 2). Cystatin C concentration correlated significantly with age (r =
0.406, p < 0.0001), BMI, and hs-CRP. However, there were no significant correlations
between serums Cr, CrCl and hs-CRP. We did not found any significant correlations
between ABI and cystatin C, or cathepsins L and S(Table 2). Controlled for age and gender,
cathepsin S was found significantly higher in patients with diabetes mellitus (p = 0.001), and
cathepsin L was significantly lower in patients with history of angina pectoris (p = 0.022).

3.2. Association of serum cathepsins proteases and cystatin C with all-cause mortality
During the follow-up period, 84 patients (22%) died. After adjusting for age and gender,
serum cystatin C (p = 0.001) and Cr (p < 0.0001) were significantly higher and estimated
CrCl (p = 0.011) was significant lower in decedents than survivors. Kaplan–Meier estimates,
stratified according to quintiles of serum cystatin C have shown that mortality rate was
significantly higher in patients with baseline cystatin C concentration in the top quintile
(49%) compared with patients in the first (13%), second (14%), third (22%), and fourth
(14%) quintiles (p < 0.0001). Univariate analysis revealed that cystatin C, serum Cr, and
CrCl associated significantly with all-cause death (Table 3.). After adjusting for age, gender,
and potential confounders, cystatin C levels retained its significance. However, neither
serum Cr nor CrCl were associated with all-cause mortality in the adjusted models (Table 3).
Age at enrolment (p = 0.02), prior MI (p < 0.001), and diabetes (p = 0.02) contributed
independently to lethal outcome in addition to cystatin C. Patients with high levels of
cystatin C (>1 mg/l) had a 2-fold increased risk for all-cause death (HR 2.2, 95% CI 1.22–
4.12) compared with those with low levels of cystatin C (≤1 mg/l).

Urbonaviciene et al. Page 4

Atherosclerosis. Author manuscript; available in PMC 2011 June 8.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.medcalc.org
http://www.mathworks.com


Using ROC analysis we evaluated the overall ability of age at enrolment, cystatin C, serum
Cr, and CrCl to predict 5 years all-cause mortality in PAD patients. The area under the ROC
curve (AUR) for age was at 0.68 (95% CI 0.61–0.74), for cystatin C was at 0.67 (95% CI
0.6–0.74), for serum Cr – at 0.62 (95% CI 0.54–0.70), for 1/CrCl – at 0.65 (95% CI 0.58–
0.72). Cystatin C concentration >1 mg/l predicted all-cause mortality with sensitivity of 68%
and specificity of 85%.

We found a positive insignificant association between cathepsin L and all-cause death, and a
negative insignificant association between cathepsin S and all-cause death (Table 3).

3.3. Association of cathepsins proteases and serum cystatin C with cardiovascular
mortality

Forty-four (12%) patients died from cardiovascular causes. After adjusting for age and
gender, there were significant increases in the levels of cystatin C (p < 0.0001), Cr (p =
0.001), and 1/CrCl (p < 0.0001) between decedents and survivors. Univariate analysis
yielded that serum cystatin C, Cr and CrCl were significantly associated with cardiovascular
mortality (Table 3). However, in multivariable model only cystatin C retained its significant
association, whereas serum Cr and CrCl did not reach statistical significances (Table 3).
Patients with high cystatin C concentrations (>1 mg/l) had a 3-fold increased risk for
cardiovascular death (Fig. 1A) compared with those with low cystatin C concentrations (≤1
mg/l) (HR = 3.2, 95% CI 1.39–7.59). ROC analysis revealed that cystatin C (AUR 0.73,
95% CI 0.64–0.81) provided better prognostic information than previous MI (AUR 0.62,
95% CI 0.52–0.72), or diabetes (AUR 0.56, 95% CI 0.46–0.66) (Fig. 2).

We did not found any significant associations between cardiovascular death and cathepsin S,
and cathepsin L (Table 3), in univariate analysis. However, higher levels of serum cathepsin
L significant increased risk for cardiovascular mortality in multivariable model (Table 3).

3.4. Association of cathepsins proteases and serum cystatin C with non-cardiovascular
mortality

Forty patients (10.5%) died of non-cardiovascular causes during follow-up. After adjusting
for age and gender, there were no significant differences in the concentrations of cystatin C
(p = 0.53), Cr (p = 0.84), and 1/CrCl (p = 0.61) between decedents and survivors. Univariate
analysis yielded that serum cystatin C, serum Cr and CrCl were significantly associated with
non-cardiovascular mortality (Table 3). However, multivariable model revealed that neither
serum cystatin C nor serum Cr or CrCl significantly associated with non-cardiovascular
death (Table 3, Fig. 1B).

We did not find any significant associations between non-cardiovascular death and cathepsin
S, and cathepsin L (Table 3).

3.5. Association of serum cathepsins proteases and cystatin C with all-cause and
cardiovascular mortality in patients without renal impairment

Further analysis of subgroups for 270 patients without renal impairment (CrCl ≥ 60 ml/min),
revealed that serum cystatin C, but not Cr, and CrCl associated significantly with all-cause
and cardiovascular death in univariate analysis (data not shown). Even after adjustment for
age, gender, renal function, prior MI, ABI, diabetes, PP and smoking status, cystatin C
remained significantly associated with all-cause (adjusted HR 2.99, 95% CI 1.31–6.85), and
cardiovascular mortality (adjusted HR 4.36, 95% CI 1.07–18.8).

Urbonaviciene et al. Page 5

Atherosclerosis. Author manuscript; available in PMC 2011 June 8.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



3.6. Clinical application of serum cystatin C for prognosis of cardiovascular mortality
To assess the clinical usefulness of cystatin C in predicting cardiovascular mortality we
created two multivariable regression models with and without cystatin C. The model with
conventional cardiovascular risk factors included age, ABI, previous MI, history of arterial
hypertension, smoking status, and diabetes mellitus. According to c-statistics, model
including cystatin C yielded a significant improvement from 0.72 (95% CI 0.62–0.82) to
0.79 (95% CI 0.70–0.87) in accuracy of cardiovascular death prediction (p = 0.03) (Fig. 3).

In reclassification analyses, patients were classified across tertiles of estimated 5-year risk
categories as at low, intermediate, or high risk, and estimated risk of less than 6%, 6–22%,
and greater than 22%, respectively. The majority of persons remained at the same level of
risk after the cystatin C was included as an additional variable in the prediction model. Some
persons were reclassified upward (above the diagonal) and some were reclassified
downward (below the diagonal). Of the deceased patients (n = 44), 9 (20%) were
reclassified upward a risk category and 3 (6.8%) downward when adding cystatin C to the
model, resulting in a relative improvement for decedents of 13.2%. For the survivors (n =
334), 25 (7.5%) were downwardly reclassified, whereas 29 (8.7%) upwardly, yielding an
overall change of −1.2%, showing that there was a worsening of classification for survivors.
The NRI when cystatin C was added to conventional factors was 12% for cardiovascular
death, however, it was not statistically significant (p = 0.128).

4. Discussion
In the present study we have demonstrated that high cystatin C levels increased risk for all-
cause and cardiovascular death in patients with symptomatic PAD whereas serum Cr and
CrCl did not show significant associations with mortality after adjustment for cardiovascular
risk factors. Furthermore, high cystatin C levels were related with higher all-cause and
cardiovascular mortality among PAD patients without renal impairment. However, c-
statistic analysis showed a small improvement in discrimination when cystatin C levels were
added to conventional risk factors, and no improvement in reclassification of risk categories.
No association was observed for serum cystatin C with regards to non-cardiovascular.

Previous studies reported that cystatin C levels were higher in PAD-patients compared to
controls [27], and elevated cystatin C concentration was found to be associated with future
PAD procedure (bypass surgery, angioplasty, or amputation) among persons who did not
have PAD at baseline [28]. Our results extend currently available information that cystatin C
might be useful in predicting all-cause and cardiovascular mortality in subjects with
established PAD.

Serum cystatin C has been reported a novel marker of renal function that may identify a
“preclinical” stage of kidney dysfunction [14,15]. Recent studies have shown that high
levels of cystatin C predicted all-cause and cardiovascular mortality in patients with chronic
kidney disease [29], in elderly subjects without renal impairment [14,30], in persons with
coronary heart disease [16,17,22,31], and stroke [20]. Cystatin C has repeatedly been
demonstrated to be stronger associated with adverse outcomes than Cr or estimated GFR
[21,32]. Furthermore, only cystatin C, but not Cr and CrCl, was found to be associated with
adverse cardiovascular events among patients with known coronary heart disease [18]. In
concordance with previous results, we demonstrated that serum cystatin C but not Cr and
CrCl was independent predictor of all-cause and cardiovascular mortality, and had better
ability to discriminate survivors and non-survivors. Further analysis of subgroups of patients
without renal impairment yielded that only serum cystatin C associated with all-cause and
cardiovascular mortality in univariate and multivariate models. Our results are well in line
with recently published findings in elderly persons [14], and in patients with coronary artery
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disease [33] without kidney dysfunction. Taken together, the results of present study suggest
that cystatin C is not only a marker of glomerular filtration but could also predict lethal
outcome among PAD patients with normal renal function.

Furthermore, apart from the correlations of cystatin C with serum Cr and CrCl, we found a
significant correlation of cystatin C with hs-CRP. This finding is in accordance with
previous reports on cystatin C and hs-CRP in 8058 inhabitants of the Netherlands [34], in
patients with coronary heart disease [18], in PAD patients [27], and in patients with non-ST
elevation myocardial infarction [17] suggesting that cystatin C might capture an association
of mild renal dysfunction with increased chronic low-grade inflammation. However, the
correlations between hs-CRP and other renal markers as serum Cr and CrCl were weak and
insignificant. The findings of the present study support previous research suggesting that the
adverse effect of higher cystatin C in patients with cardiovascular diseases is not completely
explained by the renal dysfunction. Chronic low-grade inflammation, associated with
atherogenic changes, might be another mechanism association of cystatin C with
cardiovascular risk [35].

The date about the role of serum cathepsins in cardiovascular disease is still preliminary
[36]. Several studies have suggested that cathepsins might be useful diagnostic tolls for
atherosclerosis. Cathepsin L and S levels were found to be increased in patients with
coronary artery stenosis compared with patients without stenosis [9]. In the presents study
we found that diabetic patients had significantly higher cathepsin S concentration comparing
with the patients without diabetes. The same results were obtained in one more study
evaluating the patients with coronary artery disease [10]. However, we found that PAD
patients with history of angina pectoris had significantly lower cathepsin L concentration.
Indeed, we did not found any significant associations between cathepsins S and L with all-
cause and cardiovascular mortality on univariate analysis, but cathepsin L associated
significantly with cardiovascular death in adjusted model.

Some limitations in our study should be considered. First, CrCl were estimated using a
single serum Cr measurement. Second, the relatively small number of cardiovascular deaths
(n = 44) limits the statistical power of our analysis, especially for patients without renal
dysfunction. Death certificates were not obtained for 5% of deceased patients. Thirdly, to
avoid confounding we adjust for well-known confounders as gender, age and smoking
status, however, residual confounding may have happened. Further, our results are derived
from a single-centre study and need to be validated and replicated in larger multicentre
studies. Finally, although Cox regression analysis showed that cystatin C provides
prognostic information independently of conventional risk markers, NRI could not
demonstrate clinical predictive utility of this marker in PAD population.

In conclusion, higher cystatin C levels independently predicted 5 years all-cause and
cardiovascular mortality in patients with symptomatic PAD. Furthermore, high cystatin C
levels were related with higher all-cause and cardiovascular mortality among PAD patients
with normal renal function. However, c-statistic showed that cystatin C provided statistically
significant but quantitatively small improvement, and NRI was not improved at a statistical
significant level. Therefore clinical usefulness of cystatin C for predicting cardiovascular
mortality in patients with established PAD might be modest. Results of the present study
need to be replicated in larger cohorts enough to allow statistical power in the analysis of
discrimination improvement.
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Fig. 1.
Cox-adjusted survival curves for cardiovascular (A) and non-cardiovascular (B) death
according to quintiles of serum cystatin C in patients with peripheral artery disease.
Adjustment has been made for age, gender, body mass index, smoking status, diabetes
mellitus, ankle-brachial index, total cholesterol, prior myocardial infarct, pulse pressure,
symptoms of leg ischemia, serum creatinine, creatinine clearance, and high-sensitivity C-
reactive protein.
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Fig. 2.
Receiver operator characteristics curve of serum cystatin C, creatinine, 1/creatinine
clearance, diabetes mellitus, and previous myocardial infarct for the prediction of
cardiovascular mortality at 5 years in patients with peripheral arterial disease.
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Fig. 3.
Receiver operating characteristic (ROC) curves for cardiovascular death. Curves are based
on models of prediction of risk using conventional risk variables (age on admission, ankle-
brachial index, previous myocardial infaction, history of arterial hypertension, diabetes
mellitus and smoking status) with and without the level cystatin C.

Urbonaviciene et al. Page 12

Atherosclerosis. Author manuscript; available in PMC 2011 June 8.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Urbonaviciene et al. Page 13

Table 1

Baseline characteristics of patients according to high and low serum levels of cystatin C.

Characteristic Low levels of
cystatin C
(≤1 mg/l)
(n = 305)

High levels of
cystatin C
(>1 mg/l)
(n = 73)

p

Age (years) 64 ± 9.4 73 ± 6.6 <0.0001

Male sex (%) 60 62 0.691

Serum creatinine 78 ± 16 108 ± 22 <0.0001

CrCL 83 ± 24 58 ± 22 <0.0001

CrCl < 60 ml/min (%) 15 57 <0.0001

Body mass index (kg/m2) 24.8 ± 3.8 25.4 ± 3.9 0.437

Current smoker (%) 50 62 0.083

Diabetes mellitus (%) 12 36 0.005

History of hypertension (%) 46 65 0.004

History of angina pectoris
 (%)

17 39 <0.0001

Previous myocardial
 infarction (%)

12 24 0.014

Prior cerebrovascular
 disease (%)

7 14 0.103

Symptoms of leg ischemia:

Claudication (%) 44 46 0.694

Critical limb ischemia (%) 56 54

Chronic obstructive
 pulmonary disease (%)

10 8 0.826

Systolic blood pressure 145 ± 22 149 ± 19 0.827

Diastolic blood pressure 79 ± 12 74 ± 11 0.331

Pulse pressure (mmHg) 66 ± 17 75 ± 16 0.374

Ankle-brachial index 0.63 ± 0.18 0.61 ± 0.2 0.256

High sensitive C reactive
 protein
 (log-transformed)

2.04 ± 1.6 2.56 ± 1.5 0.015

Total cholesterol (mmol/l) 5.44 ± 1.3 4.94 ± 1.22 0.005

All-cause death (%) 16 49 <0.0001

Cardiovascular death (%) 7 32 <0.0001

Non-cardiovascular death
 (%)

9 18 0.032
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