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Evaluating the Chrono-pharmacology of Icosapent Ethyl to
Assess its Therapeutic Efficacy in Reducing Hypertriglyceridemia
Associated Cardiovascular Events

Arun HS Kumar'’, Melvin George?*?

ABSTRACT

Background: The pharmacological efficacy of drugs used to treat chronic diseases is evaluated
based on a cumulative performance over a fixed term (usually 3 to 5 years). The justification for
selecting such fixed terms is scientifically not convincing especially considering patients will be
taking such drugs for a much longer time frame. Hence to address this gap we present here a
novel concept of chrono pharmacological assessment of drug efficacy. Materials and Methods:
Using the data reported from the recently concluded REDUCE-IT trail evaluating the pharmaco-
logical efficacy of Icosapent Ethyl to reduce the cardiovascular adverse effects in patients with
elevated triglyceride levels, we compared the year wise slopes of the curves in the placebo and
Icosapent Ethyl administered group as an approach of chrono pharmacological assessment of
drug efficacy. Results: The chrono pharmacological assessment revealed an unexpected obser
vation of increased rate of adverse events compared to the placebo group in the years 3 to 4 and
post year 5 of the Icosapent Ethyl administered group. Such increased rate of adverse events
may perhaps be due to the cumulative effects of the drug. Conclusion: This study highlights
the merit of chrono pharmacological assessment in identifying any potential adverse event rates
with chronic use of drugs. Hence chrono pharmacological evaluation of drugs used to treat
chronic diseases must be considered to improve drug dosage regimen and achieve optimal
therapeutic efficacy, safety and cost effectiveness.

Key words: Drug safety, Chrono pharmacology, Pharmacoeconomics, Drug dosage, Therapeutic

efficacy.

INTRODUCTION

Elevated triglyceride levels remain a significant risk
factor among patients with cardiovascular diseases
despite being on the recommended optimal medical
therapy.'® Previous attempts to reduce the elevated
triglycerides levels using treatments such as fibrates,
niacin, docosahexaenoic acid, long chain fatty acid
products or Eicosapentaenoic Acid (EPA) without
or with statins have shown to minimally or moder-
ately reduce rate of adverse cardiovascular events.*’
Among these triglyceride lowering agents (Figure 1),
EPA has shown the most pharmacological efficacy by
20% reduction in myocardial infarction and associ-
ated coronary events.!! Based on the promising
outcome from EPA therapy, very recently a highly
purified and stable ethyl ester of EPA was tested for
pharmacological efficacy in the Reduction of Car-
diovascular Events with Icosapent Ethyl Interven-
tion Trial (REDUCE-IT, ClinicalTrials.gov number,
NCT01492361).7%1

Icosapent Ethyl is a very interesting chemical.
Besides its ability to reduce triglyceride levels, it is
also reported to have antioxidant, anti-inflammatory
and membrane/atherosclerotic plaque stabilization
properties.”'**!* In the REDUCE-IT trial patients

were put on 2 g of Icosapent Ethyl twice daily with
food and were followed up for 5 years.”” A signifi-
cant reduction in mortality and ischemic cardiovas-
cular events was observed among the patients who
received Icosapent Ethyl.”*"* Considering the prom-
ising outcome from the REDUCE-IT trial Icosapent
Ethyl is now been recommended for the reduction
of cardiovascular risk management in patients with
elevated triglyceride levels."'>1

The pharmacological approach in the management
of chronic diseases by default involves patients being
on the medication indefinitely.''* Although changes
to the medication is considered in the events of any
undesirable effects.’?! Chronic consumption of the
medicines does lead to its progressive accumulation
in several tissue niche and the pharmacokinetics and
pharmacodynamics of such tissue specific accumula-
tion of medicine is rarely investigated clinically prob-
ably due to lack of suitable protocols to investigate
such impact. Using the data available on Icosapent
Ethyl from the REDUCE-IT trial, this study evaluates
the chronological pharmacodynamics of Icosapent
Ethyl with an aim to assess if it can help to improve
the therapeutic efficacy of Icosapent Ethyl.
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MATERIALS AND METHODS

Data from the REDUCE-IT trial recently published and presented in
conferences was used for this study analysis.”*** Specifically the year
wise 5 year cohort data on 1) All-cause mortality in USA subgroup in
secondary prevention, 2) All-cause mortality in USA subgroup in Pri-
mary prevention, 3) All-cause mortality in USA subgroup, 4) Key sec-
ondary endpoints in USA subgroup, 5) Primary endpoint in USA sub
group, 6) Primary composite endpoint in Reduce IT and 7) Secondary
composite endpoint in Reduce IT were analysed. All the graphs analysed
in this study were standard XY graph with adverse event rates repre-
sented in the Y axis and the time (in years) represented in X axis.

To assess the chrono-pharmacological impact of Icosapent Ethyl ther-
apy, the year wise slope of the placebo and Icosapent Ethyl graphs was
estimated using a digital imaging analysis software (NIH Image]). The
change in the slope of Icosapent Ethyl data was calculated as the percent
change from that of the placebo group. A higher value of the percentage
change in the slope reflects a lower slope of the Icosapent Ethyl group
and hence a lower rate of adverse events in this group compared to the
placebo group. While a lower value of the percentage change in the slope
reflects a higher slope of the Icosapent Ethyl group and hence a higher
rate of adverse events in this group compared to the placebo group.

RESULTS

The results from this study analysis is presented in Figure 2 and 3. The
year wise slope of the Icosapent Ethyl group considerably differed from
the placebo group in all the study cohorts (Figure 2). In most of the
study cohorts (except the primary and secondary composite endpoint
in Reduce IT) there was a decline in the percent change in slope of the
Icosapent Ethyl curves post year 5, indicating a higher rate of patients
with adverse events in this group (Figure 3).

In all the study cohort’s improvement was observed in years 2 and 3 fol-
lowing Icosapent Ethyl administration, however there was a decline in
the percent change in slope of the Icosapent Ethyl curves between year 3
to year 4 (except for All-cause mortality in USA subgroup in secondary
prevention and All-cause mortality in USA subgroup) (Figure 3), again
indicating a higher rate of patients with adverse events in this group at
Year 4 of Icosapent Ethyl therapy. This setback with adverse event rates
in the year 4 was transiently corrected in year 5 prior to its decline post
year 5 (Figure 3).

DISCUSSION

This study provides a novel approach to analyse the pharmacological
efficacy of drugs used to treat chronic diseases. The current norm of
assessing the drug efficacy based on a cumulative impact may be unable
to identify transient adverse effects of the drug due to cumulative accu-
mulation or may undermine the optimal outcomes achievable from
therapeutically efficacious drug. To address this gap in this study, year
wise efficacy of the drug was assessed based on comparing the slope of
the annual curve of the therapeutic compound with that of the placebo
group. The advantage of this approach was the feasibility to assess the
year wise performance of the therapeutic compound, which is specifi-
cally helpful for drugs used on a chronic time frame.

Despite the cumulative efficacy of the Icosapent Ethyl therapy in reduc-
ing the cardiovascular adverse event rates,”® this study results indicated
that the efficacy of Icosapent Ethyl therapy which was progressively bet-
ter in the first 3 years of the therapy declined and in fact was worse than
the placebo group in between years 3 to 4 of Icosapent Ethyl therapy.
This study analysis indicated a higher rate of the cardiovascular adverse
events in Icosapent Ethyl therapy between years 3 to 4 than the placebo
group. Although the therapeutic setback observed in the years 3 to 4
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Figure 1: Drugs used for the treatment of hyper triglyceridemic.
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Figure 2: Chrono pharmacological assessment of slope of cardiovas-
cular adverse effects curves in placebo (A) and Icosapent Ethyl (B) ad-
ministered group.
Abbreviations used: All-cause mortality USA group Secondary pre-
vention (AC-SEC-Pr), All-cause mortality USA group Primary preven-
tion (AC-Pry-Pr), All-cause mortality USA subgroup (AC-Subgr), Key
secondary endpoints USA subgroup (SC-EP), Primary end point USA
sub group (Pr-EP), Primary Composite Endpoint Reduce IT (Pr-Com-
EP), Secondary Composite Endpoint Reduce IT (Pr-Com-EP)

was only transient and improved until year 5, a second setback with
the Icosapent Ethyl therapy was observed post year 5. The reasons for
observing such therapeutic setbacks is unclear but can be speculated due
to possible tissue specific accumulation of the drug. It may also be likely
that if such setbacks were not observed, then probably the cumulative
therapeutic efficacy of the Icosapent Ethyl therapy over 5 years would be
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Figure 2: Chrono pharmacological assessment of percentage change
in the slope of cardiovascular adverse effects curves in Icosapent Ethyl
therapy administered group over to that of the placebo group.
Abbreviations used: All-cause mortality USA group Secondary preven-
tion (AC-SEC-Pr), All-cause mortality USA group Primary prevention
(AC-Pry-Pr), All-cause mortality USA subgroup (AC-Subgr), Key sec-
ondary endpoints USA subgroup (SC-EP), Primary end point USA sub

group (Pr-EP), Primary Composite Endpoint Reduce IT (Pr-Com-EP),
Secondary Composite Endpoint Reduce IT (Pr-Com-EP).

much superior to that reported in the REDUCE-IT trial. One strategy to
address such setbacks will be by adopting interrupted therapeutic regi-
men i.e., in case of Icosapent Ethyl therapy putting the patients on the
drug for first 3 year’s followed by an appropriate withholding period and
then restarting the Icosapent Ethyl therapy may be therapeutically and
financially beneficial’® compared to patients taking the Icosapent Ethyl
on a continuous basis.

This study identifies an important and perhaps a novel aspects of chrono
pharmacology based approach to recommend drug dosing regimen to
achieve optimal therapeutic efficacy and patient safety. Besides achieving
optimal therapeutic efficacy, chrono pharmacological evaluations will
also be helpful in improving cost effectiveness of drug use. Chrono phar-
macological modelling of the drug dosage regimen may also be appli-
cable in personalised medicine. Future studies evaluating the chrono
pharmacodynamics and chrono pharmacokinetics of all the drugs used
for the therapy of chronic disease conditions are warranted to better
understand the application of the chrono pharmacology in recommend-
ing dosing regimen to achieve optimal therapeutic outcomes.
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