PHARMACY DRUG CLASS REVIEW

February 16, 2008 Disclaimer: Specific agents may have variations
NEW DRUGS YEARIN REVIEW | 2008

INCLUDING SIGNIFICANT NEW DOSAGE FORMS, NEW INDICATIONS, AND WITHDRAWALS

Comparative and Descriptive

How many new drugsNME or BLAdid the FDA approve in 20087
How many different drug classes of new drud$ME or BLAdid the FDA approve in 20087

How long is the average drug review period before its approval is granted?

How does the FDA compare tts European counterpart (in terms of approvals)?

Which drugs were withdrawn from the market in 2008 and why?

What are the steps to obtain approval for a new drug?

Teminology Review: Priority Review Status, New molecular entfiME) NewBLA Firsttime Genericetc?

What new significant firsttime generic drugs entered the US market in 20087

Which newsignificant dosage forms were approved by the FDA in 20087

Which new drug approvals have impacted insurance formularies (or are likely to impact them)?

What were some significant FDA pioy changes that may impact future approvals? i.e., DM drugs must prove CV safety

What current NDAs are likely to be voted on by FDA in near future?

WYME Styl@uestions: Seledhe correct answer to go to linked information.

1. This new drug is approved for major depressive disorder. It is not dependent on CYP2D6 and minimally from 3A4. It has
a dual mechanism of action; selective serotonin and norepinephrine reuptake inhibition (SNRI). It is the major metabolite
of an existing FDA approved SNRI.

a. [Intelence]; b. [Alvesco]; c. [Pristiql; d. [Mozobil]

2. ¢CKA& yS6 RNHZA Aa | LILWINPGSR TF2iN224¢ | RNYRO Sodksialphs ik dcptorivi. @
the existing therapy that blocks alpha-1a and 1d receptors.

a. [Pristiql; b. [Rapaflo]; c. [Simcor]; d. [Vimpat]

3. This new drug is the first drug to be FDA approved for opioid-induced constipation. It antagonizes mu-opioid receptors of
Gl tract, does NOT cross blood-brain barrier, and inhibits does NOT impact opioid-mediated analgesic effects on CNS.

a. [Rapaflo]; b. [Intelence]; c. [Mozobil]; d. [Relistor]

4. This new drug is approved for OAB. It is a pro-drug that requires conversion to its active metabolite, a previously FDA
approved agent for OAB for which a generic is due soon.

a. [Relistor]; b. [Toviaz]; c. [Pristiql; d. [Rapaflo]

5. ¢KAa yS6 RNHzZAQaE SEI OG YSOKFEyAaAay 2F O
G2 IyGASLATSLIWAO RNHAAD LG e6ratt oS OF
for the treatment of diabetic peripheral neuropathic pain.

a. [Toviaz]; b. [Intelence]; c. [Xenazine]; d. [Vimpat]

6. CKA& ySgo O2YoAYylF A2y F2NNdZ A2y Aa y2¢6 (KS 2ydrédrugO?

formulary. It recently provided significant benefit data in the SEACOAST trial.
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a. [Vimpat]; b. [Simcor]; c. [Prandimet]; d. [Trilipix]
7. This new drug derivative is the first and ONLY fibrate approved for combination therapy with a statin.
a. [Simcor]; b. [Trilipix]; c. [Treanda]; d. [Mozobil]
8. ¢CKAA ySg F2NNdzZ F GA2Yy ol a LINBGA2dzate | @FAtFo6tS | a |-y
22¢ RNXeHl-gnfagbri(sfinysal dprays. Comparisons are not yet available.
a. [Trilipix]; b. [Epiduol]; c. [Patanase]; d. [Zolpimist]

9. This new first-time generic is the first amongst its class to become available generically for osteoporosis.
a. [Olopatadine]; b. [difluprednate]; c. [fesoterodine]; d. [alendronate]
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By Alpha Name Brand (geneic)

By Type of Approval

By General Condition

AdreView (lobenguane sulfate | 123)
Arcalyst (rilonacept)

Banzel (rufinamide)

Cimzia (certolizumab)

Cinryze (C1 inhibitor ¢ human)
Cleviprex (clevidipine)

Durezol (difluprednate)
Entereg (alvimopan)

Eovist (gadoxetate)

Intelence (etravirine)

Lexiscan (regadenoson)
Lusedra (fospropofol)

Mozobil (plerixafor)
NovoSeven RT (Factor Vlla)
Nplate (romiplostim)

Pristig (desvenlafaxine)
Promacta (eltrombopag)
Rapaflo (silodosin)

Recothrom (thrombin, topical)
Relistor (methylnaltrexone)
Tapentadol (tapentadol)
Toviaz (fesoterodine)

Treanda (bendamustine)
Trilipix (fenofibric acid)
Vasovist (gadofosveset)
Vimpat (lacosamide)

Xenazine (tetrabenazine)
Xyntha (antihemophilic facor)

Priority/Orphan ¢ NME
Priority/Orphan ¢ New BLA
Standard ¢ NME

Standard ¢ New BLA
Priority/Orphan ¢ New BLA
Standard ¢ NME

Priority ¢ NME

Standard ¢ NME (w/REMS)
Standard ¢ NME

Priority ¢ NME

Standard ¢ NME

Standard ¢ NME
Priority/Orphan ¢ NME
Standard ¢ New BLA formulation
Priority ¢ New BLA (w/REMS)
Standard ¢ NME

Priority ¢ NME (w/REMS)
Standard ¢ NME

Standard ¢ New BLA
Standard ¢ NME

Standard ¢ NME

Standard ¢ NME
Priority/Orphan ¢ NME
Standard ¢ New salt, ester, derivative
Standard ¢ NME

Standard ¢ NME
Priority/Orphan ¢ NME
Standard ¢ NME

Simcor (niacin/simvastatin)

Tekturna HCT (aliskiren/hctz)

Treximet (sumatriptan/naproxen sodium)
Prandimet (repaglinide/metformin hcl)
Epiduo (adapalene/benzoyl peroxide)

Alvesco (ciclesonide)

Patanase (olopatadine hcl)

Aptivus (tipranavir)

Astepro (Azelastine hcl)

Apriso (mesalamine)

Aplenzin (buproprion hydrobromide)
Zolpimist (zolpidem tartrate)

Ryzolt (tramadol hcl ER)

Kinrix (vaccine combo)
Pentacel (vaccine comvo)
Rotarix (rotavirus vaccine, live)

Standard ¢ New combination
Standard ¢ New combination
Standard ¢ New combination
Standard ¢ New combination
Standard ¢ New combination

Standard ¢ New dosage form
Standard ¢ New dosage form

Priority ¢ New dosage form

Standard ¢ New formulation or mfg
Standard ¢ New formulation or mfg
Standard ¢ New salt, ester, derivative
Standard ¢ New formulation or mfg
Standard ¢ New formulation or mfg

Standard ¢ New BLA
Standard ¢ New BLA
Standard ¢ New BLA

Cardiovascular

o Trilipix
e  (Cleviprex
. Simcor

e  Tekturna HCT
Dermatology

e  Epiduo
Diagnostic

e  AdreView

e Eovist

. Lexiscan

° Vasovist
Endocrine

. PrandiMet
Gastrointestinal

. Relistor

. Cimzia

° Entereg

e  Apriso
Hematology

e  Xyntha

e Nplate

° Promacta
° NovoSeven RT

HIV Infection
e Intelence
e  Aptivus
Immunology
e  Arcalyst
e Cinryze

Mental Health
e Aplenzin

. Pristiq
e  Zolpimist
Neurology

. Xenazine
. Treximet

e Ryzolt

e  Tapentadol

e  Vimpat

e  Banzel
Oncology

. Mozobil

e Treanda
Ophthalmology

e  Durezol
Otolaryngology

e  Astepro

. Patanase
Respiratory

e  Alvesco
Surgery

. Lusedra

. Recothromb
Urology

e  Rapaflo

° Toviaz
Vaccination

° Kinrix

. Pentacel

. Rotarix

Eachdrugnamei n fiby

a | gbdvea semes asea @ink to the FDA product package information sheet.



http://www.fda.gov/cder/foi/label/2008/22290lbl.pdf
http://www.fda.gov/cder/foi/label/2008/125249lbl.pdf
http://www.fda.gov/cder/foi/label/2008/021911lbl.pdf
http://www.fda.gov/cder/foi/label/2008/125160s000lbl.pdf
http://www.fda.gov/cber/label/cinryzeLB.pdf
http://www.cleviprex.com/files/pdf1/ClevidipinePI1.pdf
http://www.fda.gov/cder/foi/label/2008/022212lbl.pdf
http://www.fda.gov/cder/foi/label/2008/021775lbl.pdf
http://www.fda.gov/cder/foi/label/2008/022090lbl.pdf
http://www.fda.gov/cder/foi/label/2008/022187lbl.pdf
http://www.fda.gov/cder/foi/label/2008/022161lbl.pdf
http://www.fda.gov/cder/foi/label/2008/022244lbl.pdf
http://www.fda.gov/cder/foi/label/2008/022311lbl.pdf
http://www.fda.gov/cber/label/novosevenrtLB.pdf
http://www.fda.gov/cder/foi/label/2008/125268lbl.pdf
http://www.fda.gov/cder/foi/label/2009/021992s004lbl.pdf
http://www.fda.gov/cder/foi/label/2008/022291lbl.pdf
http://www.fda.gov/cder/foi/label/2008/022206lbl.pdf
http://www.fda.gov/cber/label/recothrom011708LB.pdf
http://www.wyeth.com/content/showlabeling.asp?id=499
http://www.fda.gov/cder/foi/label/2008/022304s000lbl.pdf
http://www.fda.gov/cder/foi/label/2008/022030lbl.pdf
http://www.fda.gov/cder/foi/label/2008/022249lbl.pdf
http://www.fda.gov/cder/foi/label/2008/022224s000lbl.pdf
http://www.vasovist.com/scripts/pages/en/vasovist/index.php
http://www.fda.gov/cder/foi/label/2008/022253lbl.pdf
http://www.fda.gov/cder/foi/label/2008/021894lbl.pdf
http://www.fda.gov/cber/label/xyntha022108LB.pdf
http://www.fda.gov/cder/foi/label/2008/021775REMS.pdf
http://www.fda.gov/cder/foi/label/2008/125268REMSDOC.pdf
http://www.fda.gov/cder/foi/label/2008/022291REMS.pdf
http://www.fda.gov/cder/foi/label/2008/022078s002lbl.pdf
http://www.fda.gov/cder/foi/label/2008/022107lbl.pdf
http://us.gsk.com/products/assets/us_treximet.pdf
http://www.fda.gov/cder/foi/label/2008/022386lbl.pdf
http://www.fda.gov/cder/foi/label/2008/022320lbl.pdf
http://www.fda.gov/cder/foi/label/2008/021658s002lbl.pdf
http://www.fda.gov/cder/foi/label/2008/021861lbl.pdf
http://www.fda.gov/cder/foi/label/2008/021814s005,022292lbl.pdf
http://www.astepro.com/pdf/AsteproPI.pdf
http://www.fda.gov/cder/foi/label/2008/022301lbl.pdf
http://www.fda.gov/cder/foi/label/2008/022108lbl.pdf
http://www.fda.gov/cder/foi/label/2008/022196lbl.pdf
http://www.fda.gov/cder/foi/label/2008/021745s000lbl.pdf
http://www.fda.gov/cber/label/kinrixLB.pdf
http://www.fda.gov/cber/label/pentacelLB.pdf
http://www.fda.gov/cber/label/rotarixLB.pdf

Select New Molecular Entities

Brand FDA indication(s) MOA Place in therapy / Notes Insurance
(generic)
Aptivus HIV infection; A non-peptidic HIV-1 protease inhibitor, Clinical hepatitis and hepatic decompensation, Tier 2
(tipranavir) Treatment-experienced prevents fqrmation o.f.mature vir.ions by including some fatalities, have been reported.
patients inhibiting virus-specific processing of Gag and | g, vigilance is warranted in patients with
GagPol polyproteins in HIV-1 infected cells. chronic hepatitis B or hepatitis C co-infection.
Co-administration of with 200 mg o f ritonavir . .
is essential to achieve effective tipranavir Fatal and non-fatal intracranial hemorrhage has
plasma concentrations and a twice-daily also been reported.
dosing regimen. The risk-benefit of tipranavir has NOT been
established in treatment-naive adult and pediatric
patients or in pediatric patients less than 2 years
of age
Banzel Seizure; The exact mechanism of action is unknown. An oral antiepileptic for seizures associated with Tier 3

(rufinamide)

Adjuvant treatment of
seizures associated with
Lennox-Gastaut syndrome in
adults and in children 4 years
of age and older.

In vitro studies suggest that ruf inamide Lennox-Gastaut Syndrome.

modulates the activity of sodium channels Very commonly shortens QT interval

and subsequently prolongs the inactive state | Commonly nausea, vomiting, dizziness, headache,
of the channel. somnolence and fatigue.

The inactive state is prolonged by a delayed NOT dependent on CYP450 for its own

prepulse in cultured cortical neurons and metabolism. 85% renally eliminated i no dose
limited sustained repetitive firing of sodium - adjustments necessary unless CrCl <30ml/min.

dependent action potentials. o
However, IS a WEAK inhibitor of CYP2E1 and

WEAK inducer of CYP3A4.

under review

Cleviprex Hypertension, A vasoselective, shortacting dihydropyridine, | Injectable. n/a
(clevidipine) Reduction of blood pressure L-type, calcium channel antagonist (blocker). | &, iaindicated if allergy to soy or egg products
when oral treatment i s not Animal studies indicate that clevidipine (due to formulation).
feasible or not desirable. butyrate decreases mean arterial blood . .
pressure by significantly decreasing systemic Beta—blocl_<er_ use for clevidipine butyrate-induced
vascular resistance, without reducing cardiac tachycardia is not recommended.
filling pressure or increasing heart rate, which | May cause rebound hypertension after prolonged
confirms its lack of effects on the venous use if not receiving other anti-ht n 6 s .
capacitance vessels. Has a rapid onset of action and can be titrated to
achieve desired blood pressure reduction which
may be valuable in critical care settings. Also,
studied peri-operatively in patients undergoing
cardiac surgery, and in patients with mild,
moderate to severe hypertension.
Durezol Pain in eyei Difluprednate is a topical corticosteroid that is | Ophthalmic Tier 3
(difluprednate) Surgical procedure on eye structurally similar to other corticosteroids A potent topical corticosteroid emulsion indicated
proper i Uvettis. that inhibit the inflammatory response to a (QL = 5ml)

for the treatment of inflammation and pain

variety of agents that may delay or slow associated with ocular surgery.

healing.

Corticosteroids inhibit edema, fibroblast If used > 10 days monitor | OP.

proliferation, de position of collagen, and scar | Other ophthalmic anti-inflammatory agents:
formation associated with inflammation. Bromfenac, cyclosporine, fluocinolone acetonide,




The mechanism of action of ocular
corticosteroids is not well understood,
however, corticosteroids are thought to
induce phospholipase A2 inhibitory proteins
which control the biosynthesis of potent
mediators of inflammation by inhibiting the
release of arachidonic acid.

nepafenac, dexamethasone, fluoromethalone,
lotaprednol etabonate, prednisolone, prednisolone
acetate, prednisolone sodium phosphate,
rimexolone.

Entereg Postoperative ileus Alvimopan is a selective antagonist of the A peripherally-acting opioid antagonist for n/a
(alvimopan) Following partial large or cloned human mu opioid receptor. It has no prevention of post-op ileus after partial bowel
small bowel resection surgery | measurable opioid-agonist effects in standard | resection surgery.
with primary anastomosis. pharmacological assays. Black box warning:
Following oral administration of alvimopan, it | Available ONLY for shortterm (15 doses) use in
antagonizes the peripheral effects of opioids | hospitalized patients. ONLY hospitals that have
on gastrointestinal motility and secretion. registered in and met all of the requirements for
This is accomplished by competitively binding | the ENTEREG(R) Access Support and Education
to gastrointestinal tract mu -opioid receptors. (E.A.S.E.) program may use alvimopan.
This is achieved without reversing the central | |ng12-mont h st udy, more AN
analgesic effects of mu-opioid agonists. causal link not established.
Eovist MR/ of liver; A paramagnetic compound that develops a It is the first organ-specific MRI contrast agent n/a
(gadoxetate) IV use in T1-weighted MRI of magnetic moment when placed in a magnetic | approved in the U.S. in more than a decade.
the liver to detect and field. Gadoxetate combines features of both an
characterize lesions in adults | The relatively large magnetic moment thatis | extracellular contrast agent and a hepatocyte-
with known or suspected produced results in a local magnetic field, specific agent, which may help to enhance
focal liver disease. producing enhanced relaxation rates diagnostic accuracy and increased diagnostic
(shortening of relaxation times) of water confidence.
protons in the vicinity of the paramagnetic .
agent, which leads to an increase in signal Black _bc_)x warning: .
intensity (brightening) of blood and tissue. C_;adollnlumbased_contrast gge_nts increase t'he
risk for nephrogenic systemic fibrosis (NSF) in
Gadoxetate disodium is preferentially taken patients with acute or chronic severe renal
up by hepatocytes resulting in increased insufficiency (GFR < 30 mL/min/1.73 m?), or
signal intensity in liver tissue. acute renal insufficiency (any severity).
Intelence HIV infection, Non-nucleoside reverse transcriptase inhibitor | A 2" generation NNRTI with activity against HIV Tier 2
(etravirine) Treatment-experienced (NNRTI) of human immunodeficiency virus strains resistant to other NNRTI.
type 1 (HIV-1). Many drug interactions are possible as etravirine
Binds directly to reverse transcriptase and is a substrate of CYP3A4, 2C9, and 2C19, inhibitor
blocks the RNAdependent and DNA of 2C9 and 2C19, and inducer of 3A4.
dependent DNA polymerase activities. Coadministration with inhibitors, inducers, and
Does NOT inhibit the human DNA substrates of one or more of these isoenzymes
polymerases alpha, beta, or gamma. can alter the effects of etravirine or the
coadministered drug.
Several antiretrovirals should not be
coadministered with etravirine.
Lexiscan Stress Test: Regadenoson is a highly selective, potent, Regadenoson appears to be similar in efficacy to n/a
(regadenoson) Radionuclide myocardial low-affinity A2A adenosine receptor agonist. adenosine as a pharmacologic stress agent, but is

perfusion imaging (MPI) in
patients unable to undergo
adequate exercise stress.

Activation of the A2A adenosine receptor by
regadenoson produces coronary vasodilation
and increases coronary blood flow.

specific for the A2A adenosine receptor on
arteriolar vascular smooth muscle.

In contrast to adenosine, regadenoson is




administered as a rapid bolus injection and no
dose adjustment is required for body weight.

Regadenoson may also be better tolerated than
adenosine in some patients, but comparative cost
will be an important consideration in product
selection.

Lusedra Monitored anesthesia care,; | A sedative-hypnotic to induce anesthesia. Administration of the water -soluble prodrug, n/a
(fospropofol) In patients undergoing Water-soluble, phosphate ester prodrug, fosprc_JpofoI disodium when hydrolyzed to pro_pofol
diagnostic or therapeutic fospropofol disodium is hydrolysed to release | N2 higher pharmacodynamic potency including
propoll whch nleracts i the GABA | S5 e vesponse and ongercuaton,
receptors of the CNS resulting in sedation. distribution and a shorter half-life when compared
Fospropofol disodium doesNOT bind to other | with lipid -formulated propofol , and none of the
known relevant receptor systems for adverse events associated with lipio-formulations
anesthesia such asNMDA receptors, K+, or of propofol including;
Na+ channels. Pain on injection, risk of infection due to
microbial contamination, and increases in
triglyceride levels.
Fospropofol disodium was associated with
transient paresthesias.
Mozobil NHL, MM; Hematopoietic stem cell mobilizer. Plerixafor in combination with granulocyte-colony | n/a
(plerixafor) In combination with Inhibits the CXCR4 chemokine receptor and | Stimulating factor (G-CSF) is used to mobilize
granulocyte-colony blocks binding of its cognate ligand, stromal peripheral blood stem cells (PBSC) for collection
stimulating factor (G-CSF) to | cell-derived factor-1-alpha (SDF1-alpha) by apheresis prior to autologous stem cell
mobilize hematopoietic stem | \which results in leukocytosis and elevations in | {ransplantation in patients with non -Hodgkin's
cells to the peripheral blood circulating hematopoietic progenitor cells. lymphoma (NHL) and multiple myeloma (MM).
for collection and subsequent Mobilization of peripheral blood stem cells was
aut_ologou§ transplantation in more effective with plerixafor in combination with
patients with NHL and MM. G-CSF compared to placebo and GCSF in patients
with NHL and MM in two placebo-controlled
clinical trials.
Pristiq Major Depressive Disorder | Desvenlafaxine succinate is a potent, Once-daily oral capsule. Tier 3
(desvenlafaxine) selective serotonin and norepinephrine Not dependent on CYP2D6 and minimally from
reuptake inhibitor (.SNRI). that potentiates 3A4 metabolism. Mainly metabolized by the UGT L
these neurotransmitters in the central Alternatives:

nervous system.

Desvenlafaxine is the major active metabolite
of venlafaxine, which is also used to treat
major depressive disorders.

or conjugative system, thus pharmacokinetic drug
interactions are less likely than some other
antidepressants.

Cost and formulary status will be a major factor
driving selection of this med.

FDA required several postmarketing studies to be
carried out (relapse prevention, sexual
dysfunction, pediatrics, and lower dosage).

At this time, unclear if it represents any significant
advantage over venl af ax

Black box warning:
Increased risk of suicidal thinking and behavior in
children, adolescents and young adults.

Effexor XR1 tier 2
Venlafaxini tier 1
Cymbaltai tier 2

Backto Quiz




Promacta Chronic Immune ITP; A thrombopoietin (TPO)-receptor agonist A 2"-generation TPO-receptor agonist. n/a
(eltrombopag) Chronic immune (idiopathic) which triggers the cascade that induces the FIRST oral TPO receptor agonist therapy
thrombocytopenic purpura proliferation and differentiation of approved for the treatment of adult patients with
(ITP) when an insufficient megakaryocytes from bone marrow chronic ITP and it was granted an accelerated
response to corticosteroids, progenitor cells leading to increased platelet approval by the FDA
immunoglobulins, or cell production. '
splenectomy. Eltrombopayg is also being studied for its potential
use in thrombocytopenia associated with chronic
hepatitis C virus, chronic liver disease, and
oncology-related thrombocytopenia.
Several additional second-generation TPO
receptor agonists are also under development.
Black Box warning:
Eltrombopag is available ONLY through a
restricted distribution program called PROMACTA
CARES. Eltrombopag may cause hepatotoxicity.
Rapaflo BPH; Silodosin is a selective antagonist of post Silodosin appears to be similar in efficacy to Tier 3
(silodosin) Benign prostatic hyperplasia, synaptic alpha-1A adrenoreceptors, which are | tamsulosin, but comparative clinical trials with Under review
signs and symptoms. located in the human prostate, bladder base, | other alpha-blockers used to treat BPH are not
bladder neck, prostatic capsule, and prostatic | available.
urethra. Silodosin is a selectivealpha-1a receptor blocker Alternat_l_ve.s.
Alpha-1 blockers inhibit smooth muscle vs. (Flomax) tamsulosin which is an alpha-1a AND FlomaxT tier 2
contraction and decreases muscle tone in the | 1d receptor blocker. Clinical significance DoxazosinT tier 1
bladder neck and prostatic urethra, which uncertain at present. Terazosini tier 1
reduces urethral pressure and resistance, and Note: Alpha-1d subtype is believed to be (caps only)
thereby reduces bladder outlet obstruction, associated with bladder muscle contraction and
resulting in an improvement in urine flow and sacral spinal cord innervations.
a reduction in symptoms of BPH. Uroselectivity in canine subjects was 21 times Backto_Ouiz
greater with silodosin vs. tamsulosin in at least 1
trial.
Relistor Constipation;, Methylnaltrexone is a quaternary derivative of | SubQ dosing. Tier 2

(methylnaltrexone)

Opioid-induced constipation
in patients with advanced
illness, who are receiving
palliative care, when
response to laxative therapy
has not been sufficient.

naltrexone that does NOT cross the blood-
brain barrier, and acts as a selective
peripherally- acting mu-opioid receptor
antagonist.

Antagonism of gastrointestinal mu-opioid
receptors by methylnaltrexone inhibits opioid-
induced delay of gastrointestinal transit time
WITHOUT impacting opioid-mediated
analgesic effects on the CNS

First agent approved for this disorder and is a
welcome addition to our therapeutic
armamentarium.

Abdominal pain, flatulence and nausea are
common adverse effects.

Dose reduce (50%) in severe renal impairment.

~$48 per dose.

Backto Quiz

Toviaz
(fesoterodine)

OAB;

Overactive bladder, with
symptoms of urge urinary
incontinence, urgency and
frequency.

Competitive muscarinic receptor antagonist
that is rapidly and extensively hydrolyzed by
nonspecific esters to its active metabolite, 5-
hydroxymethyl tolterodine.

The active metabolite is responsible for the
antimuscarinic activity of fesoterodine.

The presumed mechanism of action of
fesoterodine is inhibition of the muscarinic

This is a pro-drug, which is broken down into its
metabolite 5-hydroxymethyl tolterodine before it
exerts its clinical effect. Tolterodine is Detrol (or
Detrol LA).

Anticholinergic adverse effects (dry mouth,
constipation) are still common.

One trial suggests possible greater efficacy of
fesoteridine vs. tolterodine. Unclear if this

Tier 3
Under review

Alternatives:
Oxybutynin SR

After Step therapy
Detrol LAT Tier 3
Oxytrol i Tier 2




receptors in the bladder which prevents
contractions of smooth muscle within the
urinary bladder

potential efficacy improvement comes at a cost of
greater adverse events at this point.

A generic version of Detrol or Detrol LA is likely to
make market relatively soon.

Backto Quiz

Treanda CLL and NHL*; Exact mechanism of action of bendamustine Patients with CLL treated with bendamustine had n/a
(bendamustine) Chronic lymphocytic leukemia | is unknown. higher overall response rates and longer
and *non -hodgkins As a bifunctional mechlorethamine derivative, | Progression-free survival compared to patients
lymphoma, indolent B-cell, bendamustine hydrochloride and its treated with chlorambucil. o
refractory to rituxamab or derivatives form covalent bonds with NOTE: Efficacy compared to firstline
rituxamab-containing electron-rich nucleophilic moieties, leading to therapies other than chlorambucil has NOT
regimens. cell death via several pathways. been established.
Bendamustine is active against both In NHL, when disease progressed despite
quiescent and dividing cells. rituxamab regimens, bendamustine improved
overall response rates and provided durable
duration of response.
Bendamustine has shown promise in other
malignancies as well (MM,Hodgkinssolid tumors).
Vasovist Diagnostic imaging; Novel gadolinium-based, intravascular Provides 3-D magnetic resonance angiograms n/a
(gadofoveset) Vascular contrast agent that binds strongly, but with high signal-to-noise ratios, good spatial
reversibly to serum albumin, creating resolution, and decreased interference from
prolonged retention in the blood pool and artifacts.
:: : ngfaes? Oﬁixl:xggye(;iiz";'g; E:S;Z;gg:’cve The reversible binding of gadofosveset to serum
areas where the contrast agent better diffuses or to albumin heightens paramagnetic effectiveness
perform functional magnetic resonance imaging). and enables the use of doses that are three to
A special chemical group attached to a typical | five times LOWERthan are necessary with
gadolinium chelate mediates protein binding. conventional magnetic resonance contrast agents.
The relationship between free and protein- Albumin-binding also extends its vascular lifetime,
bound gadofosveset is such that a small allowing longer vascular imaging time and greater
amount of unbound gadofosveset is always anatomic coverage; including, the ability to
present, ensuring efficient renal excretion. perform CC;]mbifnatioltr_l rlnaé:;n;tic resonance
. s . angiography of multiple body regions
Due to its albu_mln?blnc_llng pr(_)pertl_es, cogse%ut?veyly WITHCp)UT thgnegd for additional
gadofosveset is prlmarlly retained in the . repeated doses, vs. conventional agents.
vascular space and is, therefore, able to aid
in the detection of myocardial perfusion
defects.
Vimpat Seizures; Exact mechanism unknown. Has mechanism of action unique to AEDs. n/a

(lacosamide)

Adjunctive therapy in the
treatment of partial-onset
seizuresin patients with
epilepsy aged 17 yrs and
older.

Thought to have dual mode of action
Reduce sodium channel overactivity by

prolonging the longer lasting resting state of

the channel, vs. current sodium channel

blocking drugs (pheyntoin, lamotrigine,
oxcarbazepine, etc).

Also shown to bind to collapsin response
mediator protein-2 (CRMR2), an important
target that affects the way that nerves
differentiate and grow.

Will be classified as a controlled substance.

FDA i sstwedrfowvatbl eo |
diabetic neuropathic pain in 7/08.

ett

Roughly 20-30% of epileptics have either
uncontrolled seizures or significant ADRs
secondary to medication; thus addition this drug
with a unique mechanism of action may improve
these statistics.

Backto Quiz




Xenazine
(tetrabenazine)

Chorea w/
disease;

H u r| Exact mechanism unknown. First and only FDA-approved treatment for any
symptom of HD and is a welcome addition to our

therapeutic armamentarium.

Available ONLY via a FDAapproved Risk
Evaluation and Mitigation Strategy (REMS) to
decrease the risk of depression and suicidal
ideation that may be associated with the drug.

Potent and selective depletor of monoamines
from neurons in the CNS.

Reversibly inhibits the human vesicular
monoamine transporter type 2 (VMAT2),
which results in a decreased uptake of
monoamines into synaptic vesicles and
depletion of monoamine stores.

VMAT?2 is one of the two VMAT isoforms and
is expressed nearly exclusively in the brain,
whereas the VMATL1 isoform is expressed in
peripheral tissues.

Has been available for use in a number of
countries in Europe for more than 30 years.

ALL major central neurotransmitters
(dopamine, norepinephrine, serotonin) are
depleted equally by tetrabenazine.

Tier 3
under review

Select New Significant Formulations

New Formulation

Significant Notes

Insurance

Alvesco
(ciclesonide)

Inhaled corticosteroid that has demonstrated efficacy in the maintenance treatment of asthma as prophylactic therapy
in adult and adolescent patients. Unlike other inhaled corticosteroids, ciclesonideis a prodrug that is activated
intracellularly in the airways. Due to its targeted drug delivery, it has been referred to as a "soft" steroid, and may
have a more favorable side effect profile compared to conventional inhaled steroids.

Ciclesonideappears to be similar in efficacy to fluticasone and budesonide for the m aintenance treatment of asthma,
but more clinical comparisons are needed.

Tier 3
Under review

Patanase
(olopatadine)

Olopatadine was previously approved as an ophthalmic preparation, now as a nasal spray. It is an H1 receptor
antagonist that has demonstrated efficacy for the relief of symptoms associated with SAR. Olopatadine provides a
steroid-free nasal spray option for patients with SAR. However, clinical comparisons with other agents used to treat
SAR are not available. Azelastine HCL is another HIreceptor antagonist available as a nasal, it was just reformulated
(Astepro). Comparisons are not yet available.

Tier 3
Back to Quiz
Alternatives:

Astelini tier 2

Simcor
(niacin/simvastatin)

Results from the clinical trial (SEACOAST) showed that patients receivig simvastatin/niacin ER (1,000 mg/20 mg)
achieved significant cholesterol improvements beyond what simvastatin 20 mg alone (baseline) had provided.
Furthermore, additional LDL reduction of 12% and an additional HDL increase of 21% compared to a 7% decrease in
LDL and an 8% increase in HDL with simvastatin alone.

The manufacturer of this new combination product is also sponsoring a study to evaluate the effects of
simvastatin/niacin extended-release in reducing cardiovascular events for patients with existing heart disease, and
results are expected in 2011.

Tier 2

Back to Quiz

Treximet
(sumatriptan/naproxen)

Fixed-dose combination of sumatriptan and naproxen that has demonstrated efficacy in the acute treatment of
migraine attacks with or without aura in adults. Suma triptan and naproxen provides a convenient single-dose
formulation for the treatment of acute migraine attacks.

However, this fixed-dose combination product does not allow for lower doses of sumatriptan, which may be beneficial
in some patients. In add ition, with generic sumatriptan is now available. Thus, comparative cost will be an important
consideration in product selection.

Tier 3 w/ STEP

Alternatives:
Separate generic
Rxés tie

Trilipix
(fenofibric acid)

First and ONLY fibrate to be FDAapproved for combination therapy with a statin. Note; fenofibrate, available
generically and tier 1, has extensive use in combination with a statin and is generally accepted as safe and efficacious
in combination with a statin.

Gemfibrozil is frequently used in combination with a statin, however; safety data suggests risk of myalgias and
rhabdomyolosis are more significant in this fibrate in combination with a statin.

Tier 3
Under review

Backto Quiz




Points of Interest

How many new drugsNME or BLAdid the FDA approve in 2008?
How does this compare to prior years?

From FDA CDER 12/2008 Summit:

Back to Top
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In Calendar year 2008, 22 NMEs and 6
BLAs were approved including new salts
or derivatives (totaling 28).

Figure 1| FDA drug approvals. New molecular entities and biclogic license applications approved

by the US FDA's Center for Drug Evaluation and Research by year.

How many different drug classes of new drud$ME or BLAdIid the FDA approve in 20087

How does this compare to prior years?
The 28 total NMEs and BLAs represent 12 general classes of agents.

Back to Top

Hematology, Neurology, Diagnostic agents,

and Gastrointestinal agents account for a majority of the types of agents approved in 2008. Notably, Endocrinological

agents, aside from a new combination product for DMT2, were lacking in 2008 despite clear needs in diabetes care.

In

addition, no new agents for infection such as antibiotics or antifungals, aside from those for HIV, were approved in 2008.

In 2008, 7 NMEs and 3 BLAs (of 28 total) received priority or orphan drug review status. These drugs are
considered major advances in treatment, or treatments for conditions that had no existing adequate therapy. In 2007, 9

NMEs and 2 BLAs (of 18 total) received priority or orphan review status.

The approval year of 2007 was considered by many in the mediaasad R NP dz3 K { ¢

@SEFNJI AY GSNY

Many speculate that the criticism over Vioxx, Tysabri and Avandia was a significant factor in apparent reduction in approval
numbers. The FDA responds that their standard for approving drugs has NOT changed. They also point out that the



number of applications for novel drugs from manufacturers has declined in recent years. However, there DOES appear to
be a much greater emphasis on drug safety and earlier identification of potential risks. For evidence of this note:

* The emergence of numerous Medication Guide requirements

*  Early Ongoing Communications regarding potential risks

*  Any agent for diabetes requiring cardiovascular safety data

* AY dzY 0 SiNtprize® RSy Al fa OAGAY3A ySSR Tofdid afpehleadd %eNJ &1 FS
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Approval year 2008 appears to show a relative increase innovelagentd ¥ K2 6§ SGSNI I LIS NBR (=

needs by percentage of total approvals vs. 2007. In 2007 greater than half of the approvals were novel agents compared
GAGK 2dzad 20SNI I GKANR AY HAanyo® C N2 Yvalswer®spediafisSchkd y (i LIS N.
indications. Some analysts have indicated that the unmet need [specialist-care] i SYR& (2 0SS NBt I A OS¢
generally less payer pressure than in the primary care areas.

In concert with PDUFA and FDAAA modernization act 2007, the FDA has steadily increased its capacity to provide
timely reviews (PDUFA goals are 90% within 10 months for standard, within 6 months for priority). Despite significant staff
increases the legislation has also increased the workload via greater post-marketing studies, safety labeling changes, and
REMS. As a result, 2008 saw 20% of PDUFA goals NOT met.

How long is the average drug review period before its approval is granted? Back to Top
e How does this comgre to prior years?
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Figure 2 - Standard Review Status
Once the manufacturer submits its NDA the approval
timeframe is fairly consistent from year to year. Prior to submitting the NDA the timeframe for development of a drug or
BLA is highly variable and can be very long periods of time. The FDA has goals for approval timeframes as previously
discussed regarding PDUFA. Again, PDUFA goals are 90% of standard reviews within 10 months and 90% within 6 months
for priority/orphan reviews.

The above 2 graphs, from FDA CDER data, show general agreement with these timeframes. We can see that very
few standard review drugs will be approved before 6 months versus those with priority/orphan status. We can also see
that those with priority/orphan status appear more likely to ultimately gain approval (after 36 months at least) than those
with standard review status. This supports the assumption that drugs developed targeting unmet needs or severe diseases
may sail an easier path toward approval than those simply adding to an existing armamentarium.

The 2 graphs below, from FDA CDER data, provide a demonstration on how PDUFA changes have affected approval
times. The FDA is hoping that significant staffing increases and adjusting to FDAAA of 2007 will bring numbers back in line
or above and beyond previous measures.
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Per Drugs.com:
It takes on average 12 years and over US$350 million to get a new drug from the laboratory onto the pharmacy

shelf. Once a company develops a drug, it undergoes around three and a half years of laboratory testing, before an
application is made to the U.S. Food and Drug Administration (FDA) to begin testing the drug in humans. Only one in 1000
of the compounds that enter laboratory testing will ever make it to human testing

How does the FDA compare to its Bpean counterpart (in terms of approvals)? Back to Top
Between 1995 and 2007:

e The European Union (EU) rejected 26 applications that were approvedby the FDA.

e The FDA rejected 14 applications that were approvedby the EU.

Between Jan. 2006 and Oct. 2008; For applications having outcomes in BOTH the EU and FDA:

Regulatory Outcome #
Approved by both Authorities 29
Not Approved by either Authority
Approved by FDA only
Approved by EMEA only 7

O Approved by both l Not approved by either
B Approved FDA Only O Approved EMEA only

Between Jan. 2006 and Oct. 2008; other comparisons:

# of NMEs Reaching First | Approval Non-Approval | % Approved
Regulatory Actiona Outcome®? Outcome during timeframe
FDA 83 53 30 64%
EMEA 92 62 30 67%
Which drugs were withdrawn from the market in 2008 and why? Back to Top
Drug Why [EDA link]
Colchicine injection Safety concerns and unapproved status [FDA colchicines, inj]
Papain topical Safety concerns and unapproved status [FDA papain, top]
Endrate® (edetate disodium)  Safety concerns (inappropriate off-label use [FDA Endrate]

and name confusion with edetate calcium disodium)


http://www.fda.gov/bbs/topics/NEWS/2008/NEW01791.html
http://www.fda.gov/cder/news/papain/qa.htm
http://www.fda.gov/cder/drug/advisory/edetate_disodium.htm

What are the steps to obtain approval for a new drug? Back to Top

Per FDA CDER:

The path a drug travels from a lab to your medicine cabinet is usually long, and every drug takes a unique route.
Often, a drug is developed to treat a specific disease. An important use of a drug may also be discovered by accident.

For example, Retrovir (zidovudine, also known as AZT) was first studied as an anti-cancer drug in the 1960s with
disappointing results. It wasn't until the 1980s that researchers discovered the drug could treat AIDS, and the Food and
Drug Administration approved the drug, manufactured by GlaxoSmithKline, for that purpose in 1987.

Most drugs that undergo preclinical (animal) testing never even make it to human testing and review by the FDA.
The drugs that do must undergo the agency's rigorous evaluation process, which scrutinizes everything about the drug--
from the design of clinical trials to the severity of side effects to the conditions under which the drug is manufactured.

Drug Review Steps: [Link to graphical explanation]

1) Preclinical (animal) testing. Pre-IND

2) Aninvestigational new drug application (IND) outlines what the sponsor of a new drug proposes for
human testing in clinical trials.

3) Phase 1 studies (typically involve 20 to 80 people).
4) Phase 2 studies (typically involve a few dozen to about 300 people).
5) Phase 3 studies (typically involve several hundred to about 3,000 people).

6) The pre-NDA period, just before a new drug application (NDA) is submitted. A common time for the FDA
and drug sponsors to meet.

7) Submission of an NDA is the formal step asking the FDA to consider a drug for marketing approval.
8) After an NDA is received, the FDA has 60 days to decide whether to file it so it can be reviewed.

9) If the FDA files the NDA, an FDA review team is assigned to evaluate the sponsor's research on the drug's
safety and effectiveness.

10) The FDA reviews information that goes on a drug's professional labeling (info on how to use the drug).
11) The FDA inspects the facilities where the drug will be manufactured as part of the approval process.

12) FDA reviewers will approve the application or find it either "approvable" or "not approvable."
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http://www.drugs.com/fda-approval-process.html

Terminology Review: Priority Review Status, New molecular eftdtiE) NewBLA Firsttime Generic, et Back to Top

Priority review status is the designation given to drugs that are considered to be major advances in treatment, or
treatments for conditions that had no existing adequate therapy.

Orphan drug review status is the term used for a product that treats a rare disease affecting fewer than 200,000 Americans.

Standard drug review status is the term used for a drug that appears to have therapeutic qualities similar to those of an

already marketed drug.

New Molecular Entity (NME) is the term used to describe an active ingredient that has never before been marketed in the

United States in any form.

NEW BLA is the term used for products that are approved for marketing under the provisions of the Public Health Service
(PHS) Act. The Act requires a firm who manufactures a biologic for sale in interstate commerce to hold a license for the
product. A biologics license application is a submission that contains specific information on the manufacturing processes,
chemistry, pharmacology, clinical pharmacology and the medical affects of the biologic product. If the information provided
meets FDA requirements, the application is approved and a license is issued allowing the firm to market the product. Itis
basically the equivalent of a new drug application (NDA) for products meeting the new biological product definitions.

Biological Products include a wide range of products such as vaccines, blood and blood components, allergenics, somatic
cells, gene therapy, tissues, and recombinant therapeutic proteins. Biologics can be composed of sugars, proteins, or
nucleic acids or complex combinations of these substances, or may be living entities such as cells and tissues. Biologics are
isolated from a variety of natural sources T human, animal, or microorganism T and may be produced by biotechnology
methods and other cutting-edge technologies. Gene-based and cellular biologics, for example, often are at the forefront of
biomedical research, and may be used to treat a variety of medical conditions for which no other treatments are available.

Risk Evaluation Mitigation Strategy (REMS) is the term used to identify those drugs or biological products that require
additional procedures or documentation to ensure their safe use. Elements of a REMS include;

1) Health care providers who prescribe the drug have particular training or experience, or are specially certified;

2) Pharmacies, practitioners, or health care settings that dispense the drug are specially certified;

3) The drugis dispensed to patients only in certain health care settings, such as hospitals;

4) The drug is dispensed to patients with evidence or other documentation of safe use conditions, such as

laboratory test results;

5) Each patient using the drug is subject to certain monitoring; or

6) Each patient using the drug is enrolled in a registry.

What new significantfirst-time generic drugentered the US market in 2008?

Back to Top

Brand (generic)

IHA tier status

Alternatives stillONLYbrand

Cosopt (dorzolamide; timolol maleate)
Depakote (divalproex sodium)
Fosamax (alendronate)

Inspra (eplerenone)

Keppra (levetiracetam)

Marinol (dronabinol)

Miacalcin (calcitonin-salmon)

Precose (acarbose)

Pulmicort (budesonide) respules only
Razadyne (galantamine)

Requip (ropinirole)

Risperdal (risperidone)

Sonata (zalepon)

Trusopt (dorzolamide)

Yasmin (drospirenone; ethinyl estradiol ¢ @cellaQ

Zerit (stuvidine)

Zyrtec (cetirizine), Zyrtec-D (cetirizine/pseudoephedrine)

Back toQuiz

Tier 1

Tier 1

Tier 1

Tier 1 ¢ PAR

Tier 1

Tier 3¢ (brand non-form also)
Tier 1

Tier 1

Tier 1

Tier 1 ¢ PAR except neuro/geriact
Tier 1 ¢ PAR except neuro

Tier 1 ¢ >2mg/d PAR except psyc
Tier 1

Tier 3¢ (brand non-form also)
Tier 1

Tier 1

Tier 1 ¢ OTC

Azopt, Combigan

Topamayx, Lyrica, Tegretol XR, Felbatol
Actonel, Fosamax PlusD, Forteo
Ranexa, Letairis, Revatio, Tracleer
Topamayx, Lyrica, Tegretol XR, Felbatol
Emend, Anzemet, Transderm Scope
Actonel, FosamaxPlusD, Forteo

Glyset (miglitol)

Flovent, Azmacort, Qvar, Asmanex
Aricept, Namenda, Exelon, Cognex
Neupro, Stalevo, Comtan, Azilect
Abilify, Geodon, Seroquel, Zyprexa
AmbienCR, Rozerem, Lunesta

Azopt

Yaz

ALL HIV but (didanosine, zidovudine)
Xyzal




Which newsignificantdosage formsvere approved by the FDA in 2008? Back to Top

Simcor (niacin/simvastatin)

Epiduo (adapelene/benzoyl peroxide)
Trilipix (fenofibric acid)

Treximet (sumatriptan/naproxen)
Zolpimist (zolpidem)

Patanase (olopatadine)

Which new drug approvals have impacted insurance formularies (@ lékely to impact them)? Back to Top

Sweeping changes to formularies would NOT be expectedafi SNJ Hnny Qa NRBdzy R 2F | LILINR O f &
below.

Alendronate, generic for Fosamax weekly, became the first generic bisphosphonate to enter the market. All other
bisphosphonates are currently tier 2 or 3. Entry of this generic likely prompted the recent changes in other
bisphosphonates to monthly formulations or those that combine Vitamin D or Calcium within the packaging.

NOTE: A few recent trials have suggested that for some patients the benefit for fracture reduction from a
bisphosphonate may be durable after discontinuation of a 5 year treatment regimen. Thus it may be prudent
to consider discontinuation for some patients who have completed a 5 year treatment regimen.

See FLEX trial in JAMA Dec. 2006.

Simcor (niacin/simvastatin) combines our most power HDL raising drug (also significant TG benefit) and a potent statin

medication for significant LDL lowering. IHA has added this new combination drug to Tier 2 of its formulary. Advicor
OVALFOAYkt20Fa0GFGAY 0 I LIINRPPSR LINSDOA2dzat & MNdboveltd Wed3ad G ¢ A
well. Lovastatin is LESS potent than simvastatin. Thus Simcor now represents the ONLY combination lipid medication on

LI'! Q& F2NXNdzZ FNE yR {AYO2NI A& +y SEOStfSyid OK2A0S 6KS
In addition, Trilipix (fenofibric acid) has become the first and ONLY fibrate to be FDA approved for combination therapy

with a statin. Please note that fenofibrate, available generically and tier 1, has extensive use in combination with a statin

and is generally accepted as safe and efficacious in combination with a statin. Gemfibrozil is frequently used in

combination with a statin, however; safety data suggests risk of myalgias and rhabdomyolosis are more significant with this

fibrate in combination with a statin.

What were some significant FDA policy changes that may impact future approvals? Back to Top
Diabetes Mellitus drugs must prove CV safety in addition to usual approval requirements.

Note: any change that results in more delays before drug approval will favor large drug companies that are able to absorb
the costs associated with the delays. Any smaller or new drug company (as with many biological) may not be able to afford
lengthy delays in the approval process.

What current NDAs are likely to be voted on by FDA in near future? Back to Top

Effient (prasugrel) by Eli Lilly. Will compete directly with Plavix (clopidogrel).

Alogliptin by Takeda. A DPP-4 inhibitor similar to Januvia (sitagliptin).

Inhaled insulin by Mannkind, reportedly good data but uncertain how FDA will handle lung cancer with Exubera data
Denosumab by Amgen. Investigational for osteoporosis.

Liraglutide by NovoNordisk, previously delayed asking for more CV safety data. A insulin mimetic that will compete
with Byetta (exenatide).

*  Provenge (sipuleucel-T) by Dendreon. Investigational for advanced prostate cancer.

¥ ¥ ¥ X *

WRONG ANSWEKRIease Try Again Back toQuiz

Some Key references:

FDA CDER website. www.FDA.gov/cder
IHA Provider formulary. www.independenthealth.com® ¢ dza SNY LI NIYSNES LI &dayY LI NIYySNEE
Individual product information sheets for each drug were also utilized. Links to each provided in first chart.



http://jama.ama-assn.org.gate.lib.buffalo.edu/cgi/reprint/296/24/2927
http://www.fda.gov/cder
http://www.independenthealth.com/

