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Chapterr 4 

Abstract t 

Aims: : 

Too evaluate the effect of diabetes mellitus and its treatment on the risk of arrhythmias 

amongg early survivors of acute myocardial infarction. 

Researchh design and method: 

Thee Onset Study was conducted in 64 U.S. medical centers. Between August 1989 and 

Septemberr 1996, 3882 patients were interviewed after having an acute myocardial 

infarction.. We used logistic regression models to examine the association of diabetes 

mellituss and its treatment with the risk of ventricular arrhythmia after adjustment for 

age,, gender, hypertension, thrombolytic therapy, smoking, obesity, cardiac medicines and 

congestivee heart failure. 

Results: : 

Duringg the index hospitalization, patients with diabetes (n=814) were less likely to develop 

ventricularr arrhythmias than patients without diabetes (6.8 vs. 13.3%, p<0.001). The risk 

off  ventricular arrhythmia in patients treated with first generation sulfonylureas or diet 

alonee was similar to patients without diabetes (OR = 0.91; 95% CI, 0.39-2.15, and 0.76; 

95%% CI, 0.46-1.26, respectively). However, compared to patients without diabetes, the 

adjustedd odds ratio (OR) for ventricular arrhythmias was lower among patients treated 

withh insulin or patients treated with second generation sulfonylureas (OR= 0.54, 95% CI 

0.32-0.92;; OR= 0.45,95% CI 0.27-0.75, respectively). 

Conclusions: : 

Comparedd to patients without diabetes, the risk of ventricular arrhythmias complicating 

acutee myocardial infarction is lower in patients with diabetes treated with second generation 

sulfonylureass or insulin, but not in those treated with first generation sulfonylureas or 

diett alone. This suggests that differences in the mechanism of action of different 

sulfonylureass may result in clinically relevant differences in arrhythmic risk. 
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Introduction n 

Acutee Myocardial Infarction (All ) is a major cause of morbidity and mortality among 

patientss with diabetes. Moreover, the prognosis of patients with acute MI is worse 

amongg patients with diabetes than among patients without diabetes (1,2). Whether the 

typee of treatment for diabetes influences the short-term outcome of acute MI is uncertain. 

Theree are conflicting reports on the effect of the type of diabetes therapy on mortality 

andd complications following acute MI among patients with diabetes (3, 4,5,6). 

Thee frequency of ventricular arrhythmias complicating acute MI among patients with 

diabetess mellitus treated with oral hypoglycemic agents has been reported to be no 

differentt (7) or lower (8) than the frequency in patients free of diabetes. Reports 

regardingg effects of oral agents on frequency of arrhythmias in animal models are 

alsoo divergent (9,10). Moreover a recent study showed that risk of ventricular 

arrhythmiass was lower in patients with decompensated heart failure with diabetes 

(11).. However that study did not investigate a potential differential effect of type of 

therapyy used to treat diabetes. 

Too evaluate this further, we studied early survivors of acute MI , and compared the 

incidencee of ventricular arrhythmias complicating acute MI among patients with 

diabetess treated with first generation sulfonylureas, second generation sulfonylureas, 

insulin,, diet alone and among patients free of diabetes who were enrolled in the 

determinantss of myocardial infarction onset study (12). 

Studyy subjects and methods 

Thee design of the Onset Study has been previously reported (12) and is described 

heree in brief Between August 1989 and September 1996, 3882 patients (1258 women 

andd 2624 men) were interviewed at 64 medical centers in United States, a median of 4 

dayss (range 0 to 30) after having an acute MI . 
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Trainedd research interviewers identified eligible patients by reviewing coronary care 

unitt admission logs and patient charts. For inclusion, patients were required to have a 

creatinee kinase (CK) level above the upper limi t of normal for each center, positive 

CK-- MB isoenzymes, an identifiable onset of symptoms typical of infarction, and the 

abilityy to complete a structured interview. The institutional review board of each center 

approvedd this protocol, and interviewers obtained informed consent from each patient. 

Interviewerss used a structured data abstraction and questionnaire form. Information 

collectedd from each interview and chart review included patient age, sex, medical 

history,, and medication use (both prescription and nonprescription). Al l participants 

weree asked to describe the specific symptoms that characterized the infarction. 

Wee defined diabetes as a history of diabetes obtained during chart review or the current 

usee of any hypoglycemic medication. We categorized the type of treatment for diabetes 

ass diet alone, use of oral hypoglycemics and insulin therapy as documented in the patient's 

medicall  records. We further divided oral hypoglycemics into first generation sulfonylureas 

(Tolbutamide,, Tolazamide, Acetohexamide and Chlorpropamide), second generation 

sulfonylureass (Glyburide and Glipizide) and metformin. 

Interviewerss used a structured data abstraction and questionnaire form and were 

instructedd to collect all electrocardiographic interpretations (n = 2422) available at the 

timee of the interview. Only final electrocardiographic interpretat ions by local 

electrocardiographerss were used, and the criteria for determination of Q-wave infarction 

weree not standardized. Dur ing the chart review, interviewers also recorded 

complicat ionss from an established list (CHF, cardiac arrest, shock, ventricular 

tachycardiaa or fibrillation, atrial fibrillation, hypotension, stroke, or atrioventricular 

block).. These diagnoses were recorded only if treating clinicians documented the 

presencee of these complications in the medical record. The outcomes considered for 

ventricularr arrhythmias, were ventricular fibrillation (VF) and ventricular tachycardia 

(VT),, and arrhythmias occurring from the time of acute MI up to the time of interview 

weree recorded. Current aspirin use was defined as the reported use of any aspirin or 

aspirin-containingg product in the 4 days before onset of the index myocardial infarction. 
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Previouss coronary artery disease was defined as any report of a previous myocardial 

infarctionn or angina pectoris noted during patient interview or chart review. 

Wee analyzed continuous and binary variables using Student's / tests and Fisher's exact 

tests,, respectively. We used logistic regression models to examine the effect of diabetes 

andd its treatment on the odds of arrhythmias after adjustment for potentially 

confoundingg factors. The factors we included were age, gender, hypertension, 

thrombolyticc therapy, smoking, obesity, digoxin, regular use of aspirin, calcium channel 

blockers,, beta blockers, and ACE Inhibitors and congestive heart failure at baseline. 

Too ensure that our results were robust, we repeated our regression analysis using 

stepwisee models with entry and stay criterion of 0.2. We present odds ratios (ORs) 

fromm logistic regression models with their 95% confidence intervals (CI). All probability y 

valuess presented are two-sided. 

Results s 

Thee characteristics of the Onset Study patients have been reported previously (2) and are 

shownn in Table 1. Patients with diabetes were generall}' older and more likely to be women, 

obesee and sedentary. They had more comorbidity and used cardiac medication more 

frequently.. They were less likely to be white or to be current smokers, and they reported 

lowerr educational attainment. There was no difference between patients with and without 

diabetess in time to interview (mean difference between groups 0.17 days; p=0.32). During 

thee index hospitalization, patients with diabetes were twice as likely to develop congestive 

heartt failure as were patients without diabetes (RR 1.9; 95% C.I 1.6-2.2). 

Off  the 814 patients with diabetes, 192 were on a restricted diet only, 250 were on 

insulin,, 384 were on oral antidiabetic agents including 62 treated with first generation 

sulfonylureas,, 313 with second generation sulfonylureas, 1 patient took metformin 

andd 8 patients did not specify the medication. Among the insulin-treated patients, 
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Tablee 1 - Characteristics of Onset Study Patients According to History of Diabetes. 

Variablesa a 

Agee (years) 
Female e 
Whitee race 
BMII  (kg/m2) 
Currentt Smoker 
Formerr smoker 
Obesee (> 29 kg/m2) 
Noo Exertion 

Education n 
Lesss than high school 
Completee High school 
Somee College 

Regularr Use of Medication 
Aspirin n 
Caa Blockers 
Digoxin n 
B-- Blockers 
ACEE Inhibitors 

Pastt Cardiac History 
Previouss MI 
Angina a 
Hypertension n 
CHFF - Baseline 

Characteristicss of Index Hospitalization 
CHF F 
Q-wavee Infarction 
Thrombolyticc Therapy 

Diabetess (n= 814) 

64.77 5 
3566 (44%) 
6499 (81%) 
28.55 6 
1711 (21%) 
3533 (44%) 
3555 (44%) 
6988 (86%) 

2144 (27%) 
3500 (44%) 
2366 (29%) 

3211 (39%) 
2899 (35%) 
855 (10%) 
1899 (23%) 
1855 (23%) 

2844 (35%) 
2611 (32%) 
4766 (58%) 
311 (4%) 

1733 (21%) 
2522 (51%) 
2588 (32%) 

Noo diabetes (n= 3068) 

60.66 9 
9022 (29%) 

26944 (89%) 
26.99 9 

1109(36%) ) 
12000 (39%) 
8822 (29%) 

22922 (75%) 

6266 (21%) 
12388 (41%) 
1136(38%) ) 

1136(37%) ) 
6388 (21%) 
171(6%) ) 

6444 (21%) 
330(11%) ) 

7433 (25%) 
6899 (23%) 
12200 (40%) 

544 (2%) 

344(11%) ) 
1126(58%) ) 
12911 (42%) 

P-value e 

<.001 1 
<.001 1 
<.001 1 
<.001 1 
<.001 1 

0.03 3 
<.001 1 
<.001 1 

<.001 1 

0.21 1 
<.001 1 
<.001 1 

0.18 8 
<.001 1 

<.001 1 
<.001 1 
<.001 1 
0.001 1 

<.001 1 
0.002 2 
<.001 1 

aa Missing data; 39 patients for race, 40 patients for BMI, 32 patients for smoking status, 73 patients for 
previouss MI, 82 patients for education, 1460 for Q-wave infarction. b Physical exertion >6 METs less 
thann once weekly. METs= metabolic equivalents; ACE — angiotensin-converting enzyme; BMI = body 
masss index; CHF = congestive heart failure; VT = ventricular tachycardia; MET - metabolic equivalent. 

theree were 12 who also taking a second generation sulfonylureas and one was 

additionallyy on metformin. Among patients with diabetes, there was no difference in 

timee to interview by treatment type (p=0.16). In general differences in clinical 

characteristicss across treatment type were small (Table 2). 

Theree were 462 cases of ventricular arrhythmias, including 368 cases of VT alone, 81 

casess of VF alone, and 13 cases with both VT and VF. Table 3 shows that patients 
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Tablee 2 - Characteristics of Patients with Diabetes According to Type of Therapy. 

Variables11 1 

Agee (years) 
Female e 
Whitee race 
Currentt Smoker 
Formerr smoker 
Obesee (> 29 kg/m2) 
Noo Exertion 

Education n 
Lesss than high school 
Completee High school 
Somee College 

Regularr Use of Medication 
Aspirin n 
Caa Blockers 
Digoxin n 
B-- Blockers 
ACEE Inhibitors 

Pastt Cardiac History 
Previouss MI 
Angina a 
Hypertension n 
CHFF - Baseline 

Diet t 
(n=192) ) 

6 6 
700 (37%) 

1488 C78%) 
444 (23%) 
933 (48%) 
777 (40%) 
1666 (86%) 

488 (25%) 
822 (43%) 
599 (31%) 

899 (46%) 
699 (36%) 
288 (14%) 
355 (18%) 
522 (27%) 

1233 (65%) 
722 (37%) 
115(60%) ) 
77 (4%) 

Characteristicss of Index Hospitalization 
CHF F 
Q-wavee Infarction 
Thrombolyticc Therapy 

422 (22%) 
544 (45%) 
644 (33%) 

Iss Generation 
SUss c (n=62) 

7 7 
299 (47%) 
511 (85%) 
122 (20%) 
288 (45%) 
188 (29%) 
566 (90%) 

199 (31%) 
266 (43%) 
166 (28%) 

277 (44%) 
199 (31%) 
66 (10%) 
199 (31%) 
88 (13%) 

388 (62%) 
166 (26%) 
388 (61%) 
22 (3%) 

122 (19%) 
15(45%) ) 
144 (23%) 

2"2" Generation 
SUsdd (n=313) 

6 6 
1322 (42%) 
2577 (83%) 
733 (24%) 
1288 (41%) 
1477 (48%) 
2655 (85%) 

755 (24 %) 
1400 (45%) 
966 (31%) 

118(38%) ) 
116(37%) ) 
266 (8%) 
833 (27%) 
644 (20%) 

2111 (69%) 
866 (27%) 
1822 (58%) 

77 (2%) 

677 (21%) 
110(55%) ) 
1044 (33%) 

Insulin n 
(n=250) ) 

2 2 
1277 (51%) 
1966 (79%) 
45(18%) ) 
1055 (42%) 
114(46%) ) 
2088 (83%) 

733 (30%) 
1066 (44%o) 
644 (26%) 

911 (36%) 
900 (36%) 
255 (10%) 
566 (22%) 
633 (25%) 

1444 (58%) 
899 (36%) 
1433 (57%) 
15(6%) ) 

522 (21%) 
733 (48%) 
722 (29%) 

aa Missing data; 39 patients for race, 40 patients for BMI , 32 patients for smoking status, 73 patients for 
previouss MI , 82 patients for education, 1460 for Q-wave infarction. Physical exertion >6 METs less 
thann once weekly. c Ist Generation Sulfonylureas include Tolbutamide, Tolazamide, Acetohexamide 
andd Chlorpropamide. d 2nd Generation Sulfonylureas include Glyburide, Glipizide. METs= metabolic 
equivalents;; ACE = angiotensin-converting enzyme; BMI = body mass index; CHF = congestive 
heartt failure; VT = ventricular tachycardia; MET = metabolic equivalent. 

withh diabetes (n=814) had a lower frequency of ventricular arrhythmias than patients 

withoutt diabetes (6.8% versus 13.3%, p-value <. 001). In the multivariate analysis, the 

oddss of sustaining a ventricular arrhythmia complicating acute MI were significantly 

lowerr among patients with diabetes compared with that for patients free of diabetes 

(oddss ratio = 0.55, 95% CI 0.40-0.74). 
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Tablee 3. Ventricular Arrhythmias Associated with Diabetes and its Type of Therapy. 

Noo Diabetes (n=3068) 
Diabetess (n=814) 
Diett (n=192) 
Insulinn (n=250) 
II  Generation SUsc (n-=62) ) 
22 Generation SUs (n—313) 

Ventricular r 
Tachycardia a 

3300 (10.8%) 
511 (6.3%) 
18(9.4%,) ) 
13(5.2%) ) 
55 (8.1%) 
177 (5.4%) 

Ventricular r 
Fibrillation n 

900 (2.9%) 
44 (0.5%) 

0 0 
33 (1.2%) 
11 (1.6%.) 

0 0 

Ventricular r 
Arrhythmias'1 1 

4077 (13.3%) 
555 (6.8%,) 
18(9.4%,) ) 
166 (6.4%,) 
66 (9.7%,) 
177 (5.4%,) 

Adjustedd odds ratio 
forr VA (95% CI) b 

1 1 
0.555 (0.40-0.74) 
0.766 (0.46-1.26) 
0.544 (0.32-0.92) 
0.911 (0.39-2.15) 
0.455 (0.27-0.75) 

P-value e 

<0.001 1 
0.29 9 
0.02 2 
0.83 3 

0.002 2 

aa 13 participants had both VT and VI ; counted once for total ventricular arrhythmias. bAdjusted for 
agee (as a continuous variable), gender, hypertension, thrombolytic therapy, current smoking, obesitv, 
regularr use of digoxin, aspirin, calcium channel blocker, beta- blocker, ACK Inhibitor and congestive 
heartt failure at baseline.c Is' Generation Sulfonylureas include Tolbutamide, Tolazamide, Acetohexamide 
andd Chlorpropamide. ' 2m Generation Sulfonylureas include Glyburide, Glipizide. 

Furtherr adjustment for Q-wave infarction (2422 subjects) did not alter the lower risk 

off  ventricular arrhythmias among patients with diabetes (odds ratio=0.58, 95% CI 

0.40-0.85).. Adjusting for time to interview also did not alter the results materially 

(oddss ratio=0.54, 95% CI 0.39-0.74). After, additionally adjusting for noncardiac 

comorbidity,, race, education, and exertion, the odds of sustaining a ventricular 

arrhythmiaa complicating acute MI remained lower among patients with diabetes (odds 

ratio== 0.58, 95%. CI 0.42-0.79). 

Tablee 3 also shows that compared to patients free of diabetes, the odds of ventricular 

arrhythmiass complicating acute MI was significantly lower among patients with diabetes 

whoo were treated with second generation sulfonylureas or insulin (odds ratio = 0.45, 

95%% CI 0.27-0.75; odds ratio = 0.54, 95% CI 0.32-0.92, respectively). However, there 

wass no significant difference in the estimated odds of ventricular arrhythmias among 

patientss treated with either first generation sulfonylureas or diet alone compared to 

subjectss free of diabetes. 

Amongg all subjects on oral agents, the average date of onset of Ml for those on first 

generadonn sulfonylureas was 397 days earlier than for patients with diabetes not on 

thesee agents (p<0.001). Although, those on first generation sulfonylureas were somewhat 

lesss likely to receive thrombolytic therapy, this difference was not statistically significant 
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(oddss ratio adjusted for age and sex= 0.7, 95 % CI 0.4-1.4) than those patients with 

diabetess not on first generation sulfonylureas. Importandy, adjusting for the date of the 

indexx MI did not materially alter our findings. Likewise, additional adjustment for 

noncardiacc comorbidity, race, education, and exertion did not change our results. 

Sensitivityy Analysis 
Wee performed sensitivity analyses to ensure that our results were robust. Repeating 

thee multivariable analyses using stepwise logistic regression to select the covariates to 

remainn in the model did not materially alter any of the results. The odds ratio for 

ventricularr arrhythmias complicating acute MI among patients with diabetes compared 

too those free of diabetes was similar among subgroups of patients with and without a 

historyy of hypertension, cigarette smoking and obesity. However, the lower odds of 

ventricularr arrhythmias associated with diabetes was somewhat more pronounced 

amongg women than men, with an odds ratio of 0.39,95% CI 0.22-0.71 among women 

andd 0.69, 95% CI 0.48-1.00 among men (p=0.06 for interaction). 

Discussion n 

Inn this analysis of patients enrolled in Onset Study, we found that compared to patients 

withoutt diabetes, the odds of ventricular arrhythmias complicating acute MI is lower 

amongg patients with diabetes treated with second generation sulfonylureas or insulin, 

butt not among those treated with first generation sulfonylureas or diet alone. These 

resultss were robust and remained significant after multivariable adjustment. The 

incidencee of ventricular arrhythmias (VT or VF) is known to be higher with Q-wave 

orr ST segment elevation MI than non-Q wave infarctions (13, 14). In our study, there 

weree more Q-wave infarctions among patients without diabetes. However even after 

adjustingg for Q-wave infarction, patients with diabetes still had statistically significant 

lowerr odds of sustaining ventricular arrhythmias than patients free of diabetes. 

Ourr results are consistent with those of Aronson et al. who reported that patients 

withh diabetes had a lower risk of developing ventricular arrhythmias complicating 
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t reatmentt of decompensated heart failure than patients without diabetes (11). 

Furthermore,, in the GUSTO I (13) and GUSTO II I (15) trials, patients with diabetes 

hadd a lower crude risk of ventricular arrhythmias than patients free of diabetes, although 

thee results did not reach statistical significance and a multivariable analysis of other 

riskk factors for ventricular arrhythmias was not presented. 

Sulfonylureass and risk of ventricular arrhythmias 
Firstt and second generation sulfonylureas differ in some respects, for example, second 

generationn agents have longer duration of action, form different metabolites after 

hepaticc metabolism, and are 100 to 150 times more potent than first generation agents 

(16).. Previous studies (4-9) have differed about whether treatment with sulfonylureas 

affectss the outcome of patients with acute MI . For example Garratt et al. (4) reported 

thatt sulfonylurea treatment of patients with diabetes was associated with an increased 

riskk of death among patients with MI treated with direct angioplasty. However they 

didd not separately evaluate patients treated with first or second generation sulfonylureas. 

Moreoverr they did not find an increased risk of ventricular arrhythmias among patients 

treatedd with sulfonylureas. On the other hand, Lomuscia et al. (17) reported that the 

incidencee of potentially lethal ventricular arrhythmias occurring in-hospital was lower 

amongg patients with diabetes, treated with second-generation sulfonylureas compared 

too patients without diabetes. In two other studies (7,18), second generation sulfonylureas 

weree reported to be associated with a significantly lower incidence of ventricular 

arrhythmiass during episodes of transient myocardial ischemia. Although the risk for 

ventricularr arrhythmias among patient with diabetes treated with first generation 

sulfonylureass was not significantly different than patients free of diabetes in our study. 

Ourr ability to compare arrhythmia risk between patients treated with first and second 

generationn sulfonylureas directly was limited by a small number of subjects. 

Thee specific mechanisms that could underline our results are speculative. Sulfonylureas 

inhibitt potassium efflux through adenosine triphosphate sensitive potassium channels 

(K-AT PP channels) in pancreatic beta cells. Such channels have been found in other 

tissues,, including cardiac myocytes and vascular smooth muscle cells. Sulfonylureas 

havee been shown to inhibit post- infarct arrhythmias in both humans (19, 20) and 
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animall  models (11,21,22) by inhibition of myocardial K-AT P channels. Such findings 

havee been an impetus to explore the clinical potential of these agents as a novel 

approachh to and-arrhvthmic therapy (22,23). 

Inhibitionn of K-AT P channels by sulfonylureas, may decrease ischemic- preconditioning 

withh potentially deleterious effects on the outcome of myocardial ischemia (24). However, 

thee potential harmful effects of sulfonylureas on ischemic preconditioning, may be 

counterbalancedd by potential anti-arrhythmic effects (25,26). Our data suggest that 

potentiall  inhibition of ischemic preconditioning by sulfonylurea agents is not associated 

withh clinically meaningful differences in short- term outcome after acute Ml . 

Insulinn and risk of ventricular arrhythmias 

Ourr results are consistent with the finding of Ulgen et al. who reported that insulin 

mightt be able to prevent ventricular arrhythmias in the early period of acute myocardial 

infarctionn (27). Other studies indicate that glucose-insulin-potassium (GIK) therapy 

mayy have an important role in reducing in-hospital mortality after acute myocardial 

infarctionn (28). 

Increasedd utilization of free fatty acids (FFA) during ischemia causes accumulation of 

toxicc FFA metabolites that may induce more membrane damage, provoke arrhythmias 

andd exacerbate mechanical dysfunction (29). Insulin promotes glucose oxidation and 

mayy protect ischemic myocardial cells by reducing FF;\ concentration and making 

glucosee more available as an energy substrate (30). 

Thesee potential benefits (increased glucose uptake and decreased circulating FFA levels) 

havee been exploited clinically with the use of GIK infusions in the setting of myocardial 

infarction,, which has been associated with a reduced risk of ventricular arrhythmias 

andd congestive heart failure (31). Also GIK in acute myocardial infarction is associated 

withh a significant reduction in mortality among patients with diabetes, particularly 

amongg those not previously treated with insulin (32). Muller et al. showed that insulin 

therapyy significantly improved myocardial performance and contractility in rat hearts 

afterr prolonged ischemia (33). Furthermore, Sack et al. (34) has proposed a direct 
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myocardiall  cell survival effect of insulin therapy as an adjunct to reperfusion after 

acutee coronary ischemia, independent of metabolic modulation. 

Limitations s 
Wee interviewed early survivors of myocardial infarction, so we cannot determine the 

case-fatalityy rate of myocardial infarction for our patients. It is possible that patients 

withh diabetes who developed arrhythmias early in the course of their infarction have 

aa worse prognosis than patients without diabetes (35) that developed arrhythmias. If 

thiss occurred, then the lower prevalence of ventricular arrhythmias that we observed 

mightt be due to fewer patients with diabetes and arrhythmias surviving, to be enrolled 

inn our study compared with patients without diabetes that developed arrhythmias. 

However,, we observed the expected higher risk of CHF among patients with diabetes 

arguingg against a healthy survivor effect. Nonetheless our results can be considered 

hypothesiss generating and require confirmation. 

Misclassificationn of the outcome is possible since the diagnosis of VT or V F was 

basedd on the clinical diagnosis of the treating clinician as recorded in the medical 

recordss and the timing of VA was not recorded. Such misclassification is unlikely to 

bee differential with respect to diabetes or its treatment and thus would be expected to 

biass our findings towards observing no effect of diabetes or its treatment on the risk 

off  ventricular arrhythmias complication acute ML 

Wee also relied on the clinical diagnosis of diabetes made by the treating clinicians in 

thee medical record and by patient self-report. This approach may have misclassified 

patientss with unrecognized diabetes. Such misclassification would tend to minimize 

thee effect of diabetes, so the relative risks reported here might be overly conservative. 

Ourr patients were hospitalized before studies confirmed that intensive blood glucose 

controll  decreases mortality during and after acute MI among patients with diabetes 

(33)) and we did not have data on the degree of glycemic control of the Onset Study 

patients.. It is possible that some of the apparent benefit of insulin and second 

generationn agents may be related to the better glvcemic control, an interesting area for 

74 4 



Diabetess Mellitus and Ventricular Arrhythmias 

futuree investigation. Our results may also not reflect such changes in the treatment of 

acutee MI although the rate of VA complications has not necessarily changed (13). 

Wee do not have specific data on autonomic neuropathv or QT dispersion among 

Onsett Study patients. Some studies suggest that these factors are common among 

peoplee diabetes (36) and may increase risk of VA (37). Likewise we do not have the 

longg term mortality data for the whole Onset Study population. Such information 

wouldd be useful to include in future studies. 

Ourr study shows that compared to patients without diabetes, the prevalence of 

ventricularr arrhythmias among early survivors of acute MI is lower in patients with 

diabetess treated with second generation sulfonylureas or insulin, but not in those 

treatedd with first generation sulfonylureas or diet alone. This suggests that differences 

inn their mechanism of action may result in clinically relevant differences in arrhythmic 

risk.. Our study indicates the need of future studies for this important but unresolved 

issuee of treatment of patients with diabetes who sustain acute MI. 
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