
PHARMACODYNAMICS

Levocetirizine does not prolong the QT/QTc interval
in healthy subjects: results from a thorough QT study

Réginald Hulhoven & Dominique Rosillon &

Michel Letiexhe & Marie-Anne Meeus & Agnès Daoust &
Armel Stockis

Received: 15 May 2007 /Accepted: 5 August 2007 / Published online: 21 September 2007
# Springer-Verlag 2007

Abstract
Objective To conduct a thorough QT study of levocetirizine,
a non-sedating antihistamine, in accordance with Interna-
tional Conference on Harmonisation (ICH) E14 guidance.
Methods The study was designed as a single-dose, placebo
and positive-controlled, four-way crossover, randomised trial
in which 52 healthy male and female subjects participated.
Levocetirizine (5 and 30 mg) and placebo were administered
double-blind, and the positive control, moxifloxacin (400
mg), was open-label. Electrocardiograms (ECGs) were
obtained by continuous Holter monitoring at various time
points (three per time point) during a 24-h period at baseline
and after each treatment. The ECGs were read centrally in a
blinded manner. QT intervals were corrected for heart rate
using a gender- and study-specific correction (QTcSS) and
Fridericia’s correction (QTcF). The largest QTc time-
matched and baseline-subtracted difference between each
active drug and the placebo (largest ΔΔQTcSS) was derived
from a mixed-effect analysis of variance.
Results The one-sided 95% upper limits of the largest
ΔΔQTcSS for levocetirizine were 5.7 ms (5 mg) and 3.9
ms (30 mg), with mean estimates of 2.9 and 1.1 ms,
respectively. Similar results were obtained for the ΔΔQTcF
data. Statistically, moxifloxacin significantly lengthened the
QTcSS, with a one-sided 95% lower limit of the largest
ΔΔQTcSS of 10.5 ms and a mean estimate of 13.4 ms. There

was no relationship between the measured ΔQTcSS and the
plasma concentration of levocetirizine, whereas a statisti-
cally significant linear relationship was observed with the
plasma concentration of moxifloxacin [slope estimate 0.004
ms/(ng/mL); 95% confidence interval: 0.003–0.005].
Conclusions Overall, the results of this thorough QT study
indicate that the methodology of the trial was valid and
sensitive enough to demonstrate the absence of effect of
levocetirizine at both therapeutic (5 mg) and supra-
therapeutic (30 mg) doses on cardiac repolarisation.
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Introduction

Levocetirizine is an antihistamine with a high affinity and
selectivity for histamine type 1 (H1) receptors [1, 2]. It is
approved in many countries for the treatment of seasonal
allergic rhinitis, perennial allergic rhinitis and chronic
idiopathic urticaria in adults and children at a daily dose
of 2.5 or 5 mg. The pharmacokinetics of levocetirizine is
time- and dose-independent, with an elimination half-life
of 7.6 h. It is bound to plasma proteins (95%), and its
distribution is restrictive (Vz=0.4 l/kg) [3]. It is excreted
mainly unchanged in urine, with less than 14% of the dose
metabolised in the liver [4], and the metabolism does not
exhibit genetic polymorphism. No chiral inversion occurs
during absorption and elimination [3, 4].

Levocetirizine is the R-enantiomer of cetirizine. In accor-
dance with pre-clinical data, reports on adverse drug effects
compiled in international databases indicate that cetirizine
has rarely been associated with cardiac events. Levocetirizine
is expected to have a similar safety profile [5]. In confirma-
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tion of this expectation, post-marketing surveys of levoce-
tirizine (UCB, data on file) have reported only very rare
cases of cardiac disorders, i.e., palpitations.

Regulatory concerns regarding the potential for non-
antiarrhythmic drugs to prolong the QT interval, leading to
potentially fatal ventricular tachycardias, including torsades
de pointes (TdP), have resulted in the adoption, in October
2005, of the International Conference on Harmonisation
(ICH) E14 Guidance on the clinical evaluation of the QT/
QTc interval prolongation and proarrhythmic potential for
non-antiarrhythmic drugs [6]. Several commentary and
review papers discussing the approach have been published,
both prior to [7, 8] and following the adoption of the ICH
E14 guideline [9–12], although there are few published
examples of such studies. We report here the results of a
thorough QT study carried out for levocetirizine.

Subjects and methods

The trial was carried out in accordance with both the ICH
notes for Guidance on Good Clinical Practice, the princi-
ples that have their origin in the Declaration of Helsinki,
and applicable laws and regulations. The approval of the
Ethics Committees of the University Hospital Centre, Liège
was obtained before starting the study.

The study was a single-dose, placebo and positive
controlled, four-way crossover, randomised design. Fifty-
two healthy male and female subjects participated in the
study. QTcB values on the screening electrocardiogram
(ECG) had to be >300 ms for both genders, and <450 ms
for males and <470 ms for females. After giving their written,
informed consent, the subjects were randomly assigned to
receive one sequence of four treatments according to a four-
sequence William’s design for a four-way Latin square.

Sample size calculation was based on an intra-subject
standard deviation of 10 ms for the primary endpoint and
was computed for a 90% power using 5% one-sided tests.
For the moxifloxacin versus placebo comparison, it was
assumed that the real effect on QTc is a prolongation of
6 ms. A sample size of 49 subjects was required to show
that the result is significantly different from zero. For the
comparison of levocetirizine against placebo, it was
assumed that there could be a small prolongation of 4 ms.
A sample size of 49 subjects was required to show that this
effect is significantly smaller than 10 ms. To achieve a
balanced design and to allow for a few dropouts, 52
subjects were ask to participate in the study.

Three treatments were double-blind – levocetirizine
5 mg, levocetirizine 30 mg and placebo – and one treatment
was open-label – moxifloxacin 400 mg. The supra-
therapeutic dose was set at 30 mg levocetirizine, which
corresponds to sixfold the therapeutic dose. The equivalent

dose of 60 mg cetirizine is also the highest dose ever
administered in healthy subjects [13].

Each of the four periods was 3 days in duration (4 days
for the first period) and was separated by a 7-day washout
period. On Day −1, a fixed baseline was recorded for all
subsequent post-dose recordings. The dosing of Period 1
occurred on Day 1, the dosing of Period 2, on Day 8, the
dosing of Period 3, on Day 15 and the dosing of Period 4,
on Day 22. Subjects reported to the clinical unit in the
evening before the baseline day and the evening before the
dosing day of Periods 2–4, respectively. During and across
the periods, meals, fluid intake and the surrounding environ-
ment remained as controlled and consistent as possible.

Continuous Holter monitoring was recorded at baseline
(Day −1 from −24 h pre-dose up to pre-dose in Period 1)
and from pre-dose up to 24 h post-dose during each
treatment period using a 12-Lead digital ECG Holter device
(Mortara H12+; Mortara Instruments, Milwaukee, WI).
ECG recorder flash cards were sent to the central laboratory
(eResearchTechnology, Philadelphia, PA) for a treatment-
blinded high-resolution measurement of the cardiac inter-
vals, and morphological assessment was by a central
cardiologist blinded to the study treatment. The data files
were uploaded in the central ECG laboratory’s validated
data management system, ExPERT, and interval duration
measurements were first obtained by trained analysts using
the proprietary validated electronic calliper system applied
on a computer screen. The software determined the end of
the T wave using the down-slope tangent method for
calculating the regression tangent. Standard lead was D2.
Another lead was selected if the D2 T wave could not be
accurately measured. A cardiologist then verified the
interval durations and performed the morphology analysis,
being careful to note any T–U wave complex that suggested
an abnormal form compatible with an effect on cardiac
repolarisation.

Three ECGs, each lasting approximately 10 s, were
extracted from the Holter data over a 5-min period (the
interval between single ECGs was at least 1 min) and
within approximately 5 min of the specified time-point.
These readings were made at pre-dose and at 30 min and 1,
1.5, 2, 4, 6, 9, 12 and 24 h post-dose. All ECGs of one and
the same subject were analysed by the same cardiologist.
The analyst and the cardiologist were blinded to subject and
period identification.

Blood samples for PK analysis were obtained in each
study treatment period at pre-dose, 30 min and at 1, 1.5, 2,
4, 6, 9, 12 and 24 h post-dose for the determination of
plasma concentrations of levocetirizine and moxifloxacin.
The blood samples for pharmacokinetic (PK) analysis were
drawn after the three ECG recordings and analysed using
validated methods. Subjects rested for at least 15 min
before the PK time-points when the individual 10-s
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segments of data were extracted from the Holter 12-lead
digital ECG continuous recordings. Breakfast was fat-free,
and the diet in general was low fat during the confinement
period, other than the fasting periods.

Plasma concentrations of levocetirizine were determined
by high-performance liquid chromatography (HPLC) with
tandem mass spectrometry (ms/ms). The limit of quantifi-
cation was 0.2 ng/ml [14]. Plasma concentrations of
moxifloxacin were determined by HPLC-ms/ms. The limit
of quantification was 1 ng/ml (Parexel International Bio-
analytical Laboratories, Poitiers, France). Peak concentra-
tion Cmax), time to peak (tmax) and the area under the curve
(AUC(0–24 h)) were calculated from the individual plasma
concentration versus time profiles using a non-compart-
mental model for levocetirizine and moxifloxacin with the
software WINNONLIN ver. 4.2 (Pharsight Corp, Cary, NC).

The QT interval was corrected for the heart rate using a
gender-specific, study-specific correction: QTcSS = QT/
RRα. The objective was to establish the QT–RR relation-
ship in the same range of heart rate as that found during the
active drug treatment. For this reason, the subjects were
requested to rest for at least 5 min when the ECG was being
recorded during both baseline and drug treatment periods.
For each subject, a non-linear (log/log, using natural logs)
regression of QT versus RR was run, using the 60 values
corresponding to the individual ECGs from the baseline day
and the placebo treatment day. The correction coefficient
(α) was derived as the mean of the regression coefficients
for all subjects of the same gender. The correction was
applied to each of the three single QT measurements for
each time-point. In addition, the QT was corrected using
Fridericia’s correction (QTcF = QT/RR0.33). The QTcSS and
QTcF values used for subsequent analyses were computed
as the mean of the three QTcSS and QTcF values for each
time-point.

The primary analysis was performed on the time-
matched, baseline-subtracted QTcSS (ΔQTcSS) using a
mixed-model analysis of variance (ANOVA) with repeated
measurements. The model included treatment, period,
gender and post-dose time as fixed effects, the subject as a
random effect nested under gender, the pre-dose value as a
covariate and the treatment-by-time and period-by-time as
interactions. Model-adjusted means were derived for each
treatment at each post-dose time as well as two-sided 90%
confidence intervals (CIs; equivalent to a 95% one-sided
CI) of the differences between each active treatment and
placebo at each post-dose time (ΔΔQTcSS). The absence of
effects of levocetirizine on cardiac repolarisation was
concluded if the upper limit of the 95% one-sided CI for
maximum ΔΔQTcSS between levocetirizine and placebo
was less than 10 ms and if the lower limit of the 95% one-
sided CI for maximum ΔΔQTcSS between moxifloxacin
and placebo was greater than 0 ms (sensitivity criterion).

The same approach was adopted for the analysis of QTcF.
The time-matched difference from baseline for QTcSS at
subject-specific tmax was also analysed using a similar
mixed-effect model ANOVA by study drug (5 and 30 mg
levocetirizine and 400 mg moxifloxacin).

The relationships between ΔQTcSS and plasma concen-
tration of levocetirizine and moxifloxacin were fitted using
a linear regression.

All statistical calculations were performed using the SAS
software release 8.2 (SAS Institute, Cary, NC).

Results

A total of 52 healthy subjects participated in this study (28
men, 24 women; 50 Caucasian, 1 Black and 1 Asian/Pacific
islander), with mean (SD; range) age of 31.55 (6.85; 18.4–
46.0) years. One subject had a major protocol deviation in
that the Holter recording in Period 3 only started at 6 h
post-dose. As a result the subject was excluded from the
per-protocol (PP) population but was included in the
intention-to-treat (ITT) population.

The correction coefficient, as determined by the non-
linear (log/log) regression of QT versus RR, was 0.31 for
the women subjects and 0.22 for the men. This is
comparable to the correction coefficient for calculating
QTcF of 0.33. The QTcSS and the QTcF did not show any
apparent correlation with RR, demonstrating an adequate
correction with both methods. The average QTcSS profile
(Fig. 1) was similar following treatment with either
levocetirizine dose or placebo, with average values approx-
imately 5 ms higher during the first 2 h after administration
as compared to the time-matched baseline. In contrast, the
average profile after moxifloxacin administration exhibited
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Fig. 1 Mean QTcSS interval for the 24-h period at baseline ( ) and
following treatment with placebo ( ), 5 mg levocetirizine ( ), 30 mg
levocetirizine ( ) and 400 mg moxifloxacin ( )
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a clear increase, with a peak at 4 h post-dose and values
close to pre-dose, but they were higher than the baseline
and placebo levels during the last 12 h. There was evidence
of a postprandial shortening [15] of QTcSS at 6 h post-dose
for all treatment periods and at baseline. Similar patterns
were observed for QTcF and QT, although the postprandial
shortening was more marked for QT. A lengthening after
moxifloxacin was observed for all QT/QTc intervals. The
mean QTcF and QTcSS changes from baseline were virtually
identical after both levocetirizine doses and placebo, with
an increase during the first 2 h post-dose, reaching a peak
value of approximately 5 ms. Corresponding profiles
following moxifloxacin administration reached a maximum
increase from baseline of 17 ms at 2 h post-dose. Figure 2
shows the mean difference of time-matched changes from
baseline between each active treatment and placebo
(ΔΔQTcSS) at each time-point. The one-sided 95% upper
limit of the largest ΔΔQTcSS (Table 1) was lower than
10 ms for both levocetirizine doses (5 mg: 5.7 ms; 30 mg:
3.9 ms), and the mean estimates were lower than 5 ms (2.9
and 1.1 ms, respectively). Similar results were obtained for
the largest ΔΔQTcF. The one-sided 95% lower limit of the
largest ΔΔQTcSS of the positive control treatment, 400 mg
moxifloxacin, was noticeably higher than 0 ms (10.5 ms),
and the mean estimate was higher than 5 ms (13.4 ms),
indicating a statistically significant lengthening of QTcSS
following moxifloxacin administration (Table 1). Moreover,
the moxifloxacin effect appeared as soon as 0.5 h after
administration and was maintained until 24 h post-dose.
Similar results were obtained for the QTcF analyses. As
there was a statistically significant interaction (p=0.011)
between treatment effect and gender, separate exploratory
analyses per gender were performed for the ΔQTcSS.

Despite the low number of subjects in each subgroup (PP
population 27 males and 24 females), the one-sided 95%
upper limit of the largest ΔΔQTcSS was lower than 10 ms
for both levocetirizine doses and both genders (males 5 mg,
9.21 ms; 30 mg, 7.48 ms; females 5 mg, 8.07 ms; 30 mg,
5.45 ms). In addition, the one-sided 95% lower limit of the
largest ΔΔQTcSS of moxifloxacin was higher than 0 ms for
both genders (males 8.98 ms; females 9.58 ms). The time-
matched difference from baseline for QTcSS at the subject-
specific tmax was not statistically significant different
between both levocetirizine doses and placebo. The
difference between placebo and moxifloxacin was statisti-
cally significant, with a mean (90% CI) difference of 8.5
(5.3–11.6) ms.

The categorical analysis of QT and QTc did not reveal
any value higher than 500 ms for QT, or any value higher
than 480 ms for QTcSS or QTcF. There was no case of
increase from baseline higher than 60 ms with any
treatment. There was one case of tachycardia (change from
baseline >25% and HR>100 bpm) after 5 mg levocetirizine
and four cases of bradycardia (change<−25% and HR
<50 bpm): one after 30 mg LCTZ, one after 400 mg
moxifloxacin and two after placebo. One subject exhibited
an increased PR interval (change>25% and PR>200 ms)
during both levocetirizine treatment periods. All of these
events were occasional (observed at a single or two time-
points) and not treatment-related. No case of increased QRS
interval was recorded with any treatment, and no consistent
morphological changes were observed with any treatment.

The mean concentration versus time profiles of levoce-
tirizine were similar to those reported previously [4]. The
levocetirizine mean (± SD) Cmax (5 mg: 228±97 ng/ml,
30 mg: 1302±372 ng/ml) and AUC0–24 h (5 mg: 1.660±
340 ng·h/ml, 30 mg: 9987±2341 ng·h/ml) were clearly
dose-proportional (30/5 mg ratio of means=5.7 and 6.0,
respectively). The median tmax was identical for both doses,
with a value of 1 h. The mean concentration versus time
profiles and PK parameters of moxifloxacin were similar to
those reported in the literature [16–18]. The range of
individual tmax values was narrow (0.5–4.0 h), demon-
strating the adequacy of the scheduled time-points for
ECG recording.

The regression linear model (Fig. 3), ΔQTcSS = α + β ×
Concentration, gave the following estimates of intercept
and slope for levocetirizine: 1.47 ms (95% CI: −0.45; 3.40)
and 0.002 ms/(ng/ml) (95% CI: −0.001; 0.006). Both
coefficients were not statistically different from zero. The
predicted ΔQTcSS at the average measured Cmax is 1.9 ms
and 4.1 ms for the therapeutic (5 mg) and the supra-therapeutic
(30 mg) dose of levocetirizine, respectively, which are below
the threshold value of 5 ms. The same linear model for
moxifloxacin gave intercept and slope estimates of 2.80 ms
(95% CI 0.31; 5.28) and 0.004 ms/(ng/ml) (95% Cl 0.003–

Time (hour)

0 6 12 18 24

∆∆
Q

T
c
S

S
 (

m
s
)

-4

-2

0

2

4

6

8

10

12

14

16

Fig. 2 Mean placebo time-matched difference of change from
baseline (ΔΔQTcSS) following treatment with 5 mg levocetirizine
( ), 30 mg levocetirizine ( ) and 400 mg moxifloxacin ( )

1014 Eur J Clin Pharmacol (2007) 63:1011–1017



0.005), respectively. The predicted ΔQTcSS at the average
measured Cmax is 15.6 ms, which is clearly above the
threshold value of 10 ms and close to the mean observed
ΔQTcSS at tmax (14.5 ms).

Discussion

The E14 guidance provides recommendations to developers
of new drugs with systemic availability or for existing
drugs with new indications, new doses, new route of
administration or new patient population in terms of the
study design, conduct, analysis and interpretation of clinical
studies that are conducted to screen for any pro-arrhythmic
potential. The guidelines recognise that the degree of QT
prolongation is an imperfect biomarker for proarrhythmic
risk, but there is a qualitative relationship between QT
prolongation and the risk of TdP, especially for drugs that
substantially increase the QT interval. The QT interval has
an inverse relationship to heart rate and is therefore
corrected by means of various formulae to a less heart
rate-dependent variable, denoted as the QTc interval. The
guideline calls for a “thorough QT study” to be conducted
to determine whether the drug has a threshold pharmaco-
logic effect on cardiac repolarisation, as detected by QT/
QTc prolongation. Terfenadine, another non-sedating anti-
histamine, has been shown to delay ventricular repolarisa-
tion and to prolong the QTc [19]. This effect is enhanced
when terfenadine is co-administered with cytochrome P450
inhibitors (such as macrolide antibiotics, grapefruit juice),
due to the inhibition of terfenadine metabolism and the
subsequent increase in plasma levels [20]. Another antihis-
tamine, astemizole, has also been shown to have a pro-
arrhythmic potential and, in particular, to have the ability to
induce potentially fatal ventricular arrhythmias, including
TdP [21]. As a consequence of these changes, both drugs
were withdrawn from the market in several countries.

The study reported here with levocetirizine was based
closely on the E14 guideline. As levocetirizine has a short
half-life, a crossover design was employed with a baseline
day and a positive control. As each subject received
placebo treatment, a measure of the variability in heart rate
was obtained and, hence, a study-specific, gender-specific
correlation coefficient was determined and used to correct
the QT values obtained. This correction was used for the
primary effect variable, alongside a universally accepted
correlation coefficient, as implemented in Fridericia’s
correction of QT. The adequacy of the correction was
assessed by plotting the corrected values against RR values,
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Fig. 3 Plot of individual QTcSS change from baseline versus plasma
concentrations at corresponding time-points for 5 mg ( ) and 30 mg
levocetirizine ( ) (a) and for moxifloxacin (b)

Table 1 Summary statistics of the largest time-matched difference between active treatment and placebo: maximum differences between each
active treatment and placebo at each post-dose time (ΔΔQTcSS)

Treatment Post-dose time (h) Estimate Two-sided 90% confidence intervalsa

5 mg levocetirizine 24 2.86 0.02 5.70
30 mg levocetirizine 24 1.06 −1.78 3.90
400 mg moxifloxacin 4 13.37 10.53 16.21

aEquivalent to a one-sided 95% confidence limit. The upper limit for levocetirizine and the lower limit for moxifloxacin are given in bold
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the slopes of which were close to zero. Moxifloxacin, a
quinolone antibiotic, was selected as the positive control, as
it has been demonstrated to prolong cardiac repolarisation.
It does have marketing approval, obtained based on a
higher benefit-to-risk ratio compared to terfenadine. Again,
in accordance with the guidance, all ECGs were read at a
central ECG reading laboratory to ensure as accurate
interval measurements as possible were made. Increased
robustness was achieved by an individual reader providing
measurements from all ECGs from a given subject, blinded
to both time and treatment. The inter-reader differences
(mean ± SD; 95% CI) for the QT interval readings were 7.2±
7.5 ms; 6.2–8.1 (n=231).

Fifty-two subjects were included in this study. Only one
subject was excluded from the PP population due to
missing Holter ECG recording during the first 6 h following
the administration of placebo. To reduce the intra-subject
variability, triplicate ECGs at 1- to 2-min intervals are
usually recommended at each time-point [9, 22]; a further
reduction in variability is only marginal with more than
three replicates [23]). The correction coefficients for the
study and gender-specific correction of QT (QTcSS), was
0.31 for females and 0.22 for males. This compares well to
the coefficient of 0.33 used to calculate QTcF. With both
methods, no apparent correlation persisted between QTc
and RR. A single baseline at Day −1 was used for all
treatment periods for the categorical analysis of the change
to baseline. Baseline was not repeated before each
treatment period because of no clear recommendation in
the ICH-E14 guidelines and no consensus among the
experts at the time of the protocol development [9].

The QTcSS change from time-matched baseline
(ΔQTcSS) did not show statistically significant differences
between either of the levocetirizine doses and placebo,
whereas moxifloxacin yielded a significantly higher change
from baseline than placebo. The main end-point, maximum
ΔΔQTcSS, derived from the mixed effect ANOVA,
yielded point estimates lower than 5 ms for the
therapeutic and supra-therapeutic doses of levocetirizine,
with the one-sided 95% upper limit lower than 10 ms.
The higher dose of levocetirizine may appear to result in
a smaller QT prolongation than the lower dose. However,
the respective confidence intervals overlap largely with
one another (0.02–5.70 vs. −1.78–3.90 ms), and maxi-
mum ΔΔQTcSS occurred 24 h after administration
(compared to a median tmax of 1 h). These findings
corroborate the absence of a dose relationship, as further
illustrated in Fig. 3a and in contrast with the observations
for moxifloxacin (Fig. 3b).

The effect of the positive control was clearly demon-
strated; the maximum ΔΔQTcSS for moxifloxacin reached
13 ms and the one-sided 95% lower limit was higher than

0 ms (approximately 10 ms). The results for maximum
ΔΔQTcF were comparable. The QTc prolongation observed
with moxifloxacin is in the range of those reported in other
studies [24–26]. Lengthening of QTc after moxifloxacin
administration compared to placebo was observed as soon
as 0.5 h after dosing and continued until at least 24 h post-
dose. A peak effect was observed at 4 h post-dose
concomitantly with mean peak concentration. Moreover,
the residual (intra-subject) variability of both ΔQTcSS and
ΔQTcF was markedly low (intra-subject SD=8.7 and
9.2 ms, respectively). All of these findings demonstrate
the validity and the sensitivity of the study.

A significant treatment-by-gender interaction was observed,
and although the magnitude of the interaction was weak,
exploratory separate analyses were performed by gender.
These analyses corroborated the overall analysis. Both the
sensitivity criterion and the lack of levocetirizine effect were
demonstrated for males and females, separately. Secondary
end-points also demonstrated the lack of levocetirizine effect
on QT lengthening and the effect of 400 mgmoxifloxacin. The
ΔQTcSS and ΔQTcF at the individual peak concentration of
moxifloxacin reached on average 14 ms, whereas the
corresponding values observed at the peak concentration of
levocetirizine were not significantly different from tmax

matched placebo values.
There was neither an apparent nor statistically significant

relationship between the measured ΔQTcSS and the
levocetirizine plasma concentration, and there was no
suggestion of a dose- or concentration-response relation-
ship, whereas this relationship was statistically significant
for moxifloxacin. A simple linear regression between
ΔQTcSS and moxifloxacin plasma concentration allowed
good prediction of the mean ΔQTcSS value for the
measured mean Cmax (predicted vs. observed values: 15.6
vs. 14.5 ms). This finding also demonstrates the sensitivity
and the validity of the study.

Overall, the results of this thorough QT study carried out
in 52 healthy subjects indicate that the methodology is valid
and sensitive enough to demonstrate the absence of effect
of levocetirizine on cardiac repolarisation at both thera-
peutic (5 mg) and supra-therapeutic (30 mg) doses. This is
in contrast to the effect of two other antihistamines,
terfenadine and astemizole. Additionally, as levocetirizine
undergoes only minor hepatic metabolism, co-administra-
tion of levocetirizine with hepatic enzyme inhibitors is
unlikely to raise plasma levocetirizine concentrations.
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