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DB00625

e APRDO00059

Efavirenz

e Approved
e Investigational
e Small Molecule

Efavirenz (brand names SustivaA,A® and StocrinA A®) is a non-nucleoside reverse transcriptase inhibitor
(NNRTI) and is used as part of highly active antiretroviral therapy (HAART) for the treatment of a human
immunodeficiency virus (HIV) type 1. For HIV infection that has not previously been treated, efavirenz and
lamivudine in combination with zidovudine or tenofovir is the preferred NNRTI-based regimen. Efavirenz is
also used in combination with other antiretroviral agents as part of an expanded postexposure prophylaxis
regimen to prevent HIV transmission for those exposed to materials associated with a high risk for HIV
transmission.
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Indication For use in combination treatment of HIV infection (AIDS)

Efavirenz (dideoxyinosine, ddl) is an oral nucleoside reverse transcriptase inhibitor (NRTI). It is a synthetic
purine derivative and, similar to zidovudine, zalcitabine, and stavudine. Efavirenz was originally approved
specifically for the treatment of HIV infections in patients who failed therapy with zidovudine. Currently, the
CDC recommends that Efavirenz be given as part of a three-drug regimen that includes another nucleoside
reverse transcriptase inhibitor (e.g., lamivudine, stavudine, zidovudine) and a protease inhibitor or efavirenz
when treating HIV infection.

Pharmacology

Similar to zidovudine, efavirenz inhibits the activity of viral RNA-directed DNA polymerase (i.e., reverse
transcriptase). Antiviral activity of efavirenz is dependent on intracellular conversion to the active
triphosphorylated form. The rate of efavirenz phosphorylation varies, depending on cell type. It is believed
that inhibition of reverse transcriptase interferes with the generation of DNA copies of viral RNA, which, in

Mechanism of ) - L
turn, are necessary for synthesis of new virions. Intracellular enzymes subsequently eliminate the HIV

Action particle that previously had been uncoated, and left unprotected, during entry into the host cell. Thus, reverse
transcriptase inhibitors are virustatic and do not eliminate HIV from the body. Even though human DNA
polymerase is less susceptible to the pharmacologic effects of triphosphorylated efavirenz, this action may
nevertheless account for some of the drug's toxicity.

Absorption Not Available

Toxicity Not Available

Protein Binding

Biotransformation

99.5-99.75%

Efavirenz is principally metabolized by the cytochrome P450 system to hydroxylated metabolites with
subsequent glucuronidation of these hydroxylated metabolites. These metabolites are essentially inactive

against HIV-1.
Half Life 40-55 hours
Form Route
Dosage Forms Capsule Oral
Tablet Oral
Patient Information  Show &
Contraindications Show &
Interactions Show &
Drug Interaction
Alprazolam The antiviral agent increases the effect and toxicity of benzodiazepine
Astemizole Increased risk of cardiotoxicity and arrhythmias
Atazanavir Efavirenz decreases the levels/effects of atazanavir

Atorvastatin
Cisapride
Clarithromycin
Cyclosporine
Dihydroergotamine
Dihydroergotoxine

The NNRT inhibitor increases the effect and toxicity of the statin
Increased risk of cardiotoxicity and arrhythmias

Efavirenz decreases levels of clarithromycin

Efavirenz decreases the levels of cyclosporine

The antiretroviral agent may increase the ergot derivative toxicity
The antiretroviral agent may increase the ergot derivative toxicity

Ergotamine The antiretroviral agent may increase the ergot derivative toxicity
Drug Interactions Indinavir Efavirenz decreases the effect of indinavir

Lovastatin The NNRT inhibitor increases the effect and toxicity of the statin

Methadone The antiretroviral agent decreases the effect of mathadone

Methylergonovine The antiretroviral agent may increase the ergot derivative toxicity

Methysergide The antiretroviral agent may increase the ergot derivative toxicity

Midazolam The antiviral agent increases the effect and toxicity of benzodiazepine

Saquinavir Efavirenz decreases the effect of saquinavir

Simvastatin The NNRT inhibitor increases the effect and toxicity of the statin

St. John's Wort St. John's Wort decreases the antiretroviral effect

Terfenadine Increased risk of cardiotoxicity and arrhythmias

Triazolam The antiviral agent increases the effect and toxicity of benzodiazepine

Food Interactions

Pathways

Voriconazole

Efavirenz decreases the levels/effect of voriconazole

e Avoid excessive or chronic alcohol consumption.
e Take without regard to meals.
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Cytochrome P450 2C19 (CYP2C19)

CYP2C19

P33261 &

SNPJam Report &7

>sp|P33261|CP2CJ_HUMAN Cytochrome P450 2C19 (EC 1.14.13.80)
MDPFVVLVLCLSCLLLLSIWRQSSGRGKLPPGPTPLPVIGNILQIDIKDVSKSLTNLSKI
YGPVFTLYFGLERMVVLHGYEVVKEALIDLGEEFSGRGHFPLAERANRGFGIVFSNGKRW
KEIRRFSLMTLRNFGMGKRSIEDRVQEEARCLVEELRKTKASPCDPTFILGCAPCNVICS
ITIFQKRFDYKDQQFLNLMEKLNENIRIVSTPWIQICNNFPTIIDYFPGTHNKLLKNLAFM
ESDILEKVKEHQESMDINNPRDFIDCFLIKMEKEKQNQQSEFTIENLVITAADLLGAGTE
TTSTTLRYALLLLLKHPEVTAKVQEEIERVVGRNRSPCMQDRGHMPYTDAVVHEVQRYID
LIPTSLPHAVTCDVKFRNYLIPKGTTILTSLTSVLHDNKEFPNPEMFDPRHFLDEGGNFK
KSNYFMPFSAGKRICVGEGLARMELFLFLTFILONFNLKSLIDPKDLDTTPVVNGFASVP
PFYQLCFIPV

Cytochrome P450 3A4 (CYP3A4)

CYP3A4

P08684 &

SNPJam Report &

>sp|P08684|CP3A4_HUMAN Cytochrome P450 3A4 (EC 1.14.13.67)
ALIPDLAMETWLLLAVSLVLLYLYGTHSHGLFKKLGIPGPTPLPFLGNILSYHKGFCMFD
MECHKKYGKVWGFYDGQQPVLAITDPDMIKTVLVKECYSVFTNRRPFGPVGFMKSAISIA
EDEEWKRLRSLLSPTFTSGKLKEMVPIIAQYGDVLVRNLRREAETGKPVTLKDVFGAYSM
DVITSTSFGVNIDSLNNPQDPFVENTKKLLRFDFLDPFFLSITVFPFLIPILEVLNICVF
PREVTNFLRKSVKRMKESRLEDTQKHRVDFLQLMIDSQNSKETESHKALSDLELVAQSII
FIFAGYETTSSVLSFIMYELATHPDVQOKLQEEIDAVLPNKAPPTYDTVLQMEYLDMVVN
ETLRLFPIAMRLERVCKKDVEINGMFIPKGWVVMIPSYALHRDPKYWTEPEKFLPERFSK
KNKDNIDPYIYTPFGSGPRNCIGMRFALMNMKLALIRVLONFSFKPCKETQIPLKLSLGG
LLQPEKPVVLKVESRDGTVSGA

Cytochrome P450 2B6 (CYP2B6)

CYP2B6

P20813 &

SNPJam Report &

>sp|P20813|CP2B6_HUMAN Cytochrome P450 2B6 (EC 1.14.14.1)
MELSVLLFLALLTGLLLLLVQRHPNTHDRLPPGPRPLPLLGNLLQMDRRGLLKSFLRFRE
KYGDVFTVHLGPRPVVMLCGVEAIREALVDKAEAFSGRGKIAMVDPFFRGYGVIFANGNR
WKVLRRFSVTTMRDFGMGKRSVEERIQEEAQCLIEELRKSKGALMDPTFLFQSITANIIC
SIVFGKRFHYQDQEFLKMLNLFYQTFSLISSVFGQLFELFSGFLKYFPGAHRQVYKNLQE
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INAYIGHSVEKHRETLDPSAPKDLIDTYLLHMEKEKSNAHSEFSHONLNLNTLSLFFAGT
ETTSTTLRYGFLLMLKYPHVAERVYREIEQVIGPHRPPELHDRAKMPYTEAVIYEIQRFS
DLLPMGVPHIVTQHTSFRGYIIPKDTEVFLILSTALHDPHYFEKPDAFNPDHFLDANGAL
KKTEAFIPFSLGKRICLGEGIARAELFLFFTTILONFSMASPVAPEDIDLTPQECGVGKI
PPTYQIRFLPR
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864
Gag-Pol polyprotein

1. Pr160Gag-Pol

gag

>Gag-Pol polyprotein
GARASVLSGGELDKWEKIRLRPGGKKKYKLKHIVWASRELERFAVNPGLLETSEGCRQIL
GOLQOPSLQTGSEELRSLYNTVATLYCVHQRIDVKDTKEALEKIEEEQNKSKKKAQQAAAA
AGTGNSSQVSQONYPIVONLQGOMVHQAISPRTLNAWVKVVEEKAFSPEVIPMFSALSEGA
TPQDLNTMLNTVGGHQAAMOMLKETINEEAAEWDRVHPVHAGPIAPGOMREPRGSDIAGT
TSTLOEQIGWMTNNPPIPVGEIYKRWIILGLNKIVRMYSPTSILDIRQGPKEPFRDYVDR
FYKTLRAEQASQDVKNWMTETLLVQONANPDCKTILKALGPAATLEEMMTACQGVGGPGHK
ARVLAEAMSQVTNPANIMMQORGNFRNQRKTVKCFNCGKEGHIAKNCRAPRKKGCWRCGRE
GHQMKDCTERQANFLREDLAFLQGKAREFSSEQTRANSPTRRELQVWGGENNSLSEAGAD
RQGTVSFNFPQITLWQRPLVTIRIGGQLKEALLDTGADDTVLEEMNLPGKWKPKMIGGIG
GFIKVRQYDQIPVEICGHKAIGTVLVGPTPVNIIGRNLLTQIGCTLNFPISPIETVPVKL
KPGMDGPKVKQWPLTEEKIKALVEICTEMEKEGKISKIGPENPYNTPVFAIKKKDSTKWR
KLVDFRELNKRTQDFWEVQLGIPHPAGLKKKKSVTVLDVGDAYFSVPLDKDFRKYTAFTI
PSINNETPGIRYQYNVLPQGWKGSPAIFQSSMTKILEPFRKQNPDIVIYQYMDDLYVGSD
LEIGQHRTKIEELRQHLLRWGFTTPDKKHQKEPPFLWMGYELHPDKWTVQPIMLPEKDSW
TVNDIQKLVGKLNWASQIYAGIKVKQLCKLLRGTKALTEVIPLTEEAELELAENREILKE
PVHEVYYDPSKDLVAEIQKQGQGQWTYQIYQEPFKNLKTGKYARMRGAHTNDVKQLTEAV
QKVSTESIVIWGKIPKFKLPIQKETWEAWWMEYWQATWIPEWEFVNTPPLVKLWYQLEKE
PIVGAETFYVDGAANRETKLGKAGYVTDRGRQKVVSIADTTNQKTELQAIHLALQDSGLE
VNIVTDSQYALGIIQAQPDKSESELVSQIIEQLIKKEKVYLAWVPAHKGIGGNEQVDKLV
SAGIRKVLFLNGIDKAQEEHEKYHSNWRAMASDFNLPPVVAKEIVASCDKCQLKGEAMHG
QVDCSPGIWQLDCTHLEGKIILVAVHVASGYIEAEVIPAETGQETAYFLLKLAGRWPVKT
THTDNGSNFTSTTVKAACWWAGIKQEFGIPYNPQSQGVVESMNNELKKIIGQVRDQAEHL
KTAVOMAVFIHNFKRKGGIGGYSAGERIVDIIATDIQTKELQKQITKIQNFRVYYRDNKD
PLWKGPAKLLWKGEGAVVIQDNSDIKVVPRRKAKIIRDYGKQMAGDDCVASRQDED

1459

161886

9.02

Function

RNA binding

transferase activity

transferase activity, transferring phosphorus-containing groups
nucleotidyltransferase activity
RNA-directed DNA polymerase activity
DNA binding

hydrolase activity, acting on ester bonds
nuclease activity

endonuclease activity

endoribonuclease activity
endoribonuclease activity, producing 5'-phosphomonoesters
ribonuclease H activity

nucleic acid binding

hydrolase activity

peptidase activity

endopeptidase activity

aspartic-type endopeptidase activity
structural molecule activity

binding

ion binding

cation binding

transition metal ion binding
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zinc ion binding
catalytic activity
integrase activity

Process

DNA replication

RNA-dependent DNA replication
DNA recombination
macromolecule metabolism
protein metabolism

cellular protein metabolism
proteolysis

physiological process
metabolism

cellular metabolism

nucleobase, nucleoside, nucleotide and nucleic acid metabolism
DNA metabolism

DNA integration

viral life cycle

Component
Not Available

Target 1 General |\ 6ued in RNA binding

Function
Target 1 Specific Integrase performs the integration of the newly synthesized dsDNA copy of the viral genome into the host
Function chromosome. The integrated DNA is called provirus
Name SMPDB Link KEGG Link
DNA polymerase map03030 &
Target 1 Pathways - -
Purine metabolism SMP00050 & map00230 &
Pyrimidine metabolism SMP00046 & map00240 &

Target 1 Reactions deoxynucleoside triphosphate + DNAn = diphosphate + DNAn+1

e RnaseH (PF00075 &)
e RVP (PF00077 &)
e RVT_1 (PF00078 &)
e zf-CCHC (PF00098 &)
e Gag_p17 (PF00540 &)
Eirrg(:; sz: é?l on e Integrase (PF00552 )
e Gag_p24 (PF00607 &)
e rve (PF00665 &)
e Integrase_Zn (PF02022 &)
e RVT_connect (PF06815 &)
e RVT_thumb (PF06817 &)
Target 1 Signals e None
Target 1
Transmembrane e None
Regions
Target'1 . Non-Essential
Essentiality
Target 1 GenBank
ID Protein 328661 @
Target 1
UniProtKB/Swiss- P03369 &
Prot ID
Target 1

UniProtKB/Swiss- POL_HV1A2 &
Prot Entry Name

Target 1 PDB ID 1VRU &
Target 1 PDB File Show

Target 1 3D

(View 3D Structure )
Structure —_—

Target 1 Cellular

Location e Nucleus. Cytoplasm (By similarity). Following virus entry, the nuclear localization signal (NLS) of


http://www.genome.jp/kegg/pathway/map/map03030.html
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http://pfam.sanger.ac.uk/family?acc=PF00075
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Sequence
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Gene ID
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ID
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ID

Target 1 HGNC ID

Target 1
Chromosome
Location

Target 1 Locus

Target 1 SNPs

>3012 bp
TTTTTTAGGGAAGATCTGGCCTTCCTACAAGGGAAGGCCAGGGAATTTTCTTCAGAGCAG
ACCAGAGCCAACAGCCCCACCAGAAGAGAGCTTCAGGTTTGGGGAGGAGAAAACAACTCC
CTCTCAGAAGCAGGAGCCGATAGACAAGGAACTGTATCCTTTAACTTCCCTCAGATCACT
CTTTGGCAACGACCCCTCGTCACAATAAGGATAGGGGGGCAACTAAAGGAAGCTCTATTA
GATACAGGAGCAGATGATACAGTATTAGAAGAAATGAATTTGCCAGGAAAATGGAAACCA
AAAATGATAGGGGGAATTGGAGGTTTTATCAAAGTAAGACAGTACGATCAGATACCTGTA
GAAATCTGTGGACATAAAGCTATAGGTACAGTATTAGTAGGACCTACACCTGTCAACATA
ATTGGAAGAAATCTGTTGACTCAGATTGGTTGTACTTTAAATTTCCCCATTAGTCCTATT
GAAACTGTACCAGTAAAATTAAAGCCAGGAATGGATGGCCCAAAAGTTAAGCAATGGCCA
TTGACAGAAGAAAAAATAAAAGCATTAGTAGAGATATGTACAGAAATGGAAAAGGAAGGG
AAAATTTCAAAAATTGGGCCTGAAAATCCATACAATACTCCAGTATTTGCTATAAAGAAA
AAAGACAGTACTAAATGGAGAAAACTAGTAGATTTCAGAGAACTTAATAAAAGAACTCAA
GACTTCTGGGAAGTTCAGTTAGGAATACCACACCCCGCAGGGTTAAAAAAGAAAAAATCA
GTAACAGTATTGGATGTGGGTGATGCATACTTTTCAGTTCCCTTAGATAAAGACTTTAGA
AAGTATACTGCATTTACCATACCTAGTATAAACAATGAGACACCAGGGATTAGATATCAG
TACAATGTGCTGCCACAGGGATGGAAAGGATCACCAGCAATATTCCAAAGTAGCATGACA
AAAATCTTAGAGCCTTTTAGAAAACAGAATCCAGACATAGTTATCTATCAATACATGGAT
GATTTGTATGTAGGATCTGACTTAGAAATAGGGCAGCATAGAACAAAAATAGAGGAACTG
AGACAGCATCTGTTGAGGTGGGGATTTACCACACCAGACAAAAAACATCAGAAAGAACCT
CCATTCCTTTGGATGGGTTATGAACTCCATCCTGATAAATGGACAGTACAGCCTATAATG
CTGCCAGAAAAAGACAGCTGGACTGTCAATGACATACAGAAGTTAGTGGGAAAATTGAAT
TGGGCAAGTCAGATTTATGCAGGGATTAAAGTAAAGCAGTTATGTAAACTCCTTAGAGGA
ACCAAAGCACTAACAGAAGTAATACCACTAACAGAAGAAGCAGAGCTAGAACTGGCAGAA
AACAGGGAGATTCTAAAAGAACCAGTACATGAAGTATATTATGACCCATCAAAAGACTTA
GTAGCAGAAATACAGAAGCAGGGGCAAGGCCAATGGACATATCAAATTTATCAAGAGCCA
TTTAAAAATCTGAAAACAGGAAAGTATGCAAGGATGAGGGGTGCCCACACTAATGATGTA
AAACAGTTAACAGAGGCAGTGCAAAAAGTATCCACAGAAAGCATAGTAATATGGGGAAAG
ATTCCTAAATTTAAACTACCCATACAAAAGGAAACATGGGAAGCATGGTGGATGGAGTAT
TGGCAAGCTACCTGGATTCCTGAGTGGGAGTTTGTCAATACCCCTCCCTTAGTGAAATTA
TGGTACCAGTTAGAGAAAGAACCCATAGTAGGAGCAGAAACTTTCTATGTAGATGGGGCA
GCTAATAGGGAGACTAAATTAGGAAAAGCAGGATATGTTACTGACAGAGGAAGACAAAAA
GTTGTCTCCATAGCTGACACAACAAATCAGAAGACTGAATTACAAGCAATTCATCTAGCT
TTGCAGGATTCGGGATTAGAAGTAAACATAGTAACAGACTCACAATATGCATTAGGAATC
ATTCAAGCACAACCAGATAAGAGTGAATCAGAGTTAGTCAGTCAAATAATAGAGCAGTTA
ATAAAAAAGGAAAAGGTCTACCTGGCATGGGTACCAGCACACAAAGGAATTGGAGGAAAT
GAACAAGTAGATAAATTAGTCAGTGCTGGAATCAGGAAAGTACTATTTTTGAATGGAATA
GATAAGGCCCAAGAAGAACATGAGAAATATCACAGTAATTGGAGAGCAATGGCTAGTGAT
TTTAACCTGCCACCTGTAGTAGCAAAAGAAATAGTAGCCAGCTGTGATAAATGTCAGCTA
AAAGGAGAAGCCATGCATGGACAAGTAGACTGTAGTCCAGGAATATGGCAACTAGATTGT
ACACATCTAGAAGGAAAAATTATCCTGGTAGCAGTTCATGTAGCCAGTGGATATATAGAA
GCAGAAGTTATTCCAGCAGAGACAGGGCAGGAAACAGCATATTTTCTCTTAAAATTAGCA
GGAAGATGGCCAGTAAAAACAATACATACAGACAATGGCAGCAATTTCACCAGTACTACG
GTTAAGGCCGCCTGTTGGTGGGCAGGGATCAAGCAGGAATTTGGCATTCCCTACAATCCC
CAAAGTCAAGGAGTAGTAGAATCTATGAATAATGAATTAAAGAAAATTATAGGACAGGTA
AGAGATCAGGCTGAACACCTTAAGACAGCAGTACAAATGGCAGTATTCATCCACAATTTT
AAAAGAAAAGGGGGGATTGGGGGATACAGTGCAGGGGAAAGAATAGTAGACATAATAGCA
ACAGACATACAAACTAAAGAACTACAAAAGCAAATTACAAAAATTCAAAATTTTCGGGTT
TATTACAGGGACAACAAAGATCCCCTTTGGAAAGGACCAGCAAAGCTTCTCTGGAAAGGT
GAAGGGGCAGTAGTAATACAAGATAATAGTGACATAAAAGTAGTGCCAAGAAGAAAAGCA
AAAATCATTAGGGATTATGGAAAACAGATGGCAGGTGATGATTGTGTGGCAAGTAGACAG
GATGAGGATTAG

Not Available

Not Available
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