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METHODS FOR TREATING HYPERLIPIDEMIA AND
HYPERCHOLESTEROLEMIA WHILE MINIMIZING SIDE-EFFECTS

FIELD OF THE INVENTION
[0001] The present invention generally relates to therapy for hypercholesterolemia and

hyperlipidemia.

BACKGROUND OF THE INVENTION

[0002] Triglycerides are common types of fats (lipids) that are essential for good health when
present in normal amounts. They account for about 95 percent of the body’s fatty tissue.
Abnormally high triglyceride levels may be an indication of such conditions as cirrhosis of
the liver, underactive thyroid (hypothyroidism), poorly controlled diabetes, or pancreatitis
(inflammation of the pancreas). Researchers have identified triglycerides as an independent
risk factor for heart disease.

[0003] Higher-than-normal triglyceride levels are often associated with known risk factors
for heart disease, such as low levels of HDL (“good™) cholesterol, high levels of LDL (“bad”)
cholesterol and obesity. Triglycerides may also contribute to thickening of artery walls — a
physical change believed to be a predictor of atherosclerosis.

[0004] Therefore, high triglyceride levels are at least a warning sign that a patient's heart
health may be at risk. In response, physicians may be more likely to stress the importance of
losing weight, getting enough exercise, quitting smoking, controlling diabetes and other
strategies that patients can use to protect their own cardiovascular health.

[0005] A large number of genetic and acquired diseases can result in hyperlipidemia. They
can be classified into primary and secondary hyperlipidemic states. The most common causes
of the secondary hyperlipidemias are diabetes mellitus, alcohol abuse, drugs, hypothyroidism,
chronic renal failure, nephrotic syndrome, cholestasis and bulimia. Primary hyperlipidemias
have also been classified into common hypercholesterolaemia, familial combined
hyperlipidaemia, familial hypercholesterolaemia, remnant hyperlipidaemia,
chylomicronaemia syndrome and familial hypertriglyceridaemia.

[0006] Hypercholesterolemia is a well-known risk factor for ASCVD, the major cause of
mortality in the Western world. Numerous epidemiological studies have clearly demonstrated

that pharmacological lowering of TC and LDL-C is associated with a significant reduction in
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clinical cardiovascular events. Hypercholesterolemia is often caused by a polygenic disorder
in the majority of cases and modifications in lifestyle and conventional drug treatment are
usually successful in reducing cholesterol levels. However, in few cases, as in familial
hypercholesterolemia (FH), the cause is a monogenic defect and the available treatment in
homozygous patients can be much more challenging and far from optimal because LDL-C
levels remain extremely elevated despite aggressive use of combination therapy. Therefore,
for this group of high-risk patients, effective medical therapy is urgently needed.

[0007] A number of treatments are currently available for lowering serum cholesterol and
triglycerides. However, each has its own drawbacks and limitations in terms of efficacy, side-
effects and qualifying patient population.

[0008] Bile-acid-binding resins are a class of drugs that interrupt the recycling of bile acids
from the intestine to the liver; e.g., cholestyramine (Questran Light®, Bristol-Myers Squibb),
and colestipol hydrochloride (Colestid®, The Upjohn Company). When taken orally, these
positively-charged resins bind to the negatively charged bile acids in the intestine. Because
the resins cannot be absorbed from the intestine, they are excreted carrying the bile acids with
them. The use of such resins, however, at best only lowers serum cholesterol levels by about
20%, and is associated with gastrointestinal side-effects, including constipation and certain
vitamin deficiencies. Moreover, since the resins bind other drugs, other oral medications must
be taken at least one hour before or four to six hours subsequent to ingestion of the resin;
thus, complicating heart patient's drug regimens.

[0009] The statins are cholesterol-lowering agents that block cholesterol synthesis by
inhibiting HMGCoA reductase--the key enzyme involved in the cholesterol biosynthetic
pathway. The statins, e.g., lovastatin (Mévacor®, Merck & Co., Inc.), and pravastatin
(Pravachol®Bristol-Myers Squibb Co.) are sometimes used in combination with bile-acid-
binding resins. Statins significantly reduce serum cholesterol and LDL-serum levels, and
slow progression of coronary atherosclerosis. However, serum HDL cholesterol levels are
only moderately increased. The mechanism of the LDL lowering effect may involve both
reduction of VLDL concentration and induction of cellular expression of LDL-receptor,
leading to reduced production and/or increased catabolism of LDLs. Side effects, including
liver and kidney dysfunction are associated with the use of these drugs (Physicians Desk
Reference, Medical Economics Co., Inc., Montvale, N.J., 1997). The FDA has approved
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atorvastatin (an HMGCoA reductase inhibitor developed by Parke-Davis) (Warner Lambert)
for the market to treat rare but urgent cases of familial hypercholesterolemia.
[0010] Niacin, or nicotinic acid, is a water soluble vitamin B-complex used as a dietary
supplement and antihyperlipidemic agent. Niacin diminishes production of VLDL and is
effective at lowering LDL. In some cases, it is used in combination with bile-acid binding
resins. Niacin can increase HDL when used at adequate doses, however, its usefulness is
limited by serious side effects when used at such high doses.
[0011] Fibrates are a class of lipid-lowering drugs used to treat various forms of
hyperlipidemia (i.e., elevated serum triglycerides) which may also be associated with
hypercholesterolemia. Fibrates appear to reduce the VLDL fraction and modestly increase
HDL--however the effects of these drugs on serum cholesterol is variable. In the United
States, fibrates have been approved for use as antilipidemic drugs, but have not received
approval as hypercholesterolemia agents. For example, clofibrate (Atromid-S®, Wyeth-
Ayerst Laboratories) is an antilipidemic agent which acts to lower serum triglycerides by
reducing the VLDL fraction. Although serum cholesterol may be reduced in certain patient
subpopulations, the biochemical response to the drug is variable, and is not always possible to
| predict which patients will obtain favorable results. Atromid-S® has not been shown to be
effective for prevention of coronary heart disease. The chemically and pharmacologically
related drug, gemfibrozil (Lopid®, Parke-Davis) is a lipid regulating agent which moderately
decreases serum triglycerides and VLDL cholesterol, and moderately increases HDL
cholesterol--the HDL; and HDL; subfractions as well as both ApoA-I and A-II (i.e., the
AV/AII-HDL fraction). However, the lipid response is heterogeneous, especially among
different patient populations. Moreover, while prevention of coronary heart disease was
observed in male patients between 40-55 without history or symptoms of existing coronary
heart disease, it is not clear to what extent these findings can be extrapolated to other patient
populations (e.g., women, older and younger males). Indeed, no efficacy was observed in
patients with established coronary heart disease. Serious side-effects are associated with the
use of fibrates including toxicity such as malignancy, (especially gastrointestinal cancer),
gallbladder disease and an increased incidence in non-coronary mortality. These drugs are not
indicated for the treatment of patients with high LDL or low HDL as their only lipid
abnormality (Physician's Desk Reference, 1997, Medical Economics Co., Inc. Montvale,
N.J).

DOCKET D Ex. 1006 (5 of 34)

A R M Find authenticated court documents without watermarks at do&etAarm com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




