Moxifloxacin (MOX) was used to evaluate the sensitivity
and validity of the dog telemetry model as a preclinical

predictor of QT interval prolongation

in humans.
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to test for an increase or decrease in response
at each time interval over the dose range, as
follows: Each response variable (difference
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Figure 2: Average Change in Heart Rate and QT_ following 4 doses
of 0.5% Methylcellulose in Deionized Water

Figure 4: Pharmacokinetic profiles (over 24 hours) of
Moxifloxacin at 10 mg/kg (A), 30 mg/kg (B),
and 100 mg/kg (C)

Sensitivity to detect QT interval prolongation in a Telemetrized Beagle Dog:
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Table 2: Pharmacokinetics, in beagle dogs,
following a single oral dose of 10, 30 and
100 mg/kg Moxifloxacin
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« Potential of novel drugs to cause TdP in humans is

difficult to predict in preclinical studies

steel dog runs in an environmentally controlled,
HEPA-filtered room with a 12-hour light cycle.
On the days of data collection, dogs were
transferred to a separate dog room equipped
for telemetry recording.

e Data, transmitted via radiotelemetry, was
recorded by CA Recorder™Systems (D.I.S.S.
LLC., Pinckney, Michigan U.S.A). Arterial blood

collected 2 hours prior to dosing.

administered orally in 0.5% methylcellulose at
10, 30 and 100 mg/kg to 2 female and 2 male
dogs.

4 doses using a
identical to the

Each dog received all
dose escalation paradigm
cardiovascular study design.

Samples of blood were collected from the dogs

Watson LIMS software (Thermo/Informatics,

methylcellulose in deionized water
Right Panel: Average change (normalized to pre-dose baseline) in QT following 4 doses of methylcellulose
in deionized water

Arrows represent time of dosing (D) and feeding (F). ™= Represents an approximate period of darkness.
Data is represented at mean + SEM. Statistical significance represented as *p< 0.05.
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Figure 3B: Increased Heart Rate at 100 mg/kg of

_ i N ; . . . dosed with moxifloxacin at the following time Figure 3A:
Human condition complicated by genetics, pre pressure, Heart rate, PR interval, QRS interval - g . . _ . - . 0
existing diseases, & medications and QT interval were recorded. ' E°'”tS: Pre§°5e' and 0.5, 1,2, 4, 6,8, and 24 Moxifloxacin and increased QT_interval at 10, 30 and 100 Peak Increases: +27 msec (12%)
ours postdose i i
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prolongation) is used as a surrogate marker of TdP methods described by Miyazaki and Tagawa * Approxl'mately 0.5 mL of blood was COIIEC,CEd of Moxifloxacin humans (Cmax =75 £ 2.7 |.IM)
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i 60 4 ot wing venhicle alone
~ Ability to produce moderate QT changes with correct QT (equation 2), HRref = mean heart and the Oﬂoxac.m (Internal Star}dard), for g —A— 30 mgkg Moxifloxacin 60 - —4— 30 mgkg Moxifloxacin 9
little or no risk of TdP rate for each dog). siructures see Figure 1, was achieved on o £ 3 - small T QT. (3%) at 10 mg/kg of
Aqua column (Phenomenex, 2 x 50mm, [ . .
+ We have developed a telemetry model in beagle Sqrn article size) L(Jsin a gradient consistin P T g & Moxifloxacin was not due to the
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dogs ¢ o 0 ) | bil T, observed in d
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- Use of Moxifloxacin to assess the sensitivity an Equation 2: Log (QTc) = Log(QT) — B*[Log(HR)- with 0.1% formic acid. — v 2 < . . .
efficiency of this preclinical model to detect and/ Log(HRref)] N . X o QT QT S T In an escalatmg StUdy de5|gn
or predict QT interval prolongation in humans * Spectra were a.cqulred |r.1 the pos.ltlvfe ionization < ) ) : : : . )
* Data was collected for 220 hours prior to the thde by multlp‘lel reafctlon m.oﬂnltorllng (MRM). ® —a— 0.5% Methylcelluiose x (11“50% h&i”yﬂrellﬂmosel e The dog telemetry model exhibits
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Figure 1. Structures of vehicle dose, >2 hours pre-dose of moxifloxacin : ZO";':':;;”?':: ’ ‘;;ng’;]'o:::if"”w‘;’:Sm"/‘; Upper Panel: Representative electrocardiogram from dog #41042108 following 0.5% methylcellulose 5 v~ 100 mgkgMasifoxacn e o . high sensitivity to detect small but
- and >24 hours post-dose with moxifloxacin : . alone. w 3 PO f f f
Moxifloxacin and of the internal or vehicle. Data were reported as mean 15 362.2-318.1 at a 500°C source temperature, ) ' ) 5 significant increases in QT/QT, interval
standard Ofloxacin minute values # standard Fe)rror of the mean. 4500 V ionspray voltage, collision energy and Lown?r.Pane.I: Representative elec.trocarqlogram from dog #41042108 approximately 16 - 20 hours post = ‘g', (~3%) with Moxifloxacin c
declustering potential ranged from 25-30 eV administration of 100 mg/kg Moxifloxacin v 5
o o ol e ~ /ch Statistical Analysis: and 75-90 V respectively. ] < - in the same range of therapeutic
F. N o * In order to account for inherent differences in ; . R . . o - ; A i
° \ . baseline cardi lar values b d * A dwell time of 150 ms was used for each Table 1: Statistically significant increases (minimal and maximal < [ —— L mmmmm— plasma concentrations attained in
J aseline cardiovascular values between dogs, transition. Daily calibration curves ranging h
N N N | drug-induced changes in each parameter from 0.0249 UM to 2.49 M were constructed detected changes) at 10, 30, and 100 mg/kg 0 4 8 12 16 20 24 0 4 8 12 16 20 24 umans
Y O A o " oo (var|a.b|e) was normallzevfl a's‘the dlfference using the ratios of the observed peak areas of of Moxifloxacin in QT, interval T TIME (hours) o1 Time (hours) . . .
o from its baseline for each individual animal. Moxifloxacin and the internal standard. D F D F ° Supenor electrocardu_‘)gram qua||ty
« The baseline for each animal was defined as « Plasma concentrations of Moxifloxacin in Moxifloxacin — - S - & appropriate use of QT correction
Moxifloxacin Offoxacin the median measurement of each parameter unknown samples were determined by (mg/kg) inimum TQT, aximum TQT, Figure 3B: factors

Left Panel: Average change (normalized to pre-dose baseline) in heart rate, in conscious dogs,

(Demolis et al., 2000)
- similar to the C__ attained at 400

mg in humans (C_ = 7.5 + 2.7
uM) (Demolis et al., 2000)

- 30 mgskg (C. = 20.4 £ 1.8uM)

‘max

- contributors to the reproducibility,

* The post dose period was divided into 21 time Philadelphia, PA) using a 1/x2 weighted Time (hr) msec % Time (hr) msec % following 10, 30 and 100 mg/kg of Moxifloxacin in 0.5% methylcellulose in deionized water.
|f|i'|tervals. fwelve 15»rr||n|_|te. |nterya|s for the Ilngar regresswn equat{on of the pe?k afea Right Panel: Average change (normalized to pre-dose baseline) in QT in conscious dogs, following Fe|labl|lty & SenSItIVItY
rst three hours, three 60-minute intervals for ratio against concentration for the calibration o 2.75-3 6 3 1-1.25 14 6 N - Lo
O BJ EC I VES . : 1 . . 10, 30 and 100 mg/kg of Moxifloxacin in 0.5% methylcellulose in deionized water.

hours 3 - 6, three 120-minute intervals for curve.
hours 6 - 12 and three 240-minute intervals - : Arrows represent time of dosing (D) and feeding (F).

¢ To evaluate the electrocardiographic effects of for the hours 12 - 24 after dosing. + Prarmacokinetc caiculations were generated 30 L2515 15 7 1125 27 12 === Represents an approximate period of darkness. Data is represented at mean * SEM he (-jog telem(::-try meodel Shou-ld- be

with noncompartmental analysis of P! PP p . P . considered an important prec||n|ca|

escalating oral doses of Moxifloxacin in conscious

dogs moxifloxacin plasma concentrations versus

time in WinNonlin© (Pharsight, Cary, NC).

Statistical signifi ted as *ps< 0.05. - .
20 atistical significance represented as “p predictor of QT prolongation of novel
human pharmaceuticals!

Each dog at each time interval post dose
contributed one observation to the analysis.

e The NOSTASOT (NO STAtistical Significance Of
Trend) method (Tukey et al., 1985) was used

100 0.25-0.5 9 4 16-20 45

e To further evaluate the normal variability of the
model/study design with repeated administration of
vehicle (0.5% Methylcellulose in deionized water)

* Statistical significance p< 0.05 relative to vehicle
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