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■ Abstract 
BACKGROUND: Several studies have illustrated the role 
played by serum glucose levels in cardiovascular morbidity 
and mortality in general and, more particularly, after an acute 
coronary event. AIM: The aim of this study was to evaluate 
the impact of serum potassium and glucose levels on in-
hospital mortality in patients with ischemic heart disease, 
who exhibited severe ventricular arrhythmia. METHODS: 
We enrolled 162 consecutive patients who were referred to 
our institution for an acute coronary event and presented 
with sustained ventricular tachycardia or ventricular fibrilla-
tion during the first 24 hours of hospitalization. Serum po-
tassium and glucose levels were measured in all patients at 
the onset of tachycardia and after 2, 4, 6, 12, 36, 48 hours. 
RESULTS: During hospitalization, 23 out of 162 patients 
died (61% males). Serum glucose levels at the onset of the 
arrhythmia, as well as after 2, 12, 36 and 48 hours, were 

higher in the deceased (onset: 228.8 ± 108 vs. 158 ± 68 
mg/dl, p = 0.0001, 2 h: 182 ± 109 vs. 149 ± 59 mg/dl, p = 
0.03, 12 h: 155.5 ± 72 vs. 128 ± 48 mg/dl, p = 0.025, 36 h: 
163.8 ± 63 vs.116 ± 42 mg/dl, p = 0.002, and 48 h: 138 ± 
64 vs. 122 ± 42 mg/dl, p = 0.05, respectively), even after 
adjustment for age, sex, diabetes, left ventricular ejection 
fraction, type of acute coronary syndrome and site of infarc-
tion and medication intake. There was no difference in se-
rum potassium levels between the deceased and survivors. 
CONCLUSION: Serum glucose levels at the onset of ar-
rhythmia and 2, 36 and 48 hours later seem to have prog-
nostic significance for in-hospital mortality in patients hospi-
talized for an acute coronary event, who exhibit severe ven-
tricular arrhythmia. 
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Introduction 
 

          iabetes mellitus is one of the fastest growing 
      public health problems in both developed and 
      developing countries. It has been estimated that 

the number of people with diabetes in the world will 
double during the next 25 years [1]. Mortality among 
individuals with type 2 diabetes is substantially elevated 
compared with non-diabetics and cardiovascular dis-

ease (CVD) accounts for > 75% of total diabetic 
deaths [2]. These differences can be partly attributed, 
in patients with ST-segment-elevation myocardial in-
farction (STEMI), to the larger infarct size and lower 
left ventricular ejection fraction found in patients with 
diabetes [3]. In patients with STEMI undergoing 
thrombolysis or primary PCI, diabetes is independently 
associated with decreased myocardial reperfusion, lar-
ger infarct size, development of congestive heart fail-
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ure and decreased survival [4, 5]. Additionally, ven-
tricular tachycardia is a common clinical occurrence 
during hospitalization for an acute coronary event. It is 
strongly related to left ventricular remodeling and has 
an adverse impact on clinical prognosis [6]. The impact 
of serum potassium and glucose levels on in-hospital 
mortality in these patients has not been well docu-
mented in the literature. 

The purpose of this study is to evaluate the role of 
serum potassium and glucose levels on in-hospital 
mortality in patients who exhibited sustained ventricu-
lar tachycardia or ventricular fibrillation during hospi-
talization for an acute coronary event. 

Methods 

Subjects and data collection 

We initially evaluated 194 consecutive patients who 
entered the Cardiology Clinic at our hospital with an 
acute coronary event over a period of 48 months. Only 
patients with a discharge diagnosis of acute coronary 
syndrome (ACS), acute myocardial infarction (MI) or 
unstable angina (UA) were included. The criteria for 
the diagnosis of STEMI, non-ST-segment elevation 
MI (NSTEMI) and (UA), were clinical evaluation, elec-
trocardiographic findings and serum levels of the bio-
chemical marker for myocardial necrosis. MI, in par-
ticular, was defined according to the latest guidelines, 
while UA was defined by the occurrence of one or 
more angina episodes, at rest, within the preceding 48-
hours, corresponding to class III of the Braunwald 
classification [7, 8]. 

We measured serum potassium and glucose levels 
in all patients on admission and 2, 3, 6, 12, 24, 36 and 
48 hours afterwards. All patients were monitored for 
supraventricular or ventricular arrhythmia. In this 
study, we enrolled only those patients who exhibited at 
least one episode of severe ventricular arrhythmia (sus-
tained ventricular tachycardia or ventricular fibrillation) 
during the first 24 hours of hospitalization. 

Information was obtained about patients’ socio-
demographic characteristics (e.g., age, sex, years of 
schooling, body mass index) and smoking habits. We 
also recorded patients’ medical history, including pre-
vious hospitalization for cardiovascular disease (i.e. 
coronary heart disease, stroke or other cardiovascular 
disease), hypertension (medical records showing blood 
pressure greater or equal to 140/90 mmHg or use of 
anti-hypertensive drugs), hypercholesterolemia (medi-
cal records showing total serum cholesterol greater 
than 200 mg/dl or use of lipid lowering agents) and 

diabetes mellitus (use of anti-diabetic medication or 
blood glucose greater than 125 mg/dl) and family 
medical history. We recorded troponin I and the MB 
fraction of creatine kinase levels (CK-MB), creatinine, 
total serum cholesterol and blood pressure levels at the 
time of admission as well as interventional procedures 
and in-hospital outcome. 

Renal insufficiency was initially quantified by the 
estimated creatinine clearance rate at baseline (CrCl). 
Based on baseline serum creatinine (Cr), CrCl was cal-
culated using the Cockcroft-Gault formula: CrCl = 
((140 - age) × weight) / (72 × serum creatinine) for 
men, while for women, the results of the above equa-
tion were multiplied by 0.85 [9]. 

The study was approved by the Medical Research 
Ethics Committee at our institution and was carried 
out in accordance with the Declaration of Helsinki 
(1989) of the World Medical Association. 

Data analysis 
Continuous variables are presented as mean ± 

standard deviation (SD). Categorical variables are pre-
sented as absolute (relative, %) frequencies. Compari-
sons between continuous variables were performed 
using the Mann-Whitney non-parametric criteria, while 
associations between categorical variables were per-
formed using the chi-square test. Repeated measures 
analysis of variance for ranked variables assessed the 
differences between potassium and glucose levels over 
time. The statistical analysis applied was RMANOVA. 
SPSS version 14 was used for all statistical calculations 
(SPSS Inc., Chicago, Illinois, USA). 

Results 
We finally studied 162 patients (26% female) with 

acute coronary syndrome who exhibited at least one 
episode of sustained ventricular tachycardia/fibrillation 
during the first 24 hours of hospitalization. 53% were 
diagnosed as having STEMI and the remainder with 
NSTEMI. 47% of those with MI presented with ante-
rior myocardial infarction. Of those admitted with 
STEMI, 31% received thrombolytic therapy. 132 of 
our patients (81.5%) were under optimal b-blocker 
treatment, while 47 (29.1%) received amiodarone and 
20 (12%) were given xylocaine treatment. In 49 pa-
tients (30%), cardiac resychronisation therapy was ap-
plied. The remaining medications given were aspirin 
(90.7%), statins (78.4%), renin-angiotensin (RAAS) an-
tagonists (68.5%) and clopidogrel (52.4%). 

During hospitalization, 12% of males and 21% of 
females died (p = 0.12). The overall death rate was 
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14.2%. Those who died were older (70 ± 12 vs. 65 ± 
12 years old, p = 0.05), more likely to have diabetes 
mellitus (48% vs. 27%, p = 0.04), more obese (43% vs. 
20%, p= 0, 02) and less likely to have inferior infarc-
tion (9% vs. 11%, p = 0.01). No difference was found 
in the prevalence of thrombolytic therapy among the 
deceased and survivors (Table 1). 

Serum glucose levels at the onset of the arrhythmia, 
as well as after 2, 12, 36 and 48 hours, were higher in 
the deceased compared to survivors (onset: 228.8 ± 
108 vs. 158 ± 68 mg/dl, p = 0.0001, 2 h: 182 ± 109 vs. 
149 ± 59 mg/dl, p = 0.03, 12 h: 155.5 ± 72 vs. 128 ± 
48 mg/dl, p = 0.025, 36 h: 163.8 ± 63 vs. 116 ± 42 
mg/dl, p = 0.002, and 48 h: 138 ± 64 vs. 122 ± 42 
mg/dl, p = 0.05, respectively). Further data analysis 
revealed that serum glucose levels measured at the on-
set of arrhythmia and 2, 36 and 48 hours later were still 
associated with in-hospital mortality, even after ad-
justment for age, sex, diabetes, creatinine clearance, 
type of acute coronary syndrome, site of infarction and 
medication administered including thrombolytic and 
antiarrhythmic treatment (p = 0.07). Similar findings 
were observed in the distribution of glucose levels be-
tween the deceased and survivors, when we stratified 
our analysis by diabetes status (p for interaction be-
tween outcome and diabetes status = 0.80). No differ-
ences were observed between diabetic and non-
diabetic patients as regards ejection fraction (42% ± 
8% vs. 43% ± 8%, p = 0.49). Serum potassium levels 
did not differ between those the deceased and survi-
vors (p = 0.71; Table 2). 

Discussion 

Diabetes mellitus is one of the major predictors of 
mortality in patients presenting with ACS [10, 11]. This 
is mainly attributed to the fact that diabetes has a dele-
terious effect on vascular function, thereby increasing 
the potential for coronary vasoconstriction and 

thrombosis. Furthermore, hyperglycemia 
has been associated with increased in-
hospital mortality and congestive heart 
failure in patients hospitalized with acute 
MI [12], while in patients with ACS, hy-
perglycemia on admission represents an 
independent risk factor for short and 
long-term mortality, regardless of diabetes 
status [13-15]. In our study, we observed 
that higher serum glucose levels after ven-
tricular tachycardia during the first 24 
hours of hospitalization for an acute 
coronary event were associated with ad-
verse in-hospital outcome. 

In the DECODE study published in 
2003, the hazard ratio for cardiovascular 
mortality increased progressively above a 
fasting plasma glucose level of 83 mg/dl 
and increased continuously in relation to 
increases in 2 h postprandial glucose levels 
[16, 17]. Relatively small increases in fast-

ing and postprandial glucose levels (including impaired 
fasting glucose or impaired glucose tolerance) con-
ferred an increased risk for cardiovascular morbidity 
and mortality. Putative mechanisms underlying the as-
sociation between elevated glucose concentrations in 
the nondiabetic range, atherosclerosis and arrhyth-
mogenesis include low density lipoprotein oxidation, 
haemostatic factors, advanced glycation end product 
formation on the vessel walls, increased endothelin 1 
and inflammatory factors [18]. 

In our study, patients hospitalized with an acute 
coronary event who exhibited severe ventricular ar-
rhythmia, presented serum glucose levels at the onset 
of the arrhythmia and 2, 36 and 48 hours later, which 
had prognostic significance for in-hospital mortality. 
The role of admission hyperglycemia has been evalu-
ated in other studies. Pertusson et al., revealed that 
even among patients without diabetes, those with hy-
perglycemia had a higher 30-day and late mortality rate 
[19]. Timmer et al. reached the same conclusion, sug-
gesting that elevated admission glucose appears to be 
more important than prior long-term abnormal glu-
cose metabolism in predicting mortality in patients 
with acute coronary syndrome [20]. Furthermore, 

 
 
Table 1. Patients’ characteristics according to in-hospital mortality 
 

 

Characteristic 

 

Survived 
 (n = 139) 

 

Deceased 
(n = 23) 

 

p 

 

Age (yr) 65
  

± 12 70
 

±
 

12
  

0.
 

05 

 

Males (%) 77 60 
  

ns 

 

Diabetes (%) 27 48 
 

0.
 

04 

 

Hypertension (%) 38 26 
  

ns 

 

Dyslipidemia (%) 65 74 
  

ns 

 

Obesity (%) 20 43 
 

0.
 

02 

 

Smoking (%) 52 57 
  

ns 

 

Creatinine clearance (ml/min) 69
  

± 21 80
 

±
 

33
   

ns 

 

LV ejection function (%) 44 38 
 

0.
 

002 

 

Three-vessel disease (%) 16 18 
  

ns 

 

Legend: Data are mean ± SD or percentage. LV: left ventricular.  
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Barsheshet et al., revealed in a recent study that mortal-
ity risk correlated with admission glucose levels. Each 
18-mg/dl increase in glucose level was associated with 
a 31% increased risk of in-hospital mortality and a 
12% increase in 60-day mortality [21]. In a meta-
analysis of 15 relatively small and generally older stud-
ies, which evaluated the association between admission 
glucose level and mortality, Capes et al. [22] demon-
strated that the relative risk of in-hospital death in 
nondiabetic patients with acute myocardial infarction 
and admission glucose of 110 mg/dl was 3.9 compared 
to nondiabetic, normoglycemic patients. Furthermore, 
among diabetic patients with myocardial infarction, 
those with admission glucose above 180 mg/dl had a 
70% relative increase in the risk of in-hospital death 
compared with diabetic patients with normal admis-
sion glucose values. 

We evaluated the impact of serum glucose levels on 
in-hospital mortality in patients who developed sus-
tained ventricular tachycardia or ventricular fibrillation. 
In general, the appearance of ventricular tachycardia 
during hospitalization for ACS has been related to the 
extent of the myocardial infarction and the progression 
of left ventricular remodeling. Altered left ventricular 
architecture and function during post-infarction left 
ventricular remodeling provide an important substrate 

for triggering high-grade ventricular ar-
rhythmias [6]. Previous studies have revealed 
that the presence of diabetes mellitus is as-
sociated with larger infarct size, measured by 
nuclear imaging techniques, which is attrib-
uted to more extensive coronary artery dis-
ease, impairment of collateral recruitment 
and poorer restoration of tissue perfusion as 
compared with non-diabetic patients [23, 
24]. This may explain the higher prevalence 
of ventricular tachycardia observed in pa-
tients with impaired glucose levels. Further-
more, hyperglycemia is associated with ele-
vated systolic and diastolic blood pressures 
and QT prolongation, changes that are alle-
viated when hyperglycemia is corrected [25]. 

A possible explanation for the higher in-
hospital mortality observed in patients with 
higher glucose levels on admission and after 
an episode of ventricular tachycardia, may be 
the deleterious effects of hyperglycemia on 
arrhythmia and ischemia incidence. Higher 
glucose levels in patients with acute coronary 
syndrome have been associated with higher 
free fatty acid concentrations, insulin resis-
tance, and impaired myocardial glucose utili-

zation. All these metabolic situations increase oxygen 
consumption and potentially worsen ischemia. Higher 
free fatty acid concentrations in turn have been linked 
to an increased incidence of malignant ventricular ar-
rhythmias [26, 27]. On the other hand, hypoglycemia 
on admission was associated with increased risk of 
“hard events” at 30 days. It seems that both low and 
high serum glucose values are related to adverse car-
diac events [28]. Given the multiple detrimental effects 
of elevated glucose levels on the cardiovascular system, 
it is possible that poor glucose control during hospi-
talization may have a direct effect on outcomes in pa-
tients hospitalized with acute coronary syndrome.  

Our study revealed that the first 36 hours in par-
ticular after initiation of severe ventricular arrhythmia 
in patients hospitalized for an acute coronary event, 
represent a critical period of vulnerability to hypergly-
cemia with adverse clinical outcome. The limitation of 
the present study is that several biochemical markers, 
including hemoglobin, myocardial necrosis enzymes 
and inflammatory markers, have not been evaluated. 

Conclusion 
Several studies have been conducted to determine 

the role diabetes plays in the prognosis of patients after 
acute myocardial infarction and treatment with fibri-

Table 2. Patients’ potassium and glucose levels according to in-hospital 
mortality 
 

 

Potassium, 
Glucose 

 

    Survived 
    (n = 139) 

 

  Deceased 
  (n = 23) 

 

p 

 

Potassium (mg/dl) 
 

   
    

 

     0 h 4.
 

08 

 

± 0.
 

5 4.
 

10 
 

±
 

0.
 

6 

  

n
 

s 

 

     2 h 4.
 

13 

 

± 0.
 

4 4.
 

06 
 

±
 

0.
 

5 

  

n
 

s 

 

     4 h 4.
 

14 

 

± 0.
 

3 4.
 

08 
 

±
 

0.
 

4 

  

n
 

s 

 

     6 h 4.
 

16 

 

± 0.
 

4 4.
 

11 
 

±
 

0.
 

4 

  

n
 

s 

 

   12 h 4.
 

18 

 

± 0.
 

4 4.
 

20 
 

±
 

0.
 

6 

  

n
 

s 

 

   24 h 4.
 

21 

 

± 0.
 

5 4.
 

15 
 

±
 

0.
 

5 

  

n
 

s 

 

   36 h 4.
 

21 

 

± 0.
 

4 4.
 

30 
 

±
 

0.
 

6 

  

n
 

s 

 

   48 h 4.
 

29 

 

± 0.
 

4 4.
 

51 
 

±
 

0.
 

5 

  

0.
 

06 

 

Glucose (mg/dl) 
 

   
    

 

     0 h 157.
 

68 

 

± 68.
 

5 228.
 

78 
 

±
 

108.
 

5 

  

< 0.
 

001 

 

     2 h 149.
 

20 

 

± 59.
 

0 182.
 

43 
 

±
 

109.
 

3 

  

0.
 

03 

 

     4 h 139.
 

50 

 

± 47.
 

0 175.
 

66 
 

±
 

85.
 

0 

  

0.
 

004 

 

     6 h 137.
 

70 

 

± 54.
 

6 172.
 

90 
 

±
 

82.
 

6 

  

0.
 

01 

 

   12 h 128.
 

30 

 

± 47.
 

7 155.
 

48 
 

±
 

71.
 

5 

  

0.
 

02 

 

   24 h 124.
 

30 

 

± 51.
 

1 150.
 

77 
 

±
 

69.
 

6 

  

0.
 

03 

 

   36 h 116.
 

30 

 

± 41.
 

9 163.
 

80 
 

±
 

63.
 

4 

  

0.
 

02 

 

   48 h 122.
 

05 

 

± 42.
 

0 138.
 

11 
 

±
 

63.
 

7 

  

0.
 

05 

 

Legend: Data are mean ± SD. 
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nolytic agents. They have demonstrated that diabetes 
remains a major risk factor for poor short and long-
term outcome even after thrombolytic therapy. In this 
study, we revealed the prognostic significance for in-

hospital mortality of serum glucose levels at the onset 
of arrhythmia and 2, 36 and 48 hours later in patients 
hospitalized for an acute coronary event, who exhib-
ited severe ventricular tachycardia. 

 
■ References 
 
1. Wild S, Roglic G, Green A, Sicree R, King H. Global preva-

lence of diabetes: estimates for the year 2000 and projections 
for 2030. Diabetes Care 2004. 27:1047-1053. 

2. Muller WA. Diabetes mellitus: long time survival. J Insur Med 
1998. 30:17-27. 

3. Alegria JR, Miller TD, Gibbons RJ, Yi QL, Yusuf S. In-
farct size, ejection fraction, and mortality in diabetic patients 
with acute myocardial infarction treated with thrombolytic 
therapy. American Heart Journal 2007. 154:743-750. 

4. Marso SP, Miller T, Rutherford BD, Gibbons RJ, Qureshi 
M, Kalynych A, Turco M, Schultheiss HP, Mehran R, 
Krucoff MW, et al. Comparison of myocardial reperfusion in 
patients undergoing percutaneous coronary intervention in ST-
segment elevation acute myocardial infarction with versus 
without diabetes mellitus (from the EMERALD Trial). Am J 
Cardiol 2007. 100:206-210. 

5. Deedwania P, Kosiborod M, Barrett E, Ceriello A, Isley 
W, Mazzone T, Raskin P. Physical Activity, and Metabolism 
American Heart Association Diabetes Committee of the 
Council on Nutrition. Circulation 2008. In press. 

6. St John Sutton M, Lee D, Rouleau JL, Goldman S, Plap-
pert T, Braunwald E, Pfeffer MA. Left ventricular remodel-
ing and ventricular arrhythmias after myocardial infarction. Cir-
culation 2003. 107:2577-2582. 

7. Braunwald E. Heart Disease. 5th Ed. W.B. Saunders, London, 
UK, 1997. 

8. Thygesen K, Alpert JS, White HD, joint 
ESC/ACCF/AHA/WHF Task Force for the Redefinition 
of Myocardial Infarction. Universal definition of myocardial 
infarction. Eur Heart J 2007. 28(20):2525-2538. 

9. Cockcroft DW, Gault MH. Prediction of creatinine clearance 
from serum creatinine. Nephron 1976. 16:31-41. 

10. Stamler J, Vaccaro O, Neaton JD, Wentworth D. Diabetes, 
other risk factors, and 12-y cardiovascular mortality for men 
screened in the multiple risk factor intervention trial. Diabetes 
Care 1993. 16:434-444. 

11. Kannel WB, McGee DL. Diabetes and cardiovascular disease: 
the Framingham study. JAMA 1979. 241:2035-2038. 

12. Capes SE, Hunt D, Malmberg K, Gerstein HC. Stress hy-
perglycaemia and increased risk of death after myocardial in-
farction in patients with and without diabetes: a systematic 
overview. Lancet 2000. 355:773-778. 

13. Stranders I, Diamant M, van Gelder RE, Spruijt HJ, 
Twisk JW, Heine RJ, Visser FC. Admission blood glucose 
level as risk indicator of death after myocardial infarction in pa-
tients with and without diabetes mellitus. Arch Intern Med 2004. 
164(9):982-988. 

14. Foo K, Cooper J, Deaner A, Knight C, Suliman A, Ran-
jadayalan K, Timmis AD. A single serum glucose measure-
ment predicts adverse outcomes across the whole range of 
acute coronary syndromes. Heart 2003. 89:512-516. 

15. Norhammar AM, Ryden L, Malmberg K. Admission 
plasma glucose. Independent risk factor for long-term progno-
sis after myocardial infarction even in nondiabetic patients. 

Diabetes Care 1999. 22:1827-1831. 
16. DECODE Study Group, the European Diabetes Epide-

miology Group. Glucose tolerance and cardiovascular mortal-
ity: comparison of fasting and 2 h diagnostic criteria. Arch In-
tern Med 2001. 161(3):397-405. 

17. The DECODE Study Group, the European Diabetes 
Epidemiology Group. Is the current definition of diabetes 
relevant to mortality risk from all causes and cardiovascular 
and non cardiovascular disease? Diabetes Care 2003. 26:688-696. 

18. Fuller JH, Shipley MJ, Rose G, Jarrett RJ, Keen H. Coro-
nary heart disease risk and impaired glucose tolerance. The 
Whitehall study. Lancet 1980. 1(8183):1373-1376. 

19. Petursson P, Herlitz J, Caidahl K, Gudbjörnsdottir S, 
Karlsson T, Perers E, Sjöland H, Hartford M. Admission 
glycaemia and outcome after acute coronary syndrome. Int J 
Cardiol 2007. 116:315-320. 

20. Timmer JR, Ottervanger JP, Bilo HJ, Dambrink JH, 
Miedema K, Hoorntje JC, Zijlstra F. Prognostic value of 
admission glucose and glycosylated haemoglobin levels in acute 
coronary syndromes. QJM 2006. 99(4):237-243. 

21. Barsheshet A, Garty M, Grossman E, Sandach A, Lewis 
BS, Gottlieb S, Shotan A, Behar S, Caspi A, Schwartz R, et 
al. Admission blood glucose level and mortality among hospi-
talized non diabetic patients with heart failure. Arch Intern Med 
2006. 166:1613-1619. 

22. Capes SE, Hunt D, Malmberg K, Gerstein HC. Stress hy-
perglycaemia and increased risk of death after myocardial in-
farction in patients with infarction in patients without heart 
failure on admission: incidence, risk factors, and outcome. Am 
J Med 1993. 94:265-273. 

23. Angeja BG, de Lemos J, Murphy SA, Marble SJ, Antman 
EM, Cannon CP, Braunwald E, Gibson CM, TIMI Study 
Group. Impact of diabetes mellitus on epicardial and mi-
crovascular flow after fibrinolytic therapy. Am Heart J 2002. 
144(4):649-656. 

24. Alegria JR, Miller TD, Gibbons RJ, Yi QL, Yusuf S, Col-
laborative Organization of RheothRx Evaluation (CORE) 
Trial Investigators. Infarct size, ejection fraction, and mortal-
ity in diabetic patients with acute myocardial infarction treated 
with thrombolytic therapy. Am Heart J 2007. 154(4):743-750. 

25. D’Amico M, Marfella R, Nappo F, Di Filippo C, De An-
gelis L, Berrino L, Rossi F, Giugliano D. High glucose in-
duces ventricular instability and increases vasomotor tone in 
rats. Diabetologia 2001. 44:464-470. 

26. Tansey MJ, Opie LH. Relation between plasma free fatty 
acids and arrhythmias within the first twelve hours of acute 
myocardial infarction. Lancet 1983. 2:419-422. 

27. Oliver MF. Metabolic causes and prevention of ventricular 
fibrillation during acute coronary syndromes. Am J Med 2002. 
112:305-311. 

28. Pinto DS, Skolnick AH, Kirtane AJ, Murphy SA, Barron 
HV, Giugliano RP, Cannon CP, Braunwald E, Gibson 
CM, TIMI Study Group. U-shaped relationship of blood glu-
cose with adverse outcomes among patients with ST-segment 
elevation myocardial infarction. J Am Coll Cardiol 2005; 
46(1):178-180.



 
184  The Review of Diabetic Studies Nicolaou, Papadakis, et al. 

  Vol. 5 ⋅ No. 1 ⋅ 2008 
 

Rev Diabet Stud (2008) 5:47-51  Copyright © by the SBDR 

 


