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LEADING ARTICLE

COX-2 INHIBITORS AND BREAST CANCER

GURPREETSINGH RANGER AND KEFAH MOKBEL
Breast Cancer Unit, St George's Hospital and Medical School,-London, UK

These simple drugs may represent a radical advance in breast COX inhibition in breast cancer could have two main roles:
cancer treatment, but potential therapeutic pitfalls need to be (i) primary prevention (to prevent onset of the disease in patients
considered carefully. at high risk); and (ii) secondary prevention (treatment of estab-

Th | COX-2 inhibi | i | lished breast-cancer witbOX-2inhibitors to reduce aggressive-
e cyclooxygenas¢COX)-2 inhibitor celecoxib was recently ness and.induce remission). Animal studies have demonstrated

?pprlp\/led dm the ltJSA forl the prevegn]?n gf polyp Iforma;uon Mhat chemoprevention strategies are both feasible and effective;
tgm|f|a a Ienorrt]al ous po y_l?r?s's’ ? t? :ne I E;%"xa.'%ﬁ‘g;‘. gon rophylaxis withCOX-12 or selectiveCOX-2inhibitors reduces
tion for colorectal cancer. 1he potential vaiu INNIBIOTS — tymour incidence and multiplicity;,12 and treatment of estab-

. . - 8lshed breast cancer wiOX-2inhibitors leads to a reduction in
is therefore currently under intense scrutiny. Use of these medlqa

ti in ch ti treat t Id t di fnour volume:?
lons In chemoprevention or treatment Wighligireesm a radica'r,oqe positive results will surely pave the way for clinical trials

depqrture from esFainshed_ regimens because these drugs #'BoxX inhibitors in breast cancer. There are, however, a number
readily accessible, inexpensive, agagenetally Well-tolerated. of potential therapeutic pitfalls that need to be considered.

E_pldemlologlcal investigations'-of '0“9"'3?”‘ non-sterom_lal First, is it necessary to create a distinction between selective
_ant_l-lnf_lammatory drug (NSA.lD). o8 have given encouragingq gs non-selective€OX inhibition? Not all tumours express
indications of a small, but'significant protective effect againgt X-2 and some have been shown to produce elevated levels of
brgas:. cancfer. A rgcle;(;@;netab-analya? IOf 14 studies ftoulndt a drt% X-1only 8 Cell line experiments have shown that transfection
reduction ot aroie subsequent farge case-control Study, iy cox-1or coX-2leads to increasingly invasive behaviour of
has confirmed this.approximate level of protection, and als@ells,“ while bothCOX-1and COX-2 null cells can continue to

f_ound t_hat risk feduction occurred W't.h NSAID use for any duraﬁverproduce prostaglandin E2, due to increased transcription of
tion, with strongest effect for use lasting >8 years. the remaining functional gene

TheCOXenzyme system mediates the conversion of arachidonic 5 s, '\youldCOX inhibition be useful in patients with tumours
zéccl)(i(lgtc_)”f)rﬂsﬁgla_ndlns. Tk:;er(?[ are élw‘?h ISoe dnzyrgli@(-l and that areCOX-negative? This particular strategy needs investigat-
. € latter Is generally terme € inducible |soenzyme§ to determine whether it would prevent breast tumours devel-

and ISrS I(t)yerex:cl)restsi? t|1n dV?h”ct’usl patthé)lloglclal ?tatest |n|clug| ing a more aggressive facet of malignancy. Recent studies have
cancer: 1t Is well-establisned that elevated /evels ot prostagiand ggested thaCOX-2expressing lesions may belong to a spe-

are associated with carcinogenédisese molecules are thought to it "<\ \hset of tumours that overexprédER-2/neyts indicating

mediate tumorigenicity by various meChaﬂ'%S- . . that specific genetic pathways to malignancy might exist for sub-
There is now considerable evidence implicating dysregulatio oups of breast cancers

of COX-2expression as an aetiological factor in mammary car- Moreover,COX has an inherent, physically and functionally

cinogenesis. Immuqqchemlcal anglyss of human breast Cancﬁf&inctperoxidase(POX) activity 17 This activity can also lead to
reveals that a significant proportion expr&3@X-278 Recent

. N ) e the production of carcinogens, and is not necessarily blocked by
investigations have confirmed an association between the degf@g

. _ AIDs18 The contribution of this particular function of the
of COX-2 expression and poor prognostic fea_tures of turﬁour%nzyme to mammary carcinogenesis needs to be clarified.
and have determined that eleva@dX-2expression occurs also

. ; S i Primary prevention envisages long-te@®X inhibition in
in ductal carcinoman situ This suggests that abnorm@DX-2 . relatively young women at high risk of breast cancer. Hence, the

expression has an early pathpgenetig rol.e in mammary C.arc"f8ﬁg-term consequences of sustai@@X suppression in this
genesis, and may have positive implications @@X-2 inhibi- population need to be addressed. Studies in mice @@X-2

t'OQNXVG halve recently_ shr(])wn that Zl_evated Ievel£®M—2| .gene deletions suggest t&DX isoenzymes play essential roles
m are also present in the tissue adjacent to cancerous lesi Sorgan developmentCOX-2 deficiency retards blastocyst

In h”m?‘”gp !ndlgatlng that tumour cel]s may have a 'Dara,cr'm?mplantation9 and leads to failure of closure of the ductus arterio-
CQX-Zlnducmg mflugnce on surroundmg hon-cancerous tssUg s after birthe COX-2deficient mice develop severe renal dis-
This rgalay b”e a possible means by which a breast cancer MMse, with a distinct pathology from NSAID-induced renal
spread locally. toxicity.21 Also, COX-2 null mice are infertile and, although
COX-2deficient mice undergo follicular development, they dem-
G. Singh RangerMRCS(Eng):K. Mokbel FRCS(ENg). onstrate reduced ovulatory functit_mZ?The degree of applicabil- _
ity of these results to humans is unclear and certainly merits
Correspondence: Mr G. Singh Ranger, Breast Cancer Unit, St Georgé{srther investigation.
Hospital and Medical School, Level 3 St James’ Wing, St George’s Hospital, Regarding other side-effects of NSAIDs, the results of the
Eﬁgﬁfgi}’;;ﬁig;?g;‘;?éﬂgﬁ?n UK. Celecoxib Long-Term Arthritis Safety Study (CLASS) favoured
use of selectiv€OX-2inhibitors over non-selective drugs, on the
Accepted for publication 14 April 2003. basis that fewer ulcer complications were noted in the celecoxib



group compared to reference NSAID us8r®f concern, recent
reanalysis of these data has suggestedX@é¢-2inhibitors may

not, as previously held, have a superior toxicity profile, especialld-
with regards to peptic ulceratiéhThere is also concern regard-
ing possible adverse cardiovascular effect€0X-2 inhibitors

from the Vioxx Gastrointestinal Outcomes Research (VIGOR])2'
study?s An excess of cardiovascular events occurred in the
rofecoxib-treated group. The low number of total events pre-
cluded thorough statistical review, and it is possible that the conps,
parator drug, naproxen, exerted a cardioprotective effect, hence
influencing the final analysis.

COX suppression could represent a radical step away frohd-
current conventional treatment and prevention modalities; but
we clearly need to await the outcome of clinical trials involving
these drugs to allow a more balanced and complete appraisallgf
their suitability in the physician’s armamentarium of anti-cancer™
treatments.
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