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Abstract:

Etomoxir is an inhibitor of mitochondrial carnitine-palmitoyl-transferase 1 (CPT1) and
thereby switches the energy metabolism from fatty acids to glucose oxidation. For
two reasons such a metabolic change may be beneficial in heart failure: (1) Energy
production (generation of ATP molecules per oxygen consumption) is more
economical in case of glucose oxidation. (2) Glucose oxidation is associated with
altered gene expression of important myocardial proteins that are related to function
(sarcoplasmic reticulum calcium ATPase and myosin isoenzymes).

Etomoxir was planned to be tested in a dose of 80 and 40 mg versus placebo for a
period of six months in patients with heart failure. As principle measures of efficacy a
maximal exercise tolerance test using an exercise bicycle and a sub-maximal six
minute corridor walk test were used. Secondary endpoints were echocardiographical
dimensions and scores of quality of life assessments. 350 patients were planned to
be screened with the expectation that endpoint data will be available for
approximately 260 patients.

This study had to be stopped prematurely, because unacceptably high values for liver
transaminases were detected in four patients taking 40 mg or 80 mg etomoxir. At the
time of the end of the study, 121 patients were randomised to placebo, 118 to 40 mg
etomoxir and 108 to 80 mg etomoxir. 21 patients in the placebo group, 17 and 14
patients in the 40 mg etomoxir and the 80 mg etomoxir group respectively, had
completed the study at that time. The mean increases in exercise time were 3.3 sec,
10.2 sec, and 19.4 sec for the placebo, the 40 mg Etomoxir and 80 mg Etomoxir
groups , respectively (N.S.) Neither changes were obvious in the six-minute corridor
walk test from baseline nor in echocardiographical parameters.

Due to hepato-toxicity of etomoxir the study had to be stopped for safety reasons.
The number of patients that completed the study was too small to demonstrate
significant increases in exercise time. However, there was a tendency for increased
exercise time. Therefore, before rejecting the hypothesis that fatty-acid-oxidation-
inhibition might be beneficial in congestive heart failure, similar studies have to be
performed using different fatty-acid-oxidation-inhibitors targeting CPT1 and other
enzymes of this metabolic pathway.

Five key words: drugs, fatty acids, glucose, heart failure, metabolism
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Introduction:

Congestive Heart Failure (CHF) is a major public health problem afflicting up
to 3% of the population in western countries and is associated with high morbidity
and mortality rates [1,2,3] Heart failure can be viewed upon as the end-stage of
various forms of heart disease [4]. The prognosis for patients with heart failure is poor
and is in fact even worse than the survival chances in patients suffering from various
malignancies [5] Various surveys have shown that medical management of CHF is
characterized by polypharmacy and by the underuse of recommended medications
[6,7].

The conventional medical therapy for CHF has been extensively outlined [8]. The
following classes of agents are used: Diuretics are used to control the symptoms of
volume overload. When these symptoms are absent, diuretics, in form of loop
diuretics, have no proven benefit [9]. However, spironolactone [10] and eplerenone
[11] have shown a clear benefit for heart failure patients regarding survival. The
second class of agents useful in CHF includes digitalis glycosides, which have been
shown to improve symptoms but not to prolong life [12]. The next class of agents
used in the pharmacogical therapy of CHF is the vasodilators. The angiotensin-
converting enzyme (ACE) inhibitors have the most beneficial effect on mortality and
are the most commonly used [13,14,15,16]. The most recent class to be
recommended for heart failure patients is the beta-blockers, which provide a number
of beneficial effect: Decrease in heart rate, decrease in overall work load, reduction in
oxygen consumption, prolongation of diastolic myocardial perfusion, protection
against toxic effects of catecholamines. These effects may work in common and
thereby increase survival [17,18,19].

Despite the use of recent therapeutic regimens, many patients remain
symptomatic and are at high risk of cardiac death. There remains a need to develop
new treatments for heart failure which extend survival, reduce symptoms and provide
patients with an improved capacity to conduct daily activities.

Etomoxir is an inhibitor of mitochondrial carnitine-palmitoyl-transferase
1 (CPT1), developed originally for the treatment of diabetes mellitus [20]. This

inhibition of mitochondrial CPT1 is common to a number of oxirane carboxylic acid
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derivatives and is both irreversible and stereospecific. Etomoxir effectively blocks
long-chain fatty acid oxidation in heart, skeletal muscle and liver and thus switches
the metabolism to glucose oxidation. Such a switch has been shown to induce
expression of sarcoplasmic reticulum calcium ATPase and redistribution of myosin
iIsoenzymes in experimental animal studies — alterations which may be beneficial in
chronic heart failure [21,22,23,24,25].

In a first clinical trial with etomoxir in patients with chronic congestive heart failure,
clinical improvement has been reported for 80 mg etomoxir per day [26].

The purpose of this study was to reconfirm the efficacy of 80 mg etomoxir per day in
a double-blind setting and to study the risk/benefit ratio of 40 mg and 80mg etomoxir
in comparison with placebo based on clinical findings, exercise testing,
echocardiography and Holter monitoring in patients with moderate congestive heart
failure (CHF NYHA class II-llI).

Methods:
Rationale: The hypothesis to be tested in the ERGO-Study was an increase in
cardiopulmonary capacity by 10% as induced by etomoxir at a dosage of 40 or 80

mg compared to placebo during a period of three or six months.

Patients: Investigations were performed in Poland, Germany and Italy. 347 patients
were randomised, 193 patients in Poland, 127 patients in Germany, and 27 patients
in Italy. Age of patients was between 21 and 84 years (mean 66.6 years). Patients
were suffering from moderate congestive heart failure (NYHA II — III).

A total of 230 (66%) patients had ischemic heart disease of which 80 (35%) had
current angina and 182 (79%) reported at least one previous myocardial infarction.
189 (57%) patients had hypertension, 84 (24%) had dilated cardiomyopathy, 21 (6%)
had valvular heart disease, and 14 (4%) had other etiologies.

59 (17%) of the patients had diabetes mellitus type 2.

All patients gave written consent. The protocol was reviewed and approved by

competent Ethic Committees
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Study protocol: A double-blind study design was used. Etomoxir was provided in
soft gelatine capsules containing 40mg compound dissolved in a mixture of medium
chain triglycerides derived from coconut and palm oil. The daily dose for one patient
was packed into blister strips, each strip containing two capsules for each seven
days; as one of the following three forms: 80mg etomoxir (two 40mg capsules), 40mg
etomoxir (one verum and one placebo capsule), or placebo (two placebo capsules).

All patients were given two capsules once daily prior to their evening meal.

Examination: Before randomization, patients completed a baseline six-minute-
corridor-walk-test, two quality of life questionnaires (Minnesota ‘Living with heart
failure’ and EUROQOL ‘EQ-5D’) and a 24 hour Holter ECG. The treatment phase
was thought to contain visits at 3, 6, 12, 18 and 24 weeks following randomization.
The visits consisted of physical examination, 12-lead ECG, urinalysis, bicycle
protocol and a six- minute-corridor-walk-test. The patients underwent laboratory
examinations including electrolytes, liver and renal function and hematology profile
with platelet count at 3, 6, 18 and 28 week visits and biochemistry and hematology at
12 and 24 week visits. At 3 and 24 week visits 24-hour Holter monitoring was
performed.

Exercise testing: Bicycle protocol and the six-minute-corridor-walk-test were
performed at baseline, 12 and 24 week visit (bicycle protocol was optional at 3, 6 and
18 week visits). At baseline at least two exercise tests were postulated with exercise-
times within = 20%.

The bicycle protocol consisted of two minutes stages with an initial work load of 25
watts, increasing by 25 watts each successive stage.

All bicycle tests for a particular patient were scheduled for the same time of day
throughout the study. The following test measurements were determined: date and
time of start test; total exercise time; ECG at the end of every minute and at 1, 2, and
5 minutes post exercise; systolic and diastolic blood pressure; heart rate at the end of

each two minute stage, at the end of exercise and at 1, 3, and 5 minutes post
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exercise; Borg score (end of each stage; at end of exercise); reason for stopping if
needed.

The six minute corridor walk test was thought to be a simple and objective measure
of submaximal exercise capacity. On all occasions this test was performed during a
visit where the bicycle test has previously been performed.

Echocardiography: Echocardiographical measurements were made as follows: the
left ventricular ejection-fraction LVEF, left ventricular end-diastolic diameter LVEDD,
fractional shortening and left ventricular wall thickness at the septum and the
posterior wall. Echocardiograms were performed at baseline and at the 24-week-end-
point.

Holter monitoring: Twenty-four hour Holter monitoring was performed at 3, 12 and
24 week visits. All evidences of torsade de pointes and ventricular fibrillations,
asystoles, runs of ventricular tachycardia, AF, flutter or supraventricular tachycardia,
number of ectopic beats, number of ectopic couplets and mean heart rate were
printed out and validated by a cardiologist.

Sample size calculation:
The proposed recruitment of 120 patients per treatment group (that is, a total
of 360 patients who successfully complete the screening period and are

eligible for randomisation) is motivated by the following considerations:

* An average baseline total exercise time for the bicycle protocol of 420
seconds (seven minutes).

* An anticipated increase over baseline by week 24 of 45 seconds for placebo,
67.5 seconds for 40 mg etomoxir and 90 seconds for 80 mg etomoxir. Some
placebo effect is anticipated as the baseline value will be obtained prior to the
commencement of study medication.

A within-patient standard deviation for change from baseline with respect to
the primary endpoint of 90 seconds. This figure is consistent with the
requirement that prior to randomisation each patient must achieve two

exercise times within + 20%.
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» The direct comparison of 80 mg etomoxir with placebo, to be investigated
using a two sided parametric test at the experimentwise 5% significance level

should have at least 90% power.

Assuming equal numbers of patients per group, it can be shown via simulation
that the ANOVA F test for the equality of the three treatment means has 90%
power if a minimum of 103 patients are recruited to each group and the
underlying group means are as described. This is a “worst-case” scenario and
it can be shown that in this case the comparison of 80 mg etomoxir with

placebo will also be significant with a power of at least 90%

Statistical analysis:

Comparability of treatment groups at baseline has been assessed and summarized
using descriptive statistics. Hypothesis testing to determine differences between
treatments were two-sided, with differences being declared statistically significant if
the observed significance level is less than 0.05. The two pairwise comparisons of
80mg etomoxir with placebo and 40mg etomoxir with placebo with respect to the
primary endpoint constituted the only confirmatory analysis and the type | error for
this analysis was controlled to be 0.05 by adjusting the statistics using the method of
Dunnett. All other analyses were secondary and were reported without adjustment of

significance levels.
Data collection and the statistical analysis were conducted on a collaborative basis

by the Study Statistician and the Statistic Department of Nottingham Clinical

Research Limited who jointly prepared the Statistical Analysis Plan.
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Results:

Characteristics of the treatment groups.

A total of 375 patients had some data entered into the study data base with 347
patients randomised with 121 receiving placebo, 118 patients receiving 40 mg and
108 receiving 80 mg etomoxir. Table 1 gives details on entry and completion for
randomised patients for each country. Therefore at the end of the prematurely
stopped study, 52 patients had completed the study, 21 in the placebo group, 17 in
the 40 mg etomoxir and 14 in the 80 mg etomoxir group respectively.

The treatment groups were balanced with respect to age, gender, smoking history
and race. Table 2 summarizes demographics information about treatment groups.

A total of 209/347 (60%) patients were graded NYHA grade Il at screening. The
corresponding number of patients graded NYHA 11l was 137 (40%), see also Table 2.

Concommitant Medication:

81% of the patients were on ACE-inhibitors or angiotensin-receptor-blockers, 52% on
3-blockers, 23% on spironolactone, 7% on amiodarone, 32% on nitrates, and 24%

digitalis-preparations.

Bicycle Exercise testing and echocardiographical data:

A total of 234 patients were included in the randomised set for the principal measure of
efficacy of the change from baseline in total exercise time (sec) at week 24 endpoint.
There was a clear tendency regarding increases in bicycle exercise testing (Figure 1;
Table 3). The mean increases in exercise times were 3.3 sec, 10.2 sec and 19.4 sec
for the placebo, etomoxir 40 mg and etomoxir 80 mg groups, respectively (Table 3).
However, none of these were statistically significant. The number of patients that
reached the 24 week endpoint and thus could be included in the pairwise comparisons
were n = 21 in the placebo group, n = 16 in 40 mg and n = 14 in the 80 mg etomoxir
groups respectively (Table 3). This may be due to the premature study end resulting in

a too small number of patients having

© 2007 The Authors Journal compilation © 2007 Biochemical Society



Clinical Science Immediate Publication. Published on 23 Feb 2007 as manuscript CS20060307

-8-

finished the study. There were no statistically significant differences between any of the
three pairwise comparisons for the change from baseline in total distance covered in
the six-minute-corridor-walk test at week 12 endpoint and week 24 endpoint (table 4
A). Also, no statistically significant differences were found for LVEF (table 4 B),
LVEDD, fractional shorting and left ventricular wall thickness at week 12 and week 24
endpoint.

Unfortunately, there is no data available from the 24 hours Holter monitoring.

Cardiac deaths and serious adverse events:

Six patients died during the study. One patient died during the run-in phase. Five
patients died during the randomisation phase, three in the placebo group all of whom
had sudden cardiac death, one in the etomoxir 40 mg group who died due to
cardiogenic shock, and one patient in the 80 mg etomoxir group who died due to

myocardial infarction.
Serious adverse events are listed in table 5.There were four patients with elevations of
liver enzymes all of them were either in the 40 mg etomoxir or in the 80 mg etomoxir

group ( see table 6).

Using the Minnesota guestionnaire:

The pairwise comparison between 40 mg etomoxir and placebo was statistically
significant (p<0.05) in favour of 40 mg etomoxir for the following questions and
timepoints:

Making him/her sit or lie down to rest during the day at week 24 endpoint,

making going places away from home difficult at week 12 endpoint, and

making them stay in a hospital at week 24 endpoint.

The pairwise comparison between 80 mg etomoxir and placebo was statistically
significant (p<0.05) in favour of 80 mg etomoxir for making them stay in a hospital at

week 24 endpoint.
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Discussion:

Molecular changes of the myocardium in congestive heart failure

Left ventricular systolic dysfunction and chronic congestive heart failure are known to
be associated not only with a quantitative increase in muscle mass, but also with subtle
qualitative changes in gene expression and subsequent district functional
consequences of the myocardium. At least four major phenotypic changes have been
reported: (1) Increased production and release of natriuretic peptid type A and type B
(ANP and BNP), (2) a shift in the myosin heavy chains from aa to Bp dimers, (3) up-
regulation of the gene encoding the sodium-calcium exchanger, and (4) dowregulation
of SERCA-2.

The former two alterations may be judged to be beneficial, in as far as they
compensate for increased wall stress. Due to the vasodilating, diuretic, and
angiotensin-converting-enzym blocking properties of ANP and BNP, these peptides
ameloriate increased workload, and salt and water retention [27,28,29,30,31]. The shift
of myosin heavy chains from ao to BB-dimers leads to slower actomyosin cross-bridge
cycling rates and thereby improved economy of force generation as shown in animal
experimental studies [32,33,34,35,36]. Such a shift may also play a role in human
myocardium [37,38,39,40] which may also be interpreted to be beneficial because of

more economical contraction.

In contrast, a decrease of SERCA-2 on the one hand and an increase in sodium-
calcium exchanger on the other may be associated with decreased calcium activity,
and thereby impairment of diastolic and systolic function [37,38,39,40]. Therefore, to

counteract the latter two alterations may be a therapeutic goal [41,42,43].

Experimental animal studies with etomoxir

Etomoxir has originally been developed for treatment of diabetes mellitus [20].
Etomoxir blocks mitrochondrial CPT-1 thereby switching the metabolism from fatty-
acid-oxidation to glucose oxidation [20]. This metabolic switch may have some

advantage regarding energy expenditure under ischemic conditions [44], but —
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probably more importantly - influences gene expression of SERCA-2 and myosin
isoenzymes [21,22,23] thereby counteracting the molecular mechanisms taking
place in congestive heart failure [24,25]. Therefore, it was an attractive
pharmacological approach to test etomoxir in patients suffering from congestive heart

failure.

Clinical Studies with Etomoxir:

In a first, non-placebo controlled study in a small number of patents, this
pharmacological approach was judged to be positive and safe, when etomoxir was
given over a period of three months [26]. In this earlier study, we demonstrated a
significant increase in maximum workload, which was associated with an increased
ejection fraction and improved hemodynamic parameters. On this basis, a placebo-
controlled much larger trial, the ERGO-Study, was planned and conducted with two

etomoxir dosages (40 mg and 80 mg ) over a period of six months.

In contrast to our earlier study, the present ERGO-Study did not show significant
improvement in exercise time or in echocardiographic parameters. The reason for
these discrepancies may be threefold:

(1) In the earlier study, nine out of ten patients suffered from dilated cardiomyopathy,
whereas in the present study 66% of the patients had ischemic heart disease. It
may well be that etomoxir is more effective in patients with cardiomyopathy than in
those with ischemic heart disease.

(2) The degree of the disease was more advanced in the earlier study as indicated by
a mean ejection fraction of only 21.5%, whereas in the present study mean ejection
fraction was 31%. Therefore, the extent of possible improvement may be different
between the two studies.

(3) As shown in Figure 1 and Table 3, there was a tendency for an increase in
exercise-time of about 20 seconds in the 80 etomoxir group. With a greater

number of patients instead of only fourteen in the pairwise comparison this
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beneficial effect might become significant. Unfortunately, due to the hepatotoxic
effects of etomoxir, the ERGO-Study had to be stopped prematurely (see below).
(4) Beside the fact that subjects had a tendency (NS) to exercise more, some issues of

the Minnesota questionnaire were significantly different in favour of etomoxir.

Hepatotoxicity of etomoxir and premature end of the study:

The ERGO-Study was prematurely stopped because in four patients liver enzymes
were found to be elevated. In the study protocol, blood tests including liver enzymes
were planned at 3, 6, 12, 18 and 24 weeks following randomisation. In former
studies, increases in transaminase activity were reported, however these occurred
early, were mild (increase by a factor for two), and of transient character [20]. The
following arguments were the most important for the responsible committee to stop
the continuation of the study:

(1) There was a clear relationship between increases in ALT and AST and study
medication: None of the four patients with increased liver enzymes was in the
placebo-group, one was in the 40 mg and three were in the 80 mg etomoxir group.
Furthermore, in all patients ALT and AST returned to normal values after cessation
of etomoxir.

(2) A number of four patients with liver problems seems low at the first glance.
However at the time the study was stopped, only 15% of the study population had
already safely completed the study.

(3) The increase in ALT and AST occurred relatively late, i.e., at week six after
randomisation. Therefore many randomised patients of the study were still at risk.

(4) The increase of ALT and AST were unexpectedly high and not at all transient.
Therefore, these changes did not indicate an adaptation of a liver cell but rather
cell toxicity and cell death.

(5) Under these conditions, etomoxir was judged to be no candidate for further
development for treatment of heart failure patients because of too severe adverse

events.
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(6) All together the risk-to-benefit-ratio did not justify the continuation of the study for

the individuals being at risk.

However, despite of premature stop of the study, there was a tendency to increased
exercise time, the primary endpoint of the study. Therefore, before rejecting the
hypothesis that fatty-acid-oxidation-inhibition might be beneficial in congestive heart
failure, similar studies have to be performed using different fatty-acid-oxidation-

inhibitors targeting CPT-1 and other enzymes of the metabolic pathway.

Alteration of cardiac energy metabolism, i.e., switch from fatty acids to glucose
oxidation, may be achieved by alternative medical approaches:

(1) Trimetazadine has a similar metabolic effect like etomoxir by inhibiting
mitochondrial long-chain  3—-ketoacyl coenzyme A thiolase [46].
Cardioprotective effects of this compound have been described during
coronary artery graft surgery [47], but no data are available regarding its
effect in heart failure patients.

(2) Glucagon-like peptide-1 (GLP-1) or a similiarly active substance - exenatide -
are known to stimulate insulin release — dependent on actual glucose
concentrations. Such a medical intervention may not only act to control
serum glucose concentration, but also alter cardiac metabolism favourably.

(3) So-called insulin-sensitizers like pioglitazone and rosiglitazone are currently
used as anti-diabetics. Due to their cellular effects on glucose—availability, a
positive effect on cardiac energy metabolism may also be present in heart

failure patients, which needs to be studied.
In the light of future alternatives, the strategy to alter cardiac metabolic pathways by

compounds other than etomoxir remains still an attractive and challenging

pharmacological approach.
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Tablel. Patients entry and completion by country

Country Placebo Etomoxir 40mg Etomoxir 80mg
Entered | Completed | Entered | Completed | Entered | Completed
Germany | 47 21 41 17 39 14
Italy 8 - 10 - 9 -
Poland 66 - 67 - 60 -
Overall 121 21 118 17 108 14
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Table 2. Patient groups characteristic
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Treatment group
Variable Placebo Etomoxir Etomoxir Overall
(n=121) 40mg 80mg
(n=117) (n=108)
Age (yr) 60.1+11.1 | 60.6+10.1 61.2+10.2 60.6+10.5
(mean +sd)
Gender 101/20 92/26 88/20 281/66
(male/female)
% current_smokers 15% 17% 11% 14%
0,
% Caucasian 98% 96% 98% 97%
Systolic bp 124.1+17.6 | 127.7+17.5 126.2+17.4 126.0+17.5
(mmHg) (mean+sd)
Diastolic bp
(mmH) (meantsd)| 79-4£105 77.948.7 78.749.3 78.749.6
Heartrate (bpm) | ) 5,137 | 7404128 76.1+15.0 74.8+13.8
(meantsd)
Weight (kg) 80.9+11.1 | 79.6+12.3 82.1+17.4 80.9+13.8
(meantsd)
Height (cm) 170.9+7.5 | 169.9+7.6 168.6+14.8 169.8+10.4
(meanzsd)
LVEF (%) 3(2'15;15)'9 31.046.3 (117) | 30.5+6.3 (107) | S0-/*6.1(345)
LVEDD (cm) 10&;52"9 9.3+12.8 (116) | 11.0+16.0 (104) | 10-1¥14-2 (341)
Fractional 15.2+4.4
shortening (%) 61 16.9+7.2 (68) | 16.445.9 (53) | 16.2+6.0 (182)
Left ventricular wall 10.642.3
thickness at the (12 | 113£25(107) | 115527 (97) | 111525 (316)
septum (mm)
Left ventricular wall 10 642.1
thickness at the (11'1)— ' 10.5+2.1 (104) |10.9+1.9 (95) |10.7+2.1 (310)
posterior wall (mm)
NYHA Ii 70 75 64 209
NYHA IIi 51 42 44 137

The numbers in parenthesis indicate the numbers of patients from which data were

available for analysis.

© 2007 The Authors Journal compilation © 2007 Biochemical Society




Clinical Science Immediate Publication. Published on 23 Feb 2007 as manuscript CS20060307

Table 3:

Change from baseline in total exercise test time at week 24 endpoint (sec)

Placebo Etomoxir 40mg Etomoxir 80mg
n=74 n=77

(n=83) (n=74) (n=77)
Baseline (meanzsd) 388.8+134.2 435.2+134.6 414.0+154.3
Week 24 endpoint (mean+sd) 392.1+£149.3 445.4+150.6 433.3£152.8
Change from baseline (meanztsd) 3.3192.2 10.2+73.5 19.4+61.8
Pairwise comparisons Mean difference® Se 95% ClI P
Placebo-etomoxir 40mg -10.9 12.4 -35.3,13.5 038 n=16
Placebo- etomoxir 80mg -18.6 12.2 -42.5,5.4 013 n=14
Etomoxir 40mg- Etomoxir 80mg -7.7 12.5 -32.3,17.0 054 n=14

A Estimated from ANCOVA model with factors for treatment and country with baseline value as a covariate. A
negative difference indicates the latter treatment is favoured
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Table 4 A:

Change from baseline in six minutes walk test (m)
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Placebo Etomoxir 40 mg Etomoxir 80 mg
(n= 83) (n=74) (n=77)
Baseline 401.2 382.2 392.5
Change from 30.4 +£95.9 22.7+81.8 30.6 £ 52.7
baseline (mean (n=19) (n=16) (n=12)
sd)
N.S. N.S. N.S.

Table 4 B:

Change from baseline in left ventricular ejection fraction (%)

Placebo Etomoxir 40 mg Etomoxir 80 mg
Baseline 30.5+5.9 31.0+6.3 30.5+6.3
(n=121) (n=117) (n=104)
Change from 5.8+10.6 6.3+£11.1 8.2+11.6
baseline(meanzxsd) (n=21) (n=17) (n=13)
N.S. N.S. N.S.
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Table 5. Serious adverse events leading to withdrawal during the randomised
phase (*accoring to the judgement of the local investigator)

Patient . Relationship
Adverse event Severity * to study
number S
medication
Placebo
12503 ventricular tachycardia Moderate Possible
Etomoxir
40mg
12505 cardiac decompensation Severe Possible
13003 highly elevated liver enzymes Moderate Probable
13103 ventricular tachycardia Severe Unlikely
14107 neoplasma of testes Severe Not related
Etomoxir
80mg
10007 increase of transaminases, Moderate Possible
elevated liver enzymes
11105 elevation of liver enzymes Unknown Possible
12504 arrhythmia Moderate Probable
14105 elevation of liver enzymes Moderate Probable
14106 angina pectoris Moderate Unlikely
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Table 6: Four patients with elevated liver enzymes:

Patient 1 Patient 1 Patient 3 Patient 4
to ALT [U/] N N N N
AST [U/l] N N N N
1 ALT [U/] N N N N
AST [U/1] N N N N
to  ALT [U/] 519 456 261 227
AST [U/] 1189 1300 493 584

to is the control value before randomisation,

t; is the blood control after 3 weeks and

t, after 6 weeks of treatment

N means within the normal range.

Normal range for ATL is up to 35 U/l and for AST is up to 45 UI.

Values for gamma-GT, Bilirubin, and Alcaline phosphatase remained in the normal

range. After withdrawal of etomoxir, ALT and AST normalized gradually.
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Legends of Figure 1:

Upper diagramm:

Mean times + SE in bicycle exercise testing at baseline (B) and at week 24 (24 w) for the
placebo, 40 g etomoxir and 80 g etomoxir group, respectively.

The increases in bicycle exercise times were not statistically significant (see Table 3).

Lower diagram: Average increases in bicycle exercise times in the placebo, 40 mg etomoxir

and 80 mg etomoxir groups.
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