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A case of silent myocardial ischemia associated with 
severe and prolonged hypoglycemia
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Abstract

The scientific literature on treatment options and complications following large insulin overdoses is limited 
to case reports and few retrospective, epidemiological reports providing limited clinical insights. The effect 
of hypoglycemia on the heart is uncertain. There are two main factors that are commonly associated with 
electrocardiographic changes during hypoglycemia, of which the first is linked to the rapid decrease in blood 
glucose levels, and the other to the decrease in potassium serum levels.
We report a case of severe and prolonged hypoglycemia due to deliberate misuse of long-acting insulin 
associated with transient electrocardiographic ischemic changes without symptoms of myocardial ischemia. 
We diagnosed and treated this patient as a case of silent cardiac ischemia.
Hypoglycemia is a common event in patients affected by insulin dependent diabetes mellitus. The emergency 
physicians should be aware of aspecific or ischemic ECG alterations associated with severe hypoglycemia. 
As shown in this case report, ECG monitoring is crucial for early detection of ischemic electrocardiographic 
changes suggestive of myocardial ischemia in diabetic patients. 
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Riassunto

La letteratura scientifica relativa agli aspetti clinici e terapeutici in caso di sovradosaggio di insulina consiste 
principalmente di case report aneddotici e di alcuni studi epidemiologici retrospettivi. L'effetto dell'ipogli-
cemia sul cuore è ancora poco conosciuto. Le alterazioni elettrocardiografiche in corso di ipoglicemia sono 
associate a due fattori, di cui uno è correlato direttamente alla riduzione della glicemia e l'altro all'ipopotas-
siemia secondaria.
Riportiamo il caso di un paziente con grave e prolungata ipoglicemia, a causa di un abuso volontario di 
insulina ad azione prolungata, associata ad alterazioni elettrocardiografiche di tipo ischemico, transitorie 
e senza sintomi di ischemia miocardica. Questo è stato diagnosticato e trattato come un caso di ischemia 
miocardica silente. L’ipoglicemia è un evento comune anche nei pazienti affetti da diabete mellito insuli-
no-dipendente. I medici di pronto soccorso devono essere consapevoli delle alterazioni elettrocardiografiche 
aspecifiche o ischemiche associate all’ipoglicemia severa. Come evidenziato in questo case report, il moni-
toraggio elettrocardiografico è cruciale per il precoce riconoscimento delle modifiche elettrocardiograpfiche 
suggestive di ischemia miocardica nei pazienti diabetici. 
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TAKE-HOME MESSAGE
In case of severe and prolonged hypoglycemia, ECG monitoring is crucial for early detection of 

aspecific or ischemic electrocardiographic changes in diabetic patients.  
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INTRODUCTION
Electrocardiographic (ECG) changes have 
been observed during insulin-induced hypo-
glycemia, including depression of the ST 
segment, flattening of the T wave and pro-
longation of the QT interval [1]; moreover, 
anecdotal cases of hypoglycemia-induced 
ischemic ECG changes have been also re-
ported [2–7]. We report a case of severe and 
prolonged hypoglycemia due to deliberate 
misuse of long-acting insulin associated with 
transient ECG ischemic changes in a patient 
without symptoms of myocardial ischemia.

CASE REPORT
A 55-year-old man referred to our emergency 
department following a low-impact car acci-
dent. He was found unconscious, with low 
capillary blood glucose level (7 mg/dl). A pe-
ripheral intravenous cannula was inserted and 
blood extracted followed by administration of 
30 ml (9.9 g) of 33% dextrose solution. After 
infusion he was confused, yet he was able to 
report to be affected by diabetes in treatment 
with oral antidiabetic therapy. On arrival, 
ECG was normal (Figure 1).
After about 2 hours, despite continuous in-
fusion of 10% dextrose, he fell again uncon-
scious with a capillary blood glucose level as 
< 40 mg/dl. During treatment, the patient 
showed an epileptic seizure, which was trea-
ted with intravenous diazepam.
Arterial blood gas test showed the following 
parameters: pH 7.31; PaO2 56 mmHg; 
PaCO2 44 mmHg; HCO3 22.2 mMol/L; Se-
rum Lactate 6.4 mMol/L; Na 135 mMol/L; 
and K 2.3 mMol/L. 
A naso-gastric aspiration showed the absence 
of any residual of tablets in his stomach.
The patient remained unconscious with low 
levels of capillary blood glucose despite dex-
trose infusion and, therefore, he was unable to 
provide further information about his medi-
cal history. 
After 2 hours, the sister-in-law arrived, re-
porting that the patient was affected by a 
not well-defined psychiatric disorder and the 
previous evening he had threatened of har-
ming himself, while leaving home. Despite 

administration of dextrose-containing fluids 
was continued for many hours, blood glucose 
levels did not come back completely normal.
After his awakening, in the following hours 
the patient admitted to having intook, the 
evening before, a whole long-acting basal in-
sulin-pen (glargine 300 U) and one type of 
rapid-acting insulin-pen (lispro 300 U), for 
self-injurious purpose.  
Dextrose infusion was continued with a sub-
sequent slow improvement of the metabolic 
values (glucose, pH, potassium and lactate). 
An ECG monitoring was performed, which 
showed an inversion of T wave in II, III, aVF, 
and V3-V6 (Figure 2). However, our patient 
reported no chest pain or other symptoms of 
myocardial ischemia during all medical ob-
servation. 
Echocardiogram showed normal kinesis, as 
well as ejection fraction value and serial ul-
trasensitive T troponin measurements were 
found to be normal.  
After about 30 hours from the arrival, an 
ECG monitoring showed the regression of 
the ischemic signs and the patient, who was 
diagnosed with silent cardiac ischemia, was 
discharged.

DISCUSSION
The scientific literature concerning the con-
sequences and treatment of large insulin 
overdoses mainly consists of case reports and 
a few retrospective, epidemiological evalua-
tions with limited clinical information [2–8]. 
However, a systematic review on clinical 
course, complications and treatment of insu-
lin overdose cases has been recently published 
[9].
Electrolyte disturbances, including hypoka-
lemia and hypocalcemia, cardiac disturban-
ces and organ toxicity, such as hepatotoxicity 
were also reported as a result of insulin over-
doses [9].
Also, recent studies showed that mild-to-se-
vere hypoglycemia was associated with incre-
ased frequency of cardiovascular events [10–
12]. Moreover, Desouza and coll. [13] found 
that silent hypoglycemia was more likely to 
be associated with cardiac ischemic events 



Journal of Health and Social Sciences 2019; 4,1:123-130

126

Figure 1. Normal ECG on arrival at emergency department.

Figure 1. ECG showing an inversion of T wave in II, III, aVF, and V3-V6 about 6 hours after arrival at the 
emergency department.
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than normoglycemia and hyperglycemia in 
diabetic patients.
Hypoglycemia is known to trigger coun-
ter-regulatory adrenosympathetic systems 
and thereby create cardiac electrical instabili-
ty and electrophysiologic alterations [14]. Si-
multaneous ECG monitoring may highlight 
the following ECG changes in atrioventri-
cular conduction, ventricular depolarization, 
and ventricular repolarization in response 
to hypoglycemia: P-R interval shortening; 
ST-segment depression; T-wave flattening; 
reduction of T-wave area; and QTc-interval 
prolongation [12].
There are two common causes of ECG chan-
ges during hypoglycemia: the first one has 
been associated with the reduction in blood 
glucose, whereas the other one was related to 
the decrease in serum potassium concentra-
tion. 
Indeed, glucose plays a direct role, because 
hypoglycemia can alter the important balance 
between energy supply and demand; in ad-
dition, it is well-recognized that the admini-
stration on insulin, by an increased potassium 
influx, may result in hypokalemia-induced 
ECG changes [5], such as prolongation of the 
QT interval, decreased of amplitude of the T 
wave, flattening and broadening of the wave, 
or inversion of T wave in II, III, aVF, and V3-
V6, as observed in our clinical case.
Furthermore, hypoglycemia induces the re-
lease of some counter-regulatory hormones 
such as catecholamine (epinephrine and, to 
a lesser extent, norepinephrine), glucagon, 
cortisol, and growth hormone (15). Both 
catecholamine release and increased myo-
cardial work and oxygen consumption have 
been shown to occur in patients affected by 
hypoglycemia, especially in case of rapid de-
crease in blood glucose [16–18]. Therefore, it 
is likely that acute hypoglycemia may trigger 
ischemia and cardiovascular events [13]. In-
creased counter-regulatory hormones, which 
are caused by hypoglycemia or rapid decrease 
in blood glucose, may induce vasoconstriction, 
platelet aggregation, and thereby ischemia 
[12, 19, 20]. Indeed, animal studies have also 

documented such an effect exerted by hypo-
glycemia on myocardial ischemia/reperfusion 
injury [17], and both animal and human stu-
dies showed that hypoglycemia may increase 
myocardial infarct size [2, 3, 17]. Hypoglyce-
mia-induced silent myocardial ischemia has 
also been suggested by multiple authors [3, 
21]. For instance, Koh and coll. [22] showed 
that patients affected by coronary artery di-
sease being not diabetic may present ische-
mic ECG changes during hypoglycemia. In 
patients affected by type 1 diabetes without 
coronary artery disease, Russell and coll. [23] 
demonstrated that myocardial adaptation to 
hypoglycemia is impaired during hypoglyce-
mia. Finally, other potential mechanisms by 
which hypoglycemia may lead to myocardial 
ischemia are secondary to an increased release 
of some markers of endothelial dysfunction, 
such as VIII factor, von Willebrand factor, in-
terleukins, cytokines levels, and endothelin-1 
[24–26].

CONCLUSION
In sum, diabetic patients are predisposed to 
myocardial ischemia and electrical instabili-
ty consisting of QTc-interval prolongation. 
Therefore, hypoglycemia needs to be carefully 
considered and recognized in these patien-
ts, as it can lead to ECG changes and silent 
myocardial ischemia. 
As shown in this case of diabetic patient who 
was diagnosed with silent cardiac ischemia, 
emergency physicians should be aware that 
overdosing on insulin can cause prolonged 
hypoglycemia requiring ECG monitoring to 
early detect any electrocardiographic ische-
mic signs of myocardial ischemia.



Journal of Health and Social Sciences 2019; 4,1:123-130

128

References

1. Lloyd-Mostyn RH, Oram S. Modification by propranolol of cardiovascular effects of induced hypoglycae-
mia. Lancet. 1975;1(7918):1213–1215.

2. Bansal S, Toh SH, LaBresh KA. Chest pain as a presentation of reactive hypoglycemia. Chest. 
1983;84(5):641–642.

3. Pladziewicz DS, Nesto RW. Hypoglycemia-induced silent myocardial ischemia. Am J Cardiol. 
1989;63(20):1531–1532.

4. Markel A, Keidar S, Yasin K. Hypoglycemia-induced ischaemic ECG changes. Presse Med. 
1994;23(2):78–79. 

5. Matsunaga R, Miura J, Fujito T, Uchgata Y, Inoue T, Kamishirado H, et al. Ischemic change on electrocar-
diogram induced by hypoglycemia in a diabetic patient. Jpn Circ J. 1998;62(2):142–145.

6. Kamijo Y, Soma, K, Aoyama N, Fukuda M, Ohwada T. Myocardial infarction with acute insulin poisoning 
- a case report. Angiology. 2000;51(8):689–693.

7. RuDusky BM. Regarding “myocardial infarction with acute insulin poisoning”. Angiology. 
2001;52(3):229–230.

8. von Mach MA, Meyer S, Omogbehin B, Kann PH, Weilemann LS. Epidemiological assessment of 160 
cases of insulin overdose recorded in a regional poison unit. Int J Clin Pharmacol Ther. 2004;42(5):277–
280.

9. Johansen NJ, Christensen MB. A systematic review on insulin overdose cases: clinical course, complica-
tions and treatment options. Basic Clin Pharmacol Toxicol. 2018;122(6):650–659.

10. Hsu PF, Sung SH, Cheng HM, Yeh JS, Liu WL, Chan WL, et al. Association of clinical symptomatic 
hypoglycemia with cardiovascular events and total mortality in type 2 diabetes: a nationwide popula-
tion-based study. Diabetes Care. 2013;36(4):894–900.

11. Writing Committee Members. Yancy CW, Jessup M, Bozkurt B, Butler J, Casey DE Jr, Drazner MH, et 
al. 2013 ACCF/AHA guideline for the management of heart failure: a report of the American College 
of Cardiology Foundation/American Heart Association Task Force on practice guidelines. Circulation. 
2013;128(16):e240–327.

12. Sanon VP, Sanon S, Kanakia R, Yu H, Araj F, Oliveros R, et al. Hypoglycemia from a cardiologist’s per-
spective. Clin Cardiol. 2014;37(8):499–504.

13. Desouza C, Salazar H, Cheong B, Murgo J, Fonseca V. Association of hypoglycemia and cardiac ischemia: 
a study based on continuous monitoring. Diabetes Care. 2003;26(5):1485–1489.

14. Robinson RT, Harris ND, Ireland RH, Lee S, Newman C, Heller SR. Mechanism of abnormal cardiac 
repolarization during insulin-induced hypoglycemia. Diabetes. 2003;52(6):1469–1474.

15. Cryer PE. Glucose counterregulation in man. Diabetes. 1981;30(3):261–264.

16. Gage JE, Hess OM, Murakami T, Ritter M, Grimm J, Krayenbuehl HP. Vasoconstriction of stenotic coro-
nary arteries during dynamic exercise in patients with classic angina pectoris: reversibility by nytroglycerin. 
Circulation. 1986;73(5):865–876.

17. Libby P, Maroko PR, Braunwald E. The effect of hypoglycemia on myocardial ischemic injury during 
acute experimental coronary artery occlusion. Circulation. 1975;51(4):621–626.

18. Tremblay A, Pinsard D, Coveney S, Catellier C, Laferrière G, Richard D, et al. Counterregulatory respon-
se to insulin-induced hypoglycemia in trained and nontrained humans. Metabolism. 1990;39(11):1138–
1143.

19. De Fronzo RA, Hendler R, Christensen N. Stimulation of counterregulatory hormonal responses in dia-
betic man by a fall in glucose concentration. Diabetes. 1980;29(2):125–131.

20. Galassetti P, Davis SN. Effects of insulin per se on neuroendocrine and metabolic counter-regulatory 
responses to hypoglycaemia. Clin Sci (Lond). 2000;99(5):351–362.



Journal of Health and Social Sciences 2019; 4,1:123-130

129

21. Duh E, Feinglos M. Hypoglycemia-induced angina pectoris in a patient with diabetes mellitus. Ann 
Intern Med. 1994;121(12):945–946.

22. Koh H, Nambu S, Tsushima M, Nishioheda Y, Murakami K, Ikeda M. The effects of insulin on the car-
diovascular system in patients with coronary heart disease. Arzneimittelforschung. 1984;34 (2):185–190.

23. Russell RR 3rd, Chyun D, Song S, Sherwin RS, Tamborlane WW, Lee FA, et al. Cardiac responses to 
insulin-induced hypoglycemia in nondiabetic and intensively treated type 1 diabetic patients. Am J Physiol 
Endocrinol Metab. 2001;281(5):e1029–1036.

24. Desouza CV, Bolli GB, Fonseca V. Hypoglycemia, diabetes, and cardiovascular events. Diabetes Care. 
2010;33(6):1389–1394.

25. Rana OA, Byrne CD, Greaves K. Intensive glucose control and hypoglycaemia: a new cardiovascular risk 
factor? Heart. 2014;100(1):21–27.

26. Lee SA, Cho SJ, Jeong MH, Kim YJ, Kim CJ, Cho MC, et al. Hypoglycemia at admission in patients with 
acute myocardial infarction predicts a higher 30-day mortality in patients with poorly controlled type 2 
diabetes than in well-controlled patients. Diabetes Care. 2014;37(8):2366–2373.




