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Pharmacogenetics plays a crucial role in personalized treatment. This field investigates
how genetic variations influence drug responses, focusing on how genes affect the body's
reaction to medications. This study explores the impact of genetic polymorphisms on the
metabolism of efavirenz, a drug used in the treatment of HIV. The objective is to compare
the effects of CYP450 polymorphisms on the metabolism of efavirenz using a network
meta-analysis approach. This research, conducted following PRISMA guidelines,
examines the pharmacogenetic effects on the efficacy and prevention of adverse drug
reactions (ADRs) of efavirenz. The search strategy included a review of observational
and interventional studies without language or publication date restrictions. Inclusion
criteria involved studies assessing drug concentration, AUC, ADRs, and genotype
comparisons. Two independent researchers selected studies and managed data. Data
analysis was performed using STATA software, employing a combination of methods to
assess heterogeneity and the overall impact of genetic polymorphisms. For continuous
and binary outcomes, SMDs and ORs or HRs were used, respectively. Egger’s test was
conducted to identify publication bias. In this systematic review and meta-analysis, a
comprehensive assessment of the relationship between genetic variants and efavirenz
metabolism was conducted. Out of 19,861 records, 96 studies were reviewed. These
studies, from various countries, had sample sizes ranging from 20 to 6,045 participants.
The results indicated that specific variants in genes such as CYP2B6 were significantly
associated with changes in plasma efavirenz concentrations. These findings underscore
the importance of genetic influences on drug metabolism in the treatment of HIV and the
management of its side effects. This extensive systematic review and network meta-
analysis evaluated the role of various genes in the metabolism of efavirenz and
rivaroxaban. The analyses revealed that specific polymorphisms in the CYP2B6 gene
significantly affect the plasma concentration of efavirenz, which is crucial for improving
HIV treatment and reducing drug-related side effects. These findings highlight the
significance of pharmacogenomic research and the consideration of genetic diversity in
therapeutic management.

Keywords: Efavirenz, pharmacogenomics, pharmacogenetics, HIV.

Copyright© 2021, ASP Ins. This open-access article is published under the terms of the Creative Commons Attribution-Noncommercial 4.0

International License which permits Share (copy and distribute the material in any medium or format) and Adapt (remix, transform, and build

upon the material) under the Attribution-Noncommercial terms.


http://saremjrm.com/article-1-314-fa.html

[ Downloaded from saremjrm.com on 2025-05-14 ]

sl S,

YYA

P B9 4 4z g SeagisSle)lh Dlidod ueal  laazdly
A o 05T Sleye o pie
HIV ¢ 5555016 o SagiiSTlo, b « 55,98l slaosly oS

VECY/N e feY iedl o fu b
VESYNN Y iy

Syl slacs lowy Sliios 3 po ¢ (6l Sidy 1 iane oy 93
Olrl @S Gl (Sagy pole olsils

el eIl i@ sS Gl (S pole oliily o SA5y oaSasls (S5 098
roshanakjazayeri@gmail.com

doddlo

50 oolil 0590 (sl Kiw wg 99,5, w59, K Efavirenz
PAB0 p5 5 s cos 3 i brosss Bt HIV-L Cigie oy
Sl 3 (S5 Slopandygaih 0550 o5lstie (CYPAS0)
SnSsSl b sz ebas CYP2B6 o350 CYPA50
@9l Bl sty jep s glo iyl » 5 efavirenz
Gl S5 hew ol Sy MG . 56 (ADRS)
Blos a4 g ploye mbs il efavirenz L ol g5lwasg
Sl (65978 (gl (Shj lao o) Bosb jl (il )lse (il
[7-¥1

&gyl @ by g2 (S Dl 5l (Sgy aalllan (StssoSle 6
@lolid bl oads jalb 585 (S5 )0 5 9mme abme; Sy lgis
bagleys wiilgi oo (D3 09yl pradplio b Lo o (S (sl S0L2S
ogill b 4 g WS pelati (638 (S syl » )
aies 2als | ADR @Sl s 5 ansse sgue |y Glojs (a3l
0 axg BB gs 5 oL Sbeys asls s 4 Efavirenz [+

ARSI WS e Joe

S ol lp melr ass 5dbTe o plnl asdlae ol Gon
L Bas .og Efavirenz .. Jgbe » CYPA50 lopasd oo b
it Sgnte ) @IS Wy S5l 6 3,509, o LT Sl e
4525 5 o)z b 05 55 sl EfVIrENZ | a0 GLADR ji
9y JWs 4 ecilizie Slalllae 5l Jol (slaosls Siilatunn ol
efavirenz SaossSle,ls g ol Suiss sloaisS o abail, 0,5
sl s b S peal Wlgoe &5 1) plaiin 5 o
ol plas s wll 1 eads (gile pazed Slojyo

XT3

SRrwdygo ly  OlFl dwslio
Q3598 pudgilio »» CYPAS0

aSol 3db Il axdliae
D G ply Sy,
@S ol Sy pole olSasls (s 8 (glacs Loy Dlagi S 50

.Qlﬁl
Ol S Gl (Ko pole olRails o Sivgy oaSlasls « S35 osjfv

onS
ple 5l asls cplo)ls oloyd (gilupaed )5 Sl b Se5595 L 18
o)y 35 4 29l Slagaly 2 (Ko slogsS b cwyn b
ol Sl g ls 4 o slasTy » baps )38 b (SigSr
S5l prerlplie (S lapmdygady b (pp 4 aslllas
yol> addlhas Baa ojlo o HIV Obeys 5o eolawl 5,50 ¢35 gl3l
25 3258l 55,10 padgilio  CYPASD (glo s jso Ly 51 dulitc
L a5 (uizs ol il o NEtwork meta-analysis adiae o
S3555 a8 Sl syt s e ool PRISMA s bl (sl s,
5lil 3l 00 555Ul GLADR 5l 658t 5 2L S50 5
Casgazme g slalBlae g slosalive Slalllas (o) Jold gt
AUC G )ls clale o) p Jols 09,9 sl jlne .09 jLasl 50,6 L b5
Jos ©)50 @ Bime 53 291 iz slaciss amlie 5 LADR
S58le 5 b besls Judos .ais S Cy e |y Sledlbl g Gl |y Glalllas
b 5 Saal b)) slp lags, 5l (oS5 b ol STATA
(SRl g yete @S (sl b esliiul (S5 Slapandygeh IS
' Egger cus as eslizul kHR L OR § bSMD 5l s 5 o,
GlbTle 5 Silotns j550 0oal 55 i plomil Ll (6 S g llis
peadglie b (Sey slacibyly LLS)I o)9e )3 (slod S (o) p
aalllas 48 (3,55, VAR ggome 3l el ooy bl 55,58l (glaglo
p b Gl layeis I Sldllae (pl 285 18 (myn 9550
ol o5 ols i mls wisgy 0SS 15 £ OB Yo sladigas
cbile 0 arg BB oless L CYP2B6 sile oy o o
2 Sy b omal loaidl ol it Laie Lewdly 5 555l
ol ol ilr (2)lse cupae s HIV (lojo jo 1y 0915 pasilin
@lagy G 038 ad bIke 5 Sletnns j950 ol 0300
25 eoon 1 ObleSle; 5 Frsll ol peddplie o alike
CYP2B6 . ;o cols clopmndypo s 45 wiols olis b Ll
Sonter Sl a5 wiyls gl ol plewd cale (gl ciee Ol SU
Ol 2l Canoal Fngll gl oilz 2 se palS 5 HIV e

VEY his oF ol A 090

pio (S Sl abno


http://saremjrm.com/article-1-314-fa.html

[ Downloaded from saremjrm.com on 2025-05-14 ]

YYa oSty 5T addllae Sy sl pdilio s CYPA50 (olagand o by ol aylie

liabol alols L SMDS) sus s il (ysSils gl dladly clile
Card BADR 485 aiile «(5,0b gl s b amlxe (CIS) 407
2 osliwl (HRS) jhas cos 3 (ORS) uilis

colin Cond (sl abgrre P plie 5 12 0,LeT 5 oliziul b SeKanls
09 b Kool a5 gloj o oLl Sldlas jo baosls pléesl fyog
o eslitul cul ol Jao 5 5l p-value> 0.10) 4 12 <50%)
e ol oS 5 Ay (sl Slalllan o SIS Calod samopLis oS
P- L Z12>50) as glulis g b6 SeKenl a5 Slej o oSe
il gledl g i solitul Solws ol il Joaw K (value < 0.10
s slacosez )0 go 3l LO6 Wl oo Ladl ;o lbogles aS
bl % Jalge b gl oy,

kel xS s 092y byl sl EQORT (sail (ol 2 opdle
W0 Slulid 4 Oesl ol b plol 5IUTLG S5 ssrge Slallla
5 el el laal 4 hles 1wl (Ses a5 osls jo (g
Aol (5 S g 3yl ) RS 1,5 K 398 3L Slalllas
255 e |y Lo elo 13 slaazily olicolsl colll

3ol S0 S55eal sla bl g olel sla by, ol 5l el
3,90 50 AT gl b ojle oo ;0B 1) Lo g S oo pal,8 1) laools
ADR 25 Jlai>l 5 5,15 pacdlio 2 (S35 slapansd ool 50
@l sole (S )LSe 5 como Sl Glaebl (sl 385 3,50, (nl e 2

S Lot oy 2

Al loles Lo gomtas 635l (olol 13,65, VAAPY £gaa o
5 LeusSz wngbie lol 5 il b3yl 5 )85 3)lse B3 5l
5 S5 LS G (Kwon (bl sl arlllas V7 JolS (520
Lo Julos 5 4550 50 €favirenz (ADRS) o ,ls sl> sla STy
oz ) PRISMA Loz lages V Jsia W™ s ouilous

e oo olis 1) Solesiuew

aslllas 5o S5
sloyas Slllae 5l cawy b b o Slatusns (cwyp o2l 5o
I, efavirenz v Jabe » CYP2B6 il Jbj)l cuo il
A sl 90 u—" 5 aslllas Y& Egoimo 40 ﬁ,_:.))f J...L?u Pt
(saols 8,50 wygasS Slalllhe (ol o oleyl,l5 Juls oS
lises 3blis o Ol ol plosl 0aiSeS 15 F-FO L Y+ 5l wges
oy oS L hin Lilhy (ol ye (ol o 5l LS
eonls L) wame YL wide o Lod (Ll dely (9 00l8 il
a5 Tol gy cgliw)me iz bl sz Glas 1 e s
00S uSiaie oaidly ol .ol plonil ais ¢ Ll 3l dailg, (LS« jlad og
» CYP2B6 b )0 Gaa b Sl 05,008 Slidos sla i

Se5595Lay8 8,05, LT sl plowl Jlgws ol 4y grly Baa b asdllas

(ADRYs) Sl (B lee 5l e pKin 5 sl dee 0
feal g0 efavirenz

g (S 51
Sy90 o grhaie Gllllas dlox 5l (glalSlon 5 (slovalic Cldllas sl
PubMed s 505 Slalllas 5 db slo olejl, 5 (sonls
oS (gtan 63l mul ol s SCOPUS 5 Web of Science
L by oS oldS ,owoad ool plis V (LSS Joaz o
Jpharmacogenomics™" M"genetics" Mefavirenz"
55 % " personalized medicine" "pharmacogenetics”
50 9 ais Jleel jlasil 7o )b g b5 0590 50 Shogaome gt awl 00l
b 0ols ol 5 Ao 5 (ol g (oSl Sl sl po3) D550
S5 Le )6 0,859, 136 b)) sl p Jiee B 50 1) g ()]
isls alol €faVIrenz b bas o sWADR I ¢ . Kis 5

3959 gL ,lxo
25 4>l efavirenz clile a5 woas oo Jols Sge 50 Slalllas
(sn ok Olyie 4 |, ADRS 5 (AUC) oloj 55,05 st
Syge Joloo sl slagyb i3S anlie |) Gl slacass)
5 b olesTls «cohort) o jeess (CaSE-CONtIOl) (suals
o9 Slasl oS oS a Jeli o ahie alllae oy ablite

g (S Cadgaze g 9 LAkl )b g (b ) (Fudguze AS s

andllan oL
on Jols ools 2V slalo e as wnTp S Jies Gine 5
Sl 6l 1y JolS e Jelod g 38 g 0aSe (omyp Olye
o yslie b Lot e ol aloxil 355 (sl oo 4 azg5 b Lo yo lallla

b Byl pgw ulid)lS

Oledbl co pow
sl Endnote 1530s 5 5l oolisul b osds slolis cale sbwl oledb|
g po Sl dlex 5l abogs o (slaosls .ol Cy e ol (g 5loe -3
EF 9 O Azl (oyme 0 (RB)S 18 iged ez caalllas g4
Jis oo g0 iad JuST o)y 5 glpnl QoS eS8 i
Py b5 L o jslica b & plie 4355 1 5 5,8 815 anT )8 nl o

RERERAN

Wools Jodori g 4 i
Cot] L0 'ﬂ‘.?d‘ Vf s STATA Sloolaiwl b L;)LJ NESPPIES
Sl il sla by, as ad 5 ks 0P 0.05 < jlads o sl
55 pedlie 1 (S5 Slapandysa sl S 3l g sKanl )]

VEY liess oF o lads dho,go

oo Sy i alowo


http://saremjrm.com/article-1-314-fa.html

[ Downloaded from saremjrm.com on 2025-05-14 ]

sl S,

Yy

ol ETAVIFENZ podgilio oulati [0 Ll oo (25 oaimosylis oS
olii 1y gzl bLsyl 55 CAR 5 CYP2A6 wils Sis slay
oS ol FAVITENZ. e glie 1 oyl 13T sumslis oS wisls
; CYP1IA2 ABCALl .l bys ,» SNP s
wisly oylas efavirenz wadgbe » w96 <l 3 SLCO1B1
Y Jsir i g0 25T an] 8 0l po oS sla IStz Sy » oS

e e olis 1 bl b

b bije gl dSbnin 990 p0 aSud 5ILTLe goaisl
Crd s 2o

CHLEG>T ud g0 b el o ools Las ¥ JSs o a5 jghailens
5 e |, efavirenz clale =g G b 4 CYP2B6 5 50
,» €.983T>C 4 c.785A>G €.21563C>T slopnd,ga b
e yga sl 45 8lo LS gl cnl pogdle wms oo (IR 05 len
St o s L awlis 0 CYP2B6 5 ,o C.64C>T
chile Gl e o5 ole ,» €983T>C 4 €.785A>G
<l 5 530 efavirenz

Aol a1 oolasw! b pudisiowno s il 51 oy LS
ol ¥ S jo oS jshailas «aSiils aids 5l ool b pudine pué &l 51

ol w)f)l)s R )90 0l ools

Ay Jeloni g 4 33

APRC IR WE N £ plas” oS Jlow ol 4 oy ol
rankogram s gls .o el glas, Juloo G g gaiuca gl
ol oas ool Hlas F s o

b b je spundygoly 9yg0 0 oS 5ILTLL (gloassl
&y ol g2l

ABCB1 o g 4550 ol oo osls lis & K& ,0 a5 ghailen
ABCB1 L awlis o 1, efavirenz sy slajqs (€.4046A>G)
S o i e UGT2B7 (€.802T>C) 4 (c.4036A>G)
olow] €FAVITENZ. g 1 pnd s 43 Logs o 4 a5 S5 o] 51 o
el oo ol las £ USS o Juldow ol gl aS ws

&y il o 4y Juloxd g 49 jn5

Pl (gogazme olaad Jloxi 5 4525 4 5l &0 )0 aSl (e sl
@l b plml las) Jolod Syt 0alS i e e
el 0 osls sl ¥ S rankogram s

2 CYPA50 (lagud;se b azg b6 50 4 adlllae ol sloasily
S o 0,Lal CYP2B6 5 o35 oSG L efavirenz podglic

Ao o Slidiod 059> (pl Caasl a5 ol €fAVIFENZ udgilis
STy V Jsor w e a5 SewgiisSlols 5 HIV (oo
e obes 1y e ol Willae

efavirenz puwdglbio p ciliseo glgil 5t
cdile (S slapmdygasdy Sl ) e Sletann gy 5

ol )0 w23,S oy |y cilize lagys £45 #F £9eme ,o £faVIrenz
05235 13 ey 3,90 C.AT60A>G SNP ABCAL 5 . ols

b 36T 5 sLSNP ABCB1

€.4046A>G €.2677G>T/A €.193A>G €.1236C>T
€.4036A>G. 4 €.3435C>T

E5 5 <85 18 owyp 0,90 ABCC2 5 o €.-24C>T SNP
505 el 2855 518 Jelow 5 41525 9,50 CAR (5,0 €.540C>T
o5 5 w0 €-139T>G 4 €.-2159G>A €.-163C>A ale>
A oaibus CYPLA2

sl 05 a5 b sl o, C.2677G>T SNP MDRL 5
€.7635A>G b 45 lp <y 4 NR1I3 5 NR1I2
PXR 5 08,5 13 v, p 5,90 C.8784T>C , €.1089T>C
s C.388A>G SLCO1B1 .; 4 €.63396C>T SNP
5 SULT1AL (C.638G>A) ¢lsil 5 sy 3,50 €.521T>C
c.- £.802T>C «£.735A>G (UGT2B7 (c.-327G>A
b S 18 byl 9,90 50 C.211G>T) 161C>T
Sopand so b b L efavirenz LSl b bl ol 5o
Lewdly cdale ol,uss g efaVIreNnZ pudgplio oliee » 1, cilise
O a3l LA ) oo 4l iz Lo JodoS g 45 00,5 (o)
S oo g, BTAVIFENZ udgilio jo 1) ol Suiss slagss
ol 1) s gine bl | pazz ABCBL walllas 5,50 slays oles
sg olped Lodly 35 pslél cdale aol33l L €.1236C>T SNP sl
C.4046A>G a5 Jl> ,o (SMD 1.38; 95% CI: 1.10-1.76)
(SMD -2.03; 95% CI -1.76 L, efavirenz b als'b
Sy Dl pass a5 sims o yLis badl ol og das e 10 -2.42)
efavirenz wudgpbic » =9 BB ,ob 4 ABCBL 5 ;0 o>
5,8 e 5

S@SNP 51 55 ols las |y cezgs BB bLS ) e CYP2B6
oy Lad e Lewdly €fAVIFENZ mhaw (33l b oty Julos g 4520
SMD ) cusls 4oy BB 56 CBIBG>T g4 (Jlo oloie &
56 sams ylas a5 (VA8 B (CI): 2.05 loebsl aluls 740 2.45
5 C.15582C>T . uSep .ol efavirenz pudgbs o8
a5 (idg ol e Lewdly €favirenz clale pels L €.18492C>T
asp |, efavirenz ool ;o CYP2B6 ol wss coeal
LN

L€.802T>C 4¢.735A>G usle UGT2B7 o Sej ol yuis
wg b ,0(-0.92 SMD -1.22) Ll efavirenz #ghaw zals

VEY his oF ol A 090

ol Sty iy alowo


http://saremjrm.com/article-1-314-fa.html

[ Downloaded from saremjrm.com on 2025-05-14 ]

YY) oSty 5T addllae Sy sl pdilio s CYPA50 (olagand o by ol aylie

692 (555 laklyn lr bgleys o5 WS oo (el 5 09d 00
Drraedl ons b

Slpasd ol B 3550 53 58 walss Lo adlas Sl
Codgiome paiz S e 4l efavirenz p.dgle ,, CYP450
olid by 5 lateaner dagyl o (sSeal (Jsl Nigd anlb wl
e az 510,58 13l Lo slaasdly (s pdypness  Wlgige aalllae
(20,5 ool Keal dwle 5 b3l gl B gkl glo i,
5 oo sl 0 @l Gl anl Glp gy olides
ary 50 be Julo g a5 oonl pogdle el 5l 9550 Head ]S
wle (6,505 Jelge Lol g 38 peie (S35 o (S 55 2 Ul
GRS 55 9,09 4 jlam sl 5 e Dl gl g 5 s SIS
Gan b ab oan] Slalllas . )ls FAVIFENZ oS oSl 1o coge
efavirenz w.dslic 5l s sasl> S, @l)l 6l louiia onl pléol
b

S5 gl S g (casih slas sld ) @ slacd iy e
WS oo Spspe ) SeSleylb il pglae Slu s, 4 wyon
Lol plen (sl (SleMbl ool (luyjo,a g polie Sliios
slo s HIV 6l cass Sleyo lasilml 2Dlol 5 lacd iy oy
el (55950 Ll

& S amii
CYPA50 slapund g s (5970 ik Lo a8ty 5Tl cazecs jo
» 605,56 o 1, ABCBL 5 CYP2B6 lagy; ;o oy
oNlS Coenl il opl oS e cogis efaviren gl
sl g @ Gl 6l | Gl Jee 0 SmieSle )l tales]
S sl ¢ Sy i 5 ool b oS oo atwz p HIV (Lo jo
95 Feated (Floyd las S, e 4 ailgs oo (il lacdl e
Sk it dgp |y e (B)lse Sale g w8 S8 > SEds
Jlize 56 or 4wk oanl Slidss wes el |, LADR
2 dslol gl padgilio )3 (658 9 (e ((Se5 Jelse oouzme
by i L5 5 SaagisSlefh o 558 Jolo liald

e oo 3L o gl cases

B Y- 5l egite digad p> g dndllae A% Jolis a5 Lo asts LT
5 el byl el Glize (slaygaS e eanSeS b £ ¥0
A e al)) BfAVITENZ pudglic 5 S50 SiieSle,l jlaslet
s 50 £516G>T g4 03190 CYP2B6 slopansd 50 b (i
5 5l el ot ol (L3 Sldlas o efavirenz Lot clale
Mo o3l a5 winls yLas (V- < F) o) Ka 5 oo 9 (V- +0) o Konr
JB ol 4 €favirenz Llewd 9law C.516G>T pucd 50 (b @
3 Gl 4 e Wl oo oS aimd e (LaS 095 I VL (25
WA o (ADRS) g)ls (il sla STy 5V s (iman 5
oo alie 53 1, SNP (g0 (385 5 35l0 cuillas ol ol b L slaasdly
A5 e ol efavirenz

Spacd g0 b cro bz BB LI Lo andlas CYP2B6 09Dl
AL oo a1, EfAVIFENZ  Lleodl zskw L ABCBL
chile g BB b 4 C.A046A>G 5C.1236C>T (lawss
250 Ll mhe geegs L2alS 5 odgl il L efavirenz
oyl cinllas (il Ken 9 MUKONZO |5 L adlias oyl 205,138 o
» ABCB1l (lapuudjsa s 5 ol 51 a5 (Y-+9)
I il ol Lo slbieee M 505 s 155 efavirenz oeessst 6
dgad pr (S Gy 5l s lolas 5 58 bl i) S 1L
B (g8 S SEgite 9 25

Sl Jebos 5 20305 TR LS slalllas 51 5 B
slags ) 99290 3)lge aile (ol Slapundyge b 5l g JL
ol 8,55 lay efavirenz w.Jsbe » SLCO1B1 4 ABCAL
g ool Ghgy cllle Cumaz 50 Sl 4 g e |, NS
ogdll (2 (Vo) e 5 LloS (Lo plgie & w0ls S diges
sloiey efavirenz wudglio ,o 1, SLCO1BL (slopas oo b
O Dl eplas aes co lis Lo jos 1S Ldod g 4y 5o0 Lol wss )57
P sl 5l b g BB iz Gl lacaaes 0 ool
Oleys 5o (paid (S5 (sl oo sl Lo 4S5 UTLe b
5 CYP2B6 o5 slopucd s b oo ololis o )ls HIV
ol Bl plaS” aiss o i b auS S 805 4 wilgs e ABCB1
Gt sl 4 o g YL efavirenz Lol zobw Yoo
590 B30 wlal Gl Glge |, Sledbl ol iyls ADR 4l
oile, Jlas 4 Jlo e 50 9 Sloyo b s 5lwany £favirenz
Irearsel s ¢ oslanal il> o )lse

% o adg aSl ladddi 5 (ganad; el g i (nl  ogdle
sl Sledass jo (S5 elgil gancaglyl sl sz )lr aslllas ol
2 S b Gl sl pBaesdll wS e el
5 CYP2B6 C.516G>T wisle dopasdygo s cp )8 ,.56
oSl 1b talejT sla JSSg , awilys o ABCBL €.1236C>T
b & 0,505, cnl S giluosly 1) Fad,e 4 (5ke 5 sl
gt (333 (Shp Jool b aSly s oo 3l Lo 5 el

VEY liess oF o lads dho,go

oo Sy i alowo


http://saremjrm.com/article-1-314-fa.html

[ Downloaded from saremjrm.com on 2025-05-14 ]

sl S,

Yy

Best 20d 3rd 4th Sth 6th Worst

e CYP2B6 (. 516G>T) s CYP2B6 (. 21563C>T)
s ABCBI (c. 1236C>T) CYP2B6 (c. 64C>T)
s CYP2AG (¢. 1093G>A) s CYP2BG (c. 785 A>G)
w—CYP2B6 (c. 983T>C)

o0 oy gl gunag, ¥ USS

ABCBI (c.404645G) _
121
2.174883]0.245117| ABCB1 (c.40364>G)

o7 | o4
-1.804012] 0.244012] 0.398251] 1.258251]  CAR (c.5400>T)
085 0017857143 007
-1.8498]  0.1498] -0.81598] 0.780266, -0.938677, 0.798677, CYP28BS6 (c.15582C>T)
036 0035714286 049
-1.393538] 0.673538| -0.875714] 0.804286| -0.287304| 1327304 0.389885| 1.369886 CYP286 (c.18492C>T)
4 008 045

081 o. ]
-1.804887] 0.184887| -0.39196] 1.19196| -0.893018 0.833018] -0.794146] 0.874146] -1.3243] 0.4243| UGT287 (c.735AG)
EET) 0.1 033 026 | 075 03 ]
208 0130673175 0873175 -1.175813] 0.515813)] -1.076333] 0556333 -1.607321] 0. xonu*-: 110309] 0.510309| UGT287 (c.802T>C)
130 caly olasl s SMD clis YU sl aSs 50Tk s Jgom 0 JS3
Wilodds st ¢ S Ky b azg JlB oo .aiiwn Cl

ABCB1 (c.4046A>G)

ABCB1 (c.4036A>G)

UGT287 (.802T>C) I

UGT28B7 (c.735A>G) CAR (c.540C>T)

CYP2B6 (c.18492C>T)
—— Indirect

CYP2B6 (c.15582C>T) significant
SMD

-

[ —— Teie and stwtract ereened
e a7} exchuted (n=18002)

Withcutrelevact iin 5687)
[ ————]

) ([aensication |

Scraening

)

Soilatos e PRISMA Jlsgas \ S5

127 e 1093G>A
|

124082196 07619596] ¢ 21563C>T
5

< | < 13
013025 -1177331] 09275307 -2 383331] 0377660 __c. S16G>T
045

[ 019 | 004918367
256208 0762082 0043356]_0350515] 1346437 0 T
07
%7664 20076601| 03003 15842097 D1743] 15743997

108 076 | 079
[0.0212143] 2.0787857] -0 091587] 16115368] -0.061587] 1 6415868

€ T8 AG
212 0.09
1

1,0220920] 32179071 0.2004738] 2.1895262] -0 838655 @ © 983T>C
slacl g SMD glis YU sloel a5 00T guls Jgomr ¥ S5

Ailods et (6 S b azgs B o lge axiwa Cl 730 o0l

CYP2B6 (c. 983T>C)

CYP28B6 (c. 785 A>G)

CYP2B6 (c. 516G>T) ‘

CYP2B6 (c. 64C>T)

. CYP2A6 (c. 1093G>A)

ABCB1 (c. 1236C>T)

—— Indirect
significant
SMD

CYP2B6 (c. 21563C>T)

Y Uss

VF-Y LM) f a)l.e.{;} A o,90

pilo (Sdyy Dlaiss alxe


http://saremjrm.com/article-1-314-fa.html

[ Downloaded from saremjrm.com on 2025-05-14 ]

16 Christoph Wyen 2008 Cohort Germany 186
17 Claudia P. 2012 Cohort Chile 219
Cortes
18 Daniel F. Carr 2010 Cohort Chile 219
19 Daniela Poblete 2021 Retrospective Chile 67
20 David Burger 2005 Cohort Netherlands 225
21 David W. Haas 2004 Cohort USA 152
22 David W. Haas 2005 Retrospective Us, ltaly 340
23 David W. Haas 2009 Cohort US (African | 34
Americans)
24 David W. Haas 2014 Prospective us 84
25 David W. Haas 2004 Cohort USA 152
26 David W. Haas 2009 Cohort US (African 34
Americans)
27 David W. Haas 2005 Retrospective Us, Italy 340
28 David W. Haas 2009 Cohort US (African 34
Americans)
29 Eliford Ngaimisi 2013 Prospective Ethiopia 285
30 Tanzania 209
31 Emily R. | 2012 | Cohort us 856 est 4th "
Holzinger
32 Emile Bienvenu 2013 | Cohort Rwanda 76 - e
33 Fred S. Sarfo 2013 Retrospective Ghana 800 —
Cohort
34 | G Yimer 2011 | Prospective Cohort | Ethiopia 285 odls (w)p Elgil (g, Y S
35 Hiroyuki 2007 Cohort Japan 456
Gatanaga ouls Jolds Wl sl 55290 Joua
36 Jacques Fellay 2002 Cohort Switzerland 128 row Author name Year Study design Provenance Sample
37 Jenna Johnston 2019 | Cohort South Africa 135 size
1 Abiy Habtewold 2011 Clinical Trial Ethiopia 163
38 Jose J. G. Marin 2020 Cohort Spain 32
I § 2 Adeniyi 2014 | Cohort Serbia 93
39 Julia di lulio 2009 Cohort Switzerland 169 .
Olagunju
40 Jun Chen 2010 | Cohort China 120 3 Alan Winston 2014 | Randomized United 31
41 Katalin Mango 2022 Cohort Hungary 119 Controlled Trial Kingdom
4 Antonio  V.C. | 2018 Case-Control Brazil 176
42 Katalin Mango 2022 Cohort Hungary 119 Coelho
43 Kiyoto Tsuchiya 2004 Cohort Japan 23 5 Antonio  V.C. | 2013 Retrospective Brazil 187
_ . Coelho
44 Kin Wang To 2009 | Cohort China 79
6 Awewura Kwara | 2008 Cohort Ghana 65
45 Laura Dickinson 2015 Cohort UK 606
7 Awewura Kwara | 2009 | Cohort Ghana 94
8 Byungwook 2021 Cohort Korea 1012
47 M. Rotger 2007 | Cohort Switzerland 169 Kim
48 M. Rotger 2007 | Cohort Switzerland 169 9 C. Sukasem 2013 | Cohort Thailand 149
29 Manojranjenni 2018 | Cohort UK 30 10 C. Sukasem 2014 | Cohort Thailand 100
Chetty 11 Carine Nguefeu | 2019 | Cohort Cameroon 122
50 Maria Alice | 2016 Cohort Brazil 185 Nkenfou
Freitas Queiroz 12 Carolin  Bolton | 2017 | Prospective Zambia ¥V
51 Marelize Swart 2013 | Cohort South Africa 464 Moore
52 Margalida 2005 Cohort Switzerland 167 13 Chonlaphat 2012 Prospective Thailand 52
Rotger Sukasem
53 Melissa A | 2010 Prospective Us o1 14 Christopher 2007 Cohort Zimbabwe 74
Frasco Nyakutira
54 Monica Gandhi 2012 Cohort USA 111 15 Christoph Wyen 2011 Cohort Germany 373

VEY liess oF o lads dho,go

oo Sy i alowo



http://saremjrm.com/article-1-314-fa.html

[ Downloaded from saremjrm.com on 2025-05-14 ]

Sl Sads, e
- : { i i
ABCBL c. 2677 ot significant 0.05; 95% CI 55 Monkgomotsi J 2021 Retrospective Botswana 227
G>T/A -1.38t0 1.28
- Maseng Case-Control
ABCBL 3435 C>T ot significant 0.18; 95% Cl
i -1.12t0 1.48 56 Monpat 2021 Cohort Thailand 149
L 0.03; 95% CI
ABCC2 c.-24C>T not significant 12110127 Chamnanphon
Associated 57 Musa Otieno 2022 Cross-sectional Kenya 312
with lower . oR0,
CAR c. 540C>T plasma 11%% t?)s_i"‘% Ngayo
efavirenz ’ ’ 58 Natélia Bordin | 2021 Cohort Papua New | 156
concentrations 0.09-95% Cl Andriguetti Guinea
CYP1AZ ¢ -163C>A ot significant -1.36t0 1.18 59 | Philippe R, | 2012 | Cohort Rwanda 97
L 0.31; 95% CI
CYP1A2 c. -2159G>A not significant 1.02 to 1.64 Mutwa
- - 959 il ?
CYP1A2 €. -739T > G not significant 0.02; 95% ClI 60 Puthen  Veettil 2022 Cohort? Qatar 6,045
-1.25t0 1.21 Jithesh
I 0.14; 95% CI fthes
CYpP1A2 ¢ ~163C>A not significant 11910 1.47 61 | Rong Chen 2020 | Cohort China 184
Associated
with higher . oRo, 62 Sabina Mugusi 2018 Cohort Tanzania 458
CYP2A6 c. 1093G>A plasma 1(')053’ ?osfzcsl
efavirenz ' ' 63 Sahapat 2020 | Cohort Thailand 149
concentrations Barusiix
Lo -0.11; 95% CI
CYP2A6 c. 1436G>T not significant .
M -144101.22 64 Salvador 2010 | Cohort Spain 32
I 0.29; 95% CI
CYP2A6 ¢.1093G>A not significant 0.99 to 1.57 Cabrera
T .
CYP2A6 c-48T>G not significant O o Figueroa
) i5' 950/' a 65 Sandra G. Heil 2012 Cohort Netherlands 54
CYP2A6 c. 1836G>T not significant 1 51‘ to 1021
Associated 66 Sonia 2005 Cohort Spain 104
with higher . oc0, Rodriguez-
CYP2B6 c. 21563C>T plasma l(')lgzé ?jfg%l N
efavirenz ’ ’ ovoa
concentrations 67 Sumonmal 2012 Cohort Thailand 124
Associated Uttayamakul
with higher 5 45: 959 ClI Y
CYP2B6 c. 516G>T plasma 2 05’ 02.86 68 Tanuja N | 2015 Prospective South Africa 54
efavirenz : : .
concentrations Gengiah
Associated 69 Tailah Bernardo | 2018 | Retrospective Brazil 225
with higher . og0, .
CYP2B6 c. 64C>T plasma 1.57, 95% Cl de Almeida
° 1.32t0 1.82 _
efavirenz 70 TALISE E. 2017 Cohort Brazil 89
concentrations .
Associated MULLER
with higher . 950 71 Tracy R. Glass 2012 | Prospective Switzerland 37
CYP2B6 ¢. 785 A>G plasma 0641293 f’fg’e(;'
efavirenz ) } 72 | Tristan Lindfelt | 2010 | Cohort USA 20
concentrations
A§soc_|ated 73 Vanessa S 2016 Cohort Brazil 34
with higher 0.33: 95% CI
o Mattevi
CYP2B6 c. 983T>C e?a:?/?rrgﬁz 0.12 10 0.54 Vi
N 74 Wondmagegn 2022 Case-Control Ethiopia 240
concentrations
Associated Tamiru Tadesse
with lower . o5, - - -
CYP2B6 ¢. 15582C>T plasma 1%)% 95/n§3| 75 Xianmin Meng 2015 Cohort China 322
efavirenz -1.00t0-1. - - -
concentrations 76 Yalle Elizabeth | 2022 | Prospective India 369
Associated Kurlan
with lower
-1.67; 95% CI
CYP2B6 c. 18492C>T pla§ma 14510 -1.88
efavirenz _ _
concentrations efavirenz leush chile K5 ¢l 56 50Tk sl ¥ dyir
c. 1295- . 0.20; 95% CI
CyP2B6 913G>A ot significant -1.100 150 Effect on the Plasma
. -0.01; 95% CI G SNP pace of concm-:;jntrg_uog
CYP2B6 c. 1375A>G not significant 12810 1.26 ene efavirenz (star:n:;nlze
TR0 metabolism .
CYP2B6 c. 1459C>T not significant Uféé ?g /1° é:zl difference)
o - . 0.25; 95% CI
K -~ 959 ABCA1 c.4760A>G not significant ;
CYP2B6 l7l+4§35T>c not significant 01'0372‘ ?Sl/nl(;l 9 -0.92t0 142
S ggcy' o Associated
CYP2B6 c. 526 G>T not significant et with higher .
i -1.0510 159 ABCBL1 c. 1236C>T plasma 1.88; 95% Cl
CYP2B6 ¢.*1355A>G not significant 0.09; 95% Cl efavirenz 110-L76
-115t01.33 concentrations
- - 950, —
CYP2B6 c. 1172T>A not significant 0.12, 95% Cl Associated
-147t01.23 with lower 2.03: 95% Cl
P 0.24; 95% ClI ABCB1 c. 4046A>G plasma ey
CYP2B6 c. 136 A>G not significant 1.07t0 1.55 efavirenz -1.76 to -2.42
I -0.03; 95% CI concentrations
CYP2B6 c. 415G>A not significant
9 -129t01.23 Associated
. 0.17;95% CI with lower
YP3A4 . 392A> fi - - 950
CYP3, c. 39 G not significant 11310 1.47 ABCBL CA036ASG plasma 0.82; 95% CI
CYP3A4 C.878T>C not significant -0.08; 95% C! efavirenz 08810097
) 9 -1.34t01.19 concentrations
L 0.26; 95% CI P 0.12; 95% CI
CYP3A5 c. 31611C>T not significant 10410 1.56 ABCB1 c. 193A>G not significant 1050 1.29

VEY his oF ol A 090

pio (S Sl abno



http://saremjrm.com/article-1-314-fa.html

[ Downloaded from saremjrm.com on 2025-05-14 ]

Yo oSty 5T addllae Sy sl pdilio s CYPA50 (olagand o by ol aylie

(TITLE-ABS-KEY ( efavirenz) AND TITLE-ABS-KEY ( cyp2a6))
AND ( LIMIT-TO (DOCTYPE, "ar"))
(TITLE-ABS-KEY (efavirenz) AND TITLE-ABS-KEY (cyp2c9))
AND (LIMIT-TO (DOCTYPE, “ar”))
( TITLE-ABS-KEY (efavirenz) AND TITLE-ABS-KEY (cyp2c19))
AND (LIMIT-TO (DOCTYPE, “ar”))
PubMed
(“efavirenz”[Supplementary Concept] OR “efavirenz’[All Fields]) AND
(“9ytochrome”[All Fields] OR “cytochromes”[MeSH Terms] OR
“cytochromes”[All Fields] OR “cytochrome”[All Fields] OR
“cytochromic”[All Fields]) OR (“efavirenz"[Supplementary Concept]
OR "efavirenz"[All Fields]) AND (“cytochrome p 450 cyp2b6"[MeSH
Terms] OR (“cytochrome"[All Fields] AND "p 450"[All Fields] AND
"cyp2b6"[All Fields]) OR “cytochrome p 450 cyp2b6"[All Fields] OR
"cyp2b6"[All Fields]) OR (“efavirenz"[Supplementary Concept] OR
“efavirenz"[All Fields]) AND (“"cytochrome p 450 cyp3a"[MeSH
Terms] OR (“cytochrome"[All Fields] AND "p 450"[All Fields] AND
"cyp3a"[All Fields]) OR "cytochrome p 450 cyp3a"[All Fields] OR
"cyp3ad"[All Fields]) OR (“efavirenz"[Supplementary Concept] OR
"efavirenz"[All Fields]) AND (“cytochrome p 450 cyp2a6"[MeSH
Terms] OR (“cytochrome"[All Fields] AND "p 450"[All Fields] AND
"cyp2a6"[All Fields]) OR "cytochrome p 450 cyp2a6"[All Fields] OR
"cyp2a6"[All Fields]) OR (“efavirenz"[Supplementary Concept] OR
"efavirenz"[All Fields]) AND (“cytochrome p 450 cyp2c9"[MeSH
Terms] OR (“cytochrome"[All Fields] AND "p 450"[All Fields] AND
"cyp2c9"[All Fields]) OR "cytochrome p 450 cyp2c9"[All Fields] OR
"cyp2c9"[All Fields]) OR (“efavirenz"[Supplementary Concept] OR
“efavirenz"[All Fields]) AND (“cytochrome p 450 cyp2c19"[MeSH
Terms] OR (“"cytochrome"[All Fields] AND "p 450"[All Fields] AND
"cyp2c19"[All Fields]) OR “cytochrome p 450 cyp2c19"[All Fields] OR
"cyp2c19"[All Fields])

Sl wanl

&L 5o Pyl
0,05 0929 (o28lie (o, aisS e aslllas ol jo

o aslio
a3 5 olodly (05 e 3550 sy anllas ol o Solo

otomu g5 IS 4l Al

srliz Sady,

&l
1. Kreitchmann R, Schalkwijk S, Best B, Wang J,
Colbers A, Stek A, et al. Efavirenz pharmacokinetics
during pregnancy and infant washout. Antivir Ther.
2019;24(2):95-103.

2. Lartey M, Kenu E, Lassey A, Ntumy M, Ganu V,
Sam M, et al. Pharmacokinetics of Efavirenz 600 mg
Once Daily During Pregnancy and Post Partum in
Ghanaian Women Living With HIV. Clin Ther.
2020;42(9):1818-25.

L 0.10; 95% CI
CYP3A5 c. 6986A>G not significant 11410 1.34
. -0.13; 95% ClI
CYP3AS5 c. 713G>A not significant 14910 1.23
L 0.23; 95% CI
CYP3A5 c. 14690G>A not significant 1.09t0 1.55
L -0.04; 95% CI
MDR1 C. 2677G>T not significant 13010122
- 0.16; 95% ClI
NR1I2 c. 7635A>G not significant 11410 1.46
L 0.20; 95% CI
NR1I3 c. 1089T>C not significant 09510 1.35
- -0.15; 95% ClI
NR1I3 c. 8784T>C not significant 11010 0.80
L 0.05; 95% CI
PXR c. 63396C>T not significant 0750 0.85
- -0.30; 95% ClI
SLCO1B1 €.388A>G not significant 12510 0.65
I 0.12; 95% ClI
SLCO1B1 ¢.521T>C not significant 08810 1.12
L -0.25; 95% CI
SULT1AL .638G>A not significant 1.20100.70
Associated
with lower
-1.22; 95% CI
UGT2B7 c. 735A>G plasma 1.05 to -1.40
efavirenz
concentrations
Associated
with lower
-0.92; 95% CI
uGT2B7 c. 802T>C plasma 0.76 to -1.08
efavirenz
concentrations
L 0.18; 95% CI
UGT2B7 c. -327G>A not significant 20.8210 1.18
S -0.22; 95% ClI
UGT2B7 c.-161C>T not significant 11710 0.73
L 0.08; 95% CI
UGT2B7 c.211G>T not significant 0.8710 .03
L -0.10; 95% CI
UGT2B7 €.372A>G not significant 10510085
g §H il ) (aoSS Jguxr
aodls
#1 “Efavirenz”
#2 “cytochrome” OR “CYP2B6” OR "CYP3A4" OR “CYP2A6”
OR "CYP2C9" OR "CYP2A19"
#3 #1 AND #2
Filters: No language restrictions; No Time limitations;
WOS

# Web of Science Search Strategy (v0.1)

# Database: Web of Science Core Collection

# Entitlements:

- WOS.IC: 1993 to 2022

- WOS.CCR: 1985 to 2022

- WOS.SCI: 1900 to 2022

- WOS.AHCI: 1975 to 2022

- WOS.BHCI: 2005 to 2022

- WOS.BSCI: 2005 to 2022

- WOS.ESCI: 2015 to 2022

- WOS.ISTP: 1990 to 2022

- WOS.SSCI: 1956 to 2022

- WOS.ISSHP: 1990 to 2022

# Searches:

1: Efavirenz (All Fields) AND cytochrome (All Fields) Date Run: Tue
Dec 06 2022 12:04:07 GMT+0330 (Iran, Tehran)

2: Efavirenz (All Fields) AND CYP2B6 (All Fields) Date Run: Tue Dec
06 2022 12:05:17 GMT+0330 (Iran, Tehran)

3: Efavirenz (All Fields) AND CYP3A4 (All Fields) Date Run: Tue Dec
06 2022 12:07:51 GMT+0330 (Iran, Tehran)

4: Efavirenz (All Fields) AND CYP2A6 (All Fields) Date Run: Tue Dec
06 2022 12:08:49 GMT+0330 (Iran, Tehran)

5: Efavirenz (All Fields) AND CYP2C9 (All Fields) Date Run: Tue Dec
06 2022 12:11:17 GMT+0330 (Iran, Tehran)

6: Efavirenz (All Fields) AND CYP2A19 (All Fields) Date Run: Tue
Dec 06 2022 12:14:25 GMT+0330 (Iran, Tehran)

Scopus

(TITLE-ABS-KEY (efavirenz) AND TITLE-ABS-

KEY ( cytochrome )) AND ( LIMIT-TO ( DOCTYPE, "ar"))

(TITLE-ABS-KEY ( efavirenz) AND TITLE-ABS-KEY ( cyp206))
AND ( LIMIT-TO (DOCTYPE, "ar"))

(TITLE-ABS-KEY ( efavirenz) AND TITLE-ABS-KEY ( cyp3ad))
AND ( LIMIT-TO (DOCTYPE, "ar"))

VEY liess oF o lads dho,go

oo Sy i alowo


http://saremjrm.com/article-1-314-fa.html

[ Downloaded from saremjrm.com on 2025-05-14 ]

sl S,

YY#

positive individuals. Pharmacogenomics Journal.
2022;22(1):33-8.

15. Derungs A, Donzelli M, Serratore MG,
Noppen C, Krahenbuhl S, Haschke M. CYP2B6-
PHENOTYPING USING LOW DOSE EFAVIRENZ.
BRITISH JOURNAL OF CLINICAL
PHARMACOLOGY. 2011;72:41-.

16. Desta Z, Ward BA, Flockhart DA, Richter T,
Klein K, Zanger UM. Genetic variants of CYP2B6
decrease rate of efavirenz metabolism in vitro.
CLINICAL PHARMACOLOGY &
THERAPEUTICS. 2005;77(2):P24-P.

17. Dhoro M, Ngara B, Kadzirange G, Nhachi C,
Masimirembwa C. Genetic variants of drug
metabolizing enzymes and drug transporter (ABCB1)
as possible biomarkers for adverse drug reactions in an
HIV/AIDS cohort in Zimbabwe. Curr HIV Res.
2013;11(6):481-90.

18. di Iulio J, Fayet A, Arab-Alameddine M,
Rotger M, Lubomirov R, Cavassini M, et al. In vivo
analysis of efavirenz metabolism in individuals with
impaired CYP2A6  function.  Pharmacogenet
Genomics. 2009;19(4):300-9.

19. Duarte H, Cruz JP, Aniceto N, Ribeiro AC,
Fernandes A, Paixéo P, et al. Population Approach to
Efavirenz Therapy. J Pharm Sci. 2017;106(10):3161-
6.

20. Elens L, Vandercam B, Yombi JC, Lison D,
Wallemacq P, Haufroid V. Influence of host genetic
factors on efavirenz plasma and intracellular
pharmacokinetics in  HIV-1-infected patients.
Pharmacogenomics. 2010;11(9):1223-34.

21. Lakhman SS, Ma Q, Morse GD.
Pharmacogenomics of CYP3A: Considerations for
HIV treatment. Pharmacogenomics. 2009;10(8):1323-
39.

22. Langmia IM, Just KS, Yamoune S,
Brockmoller J, Masimirembwa C, Stingl JC. CYP2B6
Functional Variability in Drug Metabolism and
Exposure Across Populations-Implication for Drug
Safety, Dosing, and Individualized Therapy.
FRONTIERS IN GENETICS. 2021;12.

23. Langs-Barlow A, Selvaraj S, Ogbuagu O,
Shabanova V, Shapiro ED, Paintsil E. Association of
circulating cytochrome ¢ with clinical manifestations
of antiretroviral-induced toxicity. Mitochondrion.
2015;20:71-4.

3. Maggiolo F. Efavirenz. Expert Opin Pharmacother.
2007;8(8):1137-45.

4. Adkins JC, Noble S. Efavirenz. Drugs.
1998;56(6):1055-64; discussion 65-6.

5. Ambhore JP, Chaudhari SR, Cheke RS,
Kharkar PS. A Concise Analytical Profile of
Efavirenz: Analytical Methodologies. Crit Rev
Anal Chem. 2022;52(7):1583-92.

6. Best BM, Goicoechea M. Efavirenz--still
first-line king? Expert Opin Drug Metab Toxicol.
2008;4(7):965-72.

7. Chen R, Chen J, Xun J, Hu Z, Huang Q,
Zhang R, et al. Pharmacogenomics and
pharmacokinetics of efavirenz 400 or 600 mg in
184 treatment-naive HIV-infected patients in
China. Pharmacogenomics. 2020;21(13):945-56.

8. Decloedt EH, Sinxadi PZ, van Zyl GU,
Wiesner L, Khoo S, Joska JA, et al. Pharmacogenetics
and pharmacokinetics of CNS penetration of efavirenz
and its metabolites. J Antimicrob Chemother.
2019;74(3):699-7009.

9. Dooley KE, Denti P, Martinson N, Cohn S,
Mashabela F, Hoffmann J, et al. Pharmacokinetics of
efavirenz and treatment of HIV-1 among pregnant
women with and without tuberculosis coinfection. J
Infect Dis. 2015;211(2):197-205.

10. Costa B, Vale N. Efavirenz: History,
Development and Future. Biomolecules. 2022;13(1).

11. Fortin C, Joly V. Efavirenz for HIV-1
infection in adults: an overview. Expert Rev Anti
Infect Ther. 2004;2(5):671-84.

12. Kryst J, Kawalec P, Pilc A. Efavirenz-Based
Regimens in  Antiretroviral-Naive HIV-Infected
Patients: A Systematic Review and Meta-Analysis of
Randomized Controlled Trials. PL0oS One.
2015;10(5):e0124279.

13. Cusato J, Tomasello C, Simiele M, Calcagno
A, Bonora S, Marinaro L, et al. Efavirenz
pharmacogenetics in a cohort of Italian patients. Int J
Antimicrob Agents. 2016;47(2):117-23.

14. de Almeida Velozo C, de Almeida TB, de
Azevedo MCVM, Espasandin I, da Cunha Pinto JF,
Lépez S, et al. Polymorphisms at CYP enzymes,
NR112 and NR1I3 in association with virologic
response to antiretroviral therapy in Brazilian HIV-

VEY his oF ol A 090

ol Sty iy alowo


http://saremjrm.com/article-1-314-fa.html

[ Downloaded from saremjrm.com on 2025-05-14 ]

Yy oSt 5T anllias Sy 55,0580 qeddislio s CYPAB0 clagunsd yoo Ly ol il dglie

An AIDS Clinical Trials Group Study. Journal of
infectious diseases. 2010;202(5):717-22.

34. Haas DW, Gebretsadik T, Mayo G, Menon
UN, Acosta EP, Shintani A, et al. Associations
between CYP2B6 polymorphisms and
pharmacokinetics after a single dose of nevirapine or
efavirenz in African americans. J Infect Dis.
2009;199(6):872-80.

35. Wyen C, Hendra H, Vogel M, Hoffmann C,
Knechten H, Brockmeyer NH, et al. Impact of
CYP2B6 983T>C polymorphism on non-nucleoside
reverse transcriptase inhibitor plasma concentrations
in HIV-infected patients. J Antimicrob Chemother.
2008;61(4):914-8.

36. Haas DW, Smeaton LM, Shafer RW,
Robbins GK, Morse GD, Labbe L, et al
Pharmacogenetics of long-term  responses to
antiretroviral regimens containing Efavirenz and/or
Nelfinavir: an Adult Aids Clinical Trials Group Study.
J Infect Dis. 2005;192(11):1931-42.

37. Nkenfou CN, Tiedeu BA, Nkenfou CN, Nji
AM, Chedjou JP, Fomboh CT, et al. Adverse drug
reactions associated with CYP 2b6 polymorphisms in
HIV/AIDS-treated patients in Yaoundé, Cameroon.
Application of Clinical Genetics. 2019;12:261-8.

38. Ngayo MO, Oluka M, Kwena ZA, Bulimo
WD, Okalebo FA. Effects of cytochrome P450 2B6
and constitutive androstane receptor genetic variation
on Efavirenz plasma concentrations among HIV
patients in Kenya. PL0oS One. 2022;17(3):e0260872.

39.

1. Kreitchmann R, Schalkwijk S, Best B, Wang
J, Colbers A, Stek A, et al. Efavirenz
pharmacokinetics during pregnancy and infant
washout. Antivir Ther. 2019;24(2):95-103.

2. Lartey M, Kenu E, Lassey A, Ntumy M,
Ganu V, Sam M, et al. Pharmacokinetics of Efavirenz
600 mg Once Daily During Pregnancy and Post
Partum in Ghanaian Women Living With HIV. Clin
Ther. 2020;42(9):1818-25.

3. Maggiolo F. Efavirenz. Expert Opin
Pharmacother. 2007;8(8):1137-45.

4, Adkins JC, Noble S. Efavirenz. Drugs.
1998;56(6):1055-64; discussion 65-6.

5. Ambhore JP, Chaudhari SR, Cheke RS,
Kharkar PS. A Concise Analytical Profile of

24, Le Dauphin E, Barrail-Tran A, Brunet A,
Bouligand J, Goujard C, Taburet AM. Effect of
CYP2B6 genotype on the plasma efavirenz exposure
in an African HIV woman. PHARMACY WORLD &
SCIENCE. 2009;31(2):331-2.

25. Lee SS, To KW, Lee MP, Wong NS, Chan
DP, Li PC, et al. Sleep quality in efavirenz-treated
Chinese HIV patients - comparing between GT and
GG genotype of CYP2B6-516 G/T polymorphisms.
Int J STD AIDS. 2014;25(3):193-200.

26. Leger P, Chirwa S, Turner M, Richardson
DM, Baker P, Leonard M, et al. Pharmacogenetics of
efavirenz discontinuation for reported central nervous
system symptoms appears to differ by race.
Pharmacogenet Genomics. 2016;26(10):473-80.

27. Li J, Menard V, Benish RL, Jurevic RJ,
Guillemette C, Stoneking M, et al. Worldwide
variation in human drug-metabolism enzyme genes
CYP2B6 and UGT2B7: implications for HIV/AIDS
treatment. Pharmacogenomics. 2012;13(5):555-70.

28. Li L, Desta Z. THE IMPACT OF CYP2B6
GENOTYPE ON EFAVIRENZ AUTO-
INDUCTION: PHARMACOKINETICS MODEL
AND SIMULATION. CLINICAL
PHARMACOLOGY & THERAPEUTICS.
2009;85:555-S.

29. Lin AWC, Yam WC, Lam HY, To S, Chan
D, Chan KCW, Lee SS. Pharmacogenetic screening:
HLA-B*5701 vs. CYP2B6 G516T. HIV MEDICINE.
2011;12(4):255-6.

30. Lindfelt T, O'Brien J, Song JC, Patel R,
Winslow DL. Efavirenz plasma concentrations and
cytochrome 2B6 polymorphisms. Ann Pharmacother.
2010;44(10):1572-8.

31. Chamnanphon M, Sukprasong R, Gaedigk A,
Manosuthi W, Chariyavilaskul P, Wittayalertpanya S,
et al. Influence of SULT1A1*2 Polymorphism on
Plasma Efavirenz Concentration in Thai HIV-1
Patients. Pharmgenomics Pers Med. 2021;14:915-26.

32. Bushyakanist A, Puangpetch A, Sukasem C,
Kiertiburanakul S. The use of pharmacogenetics in
clinical practice for the treatment of individuals with
HIV infection in Thailand. Pharmgenomics Pers Med.
2015;8:163-70.

33. Ribaudo HJ, Liu HA, Schwab M, Schaeffeler
E, Eichelbaum M, Motsinger-Reif AA, et al. Effect of
CYP2B6, ABCB1, and CYP3AS5 Polymorphisms on
Efavirenz Pharmacokinetics and Treatment Response:

VEY liess oF o lads dho,go

oo Sy i alowo


http://saremjrm.com/article-1-314-fa.html

[ Downloaded from saremjrm.com on 2025-05-14 ]

sl S,

YYA

16. Desta Z, Ward BA, Flockhart DA, Richter T,
Klein K, Zanger UM. Genetic variants of CYP2B6
decrease rate of efavirenz metabolism in vitro. Clinical
pharmacology & therapeutics. 2005;77(2):p24-p.

17. Dhoro M, Ngara B, Kadzirange G, Nhachi C,
Masimirembwa C. Genetic variants of drug
metabolizing enzymes and drug transporter (ABCB1)
as possible biomarkers for adverse drug reactions in an
HIV/AIDS cohort in Zimbabwe. Curr HIV Res.
2013;11(6):481-90.

18. di lulio J, Fayet A, Arab-Alameddine M,
Rotger M, Lubomirov R, Cavassini M, et al. In vivo
analysis of efavirenz metabolism in individuals with
impaired CYP2A6  function.  Pharmacogenet
Genomics. 2009;19(4):300-9.

19. Duarte H, Cruz JP, Aniceto N, Ribeiro AC,
Fernandes A, Paixao P, et al. Population Approach to
Efavirenz Therapy. J Pharm Sci. 2017;106(10):3161-
6.

20. Elens L, Vandercam B, Yombi JC, Lison D,
Wallemacq P, Haufroid V. Influence of host genetic
factors on efavirenz plasma and intracellular
pharmacokinetics in  HIV-1-infected patients.
Pharmacogenomics. 2010;11(9):1223-34.

21. Lakhman SS, Ma Q, Morse GD.
Pharmacogenomics of CYP3A: Considerations for
HIV treatment. Pharmacogenomics. 2009;10(8):1323-
39.

22. Langmia IM, Just KS, Yamoune S,
Brockmoller J, Masimirembwa C, Stingl JC. CYP2B6
Functional Variability in Drug Metabolism and
Exposure Across Populations-Implication for Drug
Safety, Dosing, and Individualized Therapy.
FRONTIERS IN GENETICS. 2021;12.

23. Langs-Barlow A, Selvaraj S, Ogbuagu O,
Shabanova V, Shapiro ED, Paintsil E. Association of
circulating cytochrome ¢ with clinical manifestations
of antiretroviral-induced toxicity. Mitochondrion.
2015;20:71-4.

24. Le Dauphin E, Barrail-Tran A, Brunet A,
Bouligand J, Goujard C, Taburet AM. Effect of
CYP2B6 genotype on the plasma efavirenz exposure
in an African HIV woman. PHARMACY WORLD &
SCIENCE. 2009;31(2):331-2.

25. Lee SS, To KW, Lee MP, Wong NS, Chan
DP, Li PC, et al. Sleep quality in efavirenz-treated
Chinese HIV patients - comparing between GT and

Efavirenz: Analytical Methodologies. Crit Rev Anal
Chem. 2022;52(7):1583-92.

6. Best BM, Goicoechea M. Efavirenz--still
first-line king? Expert Opin Drug Metab Toxicol.
2008;4(7):965-72.

7. Chen R, Chen J, Xun J, Hu Z, Huang Q,
Zhang R, et al. Pharmacogenomics and
pharmacokinetics of efavirenz 400 or 600 mg in 184
treatment-naive HIV-infected patients in China.
Pharmacogenomics. 2020;21(13):945-56.

8. Decloedt EH, Sinxadi PZ, van Zyl GU,
Wiesner L, Khoo S, Joska JA, et al. Pharmacogenetics
and pharmacokinetics of CNS penetration of efavirenz
and its metabolites. J Antimicrob Chemother.
2019;74(3):699-7009.

9. Dooley KE, Denti P, Martinson N, Cohn S,
Mashabela F, Hoffmann J, et al. Pharmacokinetics of
efavirenz and treatment of HIV-1 among pregnant
women with and without tuberculosis coinfection. J
Infect Dis. 2015;211(2):197-205.

10. Costa B, Vale N. Efavirenz: History,
Development and Future. Biomolecules. 2022;13(1).

11. Fortin C, Joly V. Efavirenz for HIV-1
infection in adults: an overview. Expert Rev Anti
Infect Ther. 2004;2(5):671-84.

12. Kryst J, Kawalec P, Pilc A. Efavirenz-Based
Regimens in Antiretroviral-Naive HIV-Infected
Patients: A Systematic Review and Meta-Analysis of
Randomized Controlled Trials. PL0S One.
2015;10(5):e0124279.

13. Cusato J, Tomasello C, Simiele M, Calcagno
A, Bonora S, Marinaro L, et al. Efavirenz
pharmacogenetics in a cohort of Italian patients. Int J
Antimicrob Agents. 2016;47(2):117-23.

14. de Almeida Velozo C, de Almeida TB, de
Azevedo MCVM, Espasandin I, da Cunha Pinto JF,
Lopez S, et al. Polymorphisms at CYP enzymes,
NR1I2 and NR1I3 in association with virologic
response to antiretroviral therapy in Brazilian HIV-
positive individuals. Pharmacogenomics Journal.
2022;22(1):33-8.

15. Derungs a, donzelli m, serratore mg, noppen
¢, krahenbuhl s, haschke m. Cyp2b6-phenotyping
using low dose efavirenz. British journal of clinical
pharmacology. 2011;72:41-.

VEY his oF ol A 090

ol Sty iy alowo


http://saremjrm.com/article-1-314-fa.html

[ Downloaded from saremjrm.com on 2025-05-14 ]

vra A llTlie anllae S5 55l padgilin 2 CYPAB0 (slopansd oo by ol 5 anslio

35. Wyen C, Hendra H, Vogel M, Hoffmann C,
Knechten H, Brockmeyer NH, et al. Impact of
CYP2B6 983T>C polymorphism on non-nucleoside
reverse transcriptase inhibitor plasma concentrations
in HIV-infected patients. J Antimicrob Chemother.
2008;61(4):914-8.

36. Haas DW, Smeaton LM, Shafer RW,
Robbins GK, Morse GD, Labbe L, et al
Pharmacogenetics of long-term  responses to
antiretroviral regimens containing Efavirenz and/or
Nelfinavir: an Adult Aids Clinical Trials Group Study.
J Infect Dis. 2005;192(11):1931-42.

37. Nkenfou CN, Tiedeu BA, Nkenfou CN, Nji
AM, Chedjou JP, Fomboh CT, et al. Adverse drug
reactions associated with CYP 2b6 polymorphisms in
HIV/AIDS-treated patients in Yaoundé, Cameroon.
Application of Clinical Genetics. 2019;12:261-8.

38. Ngayo MO, Oluka M, Kwena ZA, Bulimo
WD, Okalebo FA. Effects of cytochrome P450 2B6
and constitutive androstane receptor genetic variation
on Efavirenz plasma concentrations among HIV
patients in Kenya. PL0oS One. 2022;17(3):e0260872.

39. Mehlotra RK, Cheruvu VK, Zikursh MJB,
Benish RL, Lederman MM, Salata RA, et al.
Chemokine (C-C motif) receptor 5 -2459 genotype in
patients receiving highly active antiretroviral therapy:
Race-specific influence on virologic success. Journal
of Infectious Diseases. 2011;204(2):291-8.

40. Wang PF, Neiner A, Kharasch ED. Efavirenz
Metabolism: Influence of Polymorphic CYP2B6
Variants and Stereochemistry. Drug Metab Dispos.
2019;47(10):1195-205.

41. Habtewold A, Amogne W, Makonnen E,
Yimer G, Riedel K, Ueda N, et al. Long-term effect of
efavirenz autoinduction on plasma/peripheral blood
mononuclear cell drug exposure and CD4 count is
influenced by UGT2B7 and CYP2B6 genotypes
among HIV patients. Journal of Antimicrobial
Chemotherapy. 2011;66(10):2350-61.

42. Ritchie MD, Haas DW, Motsinger AA,
Donahue JP, Erdem H, Raffanti S, et al. Drug
transporter and metabolizing enzyme gene variants
and nonnucleoside reverse-transcriptase inhibitor
hepatotoxicity. Clin Infect Dis. 2006;43(6):779-82.

43. Guidi M, Arab-Alameddine M, Rotger M,
Aouri M, Telenti A, Decosterd LA, et al. Dosage
Optimization of Treatments Using Population
Pharmacokinetic Modeling and Simulation. CHIMIA.
2012;66(5):291-5.

GG genotype of CYP2B6-516 G/T polymorphisms.
Int J STD AIDS. 2014;25(3):193-200.

26. Leger P, Chirwa S, Turner M, Richardson
DM, Baker P, Leonard M, et al. Pharmacogenetics of
efavirenz discontinuation for reported central nervous
system symptoms appears to differ by race.
Pharmacogenet Genomics. 2016;26(10):473-80.

217. Li J, Menard V, Benish RL, Jurevic RJ,
Guillemette C, Stoneking M, et al. Worldwide
variation in human drug-metabolism enzyme genes
CYP2B6 and UGT2B7: implications for HIV/AIDS
treatment. Pharmacogenomics. 2012;13(5):555-70.

28. Li I, desta z. The impact of cyp2b6 genotype
on efavirenz auto-induction: pharmacokinetics model
and simulation. Clinical pharmacology & therapeutics.
2009;85:555-s.

29. Lin AWC, Yam WC, Lam HY, To S, Chan
D, Chan KCW, Lee SS. Pharmacogenetic screening:
HLA-B*5701 vs. CYP2B6 G516T. HIV MEDICINE.
2011;12(4):255-6.

30. Lindfelt T, O'Brien J, Song JC, Patel R,
Winslow DL. Efavirenz plasma concentrations and
cytochrome 2B6 polymorphisms. Ann Pharmacother.
2010;44(10):1572-8.

31. Chamnanphon M, Sukprasong R, Gaedigk A,
Manosuthi W, Chariyavilaskul P, Wittayalertpanya S,
et al. Influence of SULT1A1*2 Polymorphism on
Plasma Efavirenz Concentration in Thai HIV-1
Patients. Pharmgenomics Pers Med. 2021;14:915-26.

32. Bushyakanist A, Puangpetch A, Sukasem C,
Kiertiburanakul S. The use of pharmacogenetics in
clinical practice for the treatment of individuals with
HIV infection in Thailand. Pharmgenomics Pers Med.
2015;8:163-70.

33. Ribaudo HJ, Liu HA, Schwab M, Schaeffeler
E, Eichelbaum M, Motsinger-Reif AA, et al. Effect of
CYP2B6, ABCB1, and CYP3A5 Polymorphisms on
Efavirenz Pharmacokinetics and Treatment Response:
An AIDS Clinical Trials Group Study. JOURNAL OF
INFECTIOUS DISEASES. 2010;202(5):717-22.

34. Haas DW, Gebretsadik T, Mayo G, Menon
UN, Acosta EP, Shintani A, et al. Associations
between CYP2B6 polymorphisms and
pharmacokinetics after a single dose of nevirapine or
efavirenz in African americans. J Infect Dis.
2009;199(6):872-80.

VEY liess oF o lads dho,go

oo Sy i alowo


http://saremjrm.com/article-1-314-fa.html

[ Downloaded from saremjrm.com on 2025-05-14 ]

sl S,

Yf-

controlled trial of CYP2B6 polymorphisms and
efavirenz dose adjustment among HI V-infected Thai
patients: A pilot study. Pharmacogenomics and
Personalized Medicine. 2015;8:155-62.

54, Queiroz MAF, Laurentino RV, Amoras
EDG, de Araujo MSM, Gomes STM, Lima SS, et al.
The CYP2B6 G516T polymorphism influences
CD4(+) T-cell counts in HIV-positive patients
receiving antiretroviral therapy in an ethnically
diverse region of the Amazon. INTERNATIONAL
JOURNAL OF INFECTIOUS  DISEASES.
2017;55:4-10.

55. Dickinson L, Amin J, Else L, Boffito M,
Egan D, Owen A, et al. Comprehensive
Pharmacokinetic, Pharmacodynamic and
Pharmacogenetic Evaluation of Once-Daily Efavirenz
400 and 600 mg in Treatment-Naive HIV-Infected
Patients at 96 Weeks: Results of the ENCOREL Study.
Clin Pharmacokinet. 2016;55(7):861-73.

56. Tadesse WT, Mlugu EM, Shibeshi W, Degu
WA, Engidawork E, Aklillu E. CYP3A and CYP2B6
Genotype Predicts Glucose Metabolism Disorder
among HIV Patients on Long-Term Efavirenz-Based
ART: A Case-Control Study. J Pers Med. 2022;12(7).

57. Marin JJG, Serrano MA, Monte MJ,
Sanchez-Martin A, Temprano AG, Briz O, Romero
MR. Role of genetic variations in the hepatic handling
of drugs. International Journal of Molecular Sciences.
2020;21(8).

58. Mollan KR, Tierney C, Hellwege JN, Eron
JJ, Hudgens MG, Gulick RM, et al. Race/Ethnicity and
the Pharmacogenetics of Reported Suicidality With
Efavirenz Among Clinical Trials Participants. J Infect
Dis. 2017;216(5):554-64.

59. Miller TE, Ellwanger JH, Michita RT, Matte
MCC, Renner JDP. CYP2B6 516 G>T polymorphism
and side effects of the central nervous system in HIV-
positive individuals under Efavirenz treatment: Study
of a sample from southern Brazil. An Acad Bras
Cienc. 2017;89(1 Suppl 0):497-504.

60. Maseng MJ, Tawe L, Thami PK, Seatla KK,
Moyo S, Martinelli A, et al. Association of CYP2B6
Genetic Variation with Efavirenz and Nevirapine
Drug Resistance in HIV-1 Patients from Botswana.
Pharmgenomics Pers Med. 2021;14:335-47.

61. Tawe L, Motshoge T, Ramatlho P, Mutukwa
N, Muthoga CW, Dongho GBD, et al. Human
cytochrome P450 2B6 genetic variability in Botswana:

44, Bunu SJ, Owaba ADC, Vaikosen EN, Ebeshi
BU. The Cyp2h6 Gene Polymorphism and Phenotypic
Correlation of Efavirenz-Based Combination Therapy
Among the Niger Delta Ethnic Population:
Implications in  Modern  Pharmacogenomics.
Pharmgenomics Pers Med. 2022;15:45-54.

45, Nagata K. Drug metabolism catalyzed by
cytochrome P-450. Folia Pharmacologica Japonica.
2009;134(3):146-8.

46. Ford GR, Niehaus A, Joubert F, Pepper MS.
Pharmacogenetics of CYP2A6, CYP2B6, and
UGT2BY7 in the Context of HIV Treatments in African
Populations. J Pers Med. 2022;12(12).

47. Huang LS, Carey V, Lindsey JC, Marzan F,
Gingrich D, Graham B, et al. Concomitant nevirapine
impacts pharmacokinetic exposure to the antimalarial
artemether-lumefantrine in African children. PLOS
ONE. 2017;12(10).

48. Leger P, Dillingham R, Beauharnais CA,
Kashuba AD, Rezk NL, Fitzgerald DW, et al.
CYP2B6 variants and plasma efavirenz concentrations
during antiretroviral therapy in Port-au-Prince, Haiti. J
Infect Dis. 2009;200(6):955-64.

49. Sandherr M, Maschmeyer G. Pharmacology
and metabolism of voriconazole and posaconazole in
the treatment of invasive aspergillosis - Review of the
literature. European Journal of Medical Research.
2011;16(4):139-44.

50. Li D, Xie AH, Liu Z, Li D, Ning B, Thakkar
S, et al. Linking pharmacogenomic information on
drug safety and efficacy with ethnic minority
populations. Pharmaceutics. 2020;12(11):1-10.

51. Ngaimisi E, Habtewold A, Minzi O,
Makonnen E, Mugusi S, Amogne W, et al. Importance
of ethnicity, CYP2B6 and ABCB1 genotype for
efavirenz pharmacokinetics and treatment outcomes: a
parallel-group prospective cohort study in two sub-
Saharan  Africa  populations.  PLoS  One.
2013;8(7):e67946.

52. Haas DW, Kwara A, Richardson DM, Baker
P, Papageorgiou I, Acosta EP, et al. Secondary
metabolism pathway polymorphisms and plasma
efavirenz concentrations in HIV-infected adults with
CYP2B6 slow metabolizer genotypes. J Antimicrob
Chemother. 2014;69(8):2175-82.

53. Damronglerd P, Sukasem C, Thipmontree W,
Puangpetch A Kiertiburanakul S.
Apharmacogenomic prospective randomized

VEY his oF ol A 090

pio (S Sl abno


http://saremjrm.com/article-1-314-fa.html

[ Downloaded from saremjrm.com on 2025-05-14 ]

Y¥) oSty 5T addllae Sy sl pdilio s CYPA50 (olagand o by ol aylie

Efavirenz Metabolism With Hepatitis C Virus (HCV)
Treatment Relapse Among Human Immunodeficiency
Virus/HCV-Coinfected African Americans Receiving
Ledipasvir/Sofosbuvir in the ION-4 Trial. Clin Infect
Dis. 2018;66(12):1953-6.

71. Meng X, Yin K, Wang J, Dong P, Liu L, Shen
Y, et al. Effect of CYP2B6 Gene Polymorphisms on
Efavirenz Plasma Concentrations in Chinese Patients
with HIV Infection. PLoS One. 2015;10(6):e0130583.

72. Gounden V, van Niekerk C, Snyman T,
George JA. Presence of the CYP2B6 516G > T
polymorphism, increased  plasma  Efavirenz
concentrations and early neuropsychiatric side effects
in South African HIV-infected patients. AIDS
RESEARCH AND THERAPY. 2010;7.

73. Winston A, Amin J, Clarke A, Else L, Amara
A, Owen A, et al. Cerebrospinal fluid exposure of
efavirenz and its major metabolites when dosed at 400
mg and 600 mg once daily: a randomized controlled
trial. Clin Infect Dis. 2015;60(7):1026-32.

74. Mukonzo JK, Owen JS, Ogwal-Okeng J,
Kuteesa RB, Nanzigu S, Sewankambo N, et al.
Pharmacogenetic-based efavirenz dose modification:
suggestions for an African population and the different
CYP2B6 genotypes. PL0oS One. 2014;9(1):e86919.

75. Lee KY, Lin SW, Sun HY, Kuo CH, Tsai
MS, Wu BR, et al. Therapeutic drug monitoring and
pharmacogenetic study of HIV-infected ethnic
Chinese receiving efavirenz-containing antiretroviral
therapy with or without rifampicin-based anti-
tuberculous therapy. PL0oS One. 2014;9(2):e88497.

76. Oka S. Side effect of efavirenz and
CYP2B6*6/*6. Japanese Journal of Clinical
Pharmacology and Therapeutics. 2013;44(3):233.

77. Wyen C, Hendra H, Siccardi M, Platten M,
Jaeger H, Harrer T, et al. Cytochrome P450 2B6
(CYP2B6) and constitutive androstane receptor
(CAR) polymorphisms are associated with early
discontinuation of efavirenz-containing regimens. J
Antimicrob Chemother. 2011;66(9):2092-8.

78. Sarfo FS, Zhang Y, Egan D, Tetteh LA,
Phillips R, Bedu-Addo G, et al. Pharmacogenetic
associations with plasma efavirenz concentrations and
clinical correlates in a retrospective cohort of
Ghanaian HIV-infected patients. J Antimicrob
Chemother. 2014;69(2):491-9.

79. Johnston J, Wiesner L, Smith P, Maartens G,
Orrell C. Correlation of hair and plasma efavirenz

a case of haplotype diversity and convergent
phenotypes. SCIENTIFIC REPORTS. 2018;8.

62. Marais A, Osuch E, Steenkamp V, Ledwaba
L. Important pharmacogenomic aspects in the
management of HIV/AIDS. South African Family
Practice. 2019;61(1):17-20.

63. Niedrig DF, Rahmany A, Heib K, Hatz KD,
Ludin K, Burden AM, et al. Clinical relevance of a 16-
gene pharmacogenetic panel test for medication
management in a cohort of 135 patients. Journal of
Clinical Medicine. 2021;10(15).

64. Mukonzo JK, Okwera A, Nakasujja N, Luzze
H, Sebuwufu D, Ogwal-Okeng J, et al. Influence of
efavirenz pharmacokinetics and pharmacogenetics on
neuropsychological disorders in Ugandan HIV-
positive patients with or without tuberculosis: a
prospective cohort study. BMC Infect Dis.
2013;13:261.

65. Rodriguez-Novoa S, Barreiro P, Rendon A,
Jimenez-Nacher |, Gonzalez-Lahoz J, Soriano V.
Influence of 516G > T polymorphisms at the gene
encoding the CYP450-2B6 isoenzyme on efavirenz
plasma concentrations in HIV-infected subjects.
CLINICAL INFECTIOUS DISEASES.
2005;40(9):1358-61.

66. Mango K, Kiss A F, Fekete F, Erdés R,
Monostory K. CYP2B6 allelic variants and non-
genetic factors influence CYP2B6 enzyme function.
Sci Rep. 2022;12(1):2984.

67. Gatanaga H, Hayashida T, Tsuchiya K,
Yoshino M, Kuwahara T, Tsukada H, et al. Successful
efavirenz dose reduction in HIV type 1-infected
individuals with cytochrome P450 2B6 *6 and *26.
Clin Infect Dis. 2007;45(9):1230-7.

68. Kim B, Yoon DY, Lee S, Jang 1J, Yu KS,
Cho JY, Oh J. Comprehensive analysis of important
pharmacogenes in Koreans using the DMET™
platform. Translational and Clinical Pharmacology.
2021;29(3):135-49.

69. De Almeida TB, De Azevedo MCVM, Da
Cunha Pinto JF, De Almeida Ferry FR, Da Silva GAR,
De Castro 1J, et al. Drug metabolism and transport
gene polymorphisms and efavirenz adverse effects in
Brazilian HIV-positive individuals. Journal of
Antimicrobial Chemotherapy. 2018;73(9):2460-7.

70. Kleinstein SE, Shea PR, Stamm LM,
Sulkowski M, Goldstein DB, Naggie S. Association of
CYP2B6 Single-Nucleotide Polymorphisms Altering

VEY liess oF o lads dho,go

oo Sy i alowo


http://saremjrm.com/article-1-314-fa.html

[ Downloaded from saremjrm.com on 2025-05-14 ]

sl S,

Y¥Y

nevirapine in HIV-infected patients. Pharmacogenet
Genomics. 2005;15(1):1-5.

89. Mukonzo JK, Nanzigu S, Waako P, Ogwal-
Okeng J, Gustafson LL, Aklillu E. CYP2B6
genotype,

concentrations in HIV-positive South Africans. South
Afr JHIV Med. 2019;20(1):881.

80. Glass TR, Rotger M, Telenti A, Decosterd L,
Csajka C, Bucher HC, et al. Determinants of sustained
viral suppression in HIV-infected patients with self-
reported poor adherence to antiretroviral therapy.
PLo0S One. 2012;7(1):e29186.

81. Masebe TM, Bessong PO, Nwobegahay J,
Ndip RN, Meyer D. Prevalence of MDR1 C3435T and
CYP2B6 Gb516T polymorphisms among HIV-1
infected South African patients. Dis Markers.
2012;32(1):43-50.

82. Haas DW, Severe P, Jean Juste MA, Pape
JW, Fitzgerald DW. Functional CYP2B6 variants and
virologic response to an efavirenz-containing regimen
in Port-au-Prince, Haiti. J Antimicrob Chemother.
2014,;69(8):2187-90.

83. Nguefeu Nkenfou C, Atogho Tiedeu B,
Nguefeu Nkenfou C, Nji AM, Chedjou JP, Tah
Fomboh C, et al. Adverse Drug Reactions Associated
with CYP 2B6 Polymorphisms in HIV/AIDS-Treated
Patients in Yaoundé, Cameroon. Appl Clin Genet.
2019;12:261-8.

84. Carr DF, la Porte CJ, Pirmohamed M, Owen
A, Cortes CP. Haplotype structure of CYP2B6 and
association with plasma efavirenz concentrations in a
Chilean HIV cohort. J Antimicrob Chemother.
2010;65(9):1889-93.

85. Mugusi S, Ngaimisi E, Janabi M, Mugusi F,
Minzi O, Aris E, et al. Neuropsychiatric
manifestations among HIV-1 infected African patients
receiving efavirenz-based cART with or without
tuberculosis treatment containing rifampicin. Eur J
Clin Pharmacol. 2018;74(11):1405-15.

86. Jithesh PV, Abuhaliga M, Syed N, Ahmed I,
El Anbari M, Bastaki K, et al. A population study of
clinically actionable genetic variation affecting drug
response from the Middle East. npj Genomic
Medicine. 2022;7(1).

87. Haas DW, Ribaudo H, Kim RB, Tierney C,
Wilkinson GR, Gulick RA, et al. Pharmacogenetics of
efavirenz and central nervous system side effects: an
Adult AIDS Clinical Trials Group study. AIDS.
2004;18(18):2391-400.

88. Rotger M, Colombo S, Furrer H, Bleiber G,
Buclin T, Lee BL, et al. Influence of CYP2B6
polymorphism on plasma and intracellular
concentrations and toxicity of efavirenz and

VEY his oF ol A 090

ol Sty iy alowo


http://saremjrm.com/article-1-314-fa.html
http://www.tcpdf.org

