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Tamoxifen is a standard endocrine therapy for
the prevention and treatment of steroid hormone
receptor positive breast cancer. Tamoxifen requires
enzymatic activation by CYP 450 enzymes for
the formation of clinically relevant metabolites
4-OH-tamoxifen and endoxifen, which both
have a greater affinity to the estrogen receptor
(ER) and ability to inhibit cell proliferation
when compared to the parent drug. CYP2D6 is
the key enzyme in this biotransformation and
recent mechanistic, pharmacologic, and clinical
pharmacogenetic evidence suggests that genetic
variants and drug interaction by CYP2D6 inhibitors
influence plasma concentrations of active tamoxifen
metabolites and outcome of patients treated with
adjuvant tamoxifen. Particularly, non functional
(poor metabolizer, PM) and severely impaired
(intermediate metabolizer, IM) CYP2D6 variants
are associated with higher recurrence rates. Their
frequency in individuals of European descent ranges
between 10 and 20 % leaving these individuals
with little or no capacity to convert tamoxifen into
clinically relevant metabolites. Several studies in
postmenopausal patients with ER positive breast
cancer including our own showed that patients
with PM and IM genotypes had shorter relapse-

free-time and event-free-survival when compared
to patients with two functional CYP2D6 alleles.
In particular, our data from a group of 206 patients
with adjuvant tamoxifen monotherapy showed
that a decreased metabolizer status, i.e.carriers
of CYP2D6 deficiency alleles (*4, *5, *10, *41)
had significantly more breast cancer recurrences
and shorter relapse-free time (HR=2,24; 95 %
CI: 1,16 to 4,33) and worse event-free-survival
(HR 1,89; CI: 1,10 to 3,25) when compared with
carriers of two functional CYP2D6 alleles. No such
differences were observed in a control group of 280
patients without tamoxifen treatment (Schroth et
al. JCO 25:5187 to 5193, 2007). We conclude that
genotyping of CYP2D6 disrupting gene variants
allows the identification of breast cancer patients
with PM and IM phenotypes who will have little
or no benefit from adjuvant tamoxifen therapy.
Therefore, these patients should be excluded
from tamoxifen therapy and rather be treated with
an aromatase inhibitor. If these findings will be
replicated in large studies CYP2D6 genotyping
prior to treatment for the prediction of metabolizer
status and outcome may open new avenues for the
individualization of endocrine treatment choice
and benefit.
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TamokcudeH siBIsieTcst CTaHAPTOM SHIOKPHH-
HOHM Tepamuu AJs NPeJOoTBpAIleHHs] U JIeUeHUs
peLenTop-No3UTHBHOTO paka MOJIOYHOMN KEJIE3Bl.
Jis mposiBneHust 1edcTBUS TaMoKcru(eHa Heo0Xo-
JIMa ero SH3UMaTH4YecKas aTuBanus (pepMenTaMu
ceMmeiicTBa UTOXpoMoB p450 ans oOpa3oBaHus
KIMHUYECKU 3HAYMMBIX MeTabonutoB 4-OH-
TaMOKCH(EeH u dHJOKcHU(EeH, KOTopble 00Ia1atoT
0oyiee BBICOKOW aUHHOCTHIO K dCTPOTSHHBIM
penenropam (EP) 1 criocoOHOCTRIO MHTMOUPOBAThH
KJIETOYHYIO Mpoudepanuio mo CpaBHEHHUIO ¢ He-
aKTHUBHOM Gopmoii npenapara. CYP2D6 sBnsiercs
KJTFOYEBBIM (PEPMEHTOM 3TOH OMOTpaHCHOpMAITHH,
IpU 3TOM HeJaBHUE (PapMaKOIOTUYECKUE M KITU-
HUYecKHe (papMaKOTeHETUYECKHE HMCCIICAOBAHMS
MOATBEPKAAIOT, YTO FCHETHUYECKHE BapUaHThI
u JekapcTBeHHble B3aumoneictBus CYP2D6 u
€ro MHTHOUTOPOB OMpPEAeAioT KOHIIEHTPAIUIO
AKTHBHBIX META0OJIMTOB TaMOKCH(EHa B IJIa3me
1 KITMHUYECKUH UCX0 3200JIeBaHNs y TAIIUECHTOB,
MTOJTyYaBIINX TAMOKCHU(EH B a{bIOBAHTHOM PEXKHU-
Me. OYHKIIMOHATHHO HETOTHOICHHBIN (HU3KUN
MmeTabodaiizep, poor metabolizer - PM) u yactu4Ho
MOBPEKACHHBIH (ITPOMEKYTOUHBII MeTabomnaiizep,
intermediate metabolizer-IM) Bapuantsr CYP2D6
ACCOIMHMPOBAHEI ¢ 00JIee BEICOKOM YaCTOTOH peru-
JTUBUPOBAHMS.

Hocutenu Bapuantssix reHotunos CYP2D6,
cocrapysitonue 10-20 % cpeau auLl eBporeonIHOM
TIOTYIIANH, 00Taal0T HU3KOW MIIH OTCYTCTBHEM
CHO0COOHOCTH KOHBEPTUPOBATH TAMOKCH(EH B KITH-
HUYECKU aKTHBHBIE MeTaboNuThI. Psit uccnenosa-
HUH y TallUEHTOK B TOCTMEHOMAy3aIbHOM IIEpHO/Ie
¢ ER-0O3UTUBHBIM pakoM MOJOYHOMN XKeJe3bl,

BKJIFOYAsl HAIlld COOCTBEHHBIE, CBUICTEILCTBYET,
y1o narueHTka ¢ PM u IM renorunamu umeau
0oJee KOPOTKHA Oe3pEIANBHBIN TIEPHOA 1 OoJee
HU3KHUE [T0Ka3aTesu 0e3peiInBHON BBDKUBAEMO-
CTH 10 CPABHEHUIO C MTAIIMEHTKaMU, HECY MU 00a
¢byaknmoHanbHbIX amens CYP2D6.

Hamm nannbIe, momydeHHbIe IPU 00CTeI0BAaHUT
206 manueHToK C aIbIOBAaHTHONW MOHOTEparnuen
TaMOKCH(EHOM, TTOKa3aJiv, 4TO OOJIbHBIC CO CHH-
JKEHHBIM METa0O0M3UPYIOIINM CTaTyCOM, TO €CTh
Hocutenmn CYP2D6 nebunutHBIX amrernei (*4,
*5, *10, *41), umenu 6oyiee BICOKHE ITOKA3aTEITH
peunauBUPOBaHHMs, OOIee KOPOTKUl epron 0e3-
peuuauBHOM BepkuBaemoctu (OR=2,24; 95% CI:
1,16—4,33) u mmoxue moKa3aTeIu BEDKHBACMOCTH
(OR 1,89; CI: 1,10-3,25) mo cpaBHEHHIO C HOCHU-
TEJIIMU HEMOBPEXACHHBIX ajulened. Takux pas-
JUYUN HE HaOII0IaIoCh B ITPYIIE MAlUEHTOB, HE
nony4yaBmmx tTamokcuden (Schroth et al., 2007).
Mp1 3axmrounny, uTo TeHoTunupoBanue CYP2D6
BapHaHTOB MO3BOJIIECT UIACHTU(DUIIUPOBATH 0OJIb-
HeIx PMXK ¢ PM u IM ¢denoTunamu, xotopsie
UMEIOT HU3KHAH OTBET WJIM BOOOIIE HE OTBEUAIOT
Ha Tepamnuio TaMokcudenoM. Takum o0pa3om, 3TH
MAIUEHTKH MOTJIH OBl UCKJIFOYATHCS M3 IPYIIIL, 10~
JIy4aroIuX TaMOKCU(EH, TPU HA3HAYCHUH WHTH-
OoutopoB apomarasbl. Eciu 3TH pe3ynasraTsl OyayT
BOCIIPOM3BEICHBI B MCCIIEOBAHUSAX Ha OOJBIINX
BBIOOpKax mo reHotunupoBanuio CYP2D6 no
JIeYeHUS1 ISl TIPECKa3aHusi MeTabOIH3UPYIOIIEro
cTaryca M UCXOJ1a, 3TO MOTJIO Obl OTKPHITh OOHa Ie-
JKUBAFOIIINE TIEPCTIEKTUBHI TSI HHIWBH Ty aTH3aIHN
SHIOKPUHHOM Teparvu W MOBBIIIEHUS ee AP dek-
TUBHOCTH.
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B pabote mpencTaBieHBI JaHHBIC O BIHSTHUU
MarHUTHBIX TIOJIeH CJIa00 MHTEHCUBHOCTH Ha YPO-
BEHb 0011ell Hecrennu(puIecKoll pe3uCTEeHTHOCTH
OOJIBHBIX PaKOM MOJIOYHOM KeJle3bl B TOCIeore-
parmmorHoM Tiepuoje. Cocrosaue Hecnerupude-

CKOM PE3UCTEHTHOCTH OLCHMBAJIM II0 XapakTepy
Pa3BUBAIOIINXCS B OpraHu3Me Heclelpuaecknx
aJaNTalMOHHBIX peaKkluil, TECTUPYEMBIX MO JIeH-
konuTapHoit popmyie kposu (I'apkasu JI.X. u ap.,
1975; 2002), u mokazarensM IeKTPOIYHKTYPHOM

CUBMPCKUI OHKOJIOTMYECKUI JKYPHAJL 2008. ITpunoxenue No 2



