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• Food can be used as a non 
h l i l k t fi

Proposal

pharmacological marker to confirm assay 
sensitivity in
– Oncology TQT studies
– Paediatric TQT studies
– early phase studies such as MAD studies for y p

hypothesis generation
• A “food day” can easily be added into 

almost any type of clinical trial 
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• Presentation of our research results 
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Study Design (1)

Periods 1-4: Four way cross over study in N=60
Period 1-4 consisting of an ECG baseline day followed by a treatment day
12-lead standard resting bed-side ECG: pre-dose, half-hourly for 4 hours post dose
Single doses in fasting condition with a 10 day washout period

Period 1

• TD
• SD

Period 2

• Placebo
• TD

Period 3

• Mox
• Placebo

Period 4

• SD
• Mox

Period 5

• SD

Period 5: Parallel group extension study to assess multiple doses and
food effects after 14 days of BD dosing

• Mox
• Placebo

• SD
• Mox

• TD
• SD

• Placebo
• TD

• Placebo

TD = Therapeutic Dose; SD = Supra-therapeutic dose;
Moxi = 400mg oral dose of Moxifloxacin (Avelox)
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Period 5:
Extension study in the remaining volunteers (N=55)to assess multiple 
doses and food effects. For the two baseline days subjects were 
randomised for sequence of food/fasting Pre-dose (baseline) ECG were

Study Design (2)

randomised for sequence of food/fasting Pre dose (baseline) ECG were 
taken before breakfast 
Breakfast was consumed -30 to -20 minutes before a dose of placebo at 
time “0”

Period 5 (exploratory extension)

Day ‐2
Baseline

F d

Day ‐1
Baseline

F i

Data from the two baseline days (Day-2 and Day-1) was used in a 
secondary analysis to assess the effects of food on Heart rate, PR, 
QT and QTcX 

• Food
• Fasting

• Fasting
• Food Other assessment days
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Mean ± SD

Subject Demographics

Age (years) 28.6 ± 5.3

Sex
31 males
24 females

Weight (kg) 65.84 ± 9.74g ( g)

BMI (kg/m₂) 22.29 ± 1.95
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Confirmation of Assay Sensitivity
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• ECG were analysed automatically using SL-12
All b t f ll l d ll

ECG and Data Analysis

• All beats from all leads were manually 
over-read by a cardiologist highly experienced in 
QT analysis (manual adjudication)

• Individual heart rate corrections were calculated 
(QTcIp, QTcIi)
I t l t t d d QT X l l t d• Intervals were extracted and QTcX calculated 

• The food effect is calculated as time-matched
ΔQTcF = (QTcFfed-QTcFfasted)

©Dr Jorg Taubel MD
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Meal Composition (09.068)

Breakfast Serving Calories Proteins Carbohydrates Fat Fibre

(kcal) (g) kcal (g) kcal (g) kcal (g) kcal

BreakfastBreakfast 
Cereal, Kellogg's 
Cornflakes 

30g 111.9 2.1 8.4 25.2 100.8 0.3 2.7 0.9 0.0

Milk 150ml 72.5 5 20.0 7.5 30.0 2.5 22.5 0 0.0
Sugar 10g 40.0 0 0.0 10 40.0 0 0.0 0 0.0
Wholemeal 
hoagie (roll) 79g 178.1 8.6 34.4 27.6 110.4 3.7 33.3 5.5 0.0

Jam 20g 50.0 0 0.0 12.5 50.0 0 0.0 0.2 0.0
Butter 10g 72 9 0 0 0 0 0 0 8 1 72 9 0 0 0

©Dr Jorg Taubel MD

Butter 10g 72.9 0 0.0 0 0.0 8.1 72.9 0 0.0
Apple Juice 200ml 91.3 0.3 1.2 22.3 89.2 0.1 0.9 0.1 0.0

Total 617
16.0 64 105.1 420 14.7 132 6.7 0

10% 68% 21% 0%

10
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Food Effect on HR (95% CI) 

max 9.4 b.p.m.
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Food Effect on QT (95% CI) 

max -27ms
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Food Effect on QTcF (95% CI) 
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HR and Inverse QT Change
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HR and Inverse QT and QTcIp Change
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Food Effect on QTcB (95% CI) 
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Autonomic Changes

• QTc prolongation due to (some examples):
o Sleep (vagal effect) ₁

o Brain damage/death (impaired autonomic control) ₂,₃,₄

o Atropine (removing vagal control) ₅

o Diabetes (neuropathy impairing vagal control) ₆

o Gender (differences in autonomic balance?) ₇

o Food 8

F ti (h l i ) 9 10

9 Petrov DB, Texas Heart Institute Journal, 30; 
1; 86-87; 2003

10 Ireland et al. 

o Fasting (hypoglycaemia) 9,10

1 Browne K et al. Am J Cardiol1982;50:1099–103
234 References on request
5 Annila et al. Br J of Anaesthesia 71(5):736 
678 References on request
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Autonomic Changes

• QTc shortening has only been reported as 
congenital disorder and as a drug effect
Shah R, Bjerregaard P, Gussak I. Drug-induced QT interval shortening: an 
emerging component in integrated assessment of cardiac safety of drugs. 
Journal of Electocardiolog. 2010;43:386-9

Dixon R, Job S, Oliver R, Tompson D, Wright JG, Maltby K, Lorch U, Taubel J. 
Lamotrigine does not prolong QTc in a thorough QT/QTc study in healthy 
subjects. 
B J Cli Ph l 2008 26 396 404

©Dr Jorg Taubel MD

Br J Clin Pharmacol. 2008;26:396-404

Harada T, Naseem A, Ardeleanu M, Arezina R, Lorch U, Taubel J and Camm AJ
SKY0402 (bupivacaine) does not prolong QTc interval in a thorough QT/QTc 
study in healthy volunteers
Jpn J Clin Pharmacol Ther 40/suppl 2009
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We found the following effects:

0<2 hours after food 2-4 hours after food
HR increases immediately  
max effect at 1:30hr (9bpm)
QT shortens immediately 
max effect at 1:30hr (-27ms)

QTcIp shortens reaching 
significance at 1:30hr (-3ms)

HR decreases steadily 
returning to baseline at 4hr
QT prolongs steadily but 
disproportionally remaining 
shortened at 4hr (-10ms)
QTcIp shortens further until 
3:00hr (-6ms)significance at 1:30hr (-3ms) 3:00hr (-6ms)

Note: breakfast starts at ‐0:30hr and finishes at ‐0:10 relative to dosing at 0:00
©Dr Jorg Taubel MD
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Effects of food on HR in literature:

0<2 hours after food 2-4 hours after food
HR increases max effect at 
1:30hr after food (+12bpm)
Widerlöv et al.
HR increases max effect at 
1:30hr after food (+10bpm)
Scott et al.
HR increases max effect at

HR increases sustained 
for >3 hours returning to 
baseline after 4-5 hours
Widerloev et al.

HR increases max effect at 
0:40hr after starting 
euglycemic clamp +5 bpm) 
Gastaldelli et al.

©Dr Jorg Taubel MD
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1999

+12 b.p.m

N=12

©Dr Jorg Taubel MD

Plus a reduction in the area under the T-wave
21

2002

G IN=15

+10 b.p.m.
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Effects of food on QTc in literature:

0-2 hours after food 2-4 hours after food
QTcB prolongation of  
+3.5ms 0:15 to 1:00hr 
after food (end of 
experiment); Nagy et al.
QTcF shortening after food 
in a TQT study of 

11 1 30 f

QTcF shortening after 
food sustained for more 
than 3 hours ; 
Bloomfield et al.

max -11ms at 1:30 after a 
meal, associated with HR 
increase; Bloomfield et al.

Note: breakfast starts at ‐0:30hr and finishes at ‐0:10 relative to dosing at 0:00
©Dr Jorg Taubel MD
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1997

+3.5 ms
QTcB

N=10

©Dr Jorg Taubel MD

HR increase +10 b.p.m.
QT shortening -30 ms
(approximates)

24
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2008

©Dr Jorg Taubel MD

-11 ms
QTcF

Max at ~1:30, sustained for >3 hrs
25

HR data of a TQT study in fed condition (unpubl.)

©Dr Jorg Taubel MD
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Effects of food on Insulin and Glucose in literature:

0>2 hours after food 2-4 hours after food
Glucose max increase 
0:40 after food
Insulin max increase at 
1:20 after food; 
Scott et al.
HR increases +5b.p.m. 

ff 0 40h f

No published data

max effect at 0:40hr after 
starting euglycemic clamp 
decreasing during infusion
Gastaldelli et al.

Note: breakfast starts at ‐0:30hr and finishes at ‐0:10 relative to dosing at 0:00
©Dr Jorg Taubel MD
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2000

+5 b.p.m

N=35
Insulin prolongs the QTc interval in humans in a euglycemic clamp₁

+10 ms

₁
Gastaldelli A et al. Am J of Physiol Regulatory Integrative Comp Physiol  279: R2022-5 

(2000)

©Dr Jorg Taubel MD

+10 ms
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Limitations of this Study

• This is the first study published in literature using 
state of the art ECG assessments and HRstate of the art ECG assessments and HR 
correction formulae to quantify
– the extent of shortening of QTc due to food
– The duration of effect

• The mechanisms leading to QTc shortening after 
food are complex and not fully understood
Th t t l th i t d di ti• The test-meal thus requires standardisation
– The magnitude of effect may vary with different types 

of food (higher or lower carbohydrate content)

©Dr Jorg Taubel MD
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Limitations of this Study (2)

• The effect is a QTc shortening not a 
l tiprolongation

– However we are interested in the magnitude 
of change more than direction

• The effect is not due to ion channel 
blockade
– However, this is also true for other “positive” 

QT studies e.g. beta-mimetics

©Dr Jorg Taubel MD
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Opportunities

• The effect can be demonstrated in small 
study populations (robust)y p p ( )

• It has occurred in numerous published 
studies (reproducible)
– It is consistent with regard 

• to time course of HR changes
• QTc changes when applying the appropriate HR• QTc changes when applying the appropriate HR 

correction formula

• Therefore is suitable as a positive control 
to assess assay sensitivity 

©Dr Jorg Taubel MD
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