
                     
International Journal of Medical Science and Innovative Research (IJMSIR) 

IJMSIR : A Medical Publication Hub   
Available Online at: www.ijmsir.com 
Volume – 7, Issue – 2,  April – 2022 , Page No. : 01 - 04 

 
Corresponding Author: Dr. D.P. Bansal, ijmsir, Volume – 7 Issue - 2, Page No. 01 - 04 

   
  P

ag
e 

1 

ISSN- O: 2458 - 868X, ISSN–P: 2458 – 8687 
National Library of Medicine - ID: 101731606 
 

Ecg Changes In Hypoglycemic Episode In Diabetic Patients And Its Association With Morbidity And Mortality 
1Dr.  Ambika Tyagi, Resident, Department of General Medicine, Mahatma Gandhi Medical College and Hospital, Jaipur 
2Dr. D.P. Bansal, Prof. and Unit Head, Department of General Medicine, Mahatma Gandhi Medical College and Hospital, 

Jaipur 
3Dr. Puneet Rijhwani, Professor and Head, Department of General Medicine, Mahatma Gandhi Medical College and 

Hospital, Jaipur 
4Dr. Aditi, Jr2, Department of General Medicine, Mahatma Gandhi Medical College and Hospital, Jaipur 
5Dr. Fahim, Jr2, Department of General Medicine, Mahatma Gandhi Medical College and Hospital, Jaipur 
6Dr. Monali, Jr2, Department of General Medicine, Mahatma Gandhi Medical College and Hospital, Jaipur  

Corresponding Author: Dr. D.P. Bansal, Prof. and Unit Head, Department of General Medicine, Mahatma Gandhi 

Medical College and Hospital, Jaipur 

Citation this Article: Dr.  Ambika Tyagi, Dr. D.P. Bansal, Dr. Puneet Rijhwani, Dr. Aditi, Dr. Fahim, Dr. Monali, “Ecg 

Changes In Hypoglycemic Episode In Diabetic Patients And Its Association With Morbidity And Mortality”, IJMSIR- 

April - 2022, Vol – 7, Issue - 2, P. No. 01 – 04. 

Type of Publication: Original Research Article   

Conflicts of Interest: Nil 

Abstract 

Background: Hypoglycemia is a cause of significant 

morbidity among patients with diabetes and may be 

associated with greater risk of death. Self-report of severe 

hypoglycemia is therefore an important prognostic 

indicator that should be included in the clinical 

assessment of each patient with diabetes. 

Methods: A hospital based prospective observational 

study conducted on 80 patients presenting with acute 

hypoglycaemic episode (RBS < 70 mg/dl). ECG of all 

patients were recorded. Data were collected and analyzed 

by EPI-info software. 

Results: out of 80 patients 2 patients died and out of 2 

died patients 1patients  show flat T-wave & short PR 

interval and both patients show ST depression & 

Increased  QTc interval. 

Conclusion: We concluded that various 

electrocardiographic findings were associated with 

hypoglycemia in DM patients, to name a few (ST 

segment and repolarization changes, T-wave flattening 

and inversion, QT interval prolongation, as well as sinus 

tachycardia and bradycardia, various degrees of 

atrioventricular block) found in various isolated case 

reports. Our study highlights the most common ECG 

finding as increased amplitude seen during hypoglycemia 

in Type 2 DM patients and patients with ST depression 

and increased QTc interval which was associated with 

poor prognosis. Awareness, diabetes education and the 

appropriate way of taking Oral hypoglycemic agents 

(OHA) can lead to reduction in number of hypoglycemic 

events and related signs. One drawback of our study was 

that more rural patients should have been included, more 

female patients should have been included in the study 
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Introduction  

Diabetes Mellitus (DM) is one of the most challenging 

public health problems in 21st century. There is an 

urgency for greater action to improve diabetes outcomes 

and reduce the global burden of diabetes now affecting 

more than 425 million people, of which one-third are 

people older than 65 years. The estimates of children and 

adolescents below age 19 with type 1 diabetes has risen 

to over a million. If nothing is done, the number of 

people with diabetes may rise to 693 million in 2045, 

although positively the incidence has started to drop in 

some high income countries.1 

Hypoglycemia is a cause of significant morbidity among 

patients with diabetes and may be associated with greater 

risk of death. Hypoglycemia is common in patients with 

type 1 and type 2 diabetes, increasing in prevalence with 

disease duration and higher HbA1c. Patient-reported 

severe hypoglycemia is associated with 3.4-fold increase 

in 5-year mortality. 2 Self-report of severe hypoglycemia 

is therefore an important prognostic indicator that should 

be included in the clinical assessment of each patient 

with diabetes. 

Material and methods   

Type of Study: A hospital based prospective 

observational study 

Period of Study: January 2020 to June 2021 

Place of Study: Department of General Medicine, 

Mahatma Gandhi Medical College & Hospital, Jaipur 

Institute Ethics Committee approval to be obtained 

before start of study.   

Written and informed consent of the patients was 

obtained from all participants before enrolment into the 

study.  

Selection of cases Patients presenting with hypoglycemia 

attending OPD  

Sample Size: All patients of diabetes mellitus who 

present to the emergency department and attending OPD  

Plan of Study  

Inclusion Criteria  

a) All patients presenting with acute hypoglycaemic 

episode (RBS < 70 mg/dl)  

b) Age > 18 years 

Exclusion Criteria  

a) Patients with pre-existing cardiac disease including 

CAD, Arrythmias. 

b) Patients presented with Acute Coronary events or 

Acute cerebrovascular events.  

c) Patients with history of recent infections or having a 

comorbid condition predisposing to ECG Changes.  

d) Patients with history of following arrhythmogenic 

drug intake.  

Data collected was analysed by frequency, percentage, 

mean, standard deviation (S. D). Appropriate statistical 

tests were used to find significant association. P Value < 

0.05 was considered statistically significant. 

Results 

Table 1: Socio-demographic profile 

Mean age  55.91±10.88 Yrs 

Male : Female  5 : 3 

Family history  7(8.75%) 

Mean duration of DM 20.65±3.11 Yrs 

Mortality  2 (2.50%) 

Mean age was 55.91±10.88 Yrs. 62.50% patients were 

male and 37.50% patients were female. 8.75% patients 

family history regarding DM present. Mean duration of 

DM was 20.65±3.11 Yrs. Most common symptom was 

syncope(85.00%), fatigue(71.25%), weakness(71.25%), 

palpitation (70.00%), diaphoresis(66.25%), 
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irritability(55.00%) and Syncope(5.00%) &  

seizures(5.00%).2.50% patients were died 

Table 2: ECG Finding wise distribution of study subjects 

ECG finding    No of cases  Percentage  

T-wave  

 

 

Flat  48 60.00 

Normal  17 21.25 

Slight 

prolonged  

15 18.75 

QTc 

interval  

 

Normal  18 35.00 

Increased  52 65.00 

Amplitude 

 

Normal  20 25.00 

Increased  60 75.00 

P-R 

interval  

Short  16 20.00 

Normal  64 80.00 

ST segment  Depression  20 25.00 

Normal  60 75.00 

In our study, most common ECG finding was increased 

amplitude seen 75.00% patients, increased QTc interval 

seen in 65.00% patients, flat T-wave seen in 60.00% 

patients, ST segment depression seen in 25.00% patients 

and PR interval short seen in 20.00% patients.  

Table 3: Association between ECG Finding and mortality 

ECG finding    Total 

no of 

cases  

Outcome  

Mortality  Survived  

T-wave  

 

 

Flat  48 1 47 

Normal  17 0 17 

Slight 

prolonged  

15 1 14 

QTc 

interval  

 

Normal  18 0 18 

Increased  52 2 50 

Amplitude 

 

Normal  20 0 20 

Increased  60 2 58 

P-R Short  16 1 15 

interval  Normal  64 1 63 

ST 

segment  

Depression  20 2 18 

Normal  60 0 60 

In our study, out of 80 patients 2 patients died and out of 

2 died patients 1patients show flat T-wave & short PR 

interval and both patients show ST depression & 

Increased QTc interval. 

Discussion  

Most common ECG finding was increased amplitude 

seen 75.00% patients, increased QTc interval seen in 

65.00% patients, flat T- wave seen in 60.00% patients,ST 

segment depression seen in 25.00% patients and PR 

interval short seen in 20.00% patients in our study. It is 

well described that the features of the ECG changes 

during hypoglycemia.3-6 These changes include a general 

slowing of the conduction, as quantified by prolonged 

QTc and prolonged TpTec. This relates directly to an 

apparent risk of hypoglycemia-related cardiac 

arrhythmia2 and may constitute a possible basis for a 

hypoglycemia alarm. In previous studies, a fair 

sensitivity and specificity has been achieved applying 

continuous and automated ECG analysis.7 A potential 

shortcoming may be the fact that a number of other 

factors affect ECG features. These include drugs 

commonly used by diabetes patients such as many 

antihypertensive agents (angiotensin-convertingenzyme 

inhibitors and beta blocking agents)8-9, drugs for 

congestive heart disease such as digoxine10 (which 

reduces the QTc), and, importantly, also the 

hypoglycemia-associated autonomic failure per se (which 

includes reduced or abolished release of 

catecholamine).3This might be the reason that T1DM 

patient with late diabetes complications display less ECG 

changes at comparable glucose levels when compared 

with healthy subjects and T1DM patients without 
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complications.11 This is in line with our data showing that 

three out of nine patients who did not display ECG 

changes during hypoglycemia suffered from impaired 

awareness of hypoglycemia, although the small study 

size does not allow statistical conclusions to be made. 

Conclusion 

We concluded that various electrocardiographic findings 

were associated with hypoglycemia in DM patients, to 

name a few (ST segment and repolarization changes, T-

wave flattening and inversion, QT interval prolongation, 

as well as sinus tachycardia and bradycardia, various 

degrees of atrioventricular block) found in various 

isolated case reports. Our study highlights the most 

common ECG finding as increased amplitude seen during 

hypoglycemia in Type 2 DM patients and patients with 

ST depression and increased QTc interval which was 

associated with poor prognosis. Awareness, diabetes 

education and the appropriate way of taking Oral 

hypoglycemic agents (OHA) can lead to reduction in 

number of hypoglycemic events and related signs. One 

drawback of our study was that more rural patients 

should have been included, more female patients should 

have been included in the study 

References 

1. Khapre MP, Mudey A, Goyal RC, Wagh V. Low 

awareness of diabetes affecting the clinical outcome 

of patient –A cross sectional Study conducted in rural 

tertiary care hospital. Int J Biol Med Res. 

2011;2(3):627-630.  

2. Gupta RK, Shora TN, Jan R, et al. Knowledge, 

Attitude and Practices in Type 2 Diabetes Mellitus 

Patients in Rural Northern India. Indian J Comm 

Health. 2015; 27(3): 327-33 

3.  Alperin N, Sadeh D. An improved method for on-

line averaging and detecting of ECG waveforms. 

Comput Biomed Res. 1986; 19(3):193–202.  

4.  Lepeschkin E, Surawicz B. The measurement of the 

Q-T interval of the electrocardiogram. Circulation. 

1952;6(3):378–88. 

5. Welch P. The use of fast Furier transform for the 

estimation of power spectra: a method based on time 

averaging over short, modified periodograms. IEEE 

Trans Audio Electroacoustics. 1967;15(2):70–3.  

6.  Elsborg R, Remvig L, Beck-Nielsen H, Juhl CB. 

Detecting hypoglycemia by using the brain as a 

biosensor. In: Serra PA, editor. Biosensors for health, 

environment and biosecurity. Rijeka: InTech; 2011. 

pp. 273–92.  

7. Davies AG, Evans S. Sweat detection as an indicator 

of nocturnal hypoglycaemia. Lancet. 

1995;346(8977):772.  

8.  Hansen KA, Duck SC. Teledyne Sleep Sentry: 

evaluation in pediatric patients for detection of 

nocturnal hypoglycemia. Diabetes Care. 

1983;6(6):597–600.  

9.  Cryer PE. Mechanisms of hypoglycemia-associated 

autonomic failure and its component syndromes in 

diabetes. Diabetes. 2005;54(12):3592–601. 

10. Lipponen JA, Kemppainen J, Karjalainen PA, 

Laitinen T, Mikola H, Kärki T, Tarvainen MP. 

Hypoglycemia detection based on cardiac 

repolarization features. Conf Proc IEEE Eng Med 

Biol Soc. 2011;2011:4697–700.  

11. Nguyen HT, Ghevondian N, Jones TW. Real-time 

detection of nocturnal hypoglycemic episodes using a 

novel non-invasive hypoglycemia monitor. Conf 

Proc IEEE Eng Med Biol Soc. 2009;2009:3822–5 

 


