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Statin Review Part Il I HDL Focus

Including Niacin And Other Drugs With A Significant Impact on HDL

What do ATP lIl guidelines say in regards to HDL specifically?

True or False? Agtatins minimally elevate HDL to the same degree?

What are PRIMARY¥auses of low HDL2What are SECONDAR#¥uses of low HDL?

True o False? Flushing from niac®ANbe prevented, buNOTacutey relieved?

True or Fade? Tolerance to flushing fromacin develops over time?

True or False? Niacin shoulDTbe usedn diabetics due to plasma glucose increases?

At what dose is Niaspan® ER most effective? Any significant benefit in dosing beyond 500 mg/day?

What are some coséffectiveness considations in regards to HDL elevation?

How significant is the benefit of exercise in regards to HDL elevation?

True or False? The goal HDL for both men and women is >40 mg/dL?

2 K Aa YSIE Vi o6.8What abdnyPoainkisnyhatdry HDIS?[ Q K

What are the proposed benefits (direct or indirect) of HDL?

What is the current status of th€ ETP inhibitordrug class? (i.eTorcetrapibfrom Pfize)

Do

HDL and>Reactive ProteinCRPhave any significant relationship?

Does residual cardiovascular risk exist if HDL is not atlggven if LDIC is below 70 mqg/dL?

Highlights: Th&®uick Readinformation

Statins have variable and limited efficacy in elevating HDL, ranging from increase %2
0 The most effective HDL elevating statins appear to be Crestor® (rosuvastaté)y@rd simvastatin)
The most potent HDL elevating monotherapy is niacin (Niaspan®@@R)g providing up to 35% HDL increase in naive patier|
o0 Dose should be titrated as 500 mg/day only provides an expected increase of aba6&®
o0 In addition, it mak takel2 ¢ 18 monthsbefore maximal lipid benefit from niacin is observed
The least potent HDL elevating monotherapy (among typical cholesterol medications) are Bile Acid Resins and Zetia®).(ez
Per ATP Ill, high HDL (>60 mg/dL) removes 1 rigk fidtcloes NOT offset high LDL.
ATP 1l does NOT account for differences in HDL levels between men and women
Framingham and other studies suggest that for every decrease of 1 mg/dL in HDL; increq88wir2risk of CHD
Reduced level of HOdk40 mg/dLin men, <50 mg/dL in womeifjund to be an independent predictive risk factor for CAD, evel
statin-treated patients, irrespective of their LEL levels.
In the Coronary Drug Project, a significant (p=0.0012) 11% reduotiotal mortality in patientdreated with nicotinic acid
compared with placebo. This present affies yearsof follow-up (only first6 years wereactivefollow up)all BEFORE statins
available (196 1975.
Extensive data from clinical trials and posarketing safety surveillance indicated a very low incidence (<1%@aited LFTs
with prolonged release niacin (Niaspan®ER), when given either alone or in combination with statins and NO increaseci in
of myopathy (when used in combination w/statin) compared with statin alone.
Tolerance to flushing due to niacin DGfeSelop over time. In addition it CAN be acutely relieved with analgesic doses of N{
52 bhe¢ dziAft AT S LINRBRdzOG O t t SR WFf dzAKE SaaQ yAlOAy oO0Ayz2a
In the STRRIDE trial, HDL increased 4 mg/dL wiat&MND frequent exercise wf.7 mg/dLin low intensity AND low frequency
PerAACEdniacin therapy is safe and effective in this patient population [diabetes me8litus]
Betablockers have been shown to significantly decrease HDL levels by abéutng/dL.
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Mechanism of Action:Statins inhibit endogenous cholesterol synthesis through selective, competitive inhibition of HMG
CoAReductase, the enzyme responsiblegterconversion of HM&o0A to mevalonate, a precursor of cholesterol.
Statins also lead to an uggulation of LDL receptors on hepatic cells, which causes increased hepatic uptake of
cholesterol from the circulation, ultimately reducing levels of cirtotacholesterol.

Generic Generic Brand Available Half i Life  IHA Tier Tablet
Name Available? | Name® Strengths(mg) (hrs) Splitting?
atorvastatin N Lipito® 10, 20, 40, 80 14 2nd Yes
fluvastatin N Lescad 20, 40 <3 3d N
fluvastatin XL N LescbXI® | 80 ~9 3d N(candt
lovastatin Yes Mevac® | 10, 20, 40 0.5 23 Generidst Yes
lovastatin ER N Altopre® | 20, 40, 60 4.7 3d N(canot
Pitavastatin NDA submit 1,2, 4 11
pravastatin Yes Pravach@l | 10, 20, 40, 80 2.61 3.2, Genen-1st Yes
metab ~ 77
rosuvastatin N Cresta® 5, 10, 20, 40 197 20.8 2d( Jan N
simvastatin Yes Zoco® 5, 10, 20, 40, 80 4.21 4.9 Generidst Yes
Combination Products
amlodipine/atorvasta N Cadued Numerous 3050/ 14 3d N
niacin ER/lovastatin N Advto® 500/20, 750/20, 1000/2{ 4.5i 2.3 3d N(candt
1000/40
niacin ER/simvastatil N Simcor® | 500/20, 750/20, 1000/2| 4.2 4.9 2nd N (canb
ezetimibe/simvastatil N Vytori® 10/10, 10/20, 10/40, 10} 22/4.2 4.9 2nd N
Tablet Splitting Program __:[Details on copay and qty/day supply to write rx for]
IHA T 1 copay for a 2 month supply, Rx written as #30 for a 60 day supply

6Statind Equi ot ent Dosi n

LDL Lovastatin  |LovastatinER |Pravastatin  [Fluvastatin Simvastatin Atorvastatin  |Rosuvastatin  |Pitavastatin
REL(IWIN (Mevacore) |(Altopreve) |(Pravachole) |(LescolLescolXL®) |(Zocore) (Lipitor®) (Crestore)
251 30% 20mg 20mg 20mg 40mg 10mg
4080mg 1mg
Ty | Advicor 40mg | 40i 80mg | 80mg XL 20mg 10mg
1000/20mg
1500/40mg
. 2mg
» Advicor 40mg or
0,
SRS o000/40mg  OOM9 Vytorin 10/10n  20™M9 5mg
. Note: 80mg or 4mg
451 50% AddingZetiato any statin generally Vytorin 10/20n  #0™Md 10mg
_ decreases LDIp to amdditionab%
2Ll ety ; P ; ; Vytorin 10/40m 80m 20m
AddindNiacinto any statWILLprovide variable | VY 9 9
>55% additiondlDL lowering, most of benefit from .
elevating HDL and decreasisg TG Vytorin 10/80n 40mg

Dose Adjustments with Renal Dysfunction Adjust for Reduced GFR (mL/mir#)1.73m

6090 1559 <15

Atorvastatin (Lipitor) No adjustment No adjusent No adjustment

HEVESEURN(RHEVEE )N No adjustment No adjustment No adjustment

Simvastatin (Zocor) No adjustment Per product package insert; start at 5mg and monitorkhid=

Lovastatin (Mevacor) No adjustment Reduce dose by 50% in patidtit<GFR < mL/min/173m

Fluvastatin (Lescol) No adjustment Per product package insert; Not tested in doses >40mggdayana impairmen
NKF = unknown

EOSIWES EHRN(®ES ) No adjustment Per package insert; starting dose 5mg/d and NO@ i@mgedn patients with
CrCI<30 mL/min/1.73m

Pitavastatin

NKF Guidelindgtp://www.kidney.org/professionals/kdogi/quidelines lipidsliii.k


http://www.kidney.org/professionals/kdoqi/guidelines_lipids/iii.htm#guide4

Drug Class

Typical Cholestero

Medications (RX only)

Nicotinic
Acid

1500mg (dose) ghs
2000mg (dose) ghs

Drug Name IHA Tier |% HDL Notes

Info Increase
Niaspa®ER 500mg (tab) ghs |2 +10% Most effective ageniricrease HEL, not on
1000mg (tab) ghs +15% ¥ HDL but preferentiglérger more buoyat

+22 to 26%
+30 to 35%

HDL w/ ApoMlso, when added to statin,
favorably alters LDL particle distribution.

Combo Niacin ER /Lovastatin (Ad)icot

3

+20 to 33% up to

Comines powerful LDL lowering and mo

Fibrates

Statins

Bile Acid
RESIE

Omega3 6
(Rx only)

Other Drugs That Incr
TZDs

ease HDL (not indicated for

41%(after 52 wks)|effective HDL raiser.
Niacin ER/Simvastatin (Sthco|2 +41%
*Gemfibrozil 600mg bid Generidst [+6 to 20% FIELD study showed only 2%41DL
fenofibratmonotherapy. ACCORD-trial
*Fenofibraie48 to 200mg qd |Generidst |+2t01%6 statin/filmte combo any better than either
Rosuvastatin (Crest®y qd 2( Jan [(+8t010% Major mechanism is LDL lowering, maki
. _ difficult for trials to tease out benefit due
Simvastatin (Zoo®)y ghs Generidst [+51010% HDL increase. Rosuvastatin and Simvas
*Pravastatin (Prava@hoid Genegst |+3to 10% |g'ti)nl_erally consideredst effective at raisin
*Lovastatin (Mevaoghs Generidst |+5to 8%
Atorvastatin (Lip@pgd 2 +2 t0 6%
Fluvastatin (LescokXfhs 3 +3 10 6%
*Cholestyramine (Que®yan |Generidst |+3to 5% Increase intestinal production of ApoAl &
on HDL negligilslempared to effects on L
Colestipol (Colesiid Generidst (+3to 5% many Gl effects, frequent dosing, drug
interactions
7 Colesevelam (Wel@hol 2 +3 to 5%
=41 n]1o =B E 7etimibe (Ze®)p10mg qd 2 +1to 5% Effect on HDL negligible compared to LL
side effects, few drug interactions
Lovaz®1gram twoidh 2 +9.1% Primarily for TG lowering, modest HDL i

in combo wi/statin (minimal LDL increase

cholesterol therapy)

SERMSs

Pioglitazone (Ac®)gd 2 +5 t0 13% No tria showing impact on hard endpoin
o ) as modlity Rosiglitazone can raise LDL!

Rosiglitazone (Ava@igd Pioglitazomadsolowers TGs as well.

Raloxifene (Evigyayd 2 RUTH trial evaluating 10,104mosdpausa

-2% to +14%

women at high CHD risk for cardioprotec
(w/raloxifene)

HRT
(estrogen
only)

*Estradiol and various estroge

Generidst

+7t0 13%

Raises HDL and lowers LDL, However,
showedhcreasedardiovascular complicat

*Phenytoin (Dila@)in

Phenytoin

Generidst

+10 to 13%

Anticonvulsauirug interactions, many sef
adverse effects. Interesting to note that i
onestudy it reduced aortic atheroscleros

Various products with varying

Not covered

Variable increase

Canot be certain o

jogging for 20miles/wk at 65 td

80% of peak O2 consumption

Amounts of EPA and DHA oTC Lovaza much more potent and FDA app!

Moderatamount, especially  [N/A +7to 12% Not a routine recommendation. Increase

Red wine availability of ApbA&timulates cellular
cholestereffflux. AHA does not recomme
EtOH for cardiovascular reasons.

VERY intenge90kg subject FREE !!! + 4 mg/dL Onlylimitedenefit froMERY intens¥ ERY

about 10%

frequengxercise




Points of Interest
HDL Terminology Updates

ApoAl- Apolipoprotein Al, the main protein in HDL that accounts for about 70% of the total HDL protein.
Atheroprotective lipoprotein; important function in promoting the efflux of cholesterol from cells,hasdantioxidant
and antiinflammatory properties.

ApoAlmilano - A variant of apoA with potent cholesterol efflux capacity.
ApoB- Apolipoprotein BL00O, major lipoprotein of LDL, IDL and V{diLatherogenic cholesterol)

Lipoprotein (a)- A genetic vaant of low-density lipoprotein. An increased level is associated with increased risk of heart
disease.

CETR Cholesterol ester transfer protein, facilitates net transfer of cholesterol esters from HDL to TGRLPs and reciproca
transfer of TGs from VLDLt®L and HDL

SRB1- Scavenger receptor B1, an HDL receptor present mainly in the liver (as well as extraheptic tissue), that promotes
selective uptake of HDL cholesterol.

ABCAZL ATRbinding cassette Al transportelt is a cell membrane transporter thaexports cholesterol and phospholipids
from cells onto lipid poor apolipoproteins that are the precursors for HDL particles. It is important to note that ABCA1
requires poorly lipidatedapolipoproteins to promote cholesterol efflux, and that processedrgubie incorporation of
lipid-free apolipoproteins into HDL or other lipoproteins will inhibit cholesterol efflux by this pathway.

¢ Mutations in ABCA1 cause severe HDL deficiency characterized by deposition of cholesterol in tissue
macrophages and prevale@VD.

LCAT Lecithin:cholesterolacyltransferase; an enzyme that catalyses the esterification of cholesterol in HDL, and accoun
for most of the cholesteryl esters that circulate in the plasma. Plays a magoinrthe metabolisn& remodding of HDL.

LXR¢ Liver X receptors. LXR alpha and LXR beta are master regulators ebadipleholesterol homeostasis,
intermediary metabolism and energy balance, andititegration of metabolic and inflammatory signalingach are
equally effective in promoting xeerse cholesterol transport from macrophages; they activate members of the ABC
superfamily of membrane transporters (i.e., ABCAL, ABCG1), which transfer cholesterol to HDL particles.

Betaglucans These compounds are a form of a dietetic hydrosoluble fitirey are polysaccharides that are found in
yeast, oat and barley as well as in some medicinal mushrooms. They have demonstrated a significant 30% increase in
with addition of betaglucans to the diét The efects on HDL are dostependent and edence in very early stages.

What do ATP lll guidelines say in regards to HDL specificfiliyiK] Back to Top

¢ High HDI(>60 mg/dLyemoves 1 risk fdaor, however,it doesNOToffset high LDL

¢ It treatsmenthe same as women (though do mention possible difference)

e G{dABSEDARSY OS¢ GKI G 6HDSigkk GAy3a 1 5] RSONBI asSa

e 4! YOSNI I Angrease®Ii, Kdepehdent of other changes in lipid and/or ligid risk factors willlecrease
/'1'5 NRAA]E

¢ However, nondrug and drug therapies that raise tbalesterol levels and are part of management of other lipid
and nonlipid risk factors should be encouraged.

2004 ATP 1l Updafeink
e (Although the potential benefit of HPDMaising therapy has evoked considerable interest, current documentation
of risk reduction through controlled clinical trials is not sufficient to warrant settingeaifip goal value for raising
HDLC. Recent lipidowering drug trials provide no new evidence in this regard.

e d@Posthoc analysis of severalinical trials withfibrates indicates that they reduce risk forCHD events in patients
with high triglycerides ashlowHDLEC,especially when the patients have diabetes or characteristics of the
metabolic syndrome

e (Several clinical trials support the efficacynafotinic acidfor reduction of CHD riskoth when used alone and in
combination with stating

e G ! y &sorLdbhigh risk or moderately high risk who has lifestglated risk factors (eg, obesity, physical
inactivity, elevated triglyceride, low HEL, or metabolic syndrome) is a candidate Ta£to modify these risk
factorsregardless of LDC levetb €



http://www.nhlbi.nih.gov/guidelines/cholesterol/atp3full.pdf
http://www.nhlbi.nih.gov/guidelines/cholesterol/atp3upd04.pdf

Pharm.D. Interpretation
¢t LLL ogtFa fFad dzwRFGSR AY HAanod 4G GKIG GAYS GKS
decreases CHD risk and that potential éfinof HDLEraising therapy evoked considerable interest. In addition, the autho
seem to feel the difference in regards to sufficient HDL levels between men and women is fairly insignificant. Further
in apparent disagreement (or via incomplete &ss?), ATP lll indicates that high HDL (>60 mg/dL, with no designation
0SG6SSYy YSY IyR 62YSy0 Aad O0SYSFTFAOALFE YR AYRAOFGSa
that TLQo modify low HDL (among other factors) should higaed to modify this risk factor regardless of LDL level. Yet,
ATP Il falls completely short of providing even remotely as strong a recommendation to treat patierbarittacologic
measures proven to significantly modify low HDL (among other fgctors
e The last 4 words of this 2004 update statemént NS Y2 @S & 2 ¥ JIBNR ¥ ORIVQI BNISV 04
a0FGSYSyld GKFG Ad0Qa dzyOSNIIIAYy 6KSGKSNJI AYyONBI aSR
factors will decreas CHD risk.
e e.g., | would argue th&TP Ill is inconsistent in its recommendations regarding HDL, as far as acceptable leve
well as therapy targeting HDL.

Numerous clinical trials and analyses of varying design and size have supported that thits frene HDL are indeed
independent from the benefits of lower LDL and in fact, are additive. In addition, data indicating clear differences bet
acceptable HDL levels in men versus women have been present since before ATP 11l 2004 update andocemtérge.

e The very notion that a difference in acceptable HDL levels between men and women presents a limitation, or
to re-assess, numerous studies evaluating benefit of HDL targeting therapies. General expert consensus ind
that acceptableHDL-C levels are >4@5 mg/dL in men and >5055 mg/dL in women.

e This means that a 10 point (~23%) difference exists between men and women. Thus, studies setting an arbit
HDL target of #0 mg/dL to assess benefit likedyeatly underestimatesdmefit for womenand possiblyfor men (if
more accurate number turns out to be >aAtg/dL).

e Further complicating mattersn many early HDL targeting studiesHDIgoaivasmuch lower, typically 35 mg/dL.

e What does appear certain is that low HDL carrigsificant risk, regardless of LiOllevel and vice versa.

Clarification of HDL, as well as LDL, targets will likely become clearer via further study of the particles themselt:H3L B
and LDL each come in a spectrum of sizes and contain numerous g ttticcan either increase or decrease their benefi
or risk. They are more like vehicles (dumptrucks), than simple particles. Thus, it may not@elBDIC that we measure
and target, but rather more specific HDL or LDL particles and/or vehicle contents (its cargo). Or we use HDL simply g
vehicle, todeliver antiinflammatory, antioxidant compounds directly to the tissue?

True or False? All statins minimally elevate HDL to the same degree? Back to Top

False. Statins, as a class, are limited in their ability to elevate HDL. Prospective statin comparison studies suié&Ras STE
and CURVES indte that rosuvastatin and simvastatin are generally the most potent in regards to HDL elevation
compared with other statins.

e See comparative chart aboveifig

Note: A recent metaanalysis published in Lancet from the Cholesit@reatment Trialists (CTT) Collaborators found that
diabetes patients (18,686 in 14 randomized controlled trials) with a low level of HDL cholesterol remain at increased
cardiovascular risk, despite statin therdpyascular event rates were 50% higiestatin patients with low HDL.

What are PRIMARVYausesf low HDL? What are SECONDARauUsesf low HBeBlatk Tmpop
e ApoAl: e Elevated serum TGs
o Complete deficiency e Overweight and obsity (visceral fat)
0 ApoAlmutations (ie.milano) e Physical inactivity
o LCAT: e Cigarette smoking
o Complete deficiency e Verylow-fat diet, veryhigh-carbohydrate
o Partial LCAT deficiency (fiskie disease) intakes (>60% of total energy intake)
e ABCL: 0 i.e., among vegetarians
0 Tangier tkease (homo/heterozygous) e Type |l DM
o Familial hypoalphalipoproteinemia e Betablockers (much of data from atenolol)
e Unknown generic etiology: e Androgenic steroids, Androgenic pesins

0 Metabolic syndrome
o Combined hyperlipidemia w/ low HDL



True or False? Flushing from nia€@ANbe prevented, bulNOTacutely relieve® Back to Top
False. Flushing due to niacin CAN be prevemtdlD treated acutely.

Flushing has NOT appeared to represent a serious hesltlof any kind. It is viewed as an annoyance or nuisance rather
than a health risk. Given that significant hedldnefits have been demonstratedpmmunicatingo and educating
patients regarding flushing due to niacin, methodét®preventionmethods ofacute relief i K | (shoft-live®, AND that
tolerance develops are of the utmost importance.

e The graph to the right is from a small but randomized study (n=2" 1o -
shows the reduction of flushing (on a visual analog scale), AND t -|_
sufficient doss (i.e., ASA 325 mg) were required to demonstrate
statistically significant reductidn

e Flushing is caused primarily by a prostaglandin, PGD2, which acis € t
through the DP1 pathway to cause vasodilation in the skin and
flushing symptoms. 2

e A DP1 inhibitor hasden developed and numerous trials .
demonstrating efficacy in flushing reduction have been conducte® *7

and a large prospective outcomes trial for niacin ER/laropiprant,
. o T
termed the HPL THRIVE, is currently underway. Placebo  IBU200 ASA165  ASA 325

@
L

Subjects reporting flushing 25 on VAS

More on Niacin Metabolism and ADRSs:
Niacinundergoes saturable first pass metabolism via 2 pathways. The flushing pathway appeaasltoviafinity, high
capacityconjugative pathway.
e This means that immediate release niacin formulations will quickly saturate theowjngative metabolic patvay,
forcing a large fraction of niacin to be metabolized by the conjugative system, resulting in flushing.
e Very slowly absorbed lorgcting formulations will be preferentially absorbed down the reamjugative pathway
potentially resulting in hepatotagity.

Strategies for improving adherence

and managing flushing with niacin
¢ Longterm adherence with niacin is dependent on patient awareness and education
o i.e., flushing harmless, shdlived, preventabled NS I G 6 f S RS & ONX oll§ océuiringlorifac& L
upper body

¢ Patients should be instructed to avoid interrupting niacin therapy whenever possible

o Initiate therapy using small doses, taken with mdalssnack; NOT hot, spicy or fatjyand then slowly titrate upwary
over severalveeks to achieve treatment goals
o Note: It may take 12 18 months for maximum lipid benefit to be apparent with niacin therapy

¢ Advise patients to take an adyB25mg)aspirin(or anyNSAID30 minutesbefore niacin dose (if not contraindicated)
o Note: Engeric coating will delay awrption/benefit from aspirin, thus advisable to take earlier

e Recommend that patients avoid spifatty foods and/or hot (including coffee) or alcoholic beverages near niacin

¢ Use intermediate release (Niaspan®ER) rather tlmamediate release formulation to minimize flushing and maximi
adherence

o Note: Extended release formulations WILL minimize flushing, howdllétalsoincrease risk associated with liv
toxicity.

¢ Analgesic doses of NSAIDs (aspirin 650mg, ibuprofen 4@o)gan be utilized for acute treatment if flushing doeg

occur and is intolerable (if not contraindicated)

« Do NOT utilizeroduct called? ¥ f dza K f S a & Mexghicdtithde)ds itddesy QT Eaintairi any free niacin and
doesNOT haveevidence of gnificant benefit

Adapted fromDavidson M. Niacin Use and Cutaneous Flushing: Mechanisms and Strategies for Prevention. Am J Cardiol. 2008;10319&py



True or False? Tolerance to flushing from niacin develops over time? Back to Top

In the Open-label evaluation of the safety and efficacy d@@mbination of NiacifrER andSmvAstatin in patié\ts
with dySipidemia (OCEANS) studgmonstrated reduction in flushing over time (max of 12 weeks follow. up)

Treatment with Niacin ER/simvastatiiNER/$was well tolerated:
e 71% of patients experienced flushing and 92% of flushing episodes were mild or moderate in intensity.
e Overall, 61% of patients experienced flushing episodes that were rated as mild or moderata&itynte
e Flushing decreased over time40% of those who had flushing during titration experienced flushing during the
final 12 weeks.
e A total of 20% of patients discontinued treatment because wéatment-related adverse event
o0 Note: only7%of thesedisontinued because of flushing.

An early study (1998¢valuatedthe long term efficacy Progressive Decrease in Flushing With

and safety of Niaspan® (niacin BRjydemonstrated not Prolonged Use of Niacin ER: 96-Week Study
only that flushing was common, but that tolerance to

flushing developed over time and that after 4 weeks of
therapy patients had about 3.3 flushes/month and by 48
weeks <1 flush/month
U In this studyonly 6% discontinued therapy
due to flushing

& 2 8

Patients with
Flushing (%)

N
[ ]

Additional studies of niacin or niacin ER, alone and in
combination with statins or other lipid modifying drugs
have geneally provided similar results as the
aforementioned studies.

= Patients who flushed
All patients

2
7 =
2t
=
5 =

=
£ 0
T =

[
S a
i

True or False? Niacin shouNDTbe used in diabetics due to plasma glucose increases? Back to Top

False.Multiple lines of evidence and expert consensusbelow. As an asideat least one study has indicated that higher
HDL has been associated with reductions in albuminuria in patients with long standing type 1 diabetes (though not
necessarily from niacin therap¥).

From ATP llI:

e GbAO20GAYAO IlinGanRtviyBmRIdigheraddosasy(>8 daay) often worsen hyperglycemia in persons with
G8LS H RAIOSGSa® wSOSy Ul adGdzRASa &ada3asad GKIFG 2685

e GbAO20AYA O favotabldeffdcttod dabekid diislipldemid&Reent clinical trials in persons with diabetes
indicated that low doses (<3 grams/day) of nicotinic acid are accompanied by only modest deterioration in glucose
O2yGNRf gAGK y2 OKFy3aSa Ay 106! m/ SOSt aode

Per Goldberg et al review in Mayo Clinic Proceedir2308}:

e GWSUNRALISOGALBS YR 20aSNBIGA2y It &a0dzRAS&AE OF &S NBLJ
the effects of niacirf<=2.5 g/d),alone or in combination with statins, on fasting glucose (an increase -&P4yand
hemoglobinAlClevels (an increase &=0.3%pre modest, transient or reversible, and typically amenable to
FRedzalYSyla Ay 2NIf KeLR3IteOSYAO NBIAYSya ¢AlK2dzi

e GbAIOAY G(GKSNILR 614 AYFNBldSydte | $52 AVAEAR ys LINS 20

e a{0dzRASE &aK26SR AYLRNII vy -sttih fegireds-déspité Bol&Tefettsion gldcosy A | ¢
O2y (N2 ® «a

e ahy | LRLMAZFGA2Y o0l &dAaX aAIYAFAOIYG NBRdAzOOGA2YyaA AY
atherosclerotic progression associated with léegm niacin (or niacifstatin) therapy in patients with diabetic
REAEALARSYAlI 2dzi¢gSAIK GKS (Ge8LAOIffte YAER STFSOta 2




Per Bays H. (2005):
From the standpointof CAD outems, analyses have suggested that ¢ineatestbenefits of niacin may be in patients with
3t dz02aS fSPSta xcdhpdnHc YY2E kwith ldwveriglocosé BuelR[ 0 = O2 YLI NBER ¢

Hazard Figure to the left:

Ratio 0.70 0.76 0.75 0.43

20, tand i . L .
= | [ Niacin [ Placebo The Coronary Drug Project (CDP) at 6 years: mglatanfarction by
e - baseline fasting plasma glucose level (1 mg/dL=0.05551 mmol/L). The z
% I value for interaction was 0.44 9.66), indicating homogeneity of
E " treatment effects across all levels of fasting plasma glucose. The greatest
= ; degree of percentage mefit of niacin in reducing atherosclerotic coronary
@ 5] 4 artery disease events (over that of placebo) occurred at glucose levels

i 1 %#6.99426 mmol/L (126 mg/dL).
mg/dL <95 95-104 105-125 >126

Per National Lipid Association (2007):

Minor (4-5%) increases in glucofmn fasting glucosejesult from niaciAnduced insulin resistance, but these increases are
often clinically insignificant or readily treated

Per AHAADA (2007) Not entirelyaccurate; as studies have included diabetic patients and subegnalysehave been
published(i.e., NAUTILU®epartment of Veterans Affairs Study, tc.

Both recognize niacin as the most effective available drug for raisihgCHiDd state that clinical trials suggest CV risk
reduction with niacin, althougho trials of niacin in patients with Dibhve been performed. At higher doses, niacin can
worsen hyperglycemia.

Per AHA (2007):

Niacin can significantly elevate blood glue@d high doses. However, at modest doses (750mg to 2grams/day), significant
lipid/lipoprotein benefits are accompanied by only modeséegdtions in glucose that are pycally amenable to adjustment

of anti-diabetes regimens.

Per AACE (2007):

! f O Ksedfhigcinda patients with diabetes mellitus has been limited because of associated increased hyperglycemis
niacin therapy isafe and effective in this patient populatidre

Per European Consensus Panel (2005):

Niacin at clinically recomme®dR R2&S& O6XHIANI YaAKRFI&0 Aa Ly OO0OSLIWilFotS
as well as people with the metabolic syndrome, at elevated risk of CAD.

At what dose is Niaspa®ER most effective? Any significant benefit in dosing beyond m@lday? Back to Top

In the figureto the right, using niacin study data from Mckenney ¢+
al®, and Goldbergt al"*, we can see that a 500 mg/daj
immediate release (IR) niacin and extended release (ER) niacin 40%
provides a rangef 7 ¢ 10% HDL increasand that maximum
benefit likely occurs somewhere around 2000 mg /day at a rang| 3004
of 30¢ 40% HDL increase.

In addition, he HDECraising effectassociated with niacin has a 20%
creep effect, ie, HDC levelsontinue to climb for monthafter o
initiation of niacin therapyeven if daily doses remain the same. 10%

==FER Niacin

== |R Niacin

e Theelevationin HDEC associated /1000 mg daily of ER 0% ,
niacin in the ARBITER 2 trail was 10% after 3 months of
therapy, 13% after 6 months, and 21% after 12 months

500mg 1000mgL500mgR000mE500mg

Pharm.D. Interpretation:
DAQGSY GKIG &2dzQNBE dzyft A1 St@& (2 KI @GS adl NiISR bAl OAy )
(given that most statins wouldrpvide about this much)it would be very unlikely that stopping the dose titration at
500mg would be enough to get your patient to HDIgoal.




What are sane costeffectiveness considerations in regards to HDL elevation? Back to Top

The chart below presents a unique perspective on drug costs. When Piepho R. did his original analysis for publication in
2000 it was clear that Né@gn ER was the least costly per 1% rise in&8IMy own updated cost analysis shows that
fenofibrate is least costliRx and in general the more potent the HDL increase, the least costly per 1% HDL rise.

Clearly there are other factors in cost/outcorfmmpliance, maximum allowable costs with generics, copays, vaiitate
outcomes, etc) Further pharmac@conomicanalyses areeeded. Combination of niacin ER plus a statin appears to be low
end in cost/hdl rise in addition tmuch greatelikelihood toreach not only HDL goals, but TG and LDL goals as well.

This topic will be discussédrtherin(i KS y S E GtatiNsParili6@ ¥ LINSKSy aA @S [ALAR al yl 3

Niacin IR 2000 24.4 $0.14 $ 0006 LOW

Fenofibrate 160 20.0 $2.38 $0.12

Gemfibrozil 1200 13.3 $2.50 $019 |

Simcor® 2000/40 41.0¢ possibly $8.40 $0.20 |

(simvastatin/niacin ER) greater with time

Crestor® (rosuvastatin)| 40 16.0 $3.97 $0.25 |

Advicor® 1000/40 33.0¢41.0 (after 52 |$8.54 $0.26 |

(lovastatin/niacin ER) wks)

Niacin ER 2000 29.5 $8.40 $0.28

Lipitor® (atorvastatin) | 40 13.8 $4.50 $0.33 |

Pravastatin 80 12.0 $4.79 $0.40 |

Simvastatin 80 12.0 $4.90 $0.41 V

Lovastatin 80 9.5 $8.54 $0.90 HIGH
Utilizing AWP pricessaf 12/2008 and based upon analysis of Piepho, R. [The Pharmacokinetics and Pharmacodynamics of Agents Proven tolétesit

Lipoprotein Cholesterol. Am J Card:2000;86(suppl)/

How significant is the benefit of exercise in regards to Hdvation? Back to Top
See the chart above for the effect of various faimarmacologic methods to increase HDLnK

While exercise is very important as a general cardiovascular risk intemeit has only limited efficacy in increasing HDL
levels, being modestly effective only in the setting of elevated triglycerides and in response to frequent and intense exerci
as evidenced by the HERITAGE?trial

TheStudies of Targeted Risk Retlan Interventions through Defined ExerciST@DE trial was a randomized, controlled
clinical study, found that beneficial effects of exercise on the lipid parameters were related more to the frequency of
exercise than the intensity of exercisdtis important to note that the group with the greatest benefit in this trial was the
high frequency, high intensity exercise group (jogging 20 miles/week @B65ercent of peak oxygen consumption).

Figure to the right from STRRIDE trial:
e +4 mg/dL in lgh frequency, high intensity group

_lln‘_
P=0.015

e -0.6 mg/dL in sedentary control group, (p=0.01

Note: The max benefit seen here was 4 mg/dL increasg
which was about a 10% increase.

In addition, the average baseline HDIQ& Ay S
were all above 40 mg/dLgi, NOT considered low HDL
for men or women.

Change in HDL Cholesterol
Conecentration (mg/dl)

1_
0 L
Can your high risk patients with cardiovascular disease

maintain moderate to intense exercise for extended = \_|_‘

periods of time? Is 10% increase in HDL enough to get them above 40 or 50 Exgdti3e is clearlyeneficial;however, 1
is likely that most patients with low HDL should be encouraged to exercise IN ADDITION to a pharmacologic measure to
maintain optimal HDL lipid parameters.




True or False? The goal HDL for both men and women is >40 mg/dL? Back to Top

False.There is a distinct difference between men and women for acceptable levels e€ldDpported by a number of
studiesand expert consensusln addition, gysiologically, estrogens do positively affect HDlevelsywhereas, androgens
negatively affect HDC levels.

e Recently, the worldwide consensus on Metabolic Syndrome by the International Diabetes Federation suggests a
different threshold value:40 mg/dL for men and 50 mg/dL for wonfen

e Prior to this consensufhe International Task Force for Prevention of Coronary Heart Disease and NCEP ATP2
utilized 35mg/dL for men and 45 mg/dL for women as cutoffs for low 4dDL

¢ In addition the PanrEuropean Survey utilized HDL-ofits of 40 mg/dL for men and 50 mg/dbr fvomen to
establish the prevalence of low HDL among the European popuiation

In regards to age AND gender differences and HDlevels:

Landi F, et al. recently analyzed data from the Aging and Longevity Study in the Sirente geographic area @GKMRENTE
consisting of a cohort of 359 persons aged 80 years or older for 2 years of-filow

U Men
0 Mean HDL 36.7 mg/dL among those that died
0 MeanHDL 43.4 mg/dL among survivors

U Women
0 Mean HDL 42.2 mg/dL among those that died
0 Mean HDL 49.3 mg/dL amongéwors

General information regarding acceptable H@Llevels:

o AFCAPS/TexCAPS provided evidence supporting that the definition of low HDL used by ATP 2 be iimciisiasstddy,
there was a marked difference between patients with lower levels of Hibh 34 to 39 mg/dL and patients with levels
higher than 40mg/dL, because the first grodgrived greater benefitrom lovastatin treatment than the second group.

0 APSdE I WKARRSYQ RSY2yaiuNl GA2y 2F o0SySTALG G2 Sf
Whatismea/ i 6 & WT dzy..OMhat g&bgutPio-Inflafifaibly HDL? Back to Top

As mentioned above lipoproteins (HDL and the like) are like transport veggelgarying functions, that are largely
dependent upon their protein contentheir shape and their sizéAs suchit has become apparent that alterations in size
and/or content of lipoproteins can alter their functions.
e Alterations can happen in multiple directions, i.e., functional may becoménfliamnmatory and preinflammaory
may revert back to functional. This has been observed with respect to HDL.
e For example, during inflammation HDL can acquire proteins that may have both beneficial and harmful effects on
the artery wall
0 i.e., HDL becomes enriched in amyloid A fromlther during inflammation, which can promote trapping of
HDL particles in the artery wall and their conversion to atherogenic lipoproteins.

Functional HDE, basicallyO NNA S & W3 sprisotbptinkl BiZ and shiapé B interact with receptonsl @nzymes
promoting anttatherogenic pathways.

ProInflammatory HDK basicallyO | NNA S & W dor iRRdDa s2¢ addshapé nyaking it less able to interact with anti
atherogenic pathways and possibly enhance its interaction with atherogenic pashway

e All of the factors pushing HDL one way or the other are NOT completely understood at this point. In addition, all o
the effects of various pharmacologic ageatsHDE S @Sy 2F (K2aS Od2NNBy it e | gt )
LDLis notdevoid®o LJF NI A Ot S aA1T S FyR OFNH2 RAFFSNBYyOSa SAGKS
statins, that has good overall effects on various LDL partidtds interesting to note that there are differences
amongst statins in effects on resuigj LDL particle disbutions, meaning of which is still uncertain.

e |t did take about 2§ears of basic science and clinical studies to demonstrate that loweDhgholesterol had
beneficial effects on atherosclerotic vascular disease in humans ahi #sthe discovery of the LDL receptor and
statin family of drugs that was critical to the success of this approach.

e LGQa KIFEINR G2 &Feé SEFOGfée 6KSNB 6S INB Ay GKA& LINERO
we know significanyl increase HDL and have been shown to decrease CV risk beyond that expected with statin onl
and LDL benefit along.e., statins and fibrates, possibly omegs)
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characterized using various-#itro assays that measure the impact of HDL on various steps in vascular inflammation.

(0]

(0]

MCA (monocyte chemotaxis assgyjuantifies LDlinduced incorporation of monocytes within a-calture
ofey R2ZUKSE AT YR aY220K YdzaoOoftS OStftao rtt2ga |
CFA (celfree assay) model of LDL oxidation that evaluates the effect of HDL on phospholipid oxidation in
the presence of a potent oxidant using a fluorescent signal.

Another assay evaluates the impact of HDL on expression of particular adhesion molecules.

The point here is that we amguicklymoving toward bettelunderstanding of the functionality ¢iDL (and othepatrticle),
which should in turn lead toward better therapies for CV risk reduction in short time.

The 2 figures below illustrate functional and dysfunctional HDL and various effects from the research of Anséll B et al

Anti-inflammatory HDL Systemic Inflammat ion Pro-inflammatory HDL

{e.g. coronary digsase, diabstes,

metabolle syndrome, surgsary, Bl e,
Infaction, rhaumatskgic dizeasa) T -

,ﬁ.ntioxidm
enzymes \

Oxdized

TaPLA-A2 % 3
e phospholiplds e
a.. PON-1, PAF.AH , LCAT) . - A1 -f/:_.-l;nt foxidant
— g |+ § \enzymes
"— _Myclope roxldas;-._
Phospholipid d == '
I -
monolayer » _apu.ﬁ:?\'
JABCA1

Chemically n"loalflad Apo A=

R
Increased LDL oxidation

Enhanced thrombosis
ECM degradation

Systemic inflammation/oxidative stress:
* Infection * Rheumatolic conditions
» Coronary disease = Chronic kidney dissase
» Diabetes mallitus = Surogery
* Metabolic syndrome = Obstructive sleep apnea
= Smoking  Saturated fat diet
]
Chronic acute phase response
!

| Proinflammatory HDL |

| Anti-inflammatory HDL |

Potential therapies Possible therapies
= Statinz = Recomblinant HDL
= Apollipoprotein mimetic paptides = Dalipidated HDL

= Palyunsaturated fat diat
= Exarcisa/idiat




HDL and Reverse Cholesteroaisport (RCT)

HDL is believed to protect against atherosclerosis at least in part through the process of reverse cholesterol transport,
whereby excess free cholesterol (FC) is removed from cells in peripheral tissues, such as macrophages within the arterial
wall, and returned to the liver for excretion in the bile. FC is generated in part by the hydrolysis of intracellulaecyiolest

ester (CE) store®romotion of this pathway could in theory help reduce atherosclerosis.

Several key molecules playles inreverse cholesterol transparincluding:

ATPRbinding cassette protein A1 (ABCAIdeals more with ApoAl and immature HDL
ATPRbinging cassette protein G1 (ABCGHgals more with mature alpha HDL
lecithin:chdesterolacyltransferase (LCAT)
scavenger reeptor classB, type | (SBI)

( N\ £ 5 B
Excess cholesterol stored in macrophages in The ABCA1 transporter facilitates the efflux of Lecithin-cholesterol acyitransferase (LCAT)
arterial walls contributes to atherogenesis. cdlular cholesterol to lipid-poor apo A-I to form astaifies free cholesterdl in nascent

nascent pre-f-HDL. Apo A-1is produced in the pre-B-HDL to cholesterol ester, converting
In reverss cholesterol transport, cholestarol liver and intestine, and is also generated upon nascent -HDL to mature o-HDL (HDL; and
ester hydrolase (CEH) releases free catabolism of mature HOL. HDL,).
cholesteral from cholasterol ester (CE) stores. Nascent Mature
ABCA1 ,/\J ;‘;;&4 pre-B-HDL a-HDL
VESSEL MACROPHAGE  FTee cholestercl M S .® A
INTIMA /_,___——_;
Choleslarol Nascent
et .
5\ "'“ 5 -‘ » — i
A N : : ih et aster

\ AL A B

& D (T 7 ™
Interconversion of mature a-HDL subspecies (HDL; and Indirect Pathway of Hepatic Cholesterol Uptake
HDL,) can occur in the arterial wall and in plasma. These Cholesterol aster transfer protein (CETP) facilitates the exchange of GE in HDL for
interconversions are mediated by hepatic lipasa (HL, triglycerides (TG) in TG-rich apo B particles (LDL, VLDL).
endothdlial lipasa (EL), and LCAT. %

—— TG-rich HDL t
TG and Phospholipid LSRG
Hydvolysis HDL, CE-rich HDL (HPL“:) s /
fice — &
,..," - ’ A
\ Estanification -
9 ‘ ! J s
N J < 4 ] .
( \ Mature i ‘ M\ )
Mature a-HDL particles . s,
{HDL, and HDL) can a-HDL BT I, \_—/
continue to accept fres : N .
~ cholesterdl via =GD Apo B L ;
Aaom .mediated efflux. i w 2/
= . : 4/
ﬁnlﬂdmm;s ABCG1! P -

‘} .. Direct Pathway of Hepatic Cholesterol Uptake |

¢ g_‘J ) dlolesterol CE is taken up via SR-B1 receptors on |

®g t } o4’ hepatocytes that recognize apo A-1as a ligand.\

Z 'Pf', 1 :;-:. , Cholesterol :
~ pooti Q@ effiux
ole e
‘o
- <,
Cholesterol-enriched HDL
returns cholesterol to the liver via
adirect or indirect pathway.
g 7 J

ABCA1 Indicates adenosine triphosphate-binding cassette transporter A1; ABCG1, adenosine triphosphate-binding cassette transporter G1; apo, apolipoproteln ; HDL,
high-density lipoprotein; LDL, low-density lpoprotein; LDL-R, LDL receptor; LPL, lipoprotein lipase; SR-B1, scavenger receptor type B1;VLDL, very low-density lpoprotein.




What are the proposed benefits (direct or indirect) of HDL? Back to Top
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1)

2)

3)

4)

5)

6)
7

Reverse Cholesterol Transport (RCT)
a. Described in text ahfigure above in great detail.
Antioxidant
a. Inhibits oxidation of LDL (oxidized LDL attracts monocytes leading to foam cell formation)
b. This effect may be either direct or due to high content of antioxidants. Among other antioxidants, HDL
carries paraoxoase (PON) which hastedegradationof oxidized LDL.
c.thb I'yYyR 20KSNJ I YyGA2EARIYy(da OFNNASR o6& 15[ I fa&:
for oxidation of lipid species.
Anti-inflammatory
a. Experimental evidence suggests that HDL magliteetly antiinflammatory, shown to reduce certain
anti -inflammatory markers
Anti-apoptotic
a. May help maintain population of endothelial cells by preventing their cell death by preventing their
death by oxidized LDL and other activators of apoptosis
b. Limits cell damage and necrosis resulting from the complement system
Anti-thrombotic
a. Inhibits interaction of monocytes with endothelial and smooth muscle cells
b. In a study of hypercholesterolemic men, serum HDL was shown to be a significant independent
predictor of platelet thrombus formation
c. Invitro, HDL has been shown to enhance inactivation of coagulation factor Va
d. ApoAl and A2 have been shown to activate fibrinolysis
Anti-infectious
Endothelial function enhancement
a. Promotes eNOS activation and NO releag#) resulting vasmelaxation

What is the current status of th€ETP inhibitordrug clas® (i.e., Torcetrapidrom Pfize) Back to Top

How CETRcholesteryl ester transfer proteimhibition as a target to reduce CV riskreaabout:

It was shown over 15 years ago that Japanese subjects witlofidgaction mutations in CETP had elevated levels of
both HDL cholesterol and ApoAl in association with longevity and decreased incidence of CVD.

It was then observed that lab aningahat lacked CETP, such as mice, had much higher HDL levels and are more
resistant to dietinduced atherosclerosis than those that express CETP, such as hamsters or rabbits.

These and other observations and studies supported suppressing CETP actadiyc® €V risk, however, as
studies accumulated it became apparent that CETP activity in relation to CV risk was more complicated than
originally thought.

Consequently, compounds were identified that are potent CETP inhibitors and investigations ensued.



