
New Drug Approvals

Vemurafenib (PLX4032): An Orally Available Inhibitor of Mutated

BRAF for the Treatment of Metastatic Melanoma
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STUDY SELECTION AND DATA EXTRACTION: All relevant published articles and
abstracts on vemurafenib were included. Clinical trial registries and meeting
abstracts were used to obtain information regarding ongoing trials. All peer-
reviewed articles containing information regarding the clinical safetyand efficacy
of vemurafenib were evaluated for inclusion.

OBJECTIVE: To summarize the preclinical and clinical data on vemurafenib,
approved by the Food and Drug Administration (FDA) on August 17, 2011 . and
discussthe drug's clinical advantages and limitations.

DATA SOURCES: An English·language merature search of MEDLINEIPubMed (1966-
August 2011), using the termsPLX4032, RG7204, R05185426,vemurafenib, and
metastatic melanoma, was conducted. In addition, information and data were
obtained frommeeting abstracts, clinical trial registries, and news releasesfromthe
FDA.

DATA SYNTHESIS: Before the recent approval (March 2011 ) of ipilimumab, there
was no first-linestardard-ol-care therapy, withproven overall survival benefit, for the
treatment of malignant metastatic melanoma. Unlike ipilimumab, which actsthrough
immune-modulation, vemurafenib is a novel, molecularly targeted therapeutic with
preferential efficaCY towarda specfc mutated oncogenic BRAF-signaling mediator.
In recently published results of a Phase3 clinical trialcomparing dacarbazine with
vemurafenib, vemurafenib prolonged progression-free and overall survival, with
confirmed objective response rateof 48% (95% CI 42 to 55) versus5% (95% CI 3
to 9) forpatients who received dacarbazine (p< 0.(01).

CONCLUS IONS: Vemurafenib offers a novel, first-line. personalized therapy for
patients who have mutated BRAF.Clinical trials of vemurafenib in combination
with ipilimumab or other targeted or cytotoxic chemotherapeutic agents may
provide more effective regimenswith long-term clinicalbenefit.
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Advanced metastatic melanoma is re-
sponsible for 80% of overall deaths

caused by skin cancers.':' In the US,
melanoma is the fifthmost common type
of new cancer diagnosis in men, and the
seventh in women.' Whites are 30 times
more likely todevelop melanoma thanare
African Americans. It is estimated that, in
2011,70,230 new melanomas will bedi-
agnosedandabout 8790peoplein the US
will die of melanoma. Unlikeother types
of cancer, melanoma affects younger as
well as older people, with a wide rangeof
age distribution.' The response rate for
therapies approved by theFoodand Drug
Administration (FDA), dacarbazine and
high-dose interleukin 2, ranges from 10%
to 20%, withno significant improvement
in overallor progression-free survival.' In
March 2011, the FDA approved ipili-
mumab, a human monoclonal antibody
that potentiates T-cell responseby block-
ing cytotoxic T-Iymphocyte-associated
antigen, to treat advanced metastatic
melanoma.4In clinical trials, the median
overall survival rate of patients treated
with ipilimumab, with or without glyco-
protein 100 (gp100), a peptide vaccine,
was approximately 10months, while pa-
tientstreated with gploo alonehad a 6.4-
month overallsurvivalrate (p < 0.003).4 Morerecently, ipili-
mumab in combination with dacarbazine resulted in im-
provementof overall survivalcompared with dacarbazine
alone (l 1.2monthsvs 9.1 months; p <0.001).5 Because of
the immune-based mechanism of action of ipilimumab,
38.1% of patients treated with ipilimumab plusdacarbazine

Author information providedat end of text.

had severe immune-related adverseevents,comparedwith
4.4% of patients treated with dacarbazine,'

Progress in understanding the genetic basis of cancer, fa-
cilitated by rapid advances in high-throughput genome-scale
technologies, has opened the door for the developmentof
molecularly targetedtherapeutics that preferentially affect
malignant cells," A well-established signaling pathwaythat
mediates the growth signals thatdrivecancerdevelopment
andprogression is the RAS-RAF-MEK-ERK mitogen-acti-
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PHASE 1 DOSE-ESCALATION TRIAL
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The primary goalof thisstudy was to identify the maxi-
mum tolerated dose to be usedfor a Phase2 trialand eval-
uate the safetyand pharmacokinetic parameters following
continuous vemurafenib twice-dailyadministration.r' The
recommended Phase 2 dose was deftned as the highest
dose at which no more than 1 of 6 patients presented with
dose-limiting adverse events.Becauseof the low bioavail-
abilityof the original crystalline formulation, the study was

pathways involvedin a wide variety of cellularfunctions,
such as proliferation and cell death," Vemurafenib is an
adenosine triphosphate (ATP)--competitive inhibitor, highly
selective for mutantBRAF V600E.t' In preclinical in vitro
and in vivomodels of melanoma, vemurafenib preferentially
inhibited mutated BRAF (50% inhibitory concentration
[IC50] 310M), relative to wild-type BRAF(IC50 100oM)
and CRAF(IC5048 oM), which led to cellcyclearrestand
induction of apoptosis exclusively in cell linesharboring ei-
ther homozygous or heterozygous BRAF V600EY The
functional selectivity towardmutated BRAFoverthe wild-
type formcouldbeattributed to theprotein structural confir-
mation, whichis lockedintoan activekinasestate,causing
the ATP binding site to bereadily accessible." Inhibition of
downstream ERK phosphorylation andcellular proliferation
wasdetectable following vemurafenib treatment.P

Data Sources

An English-languageliterature search of PubMed was
performedbetween April 15,2011, and August 23, 2011,
using the terms vemurafenib, PLX4032, RG7204,
R05185426, and metastaticmelanoma.Additional infor-
mation was obtained from clinical trial registries, FDA
newsreleases, and meeting abstracts of the American Soci-
ety of Clinical Oncology (www.asco.org!ascov2/meetings/
abstracts). All peer-reviewed articlescontaining clinically
relevant information were evaluated for inclusion. Infor-
mation regarding the costof vemurafenib and the compan-
ion genetic test was obtained from the medpageTODAY
Website (www.medpagetoday.com).

vated protein (MAP) kinase cascade (Figure I).' Attempts to
directly inhibit RAS,which is mutated to an oncogene in ap-
proximately 30% of humancancers,have largely beenun-
successful," Therefore, ongoing efforts arefocused on target-
ing the RAS downstream-effector pathways, such as the
MAPkinase signaling cascades," '

Three genesencodefor theRAF serine/threonine kinases
(BRAF, CRAF, and ARAF), which are regulated by interac-
tion with RAS.8,9 Activating somatic missense mutations in
BRAFarepresent in several types of human cancers, such as
melanoma, thyroid, colorectal, andovarian.IOJ I The most pre-
dominant mutation is I799T>A,whichcauses a singlesub-
stitution of valine600 to glutamicacid in the activating re-
gion of the kinase domain," The kinase activityof BRAF
V600E is elevated relative to BRAF wild type, leading to
constitutive phosphorylation of downstream ERK.12 In
melanoma, BRAF is mutated in approximately 30-70% of
patients.BRAF V600E represents 74-90% of these muta-
tions," It has been postulatedthat selectivetargeting of the
mutated BRAFmayofferan opportunity to develop a highly
selective therapeutic approach, with minimalundesired ef-
fects on nonmalignant cells.

Vemurafenib (Zelboraf), which was co-developed by
Plexxikon and Hoffmann-La Roche/Genentech," is an
orallyavailable BRAF inhibitor that selectively targets the
mutated BRAF V600E isoform." Vemurafenib was ap-
provedby the FDA on August 17,2011,as a first-line sin-
gle-agent therapy for the treatment of BRAF V600E-posi-
tive malignant melanoma as detected by an FDA-approved
test." A companion diagnostic test, the cobas 4800 BRAF
V600 Mutation Test, developed and manufactured by
Roche Molecular Systems (Roche Diagnostics, Pleasan-
ton, CA), was simultaneouslyapproved to test whether a
patient'smelanoma is BRAF V600E-positive.ls

Pharmacology

Protein kinasescatalyze the phosphorylation of serine,
threonine, or tyrosine residues to regulate signal transduction

Figure 1. The mitogen-activated protein (MAP) kinase pathway. Growth
factor stimulation signals through the oncogenic RAS, which activates
the MAP kinase pathway, leading to cellular proliferation and survival.
Vemurafenib (PLX4032) disrupts MAP kinase signaling through selec-
tive inhibition of mutated BRAF.7
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Vemurafenibfor Metas1lJJU: Melanoma

formof shrinkage was observed in 26 of 32 patients (81 %,
bestoverall response rate), with 2 complete and24partial re-
sponses. At thetime of publication of the results, 16of the32
patients were still in the study. The completeor partial re-
sponses lasted from2 to more than 18months, withmedian
progression-free survival of morethan 7 months,"

At the recommended Phase 2 dose, the levels of
biomarkers downstreamof BRAF,phosphorylated ERK,
cyelin DI, and the proliferation marker Ki-67,weresignif-
icantly reducedat day 15of the treatment, relative to pre-
treatment levels, suggesting that vemurafenibefficiently
inhibited the MAP kinase pathway. In addition, results
from positron-emission tomography, whichassesses 18F-
fluorodeoxyglucose (FOG)uptake,at baseline and day 15
of treatmentshowedsignificant reduction in FOG uptake
in all patients. Collectively, theresults indicated thatvemu-
rafenib achieved its predicted pharmacodynamic effects."

Pharmacokinetic assessment was performed duringthe
escalation trial. Plasma samples were collected at days 1
and 15duringthe first4 weeks of treatment and thenevery
4 weeks. At the recommended Phase 2 dose of 960 mg
twicedaily, the mean(SD)area under the plasmaconcen-
tration time curve (AVC) over a 24-hour period(AVCo.14)

was 1741 (639)JIM x hour.The mean maximum steady-
stateconcentration was86 (32) jiM and the meanhalf-life
was approximately 50 hours, suggesting that drug expo-
sure at steady-state was consistent." An ongoing clinical
trial (NCTOI264380) is evaluating theeffect of foodon the
pharmacokinetics of single-dosevemurafenib in patients
with BRAF V600Emutation-positive metastatic melano-
ma.10 Another ongoing, multicenter, open-label study
(NCTO I001299)is investigating the pharmacokinetic in-
teraction of vemurafenib with a cocktailof caffeine,war-
farin, vitaminK, omeprazole, dextromethorphan, and mi-
dazolam to probefor CYP450-dependent metabolism,"

Pharmacokinetics

Pharmacodynamics

PHASE 2 TRIAL

temporarily haltedso that the drug couldbe reformulated.
Severalgroups of 3-6 patients received escalating dosesof
vemurafenib in the formof capsules of highly bioavailable
micro-precipitated bulkpowder. The dosestarted at 160mg
twice daily and was escalatedto 240 mg, then 320 or 360
mg, 720mg,and finally 1120 mg twice daily. Patients were
monitored for at least4 weeks for anyadverse events before
theyreceived higherdoses. Therapy wasinterrupted only if
dose-limiting adverseeventswereobservedor the disease
progressed. The dose-escalation phasewasopen to patients
with anytype of tumor, regardless of theBRAFmutation sta-
tus,butthecohort wasenriched with patients whohadBRAF
V600Emelanomas. All patients had tumors thatdid not re-
spondto standard therapy, and their life expectancy was at
least3 months. Patients withactivecentral nervous system
metastasis wereexcluded. Because of thedevelopment of cu-
taneous squamous-cell carcinoma (CSCC) duringthe trial,
the protocol wasamended to include dermatologic evalua-
tionat baseline andevery2 months during the study. Toas-
sesstumor response, computed tomographic scans were per-
formedin all patients andpatient responses wereevaluated
based onResponse Evaluation Criteria in Solid Thmors (RE-
CIST), version 1.0.14•19 Disappearance of all targetlesions
was considered a complete response, while a decrease by at
least 30%in thesumof the largest diameter of eachtarget le-
sion,relative to the corresponding sumat baseline, wascon-
sidered a partial response,"

A totalof 55 patients, divided intogroups of 3-6 patients,
wereenrolled in the dose-escalation phase. An additional 32
patients withBRAFV600Emetastatic melanoma wereen-
rolledin the extension phase.Dose-limiting adverse events
wereinitially observed at720mg twice daily; 1of 7 patients
hadgrade 2 rash, nausea, andphotosensitivity. Thenexthigh-
est dose, 1120 mg twice daily, caused dose-limiting adverse
eventsin 4 of 6 patients; therefore, an intermediate doseof
960 mg twice dailywasevaluated andfound to be tolerated
by a groupof 6 patients. Basedon these results, the Phase2
recommended dose was 960 mg twice daily. Analysis of
complete and partial tumor response revealed a dose-re-
sponse relationship. Complete or partial tumorresponse was
observed in 1of the 16patients whoreceived 240 mgtwice
daily. 1\\'0 of the4 patients whoreceived 320mgtwice daily
hadcomplete or partial response. At720mgtwice daily, 4 of
6 patients had tumorresponse, as did4 of 5 patients at 1120 Vemurafenib wasevaluated in an open-label multicenter
mg twice daily. Tumor response was detectable at all study in previously treated patients with BRAF V600E
metastatic sites,including the bone,smallbowel,and liver. metastatic melanoma." The primary endpoint was best
Interestingly, 5 patients withnon-BRAF V600Emelanoma overall response rate, with a targetof 30%. A totalof 132
whoreceived dosesof 240mg or highertwicedailyhad no patients were enrolled in the study. Patients' best overall
tumorresponse, suggesting thatvemurafenib is selective for response rate was 52.3% (95% CI 43 to 61). The median
BRAFV600E-positive melanomas.t' progression-free survivalwas 6.2 months (95% CI 5.6 to

Following the dose-escalation study,32 additional pa- 6.8). The mostcommonadverseevents,detected in more
tientswithBRAFV600E-positive melanoma wereenrolled than 25% of the patients,were grade 1-2arthralgia, rash,
in the extensioncohort study. All patients receivedvemu- photosensitivity, fatigue, alopecia, pruritus, and skin papil-
rafenib 960 mg twicedaily. Positivetumorresponse in the lorna. About24%of thepatients developed CSCC.
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PHASE 3 TRIAL

Most recently, the results of a Phase3 trial providing the
first survival datafor vemurafenib werepublished." A large
multicenter Phase 3 clinical study (675 patients enrolled
through 100sites worldwide) wasconducted to assess theef-
fect of vemurafenib compared withdacarbazine on overall
andprogression-free survival. Allpatients had unresectable,
previously untreated, advanced BRAF V600E-positive
melanoma (stage mc or IV). Retrospective analysis by
Sanger sequencing identified 20 patients with no BRAF
V600Emutation. Tumorresponses wereevaluated at base-
line,weeks2 and 12,and thenevery9 weeks,according to
RECIST version 1.1.24 Thisupdated version of RECIST1.0
is moresuitable for assessment of randomized Phase3 trials,
in whichprogression-free survival is the primary endpoint.
Basedon the results of Phase 1and Phase2 trials, thecopri-
mary endpoints for the vemurafenib Phase 3 study were
overall andprogression-free survival,"

Secondary endpoints included response rate, response
duration, and safety. Survivalcriteria were defined as the
timefrom randomization to deathfrom any cause.Progres-
sion-free survival was defined as the time from randomiza-
tionto documented disease progression or death.The study
participants were randomized to receive either vemu-
rafenib 960 mg orally twice daily or dacarbazine 1000
mg/m' intravenously every 3 weeks.Treatment doseswere
reduced for both vemurafenib and dacarbazine whengrade
2 adverse eventsor worsewere reported,"

Vemurafenib treatmentwas discontinued until the toxic
effects were resolved to grade 1 and then resumed at 720
mg twice daily. In case of recurrence of grade 2 toxicity,
the dose was reduced to 480 mg twice daily, and if there
was no improvement, treatmentwas discontinued. Dacar-
bazinetreatment was interrupted when grade 3 or 4 toxici-
ty occurred and resumed within a week at full dose after
resolution to grade 1 or reduced to 75% of the dose in case
of grade 2 toxicity. Treatmentwith vemurafenib or dacar-
bazinewasdiscontinued upondisease progression."

The resultsof the Phase3 trialcorroborated the prelimi-
naryefficacy datareported in Phase 1and Phase2 trials. Ve-
murafenib treatment reduced theriskof deathby 63%.23 The
hazard ratio for death in the vemurafenib group was 0,37
(95%CI 0.26 to 0.55; P < 0.(01). The 6-monthoverall sur-
vival ratefor the vemurafenib group was84%(95% CI 78 to
89) and 64% for the dacarbazine group(95%CI 56 to 73).
Vemurafenib reduced the risk of tumor progression by
74%.Thehazardratio for tumorprogression for the vemu-
rafenib arm was0.26 (95%CI 0.20 to0,33;p <0.(01). The
median progression-free survival was5,3 months for theve-
murafenib groupand 1.6months for the dacarbazine group
(p <0.001).In the vemurafenib group,48% of the patients
(106/219; 95% CI 42 to 55) had a confirmedobjectivere-
sponse, with 104patients having a partial response and2 pa-

tientshavinga completeresponse. The mediantime to re-
sponse was 1.45 months. Very few patients in the dacar-
bazine group haddetectable decrease in tumorsize,withonly
12of 220 patients(5%;95% CI 3 to 9) havinga partialre-
sponse; the mediantime to responsewas 2.7 months.The
difference in tumorresponse between the2 groups washigh-
ly significant (p <0.(01).23

Resistance to Vemurafenib

Despitethe initial response to vemurafenib treatment, ac-
quired resistance eventually developed, and patients
relapsed.14,2Z,23The reported duration of median progression-
freesurvival from thePhase3 clinical trial was5,3months,"
Resistance to kinaseinhibitors is welldocumented in other
malignancies, such as chronic myelogenous leukemia
(CML).25 In mostresistance events,a secondary mutation in
the targetkinasedomaindevelops and prevents the binding
of the kinaseinhibitor. The discovery of this mechanism in
CMLled to thedevelopment of second-generation inhibitors
suchas dasatinib and nilotinib. Early preclinical studies on
vemurafenib resistance unexpectedly revealed possible dis-
tinct resistance mechanisms that did not involve secondary
mutations in thekinase catalytic domains.26-ZS A clinical case
study basedon analysis of 138 cancergenes in a tumorsam-
ple obtained from a patient withmelanoma relapse revealed
an activating mutationat codon 121 in MEK1, whichwas
absent in thepretreatment tumortissue,"An ongoing clinical
trial isevaluating theuseofa combination of a similar mutant
BRAF oral inhibitor, GSK2118436, and an oral MEK 1/2
GSK1120212 as a possible clinical strategy to overcome ac-
quired resistance following mutant BRAFinhibition."

All of the reported preclinical studies suggested thatma-
lignantcells reactivate alternative oncogenic pathways fol-
lowingmutantBRAF inhibition.26-28 Therefore,alternative
therapeutic combination regimens couldbedevised basedon
understanding these molecularmechanisms." Besidesthe
observed acquired resistance, about 20% of patients with
BRAFV&JOE mutation in Phase 1trials were intrinsically re-
sistant to vemurafenib," A recent preclinical study suggested
the involvement of an alternative oncogenic PI3/AKT path-
way in intrinsic vemurafenib resistance," If thesepreclinical
findings areproven tobeclinically relevant, combined inhibi-
tionof boththeBRAF-mutated MAPkinase andAKT path-
ways mayofferan alternative therapeutic approach for this
subset of intrinsically resistant patients.

Adverse Effects

Malignant-cell survival is highlydependenton specific,
constitutively activekinase-mediated signaling pathways,"
Targeting altered promitogenicor prosurvival kinasesfor
cancertherapy might be associated withlessincidence of ad-
verse effects known to be associated withconventional glob-
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al cytotoxic agents, which affect rapidly dividing cells indis-
crirninately." However, because of long-term disruption of
key signaling pathways, molecularly targeted therapies may
cause distinct toxicities." Table 1 summarizes grade 2 or
higheradverse effects associated withvemurafenib 960 mg
twicedaily.14,23 In the Phase 1extension study, 13of 32 pa-
tients (41%) needed dosereduction to 720mg twice daily in
10 patients,600 mg twice daily in 1 patient,and 480 mg
twice daily in 2 patients." In the Phase 3 study, adverse
events caused a dosemodification or treatment interruption in
129of 336patients (38%).23 Interestingly, 31%of patients in
theextension cohortand 15%in the dose-escalation cohort
developed CSCC within8 weeksof treatment initiation."
Theselesions werealso seenin Phase 2 and3 trials (approxi-
mately 20%of patients), and theywerecompletely resected
with no furthercomplications.P'" PotentBRAPinhibition
couldbe a predisposing factor forCSCC development. Sev-
eral cases of CSCC were associated with the multikinase
pan-RAP inhibitor sorafenib, but to a lesser extent.'<" Simi-
larobservations werereported during theearlyclinical stud-
iesof GSK2118436, another selective potent inhibitor of mu-
tated BRAF.36 Thedetailed invivomechanism(s) involved in
thedevelopment of these lesions remains unknown.

Discussion

The relative successof vemurafenib in the treatment of
BRAF V600E-positive metastaticmelanomawas damp-
ened by acquired resistancecaused by diverse molecular
mechanisms. Chronicadministration of vemurafenib may
causeadditional toxicities thatremain to be evaluated," It is
anticipated thatvemurafenib willbe studied in combination
withothertherapies, suchasdacarbazine or the recently ap-
provedlpilimumab." The results of thesestudies maypro-
vide alternative therapeutic regimens for patients with
melanoma. In addition, an ongoing, open-label, single-arm,
Phase2, multicenter study isevaluating vemurafenib for the
treatment of metastatic melanoma in patients with brain
metastasis (NCI'OI378975).38 Earlyresults suggest possible
efficacy in reducing theburden of brain metastatic lesions."

The cost of cancercare in the US continues to escalate,
possibly because of the growing, chronic use of expensive,
molecularly targeted therapies." The predicted cost of ve-
murafenib is $9400per month,and the companion genetic
mutation test will cost $120-$150.41Pharmacoeconomic
studies will be needed to assess the cost-effectiveness of
vemurafenib treatment.

Overallcostsassociated withthe useof molecularly tar-
geted therapies couldbe reducedthroughidentification of
biomarkers for prospective patient selection," Forexample,
patients withcolorectal cancerwithKRAS mutation do not
respond to theepidermal growth factor receptor inhibitor ce-
nixlmab," The incremental cost-effectiveness ratios arelower
for patients with wild-type KRAS tumors." In addition to

Vemurofenib for MetastaJic Melanomo

drugdirect-related costs,patient monitoring costs should be
taken into consideration," Since vemurafenib resistance
mechanisms could be patient-specific, genomic analysis
might be needed to identify themostsuitable salvage combi-

Tabla 1. Adverse Effectsin MoreThan 5% of Patients
Receiving VemurafeniO'

Extension Phase 3
Adverse Phase' · StUdy»

Event, n (%) (n =32) (n = 336)

Arthralgia

grade 2 10 (31) 60 (18)

grade 3 1 (3) 11 (3)

Rash

grade 2 7 (22) 33 (10)

grnde3 1 (3) 26 (8)

Squamous-cell carc inoma

grade 3 NA 40 (12)

Keratoacanthoma

grade 2 0 7 (2)

grade 3 10 (31) 20 (6)

Nausea

grade 2 4 (12) 25 (7)

grade 3 1(3) 4 (1)

Fatigue

grade 2 2 (6) 38 (11)

grade 3 2 (6) 6 (2)

Alopecia

grade 2 NA 26 (8)

Pruritus

grade 2 4 (12) 19 (6)

grade 3 0 5 (1)

Hyperkeratosis

grade 2 NA 17 (5)

grade 3 NA 4 (1)

Diarrhea

grade 2 NA 16 (5)

grade 3 NA 2 «1)

Headache

grade 2 NA 15 (4)

grade 3 NA 2 « 1)

Vomiting

grade 2 NA 9 (3)

grade 3 NA 4 (1)

l ymphopenia

grade 2 2(6) NA

grade 3 0 NA

Neutropenia

grado 2 NA 1 «1 )

grade 3 NA 0

grade 4 NA 1 « 1)

grade 5 NA 0

NA =not available.
'OOSO used was 960 mg twice dai ly.
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nation regimen."Unfortunately, several hurdles are still fac-
ing the fieldof biomarkerdevelopment; mainly, inadequate
reimbursement of biomarkertests by Medicareand private
insurance companies," Additional pharmacoeconomic stud-
iesareneeded toestablish thevalidity of theoverall costben-
efitof integrating biomarker tests with theuseof molecularly
targeted therapeutics.

Summary

The field of personalized cancertherapeutics will continue
to make strides toward improved patient care;however, more
challenges are expected. Phase3 trial results corroborate the
clinical efficacy of vemurafenibas a first-line therapeutic
agentfor the treatment of advanced BRAFV600E- positive
metastatic melanoma," Furtherresearch efforts to betterun-
derstand the molecular mechanism(s) responsible for ac-
quired drugresistance mayidentify next-generation therapies
thattarget mutated promitogenic andprosurvival kinases.
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Vemurafenib(PLX4032): Un Inhibidorde BRAF Mutado Disponible
por via Oral Para el Tratamiento del Melanoma Metastatico

Y Heakal, M Kester, y S Savage

AnnPharmacother 20II ;45: 1399-405.

EXTRAcro

oJI,JETIVO: Resumirlosdatospreclfnicos y clfnicos del farmaco
vemurafenib y discutirsus ventajasy limitaciones clinicas.

FlJEN'fF$ DE INFORMACION: Se realiz6una biisqueda bibliografica de la
literatura en lenguainglesamediante la base de datosMEDUNFJ
POOMED(l966-agosto 2011)con los terrninosde biisquedaPLX4032,
RG7204,R05185426, vemurafenib, y metastatic melanoma(melanoma
metastatico). Ademas, se obtuvoinformaci6n y datosde los extractosde
congresos,registrosde ensayosclfnicosy comunicadosde la FDA.

SELECCION DEFUENTES DEINFORMACION Y METOOODEEXTRACCION DE

INFORMACI6N:Se incluyerontodos los artfculos y extractospublicados
relevantessobrevemurafenib.Los registrosde ensayosclfnicosy los
eXlractos de congresosse emplearonpara obtener informaci6nsobre los
ensayosclinicosen curso.Se evaluaronpara su inclusi6ntodos los
artfculos de revisi6npor paresque contenfan informaci6nsobre la
seguridady eficaciaclfnicade vemurafenib.

Vemurafenibfor MetastDtic Melanoma

SfNTESIS: Antesde la aprobaci6n recientede ipilimumab en marzode
20II, no habfaun regimenestandar de primeralinea,con beneficios
probados sobrela supervivencia general, parael tratamiento del melanoma
rnetastatico maligno.A diferenciade ipilimumab,que acnia mediantela
modulaci6n inmune,vemurafenib es un agente terapeutico novedoso
dirigido a la molecula coneficacia preferente haciaun mediador especffico
de sefializaci6n de la mutaei6n oncogenica en el genBRAE Enel ensayo
clfnicode fase 3 publicadorecientemente, vemurafenib prolong6la
supervivencia librede progresi6n y general en cornparacion con dacarba-
zina, con una tasa de respuestaobjetivaconfirmada del 48% (IC 95%42
a 55) frente al 5% (lC 95%3 a 9) parapacientes tratados condacarbazina
(p<O.OOI).

CONCLUSIONES: Debidoa la faltade modalidades de tratamiento efectivo
parael melanoma rnetastatico avanzado,laaprobaci6n reciente de vemura-
fenibpor parte de 1a FDA ofreceuna terapianovedosay personalizada
de primerallnea para pacientescon BRAF mutado.Ademas,ensayos
clfnicosfuturosde vemurafenib en combinaci6n con ipilimumabu otros
agentesquirnioterapeuticos dirigidos0 citot6xicos, pueden proporcionar
mas regfmenes efectivoscon beneficioclfnicoa largoplazo.

Traducido porEnrique Munoz Soler

Vemurafenib (PLX4032): Un Inhibiteur par VoieOrale du BRAF
Mute Dans le Traitement du Melanome Metastatique

YHeakal, M Kester, et S Savage

Ann Pharmacother 20II ;45:1399-405.

REsUME
OBJECTIFS: Resumer les donneescliniqueset precliniques sur Ie vemura-
fenibet discuterde ses avantagesc1iniques et de ses Iimites.

SOURCF.s DE L'INFORMATION: La litterature de langueanglaisea ete
fouillee11 l'aide de MEDLINElPubMed (1966-aoOt 2011)en utilisantles
motscles:PLX4032,RG7204,R05 I85426,vemurafenib et metastatic
melanoma. De plus, des donneeset des informations ont ete obtenues 11
partird'abreges de congres,de registresd'etudes cliniques,et des
nouvelles emises par la FDA. -

SELECTION DESETUDES ETEXTRAcnON DEL'INFORMATlON: Tous les articles
et les abregespertinentset publiessur Ie vemurafenib ont ete inclus.Les
registres desetudescliniques et lesabreges de congres ontete utilises pour
obtenirdes informationsconcernantles etudesen cours.Tous les articles
comportant unerevision par lespairs,et contenant des informations sur
l'efficaciteet la securitecliniquedu vemurafenib ont ete evaluespour
inclusion.

SYNJ'HF.<;EDEVINFORMATION: Avant la recente approbation de I'ipilimumab
en mars 20B, iI n'y avait pas de traitementde premiereIigneconsidere
commeun standardde soinsdemontrantun beneficeglobalde survie
pour Ie traitementdu melanomemetastatique malin. A la differencede
l'ipilimumab qui agiten modulant le systerne immunitaire,le vemurafenib
est une nouvelletherapiernoleculaire avec une efficacitepreferentielle
sur un mediateurBRAF oncogeniquemute. Dans les etudesrecentesde
phase3.le vemurafeniba prolongela periode de surviesans progression
et la survieglobaleen comparaisonavec la dacarbazine,avec un taux de
reponseconfirme de 48% (lC 95% 42 a55) par rapporta5% (IC 95% 3
a9) pour les patientsrecevantla dacarbazine(p <0.001).

CONCLUSIONS: Enraisonde l'absencede modalites therapeutiques efficaces
dansIetraitement du melanome metastatique avanee.I'approbation recente
parla FDAdu vemurafenib offreune nouvelle therapie de premiere Iigne
personnalisee pour les patientsqui portentle BRAF mute.De plus.Ies
etudescliniquesaveniravec le vemurafenib en combinaisonavec
l'ipilimumab,ou d'autres chimiotherapies cibleesou cytotoxiques,
pourrontsupporterdes regimestherapeutiques plus efficacesavec des
beneficescliniquesalong terme.
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