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Abstract

Background and objective Moxifloxacin 400 mg is a
widely used positive control in thorough QT (TQT) studies,
but its QT-prolonging effects in Korean subjects have not
been studied. The present study was conducted to collect
pilot data in Korean subjects after moxifloxacin adminis-
tration to evaluate the adequacy of moxifloxacin as a
positive control.

Methods Thirty-eight, healthy, Korean, male subjects
were recruited for pharmacokinetic (PK) blood sampling
and electrocardiography (ECG) recordings at three differ-
ent study sites. On day 1, a baseline 12-lead ECG was
recorded, and on day 2, ECG recordings were conducted
after placebo, or moxifloxacin 400- or 800-mg adminis-
tration. Baseline-corrected, placebo-adjusted, corrected QT
(AAQTc) values were calculated. Blood samples were
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collected after moxifloxacin administration and PK
parameters were assessed.

Results A total of 33 subjects completed the study. The
largest time-matched AAQTc occurred approximately 4 h
after dosing, with AAQTcI (QT interval corrected by
individual QT-RR regression model) values of 11.66 ms
(moxifloxacin 400 mg) and 20.96 ms (800 mg). The mean
and 90 % confidence intervals of AAQTcI did not include
zero at any of the measurement time points. There was a
positive correlation between plasma moxifloxacin concen-
tration and AAQTcI (r = 0.422). Dose-proportional PK
profiles were observed.

Conclusion Moxifloxacin 400 mg is an adequate positive
control in Korean TQT studies. Our results indicate that
moxifloxacin 400 mg can be used to evaluate the cardiac
safety of a drug in Korean subjects.

1 Introduction

Currently, the International Conference on Harmonization
of Technical Requirements for Registration of Pharma-
ceuticals for Human Use (ICH) recommends sponsors
submitting new drug applications to evaluate the drug’s
effects on cardiac repolarization by conducting a clinical
thorough QT (TQT) study [1]. This recommendation is
set to investigate possible drug-induced prolongation of
the QT interval and to prevent associated potentially
fatal pro-arrhythmias, such as torsades de pointes. This
growing concern for cardiac safety is because some
drugs, which were not originally developed to treat
cardiovascular diseases, were found to cause arrhythmias
and were withdrawn from the market [2]. Since its
publication in 2005, ICH guideline E14 has gained a
substantial amount of interest, and the guideline’s
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proposal to examine TQT is currently followed world-
wide [3].

Although ICH guideline E14 does not specify the use of
moxifloxacin as a positive control, it has been the most
widely and most commonly used positive control in TQT
studies [3]. The effects of moxifloxacin on QT interval
have been well documented [4] and compared with ibuti-
lide, an intravenous formulation that is the only other
positive control that has been used in published TQT
studies, moxifloxacin is orally administered and is there-
fore a better choice for use in blinded studies. When ICH
guideline E14 was introduced in 2005, the initial assump-
tion was that ethnicity would not significantly affect the
results of TQT studies [5]. Since then, clinical data chal-
lenging this assumption have been accumulating. Unfor-
tunately, two limitations have arisen to date: limited data
evaluating inter-ethnic differences in baseline, drug-free
QT intervals exist and evidence from TQT studies has been
collected mostly from Caucasian subjects or subjects that
do not adequately represent ethnic differences [5].

A known debate concerning which QT interval correc-
tion method should be used in TQT studies also exists [6].
QT intervals are influenced by the individual’s heart rate
and should be corrected (heart rate-corrected QT; QTc¢) for
investigational purposes. Formulae that reflect individual
heart rate include Bazett’s formula, Fridericia’s formula,
and a correction using the individual QT/RR regression
model. There was previously no consensus regarding
which method to use in TQT studies [6], but as the data
accumulated, it is now encouraged that newer correction
formulae such as individual correction should be used [1].
In addition, TQT studies may use either the time-matched
baseline method or the pre-dose baseline method. ICH
guideline E14 recommends the use of the time-matched
method for parallel studies and the use of the pre-dose
method for crossover studies [1]; however, few studies
have addressed the differences between the two baseline
measurement methods. Comparing the two methods may
provide some insight into whether using different baseline
measurement methods significantly affects the results of
TQT studies.

At present, no comparable published data collected from
Korean subjects exist that can be used to evaluate an
investigational product’s effects on QT interval during the
drug development phase. Furthermore, the effects of
moxifloxacin 400 or 800 mg (supratherapeutic dose) on QT
prolongation have not been fully assessed in healthy Kor-
ean subjects, nor has the known diurnal variation been
evaluated in this population [4]. Hence, an investigation is
required to evaluate whether the usual positive control dose
for TQT studies, moxifloxacin 400 mg, is adequate for
Korean subjects and to determine whether moxifloxacin
can be used as a positive control in Koreans, as outlined by
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ICH guideline E14. Therefore, the aims of the present
study were to evaluate QTc prolongation in healthy Korean
male subjects (both at therapeutic and supratherapeutic
doses of moxifloxacin), to assess the use of moxifloxacin as
an adequate positive control, to compare QT interval cor-
rection methods, and to compare baseline measurement
methods in Korean subjects.

2 Methods
2.1 Subjects

Healthy Korean male subjects, aged 20—40 years with body
weight over 50 kg and within 20 % of ideal body weight
(calculated as: (height incm — 100) x 0.9), were recruited
to participate in this study and written informed consent
was obtained prior to participation. Eligibility was assessed
based on medical history, physical examination, and lab-
oratory test results (hematology, routine clinical chemistry,
urinalysis, and serology, including hepatitis B and C, and
HIV) at screening. Twelve-lead electrocardiography (ECG)
was taken at screening and subjects with ECG findings,
such as QTc interval using Fridericia’s formula (QTcF)
over 450 ms, PR interval above 200 ms or below 110 ms,
intraventricular conduction delay with QRS over 120 ms,
second- or third-degree atrioventricular block, pathologic
Q waves (defined as Q-wave over 40 ms or depth over
0.5 mV), ventricular preexcitation, and left or right bundle
branch block, were excluded from the study. Subjects with
the following criteria were also excluded: family history of
long QT syndrome, any torsades de pointes risk factors,
such as sudden death, cardiac failure, hypokalemia, and
arrhythmia, and history of hypersensitivity to drugs,
including quinolone antibiotics. Enrolled subjects were
asked not to drink alcohol or caffeinated beverages and not
to smoke from 24 h prior to hospitalization until the end of
the study.

2.2 Study Design

This study was designed as a multi-center, randomized,
open-label, placebo-controlled, three-way crossover trial.
Eligible subjects were randomized into six sequences
(Fig. 1).

On day 1, baseline 12-lead ECGs were measured after
10 min of supine position using either MACS5000 or
MACS5500 (GE Healthcare, Milwaukee, WI, USA; set at
25 mm/s) at the following time points: 0, 1, 2, 3,4, 6, 8, 12,
16, and 24 h. ECGs were recorded once for every time
point. On day 2, subjects received one of the three treat-
ments in each period according to their sequence group:
placebo (water), moxifloxacin 400 mg (Avelox Tablets,
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Fig. 1 Study design pharmacokinetic sampling (black shaded line); 12-lead electrocardiogram (grey shaded line)

Bayer Korea Ltd., Seoul, Korea), or moxifloxacin 800 mg.
ECGs were then recorded at the corresponding time points
in the same manner as on the baseline day. Blood sampling
for the pharmacokinetic (PK) analyses was conducted at
the same time points as the ECG recordings for subjects
who took moxifloxacin. When the procedures were to be
processed at the same time, the ECG was taken first, after
which point, the vital signs were measured and the PK
sampling was conducted to minimize the influence of the
other procedures on the ECG results. The plasma was
immediately separated by centrifugation at 2,093xg for
10 min at 4 °C and was stored at —70 °C until further
analysis. A washout period of 7 days was selected on the
basis of the terminal half-life and the effects of moxiflox-
acin on the QT interval [4]. To minimize variability among
the three study centers, each center used the same bottled
water (Volvic, Group Danone S.A., Paris, France) for drug
administration and the same meal plans. To minimize
variability between the ECG recording periods, the exact
placement of landmarks (e.g., clavicle, nipples, and sternal
notch) and precordial electrodes were marked on a trans-
parent plastic film for each subject during Period I, and this
film was used throughout the study for each individual
subject. The exact places of precordial electrodes did not
change over the whole course of the study.

The study protocol was approved by the institutional
review boards at Seoul St. Mary’s Hospital, Seoul National
University Hospital, and Seoul National University Bund-
ang Hospital. Each center was limited to the investigation
of 12 subjects. All of the procedures were performed in
accordance with the recommendations of the Declaration

of Helsinki regarding biomedical research involving
human subjects and the Korean Good Clinical Practice
guidelines. This study was registered in the public registry
at ClinicalTrials.gov (NCT01756521).

2.3 Pharmacodynamic Analyses

QT intervals were measured automatically using the
MUSE CV information system (GE Medical Systems,
Milwaukee, WI, USA) and the representative median value
from 12 leads was taken. For all other values, including
heart rate, PR interval, RR interval, and QRS interval,
automatically calculated values from the MAC5000® or
MACS5500® were used. The baseline-corrected difference
in QTc (AQTc) and the placebo-adjusted difference in
AQTc (AAQTc) were calculated using either Bazett’s for-
mula (QTcB = QT/RR” 2), Fridericia’s formula (QTcF =
QT/RR'3), or an individual QT/RR linear regression model
(QTcI). This was performed by first correcting the QT
interval, then calculating AQTc and AAQTc as follows:
AQTc = QT (Day 2) — QT (baseline) and AAQTc =
AQTc (treatment) — AQTc (placebo). Individual correc-
tions were performed using an approach described by Desai
et al. [7]: First, the QT interval vs. RR interval data
obtained from each subject were plotted and fitted to a
linear mixed model using the equation log QT = B; +
;log RR; + e;;, where e” is the subject-specific QT in
seconds when the RR interval was 1 s, o; is the slope of the
log-transformed RR vs. QT relationship, and e;; is an error
term. The subscripts i and j refer to the individual (i) and
the measurement time (j). This linear model was
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manipulated to yield a correction of the equation:
QTcl = QT/(RR)*. This correction from the placebo
phase was applied to the data obtained during each sub-
ject’s treatment phases. A repeated-measures analysis of
variance taking the baseline QTc (1d) as the covariate, and
period, sequence, study site, dosing amount, and time as
fixed effects, was used for the statistical analyses.

A linear model was used to evaluate the relationship
between moxifloxacin concentration and AAQTc. The
slopes and intercepts were estimated using AAQTc calcu-
lated by Bazett’s formula, Fridericia’s formula, and the
individual linear regression method.

In the present study, the time-matched baseline mea-
surement was used in all QT interval calculations. How-
ever, to assess the differences between baseline
measurement methods, an arbitrary pre-dose baseline at 0 h
was chosen and AQTc and AAQTc were calculated from it.

2.4 Moxifloxacin Plasma Concentration
Determinations

The plasma concentrations of moxifloxacin were determined
using API 3200 LC/MS/MS System (Applied Biosystems,
Foster City, CA, USA). A volume of 200 pL of plasma was
deproteinized with 200 pL. of 10 % trichloroacetic acid
containing the internal standard (moxifloxacin-d4, 5 pg/
mL). Fifty microliters of the supernatant was diluted with
450 pL of distilled water and 5 pL. of the dilution was
injected onto a Hypersil Gold C18 column (50 x 3.0 mm,
5 pm) at a flow rate of 0.4 mL/min under isocratic conditions
with 35 % methanol containing 0.1 % formic acid. Analytes
were detected using multiple-reaction monitoring in the
electrospray positive-ionization mode of MS. The mass
transitions were m/z 402.1 — 384.0 for moxifloxacin and m/
7406.2— 388.2 for the internal standard.

The lower limit of quantification was 100 ng/mL. The
intra- and inter-day precisions (relative standard deviation)
were below 3.94 % and the accuracy range was
97.73-106.6 %.

2.5 Pharmacokinetic Analyses

The following PK parameters were assessed using a non-
compartmental method with Phoenix WinNonlin® (Phar-
sight, Mountain View, CA, USA): maximum observed
drug concentration (Cp,.x), time to reach Cp,.x following
drug administration (7,.x), area under the plasma con-
centration-time curve (AUC) from 0 h to the last measur-
able concentration (AUC,,y), AUC from 0 h extrapolated
to infinite time (AUC;,¢), terminal elimination half-life (¢,
»), apparent clearance (CL/F), and apparent volume of
distribution (Vd/F). Cy.x and T, were determined by
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direct inspection of individual PK data, whereas AUC
and AUC;,s were calculated using the linear up/log-down
method. These parameters were compared between treat-
ments (moxifloxacin 400 and 800 mg).

2.6 Safety Assessments

The safety of subjects was assessed via vital sign mea-
surements, physical examinations, adverse events, clinical
laboratory tests, and 12-lead ECG. Subjects were asked
open-ended questions about their well-being, and adverse
events were recorded and assessed based on their number
of occurrences, the number of subjects who experienced
adverse events, and their severity, seriousness, and causal
relationship to moxifloxacin.

3 Results
3.1 Subject Demographics

A total of 38 subjects were enrolled in the study. Five
subjects withdrew consent prior to the completion of the
study and 33 subjects completed the study. The
means £ standard deviation of subject demographic
parameters were as follows: age 26.4 & 4.8 years, height
174.5 £ 5.0 cm, weight 68.3 £ 6.3 kg, and baseline QTcF
398.3 + 16.1 ms. There were no statistically significant
differences in demographic characteristics (age, height,
weight, and baseline QTcF interval) among the sequence
groups and study centers (data not shown).

3.2 Pharmacodynamic Analyses

There were definite increases in AAQTc after moxifloxacin
dosing (Fig. 2). AAQTcI at each measurement time is
shown, with means and two-sided 90 % confidence inter-
vals (CIs) that did not include zero at any of the mea-
surement times (Table 1). The majority of the largest time-
matched AAQTc occurred approximately 4 h after dosing
(Table 2). Depending on the correction method used to
calculate QTc, moxifloxacin 400 mg prolonged the QT
interval from 12 ms (QTcI) to 16 ms (QTcB) and moxi-
floxacin 800 mg prolonged QTc from 21 ms (QTcl) to
29 ms (QTcB).

An increase in plasma moxifloxacin concentration was
weakly associated with QTc prolongation (Fig. 3). The
slopes of the regression lines using each correction method
differed slightly (AAQTcB: 0.0067, AAQTcF: 0.00535,
and AAQTcI: 0.0047), while the correlation coefficients
were similar for each correction method (AAQTcB:
0.4344, AAQTCF: 0.4346, and AAQTcI: 0.4220). There
was a statistically significant difference between the
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Fig. 2 Baseline- and placebo-corrected QT (AAQTc)-time profiles using: a Bazett’s formula, b Fridericia’s formula, and ¢ the individually
corrected method. The data are presented as the arithmetic means =+ standard deviation (solid circle 400 mg, open circle 800 mg)

Table 1 Baseline- and placebo-adjusted QTcl (QT interval corrected
by individual QT-RR regression) mean differences and 90 % confi-
dence intervals by time point (ms)

Table 2 Largest time-matched AAQTc (baseline- and placebo-
adjusted corrected QT) by treatment. Least-squares mean difference
adjusted by placebo [90 % confidence intervals (CI)]

Time Treatment

()

Moxifloxacin 400 mg

Moxifloxacin 800 mg

Treatment

Moxifloxacin 400 mg

Moxifloxacin 800 mg

Mean 90 % 90 % Mean 90 % 90 % Time Mean [90 % CI] Time Mean [90 % CI]
lower upper lower upper (h) (h)
1 10.23 6.66 13.79 15.13 11.57 18.70 QTcB 4 15.95 [10.81, 3 28.83 [23.69,
2 774 418 1130 1673 1317 2030 21.09] 33.97]
3 1099  7.43 1455 2046 1690 2402  QTcF 4 121-3124&83& 4 232-14 [19.21,
4 11.66 8.10 15.22 20.96 17.40 24.53 QT 4 1" 26 [3; 0 4 20 ;607[]17 20
C . . s . B ’
6 9.90 6.34 13.46 17.64 14.08 21.20 15.22] 24.53]
8 4.63 1.07 8.19 16.93 13.37 20.49
QTcB corrected QT using Bazett’s formula, QTcF corrected QT using
12 7.32 3.76 1088 1340 9-83 16.96 Fridericia’s formula, QTcl corrected QT using individual QT/RR
16 5.98 2.41 9.54 10.88 7.32 14.44 regression model
24 8.82 5.25 12.38 15.49 11.93 19.05
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time-matched and pre-dose baseline measurement methods
(Fig. 4, P < 0.001), but the time courses of the AAQTc
profiles were similar between the two baseline correction
methods (P = 0.853). QTcl regression showed rate-cor-
rection coefficient () values of 0.305 £ 0.044 (mean and
standard deviation), with a minimum value of 0.207 and a
maximum value of 0.413 (data not shown), which is
comparable to the o value of QTcF (0.333).

Differences among study centers, sequence groups, peri-
ods, and treatment-time interaction did not influence the
variation in QTc prolongation (data not shown). QTc pro-
longation was affected by the different treatments, (i.e.,
moxifloxacin 400 or 800 mg) and by time (both P < 0.0001).

3.3 Pharmacokinetic Analyses

Dose-dependent PK profiles were observed in the
moxifloxacin concentration-time profiles (Fig. 5). The
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Fig. 3 Plasma concentrations of moxifloxacin vs. corrected QT
(AAQTc) scatter plot and regression lines using: a Bazett’s formula,
b Fridericia’s formula, and ¢ the individual correction method. The
equations for each regression line were as follows:
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median value for T7,,x was slightly greater in the
moxifloxacin 800-mg group than in the moxifloxacin
400-mg group. Certain parameters, such as f,, CL/F,
and Vd/F did not significantly differ between the treat-
ment groups, while other parameters, such as Cy,x and
AUC,,, tended to increase two-fold as the dose doubled
(data not shown).

3.4 Safety Assessments

A total of 14 subjects reported 11 adverse events, which
included chest discomfort, chill, diarrhea, dizziness, dry
mouth, epistaxis, fever, nausea, paresthesia, pruritis, and
rhinorrhea. Among these, chest discomfort, diarrhea, and
nausea were assessed to be either possibly or probably
related to moxifloxacin. No serious adverse events were
reported and all of the reported adverse events disappeared
spontaneously.
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-20

# 0 OMpoDy

r=0.4346

-80 -60 -40

T T T T T T T I
0 1000 2000 3000 4000 5000 6000 7000
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a  AAQTcB = 0.901 + 0.00670 x moxifloxacin  concentration,
b AAQTCcF = 1.39 + 0.00535 x moxifloxacin concentration, and
¢ AAQTcI = 2.36 + 0.00470 x moxifloxacin concentration (open
circle 400 mg, solid circle 800 mg)
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Fig. 5 Plasma concentration-time profiles after a single oral admin-
istration of moxifloxacin

4 Discussion

Our study found a definite prolongation of the QTc interval
after moxifloxacin dosing [11.66 ms in the moxifloxacin
400-mg group and 20.96 ms in the moxifloxacin 800-mg
group (QTcI values)]. The mean differences and 90 % Cls
of AAQTcI did not include zero at any of the measurement
time points. A positive relationship between QT interval
prolongation and moxifloxacin concentration (r = 0.422 in
AAQTcI) was also observed. The Ty, of moxifloxacin 400
and 800 mg occurred 1 and 3 h after dosing, respectively,
whereas the largest time-matched AAQTc was measured
approximately 4 h after dosing.

Moxifloxacin 400 mg is known to cause a mean increase
in the QTc interval of between 10 and 14 ms 2—4 h after a
single oral dose [4, 8], which was consistent with the
results of this study. In addition, a supratherapeutic dose of
moxifloxacin (800 mg) resulted in a nearly 2-fold increase
in the QTc interval from baseline compared with the
400-mg dose, which was greater than the previous report
by Demolis et al. [4]. Although Demolis et al. only used
QTcB and QTcF values in their study, they found no
relationship between the dose of moxifloxacin and QT
interval lengthening, but found a positive relationship
between QT interval prolongation and moxifloxacin con-
centration [r = 0.35, moxifloxacin concentration (pg/L)
vs. QT interval (ms); » = 0.72, moxifloxacin concentration
(ug/L) vs. AQT interval (%)]. The study that was con-
ducted by Demolis et al. differs from our study in that they
performed submaximal exercise testing to allow for vari-
ation in RR intervals, which may explain the differences
between the correlation coefficients (moxifloxacin con-
centration vs. QT or QTc interval) in the two studies. Their
findings with supratherapeutic doses of moxifloxacin dif-
fered from those of our study, in which an increase in the
moxifloxacin dose almost doubled AAQTc. Because there
were no noticeable differences in PK parameters between
the two studies, there is a possibility that Korean subjects
may show different susceptibility to supratherapeutic doses
of moxifloxacin than Caucasian subjects. Nonetheless, our
findings suggest that moxifloxacin induces a detectable
effect of greater than 5 ms on QTc prolongation, which
confirms the adequacy of the use of moxifloxacin as a
positive control in Korean TQT studies, explained by
Answer 1 in the ICH E14 Questions-and-Answers docu-
ment [9].

Data reported by Florian et al. [8] showed the suffi-
ciency of linear concentration-AAQTcF model in describ-
ing the effect of moxifloxacin on QT interval. Pooled data
from 20 TQT studies were analyzed, and a mean slope of
3.1 ms per pg/mL was estimated. This estimated slope is
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smaller when compared with the present study’s slope
(0.00535 ms per pg/L for AAQTCcF). Although Caucasians
were more than 80 % of the dataset in Florian et al., it is
unlikely that this difference is because of ethnicity. There
seems to be a wide inter-individual variability in moxi-
floxacin-induced QT response, as the range of the slope
varied greatly from 1.6 to 4.8 ms per pg/mL even when the
percentages of ethnic backgrounds were similar between
studies. Therefore, the difference in mean slopes of con-
centration-AAQTc models is likely because of individual
variability.

A study that recruited healthy Japanese subjects [10],
which reported the largest QTcF change from baseline as
11.6 ms (90 % CI 9.1-14.1) in a non-fasting state and
14.4 ms (90 % CI 11.9-16.8) in a fasting state, found no
statistically significant differences between Caucasian and
Japanese subjects in QTc interval prolongation. The value
obtained in the fasting state was similar to the largest
AAQTCF found in our study, but because direct comparison
is not possible, this does not imply ethnic differences
between Japanese and Korean subjects. It is worth noting,
however, that there was a study (ClinicalTrials.gov iden-
tifier NCT01876316) that compared moxifloxacin-induced
QT prolongation in Japanese and Korean subjects, and this
study has concluded there was no significant difference
between the two ethnicities (unpublished data).

One study that used a quinidine intravenous infusion to
evaluate differences in QT interval prolongation between
Caucasian and Korean subjects reported that Korean sub-
jects were less sensitive to quinidine-induced QT prolon-
gation than Caucasian subjects [11]. Although this study
contributed valuable Korean QT prolongation study data, a
difference exists: this study did not use moxifloxacin, a
drug that is commonly used as a positive control in TQT
studies.

Previously identified differences based on QT interval
correction methods were observed [6]: namely, the ten-
dency of Bazett’s formula to extend to extreme values.
This tendency was more evident in the moxifloxacin
800-mg group, where the largest time-matched AAQTcB
was calculated to be 28.83 ms (90 % CI 23.69-33.97).
Therefore, a correction method using either Fridericia’s
formula or individual correction may be a better choice for
TQT studies in Korean subjects, where individual correc-
tion would most likely be the best choice as noted previ-
ously [1]. We also investigated different baseline
measurement methods and found a statistically significant
difference between two baseline measurement methods;
namely, a trend was observed in which the AAQTc from
the time-matched baseline was measured to be lower than
that from the pre-dose baseline. This trend did not change
over time. This finding may be because the time-matched
baseline measurement corrects for diurnal variation. One
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limitation to our study is the fact we took only one pre-dose
recording, while the usual pre-dose baseline measurement
is conducted by taking the median QTc value from three
pre-dose ECG recordings [9]. Therefore, an exact one-on-
one comparison of the time-matched and pre-dose baseline
methods was not appropriate. ICH guideline E14 recom-
mends that parallel studies use the time-matched baseline
method and that crossover studies use the pre-dose baseline
method [9]. In contrast to the recommendations, our study
was a crossover study that used the time-matched baseline
method; however, despite the identified limitations of our
study, we think that the time-matched baseline measure-
ment can also be used in crossover studies because of its
merits in diurnal variation correction.

A study by Yan et al. [12] suggested that parallel studies
using time-matched baseline correction could show higher
variation in AQTcF and result in smaller correlation,
probably because of a time lag between baseline mea-
surement and dosing. Yan et al. have also found slightly
lower values for AAQTCF in crossover designs that used
pre-dose baseline correction. Because our study is unique
in that we have set up a crossover study with time-matched
baseline method, it is quite difficult to compare whether
one baseline correction method is preferable in place of
another. At present, there could be discrepancies between
studies analyzing different correction methods.

We speculated that by confirming the QT interval pro-
longation effects of moxifloxacin we could obtain compa-
rable pilot data that could be used in QT interval
prolongation studies in drug development targeting the
Korean population. By doing so, an effective safety mon-
itoring plan can be established and guidelines for accurate
ECG data collection and analysis may be presented. Ba-
zett’s formula is not recommended for calculating the
range of QT interval prolongation corrected by individual
RR, but Fridericia’s formula and the individual correction
method may be used interchangeably. The current study
aimed to provide comparable pilot QT interval prolonga-
tion data in Korean subjects that could be used in scientific
and regulatory fields and was not necessarily focused on
detecting inter-ethnic differences. However, because other
studies have suggested that possible differences exist
between ethnic groups, further studies are needed to eval-
uate and incorporate possible interethnic differences. In
addition, because this study only included male subjects,
gender differences were not evaluated.

5 Conclusion
In summary, moxifloxacin 400 mg causes moderate QT

interval prolongation and is an adequate positive control in
Korean TQT studies. Our results indicate that caution
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should be exercised when a supratherapeutic dose of
moxifloxacin is used in Korean subjects. Furthermore, the
findings of the present study may be employed in drug
development studies targeting the Korean population and
may also be applied to further research attempting to
evaluate the cardiac safety of a drug in Korean subjects.
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