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Safety and tolerability parameters were assessed during 
the phase1 clinical trial of an Investigational New Drug (IND). 
The assessment involves detailed clinical examination, 
electrocardiogram (ECG), and other system-specific tests. It 
takes into account vital signs and laboratory parameters. The 
12-lead surface ECG reflects the complexity of evaluating the 
risks and the benefits of the IND. Today, this is of major concern 
due to the Q-T prolonging potential of some non-cardiac drugs 
(e.g., terfenadine, astemizole, cisapride, and macrolides). 
Some of these drugs have been withdrawn from the market.[1] 

An independent International Safety Board has also suggested 
various ways for evaluation of cardiovascular data.[1] 

Q-T interval is the ventricular action potential duration, 
which is rate-dependent. Based on the variability in heart rate, 
the corrected Q-T interval (QTc) is derived by the Bazett 
formula.[1],[2] 

One of the risk factors for Q-T prolongation and subsequent 
complications include concomitant treatment with drugs 
having pharmacokinetic/pharmacodynamic interactions (azole 
antifungals and macrolide antibacterials). Q-T prolongation 
caused by some drugs, for example, class Ia, IIIa 
antiarrhythmics depends on their plasma concentration (type-
A adverse event). [3] For others, such as, antibiotics, 
antihistaminics, and prokinetics the relationship seems to be 
idiosyncratic (type-B adverse event).[3],[4] 

Asymptomatic Q-T prolongation is a useful marker of 
cardiotoxicity. It may lead to ventricular tachyarrhythmias, 
namely “Torsades de pointes” (TdP or “twisting of the points,” 
referring to the beat-to-beat changes in the QRS-axis). A 
feature of TdP is pronounced prolongation of Q-T interval in 
the supraventricular beat preceding the arrhythmia. Therefore, 
TdP may cause syncope and degenerate into ventricular 
fibrillation, leading to sudden death. Sometimes, however, it 
is self-terminating.[1],[5],[6] 

As no data on healthy Indian population were available to 
be taken as reference standard, this study was undertaken to 
evaluate the 12-lead ECG of adult, healthy, male human 
subjects housed under standardized conditions. 

A total of 366 subjects between the ages of 21-40 years, 
were recruited from our volunteer data bank. Their weight 
was >50 kg (but within the range of the LIC (Life Insurance 
Corporation of India) Height-Weight chart), heart rate (HR) 
50-89 bpm, normal body temperature, respiratory rate (RR) 
15-25 bpm (breath per minute), systolic blood pressure (BP) 
100-130 mmHg and diastolic BP 50-90 mmHg. Informed 
consent was obtained as per ICH-GCP guidelines. Those who 
tested negative for drugs of abuse and had routine lab 
investigation values within normal range were housed in the 
department in groups of six on the previous day of the study. 
They were relaxed and provided standard food, but were asked 

to abstain from caffeine, tobacco, and alcohol at least 24 h 
before the vital parameters were recorded (BP, HR, RR and 
temperature). This was followed by ECG recording. Consistent 
operator technique was maintained by ensuring skin 
preparation, correct leads placement, subject position, and 
data acquisition practices. 

ECG was recorded always between 7 and 9 a.m. with 
validated electronic device, ‘ClarityMed-ECG100A’ with paper 
speed 25 mm/sec, calibration 10 mm/mV. U-wave was 
considered in the case of bizarre TU-mergers. ECGs were read 
by a single independent observer. QT

c
 was calculated by the 

Bazett formula (QT/R-R). Interpretation was based on lead-II 
as recommended by the European Agency for Evaluation of 
Medicinal Products (EMEA).[1],[2] 

The enrolled subjects had age of 27.8±3.9 years, height 
163.7±6 cm, weight 59.5±6.1 kg, HR 71.40±9.14 bpm, 
systolic BP 115.07±6 and diastolic BP 73.32±7.22 mmHg. 
Results are presented in Table 1 with coefficient of variation 
range 3.81-12.81. 

Normal QTc, studied in western population is less than 
430 ms and 450 ms and is said to be prolonged if more than 
450 ms and 470 ms in healthy, adult males and females, 
respectively. Absolute QT

c
 is of greater prognostic significance, 

and a value more than 500 ms (irrespective of gender) is of 
clear concern. Normal Q-T dispersion (difference between 
maximum and minimum HR) is 40-60 ms and over 100 ms 
is of concern.[1],[2] In our study, the mean QT

c
 was 372.4 ± 

14.18 ms. 
Q-T interval is a surrogate marker for prediction of serious 

adverse drug event (SADE). However, the risk of TdP is not a 
linear function of Q-T interval or the extent of Q-T prolongation 
during drug treatment. Some authors have suggested the 
evaluation of Q-T dispersion as a predictor of risk.[1] However, 
the difficulty in accurately measuring Q-T interval and the lack 

Table 1 

ECG parameters 

Parameters Mean±SD 95% confidence 
(n=366) interval 

HR (bpm) 
P (ms) 
QRS (ms) 
PQ (ms) 
QT (ms) 
QTc (ms) 
QT/QTc (%) 
QT/R-R (%) 

71.40 ± 9.14 
92.52 ± 10.24 
84.82 ± 7.25 

146.35 ± 17.34 
347.06 ± 20.16 
372.39 ± 14.18 

93.33 ± 6.30 
40.96 ± 3.63 

70.46 – 72.33 
91.47 – 93.57 
84.07 – 85.56 

144.58 – 148.13 
345 – 349.13 

370.94 – 373.84 
92.69 – 93.98 
40.58 – 41.33 
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