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A Pilot Study of Continuous QTc Interval Alarms 

in the Adult Intensive Care Unit 

Gopika Ganesh 

Abstract 

Background: QT-interval monitoring is an important tool in the prevention of ventricular 

arrhythmias, particularly for ICU patients, who often have multiple risk factors for QT 

prolongation. Manual QT measurement (current method) is inconsistent and time consuming. 

Algorithm-based QT-interval monitoring added to continuous bedside electrocardiographic 

monitoring is more efficient and reliable, but this technology is a relatively new feature; its value 

in the clinical setting, particularly with regard to alarms and alarm fatigue, is not known. 

Purpose/Aim: This pilot study, that included six intensive care unit (ICU) patients during a 

twenty day period who had QT-interval alarms enabled, was designed to determine: 1) the 

number of QT-interval alarms and escalation alarms (i.e., further increases in the QT-interval 

after an alarm); and 2) the clinical circumstances of the six patients. Methods: Secondary 

analysis of data from the University of California San Francisco (UCSF) Alarm Study. Results: 

During 56 days and 4.5 hours of monitoring time, the six patients had a total of 32 QT-interval 

alarms and 33 escalation alarms, for a total of 65 QT-interval alarms. New QT-interval alarm 

counts were as follows: three patients had one alarm; the other three had 8, 9, and 12 alarms 

each. The total duration of QT-interval alarms ranged from 27 seconds (patient with one alarm), 

to 53 minutes, 53 seconds (patient with 9 alarms and 19 escalations). No patients experienced 

ventricular arrhythmias. Conclusion: In this pilot study, we found a small number of QT-interval 

alarms during a 20-day monitoring period. False alarms often coincided with admission times, or 

patient transport. In the three patients with most alarms, the alarms were concentrated around 

medication administration times, or following a known QT prolonging drug; this finding suggests 

QT-interval alarms occur after certain medications are administered. However, a much larger 

study is needed to further validate/describe this finding.  



 
 

iv 
 

Table of Contents 

Background/Significance ........................................................................................................ 1 

Methods .................................................................................................................................... 4 

Research Design and Setting ................................................................................................. 4 

Collection of Waveform and Alarm Data ................................................................................. 4 

QT/QTc Analysis Software ..................................................................................................... 5 

Statistical Analyses................................................................................................................. 5 

Results ...................................................................................................................................... 5 

Discussion ................................................................................................................................ 6 

Limitations .............................................................................................................................. 8 

Conclusions ............................................................................................................................. 9 

References ..............................................................................................................................11 

 

  



 
 

v 
 

List of Figures 
 

Figure 1. QTc trend in Patient F. ..............................................................................................14 

Figure 2. Sample ECG with QT for Patient F ............................................................................15 

Figure 3. QTc alarms and parameters in Patient B ...................................................................16 

Figure 4. QTc alarms for Patient F. ..........................................................................................17 

  



 
 

vi 
 

List of Tables 

Table 1. Patient information ......................................................................................................18 

Table 2. QTc alarms for six patients. ........................................................................................19 

 

  



 
 

vii 
 

List of Abbreviations 
 

AHA: American Heart Association 

ECG: Electrocardiogram 

ICU: Intensive Care Unit 

Msec: Milliseconds 

PEA: Pulseless Electrical Activity  

QTc: Corrected QT Interval 

TdP: Torsades de Pointes 



1 
 

Background/Significance 
 

Continuous electrocardiographic (ECG) monitoring is a standard of care in the intensive 

care unit (ICU), and often includes intermittent, or if available, continuous QT-interval 

measurements. The QT interval represents cardiac depolarization and repolarization; prolonged 

repolarization can increase a patient’s risk for lethal ventricular arrhythmias such as torsades de 

pointes (TdP). Patients admitted to the ICU are especially vulnerable to acquired QT 

prolongation, with one study showing that more than two thirds of ICU patients have at least one 

risk factor for QT prolongation.1 This same study also reported that 24% of patients had a 

prolonged QT, defined as >500 milliseconds for ≥15 minutes.1 There are a number of risk 

factors for QT-interval prolongation, including: female sex, age ≥ 65, smoking, arrhythmias, 

cardiomyopathies, prescribed drugs that prolong the QT, electrolyte imbalance, kidney and/or 

liver disease, thyroid imbalances, sepsis, and cerebral injury.2, 3 Other possible sources of QT 

variation include fever (correlated with shorter QTc),4 hormonal changes like hyperthyroidism,5  

and normal within-individual variations over time;6 however, there is less evidence for these 

factors. 

The QTc (“c” = corrected for heart rate) interval is considered prolonged when it is >450 

milliseconds (msec) in males and >460 msec in females; the difference for sex decreases at 

≈40 years of age.7 Based on prior studies and expert opinion, the most recent American Heart 

Association (AHA) Practice Standards for In-Hospital ECG Monitoring identified that a QTc of 

>500 msec is associated with higher risk for TdP; thus, it is typically considered the QT interval 

cut-point for hospital-based patients.8 The AHA Practice Standards recommend QTc monitoring 

for patients with Class I indication (i.e., procedure should be performed), including: (1) patients 

with or without risk factors for TdP who are started on antiarrhythmic drugs with known risk for 

TdP; and (2) patients with history of prolonged QTc or with general risk factors for TdP who are 

started on non-antiarrhythmic drugs with risk for TdP. Other recommendations for QTc 

measurements include: documenting the QTc, including rhythm strip, in the patient’s medical 
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record at baseline and then at least every 8–12 hour; if QTc prolongation occurs during or after 

administration of a drug(s), increase frequency of QTc measurement; document QTc before and 

after increases in the dose of a QT prolonging drug(s); and discontinue causative drug in 

patients who develop QTc >500 milliseconds, or if the QTc increases (“delta QT”) >25% from 

baseline.8 

Consistent with these recommendations, ICU protocols for QTc monitoring typically 

involve collecting ECG rhythm strips every 4, 8 or 12 hours and manually calculating ECG 

measurements (including QT) in a single lead.9 However, QT/QTc measurements vary by 

methodology (i.e., human, electronic), clinicians (inter- and intra-rater), and other clinical factors 

(i.e. fluctuation in electrolyte levels). Even when using electronic calipers, clinician QT-QTc 

measurements vary because identification of the end of the T wave can be subjective, given its 

sloping offset.6, 10 Another element of QT measurement analysis is heart rate correction (i.e., 

QTc): formulae such as Bazett’s or Fridericia are used to adjust the QT to a heart rate of 60, 

removing the influence of heart rate variation and increasing reliability of QTc intervals as a 

metric.6 However, these require the clinician to perform a multi-step calculation manually, which 

is time-consuming and vulnerable to mistakes.11 Finally, analysis of a single ECG waveform is a 

fundamentally flawed approach due to normal beat-to-beat and circadian variations in QT 

length, in addition to conditions which cause QT variation (i.e. atrial fibrillation).9, 10, 12 In 

summary, the current paradigm of monitoring QTc using individual manual measurements at set 

times is inconsistent, error-prone, and unlikely to paint an accurate picture.  

Continuous automated QT/QTc measurement tools have been introduced into bedside 

ECG monitors to facilitate and improve QT measurement. One manufacturer’s algorithm 

averages QTs and heart rate from multiple ECG leads over a period of time,9 with the aim of 

producing more clinically meaningful information than isolated measurements. QT length is a 

highly dynamic variable; thus, continuous measurement in multiple ECG leads, across multiple 
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beats, provides the most useful data.3, 10 Continuous measurement also has the potential to 

identify QT/QTc prolongation sooner than static measurements taken hours apart.1, 11 

However, while there has been extensive research regarding the risk factors associated with QT 

prolongation2, 13 and QT measurement methods/issues,7, 14 only a few studies have examined 

the use of continuous QTc monitoring in critical care settings.12, 14   

Of particular interest are alarms associated with QT/QTc interval monitoring, because of 

the well-known alarm fatigue problem. Alarm fatigue is common in ICUs due to the variety of 

devices used, each with its own audible/visual alarm system. This constant stimulation can lead 

to desensitization, to the point that alarms can be unintentionally missed, response time 

lengthened, and/or staff may make unsafe alarm adjustments (i.e., lower the volume or turn off 

the alarm) as the number of alarms increases during a shift, all of which negatively impact 

patient safety.15, 16 In addition to being a nuisance and potentially contributing to delays in 

care,17 constant alarms may be distressing to patients and families.  

Consequently, adding yet another monitoring parameter with alarms to in-hospital ECG 

monitoring, in this case QT/QTc, must include careful consideration of its potential to exacerbate 

alarm fatigue. Therefore, the purpose of this pilot study was to examine the number of QTc 

alarms in a sub-group of six patients, where the bedside nurse had activated (turned “on”) the 

QTc alarm feature. This small sample of patients will serve as pilot data for a much larger study 

where we will examine alarms for: (1) Long QT/QTc (>500 milliseconds); and (2) QT Change 

(i.e., > 60% change from a baseline QT value); and technical (false) alarms that cause invalid 

QT measurement, or prevent measurement entirely (i.e., leads off, invalid rhythm for QT 

analysis, small R or T wave, QT erratic, or ventricular pacing, for example). 



 
 

4 
 

Methods 

Research Design and Setting 

This study used data from six adult patients (age >18 years) admitted to one of four adult 

ICUs at the University of California San Francisco Medical Center. Our hospital ICU monitors 

are configured to only display the QT measurement, but not alarm. However, the nurse has the 

option to turn on QT alarms if they choose at the onset of monitoring or at any point during 

monitoring. This study’s sample was therefore possible only because nurses had activated the 

QT alarm feature on select bedside monitors.  

Pilot data were collected during a three week period in January 2021. The Institutional 

Review Board (IRB) approved our study with waiver of signed informed consent due to the 

purely observational nature of the study. Each patient was assigned a study identifier distinct 

from any hospital identifiers; we further assigned subjects letters A-F, for ease of discussion. 

We examined the data retrospectively using a data capture system described below.  

Collection of Waveform and Alarm Data 
 
 A closed network connected all of the ICU monitors (Philips IntelliVue Monitor; MX800 

Model; Philips Healthcare, Andover, MA) to a Data Warehouse system (Data Warehouse, 

Philips Healthcare, Andover, MA). Data securely pass from the Data Warehouse through the 

hospital’s Enterprise network to a secure HIPAA-compliant research server in the UCSF School 

of Nursing. The following data are collected from each ICU monitor: (1) all available waveforms 

(e.g., ECG [including QT, and QTc], arterial BP, central venous pressure, intracranial pressure, 

SpO2); (2) vital signs (e.g., heart rate, non-invasive BP, respiratory rate); (3) alarm settings (i.e., 

red/crisis, yellow/warning, or inoperative/technical); as well as (4) audible and inaudible alarms. 

The waveform data are assembled into binary files that can be loaded into our annotation 

platform and other analytic programs (i.e.,  Excel, MATLAB). All data are analyzed 

retrospectively off-line. For this study, only QT alarms and associated data were examined.  
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QT/QTc Analysis Software  

 The Philips QT analysis algorithm collects waveform data over a 15 second time period, 

then compares waveforms to create an “average” beat for each of the six ECG leads. Data from 

all leads is then combined to create a root-mean-squared (RMS) ECG complex.9 This complex 

is used to measure the QT, which is subsequently corrected using an averaged heart rate 

(using both Bazett and Fridericia) generating a QTc.9 The algorithm continually processes data 

in this manner, generating a new QTc measurement every 15 seconds. This series of steps 

mitigates common issues in QTc monitoring, such as heart rate variability, discrepancies 

between leads and/or beats, and differences between formulae. The default setting for QTc 

used in our bedside monitors is >500 msec, but nurses can adjust this parameter if they chose 

to do so. For this analysis, we examined QTc alarms, both individual alarms and escalations of 

an alarm (further QT prolongation from an existing alarm state), during a 20-day timeframe, in 

patients whose nurse(s) had turned on the continuous QTc interval alarm feature. 

Statistical Analyses 

 Descriptive statistics are used to report demographics, primary diagnoses, and length of 

monitoring time, in addition to frequencies of QTc alarms. Because this pilot study included only 

six patients who had QT alarms enabled, we did not perform any further statistical comparisons.  

Results 

 Table 1 shows the six patients included in our analysis. Of the six patients, three were 

admitted to the Cardiac ICU and three were admitted to the Medical/Surgical ICU. The patients 

presented with a variety of diagnoses; three had surgical conditions, and three were 

medical/psychiatric. Patients A, D and E each had one QTc alarm of short duration (ranging 

from 27 seconds, to 3 minutes 58 seconds), with no further QTc alarms. Patients B, C and F 

had 8-12 alarms each, with multiple “escalations,” defined as further QT lengthening from an 

existing alarm state; their alarm duration ranged from 22 minutes 59 seconds, to 53 minutes and 
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53 seconds. Patient B had twelve QTc alarms with six escalations, over a seven-day period 

(none on days 4-5). Patient C had eight alarms with seven escalations, over a 4-hour period. 

Patient F had nine alarms and nineteen escalations, during three hours of monitoring. 

Among the six patients, the QTc alarm level was set to the default alarm of QTc >500 

msec. However, patient B’s QTc alarm threshold was adjusted multiple times; two alarms took 

place during the default > 500msec threshold, followed by three alarms at > 520 msec alarm 

threshold; the final adjustment was to > 540 msec, after which seven individual alarms occurred, 

with six escalations (Figure 3). Patient F had the highest number of QTc alarms, over a period 

of 3 hours (this patient was admitted on the last day of data collection), shown in Figure 4.  

None of the six patients experienced TdP during their hospitalization. However, Patient 

C went into complete heart block one day after the QTc alarms, and patient D suffered 

pulseless electrical activity (PEA) arrest without successful resuscitation. Both patients 

experienced a complex clinical course in the ICU. 

Figure 1 shows the trend of the QTc in patient F, who had the highest number of QTc 

alarms, which occurred just after admission to the ICU during a 48-hour hospitalization. This 

patient had risk factors for QTc prolongation (i.e. female sex, QT prolonging drug)2 and had a 

history of QTc prolongation when taking antipsychotic drugs. This patient had received one 

dose of haloperidol (a known QT-prolonging medication)8 in the emergency department, but did 

not develop TdP during admission.  

Discussion 

To our knowledge, this is the first study (albeit a small pilot) to specifically examine 

alarms associated with continuous QTc monitoring. These data provide guidance on the number 

of QTc alarms that are generated when nurses enable the QT interval feature. Further studies 

are needed to fully understand the impact of continuous QT/QTc monitoring on alarm fatigue in 

ICUs, but even in this small sample of ICU patients, interesting patterns were observed. 
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Three subjects (A, D and E) had only one QTc alarm, which suggests motion artifact 

may have been the source. Furthermore, in patients D and E, the single alarm coincided with 

the time of ICU admission, which also likely indicates this alarm was false: during admission and 

initial application of ECG leads, the bedside monitoring software “learns” the patient’s baseline 

ECG characteristics, including QTc, and false alarms often occur during this process. In other 

words, if these alarms had represented true QT/QTc prolongation, they would have continued 

after monitoring was initiated. 

The remaining three patients (B, C, and F) appear to be examples of true QTc 

prolongation. As shown in Figure 3, patient B had from one to eight QTc alarms each day during 

the seven day monitoring period (QTc range 514 - 571 milliseconds). Of note, on the second 

day of monitoring, the QTc alarm parameter settings were changed from the default setting of 

>500 msec, to >520 msec, and finally >540 msec. This may suggest the persistence of this 

particular alarm was a nuisance to nursing staff, and could indicate alarm fatigue (i.e., alarm 

adjustments to stop noise). However, we were unable to determine why the adjustments were 

made due to the retrospective design of the study. The causes of these QT changes are 

unclear, but are most likely due to dynamic electrolyte imbalances and medications being 

started/stopped. Interestingly, patient B’s QTc alarms were often clustered around specific times 

(0830-1030 and 2200-2300), on multiple days. This could reflect circadian variations, or perhaps 

the effect of medications typically scheduled at 9 AM and 9 PM in the ICU. Determining the 

exact cause of this cyclical/clustering pattern is beyond the scope of this study. Ultimately, 

however, patient B did not have any arrhythmias associated with QTc alarms.  

Of note, patients B and C share the primary diagnosis of COVID-19, which has been 

associated with several ECG abnormalities. Sinus tachycardia and atrial fibrillation are the most 

common changes,18  but QT-interval prolongation has been found in >13% of COVID-infected 

patients; this prolongation is likely due to a combination of inflammatory changes brought on by 

the virus, and QT-prolonging medications used in its treatment.18 A detailed investigation of 
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these two patients’ medication histories and COVID-related physiological changes is outside the 

scope of this study, but these preliminary findings suggest that continuous QT-interval 

monitoring of COVID-19 patients may be beneficial. 

Patient F is of particular interest in this study. This patient was admitted to the ICU in the 

evening, on the last day of data collection; hence, we had only 3 hours of QT alarm data. 

However, despite the shortest time period for data collection, this patient had the highest overall 

number of alarms, and their QT prolongation persisted, as shown in Figures 1 and 4. Manual 

measurement using electronic calipers confirms QTc prolongation as well (Figure 2), but does 

not reflect the dynamic fluctuations seen in Figure 1. This patient’s QT alarms appear highly 

credible, given the patient’s demographic and clinical history (female, prior QT prolongation with 

psychiatric medications)2 and the administration of haloperidol, a known QT-prolonging agent,8 

at admission. In this case, the nurse turned on the QT alarm feature at admission to the ICU, 

presumably because he/she knew the risk for QT prolongation in this particular patient. 

Ultimately, despite QT prolongation, this patient did not develop TdP or any other lethal 

arrhythmia. 

Ongoing assessment of QT/QTc is a standard of practice at our hospital, but is typically 

done using single “snapshot” ECG strips, which are collected every 12 hours and then scanned 

into the electronic health record. Patient F’s example illustrates how continuous QT/QTc 

measurements could enhance care of a patient at risk for QT prolongation over time. Figure 1 

demonstrates fairly consistent elevation of the QTc interval, but there are two noteworthy 

intervals where the QTc is at or below 500 milliseconds. Had Patient F been monitored using 

snapshot ECGs, depending on their timing, the prolongation could have been missed entirely.   

Limitations 

This is a small pilot study, describing the incidence of QT interval alarms when 

continuous QT/QTc monitoring alarms are enabled in ICU patients. Our sample was small and 
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had significant selection bias: QTc monitoring alarms had to have been enabled by the bedside 

nurse(s), who may vary in their awareness or utilization of this software feature. Enabling QTc 

alarms on all monitors by default would remove this particular bias in our sampling, but could 

potentially contribute to alarm fatigue even as we study ways to reduce this phenomenon.  

We were also unable to determine exactly when QTc alarms were enabled; our data 

capture software does not record those actions, only changes in alarm parameters (i.e. patient 

B’s QTc alarm threshold repeatedly being increased, shown in Figure 3). Involving nurses in 

data collection could address some of these limitations: this pilot study raised interesting points 

for discussion, but we are limited to inferring when and why alarms were enabled, or what may 

have contributed to QT lengthening. Real-time data collection could help correlate monitoring 

data with the bedside scenario.  

Finally, we chose to include data from all six patients, despite our inference that some 

patients may have generated false alarms on admission, during electrode connection. A larger 

sample could allow us to exclude patients with a single alarm, in order to focus our analysis on 

more meaningful data. Larger sampling would also allow us to stratify specific conditions known 

to be associated with high numbers of monitor alarms—for example, mechanical ventilation.19 

Data collection and organization also presented roadblocks. The data warehouse used 

provides data in single-second intervals, resulting in extremely large data files; a larger sample 

could make data analysis even more unwieldly. Advancements in data analysis software could 

help us make enormous data sets more accessible for analysis.   

Conclusions 

Continuous QT/QTc interval monitoring has the potential to provide early warning of 

arrhythmias that can lead to clinical deterioration or even death. It should be emphasized, 

however, that many variables affect how clinicians should interpret QT/QTc interval alarms. For 

example, isolated alarms, especially within the first few minutes of initiating monitoring, are likely 
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false. Valid alarms (i.e., actual QT prolongation) are likely to be persistent, and/or result in 

escalation of the alarm. Continuous QT/QTc interval monitoring over several days appears to 

yield patterns particularly around medication administration. Because QT/QTc interval 

prolongation is multifactorial (i.e., gender, liver and/or kidney dysfunction, advanced age, 

various medications)2 comparing risk factors with QT/QTc interval prolongation patterns can 

help to isolate causes and guide clinical decisions, with the goal of averting lethal arrhythmias 

associated with this pathology.  

A much larger study is necessary to fully understand the impact of continuous QT/QTc 

monitoring in the ICU and other units that use ECG monitoring. This pilot study represents an 

important foundation, but a larger study would allow for statistical analysis, more objective 

measures, and an evaluation of patient outcomes. Future studies may also evaluate technical 

alarms (i.e., unable to measure the QT/QTc) in order to better understand the alarm burden 

these types of alarms might create. In addition, a comparison of computerized QT/QTc 

measurements versus human and/or human assisted (i.e., electronic calipers) could be helpful 

to validate use of the software and identify potential issues with continuous QT/QTc 

measurement. These future directions for study will help clinicians make informed decisions 

about enabling continuous QT/QTc interval alarms. 
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Figure 1. This graph shows the continuous QTc trend in a patient with 9 QTc alarms and 19 
escalations of alarms (see also: Tables 1 and 2, patient F). Note that the QTc is above 500 
milliseconds for the vast majority of monitoring time.  
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Figure 2. This is an electrocardiogram (ECG) during a QTc alarm in Patient F. Shown are ECG 
leads I, II, III and V1. Electronic calipers are shown in lead III with a QT measurement of 487. 
The heart rate is ~60, making correction unnecessary. 
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Figure 3. QTc alarms in an intensive care unit (ICU) patient (patient B – see Tables 1 and 2) 
during a seven day monitoring period. The yellow highlighted cells are new QTc alarms and the 
orange highlighted cells are escalations of an alarm. Of note, the nurse adjusted the QTc 
parameter alarm from the default setting of 500 milliseconds (day #1; 1/5) to > 520 milliseconds 
on day #2 (1/6) and on this same day >540 milliseconds. We were unable to determine why the 
adjustments were made due to the retrospective nature of the study. This patient’s QTc alarms 
were clustered around certain times of the day, often associated with when medications are 
routinely given in the ICU. This patient did not have any arrhythmias associated with these QTc 
alarms. 
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Figure 4. QTc alarms in an intensive care unit (ICU) patient during a three hour time period 
(patient F, Tables 1 and 2). The yellow highlighted cells are new QTc alarms and the orange 
highlighted cells are escalations of an alarm. This patient’s QTc alarms started soon after 
admission to the ICU and appeared to be accurate (Figure 2 A and B). This patient had a history 
of QT prolongation associated with psychiatric medications they routinely take. This patient also 
was given haloperidol a few hours earlier in the emergency department. This patient did not 
have arrhythmias associated with these QTc alarms.
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Table 1. Six hospitalized patients who had continuous QTc interval monitoring alarms enabled 
during a 20 day period. 

F = female; M = male; ICU = intensive care unit; ECG = Electrocardiographic; QTc = corrected 
QT interval; CABG = coronary artery bypass graft 

  

Patien
t 

Gender/
Age 

(Years) 

ICU 
Type 

Primary 
Diagnosis 

Length of ECG 
Monitoring Time, 

during January 5th 
- January 24th 

# of 
QTc 

Alarm
s 

Escalatio
n of QTc 

Alarm 

A F/65 Cardiac  Lung 
Transplant 

13 days, 15 hour 1 1 

B M/43 Medical/ 
Surgical  

COVID-19 20 days 12 6 

C F/80 Medical/ 
Surgical  

COVID-19 15 days 10 hours 8 7 

D F/47 Cardiac  Aborted 
orthopedic 
surgery 
(complications 
with anesthesia 
induction)  

1 day 5 hours 1 0 

E F/71 Cardiac CABG, Aortic 
Repair 

5 days 19.5 hours 1 0 

F F/30 Medical/
Surgical 

Acute agitation 
–known history 
of QT 
prolongation 
with 
medications  

3 hours 9 19 

   Total # of 
monitoring 
hours 

56 days, 4.5 hours 
(1,344 hours total) 
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Table 2. QTc alarms for each of the six intensive care unit patients with QT alarms enabled. 

Patient Sex/Age 
(Years) 

# of 
QTc 

Alarms 

# of QTc 
Alarm 

Escalations 

QTc in 
Milliseconds 

Total Duration 
(hours:minutes: 

seconds) 

Torsades  
Yes/No 

    Lowest  Highest   

A F/65 1 1 530 530 00:03:58 No 

B M/43 12 6 514 571 00:22:59 No 

C F/80 8 7 502 535 00:33:09 No 

D F/47 1 0 636 636 00:00:27 No 

E F/71 1 0 546 546 00:02:55 No 

F F/30 9 19 524 594 00:53:53 No 

Total  32 33   01:57:21  

M = male; F = female; QTc = corrected QT interval 
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