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Abstract: The short term prognosis of patients with unstable angina is
determined by the severity of ischemia and of the coronary disease, and
on the long term by the intervention of the cardiovascular risk factors.
Recent published data, shows controversial results between the influence
of obesity and glicate hemoglobin on the prognosis of patients with acute
coronary syndromes. This observational and prospective study evaluates
the influence of cardiovascular risk factors in 140 patients hospitalized
for unstable angina on the mortality risk during one year of surveillance.
The risk of death in patients with unstable angina at one year follow-up,
was significantly influenced by age over 75 years, previous documented
coronary heart disease, diabetes mellitus, high plasma values of glicate
hemoglobin (Hb1Ac) and low values of estimated glomerular filtration
rate (eGRF). The high body mass index and the waist circumference did
not correlate with the risk of death at the one year follow-up of patients

with unstable angina.
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1. Introduction

The long and short term prognosis of
unstable angina as a form of acute
coronary syndromes (ACS) without ST
segment elevation can be evaluated using
the GRACE and C-ACS risk score models
[10], [12]. In both score models, the acute
cardiac dysfunction and hemodynamic
instability, influenced by the severity of
ischemia and burden of coronary artery

disease, provide consistent points to asses
the risk of death.

Frequently the clinical features of
patients with unstable angina, do not
include signs of hemodynamic instability
and in these patients, the long term
prognosis is determined by the intervention
of cardiovascular risk factors.

The known cardiovascular risk factors
such as arterial hypertension, diabetes,
dislipidemia, smoking, family history of
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early onset coronary heart disease, obesity,
hyperhomocysteinemia and some other
unconventional risk factors like
inflammation, malnutrition, anemia, high
levels of urinary albumin and the decrease
of arterial elasticity, influence the
evolution of patients with unstable angina
[15], [21], [23].

There are conflicting literature data
regarding the influence of obesity on the
evolution of clinically stable patients with
unstable angina.

In 2011 the data collected from a
“systematic review of the literature” found
that in patients with ACS, the central
obesity, estimated by waist circumference,
but not normal or high body mass index
(BMI), were directly associated with
higher mortality [25]. The “obesity
paradox”, which means low mortality risk
associated with high, rather than normal or
low BMI, was described in patients with
ACS. This phenomenon was initially
attributed to residual confounding factors
[3], [25].

Numerous studies related to the
correlation between diabetes mellitus and
coronary artery disease revealed that
diabetic patients compared to non-diabetic,
have a higher risk of cardiovascular death
due to a higher extent and severity of
atherosclerotic coronary lesions [4]. It was
also demonstrated that in patients with
ACS the presence of diabetes mellitus is
associated with an increased risk of death
[19]. In patients with unstable angina and
diabetes mellitus, there is an increased risk
of myocardial infarction and
cardiovascular death [11].

2. Objective

The aim of the study was to evaluate the
impact of obesity and uncontrolled
diabetes mellitus on the one year mortality
rate in patients with unstable angina.

3. Materials and Methods

The study group included 140 patients,
admitted with unstable angina in the
Coronary Unit of Clinical County
Emergency Hospital of Brasov, from June
2013 to June 2014.

The diagnosis of unstable angina was
established using the criteria of the
European Society  of  Cardiology
Guidelines on the management of Acute
Coronary Syndromes without persistent ST
segment elevation [5]. Non ST elevation
myocardial infarction was excluded
through normal values of troponine T
(TnT) measured using the Roche COBAS
6000 analyzer system in the Central
Laboratory of Clinical County Emergency
Hospital of Brasov.

The obesity was diagnosed according to
the World Health Organization chriteria
taking into account the body mass index
values (BMI) values [28].

The uncontrolled diabetes mellitus was
considered from values of the HbA1C >7%.

The study was prospective and
observational. All the patients signed the
informed consent form, approved by the
Transilvania University of Medicine Ethics
Committee. The follow-up data were
collected by phone calls at 3, 6 and 12
months after the hospital discharge.

The demographic data, medical history and
clinical data included: age, gender, height,
weight, waist circumference (WC), history of

diabetes, hypertension, smoking and
previous documented ischemic heart disease.
Waist  circumference (WC)  was

measured using a flexible anthropometric
tape with precision of 0.1 cm at the
midpoint between the iliac crest and the
lower costal arch [1]. We used the cutoffs
values of WC according to the NCEP-ATP
I (men > 102 cm and women > 88 cm)
[23], [27]. The body mass index (BMI)
was calculated as the weight (kilograms)
divided by the square of height (meters).
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The hematological and biochemical
parameters including hemogram and
plasma levels of fasting glucose, urea,
creatinine, uric acid, C-reactive protein,
total cholesterol and triglycerides were
carried out at admission. The biochemical
analyses were performed on the Roche
COBAS 6000 analyzer system in the
Central Laboratory of Clinical County
Emergency Hospital of Brasov.

Patients were evaluated by resting ECG
and 2D-TTE at baseline and at the
discharge from the hospital.

Resting ECG was performed on Nihon
Kohden Cardiofax GEM
electrocardiograph, and the 2D-TTE on
ALOKA Prosound SSD-4000SV machine.

Statistical analysis

Statistical analysis was performed using
the Statistical Package for Social Sciences
(SPSS Rel. 7.0) software. Continuous
variables are expressed as the mean
standard deviation or as median values and
range.

The relationship between a continuous
variable 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 chi-square
test. The independent prognostic value of a
variable was calculates using the Cox
regression. A p value <0.05 was
considered as statistically significant.

4. Results

After one year follow-up, of 140
patients with unstable angina, 125 patients
(89.3%) were survivors (Group 1) and 15
patients (10.7%) died (Group 2). The one
year mortality rate was 10.71%eo.

The analysis of demographic data
showed that the mean age of patients who
died was significantly higher then the

mean age of survivors (75.3£5.9 vs.
64.4£10.4) (p<0.001). In group 1 we had
62 (49.6%) females and 63 (50.4%) males.
Death occurred more frequent in male [12
(80%)] than in female patients [(3 (20%)],
(p=0.05). Age over 75 years was
independently associated with a higher
probability of death (HR 1.2; p=0.001).

The analysis of clinical data revealed that
patients with prior documented coronary
heart disease had a significantly higher risk
of death compared to those without
previous documented coronary heart
disease [11 (73.3%) versus 4 (26.7%)
(p=0.03)].

In correlation with previous documented
coronary artery disease, the 2D-TTE
results showed in the group of the patients
who died, statistically significant lower
values of LVEF [38.6£8.5% versus
50.2+¢7%  (p<0.001)], and increased
incidence of global hypokinesia [5 (33.3
%) versus 6 (4.8%) (p= 0.002)], and septal
akinesia [6 (40%) versus 3 (2.4%)
(p=0.001)].

Patients with diabetes mellitus in group 2
had a higher risk of death compared to
non-diabetic patients in the same group
[11(73.3%) versus 4(26.7%) (p=0.03)] and
the HbAlc plasma levels were
significantly higher in the deceased than in
the survivors group [8.3£2.4% versus
6.842.6) (p=0.04)]. Fasting plasma glucose
levels showed no statistically significant
differences in patients with diabetes who
died compared to those who survived
[152£56.1 mg/dL versus 150.5+£65.6
mg/dL (p=0.9)].

Waist circumference >88 cm was found
in 2 females (66.7%) from group 2 and in
29 females (46.8%) from group 1, but the
difference did not reach statistical
significance (p=0.6). Waist circumference
>102 cm was found in 2 males (16.7%)
from group 2 and in 9 males (14.3%) from
group 1, and here also, it did not reach
statistical significance (p=1).
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The body mass index (BMI) was higher
in the group of male patients who died
(29.1£4.5), when compared to the BMI
values in the males survivor group
(28.4+4.7 cm), without statistically
significant differences between the two
groups (p=0.06).

The body mass index (BMI) was higher
in the group of female patients who died
(324£10.9), when compared to the BMI
values in the females survivor group
(28.5£5.1 cm), without statistically
significant differences between the two
groups (p=0.6).

The arterial blood pressure levels at
admission in the hospital, the fasting
plasma glucose levels, total cholesterol,
triglycerides, =~ LDL-cholesterol, ~HDL-
cholesterol, C—reactive protein showed no
statistically significant differences between
the two groups.

It is important to underline that our data
showed significantly higher values of
plasma creatinine in the group of patients
who died compared to the surviving
patients [1.3 (1; 1.4) vs. 0.9 (0.8; 1.1)
(p<0.001)]. The eGRF values calculated
using the Modification in Diet in Renal
Disease =~ (MDRD) formula, were
significantly lower in the group of patients
who died compare to the values in the
survivors group, in which the eGRF values
were in the normal range [(52.6%19.1
ml/min vs. 75.8421.9 ml/min) (p<0.001) ].
These results are consistent with literature
data, showing that renal dysfunction is an
important prognostic factor for the
evolution with major cardiovascular events
[20] in patients with coronary artery
disease including those with ACS [14].

5. Discussions
In our study population with unstable

angina, the elderly people had an increase
risk of mortality at one year after the

hospital discharge and age over 75 years
was an independent predictor of mortality.
The mortality risk associated with old age
is already revealed both in the GRACE and
C-ACS score where age over 75 years is an
important parameter [9]. Our study
highlights the independent association
between age over 75 years and increased
risk of death at the one year in patients
with unstable angina.

In patients with ACS the presence of
diabetes mellitus is associated with a very
well known increased risk of morbidity
and mortality [18]. Diabetic patients
without previous cardiovascular disease
have the same long-term morbidity and
mortality as non-diabetic patients with
established cardiovascular disease after
hospitalization for unstable coronary artery
disease [18]. Our data revealed a
significantly high risk of mortality in
patients with unstable angina, correlated
with bad control of diabetes. The levels of
HbAlc were significantly higher in
diabetic patients who died compared to
those who survived, the latter subgroup
having normal values of HbAlc. In our
study the HbAlc wvalues offset the
influence of the fasting glucose values on
one year evolution of patients with
unstable angina. Recent literature data
shows conflicting data regarding the
relationship between the evolution with
cardiovascular events and the values of
HbAIC in patients with ACS. Some
studies reported the lack of association
between HbA1C plasma values and the
short-term cardiovascular outcome in
diabetic patients admitted with ACS [4].
Other studies reported a high risk of in-
hospital mortality and complications in
patients with ACS including patients
undergoing coronary revascularization
[13], [16], [24]. The meta-analysis on the
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relationship between HbA1C plasma levels
and the evolution with cardiovascular
events in patients with coronary heart
disease, found that elevated HbAlc levels
represents an independent risk factor for
mortality in coronary heart disease patients
without diabetes, but not in those with
established diabetes [26].

A special relationship was described
between obesity and cardiovascular risk of
patients with established coronary artery
disease. Recent studies emphasize the
direct relationship between abdominal
obesity and major cardiovascular events
including death and myocardial infarction
in patients with established coronary artery
disease [3], [8], suggesting that abdominal
obesity acts as a short-and long-term
prognostic  factor in patients with
established coronary artery disease [6], [7].
There are conflicting data regarding the
relationship between mortality risk and
obesity in patients with acute coronary
syndromes. The incidence of mortality
after an acute coronary syndrome is
significantly associated with age, gender,
STEMI, heart failure (HF), and
dyslipidemia but not with obesity [22].

Our study performed on patients with
unstable angina showed no relationship
between mortality risk and BMI or waist
circumference in one year evolution after
discharge from the hospital.

The literature data describes a paradox in
the correlation between body mass index
and hospital mortality in patients with ACS
in whom the mortality rate decreases as
the body mass index increases [19]. The
same type of correlation between obesity
and cardiovascular mortality was reported
after coronary revascularization in elderly
patients with acute myocardial infarction
[18]. Recent studies showed that BMI was
inversely associated with one year

mortality rate in patients with acute
myocardial infarction [2] and describe an
inverse correlation between increased BMI
and coronary calcification as “the calcium
paradox” rather than “the obesity paradox”
[17].

The data from the Swedish Coronary
Angiography and Angioplasty Registry, on
64.436 patients with acute coronary
syndromes, support the concept of the
“obesity paradox”. These Swedish registry
data describe the relation between BMI
and mortality to be U-shaped, with low
risk among overweight or obese patients,
and underweight and normal-weight
patients having the highest risk [8], [22].

Critical evaluation of the studies
describing the “obesity paradox” in
patients with ACS suggests that the

selection or survival bias and treatment
bias are important factors to be recognized,
and underline the need for further studies
in this area [8], [22].

6. Conclusions

Age over 75 years represents an important
risk factor for mortality at one year follow-up
in patients with unstable angina.

Patients with prior documented coronary
heart disease had a significantly higher risk
of death compared to those without prior
coronary heart disease.

Global hypokinesia, low LVEF and septal
akinesia are associated with significantly
high mortality risk in patients with unstable
angina, at one year follow-up.

Diabetes mellitus and high HbAlc
plasma levels, correlate with significantly
higher risk of death in patients with
unstable angina.

Serum  creatinine and  estimated
glomerular filtration rate are important
prognostic factors in the evolution with
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cardiovascular death in patients with
coronary heart disease. Chronic kidney
disease represents a powerful and
important risk factor in patients with
unstable angina.

We found no relationship between
mortality risk and high BMI or waist
circumference above normal values, in
patients with unstable angina, and this is
consistent with “the obesity paradox”
described in the literature.

References
1. Branddo, A.P., Brandiao, A.A,
Nogueira, A.R., et al.: | Diretriz

brasileira de diagnostico e tratamento
da sindrome metabdlica (The Brasilien
directives for diagnosis and treatment
of metabolic syndrome). In: JEP/
Sociedade Brasileira de Cardiologia:
Arq. Bras. Cardiol. 2005; 84 (supl 1):
23-28.

2. Bucholtz, E.M., Rathore, S., Reid, K.J.,
et al.: Body mass index and mortality

in acute myocardial infarction
patients. In: Engl J Med, 2002;
339:110-134

3. Buettner, H.J., Mueller, C., et al.: The
impact of obesity on mortality in
UA/non-ST segment elevation
myocardial infarction. In: Eur Heart J.
2007; 28(14):1694-701.

4. Chi Yuen, C., Ruijie, L., Joseph, Yat
Sun, C., Qing, Z., et al.: The Value of
Admission HbAlc level in diabetic
patients ~ with  acute  coronary
syndrome. In: Clinical Cardiology
2011; 34 (8) 34: 507 — 512.

5. Christian, W., et al.: Guidelines for the

management of acute coronary
syndromes in patients presenting
without persistent ST-segment

elevation. In: European Heart Journal.

2011; 32, 2999-3054.

6. Corrao, A.M., Lisi, G., Di Pasqua, G.,
et al.: "Serum cystatin C as a reliable
marker of changes in glomerular
filtration rate in children with urinary
tract malformations". In: J. Urol. 2006;
175 (1): 303-309.

7. Dagenais, G.R., Yi, Q., Mann, J.F., et
al.: Prognostic impact of body weight
and abdominal obesity in women and
men with cardiovascular disease. In:
Am Heart J. 2005; 49(1):54-60.

8. Domanski, M.J., Jablonski, K.A., et al.:
Obesity and cardiovascular events in
patients with established coronary
disease. In: Eur Heart J. 2006;
27(12):1416-22.

9. Eagle, K.A.,, Lim, M.J.,, Dabbous,
O.H., et al.: A validated prediction
model for all forms of acute coronary
syndrome: estimating the risk of 6-

month postdischarge death in an
international registry. In: JAMA.
2004; 291:2727-33.

10. Fox, K.A.A., Dabbous, O.H.,

Goldberg, R.J., et al.: Prediction of
risk of death and myocardial in
farction in the six months after
presentation with acute coronary
syndrome: prospective, multinational,
observational study. In: (GRACE).
BMJ 2006; 333:109.

11. Haffner, SM., Lehto, S., Ronnemaa, T.,
et al.: Mortality from coronary heart
disease in subjects with type2 diabetes
and in nondiabetic subjects with and
without prior myocardial infarction.
In: Engl J Med, 1998; 339:229-234.

12. Huynh, T., Kouz, S., Yan, AT., et al.:
Canada Acute Coronary Syndrome
Risk Score: a new risk score for early
prognostication in acute coronary
syndromes. In: Am Heart J., Jul 2013;
166(1): 58-63.



M.

GREAVU et al.: Obesity and Diabetes Mellitus as Risk Factors of one Year Mortality ...

67

13

14.

15.

16.

17.

18.

19.

. Imran, S.A., Ransom, T.P., Buth, K.J.,
et al.. Impact of admission serum
glucose level on in-hospital outcomes
following coronary artery bypass
grafting surgery. In: Can. J. Cardiol.,
2010, 26:151-4.

Jassim, A.S., Donal, R., Kathryn, W.,
et al.: Prognostic Implications of
Abnormalities in Renal Function in
Patients with  Acute  Coronary
Syndromes. In: Circ. Ahajournals, Feb
2013, 974-980.

Kannel, W.B., Wolf, P.A., Castelli,
W.P., et al.: Fibrinogen and risk of
cardiovascular disease: the
Framingham Study. In: JAMA. 1987,
258:1183-1186.

Kosiborod, M., Rathore, S.S., Inzucchi,
S.E., Masoudi, F.A., et al.: Admission
glucose and mortality in elderly
patients hospitalized with acute
myocardial infarction: implications for
patients with and without recognized
diabetes. In: Circulation, 2005, 111:
3078-3086.

Kovacic, J.C., Lee, P., Barber, U., et
al.: The inverse relationship between
body mass index and coronary artery
calcification  in  patients  with
significant coronary artery lesions. In:
Atherosclerosis, 2012; 221:176-182.
Malmberg, K., Yusuf, S., et al.: Impact
of diabetes on long-term prognosis in
patients with unstable angina and non-
Q-wave myocardial infarction: results
of the OASIS (Organization to Assess
Strategies for Ischemic Syndromes)
Registry. In: Circulation. 2000 Aug.
29; 102(9):1014-9.

Mercedes, C., Sandra, C., Jordi, S., et
al.: Body Mass Index and Hospital
Mortality in Patients with Acute
Coronary Syndrome Receiving Care in
a University Hospital. In: Journal of

20.

21.

22.

23.

24.

25.

Obesity, Nov. 2012; 38-41.

Muntner, P., He, J., Hamm, L., et al.:
Renal insufficiency and subsequent
death resulting from cardiovascular
disease in the United States. In: J] Am
Soc. Nephrol. 2002; 13: 745-53.
Rosengren, A., Wilhelmsen, L.,
Eriksson, E., et al.: Lipoprotein (a),
and coronary heart disease: a
prospective case-control study in a
general population sample of middle
aged men. In: Br. Med. J. 1990;
301:1248-1251.

Shehab, A., Al-Dabbagh, B., AlHabib,
K., et al.: The Obesity Paradox in
Patients with  Acute  Coronary
Syndrome: Results From the Gulf
RACE-2 Study. In: Angiology, Aug. 5
2013; 65(7):585-589.

Stampfer, M.J.,, Malinow, M.R,
Willett, W.C., et al.. A prospective
study of plasma homocyst(e)ine and
risk of myocardial infarction in US
physicians. In: JAMA. 1992; 268:
877-881.

Straumann, E., Kurz, D.J., Muntwyler,
J., Stettler, I., Furrer, M., et al.:
Admission  glucose concentrations
independently predict early and late
mortality in patients with acute
myocardial infarction treated by
primary or rescue percutaneous
coronary intervention. In: Am Heart J
2005, 150:1000-6.

Thais, C., Kashish, G., et al.: Central
Obesity and Survival in Subjects with
Coronary Artery Disease. In: J Am.
Coll. Cardiol, 2011; 57:1877-86.

26. Yao, L., Yan-Nin, Y., et al.: Prognostic

significance of hemoglobin Alc level
in patients hospitalized with coronary
artery disease. A systematic review
and meta-analysis. In: Cardiovascular
Diabetology, 2011; 10:98.



68

Bulletin of the Transilvania University of Bragov ¢ Series VI * Vol. 7 (56) No. 2 - 2014

27. ***The Third Report of the National

Cholesterol ~ Education ~ Program
(NECP). Expert Panel on Detection.
Evaluation, and treatment of high
blood cholesterol in adults (Adult
Treatment Panel I11). In: JAMA, 2001;
285(19): 2486-97.

28. ***World Health Organization:
Physical status: The use and
interpretation  of  anthropometry.

Geneva, Switzerland: World Health
Organization 1995. WHO Technical
Report Series.



