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CASE REPORT 
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Abstract  
Acute myocardial infarction (AMI) is the most frequent cause of death worldwide. The timely diagnosis of AMI, 
especially ST-segment elevation myocardial infarction, is a key to successful management. A 12-lead electrocardiography 
(ECG) should be obtained and interpreted as soon as possible. The 12 lead ECG diagnosis may be more difficult in patients 
without diagnostic ST-segment elevation but with persistent typical ischemic symptoms. Here, we present a diabetic 
patient with AMI where the ST-segment elevation was masked by glibenclamide (glyburide) initially and delayed ECG 
change was revealed after glibenclamide was eliminated. 
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1 Introduction 
Acute myocardial infarction (AMI) is the most frequent cause of death worldwide. The timely diagnosis of AMI, 
especially ST-segment elevation myocardial infarction, is a key to successful management. A 12-lead electrocardiography 
(ECG) should be obtained and interpreted as soon as possible [1]. We present a diabetic patient revealed delay 
electrocardiographic ST-segment elevation. 

2 Case report 
A 50-year-old male presented with persistent typical chest pain with radiation to the back for two hours and came to our 
emergency department for first aid. He had a past medical history of hypertension and diabetes mellitus for years. His oral 
antidiabetic agents were metformin 1000 mg and glibenclamide (glyburide) 10 mg twice daily. About eight hours before 
his chest pain, he took the last dose of metformin and glibenclamide. On arrival, his blood pressure was 134/86 mmHg and 
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heart rate was 60 beats per minute. The 12 lead electrocardiography (ECG) showed no diagnostic ST-segment elevation 
(see Figure 1). The laboratory studies revealed white cell count: 9430/uL, hemoglobin: 12.9 g/dL, platelet count: 
201000/uL, creatinine: 1.36 mg/dL, creatine kinase: 380 IU/L, creatine kinase MB: 6.4 IU/L, troponin-I: 0.75 ng/mL, total 
cholesterol: 233 mg/dL and LDL: 122 mg/dL (our lab data normal range listed in Table 1). The chest computed 
tomography revealed no aortic dissection. The acute myocardial infarction (AMI) was impressed by clinical presentation. 
Aspirin and clopidogrel were loaded and enoxaparin was given for anticoagulation. Four hours after his chest pain 
presentation, 12 lead ECG showed the same ST-segment shape, but emergency coronary angiogram revealed total 
occlusion in the proximal left anterior descending artery (LAD) (see Figure 2). The culprit lesion of LAD was successfully 
ballooned and stented. Thrombolysis in Myocardial Infarction III flow of the LAD was observed after percutaneous 
coronary intervention (see Figure 3). The patient’s chest pain became relieved after coronary intervention. Six hours after 
his chest pain presentation, his ECG showed delayed ST-segment elevation over lead V2 to V5 (see Figure 4). The peak of 
cardiac enzyme revealed creatine kinase MB: 43.4 IU/L and troponin-I: 60.57 ng/mL at eight hours after his chest pain 
presentation. The medication was dual anti-platelet agents initially and then we added angiotensin-converting enzyme 
inhibitor, beta blocker and statin during the hospitalization period. Four days later, he was discharged without any 
morbidity. 

 

Figure 1. Initially, 12 lead electrocardiography revealed no diagnostic ST-segment elevation in the diabetic patient with 
ischemic chest pain. 

Table 1. Our lab data normal range 

White cell count 4400 ~ 11300 /uL 

Hemoglobin men: 14 ~ 17.5 g/dL  women: 12.3 ~ 15 g/dL 

Platelet 172000 ~ 450000 /uL 

Creatinine 0.6 ~ 1.3 mg/dL 

Creatine kinase 26 ~ 174 IU/L 

Creatine kinase MB 0.4 ~ 6.3 IU/L 

Troponin-I <0.04 ng/mL 

Total cholesterol 140 ~ 200 mg/dL 

LDL cholesterol < 130 mg/dL 
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Figure 2a. Emergency coronary angiogram. Right 
coronary artery was patent 

Figure 2b. Total occlusion in the proximal left anterior 
descending artery (LAD) 

   

Figure 3a. After the culprit lesion of 
LAD was successfully ballooned and 
stented, Thrombolysis in Myocardial 
Infarction III flow of the LAD was 
observed. Balloon angioplasty 
 

Figure 3b. Before stent deployment Figure 3c. Final coronary angiogram 

 

Figure 4. Twelve lead electrocardiography revealed delayed ST-segment elevation over lead V2 to V5 after glibenclamide 
was pharmacodynamically eliminated. 
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Figure 5a. Our patient’s GRACE ACS risk score originally Figure 5b. Our patient’s GRACE ACS risk score if 
exhibiting ECG ST-segment deviation 

3 Discussion  
AMI is the most frequent cause of death worldwide. The timely diagnosis of AMI, especially ST-segment elevation 
myocardial infarction (STEMI), is the key to successful management. A 12-lead ECG should be obtained and interpreted 
as soon as possible [1]. The ECG diagnosis may be more difficult in some cases with STEMI, included in the presence of 
bundle branch block, ventricular pacing or in a patient with persistent angina but without diagnostic ECG [1]. In the 
presented case, his ECG did not show ST-segment elevation initially but he exhibited persistent typical ischemic 
symptoms. Some iron channels were involved in the genesis of ECG ST-segment elevation. Previous studies have 
suggested that activation of sarcolemmal ATP-sensitive potassium (KATP) channels by ischemic ATP depletion may play 
a role [2]. One of this presented case’s oral antidiabetic agents was glibenclamide, which may mask ECG ST-segment 
elevation. Sulfonylureas stimulate insulin secretion from pancreatic β-cells and are widely used to treat type 2 diabetes 
mellitus. Their major target is the KATP channel, which plays a significant role in influencing the β-cell membrane 
potential [3]. Glibenclamide, also known as glyburide, is a prototypical sulfonylurea that acts on KATP channels and 
blocks the protective effects of potassium channel openers [4]. Octameric KATP channels are composed of sulfonylurea 
receptors and potassium inward rectifier subunits [5]. Glibenclamide blocks KATP channels containing sulfonylurea 
receptor 1 (β-cell type) and sulfonylurea receptor 2 (cardiac, smooth muscle types) subunits [3].  

In a cell model, Koster et al and Porks et al proposed the kinetic mechanism that demonstrated the relationship between 
sulfonylurea and potassium channel opener sensitivity of KATP subunits [3, 5]. In an animal model, Kubota et al showed 
that ST-segment elevation during acute myocardial injury could be blunted by glibenclamide [6]. In a retrospective clinical 
study, Huizar et al showed that sulfonylureas may attenuate ST-segment elevation in diabetic patients with AMI [7]. The 
interaction between sulfonylurea and KATP channels is bidirectional control. In vivo, glibenclamide block of KATP 
channels is reversible [8]. Furthermore, the pharmacodynamical properties of glibenclamide after 20 mg dosing exhibit a 
mean half-life of 3.3 ± 1.5 hours for the initial elimination phases [9]. In the presented case, we thought that glibenclamide 
initially blocked KATP channels and masked ECG change. After glibenclamide was pharmacodynamically eliminated, 
the delayed ST-segment elevation emerged. 

4 Conclusion 
Sulfonylureas may attenuate ST-segment elevation in diabetic patients with AMI and delayed ECG change may appear 
after sulfonylureas are pharmacodynamically eliminated. This condition really masked the mortality rate and might well 
have influenced our evaluation and management. Our patient’s GRACE ACS risk score had been measured and revealed 
the probability of death in-hospital was 0.4%; death or MI was 4% (see Figure 5). However, the probability of death 
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in-hospital will elevate to 1% and death or MI to 9% if ECG shows ST-segment deviation initially (see Figure 6). 
Therefore, complete history taking and review of personal medication are very important clues for a diabetic patient in 
deciding on clinical management. 
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