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Abstract
Objectives: To evaluate the pharmacokinetics and effects of the first immediate-release (IR) niacin-

aspirin prodrug (ST0702) on lipid, prostaglandin and thromboxane levels in non-human primates

(NHPs).

Methods: We compared 28 mg/kg crystalline IR niacin, equimolar doses of crystalline IR ST0702
and control (daily oral gavage) on low density lipoprotein cholesterol (LDL-C), apolipoprotein B
(ApoB) and triglycerides (Tg) in NHPs (6 per group) over 48 hours. In addition, we compared IR
niacin and ST0702 effects on prostaglandin (PG)D,, ex-vivo thromboxane B, (TXB,) levels and

plasma pharmacokinetics.

Results: ST0702 is metabolised in-vivo to aspirin, niacin and salicylic acid with T, values of 30, 45
and 95 minutes respectively using a non-compartmental model. ST0702 resulted in 38% and 40%
reductions in LDL-C and ApoB levels compared to control over the 48 hour period (p=0.027 and
p=0.012 respectively). Corresponding values were 32% and 25% for niacin (both p=NS vs control).
ST0702, but not niacin, decreased Tg levels (p=0.017 for between group difference). Post prandial
glycaemia was attenuated vs baseline in the ST0702 group only. Ex-vivo serum TXB, generation was
suppressed at 15 minutes and complete suppression of TXB, was sustained at 24 hours (p<0.01 vs
niacin). ST0702 suppressed PGD, exposure eightfold (p=0.012) compared to niacin over the first 24

hours.

Conclusions: This two-dose study in NHPs suggests that ST0702 is more effective than IR niacin on
lipid profiles, while suppressing TXB, and PGD, increases and preventing post-prandial glycaemia.

ST0702 shows promise as a new IR therapeutic option for niacin.
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Abbreviations

ApoB Apolipoprotein B

AUC Area under the curve

BuChE Butyrylcholinesterase

COX Cyclooxygenase

SR Sustained release

ER Extended release

GPCR G-protein coupled receptor

HDL-C High density lipoprotein cholesterol
IR Immediate-release

LDL-C Low density lipoprotein cholesterol
Lp(a) Lipoprotein (a)

NHP Non-human primate

PGD, Prostaglandin D,

Tg Triglycerides

TXB, Thromboxane B,

VLDL-C Very low density lipoprotein cholesterol
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Introduction

Niacin favourably modifies the entire lipid panel by reducing low density lipoprotein cholesterol
(LDL-C), apolipoprotein B (ApoB), lipoprotein (a) (Lp(a)), apolipoprotein(a), very low density LDL-
C (VLDL-C) and triglycerides (Tg) as well as raising high density lipoprotein cholesterol (HDL-C)
and apolipoprotein AI'. While the impact of Tg, Lp(a) and HDL-C modification on outcome is under
investigation, the primary goal of lipid management is LDL-C reduction achieved first line with
statins'. Niacin is thought to lower LDL-C and ApoB secondary to reduced VLDL-C production
arising from interaction with a Gl-protein-coupled transmembrane receptor (GPR109A) in adipose
tissue and inhibition of hepatic diacylglycerolacyltransferase. Experimental data also suggest
reduction in ApoB results from inhibition of cholesterol esterase transfer protein®. Niacin may have
additional effects on atherogenesis through anti-inflammatory and anti-oxidant pathways that are
independent of its effects on lipids®. Accordingly, immediate release (IR) niacin has demonstrated
cardioprotective effects, lowering the risk of myocardial infarction by 27% and long-term mortality
by 11%". In the HATS study, the risk of death, myocardial infarction, stroke or revascularization was

reduced by 90% when niacin was added to statin therapy".

However, the use of IR niacin in clinical practice is limited by poor adherence and persistence arising
from flushing and gastrointestinal toxicity®’. Niacin-induced flushing is attributed to its activation of
GPR109A on epidermal Langerhans cells, resulting in predominantly cyclooxygenase (COX)-1
mediated processing of arachidonic acid ’. The resultant prostaglandin (PG) D, and E, increases
activate DP1, EP1 and EP2 receptors in the vasculature causing vasodilation. This phenomenon is
independent of niacin activation of GPCR 109A receptors on adipocytes which contributes to its lipid
modifying effects.® Moreover, increases in thromboxane B, (TXB,) noted in humans following niacin
ingestion may mitigate niacin cardioprotective effects’. Furthermore, niacin is hydrophilic at plasma
pH which may limit its distribution into adipose tissue for GPCR activation necessitating high doses
which in turn are associated with liver toxicity and adverse effects on glucose metabolism'. These

adverse effects may be disadvantageous in populations with metabolic abnormalities and diabetes.
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Sustained or extended release (SR/ER) formulations of niacin, cause less flushing than IR niacin, but
they may be less effective anti-dyslipidaemics and can aggravate gastrointestinal toxicity,

hepatotoxicity and dysglycaemia”'.

A formulation of niacin with laropiprant, a DP1 specific
antagonist, is marketed in Europe, but not in the USA. This approach does not entirely resolve the
flushing effects of niacin which are also mediated by PGE, and PGE, acting at EP1 and EP2
receptors. An unlicensed approach to niacin mediated flushing is the co-administration of COX-1
inhibitory drugs, especially aspirin, to attenuate peripheral PG production'”. However, some COX
inhibitors have independent cardiovascular risks and may not be ideal for chronic usage. Moreover,

while it is known that higher doses of cardioprotective aspirin more effectively reduce flushing, the

dose-dependent risks of gastrointestinal adverse effects are increased.

We recently reported the development of the first true aspirin pro-drugs. The panel included a new
molecular entity isosorbide-5-nicotinate-2-aspirinate (ST0702) incorporating niacin and aspirin
connected to isosorbide, a sugar molecule. ST0702 undergoes metabolism in human blood producing
aspirin, salicylic acid and niacin."* The characteristics of isosorbide-5-nicotinate-2-aspirinate
(ST0702) might be well suited to the management of dyslipidaemia with improved tolerability
compared with current SR/ER formulations of niacin: as a prodrug it is intrinsically inactive which
should reduce the topical gastrointestinal toxicity associated with conventional aspirin; it is
metabolised by butyrylcholinesterase (BuChE) and carboxylesterase in human plasma and liver
producing niacin which can improve dyslipidaemia; it releases known metabolites including aspirin
and salicylic acid which might improve insulin sensitivity and reduce niacin induced hyperglycaemia;
finally it should abolish platelet TXB, production and provide antiplatelet efficacy in a patient

population for whom this therapy is generally indicated *°.

This study aims to evaluate isosorbide-5-nicotinate-2-aspirinate on lipid markers of niacin efficacy, on
COX activity as reflected in ex-vivo TXB, and peripheral PGD,, and on glycaemia. The cynomolgus
NHP model was chosen because pre-clinical evaluation of pro-drugs is best carried out in primates
because of esterase homology with humans. Furthermore, this model is well established for the

evaluation of LDL-C and ApoB.'¢
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Material and methods

In-vivo study design. Studies were carried out by contract research organisation Charles River
Laboratories. A total of six purpose bred, NHPs (cynomologus monkeys, 2.8—4.5 kg) were sourced
and allocated in a three-phase crossover design to control, high dose niacin (28 mg/kg) or equimolar
doses of ST0702. A washout period of at least two weeks occurred between phases. Animals were

dosed daily by oral gavage in aqueous vehicle (below) over a 48 hour period.

The study protocol was approved by PCS-SHG Institutional Animal Care and Use Committee before
conduct. During the study, care and use of animals was conducted in accordance with the guidelines

of the USA National Research Council and the Canadian Council on Animal Care.

Each animal was identified by a cage label and body tattoo and acclimated to oro-gastric dosing on at
least two occasions prior to the initiation of dosing. The test articles were suspended in a vehicle (1%
(w/v) tween 80 and 0.5% (w/v), carboxymethylcellulose in deionized water) and administered at time
0 and 24 hours using an orogastric tube inserted through the mouth and advanced into the stomach.
The animals were temporarily restrained (e.g., manually) for dose administration, and were not
sedated. Disposable sterile syringes and orogastric tubes were used for each animal/dose. Each dose
was followed by a tap water flush of approximately 5 mL. Blood samples were taken at the following
time-points: pre-dose (0 hour) and at 0.083, 0.25, 0.50, 1, 2, 4, 12, 24, 48 hour after first

administration of test article.

The primary study endpoints were changes in serum ApoB, LDL-C and Tg levels at 48 hours.
Secondary endpoints were area under the curve (AUC) values of TXB, and PGD, as well as plasma

pharmacokinetics of aspirin, salicylic acid and niacin over the initial 24 hour period.

Effects of ST0702 and niacin on LDL-C, ApoB, Tg and glucose levels. An aliquot of 300 puL of
serum was transferred to a cryovial which was immediately stored at -70°C until analyzed for clinical

chemistry (LDL-C, ApoB, Tg, glucose) using a standard Roche Analyser.
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Pharmacokinetic profiles of aspirin, niacin and salicylic acid. Relevant pharmacokinetic

parameters of aspirin, salicylic acid and niacin in plasma were measured following administration of

niacin and ST0702 over the initial 24 hour period. For this, additional 0.4 mL serum aliquots were
placed in K,EDTA tubes and processed to plasma pharmacokinetic analysis using fully validated

LCMS/MS methods.

Effects of ST0702 and niacin on TXB, and PGD; levels. Relative effects of ST0702 and niacin on
ex-vivo serum TXB, and PGD; levels were determined based on inhibition of baseline (TXB,) and
total AUC measurements over the initial 24 hour period. For TXB,, additional 0.4 mL whole blood
aliquots were placed in siliconised glass tubes to induce clotting and the supernatants were analysed
for TXB, using a Luminex ELISA immunoassay. PGD, was analysed from serum using a liquid

chromatography tandem mass spectrometry (LCMS/MS).

Statistical Methods. Data are presented as mean + standard error of the mean (SEM), median,

interquartile range (IQR) with 95% confidence intervals for non-normal continuous variables and

frequencies and percents for nominal/categorical variables. Interactions between treatment period and

animals on drug effects were analysed using analysis of variance. In the absence of animal and period

effects, comparisons between ST0702 and niacin groups in the NHP study were made on changes

over the study period using paired sample t-tests and paired sample Wilcoxon tests as appropriate.

Within group tests, comparing baseline to 48 hour values, were conducted using paired sample t-tests

and where appropriate non-parametric equivalents. Analyses were carried out using SPSS V.18

statistical software (Statistical Package for the Social Sciences: SPSS Inc, Chicago, Illinois, 2001).
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Experimental results:

Effects of ST0702 and niacin on ApoB, LDL-C, Tg and glucose levels. The effects of ST0702,
niacin and vehicle control on LDL-C and ApoB are presented in Figure 1. ST0702 administration was
associated with significant 38% and 40% reductions in baseline LDL-C and ApoB respectively
(»=0.027 for LDL-C and p=0.012 versus control for ApoB). Niacin was associated with a 32% and
25% reduction in LDL-C and ApoB respectively (p=0.084 for LDL-C and p=0.187 versus control for
ApoB). There were no animal or period interactions with the drug effects and changes in both
biomarkers vs control reached statistical significance only in the ST0702 treated group. The effect
sizes of both niacin and ST0702 are consistent with cholesterol reduction observed in cynomologus

monkeys with atorvastatin in the range 1-10 mg/kg/day"’.

Tg levels, which were variable, showed non-significant increases of 23.3%, 11.3% in niacin and
control respectively with a 7.9% decrease in the ST0702 group (all p=NS within groups). Tg levels in
niacin treated animals were 50 = 10 mg/dL at baseline and 64 & 31 mg/dL at follow up whereas
STO0702 treated monkeys were 59 + 29 mg/dL at baseline and 55 + 24 mg/dL at 48 hours (p=0.033

between group change ST0702 vs niacin).

Serum glucose levels over the first 24 hours post dose are presented in Figure 2. A significant
decrease in glucose from baseline was observed at 1 hour in both niacin and ST0702 treated groups
before feeding. Post prandial glucose levels returned to baseline levels in the niacin treatment group,
which coincided with feeding between 1-2 hours. Post-prandial glucose levels remained significantly
below baseline in the ST0702 group (p=0.028) and also demonstrated a non-significant within-group
difference relative to niacin (p=0.066). This pattern persisted to 12 hours, but it did not reach

statistical significance.
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Pharmacokinetic profiles of aspirin, niacin and salicylic acid. The comparative pharmacokinetic
profiles of aspirin, niacin and salicylic acid following oral administration of niacin or ST0702 are
presented in Figure 3. The 7,,,« values determined for aspirin, niacin and salicylic acid released from
ST0702 using a non-compartmental model are 30, 45 and 95 minutes respectively. The Cy,,, values
using a non-compartmental model determined for aspirin, niacin and salicylic acid released from
ST0702 are 1.1 pg/mL (6.1 uM), 10.7 pg/mL (87 uM) and 42.3 pg/mL (306 uM) respectively. In a
separate analysis of n=3 monkeys dosed with equimolar amounts of aspirin, the AUC value for the
aspirin group was 14.0 + 1.02 pg/mL.h compared with 3.5 + 0.64 pg/mL.h for ST0702. This
represents a 25% exposure to aspirin relative to the aspirin treated group or equivalent to 9.3 mg/kg.
The reduction of LDL-C and ApoB levels over 48 hours noted with this dose of aspirin was -5.3 + 2.9
mg/dL and -3.0 £ 1.52 mg/dL (both p=NS vs baseline). The Cy,,x for niacin was higher in the niacin
treatment group than in the ST0702 group but the differences were non-significant. There was no
significant difference in niacin and ST0702 AUC values (20.7 + 9.77 pg/mL.h vs 15.8 £ 9.1 ug/mL.h
respectively (p=0.39)). Total salicylic acid AUC values were higher in the aspirin treatment group
(515.8 = 72.8 pg/mL.h) than in the ST0702 group (336.6 + 23.7 pg/mL.h) (p=0.012) indicating that

65% of the total salicylic acid component of ST0702 was released.

Effects of ST0702 and niacin on TXB, and PGD, levels. Serum TXB, levels were significantly
reduced in the ST0702 group but remained unchanged in the niacin group (AUC 0.41 + 0.15 ug/mL.h
vs 14.2 £ 2.8 pg/mL.h, respectively, p <0.0001 for between-group differences) (Figure 4A). In the
ST0702 group, ex-vivo serum TXB, suppression was evident from 15 minutes post dosing and
complete suppression (>95%) was sustained at 24 and 48 hours. This hallmark effect of aspirin
exposure is predictive of its anti-platelet effects. Similarly, the impact of niacin and equimolar
amounts of ST0702 on PGD;, levels, a biomarker of flushing, is presented in Figure 4B. ST0702
caused an eightfold reduction in PGD, exposure compared to niacin treated animals (16.2 + 6.4

ng/mL.h vs 128.3 + 38.2 ng/mL.hr respectively, p=0.012).
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Discussion

This study establishes the therapeutic potential of ST0702, the first niacin-aspirin pro-drug, in
providing enhanced efficacy and reduced side-effects compared to IR niacin pharmacotherapy of
dyslipidaemia. ST0702 is well absorbed orally and rapidly metabolised by primate esterases to aspirin
followed by niacin, resulting in a pharmacokinetic profile similar to IR niacin, the form of the drug
with established morbidity and mortality benefits. Importantly, in the present study, plasma LDL-C
and ApoB levels were reduced in both treatment groups but only reached statistical significance in the
ST0702 group. Furthermore, aspirin release from ST0702 caused rapid and profound suppression of
platelet competency as reflected in ex-vivo TXB,. This is a favourable biochemical outcome in the
target treatment population who are at increased risk of cardiovascular thrombotic events. Systemic
platelet COX blockade was consistent with the suppression of peripheral PGD,, a key mediator of
niacin induced flushing. Finally, the significant attenuation of post-prandial glycaemia in the ST0702
group is consistent with salicylate mediated improvements in insulin sensitivity and efficacy'® and
suggests that ST0702 may have important longer term clinical potential in the management of the

metabolic syndrome compared to currently marketed niacin formulations.

Reduction of LDL-C and, by inference its ApoB component, is the primary goal of dyslipidaemia
management at present'. Statins are first line therapeutic agents to achieve this goal, but up to 20% of
patients discontinue statin treatment due to adverse effects'. Furthermore, in clinical practice, 40—
50% of patients do not achieve their LDL-C goal, with or without statin therapy®’. European and US
guidelines recommend niacin as second-line treatment in the management of LDL-C, not least
because the IR form of the drug was the first LDL-C lowering therapy shown to reduce the risk of
myocardial infarction and long-term mortality in high risk patients. Other studies have shown that
high-dose IR niacin in combination with statin and other lipid lowering therapy can favourably
modify LDL-C, ApoB, atherosclerosis and reduce major adverse cardiovascular events’. These
clinical benefits are consistent with established data on greater efficacy on Tg, LDL-C and ApoB with
high-dose IR niacin compared to lower doses, including marketed doses of SR/ER niacin''. They may
also reflect emerging data on new mechanisms of athero-protection achievable with high dose niacin
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such as concentration-dependent reduction in vascular inflammation, inflammatory cytokine
production and endothelial reactive oxygen species”.

In the present study, ST0702 was, more effective on lipid targets than niacin. Several possible
explanations for this observation present themselves: (i) it may be due to effects of salicylate on
improved insulin sensitivity via inhibition of serine kinase IKKf and NFxB*' and corresponding
reduction on lipids, although no evidence for these effects was obtained in the aspirin data alone; (ii)
it may reflect altered niacin bioavailability due to competition from salicylic acid for the glycine
conjugation pathway, although no evidence for this was observed in the NHP pharmacokinetic
profiles; (iii) finally, potentially improved distribution of ST0702 into lipid tissue before release of
nicotinic acid is consistent with the improved efficacy and the pharmacokinetic profile observed.
ST0702 has a lipophilic log D7 4 of 1.88, unlike hydrophilic niacin, and this is also consistent with
more effective platelet penetration of ST0702 compared to aspirin.”>** These combined effects with
ST0702 may also result in reduced availability of Tg for nascent ApoB containing particles,
promoting their intracellular degradation and reduced production of ApoB containing particles such as
LDL and VLDL. Reduced hepatic VLDL-C production with ST0702 versus conventional niacin could
open new treatment options, such as Type III Frederickson’s disease, where niacin is not currently
indicated.** ST0702 administration was also associated with attenuated post-prandial glycaemia
unlike IR niacin treated animals, possibly because of salicylate-mediated improvement of insulin
sensitivity. The insulin sensitising effects of ST0702 are in contrast to reduced insulin sensitivity
observed with all formulations of conventional niacin. The long held concerns about disturbances in

1925 cannot be dismissed in the context of the growing patient

glucose control associated with niacin,
population with metabolic syndrome, and pre-diabetes who may not be receiving hypoglycaemic

agents and it is noteworthy that significantly more patients receiving niacin than control discontinued

treatment for dysglycaemia in the AIM HIGH study.*

The severity of the flushing response, as well as niacin availability at GPCR 109A in peripheral
adipocytes, are proportional to the rate of absorption and extent of distribution of niacin. In practice,

new European Guidelines suggest that only 15% of patients remain on niacin at the end of one year.'

11
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There are two strategies currently used to attenuate flushing. The first, DP1 receptor blockade with
laropiprant, partially blocks the PG mediated flushing response which also results from increased
EP1/EP2 receptor activation. The second, albeit unlicensed, approach to preventing flushing is broad
prostaglandin suppression via inhibition of constitutive COX-1 enzyme 30 minutes prior to niacin'>.
However, this is limited by long term cardiovascular toxicity associated with non-aspirin COX
inhibiting drugs and gastro-intestinal adverse effects of aspirin, the COX-1 inhibitor with established
cardio-protective benefits. Furthermore, relatively high doses of aspirin are required to reduce
flushing symptoms associated with niacin, thus aggravating dose-related gastrointestinal toxicity and
niacin-induced gastrointestinal side-effects ''. The acid group of aspirin is a key contributor to its
gastrointestinal toxicity. ST0702 belongs to a new class of sugar-based compounds that are rapidly
activated (7}, 1 min) on contact with human BuChE present in plasma and liver '*. ST0702 rapidly
releases aspirin (7. 30 min), because of a specific interaction with BuChE due to the isosorbide
scaffold. This occurs asymmetrically because of a difference in the steric environment of the two drug
substituents. In human plasma, this leads to aspirin release before niacin which is important for
inhibition of PG release in-vivo. In our in-vivo primate model, aspirin was released with Ty
occurring before niacin (30 vs 45 minutes respectively). The aspirin release profile explains the
observed PGD, reduction and the early and sustained suppression of ex-vivo TXB,. The latter is an
accepted marker of systemic COX-1 activity suggesting that ST0702 may have a broader anti-flushing

profile than laropiprant.

This is the first study in which an aspirin prodrug administered orally has generated aspirin in-vivo in
a primate, vindicating the isosorbide-based prodrug design and the plasma metabolism models
predicting this behaviour '*. The products of metabolism of ST0702 are either generally recognised as
safe (isosorbide) or well characterised pharmacologically (aspirin, niacin, salicylic acid). Furthermore,
in this NHP model only one quarter of the molar dose equivalent of aspirin was released in-vivo
corresponding to an aspirin dose equivalent of < 10 mg/kg. Inhibition of platelet COX-1 activity,
demonstrated by complete, sustained TXB, suppression, is associated with a reduction in the risk of

serious coronary events (myocardial infarction, stroke and vascular death) by 15-18% in patients with

12
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hyperlipidaemia'®. The inherent antiplatelet effect of ST0702 will negate the need for additional

22,23
d **

therapy with aspirin and improved platelet penetration previously reporte may also help with

aspirin resistance linked to adherence, dose and glycaemic control in patients with diabetes.”’

In addition to its established benefits in patients with elevated LDL-C, high dose, IR niacin is the most
effective marketed agent for reducing Lp(a) and raising HDL-C, independent predictors of long-term
cardiovascular outcome. While the growing clinical practice of using predominantly “low-flush”
ER/SR versions of niacin to lower Lp(a) and elevate HDL-C may be rational, it is not yet supported
by a large-scale clinical outcome. There are important retrospective and emerging prospective data to
suggest that raising HDL-C is less important when LDL-C levels are very low™, a design feature of
AIM HIGH and HPS2-THRIVE studies. Compared to IR niacin, SR/ER niacin formulations cause
deteriorations in glucose control, more gastrointestinal disturbances and more liver enzyme
abnormalities® '° which have the potential to mask the net clinical benefit of therapy.*’ For example, in
AIM HIGH, approximately 80% of included patients were diabetic or pre-diabetic and the metabolic
disturbance of niacin may have partially offset lipid-modifying benefits of the drug. Furthermore, one
quarter of patients did not remain on therapy and the net difference in HDL-C between niacin and the
active comparator was only 4 mg/dL. In this context, the physicochemical and pharmacokinetic
profile of ST0702 coupled with improved efficacy, better metabolic control and suppression of COX-

1 related PGs suggests this is a new therapeutic option for niacin.

Conclusion

ST0702 is metabolized to niacin, salicylic acid and aspirin in a manner which improves the lipid
profile more effectively than conventional IR niacin in the cynomologus NHP model. The mechanism
of improved efficacy of ST0702 over IR niacin may be related to pharmacokinetic/pharmacodynamic
and distribution properties of the prodrug. There was evidence that STO702 may also have beneficial
effects on glycaemia in-vivo. ST0702 uniquely has an aspirin metabolite which suppresses important
COX-1 related bio-markers of the flushing adverse effects associated with IR niacin. ST0702 may be

a new immediate-release therapeutic option for niacin.
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Figure Legends

Figure 1. Impact of test articles on (A) serum LDL-C and (B) ApoB levels in a prospective,
randomised, cross-over, NHP study of ST0702 vs equimolar amounts of niacin (n=6 per group). Grey
bars are controls, white bars are niacin and black bars are ST0702. Data shown represent the mean
and standard error of the mean (SEM) of change values from baseline to 48 hour (both fasting). P

values shown are vs control.

Figure 2. Impact of test articles on serum glucose levels over 24 hours in a prospective, randomised,

cross-over, NHP study of ST0702 (solid circles) vs equimolar doses of niacin (open squares, n=6 per
group) vs control (open trangles, n=6 per group). Data shown represent the mean and SEM of values

over 24 hours. P value shown represents post-prandial change from baseline within group (ST0702 at
4 hours only p=0.028, with p=0.066 for between group differences with ST0702 (paired sample t-

tests)).Control group animals did not demonstrate any differences vs ST0702.

Figure 3. Pharmacokinetic profiles of (A)aspirin, (B) niacin and (C) salicylic Acid in a prospective,
randomised, cross-over, NHP study of ST0702 (solid circles) vs equimolar amounts of niacin (open
squares, n=6 per group) following single daily dose at time 0. Because of the short half-lives of
aspirin and niacin, data are shown over the first 12 hours for illustrative purposes. Data represent the

mean and SEM of values.

Figure 4. AUC values for (A) ex vivo serum TXB, profiles and (B) PGD, profiles of ST0702 (solid
bars) and niacin (open bars) treated animals over 24 hour post dosing in a prospective, randomised,
cross-over, NHP study of ST0702 vs equimolar amounts of niacin, (n=6 per group) following single
daily dose at time 0. Data represent the mean +SEM. The AUC value for TXB; in the control group
was 8.3 £ 0.9 pg/mL.hr and was non-significantly lower than Niacin (14.2 £+ 2.8 pg/mL.hr, p=0.072

vs control). PGD, was not quantified in control animals.
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Highlights

e We compared the niacin and niacin-aspirin prodrug ST0702 in the cynomolgus monkey.
e ST0702 was more efficacious on lipid parameters than niacin.

e ST0702 reduced COX-products associated with platelet activation and flushing.

e ST0702 attenuated post-prandial glyceamia, unlike niacin.

e ST0702 may be a new immediate-release therapeutic option for niacin.
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Figure(s)

Figure 1. Impact of test articles on (A) serum LDL-C and (B) ApoB levels in a prospective,

randomised, cross-over, NHP study of ST0702 vs equimolar amounts of niacin (n=6 per group). Grey

bars are controls, white bars are niacin and black bars are ST0702. Data shown represent the mean

and standard error of the mean (SEM) of change values from baseline to 48 hour (both fasting). P

values shown are vs control.
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Figure 2. Impact of test articles on serum glucose levels over 24 hours in a prospective, randomised,

cross-over, NHP study of ST0702 (solid circles) vs equimolar doses of niacin (open squares, n=6 per

group) vs control (open trangles, n=6 per group). Data shown represent the mean and SEM of values

over 24 hours. P value shown represents post-prandial change from baseline within group (ST0702 at

4 hours only p=0.028, with p=0.066 for between group differences with ST0702 (paired sample t-

tests)).Control group animals did not demonstrate any differences vs ST0702.
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Figure 3. Pharmacokinetic profiles of (A)aspirin, (B) niacin and (C) salicylic Acid in a prospective,
randomised, cross-over, NHP study of ST0702 (solid circles) vs equimolar amounts of niacin (open
squares, n=6 per group) following single daily dose at time 0. Because of the short half-lives of
aspirin and niacin, data are shown over the first 12 hours for illustrative purposes. Data represent the

mean and SEM of values.
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Figure 4. AUC values for (A) ex vivo serum TXB,; profiles and (B) PGD, profiles of ST0702 (solid
bars) and niacin (open bars) treated animals over 24 hour post dosing in a prospective, randomised,
cross-over, NHP study of ST0702 vs equimolar amounts of niacin, (n=6 per group) following single
daily dose at time 0. Data represent the mean =SEM. The AUC value for TXB, in the control group
was 8.3 £ 0.9 pg/mL.hr and was non-significantly lower than Niacin (14.2 £ 2.8 pg/mL.hr, p=0.072

vs control). PGD, was not quantified in control animals.
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