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The dim of this review, followiny the others about the new “Moleculur
Entities” (NME) upproved by the Food und Drug Administration (FDA) in
the years 1998-2002 (1), is to survey the NME approved by the FDA in the
yedr 2003 (i.e., those not previously murketed in the United Stutes of
Americu). Herein the druys subjected fo “Priority Review” (i.e., those
representing therapeutic guins over existing therupies) (9 NME, 57 refe-
rences) will be considered. Some of these NME were subjected to un
dccelerated approvdl: this program helps make products for serious or
life-threutening diseuses uvdiluble edrlier in the development process.
The FDA buses upproval on a promising effect of the druy that cun be
observed significuntly sooner than cun lony-term clinical benefits; in
uddition, sponsors perform additional studies to demonstrute these
benefits (2). As for the druys subjected to “Stundurd Review” (i.e., those
having similar therapeutic properties when compured o druys ulready
onh the murket) (12 NME), only busic information (product, sponsor, dute
dpproved, indicution, structural formula und avdilability in [taly) will be
given (3). The NME ulso include orphun druygs, which ure considered
those for use in patient populations of 200,000 or fewer, for which the
FDA administers a program that provides incentives for development:
sponsors, in fact, receive inducements that include seven-year marke-
fing exclusivity, tux credits for the product-ussociated clinical research,
research design dssistunce and grants of up to $200,000 per year (2).

In order to offer un overview of the subject, the drugs have been grou-
ped into therapeutic clusses, us cun be seen in Figure 1. Anticuncer
und untiviral drugs dre present (us in 1998-2002), us is un untibacterial
druy (us in 1999, 2000) becuuse of the ygreut inferest in the reluted dis-
euses. In uddition un auntiemetic, a hormone untagonist and an anti-
dote ure reported in FDA-upproved NME.

Fuzeon™ (Trimeris/Roche)

Enfuvirtide, 90 my, injection (4)

Indicution: fusion inhibitor for use in combination with other antiretrovi-
ral agents for the tfreutment of HIV-1 infection in freutment-experienced
putients with evidence of HIV-1 replicution despite ongoing untiretrovi-
ral therapy.
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Figure 1 - Therapeutic classes of NME approved by “priority review”
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Figure 2 - Antiviral drugs
Dute upproved: 13-03-2003 (uccelerated upproved) (avdiluble dlso in
[taly (5))

Reyutuz® (Bristol-Myers Syuibb)

Atazanavir sulfate, 100, 150 & 200 my, capsule (6)

Indication: once-ddily protease inhibitor (Pl) for use in combination with
other anfi-refroviral agents for the freatment of patients with HIV-1 infection.
Dute upproved: 20-06-2003

The humun imMmunodeficiency virus (HIV) types | und Il cause the
destruction of CD4 cells in their hosts, resulting in the development of
AIDS (7). At present, there is no effective freatment to cure this diseuse.
The best currently avdiluble regimen, highly active untiretrovirdl therapy
(HAART), which includes u cocktdil of two or more different unti-HIV
ugents (reverse trunscriptuse (RT) aund Pl), has led to dramaticully impro-
ved survivdl for muny HIV-infected individudls, but ultimately fails to
control the diseuse in half of treuted putients (8). HIV-1 enters info the
target cells by fusion of the viral envelope with the turget cell membra-
ne, leuding to the releuse of the viral genetic materidl into the cell. The
fusion events are mediated by HIV-1 envelope glycoprotein (Env) sur-
face subunit gp 120 und the fransmembrane subunit gp41 (9). In the st
yeurs six Pls have been approved but these druys reyuire multiple daily
doses, und ure commonly ussociuted with sighificant side effects that
contribute to reduce compliunce und the cohseqyuent increused risk of
druy resistunce emerging (10).

Enfuvirtide (1, Figure 2) is u 36-umino ucid peptide synthesized us
described in (11). 1 is the first of u hew cluss of antiretroviral agents
that block HIV-1 entry info the host cell by binding to the gp41 subunit
of the HIV Env glycoprotein (4c, 12). In vitro and in vivo studies with 1
have demonstruted potent untiviral activity, dlso in putients with
multi-drug resistant virus (44).

Afazanavir sulfate (2, Figure 2) is U hew uzdpeptide synthesized ds
described in (13). 2, differing from ofher peptidomimetic Pls by its C-2
symmetric chemical structure, wds designed bused on X-ray studies of
an enzyme-uzapeptide complex (6u, 14) und through u leud identifi-
cution study (15). 2 blocks the cleavage of virdl gag und gug-pol pre-
cursors polyproteins info virdl structurdl proteins, reverse transcriptuse,
infeyruse und proteuse, which results in the releuse of noninfectious
und immuture viral particles from cells infected by HIV-1 (6, 16).
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Iressd™ (AstruZenecu)

Gefinitib, 250 my, tublet (17)

Indicution: epidermal growth fuctor receptor (EGFR) blocker for use us
monotherapy in the treatment of patients with locally advanced or
metustatic hon-small cell lunyg cuncer (NSCLC) uffer failure of both plu-
finum-bused und docetuxel chemotherapies.

Date upproved: 05-05-2003 (uccelerated approved)

The growth of NSCLC, which accounts for over 80% of dll malignaunt
luny tumors, is reguluted by various yrowth fuctors, ucting through
their respective fransmembrune receptors, such us EGFR (18), which
represents un idedl target for development of hewly turgeted theru-
pies (19). EGFR is u member of ErbB fumily of cell surfuce receptors
which huve an infrucellular tyrosine kinuse domain (174). These
receptors exist us inuctive monomers: ligund binding determines u
conformational change of the exfracellular domain including recep-
for dimerization with consequent receptor uctivation, through d frans-
phosphorylation of infracellular domain tyrosines (194,b). These pho-
sphorylated tyrosines serve us the binding sites for severdl signal trans-
ducers und uduptor molecules, which initiute a cuscude of bioche-
mical events resulting in cell proliferation (190). The discovery of the
structure of the EGFR und its ligands, their sighal transduction path-
ways und their role in fumorigenesis hus led to u focus on develop-
ment of potentiul anticuncer therapies that turget these puthways
including unti-receptor monoclonal untibodies us well us small-mole-
cule tyrosine kinase inhibitors (17b, 20).

Gefinitib 3, Figure 3) is un unilinoyuinuzoline derivutive synthesized us
described in (21). 3 is u potent inhibitor of EGFR tyrosine phosphorylu-
fion by competing with adenosine triphosphute (22). 3 hus u defined
mode of binding, us sugygested by ifs structure-activity relationship
puttern where the yuinazoline ring binds in the adenine pocket und
the aniline ring binds in aun adjacent lipophilic pocket (21, 23). It wus
sugyested that 3 is effective only in lunyg cancer patients with tumors
that are driven by activated forms of EGFR (24). 3 is also being studied
in combination with trastuzumab in metustutic breust cuncer, due to
preclinical experiments showinyg a cooperutive inhibitory effect from
targeting both EGFR und HER2, unother
receptor included in ErbB family (25).

Plenuxis™ (Prauecis)

Abuairelix, 113 my, injection (26)

Indication: gonudotropin releasing-hor-
monhe (GhRH) untagonist for the pdlliative
freutment of men with advunced sympto-
matic prostate cuncer, in whom luteinizing
hormone-releusing hormone (LHRH) ugo-
nist therapy is hot dppropriute und who
refuse surgicul custration, and have risk of
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Figure 3 - Anticancer drugs

neuroloyicul compromise due to metustuses, ureterdl or bludder out-
let obstruction due to locul encrouchment or metustutic diseuse, or
severe bone puin from skeletdl metustuses persisting on nurcotic
unalgesia.

Dute upproved: 25-11-2003

Prostute cuncer is one of the most commonly diugnosed cuncers in
men, und is g Major cuuse of cuncer deuths (27). Andloys of LHRH
known us GhRH dre used in the treutment of condifions in which hor-
mone modulution is beneficiul o the resolution of the diseuse (26). The
administration of an LHRH agonist causes un initidl surge in testosterone
levels, followed 3-4 weeks thereufter by inhibition of the production of
LH and suppression of testosterone und dihydrotestosterone o turget
levels, so the use of uyonists (or so-culled superdagonists, such us leu-
prolide and ygoserelin) leuds to stimulation of LHRH receptors prior to
their desensitization (26). LHRH antagonists, in contrast, produce d rapid
und complete suppression of testosterone levels (26).

Abarelix (4, Figure 3) is u decupeptide synthesized us described in (28).
4, developed us u sustuined-releuse formulation for administration over
prolonged periods of fime, results in immediute inhibition of the hypo-
thalamic-pituitary-gonadal axis (29). 4 belonygs to third generdtfion of
GnhRH untagonists, whose structural features are presented in (30).

Velcade” (Millennium) (orphan drug)

Bortezomib, 3.5 my, injection (31)

Indicution: proteusome inhibitor for use in the treutment of multiple
myeloma (MM) putients who have received ut leust two prior therapies
und demonstrated diseuse proyression on the last therapy.

Dute upproved: 13-05-2003 (ucceleruted upproved)

The proteusome is un ubundunt multi-enzyme complex that provides the
muin puthway for degradation of intracellular proteins in eukaryotic cells
(32). The elimination of Many key proteins by the protedsome is reyuired
for essentiul cellulur processes, including cell-cycle progression, cell survi-
val and cellular homeostasis. On the contrary, inhibition of the profedso-
me results in cell-cycle arrest or programmed cell deuth (31). The obser-
vation that malighant cells were more susceptible to the effects of pro-
teusome inhibition than normul cells mukes this u hovel upprouch in cun-
cer therapy (31). MM, a mdlignunt B-cell tumour charucterized by
osteolytic bone lesions, is the second most
common haematological cuncer (affer non-
Hodgkin’s lymphoma) (33). Treutment hus
relied predominuntly on ylucocoticoids ds
well us dlkylating agents. Although these
freatments improve survival (five-yedrs survi-
vdl is ~29%), the diseuse remains incuruble
(33).

Bortezomib (5, Figure 3) is u dipeptidyl boro-
nic ucid derivutive synthesized us described
in (34). 5 binds the 26S proteusome, u lurge
protein complex that deyrades ubiyuitinu-
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Figure 4 - Antibacterial drugs

ted proteins (35), so blocking the uctivation of nuclear factor-kB (33). 5
inhibits proteolysis by ucting us reversible inhibitor, presumably forming
u complex with the N-terminal threonin hydroxyl group in the
chymotrypsin-like uctive site (34). 5 offers the udvuntuges of reduced
molecular weight und simplified synthesis, und exhibits extremely high
selectivity for the profeusome over common serine proteuses (34). In
addition fo 5, there are promising therapies emerging for the treatment
of MM, such us thulidomide, ursenic frioxide and oblimersen, un oligo-
nucleotide untisense (33).

Cubicin™ (formerly Cidecin) (Cubist)

Daptomycin, 4 my/ky/day, injection (36)

Indicution: cyclic lipopetide untibucterial ugent for the freatment of
complicuted skin and skin sfructure infections (cSSSlc) cuused by
susceptible  struins  of the Grum-positive  microorgunisms
Staphylococcus aureus (including  methicillin-resistant  strains),
Streptococcus pyoygehes, Streptfococcus ugdlactive, Streptfococcus
dysgdlactiae subsp. equisimilis and Enterococcus faecdlis (vancomy-
cin-susceptible strains only).

Dute upproved: 12-09-2003

An SSSI is defined us complicuted if it reyuires surgicdl intervention
und/or is knowh or suspected to involve deeper soft tissue layers of
muscle und fuscia (36). For empiric treutment of Staphylococcus
aureus or Streptococcus pyogehes infection, an anti-staphylococcdl
penicillin such us oxucillin or nufcillin or u first-generution cephalosporin
such us cefuzolin hus been u first choice (37). However, the increusing
prevalence of methicillin-resistant Staphylococcus aureus strains
(MRSA), which are dlso resistunt to antistaphylococcal penicilins and
cephdlosporins, has led to un increused use of vancomycin (37). Since
the uppeurance of vuncomycin-resistant struing, two hew untibiotics
have beeh introduced, i.e. the streptogramin combinution yuinupri-
stin/dulfopristin (1) und linezolid (1d), but despite this there is u growing
need to develop hew untibiotics fo combut the problem of resistance
(38).
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Duptomycin (6, Figure 4) is u cyclic lipopeptide untibiotic derived from
enhzymatic und chemicul modifications of lipopeptide produced by
Streptomyces roseosporus (39). Unlike many other untibiotics, 6 does
not directly inhibit the cellulur synthesis of proteins, the cell wall, DNA or
RNA (40) but the binding of 6 to bacterial cells results in disruption of the
membrune potentidl, so the synthesis of protein, DNA und RNA is inhibi-
fed by this phenomenon, leading to bacterial cell death (36, 41). As
reported in (42), however, the exact mechanism through which 6 acts
hus not been determined (43).

Emend® (Merck)

Aprepitant, 80 & 125 my, cupsule (44)

Indicution: ordl substaunce P/neurokinin-1 receptor untagonist for use in
combinution with other untiemetic ugents for the prevention of ucute
und deluyed nhauseu und vomiting ussociuted with initial and repeut
courses of highly emetoyenic cuncer chemotherupy, including high-
dose cisplatin,

Dute upproved: 26-03-2003

There are three types of chemotherapy-induced hauseu und vomiting
(CINV): unticiputory, which is usudlly seen in patients who have pre-
viously experienced with CINV; ucute und deluyed defined us occur-
ring within 24 hours or more than 16-24 hours ufter chemotherupy,
respectively (44d). Delauyed may persist for up to 7 duys und is more dif-
ficult to freat because it is hot us well understood us ucute (444). In che-
moreceptor trigger zones (CTZs) severul receptors have been identified,
umony which those of dopumine, serotonin und neurokinin (44q).
Recently it wus sugyested thut substunce P, u tuchykinin which ucts
through the heurokinin NK; receptor puthways, may diso be involved in
delayed CINV (44d). The godl in patients under chemotherapy regimen
is prevention, because once present, CINV is very difficult o treat (44a).
The current stundurd treutment of puatients receiving moderutely or
highly emetogenic chemotherapy regimens for acute CINV is u the-
rapy bused to u 5-HT; receptor untugonist und u corticosteroid, but this

combinution is sutisfuctory only in ucute CINV, not in delayed (44q).
Aprepitunt (7, Figure 5) is u morpholine derivutive synthesized us descri-
bed in (45). 7 untagonises the effects of substance P in the CNS binding
the NK; receptor in the bruin. 7 in combinution with ondunsetron und
dexumethusone is effective in the prevention of ucute und deluyed
= CINV ufter high-dose cisplatin, und produ-
ced higher response rute than the other
b8 pe, drugs ubove-mentioned dlone. This pre-
o ventive efficucy is muintuined ucross multi-
N ple cycles of chemotherupy (44d).
I) QF Because 7 has a poor solubility in agqueous
solutions, its N-phosphoryluted prodruy is

T under study (46).
Figure 5 - Antiemetic drugs
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Somaverf® (Pfizer) (orphun drug)

Pegvisomant, 10, 15 & 20 my, injection (47)

Indicution: human growth hormone (GH, somutotropin)
receptor untugonist for the freutment of ucromeyualy in
putients who have had un inudeyuute response to sur-
gery und/or other medical therapies, or for whom these
therapies ure not uppropriute.

Dute upproved: 25-03-2003

GH, u peptide hormone secreted from the unterior pitui-
tary, is puricularly importunt for hormul yrowth and
development. Secretion is stimuluted by the growth hor-
mone-releusing hormone (GHRH) und inhibited by somatostatin, so it is
reguluted by the interuction of these hormones (47). The presence of
GH into the bloodstreum produces in the liver, insuline-like growth fuc-
for-1 (IGF-1) u mediutor of muny effects of GH on promoting growth of
bohe and other tissues (47). Acromegdaly is a hormonal disorder caused
by prolonged overproduction of GH; in over 90% of putients this phe-
nomenon is ussociuted with a benign tumor of the pituitary (udenomu)
(47). Currently avdilable freattment, consisting of surgery, radiotherapy,
und medicution with dopumine agonists or somatostatin aunalogues is
not effective in dll cuses (48).

Pegvisomunt (8, Figure 6), u competitive GH receptor untagonist, is u
PEGyluted form of B2036, u recombinaunt human GH untagonist (47). 8
contuins hine mutated amino dcids: eight dt site 1, which increuses its
uffinity for GH-bindiny protein (49 u,b), und one ut site 2 (G120K), which
prevents receptor dimerization und provides the busis for the untugo-
nistic uctivity (47, 50). The peyylution of 8 offers u longer bioloygicul half-
life (from upproximutively 10 minutes to >70 hours) und reduces the
rendl clearance and immunogenicity (51, 52).

Radiogardase™ (Heyl Chemisch-Pharmazeutische Fabrik) (orphan druy)
Prussiun blue (insoluble), 500 my, cupsule

Indicution: ion exchunye ugent for tfreutment of putients with known
or suspected internul contfumination with radiouctive cesium (Cs)
und/or radioactive or hon-active thallium (Th) to increase their rates
of eliminution.

Dute upproved: 02-10-2003

Cs -137 is widely used by industry and in medicine in  variety of devices
dand to fredt certuin cuncers; hon-radiodactive Th in industry and s rat
poison. The radiouctive form of Th (Th-201) is used in small doses for medi-
cdl imaging procedures. Contamination with Cs-137 or Th can occur
through u variety of routes including ingestion, inhdlution, or wounds
und cun cuause serious illness or death when high radiation doses ure
ubsorbed und delivered to criticul orguns. At low doses such contumi-
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Figure 6 - Hormone antagonists

nution hus been ussociuted with the development of cuncer (63).
Insoluble prussiun blue (9, Figure 7) exists in u fuce-centered cubic
lattice structure with Fe(ll), Fe(lll) atoms occupying the corners of the
cube, und the CN groups positioned on the sides (54). In the crystal
luttice there ure “holes” distributed randomly fo more orderly,
depending on the conditions in which the crystals are prepared (54,
55). The mechunism of uptake of Cs and Th is not fully understood,
but these “holes” ure believed to pluy un importunt role: u combi-
nation of chemicul ion-exchunge and physicul adsorption is impli-
cuted (54, 56). Cs und Th thut have been dbsorbed into the body
ure removed by the liver und pussed into the intestine und are then
re-ubsorbed through entero-heputic circulution. 9 works by trapping
Cs und Th in the intestine, so thut they cun be pussed out of the
body in the stool rather thun be re-ubsorbed (57).

Alox™ (MGI| Pharmu/Helsinn)

Palonhosetron hydrochloride, 0.25 my, injection

Indication: selective 5-HT; receptor antagonist for prevention of che-
motherupy-induced hauseu und vomiting.

Dute Approved: 25-07-2003

Bonhivd™ (Roche/GlaxoSmithKline)

lbundronute sodium, 2.5 my, tublet

Indicution: ordl biphosphonate for the treutment und prevention of
osteojporosis in women.
Dute Approved: 16-05-2003
Cidlis® (Lilly ICOS)

Tadaldfil, 5, 10 & 20 my,
fablet

Indication:  phosphodieste-
rase-5 inhibitor for the treat-
ment of erectile dysfunc-
fion in men.

Figure 7 - Antidotes
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Dute Approved: 21-11-2003 (uvdiluble dlso in Italy (5))

88

Crestor® (AstruZenecu)

Rosuvastatin calcium, 5, 10, 20 & 40 my, tublet

Indication: statin for use as an adjunct to diet to reduce elevated total-
C, LDL-C, ApoB, non-HDL-C und TG levels und to increuse HDL-C in
putients with primary hypercholesterolemiu (heterozygous fumilial and
nonfumilial) und mixed dyslipidemia (Fredrickson Type llu and Iib); us un
adjunct to diet for the tfreatment of patients with elevated serum TG
levels (Fredrickson Type llu und lib); und fo reduce LDL-C, totul-C und
ApoB in putients with homozygous fumilial hypercholesterolemia us un
adjunct to other lipid-lowering treatments or if such treatments are una-
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vdiluble.
Dute Approved: 12-08-2003 (uvuiluble dlso in Ituly (5))

Elestaf™ (Allergun)

Epinustine hydrochloride, 0.05%, ophthalmic solution

Indicution: topicul untihistamine for the prevention of itching ussociu-
fed with dllergic conjunctivitis.

Dute Approved: 16-10-2003 (uvdiluble dlso in Italy (5))

Emtrive (formerly Coviracil, Gilead)

Emtricitubine, 200 my, capsule

Indicution: once-duily hucleoside reverse transcriptuse inhibitor for use
in combinution with other unti-retroviral agents for the freatment of HIV-
1 infection in adults.

Dute Approved: 02-07-2003

Ertazco™ (Mylan/Ortho Neutfrogenu)

Sertuconuzole nitrate 2%, creum

Indication: imidazole anfifungal for topicdl treatment of interdigital
fineu pedis in iIMMunocompetent putients 12 years of uge und older,
cuused by Trichophyton rubrum, Trichophyton mentagrophytes and
Epidermophyton floccosum.

Dute Approved: 12-10-2003

Factive® (LG Life Sciences/Oscient)

Gemifloxucin mesylute 320 my, tublet

Indicution: yuinolone untibiotic for the treutment of community-acyui-
red pheumoniu und ucute bucteriul exucerbution of chronic bronchitis.
Dute Approved: 04-04-2003

Levitra® (Buyer/GluxoSmithKline)

Vardendfil hydrochloride, 2.5, 5, 10 & 20 my, tublet

Indication: phosphodiesterase-5 inhibitor for the treatment of erectile
dysfunction in men.

Dute Approved: 19-08-2003 (avdiluble dlso in Italy (5))

Numehdd™ (Forest/Merz) (orphun druy)

Memuntine hydrochloride, 5 & 10 my, tublet

Indicution: oradlly uctive NMDA untugonist for the treutment of mode-
rute to severe dementiu of the Alzheimer’s type.

Dute Approved: 16-10-2003

UroxatralP (Sanofi-Syntheldbo)

Alfuzosin hydrochloride, 10 my, extended-releuse tublet

Indicution: a,-udrenergic receptor untugonist for the freatment of sighs
and symptoms of benign prostatic hyperplusia,

Dute Approved: 12-06-2003

Zavesc® (formerly Vevescu) (Actelion) (orphan drug)
Miglustut, 100 my, cupsule
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