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Abstract. Background: There is a strong association between chronic kidney disease (CKD) and the risc of acute myocardial infarction (AMI).
In patients with acute myocardial infarction, CKD has proven to be an important prognostic factor for a unfavorable outcome, on short, me-
dium and long time. Aim: Evaluating the impact of chronic kidney disease, estimated trough seric levels of cystatin C, on the mortality rate at
one year after acute myocardial infarction. Material and methods: This is an observational and prospective study, held between March 2013
and March 2014. The study included 127 patients diagnosed with ST elevation myocardial infarction (STEMI) and non ST elevation myocar-
dial infarction (NSTEMI), hospitalized in the Intensive Coronary Unit of the Cardiology Department, Clinical Emergency County Hospital in
Brasov. Clinical and laboratory data have been collected. The laboratory analysis included microalbuminuria, serum levels of creatinine and
cystatin C as parameters of CKD. Results: We found statistically significant higher values of cystatin C (p=0,001) in the group of patients that
died, compared to the patients that survived, at one year from AMI. The multivariate analysis shows cystatin C as independent predictor of
mortality at one year after acute miocardial infarction (HR=2,95; p=0,04). Medium values of 24 hours microalbuminuria were higher in group
1, compared to group 2 (p<0,001). The medium value of estimated glomerular filtration rate (¢GFR) was significantly smaller in group 1 com-
pared to group 2 (p<0,001). Conclusions: High serum levels of cystain C are strong and independent predictor of one year mortality rate after
acute myocardial infarction.
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of coronary lesions, pharmacologic treatment, interventional
or surgical revascularisation procedures, cardiac disfunction,
obesity and comorbidities (CKD, diabetes mellitus) (Smolina
et al 2012).

The aim was to evaluate the impact of chronic kidney disease,
estimated by seric levels of cystatin C, on one year mortality

Introduction

The correlations between chronic kidney disease (CKD) and ath-
erosclerotic disease include both early onset and severe evolution
of the atherosclerotic lessions, as well as a higher risk for acute
cardiovascular events (Levey et al 1998). The high prevalence
and severity of atherosclerotic lessions in patients with CKD,

is explained by the often cumulative presence of hypertension,
diabetes mellitus, dyslipidemia, hyperhomocysteinemia, inac-
tive lifestyle, systemic inflammation and endothelial dysfunc-
tion (Rosengren et al 1990).

CKD is associated with high cardiovascular mortality and mor-
bidity risk that increases in parallel with estimated glomerular
filtration rate (¢GRF) decreasing (Levey et al 1998).

The risk of death by myocardial infarction is higher in patients
with CKD, especialy in the last stage of CKD, when acute myo-
cardial infarction is 40% more frequent, when compared to pa-
tients with normal renal function (Levey et al 1998).

The long and medium term prognosis in patients with acute
myocardial infarction, is influenced by multiple factors that in-
clude: age >75 years, previous myocardial infarction, severity
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after acute myocardial infarction (AMI).

Material and methods

The study is prospective and observational and includes pa-
tients with acute myocardial infarction hospitalized in Intensive
Coronary Unit of the Cardiology Department, in the Clinical
Emergency County Hospital, Brasov, Romania, from March
2013 until March 2014.

The diagnosis of ST elevation myocardial infarction (STEMI)
and non ST elevation myocardial infarction (NSTEMI) was es-
tablished according to the recommendations of the European
Society of Cardiology from universal definition of acute myo-
cardial infarction, published in 2012 (Kristian et al 2012), the
European Society of Cardiology (ESC) 2013 ESC guidelines
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for the management of acute myocardial infarction in patients
presenting with ST-segment elevation (Steg et al 2013) and
2012 ESC guidelines for the management of acute coronary
syndromes in patients presenting without persistent ST-segment
elevation (Christian et al 2012).

The study protocol was aproved by the Ethics Committee of
the Transilvania University from Brasov and the patients have
been included only after they have signed the informed consent.
The study included 127 patients: 34 patients with STEMI (26,8%)
and 93 patients with NSTEMI (73,2%). The STEMI diagnosis
was established based on persistent ST-segment elevation meas-
ured at J point in two contiguous leads on the 12-lead electro-
cardiogram (EKG) and on the serum levels of creatine kinase
(CK/CK-MB) as necrosis biomarkers. The NSTEMI diagno-
sis was initially sugested by the ST segment depression on the
resting EKG, associated with segmental hypokinesia of the left
ventricle on the two dimensional transthoracic ecocardiogram
(2D-TTE) and increased serum levels of cardiac troponin T
and/or CK, CK-MB.

Patients with hemodynamic instability, acute infections, unsta-
ble angina, cancer, chronic obstructive pulmonary disease stage
IV Gold and hepatic cirrhosis excluded from the study.
Clinical data: age, sex, hypertension, diabetes mellitus, previous
myocardial infarction, smoking, dyslipidemia, body mass index
(BMI), abdominal circumference (AC) and left ventricular fail-
ure Killip class II-III were registrated at admission. (Table 1)
Left ventricular ejection fraction (LVEF) and segmental or
global hypokinesia of the left ventricle were estimated on two
dimensional transthoracic echocardiography (2D-TTE), using
the ALOKA Prosound SSD-4000SV ecocardiograph.
Biological data included: hemoleucogram, serum levels of
cistatin C, creatinine, urea, uric acid, glycemia, total choles-
terol, low density lipoprotein cholesterol (LDL), high density
cholesterol (HDL), triglyceride, creatin kinase (CK), CK-MB,
troponin T, C reactive protein (CRP) and glycated hemoglobin
(HbA1c). Troponin T was considered as necrosis biomarker
from cuttof value >30 ng/ml. Serum levels of cystatin C were
determined using the Tina quant test kit for Cystatin C, on the
Roche/Hitachi Cobas C analyzer, with immunoturbidimetric as-
say. Urinary albumin was detected using the Tina quant Albumin
U2 test kit, on the Roche/Hitachi Cobas C system, trough im-
munoturbidimetric assay.

The laboratory analysis have been performed on the Roche
COBAS 6000 analyzer system in the Central Laboratory of the
Clinical County Emergency Hospital in Brasov.

The chronic kidney disease was diagnosed according to the
recommendations of the National Kidney Foundation at a cut-
tof value for eGFR of <60 ml/min/1.73 m?2, calculated with the
Modification in Diet in Renal Disease equation (MDRD) (Levey
et al 2005). The patients were followed for one year mortality
rate after acute miocardial infarction. The informations were
obtained by phone calls at 3, 6 and 12 months.

Statistical analysis was performed with the Statistical Package
for Social Sciences (SPSS 21) software. Continuous variables
are expressed as the mean standard deviation or as median
values and range. The relationship between a continuous vari-
able and a nominal variable was assessed using the T test for
independent variables. The differences between the frequency
of a nominal data between two groups was assessed using the
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chi-square test. The independent prognostic value of a variable
was calculated using the Cox regression. A p value <0.05 was
considered as statistically significant.

Results

At one year after acute myocardial infarction 25 patients died
(19.7%) (group 1), and 102 patients survived (80.3%) (group
2). The group 1 included 18 patients with STEMI (19.4%) and
7 patients with NSTEMI (20.6%), without significant statistical
differences of the mortality rate in patients with STEMI versus
those with NSTEMI. The analysis of demographic data showed
that the mean age of patients who died was significantly higher
than the mean age of survivors (75.6+9.2 years vs. 63.1+11.1
years) (p<0.001). There were no statistically significant difer-
ences of mortality rates between men and women with acute
myocardial infarction (p=0.6) (Table 1).

The incidence of diabetes mellitus did not reach statistically sig-
nificant difference in the group 1, when compared to group 2
(p=0.2). The body mass index and abdominal circumference of
patients in the group 1 were significantly smaller, compared to
patients in the group 2 [(26.8+5.6 versus 29.6+4.6 cm) (p=0.01)]
respectively (87.7x11.5 cm versus 94£10.6 cm) (p=0.01)].
Patients with previous MI had a statistically significant higher
mortality rate at one year, compared to patients without previ-
ous MI [11 (44%) versus 14 (13.7%) (p=0.002) ].

The treatment in the acute phase of AMI, included double an-
tiplatelet therapy with clopidogrel and aspirin for 91 patients
(97.8%), only clopidogrel in aspirin intolerant patients for 2 pa-
tients (2.1%), high dose atorvastatin (80 mg/day) for 80 patients
(89.8%), other statins in moderate dose for 9 patients (10.2%),
beta blockers for 91 patients (97.8%), angiotensin converting
enzyme inhibitors (ACE inhibitor) for 71 patients (76,3%) and
spironolactone (25 mg/day) for 21 patients (22.6%) with sistolic
disfunction of the left ventricle. Percutaneous revascularization
was performed in 51 patients with STEMI (54.8%).
Treatment for NSTEMI included clexane (1mg/12hours) for 30
patients (88.2%), double antiplatelet therapy with clopidogrel
and aspirin for 34 patients (100%), high dose atorvastatin (80
mg/day) for 28 patients (82.4%), other statins in moderate dose
for 6 patients (17.6%), beta blockers for 34 patients (100%), an-
giotensin converting enzyme inhibitors (ACE inhibitor) for 29
patients (85.3%) and spironolactone (25 mg/day) for 3 patients
(8.8%) from a total of 11 patients (32.1%) with sistolic disfunc-
tion of the left ventricle, defined by LVEF < 40% (Table 2).
There were no statistically significant diferences in pharmaco-
logical treatment of patients in the acute phase of STEMI and
NSTEMI regarding double antiagregation, beta blockers, ACE
inhibitors, spironolactone, high and medium dose statins (Table 2).
2D-TTE evaluation of the sistolic function, estimated trough
LVEF%, has outlined statistically significant smaller values of
LVEF in patients from group 1, compared to those from group 2
[35.2£11.1% versus 46.5£7.1%] (p<0.001). Left ventricular global
hypokinesia, was significantly more frequent in group 1 com-
pared to group 2 patients [(12 (48%) vs 13 (12.7%) (p=0.002) ].
Hemoglobin levels, white blood cells, thrombocytes, fasting
plasma glucose, glycated hemoglobin, total cholesterol, triglyc-
erides, LDL-cholesterol, HDL-cholesterol,uric acid and C-re-
active protein showed no statistically significant differences
between the two groups (Table 3).
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Tabel 1. Clinical and demographic data of patients with acute myocardial infarction
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Parameter Group 1 Group 2 p value
Age 75.6+9.2 63.1+11.1 p<0.001
Diabetes mellitus 17 (23.9%) 8 (14.3%) 0.2
Previous MI 11 (44%) 14 (13.7%) 0.002
BMI 26.84+5.6 29.6+4.6 cm 0.01
AC (cm) 87.7£11.5 94+10.6 0.01
HBP 20 (20.6%) 5(16.7%) 0.8
Smoking 12 (16.2%) 62 (83.8%) 0.3
Tabel 2. Pharmacological treatment in the acute phase of the myocardial infarction
Medication STEMI NSTEMI p value
Double antiplatelet therapy 91 (97.8%) 34 (100%) 1
Beta blockers 91 (97.8%) 34 (100%) 1
ACE inhibitors 71 (76.3%) 29 (85.3%) 0.3
Spironolactone 21 (22.6%) 3 (8.8%) 0.2
High dose statins (atorvastatin 80mg/day) 80 (89.8%) 28 (82.4%) 0.5
Medium dose statins 9 (10.2%) 6 (17.6%) 0.5
Tabel 3. Laboratory parameters in patients with acute myocardial infarction
Analyzed parameter Group 1 Group 2 p value
Hemoglobin (g/dl) 12.1£1.5 13£1.7 0.6
WBC 10000+3200 9800+3300 0.8
Thrombocytes 233000+69000 238000+73000 0.7
Fasting plasma glucose (mg/dl) 160+85.7 136+46.2 0.1
HBA1C (%) 17.2+£9 7.242.7) 0.1
LDL-cholesterol (mg/dl) 92.6+£33.4 102.9£31.2 0.1
HDL-cholesterol (mg/dl) 42.6+9.7 46.9+12.3 0.1
Triglycerides (mg/dl) 156482 171+101 0.4
Uric acid (mg/dl) 7+2.8 6.2+2.1 0.1
CRP (mg/L) 28.7£39 22.4+31 0.4
Serum urea (mg/dl) 84.4+46.4 47.7+£23.5 0.001
Urinary albumin (mg/24h) 29+18.2 8.7+11.8 <0.001
Microalbuminuria 11 (44%) 14 (13.7%) 0.002
Serum creatinine (mg/dl) 1.6+0.7 1+£0.3 0.002
e¢GFR (ml/min/1.73m?) 47.1+£20.9 72.94+22.8 <0.001
1 1 (4%) 25 (24.5%) <0.001
2 5 (20%) 45 (44.1%) <0.001
CKD stage 3 13 (52%) 29 (28.4%) <0.001
4 6 (24%) 2 (2%) <0.001
5 - 1 (1%) <0.001
Serum Cistatina C (mg/dl) 2.6x£1.4 1.2+0.6 <0.001
HVM Bioflux
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Table 4. Predictors of mortality at one year from the acute myocardial infarction

. IC 95%
Variable B Wald P HR

Min Max
Age 0.06 5.92 0.01 1.07 1.01 1.13
Previous myocardial infarction 0.36 0.53 0.4 1.44 0.54 3.83
Global hypokinesia 1.04 3.89 0.04 2.83 1 7.98
Creatinine -0.61 1.79 0.1 0.54 0.22 1.32
Cystatin C 1.08 19.31 <0.001 2.95 1.82 4.78

Patients in group 1 versus those in group 2, have statistically
significant higher values of serum creatinine (p=0.002), urea
(p=0.001) and cystatin C (p=0.001). Medium values of 24 hours
albuminuria were higher in patients from group 1, compared to
those from group 2 [(29+18.2) versus (8.7£11.8)] (p<0.001). The
incidence of microalbuminuria, defined by albuminuria of 30
to 300 mg/24 hours, was 19.6%. Microalbuminuria was found
more frequent in group 1, compared to group 2 [11(44%) ver-
sus 14 (13.7%)], (p=0.002).

The medium value of eGFR was significantly smaller in patients
from group 1 compared to those from group 2 [47.1+20.9 versus
72.9£22.8 (p<0.001)]. The incidence of CKD stages 2, 3 and
4 were statistically significant higher in patients from group 1,
when compared to patients from group 2. (Table 3)

The multivariate analysis shows that the independent predictors
of mortality one year after the acute myocardial infarction were
age (>75 years) (HR 1.07; p=0.01), global hypokinesia on the
2D-TTE (HR=2.83; p=0.04) and serum cystatin C (HR=2.95;
p=0.04) (Table 4). Serum level of cystatin C appear to be in-
dependent predictor of mortality (HR=2.95; p=0.04) and high
values cystatin C increases the risk of mortality 2.9 times in
patients with AMI.

Discussions

In our study the elderly people had an increased risk of mor-
tality at one year after acute myocadrial infarction and age
over 75 years was a strong independent predictor of mortality
(HR=1.07; p=0.01). The high mortality risk of patients with
acute coronary syndromes associated with old age, was already
revealed in clinical studies and is used both in the GRACE (Fox
et al 2006) and C-ACS (Eagle et al 2004) score to estimate the
cardiovascular risc in patients with acute coronary syndromes.
The literature data showed that the presence of CKD in elderly
patients estimated by serum levels of cistatin C, amplifies the
risk of cardiovascular death (Shlipak et al 2013). Cystatin C,
a serum parameter of renal disfunction, is in elderly persons a
stronger predictor of the mortality risk and cardiovascular events
than is creatinine (Shlipak et al 2002).

Similarly with previous data, in our study the 1 year mortality
rate after acute myocardial infarction was significantly associ-
ated with higher values of serum creatinine, serum cystatin C
and albuminuria. All these parameters has been strong prognostic
factors for 1 year mortality rate after acute myocardial infarction.
Low eGFR (< 60 ml/min/1.73m?) was correlated with statisti-
cally significant higher risk of one year mortality after acute
myocardial infarction (p< 0.001). In the multivariate analysis,
only the serum levels of cystatin C were independently predictive
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for the mortality risk at one year after acute myocardial infarc-
tion (HR=2.95; p=0.04).

A meta-analysis on 130.099 elderly patients with acute myo-
cadrial infarction, revealed that minor or moderate renal disfunc-
tion (eGFR 30-90 ml/min/m?), is an important and independent
risk factor for mortality (Shlipak et al 2013). In this study, one
year mortality was significantly higher (66%) in patients with
acute myocadrial infarction and moderate CKD, compared to
those without CKD (24%) (Shlipak et al 2002).

The importance of CKD in the prognois of pateints with myo-
cardial infarction was presented in clinical studies showing on
one hand that the CKD is frequently present in patients with
myocardial infarction (Jassim et al 2012) and on the other hand
that CKD is associated with higher mortality rates and major
cardiovascular events, at one month and one year after acute
myocardial infarction (Shroff & Herzog 2013).

The highest rate of death after acute myocadrial infarction,
reached a peak at values of eGFR between 15 and 45 ml/
min/1.73m? (Yahalom et al 2009) and these patients had a 3 to
5-fold higher risk of death, compared to patients without CKD.
eGFR below 20 ml/min/1.73m? was associated with 7-fold in-
creased risk at one year mortality after acute myocardial in-
farction, when compared to patients with eGRF >60 ml/min/m?
(Yahalom et al 2009). Microalbuminuria was also associated
with the 1 year mortailty risk after acute miocadrial infarction
(Yahalom et al 2009).

Cystatin C, a protease inhibitor, sintetized in every nucleated
cell, was proposed as a replacement for serum creatinine, in
evaluating renal function, especially in detecting small reduc-
tions of eGFR (Nevio et al 2009).

Recent studies show cystatin C as a more sensitive marker
than serum creatinine or eGFR, regarding detection of early re-
nal dysfunction and prognosis for acute cardiovascular events
(Peralta et al 2011).

In our study, serum cystatin C levels were significantly higher
in group 1 compared to group 2 (p=0.001). High serum cystatin
C levels associated higher mortality rates at one year after acute
myocardial infarction (HR=2.95; p=0.04). Only high level cys-
tatin C was found as independent prognostic factor of mortality,
at one year from acute myocardial infarction (Zahran et al 2007).
High serum cystatin C levels have been independently associated
with increased risk of major cardiovascular events (Muntner et
al 2002). The highest risk for major cardiovascular events was
in the group of patients who had cystatin C levels >1.29 mg/L,
and in these patients the risk was double (Shlipak et al 2013).
Another recent study shows that cystatin C levels over the nor-
mal threshold associate a higher risk of death and reinfarction,
in patients with acute myocardial infarction (Peralta et al 2011).
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Conclusions

Chronic kidney disease evaluated with serum creatinine, cGFR
and cystatin, is a strong prognostic factor for mortality at one
year after acute myocardial infarction. Serum cystatin C levels
is an independent risk factor for one year mortality after acute
myocardial infarction.
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