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ABSTRACT 
 
Background: To study the QTc interval in patients admitted as medical emergencies and to predict in-hospital outcomes 
of the patients. Methods: Prospective observational study carried out in 312 patients admitted in our hospital with acute 
medical emergency. Clinical, echocardiographic and laboratory profile and in-hospital outcome of patients with medical 
emergencies were assessed as a part of work up. QTc interval was calculated by using Bazzets formula with in 24hrs of 
admission by using standerd 12 lead ECG. Patients with QTc ≥0.44 sec in male and QTc ≥0.46 sec in females were taken 
as the cutoff value for prolonged QTc interval and values were compared with outcome and duration of stay in hospital. The 
patients during hospital stay and were observed for outcome like duration of stay ,development of major complications or 
worsening of symptoms ,and death were assessed in relation to the QTc interval. Results: Prolonged QTc interval ≥ 
0.44sec in male and ≥ 0.46sec in female was observed in 113 patients (36.2%). In the study 137(43.9%) patients had  
cardiovascular emergencies in which 55(48.7%) patients had prolonged QTc,112(35.9%) had presented with neurological 
emergencies among them 34(30.1%) patients had prolonged QTc,66(21.2%) patients had respiratory emergencies 
showing QTc prolongation in 27 (23.9%) patients,28(9%)patients had presented with gastrointestinal emergencies have 
9(8%) patients with prolonged QTc,35(11.2%) patients had renal emergencies had 9 (7%) patients with long QTc,12(3.4%) 
patients had endocrine emergenicies like DKA and HHS had 5(4.4%) patients  with long QTc .outcome of the patients 
showing duration of stay was prolonged and deaths were relatively high in patients with long QTc. Conclusion: Prolonged 
QTc interval was found to be an important predictor of in-hospital  outcome of the patients with prolonged QTc were 
showing bad outcome when compared with the patients with normal QTc interval in terms of duration of stay, improvement 
and death. 
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INTRODUCTION 
 

Electrocardiogram is a invaluable and easily 

available bedside non-invasive tool in assessing 

acutely ill patients. Of all the ECG measurements 

QT interval is one of the important predictors of 

outcome in critically ill patients.[1] The QT interval 

represents the onset of electrical depolarization of 

the ventricles to the end of repolarization of the 

heart. This interval is measured from the beginning 

of the QRS complex to the end of the T wave. It is 

influenced by both physiological and pathological 

factors including emotional stress, gender, obesity, 

food consumption, and electrolyte disturbances, as 

well as diseases of the heart muscle and coronary 

artery disease. Various drugs can also cause 

prolonged QT interval which are commonly used in 

critically ill patients.[2]  

QT interval varies inversely with heart rate and is 

therefore corrected by formulas that take this 

variation into account; the corrected interval is 

designated “QTc”. The cause of prolongation may 

be multi factorial but is generally    congenital   (e.g., 
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long QT syndrome) or acquired (e.g., induced by 

medications).QTc can be calculated by Bazett's 

formula QT/RR. QTc prolongation is defined as QTc 

interval of more than 440 ms for men and that of 460 

ms for women.[3] 

Patients admitted as medical emergencies has variety 

of age group and primary disease. These patients 

have high morbidity and mortality. The acutely ill 

patients are at increased risk of developing 

prolonged QTc and Torsedes de pointes due to risk 

factors, such as renal or hepatic dysfunction, 

electrolyte abnormalities, brady arrhythmias and 

increased exposure to drugs causing prolonged QTc 

interval.[4] 

 

MATERIALS AND METHODS 
 

Source of Data 

Patients admitted with ‘acute medical emergencies’ 

at B.L.D.E.U’S Shri B.M. Patil Medical College 

Hospital and Research centre, Vijayapur between 

December 2017 to August 2019.  
 

Inclusion criteria: 

Patients with Acute medical emergencies 
 

Exclusion Criteria 

1. All  cardiac arrhythmias 

2. Patients  age less than 18 yrs 
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Methodology 

To determine the clinical outcome of the patient in 

relation to the prolonged QTc interval in patients 

who has admitted to the BLDE hospital with acute 

medical emergency, a standardized assessment will 

be performed. 

Clinical history and examination, electrocardiogram 

at admission, cardiac enzymes-Troponin I, CPK 

MB, Echocardiograhy, CT/MRI brain, ABG analysis 

and other relavent laboratory investigations were 

done. QT interval was calculated for all the patients 

who admitted with medical emergency with in the 

24hr of admission .QT interval was corrected with 

heart rate by using Bazzets formula, which is most 

commly used for the QTc calculation. A 12 lead 

ECG will be done using BPL CARDIART 6108-T 

ECG machine and ECG will be analysed. The QT 

interval was calculated from V3 lead .if lead led V3 

was not clear V2 followed by lead 2 was preferred. 

The formula to calculate QTc is mentioned below. 

Bazzets formula =     

 

Statistical analysis: 

All characteristics were summarized descriptively. 

For continuous variables, the summary statistics of 

mean± standard deviation (SD) were used. For 

categorical data, the number and percentage were 

used in the data summaries and diagrammatic 

presentation. Chi-square (χ2) test was used for 

association between two categorical variables. 

The formula for the chi-square statistic used in the 

chi square test is: 

 
The subscript “c” are the degrees of freedom. “O” is 

observed value and E is expected value.  

If the p-value was < 0.05, then the results were 

considered to be statistically significant otherwise it 

was considered as not statistically significant. Data 

were analyzed using SPSS software v.23.0. and 

Microsoft office 2007. 
 

RESULTS 
 

Table 1: Distribution of Cases According to Symptoms 

Major Presenting Symptoms N % 

Breath Lessness/Chest Pain 84 26.9 

Vomitting And Headache 27 8.7 

Cough 25 8.0 

Consumption Of Unknown Compound 22 7.1 

Abdominal Discomfort 19 6.1 

Fever 13 4.2 

Giddiness 13 4.2 

Swelling Of Both Lower Limbs 12 3.8 

Abdominal Distension 12 3.8 

Loose Stools 8 2.6 

Involuntary Movements In Upper And 

Lower Limbs And Weakness Of Limbs 

7 2.2 

Chest Pain 15 1.0 

Discolouration Of The Eyes 1 0.3 
 

In our study, the total number of patients enrolled 

were 312, of which 67.6% were males and 32.4% 

was female patients. The mean age of the patients 

enrolled in our study was 53.5 (±19.2) years, with 

minimum age 18 and maximum age 99 years. The 

major presenting symptom reported in our study was 

breathlessness 26.9%. In the patients attending the 

ED, the system involved were CNS 35.9%, CVS, 

43.9%, GI/hepato-biliary 9%, respiratory system 

21.2%, renal 21.2%, endocrinology 3.2% and 

hematology 0.3%. The distribution of patients as per 

ABG were: acidosis 21.8%, alkalosis 10.3%, CO2 

retention in 1.9% cases. 

 

 
Figure 1: Distribution of cases according to symptoms 

 

Table 2: descriptive statistics of pathological 

parameters 

  Min Max Mean SD 

Haemoglobin 4.2 18 12.6 6.6 

Total Wbc Count 1080 57640 13877.3 7938.9 

ESR 1 134 32.8 31.8 

Rbs 36 525 144.7 103.7 

Sr.Creatinine 0.5 12 1.7 2.2 

Sr.Sodium 103 154 133.8 20.9 

Sr.Potassium 1.3 6.4 4.4 3.6 

Cpk-Mb 3.0 300 46.6 64.5 

Troponin-I 0.012 40000 2864.2 8977.5 

 

Out of 312 patients study group 112 patients(35.9%) 

were presented with the complaints of central 

nervous system ,137 patients (43.9%)had presented 

with the involvement of cardiovascular system ,66 

patients(21.2%) presented with involvement of 

respiratory system ,28 patients(9%) had presented 

with symptoms of gastrointestinal system 

involvement,35 aptients (11.2%)had presented with 

renal emergencies and 10 patients (3.2%)had 

presented with endocrine involvement. 
 

Table 3: distribution of cases according to QTc 

QTc N % 

Prolonged 113 36.2 

Not Prolonged 199 63.8 

Total 312 100.0 

 

Out of 312 patients  the QTc interval prolongation 

within 24 hrs of admission .113 patients had 

http://www.statisticshowto.com/wp-content/uploads/2013/09/chi-square-formula.jpg
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prolonged QTc interval which is more than 0.44 sec 

in males and more than 0.46 in females.shortest was 

0.24 sec and longest was 0.74 with a mean of 0.44 

sec 

 

Table 4: descriptive statistics of QT 

  Min Max Mean SD 

QT 0.20 0.68 0.4 0.1 

QTc INTERVAL 0.24 0.74 0.44 0.1 

 

 
Figure 2: distribution of cases according to QTc 
 

QTc interval was analysed in a different systems and 

values were compared with different system. QTc 

interval of 112 patients with CNS involvement was 

observed 34 had prolonged out of 112. 

Cardiovascular system involvement was observed in 

137 patients, 55 patients had prolonged QT interval 

.66 patients were admitted with respiratory 

emergency 27 patients had prolonged QT interval.35 

renal emergencies were observed for QT 

prolongation only 9 had prolonged,28 patients 

presented with gastro intestinal emergencies in that 9 

ptients had presented with prolonged QTc. 10 

patients had endocrine emergencies like DKA ,5 

patients had prolonged QTc 
 

Table 5: distribution of system involved according to 

QTc 

System involved QTc 

 Prolonged Not Prolonged 

N % N % 

CNS 34 30.1 78 39.2 

CVS 55 48.7 82 72.6 

Gi/Hepatobiliary 9 8.0 19 16.8 

RS 27 23.9 39 34.5 

Renal 9 8.0 26 23.0 

Endo 5 4.4 5 4.4 
 

 
Figure 3: distribution of system involved according to 

QTc 
 

Among 312 patients duration of stay was compared 

with prolonged QTc interval.among 16 patients who 

stayed for less than 24 hrs QTc was prolonged in 5 

patients.76 patients were discharged in 2-3 days 21 

patients had prolonged QTc, 132patients were 

discharged between 4-7 days of admission56 

patients had prolonged QTc, 66 patients had 

discharged between 7-10 days 26 had prolonged 

QTc and 23 patients were admitted for more than 10 

days and QT was prolonged in 5 patients. 

 

Table 6: distribution of duration according to QTc 

Duration QTc p value 

 Prolonged Not Prolonged 

N % N % 

≤24 HRS 5 4.4% 11 5.5% 0.146 

2-3 DAYS 21 18.6% 55 27.6% 

4-7 DAYS 56 49.6% 76 38.2% 

7-10 DAYS 26 23.0% 40 20.1% 

>10 DAYS 5 4.4% 17 8.5% 

Total 113 100.0% 199 100.0% 

 

 
Figure 4: distribution of duration according to QTc 

 

Table 7: distribution of outcome according to QTc 

Outcome  QTc p 

value 
 Prolonged Not Prolonged 

N % N % 

AMA/DOR 0 0.0% 5 2.5% 0.200 

Death 20 17.7% 21 10.6% 

Improved 78 69.0% 143 71.9% 

Not improved/ 
prolonged 

13 11.5% 27 13.6% 

Referred 2 1.8% 3 1.5% 

Total 113 100.0% 199 100.0% 

 

 
Figure 5: Distribution of Outcome According to QTc 

 

Outcome of 312 patients were observed during the 

study and outcome was compared with the QTc 

interval.41 patients were died during the study 20 

had long QTc, worsened or unchanged outcome was 



 Dhappili & Badiger; Prolonged QTc Interval as a Predictor of Medical Emergencies 

Annals of International Medical and Dental Research, Vol (6), Issue (3) Page 8 

 

S
ectio

n
: M

ed
icin

e 

observed in 40 patients and 13 had long QTc, 221 

patients were improved with 78 patients had 

prolonged QTc and 10 patients were referred or went 

against medical advice during study. 

 

DISCUSSION 
 

This study was conduct to evaluate the QTc interval 

in medical emergency patients and their in-hospital 

outcomes. Since ECG is available and relatively 

non-invasive and cheap, knowledge of QTCis of 

immense benefit in patient management.[5] 

The risk assessment for QT prolongation of in‐
hospital patients is based on their medication profile, 

demographic risk factors, electrolyte disturbances, 

and monitoring of the corrected QT (QTc) interval. 

Large population studies have shown a relation 

between QTc and all‐ cause mortality, cardiac 

mortality, and sudden cardiac death.[6,7] A normal 

corrected QT (QTc) for women is less than 0.46 

seconds and for men is less than 0.44 seconds. A 

QTc of greater than 0.50 seconds in either gender 

positively correlates with a higher risk for TdP. The 

duration of QTc is a reliable risk indicator of cardiac 

events. Therefore, patients with long QT syndrome 

and associated ventricular arrhythmias should 

receive QT monitoring in the ED (class I 

recommendation).[8,9] 

In our study the mean QTc interval observed was 0.5 

(±0.1) with range of minimum 0.24 to maximum 

0.74.The importance of QT monitoring in the ED 

cannot be underestimated because ED patients are 

uniquely at risk for developing TdP owing to their 

vast array of chief complaints and high acuity. 

Specific patient characteristics are associated with 

development of TdP and should be considered 

during triage and risk stratification.[10] Practice 

guidelines recommend measuring patients’ QT/QTc 

interval at baseline and documenting repeat 

measures at least once every 8 hours.[11] Patients in 

the ED may initially require QT/QTc monitoring 

more frequently, especially if receiving medications 

known to prolong the QT interval.   

The prevalence of QTc prolongation is higher in 

patients brought to ED owing to presence of acute 

ailments. Frequently they have one or more of risk 

factors and are on poly-drug therapy. In this study 

the prevalence of prolonged QTc interval was 

36.2%, which was similar to earlier studies by Birda 

et al. and Seftchick MW et al.[12,13] In the study done 

by Birda et al the prevalence of QTc prolongation 

was 34.1%.  In this study QTc prolongation was 

observed in 17.7% patients who succumb to the 

disease, 69% patients with improvement, 11.5 % 

who did not improve, and 1.8% referred patients.  

Whereas in a study by Birda et al, there was no 

difference in hospital mortality at subgroup analysis. 

Patients with markedly prolonged QTc interval had 

significantly more episodes of in-hospital ventricular 

tachycardia and hospital mortality.[14] In a recent 

study, the most frequent ECG abnormality (18%) 

was prolonged QTc interval.[15] High prevalence of 

Prolonged QTc (35%) was also reported by George 

TK et al in medical ICU at admission.[16] 

The cardiovascular systems (CVS) involvement 

according to QTc prolongation was found in 48.7% 

cases. In our study ST segment changes observed 

were as follows: depression 9.6%, elevation 17.9%, 

isoelectric 71.2%, saw tooted flutter waves 0.3%, T 

inversion inV1 to V3 0.3% and no change in 0.6%.  

In all the patients the rhythms was regular and 

regional wall motion abnormality was found in 

15.1%. LVEF was found to be less than 45% in 

10.5% of study patients. The QTc interval was 

prolonged in 100% patients with early transmural 

ischemia. When compared with clinically accepted 

indexes of transmural ischemia (i.e., STD and STE 

[≥1 mm] it is the earliest noted ECG abnormality.[18] 

The corrected QT interval (QTc) is prolonged in the 

setting of acute coronary artery disease.[19] 

Our results show QTc prolongation in 30.1% 

patients with CNS involvement.  QTc-prolongation 

is common after posterior circulation stroke and is 

also associated with temporal lobe infarction.[20] Our 

finding demonstrated QTc prolongation in 8% of 

patients having renal involvement and with mean sr. 

creatinine 1.9 (±2.3). The QTc prolongation was also 

observed in 36.3% patients with sr. creatinine > 1.2. 

Hemodialysis patients have tendency to have higher 

values of QTc.[20] QT interval prolongation is a 

predictor of sudden cardiac death due to ventricular 

arrhythmias, which may account for 1.4% to 25% of 

deaths in end-stage renal disease (ESRD).[21] 

Overt hypothyroidism is associated with many 

cardiac manifestations, such as prolongation of QRS 

and QT intervals. QT prolongation and increased 

QTd have been shown to be directly related to TSH 

level in overt hypothyroidism.[22] Paradoxically, 

hyperthyroidism can also lead to QT prolongation. 

In adults with hyperthyroidism, QTc is prolonged 

compared with controls that tends to normalize with 

treatment of hyperthyroidism.[23-25] QTc prolongation 

observed at baseline in type 2 diabetic (T2D) was 

significantly associated with QTc prolongation 

during severe hypoglycemia (SH) in patients with 

T2D, indicating the need of QTc monitoring and 

measures to be taken to avoid SH.[26] Prolongation of 

the QTc has been described in a few children 

receiving ketogenic diets. But cardiac effects of 

ketosis have not otherwise been investigated. 

Prolonged QTc occurs frequently during DKA and is 

correlated with ketosis.[27] But the findings regarding 

the QT and QTc interval durations are a little bit 

controversial in type 1 diabetes.[28,29] 

Prolonged QTc (corrected QT) interval and torsades 

de pointes (TDP) are associated with hypocalcemia, 

hypomagnesemia, hypokalemia, possibly alkalosis 

and may result in syncope and sudden cardiac death. 

In this study QTc prolongation was observed in 

patients with mean Sr. potassium 4.2 (±0.9). The 
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QTc prolongation was observed in 17.7% patients 

with sr. potassium < 3.5. QTc duration is highly 

sensitive to hypokalemia, particularly in women. 

Methadone prolongs QTc remarkably compared to 

other non-cardiologic medicines. QTc>500 with 

normal QRS often signifies profound illness and 

substantial mortality risk, though not necessarily 

imminent TdP.[30] Hypokalemia is associated with 

lengthening of QT interval in psychiatric patients on 

admission and it is a strongly recommended as 

screening test.[31] Drugs known to prolong the QTc 

interval should be discontinued immediately. Serum 

potassium and/or magnesium should be replaced if 

the patient is hypokalemic or hypomagnesemic.  

Numerous drugs have been associated with QT 

prolongation and over the last decade a number of 

drugs have been withdrawn from the market or 

restricted because of reports of QT prolongation and 

TdP.[32] In this study out of the 312 patients, 156 

(50%) were on drugs with potential to cause QTc 

prolongation. Among these 156 patients, 43(30%) 

had QTc prolongation. Another study reporting 

comparable prevalence of QTc proportion had 

significant number of patients on drugs with 

potential of prolonging QT interval.  Study by 

Tisdale et al   observed that among patients with a 

prolonged QTc at admission 18 (35%) received a QT 

prolonging drug.[33] In other studies 34.7% of the 

population with a prolonged QTc received a QT 

prolonging drug.[34] It was noted that an additional 

QT prolongation of >60 ms occurred in 57.1% of 

these patients. The study by Kozik and Wung 

documented that 59% received a drug with known 

QT prolonging action.[35] Some evidence indicates 

that concomitant administration of ≥ 2 QTc interval–

prolonging drugs may increase the risk. Conditions 

that lead to elevated plasma concentrations of QTc 

interval–prolonging drugs increase the risk of drug-

induced TdP. These include pharmacokinetic drug 

interactions, inadequate dose adjustment if the drug 

has renal elimination and QTc interval–prolonging 

drugs in patients with acute kidney injury or chronic 

kidney disease.[36] 

In respiratory system disorder, mortality of COPD 

patients is associated with QTc interval. (37)The 

study by Taooka Y et al showed that QTc interval (> 

0.44 seconds) is one of the potential prognostic 

factors for pneumonia in elderly patients.(38)In our 

study QTc prolongation observed in 23.9% with 

respiratory system involvement. 
 

During present study, the mean duration of stay in 

the emergency department was 3.4 (±1.1) days 

ranging from minimum 1 day to maximum 16 days.  

The duration of QTc prolongation was ≤24 hrs. in 

4.4% of patients, 2.-3 days in 18.6% of patients, 4-7 

days in 49.6% of patients, 7-10 days in 23.% of 

patients, and > 10 days in 4.4% of patients. In study 

by Bidra et al the median duration of hospital stay 

was 6 days. Whereas, George TK et al documented 

the mean duration of stay in the Intensive care unit 

(ICU) as 7 days and hospital stay of 13 days. The 

duration of ICU stay was comparable between 

normal QTc vs prolonged QTc group, 7.2 and 7.3 

days respectively. In our study too, the duration of 

ICU stay for QTc prolonged group was not 

significantly different as compared to normal QTc 

group.  

The QT prolongation due to existing cardiovascular 

disorder has been shown to have association with 

poor ICU outcomes. However earlier studies 

demonstrated mixed results in terms of outcome in 

hospital admissions with prolonged QTc interval. 

The outcome of the patient observed was, discharge 

against medical advice in 1.6%, death in 13.1%, 

improvement in 70.8%, prolonged illness in 12.8% 

and referral of 1.6%. In our study QTc prolongation 

resulted in mortality in 17.7% patients, and there was 

improvement in 69% patients. About 11.5 % patients 

had worsening and 1.8% patients were referred.  Our 

results were in congruence with find of study by 

Bidra et al.[39] The results of Bidra et al show 

discharge at recovery in 76%, hospital death in 

18.25%,  leave against medical advice  in 4.9% and 

two patients (0.76%) absconded. Our patient 

mortality rate was lower than the results of Anderson 

et al (all-cause mortality 39%) for patients with QT 

prolongation. The probable reason of findings by 

Anderson et al could be higher rate of ventricular 

arrhythmias patients in their cohort.[40] Seftchick 

MW et al reported structural heart disease, renal 

failure, and stroke as the most common 

comorbidities. About 44% of patients with any 

degree of QTc prolongation were discharged from 

the ED. Furthermore, 23% of patients with QTc 

intervals ≥ 500 ms were discharged from the ED, 

including 16 patients with QTc intervals greater than 

or equal to 500 ms and QRS durations less than 120 

ms (16/60; 27%). Five percent of the patients with 

QTc prolongation died in the ED or during 

hospitalization; none had QTc prolongation or 

torsades de pointes listed as a cause of death.[1] It is 

seen that in acutely ill patients the prevalence of a 

prolonged corrected QT interval (QTc) is much 

higher than one might expect. Though the 

underlying causes may be correctible. 
 

CONCLUSION 
 

To conclude, a high prevalence of QTc prolongation 

was present in patients admitted to our medical 

emergency department along with high incidence of 

risk factors. Therefore, it is critical that emergency 

department staff should not only be cognizant of 

drugs prolonging QTc, but must also thoroughly 

elicit related patient history that may contribute to 

QTc prolongation and monitor patients with risk 

factor for better patient outcomes. 
 

REFERENCES 
 

1. Chang CY, Abujaber S, Reynolds TA, Camargo CA, Jr., 

Obermeyer Z. Burden of emergency conditions and 



 Dhappili & Badiger; Prolonged QTc Interval as a Predictor of Medical Emergencies 

Annals of International Medical and Dental Research, Vol (6), Issue (3) Page 10 

 

S
ectio

n
: M

ed
icin

e 

emergency care usage: new estimates from 40 countries. 

Emergency medicine journal : EMJ. 2016;33(11):794-800. 

2. Amsterdam EA, Kirk JD, Bluemke DA, Diercks D, Farkouh 

ME, Garvey JL, et al. Testing of Low-Risk Patients Presenting 

to the Emergency Department With Chest Pain: A Scientific 

Statement From the American Heart Association. Circulation. 

2010;122(17):1756-76. 

3. Pandian GR, Thampi SM, Chakraborty N, Kattula D, 

Kundavaram PPA. Profile and outcome of sudden cardiac 

arrests in the emergency department of a tertiary care hospital 

in South India. Journal of Emergencies, Trauma, and Shock. 

2016;9(4):139-45. 

4. Drew BJ, Harris P, Zègre-Hemsey JK, Mammone T, 

Schindler D, Salas-Boni R, et al. Insights into the Problem of 

Alarm Fatigue with Physiologic Monitor Devices: A 

Comprehensive Observational Study of Consecutive Intensive 

Care Unit Patients. PloS one. 2014;9(10). 

5. Chang CY, Abujaber S, Reynolds TA, Camargo CA, Jr., 

Obermeyer Z. Burden of emergency conditions and 

emergency care usage: new estimates from 40 countries. 

Emergency medicine journal : EMJ. 2016;33(11):794-800. 

6. Amsterdam EA, Kirk JD, Bluemke DA, Diercks D, Farkouh 

ME, Garvey JL, et al. Testing of Low-Risk Patients Presenting 

to the Emergency Department With Chest Pain: A Scientific 

Statement From the American Heart Association. Circulation. 

2010;122(17):1756-76. 

7. Roden DM, Viswanathan PC. Genetics of acquired long QT 

syndrome. The Journal of clinical investigation. 

2005;115(8):2025-32. 

8. Kallergis EM, Goudis CA, Simantirakis EN, Kochiadakis GE, 

Vardas PE. Mechanisms, risk factors, and management of 

acquired long QT syndrome: a comprehensive review. 

TheScientificWorldJournal. 2012;2012:212178. 

9. Pandian GR, Thampi SM, Chakraborty N, Kattula D, 

Kundavaram PPA. Profile and outcome of sudden cardiac 

arrests in the emergency department of a tertiary care hospital 

in South India. Journal of Emergencies, Trauma, and Shock. 

2016;9(4):139-45. 

10. Drew BJ, Harris P, Zègre-Hemsey JK, Mammone T, 

Schindler D, Salas-Boni R, et al. Insights into the Problem of 

Alarm Fatigue with Physiologic Monitor Devices: A 

Comprehensive Observational Study of Consecutive Intensive 

Care Unit Patients. PloS one. 2014;9(10). 

11. Pandian GR, Thampi SM, Chakraborty N, Kattula D, 

Kundavaram PPA. Profile and outcome of sudden cardiac 

arrests in the emergency department of a tertiary care hospital 

in South India. Journal of Emergencies, Trauma, and Shock. 

2016;9(4):139-45. 

12. Reichlin T, Abacherli R, Twerenbold R, Kuhne M, Schaer B, 

Muller C, et al. Advanced ECG in 2016: is there more than 

just a tracing? Swiss medical weekly. 2016;146:w14303. 

13. Drew BJ, Funk M. Practice standards for ECG monitoring in 

hospital settings: executive summary and guide for 

implementation. Critical care nursing clinics of North 

America. 2006;18(2):157-68, ix. 

14. Drew BJ, Califf RM, Funk M, Kaufman ES, Krucoff MW, 

Laks MM, et al. Practice standards for electrocardiographic 

monitoring in hospital settings: an American Heart 

Association scientific statement from the Councils on 

Cardiovascular Nursing, Clinical Cardiology, and 

Cardiovascular Disease in the Young: endorsed by the 

International Society of Computerized Electrocardiology and 

the American Association of Critical-Care Nurses. 

Circulation. 2004;110(17):2721-46. 

15. Vandenberk B, Vandael E, Robyns T, Vandenberghe J, 

Garweg C, Foulon V, et al. Which QT Correction Formulae to 

Use for QT Monitoring? Journal of the American Heart 

Association. 2016;5(6). 

16. Zègre-Hemsey JK. Cardiac Monitoring in the Emergency 

Department. 2016;28(3):331-45. 

17. Birda CL, Kumar S, Bhalla A, Sharma N, Kumari S. 

Prevalence and prognostic significance of prolonged QTc 

interval in emergency medical patients: A prospective 

observational study. Int J Crit Illn Inj Sci. 2018;8(1):28-35. 

18. Seftchick MW, Adler PH, Hsieh M, Wolfson AB, Chan ST, 

Webster BW, et al. The prevalence and factors associated with 

QTc prolongation among emergency department patients. Ann 

Emerg Med. 2009;54(6):763-8. 

19. Namujwiga T, Nakitende I, Kellett J, Opio M, Lumala A, 

Group KHS. Prognostic performance of ECG abnormalities 

compared to vital signs in acutely ill patients in a resource-

poor hospital in Uganda. Afr J Emerg Med. 2019;9(2):64-9. 

20. George TK, Chase D, Peter JV, Satyendra S, Kavitha R, 

George LR, et al. Association between a prolonged corrected 

QT interval and outcomes in patients in a medical Intensive 

Care Unit. Indian J Crit Care Med. 2015;19(6):326-32. 

21. Kenigsberg DN, Khanal S, Kowalski M, Krishnan SC. 

Prolongation of the QTc Interval Is Seen Uniformly During 

Early Transmural Ischemia. Journal of the American College 

of Cardiology. 2007;49(12):1299-305. 

22. Jimenez-Candil J, Diego M, Cruz Gonzalez I, Gonzalez Matas 

JM, Martin F, Pabon P, et al. Relationship between the QTc 

interval at hospital admission and the severity of the 

underlying ischaemia in low and intermediate risk people 

studied for acute chest pain. International journal of 

cardiology. 2008;126(1):84-91. 

23. Henninger N, Haussen DC, Kakouros N, Selim M, Searls DE, 

Kumar S, et al. QTc-prolongation in posterior circulation 

stroke. Neurocritical care. 2013;19(2):167-75. 

24. Alonso MAG, Lima V, Carreira M, Lugon JR. 

Reproducibility and Reliability Of QTc and QTcd 

Measurements and Their Relationships with Left Ventricular 

Hypertrophy in Hemodialysis Patients. Arquivos brasileiros de 

cardiologia. 2017;109(3):222-30. 

25. Raizada V, Skipper B, Luo W, Garza L, Hines CW, Harford 

AA, et al. Renin-angiotensin polymorphisms and QTc interval 

prolongation in end-stage renal disease. Kidney international. 

2005;68(3):1186-9. 

26. Bakiner O, Ertorer ME, Haydardedeoglu FE, Bozkirli E, 

Tutuncu NB, Demirag NG. Subclinical hypothyroidism is 

characterized by increased QT interval dispersion among 

women. Medical principles and practice : international journal 

of the Kuwait University, Health Science Centre. 

2008;17(5):390-4. 

27. Colzani RM, Emdin M, Conforti F, Passino C, Scarlattini M, 

Iervasi G. Hyperthyroidism is associated with lengthening of 

ventricular repolarization. Clinical endocrinology. 

2001;55(1):27-32. 

28. Cha SA, Yun JS, Lim TS, Kang YG, Lee KM, Song KH, et al. 

Baseline-Corrected QT (QTc) Interval Is Associated with 

Prolongation of QTc during Severe Hypoglycemia in Patients 

with Type 2 Diabetes Mellitus. Diabetes Metab J. 

2016;40(6):463-72. 

29. Kuppermann N, Park J, Glatter K, Marcin JP, Glaser NS. 

Prolonged QT interval corrected for heart rate during diabetic 

ketoacidosis in children. Archives of pediatrics & adolescent 

medicine. 2008;162(6):544-9. 

30. Heller SR. Abnormalities of the electrocardiogram during 

hypoglycaemia: the cause of the dead in bed syndrome? 

International journal of clinical practice Supplement. 

2002(129):27-32. 

31. Zdarska D, Peliskova P, Charvat J, Slavicek J, Mlcek M, 

Medova E, et al. ECG body surface mapping (BSM) in type 1 

diabetic patients. Physiol Res. 2007;56(4):403-10. 

32. Day CP, James OF, Butler TJ, Campbell RW. QT 

prolongation and sudden cardiac death in patients with 

alcoholic liver disease. Lancet. 1993;341(8858):1423-8. 

33. Marill KA, Miller ES. Hypokalemia in women and methadone 

therapy are the strongest non-cardiologic factors associated 

with QT prolongation in an emergency department setting. 

Journal of electrocardiology. 2017;50(4):416-23. 



 Dhappili & Badiger; Prolonged QTc Interval as a Predictor of Medical Emergencies 

Annals of International Medical and Dental Research, Vol (6), Issue (3) Page 11 

 

S
ectio

n
: M

ed
icin

e 

 

34. Trojak B, Astruc K, Pinoit JM, Chauvet-Gelinier JC, Ponavoy 

E, Bonin B, et al. Hypokalemia is associated with lengthening 

of QT interval in psychiatric patients on admission. Psychiatry 

research. 2009;169(3):257-60. 

35. Kim IJ, Yang PS, Kim TH, Uhm JS, Pak HN, Lee MH, et al. 

Relationship Between Anemia and the Risk of Sudden 

Cardiac Arrest- A Nationwide Cohort Study in South Korea. 

Circ J. 2018;82(12):2962-9. 

36. Isbister GK, Page CB. Drug induced QT prolongation: the 

measurement and assessment of the QT interval in clinical 

practice. British journal of clinical pharmacology. 

2013;76(1):48-57. 

37. Tisdale JE, Wroblewski HA, Overholser BR, Kingery JR, 

Trujillo TN, Kovacs RJ. Prevalence of QT interval 

prolongation in patients admitted to cardiac care units and 

frequency of subsequent administration of QT interval-

prolonging drugs: a prospective, observational study in a large 

urban academic medical center in the US. Drug Saf. 

2012;35(6):459-70. 

38. Tisdale JE, Wroblewski HA, Overholser BR, Kingery JR, 

Trujillo TN, Kovacs RJ. Prevalence of QT Interval 

Prolongation in Patients Admitted to Cardiac Care Units and 

Frequency of Subsequent Administration of QT Interval-

Prolonging Drugs. Drug safety. 2012;35(6):459-70. 

39. Kozik TM, Wung SF. Acquired long QT syndrome: 

frequency, onset, and risk factors in intensive care patients. 

Crit Care Nurse. 2012;32(5):32-41. 

40. Tisdale JE. Drug-induced QT interval prolongation and 

torsades de pointes: Role of the pharmacist in risk assessment, 

prevention and management. Canadian Pharmacists Journal : 

CPJ. 2016;149(3):139-52. 

 
 
Copyright: © Annals of International Medical and Dental 

Research. It is an open-access article distributed under the 

terms of the Creative Commons Attribution Non-Commercial 

License, which permits unrestricted non-commercial use, 

distribution, and reproduction in any medium, provided the 

original work is properly cited. 

How to cite this article: Dhappili RR, Badiger S. The Study 

of Prolonged QTc Interval as a Predictor of Outcome in 

Patients Admitted With Medical Emergencies. Ann. Int. 

Med. Den. Res. 2020; 6(3):ME05-ME11. 

Source of Support: Nil, Conflict of Interest: None declared 


