[ Downloaded from tumj.tums.ac.ir on 2025-04-19 ]

s Ulis TG TV slatadn A s lact VE o550 A190 5T 5La5 (S psle slStill o Sty Sty alas Il ”V”

Saape ot Gl by Gloyd 53 (63,3 (S iy (Sl

W0/ A ST TR AT i L A0 ANA s A0 YV sl s 54&

eaS e Jilge e S S il (S50l 5 (S sl e 5l AU S Ol O

Sleslanwl U 55285 5 cpass bl Ol 0lb o pampn Oloys 5 pasdd Aib e Ol 51 50
1,8 el 48 Llesls 0L Slllas Ll 2l o Sl sloasly 5 (TNM z) 0lb o Soo U7 sls S35
s gl A e a2 | 358 Olomas Olays Sl e Ol 51 ot s ol oslie WOleys ol il 3
s e ) SOl s b s s e 95 e Sl i (S0 Sk S ol ol ediasol
3 o5 S ol s dalE el ke 580 5 b glaasl LLS s JsSse la oL
03 i s el il el S, Sl Sl e 28 055 bl s slaols B 5 IS0
ROl (g3b5 d B Ol (S5 fasn Geb sla 2 s ens JiS0se LBy Sleslinad b g Sasp
Ll g e oS Couls SHbe 5l (glas samme O3 S V_Al_}.% Sladlas Rl ele S s 3 J@JJ Lan 53 Sl 0l
oslinal Jasms Cilisee (gla pite jpa 5335 a (S5 sk s i b s olen S 2L Gl
5l ois Slial 5 ol cla Sil St lid L oS asle gal 3 1 06l ol o5 ods ol 2358
Aile oy slad 5Spe 5 JUIS 550 laeal T 51 osliad Ly Jlscbin 5 poluansl slalless absas
e il 53 a0t wndls sl o8 Oty Ol on & Slase 3131 Oleys win )3 (S 3ol 5 Dlos 2l 5
Dl s 3550 Oy O Olays 5 Lasiis W) 55 (658 Sy e las ) ol dead (655

.m.ké

laaa Oleys (Olewy Ol s (53 3 Ji..ﬂf s olls

\E)

e e e
rd.',Ua.L» ol
T S
Yd«ub~ Sases

x
PSPPIV

Sy pale sl o Shy Siifog S
Ol s oyl s 5 ol

oSl Ol sl pole (sla pingt ;5 0=
Ol Ol g Sl o sle

ol o8 (2) (5 ol Ol oy =T
ol ol ils S woliils S S5

N oAl ( Sy S f oy, S
Ol Ol s SE iy ol oS

*
ke o2l sy 53 SLLS (O, i s i 8

Sy K 0y S Sy edSEs Ol Sy
SYV-AARAY 40 il

E-mail: modaresi@razi.tums.ac.ir

el el Slos pls et ) 4 Ol 4 Ss O ley
uJ'LA)J f}""’}‘ L;lAL)Lj) @ uJUpr Q\)Lq.:.: (a_)l.ﬁw J&l Xlesls
S 313 5m s Ol (gl Ol sy st 5 Las el el cwli
Sl a5 s 5 (olaw VU Sl i Ss 0 5l 0L
Aol ke s 8 g a4 e 5 ol S
Ol Oloys 4y (g i Gy (ol S pll ol 53
ol Sleys c.ub &S bl i a8 esls OIS dalsd s e
e bolse 5 IR (e (e rames 5 550 0 i S5

Tehran Univ Med J (TUMJ) 2016 December;74(9):607-13

http://tumj.tums.ac.ir

sladleys Sl e o Jols 1 b 5y, 5l ;s""l’ Ol s Ols s

Sl,ys B gloys pand 5 gl Sasly (Wl olas] o
u_i.lj \Jwbdn S35 6(..0., o 53 a8 bliia 5 ola
Loy 5l eslial b &S ol (K5 55 ns fad S g3
by o pmatiie &S 555 g Glesensd B8 o s S
gu)z*.,\;sua L;iw\) Soles Ou)bjuwaéd& BrRB
Slp Men gl ol s cle K G Sz Ikl

AL Tl 0350 fse JalS sbar b Oleys 4 Do


https://tumj.tums.ac.ir/article-1-7802-fa.html

[ Downloaded from tumj.tums.ac.ir on 2025-04-19 ]

OlolKas 5 didip phian o A

e Ol (S5 sy Gusb Sl s34 (b be St
A Gl I syl ) s b bl
sl ol Sz 555 L3l 5 oo

Sl 4 s & oo Sy G Sl gl
Salen 4 asly 1 5L b Solegn il e 5 S0 ol
2l 5l 58 b sbesd i 5 paob Slais L b 23
iy Widd el JSse gl S Sl
OL 035 550 a8 (o3l Bl Slabis (ol laasls ol 5leslaad b Sl ys
gh g 03ls Wl el 5 Jazeme OT 55 glatlte o551 2l
oo S Ok Oy 55 HER2 Ol 50581 46500 Ol ey
A Olays LT a8 23 8 eas Ol5 o 0T il p o ol ke
B il b ssE Wl e LS e sley oal s HER2
3 s sl 5 BELISA gla iy, alwsa HER2 0Ly
Sa (533 Sy w03 xS Suse bl
S el Sl 5l Gl same 035 @l Sldlee ) g
dob s Sépiy J s ol Sy Lol sl LS
bl ame ilohe glaine pam 3 03 4 (S

\\7\\'}\/.;

ol 53 el Goj g L (gl 1S Ol e
Ol o Slibie 5 32 bl o S5 O i Sl Ol
3l S5 il S 6 Ol i ol Cotlid oy g e
ladleys (3S com aSl 35 O sl el
S 3 oS Ol O oy ol 3 33,5 s dlm ol 3 Lol
Sl DY Lol pan a3 sla g (ol iy e
‘i’i.xib.ua g JB ol & sys

S e e e 5 005 53 Ol Sl Ol O
O Ol ol 53 05 Oske S i ja il e O S
S b S e Olsee YA Jlu 31 s s 0nls Laseds Ol
Ogde 2alS Olpe cpl ol a8l J2alS Jlo a3l 4 Y Ol e
Fo Sl Gt 4 s 5 6 LE Glatas b3 Sty
e s

Sl Jold dies s by Ol sl 534S Jllye
(U3 s (5, la SN ;—*3)' S 3 aome Jalse (S35
Ol 4 Ml oS o b Jolse cpl Joloh 0 &5 il o

Oloss bl sdas jsbay 4 S1 L Lage S SS 1B
S eslizal b 55855 e el Ol 0 Mats Olilew 615
oo ol bl e (TNM ) 0 o S 5T (sla S5
5> Slosd paeal el S0 935 Sy sl Sl Sl
Ladle S5 s SOSm s Shs oll  s
PSS Sl s S oless oy n Sl pY pl il
s Ul tias 0L 1 (s ley g Oles 5 55 5,00 ke
2B o iy i gt ol (S5 Sla bl
Oloys Hshtea A Slojlsns (63,3 (b ks B oo O
S S i s il e s w05 O b
D3 bl s slew (S5 Ll 5 (Salils anle b Sl
L Slos Ly bagls oS plie osline laciloly 255 5,8
s e 3 50 o

Msa b cle ls S 28 (608 (S Sua Sl o
by bis Oles 5o (a5 B0 5D b Slony SOl e
L e s JBl-

52m 5 Ol pus Olays 53 oS gl pig Sloys o by 25 b
3ol ot ot i s g Sl e o)l
30l B el glay e ol s Salie asely la s
GBS 1y gsline lacslls o5 sdiSepd plie (a3 oo
e slagely Ml o (IS k) s pa s bl S e
sl syl by 055 e sdalie Oloys &y s iliie 331 55 1)
QIS Bl 53 tled o ($05 08 (934 Sy s gbaoles
Cold bgley Sos dles Ol 53 (g3 Sy Codbye
Vil b 58 se gl s

bk e Jobo sla s 5 Ol 03 s sa05 pluls
L3 OIS s B el ol o Jsko 35 50 Jts Hse 8
S0 SRlBl e sl a8 Bl s g5 55 8L S e
o 3 45 hsoaa cladleys ol sld s slaobs
3 Soprs Sbosn Dl oy o2k LIE g p Sy
Gl el S (o Sl (Jobe A3 03 s el UL sla e
S5 a5l e day 5sSB slas s Lle Ol &
Slagssb T 5l esliul b &S A3l o 55505 ladshwr L3 5530
g g Gime S S Sad ST 50 laeiS Sles 5 JUIS s

FIFEF Y A o)lais VF 0,50 I 190 5T 5her (K psle olCetily o 55 oaitils alono


https://tumj.tums.ac.ir/article-1-7802-fa.html

[ Downloaded from tumj.tums.ac.ir on 2025-04-19 ]

-4 Ol Glb peu Loy yu (5058 (Kb sla 35/

Sl i gl i, st o Sl Lol slaciis
A3 Gleys Bda 53 edes sbay Oliy Ol 53 L
Sl iy 558 s s Shsel s sde 4B S
s dal esls s LS sbe S (HER)

2 Ol Ol OLe 3 &S age slassls 5l (S
L Ohley bais a5 WL o (Tamoxifen) eSS 50l (5515 355 o0
O 012 ol s e O gl sy e (5 2l 05,5
Wbey & =l Jos 3 o s0ls Ol ol JL YY)
Qb Ol (libie § 58 Gmizmen 5 Ol Ol v sl ol e
Fashe e

2 sl A sl O3 el wlie 3 Ses b iS5l
Odsrd sy & il b Jpsl il 358 0 555 Slas s
e 5 (AF-D) S g5 oSl 556 2133l o (ER)
o 3 0hd 0 pels 3 ER G L sl aal Lo il ER
wled 3515 0l 0 pauls w.(l.AS o S35 0 AF-2 OUS Jles
Gl e 0555l gy ol Jlasl b 0l 55 5 553 0
s et Sl oh Sl 338 o Jsbe o 5 (s
555 Jlb Ul L BR= S pol SKhaS Ll S o Jos
ek 5 o335 il e Bl Sl b AF2 5 55 |, AF-1
e A

ool 3 eslimal Wl e ERH lulis s ax€ oS 5 pbOlas
Al AL o phSel PSS L0 1 Ol g
S 3ol S s odat 5l b g0 4 5 4B S 13 CYP2D6
ol (Saly (S3dpm 5 31 oS 353 bds iS50l
Al S ol e YT s 3 o el oS 4 e
3 Sl St 4 e kSl L )
33 8 plp (Sals sems b s et Lla, s 650 ool
S 3 lendly CBle (g5 mul (Slaedi S 4 S S
IR SV R SIS ST P e

o sl o, 8 4 SlS 5 ol ds b 3l e
33 dsho gl 5 LS5 S5 o 5 s el Jlal Sl feate
Scilyls CYPID6 S o it |y s il S o 20
U &S oS e Cills Slow 45 iose o3 )l il

J]a?ﬁw,s}aubub)i Syl S n.l.«.i:\.: ails b g C".'li)b

Tehran Univ Med J (TUMJ) 2016 December;74(9):607-13

http://tumj.tums.ac.ir

Sl ps bl Dy O J STl AUl Oy
o B350 8 a%e (638 o )3 08 5 Comer mhaw 55 08 2l
3 SlFU Olpe 31y asd e Sl ozl s d i
TS (le Sl E6 s S e

23S o Al 53 (b3 sl el 5l pSas 55 el
s S Ol Ol Ol e s Jl pl bl ey
oS sy Gl bl g Gl Pl 02 pile SE e ls
Spi Sl Ol 4 el wite s G35 ST oKy
aalital 350 nb Sy AL e (o5 o Ol Ol e lacl
S sl o b s S e slayses gLl Gl
2 A8l e il glas o Kiy bl el
el 228 s o (0315 b nex

s Olsles cal 53 g e SO0l A3 S &S boles
2 Galie lagal Sl s (S5 s (S5 sbasls
Izt Olizmar Oloys 5l g 3 A5G sl dd go ol S 5 5505
S Sy bide sladleys 03 5Ba cpl ks Lley Y 540
Ll S50 S

23 s S Lgur.wf'L{aJ'\ b S asdS slaans b o
i S o &5 el aly Rl Oty Ol e 2350y
sboles 5 (Sads olid ¢l o585 sl Sobsn Sl ol
sl 0l (65 5 Sy slscbda

S BRCA2 5 BRCAL a0} 5o Lier Cotlid 450 Ol sieas
GRIP e L Ol O & Sl o (I
Al e 5 O ol K55 bl 4 ol b ol
o 3l 2 O3a il gy el 0l jlaida Slays sl Kal,
Glhas Obe 5 Sl G sl 8 ol dbe sl Sbess
oxres G Al esde sk len Gl S ol
AP ) s s Gbd e e Sl (5l S Aoy
S 5l Ol Ol s 4 Mae il (sla S 51 VO 5> 5,8 s
G2 Sy 65000 i ol plad L s e st )
shazal 03 5 oslame ol 3l S5 Glac sl Jdsay Oy Ol w5
eblsis Bl ekiS b Jalge 5 oo glay st 5 (SS5
TEASL 1

L S5lo s wlal 653 (S 53 lacdas slagles 5,8


https://tumj.tums.ac.ir/article-1-7802-fa.html

[ Downloaded from tumj.tums.ac.ir on 2025-04-19 ]

OlolSan 5 it i e 1.

s wed cnl 53 b 2L 5 as el HER2 ol L
(’U &S (Trastuzumab) Clegjssl 5 V44A Jle ;3 55 a4
Mie 003 3 eslizul (gl Lib o (Herceptin) oot 01 (gl
sleia HLSG win an b wda ja ol 5 5eS Lol pen Dby O e
st gyl e b ssh e ned 2SS dlesa L
Aoy bl o Lol 55 Ol 5 plulis HER2 (gla ) st
T e i E e S5l S e

Gils a8 el Gladl Jlydl A sla, 556 o3l 5l 51 HER2
A 5 3imsl 0 sler 5 4w S HER gl Al e o5 Sl
psx)l;x@@J@m&@;“;ﬁ\.x\yhg,u
Jab O Jlisay 5 3US i, Sdld o Ay slay 556 o Sl
3 Ay e S o5 e Jole s gladanly 5l gLl oas
ol slasl 5o S ol yenas HER2 W0 o Jshe (5,800
R N o R W [ RSV S S TV R i B
Yo}‘o._ﬁﬂ&

55> 5 (Trastuzumab) Ol s} sinl 5 5 Shas gl 5 (""‘“‘K"’ Lo
S 55 1o 33,5 b aaws s a5 3T o tege 45 5505
Sldsbe B o S Aibe o3 ST 4wy Jske
' 5 55 o HER+2

olastl JUsIS s 3k ST Wl 5> Slesssal 5 (5l
Oy S sladle v » HER-2 6,5 4 &5 L3l 00
)'l g) :ﬁ& .L.b) u_,<.vj:>£v E) QT A.ZEGF JL.AJ\ C:‘l.a E) ol J.,a.ia
oo O b Gl s d e a8 Bl G b

Y

uj\)LAﬁ 33 gl C)'i\ S EIRY O.J}.iua S L;d}:;\:.wJLA

Al oals 1, HER2 oy Lhlpl & s dalys s
Sydie ohid ol igeS 53 &S Lol sl can Sl S
Sl 353 H A 5 ¢ O G DS e e s
WS o sl Gp odsl b &S il LB edhe sl
lal S S F a8 Ll Sl bl
55 " AL o I OT 51 5 Oleps Jgb 2 B L5
700 b (golay 258 S s adyl Oloys 51 ey Slagssal 5
Py
Syl Ol Ol o Sililin 53 4 Mas O 51 (& 5o

CYP2D6 5l mls o555 Slacslls il oo VU Oloean 350
103 S el a3l 4

Lo g1 0iSe 3d slie (Poor metabolizer, PM) Cins oiSe 5 slie
(Extensive metabolizer, 4 oS 5 sl (Intermediate metabolizer, IM)
33l "1 (Ultra rapid metabolizer) L Lo oiSe 3 ks 5 EM)
Sss 6 xzea (IMIM, IMPM, PMPM) slacs 5 sl
A lls Vor 5 e 05SE ks 5 ke g sl S
JCOE PRV (,w-;'l o

&S Lib e CYP2DO*1 55 (Wild- type) 03 (anb ¢
Slossl S e &S 1 (M) Ll edsSepd gl w5l
LS o e (63 Shas 8 gl pod s, CYP2D6*3, *4, *5 and *6
23 Bl 53 hisd o o pmms (PM) LS lacdiSos sl 55
S Lied g 55 ool Jols A8 (laodiSs ) sl £AY-AV 5 50
Coamozr &S (slaeliSssd slie 1V Jule CYP2D6*4 Laosl Ols S|
AaL e S i

CYP2D6*9, *10, *17 and *41 e 55 sdas 5 sbas (pizmen
ol sbls sl 5 aS e Ol anl ials el L &uﬁ;j
e 5o AT e leda (IMS) Lo gt 0S5 plie b 555
Ll 55 e S 526 b Olays g3, 51 iy CYP2D6 (5 55 (s
bty ol lew S S5 53 5 LS Setn b Ol @ mal
(Raloxifene) -iS oy (gosls il lawgie L LS 0diSe ] sl
s slagiasn syl b TS b R Kl
sleal; Olgsa olesa L CYP2D6 sl & duS e slginy
S LSt 5 5,8 8 eslinl 30 GheS gl g
Loobys @ 8 Shley pml 5 L5 S5 Biae el
Sl o5 5 LT Koo Bl das e Ste ks (S 5l
S

o Jlasl b oS el (555 (g,ls (Fulvestrant) <l i 5
LS o 6, sl AF g5 > » 043 Js SIER

il e HER2 (i Ol Ol 55 Sloys Gola cpaso
JHIs SLS s e Sl JKaze lesl gl 4 Glaze HER2
s gh e bdse Glh 5 ol ) caw oS AL plis
517010 3 01 passp A 315l s 5 HER2 O3 0l aal53l

JU4IS 550 gL 5T VAAY Jl 5 bl o G| Ol (gla g0 55

FIFEF Y A o)lais VF 0,50 I 190 5T 5her (K psle olCetily o 55 oaitils alono


https://tumj.tums.ac.ir/article-1-7802-fa.html

[ Downloaded from tumj.tums.ac.ir on 2025-04-19 ]

RSN Ol Glb peu Loy yu (5058 (Kb sla 35/

s 1y 55 lacdan ol s rUSﬁ S Ly o (.,..J.v B3 =y
a5 5ke baes S ol il e

Mesenchymal-like -Y Basal-like TNBC (BL-TNBC) -\
dmmune associated TNBC (I-TNBC) - .TNBC (ML-TNBC)
HER2-enriched -¢ JLuminal/apocrine TNBC (LA-TNBC) -¢
Lo b o es,S a glos ki 5l TNBC (HER2e-TNBC)
L LSS ol IS a3 s asd e e pls OIS
TS e ol sl

S Dol ey Ol Oloys 53 (935 Sy 1 S et
3 Sy 5 ol Ol s ol Sl SO ra 5 o g5l
ks ol plple Bk e cs 5 el el s s L
31 Ohley aen gl 2kl uxls SO s ol sl S
& M Ohleg sl Oleys bzl 45 auS &S boles LS e
sps Sesll e Sy 5l eslind b Jsene ssbay Ol e
G Sns bl » o (San s Sl e Ll 3L s
Al S5 5 S

Sless 53 533 (S 5,08 lr @sed g Ol O e
oot O e el Oy s 53 b S lesn alalis ol O
30l g (S5 Sl goses sl Sl 35l Cuenl
0ok ,S om0l S 5 pluld WS b asia |y Jb S Cunss
Slasl Olge Lol Jlosdyl 13, 5586 ak,S 5 035
Oloys 53 @3,b (S 3,08 Sdyly 53 s S Sl
el ails Dby O

Ol 3l & ol o8 Sy g sles S Sladlae pioman
Lol @l e glasls 5 a8 &5 TNBC Olles 5,
b e LB Sl 4an 3l 65,5 Kby onlaly el b jee
53 Oty Ol e @ Sis Ol St 31 (S sl 5 Oloys s
5o Oloys 4 L g ax ST s o il ad, w g, (S
Sl 2liS505 5 s 4 50 O (ol S 4
skl 53 55500 sl sl e OF 3 LS olantl JSUs
Slapme cls 5 IS 5L N Bl L S
5 e gl Bl Ol Ol slds; s s C);:A}qu.:ﬂ
g5 A Gobaml Bl 5 Do el S 35 4 s

35S 3 eslinal 3,50 Sa5alias ssbay s s

Tehran Univ Med J (TUMJ) 2016 December;74(9):607-13

http://tumj.tums.ac.ir

350 0less 3l m Solew 5 i 3 Slesssinl 5 a4 o
oY ls sy Kl Glaglls 4 Sl il S e
iam sl caw & Sl Jd S S J S 56 S (Lapatinib)
(EGFR) 333 o Jlydyl 4, 486 o, S 5 HER2 LS
L oeaS5 o5 als onl &5 Wlesls 0l laiass 558 e
o3 70V U (goley b 0y Al o (Capecitabine) ol S
RHPg I 5 ol a8 edd esls QLS Sldlae 5 o L Coul
oo p Bl A nl 48 258 Sloyssial 5 Edlad (LI o
T s dlasl 55 Sloss sl 5 4 pslie glad sl

OAd o5 yauls Slee b 31 55 (Pertuzumab) Clesss
2 LSS aS e Wl s Ol Joo glsl ule L HER2
Clegisial 5 LS 5 o3 oS Sl Aol 50 g0l Olyen Sose
Al OLSB L ) 5 seS

5> s 3 Fals Ol okl 3 sa (S5l S i
DS 53 (83,8 Sdigy 2,08 S35 p by Sladlas il o 055
Sloss S5l g5 opl s e bl ol 8,5 50 Syl
g edd pasie LOT Sais ol Sl uis a5 Lol w53 KI5 e
5 50 S ek S e sl S e s A2
e ool 3 S BROAT 0yl bl s Dy 835 S5
Oy O 3 (Clsplatin) 5y s &1 oy S5 L o
sl ol o (05759, 5 O350l HER2 o5 ,.8) Triple-negative
S22 o Slapisn 0ol 3 Sl S5 ) Ol ol Sas
TS o e | Ol e p i3 gl S

Triple- 553 sls Oliny Ol o & De 0L 51 7Y0 B Yo
S, BB ox dzes (TNBC) (Liaw «8aw) negative
3 g8 opl ke HER2 5 (PR) O 2bs: (ER) 05,0l
5 s Sl bl G erle oS sl Ol
Sl pasis 5 Glbs by Wil S 5585
sl la) 52 2Vl el

e 6l sl Jold Ol cpl L bas Ol
ar Sl sl o kS Ko 5 dlepdal sy 581 ki, S (555
mlie Sleys Glaal -zl say Oblew ol 53 Oleys 5 & o
ol 5 TNBC 4 Moo Oslaw 7 nls o8 56 Lagls opl sl

g SeS laasl 5 S5 las Shes O Sap sl S


https://tumj.tums.ac.ir/article-1-7802-fa.html

[ Downloaded from tumj.tums.ac.ir on 2025-04-19 ]

Hosseini Bereshneh A. et al. WY

References

10.

1

—

12.

13.

14.
15.

Wayteck L, Breckpot K, Demeester J, De Smedt SC, Raemdonck K. A
personalized view on cancer immunotherapy. Cancer Lett 2014;352(1):113-
25.

Burke W, Trinidad SB, Press NA. Essential elements of personalized
medicine. Urol Oncol 2014;32(2):193-7.

Rosenblum D, Peer D. Omics-based nanomedicine: the future of
personalized oncology. Cancer Lett 2014;352(1):126-36.

Olopade OI, Grushko TA, Nanda R, Huo D. Advances in breast
cancer: pathways to personalized medicine. Clin Cancer Res
2008;14(24):7988-99.

Verma M. Personalized medicine and cancer. J Pers Med 2012;2(1):1-
14.

Meyer JM, Ginsburg GS. The path to personalized medicine. Curr
Opinion Chem Biol 2002;6(4):434-8.

Hayes DF, Schott AF. Personalized medicine: genomics trials in
oncology. Trans Am Clin Climatol Assoc 2015;126:133-43.
Mancinelli L, Cronin M, Sadée W. Pharmacogenomics: the promise
of personalized medicine. A4PS Pharm Sci 2000;2(1):E4.

Ginsburg GS, Willard HF. Genomic and personalized medicine:
foundations and applications. Trans! Res 2009;154(6):277-87.

Cho S-H, Jeon J, Kim SI. Personalized medicine in breast cancer: a
systematic review. J Breast Cancer 2012;15(3):265-72.

. Molidor R, Sturn A, Maurer M, Trajanoski Z. New trends in

bioinformatics: from genome sequence to personalized medicine.
Exp Gerontol 2003;38(10):1031-6.

Kalia M. Biomarkers for personalized oncology: recent advances
and future challenges. Metabolism 2015;64(3 Suppl 1):S16-21.
Carrigan P, Krahn T. Impact of biomarkers on personalized
medicine. Handb Exp Pharmacol 2016;232:285-311.

Tan IB,. Tan P, and. Tean T.B, Personalized Medicine in Cancer.
Russell CA. Personalized medicine for breast cancer: it is a new
day! Am J Surg 2014;207(3):321-5.

. Murria R, Palanca S, de Juan I, Alenda C, Egoavil C, Segui FJ, et al.

Immunohistochemical, genetic and epigenetic profiles of hereditary
and triple negative breast cancers. Relevance in personalized
medicine. A4m J Cancer Res 2015;5(7):2330-43.

. Luo L, Dong LY, Yan QG, Cao SJ, Wen XT, Huang Y, et al. Research

progress in applying proteomics technology to explore early diagnosis
biomarkers of breast cancer, lung cancer and ovarian cancer. Asian Pac
J Cancer Prev 2014;15(20):8529-38.

. Rosa M. Advances in the molecular analysis of breast cancer: pathway

toward personalized medicine. Cancer Control 2015;22(2):211-9.

. Jung JA, Lim HS. Association between CYP2D6 genotypes and

the clinical outcomes of adjuvant tamoxifen for breast cancer: a
meta-analysis. Pharmacogenomics 2014;15(1):49-60.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31

32.

33.

Karle J, Bolbrinker J, Vogl S, Kreutz R, Denkert C, Eucker J, et al.
Influence of CYP2D6-genotype on tamoxifen efficacy in advanced
breast cancer. Breast Cancer Res Treat 2013;139(2):553-60.

Berry D. CYP2D6 genotyping and the use of tamoxifen in breast
cancer. J Natl Cancer Inst 2013;105(17):1267-9.

Dowsett M, Forbes JF, Bradley R, Ingle J, Aihara T, Bliss J, Early Breast
Cancer Trialists' Collaborative Group (EBCTCG); et al. Aromatase
inhibitors versus tamoxifen in early breast cancer: patient-level meta-
analysis of the randomised trials. Lancet 2015;386(10001):1341-52.
Brauch H, Schwab M. Prediction of tamoxifen outcome by genetic
variation of CYP2D6 in post-menopausal women with early breast
cancer. Br J Clin Pharmacol 2014;77(4):695-703.

Johnson JA, Hamadeh IS, Langaee TY. Loss of heterozygosity at
the CYP2D6 locus in breast cancer: implications for tamoxifen
pharmacogenetic studies. J Nat! Cancer Inst 2015;107(2).
Piccart-Gebhart MJ, Procter M, Leyland-Jones B, Goldhirsch A,
Untch M, Smith I, et al; Herceptin Adjuvant (HERA) Trial Study
Team. Trastuzumab after adjuvant chemotherapy in HER2-positive
breast cancer. N Engl J Med 2005;353(16):1659-72.

Ross JS, Slodkowska EA, Symmans WF, Pusztai L, Ravdin PM,
Hortobagyi GN. The HER-2 receptor and breast cancer: ten years of
targeted anti-HER-2 therapy and personalized medicine. Oncologist
2009;14(4):320-68.

Dokmanovic M, Wu WJ. Monitoring trastuzumab resistance and
cardiotoxicity: a tale of personalized medicine. Adv Clin Chem
2015;70:95-130.

Geyer CE, Forster J, Lindquist D, Chan S, Romieu CG, Pienkowski
T, et al. Lapatinib plus capecitabine for HER2-positive advanced
breast cancer. N Engl J Med 2006;355(26):2733-43.

Konecny GE, Pegram MD, Venkatesan N, Finn R, Yang G, Rahmeh
M, et al. Activity of the dual kinase inhibitor lapatinib (GW572016)
against HER-2-overexpressing and trastuzumab-treated breast cancer
cells. Cancer Res 2006;66(3):1630-9.

Yan W, Herman JG, Guo M. Epigenome-based personalized medicine
in human cancer. Epigenomics 2016;8(1):119-33.

Anders CK, Carey LA. Biology, metastatic patterns, and treatment of
patients with triple-negative breast cancer. Clin Breast Ca 2009;9(Suppl
2):S73-S81.

Liedtke C, Mazouni C, Hess KR, André F, Tordai A, Mejia JA, et al.
Response to neoadjuvant therapy and long-term survival in patients
with triple-negative breast cancer. J Clin Oncol 2008;26(8):1275-81.
Le Du F, Eckhardt BL, Lim B, Litton JK, Moulder S, Meric-
Bernstam F, et al. Is the future of personalized therapy in triple-
negative breast cancer based on molecular subtype? Oncotarget
2015;6(15):12890-908.

FIFEF Y A o)lais VF 0,50 I 190 5T 5her (K psle olCetily o 55 oaitils alono


https://tumj.tums.ac.ir/article-1-7802-fa.html

[ Downloaded from tumj.tums.ac.ir on 2025-04-19 ]

I [ ] ] v I l Tehran University Medical Journal, December 2016; Vol. 74, No. 9: 607-613

Review Article

Horizons of personalized medicine in breast cancer treatment:

Ali Hosseini Bereshneh Ph.D.!?
Danesh Soltani M.D., M.P.H.2
Negar Veisi M.D.?

Mohammad Khademi M.D.?
Mohammad Hossein Modarressi
M.D., Ph.D#*

1- Department of Medical Genetics,
School of Medical Sciences, Tarbiat
Modares University, Tehran, Iran.
2- Students’ Scientific Research
Center (SSRC), Tehran University
of Medical Sciences, Tehran, Iran.
3- Imam Reza Hospital, Kerman-
shah University of Medical Scienc-
es, Kermanshah, Iran.

4- Department of Medical Genetics,
School of Medicine, Tehran Univer-
sity of Medical Sciences, Tehran,
Iran.

* Corresponding author: Department of
Medical Genetics, School of Medicine,
Tehran University of Medical Sciences,
Poorsina St., Tehran, Iran.

Tel: +98 21 88983005

E-mail: modaresi@razi.tums.ac.ir

review article

Abstract Received: 17 Jul. 2016~ Revised: 08 Dec. 2016  Accepted: 19 Dec. 2016  Available online: 20 Dec. 2016

Breast cancer that is caused by the accumulation of genetic and epigenetic altera-
tions, is one of the main causes of death resulted from cancer. Various therapeutic ap-
proaches have been introduced for this cancer and the traditional diagnosis and treat-
ment is based on the prognosis estimation using cancer anatomic features (TNM sys-
tem) and clinical results, but studies show different responses of these treatments and
recurrence after those in some patients. This diversity is resulted by the differences in
biological and molecular characteristics. So genomic and molecular studies became
more important and the role of targeted treatment based on an individual's genome was
highlighted. Today, the progression in personalized medicine using specific individual
genome profile has been possible. The ultimate goal of such studies, in the setting of
the personalized medicine, is providing markers which can be used to risk assessment
of progressing disease. This new science cause great development in the treatment of
breast cancer by recognition of specific markers and application of targeted therapy.
Trastuzumab and tamoxifen are the most common monoclonal antibodies applied in
these patients depends on their biological and molecular profile. The good response to
tamoxifen is seen only in patients with estrogen receptor (ER+) which inhibits the bind-
ing of estrogen to its receptor. Defect in the metabolizer enzyme of tamoxifen
(CYP2D6), which convert it to the active forms, results in the increased risk of recur-
rence after treatment. Fulvestrant is another monoclonal antibody which its effect is
similar to tamoxifen. Trastuzumab suppresses the cell growth by binding inhibition of
epidermal growth factor to HER2 receptors. In the metastatic form of disease, the pa-
tients may show resistance to trastuzumab, so lapatinib is suitable alternative in these
cases. Pertuzumab combination with trastuzumab and chemotherapy with taxane blocks
the dimerization of HER2 with another form of HER receptors. The application of per-
sonalized medicine in triple negative phenotype is limited due to the lack of appropriate
targets and biomarkers, it makes necessary to do further studies. The aim of this review
was to describing the different aspects of personalized medicine and introducing the

most important biomarkers and targets in the treatment of breast cancer.
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