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S Brenu caneems a maJm' health problem, aﬁhcmng np tolin 9 women in developed ceuntrie.v
Wlth Westem dlet aml life style Wlule sc.reemng programs have Ied to eatlier dlagnoms |
- mchuﬁng dxagnosxs atapre—mvasxve stage in anumber ofwomen, the ma;;onty ofpahenis wﬂh'

_ breast cancer snll present Wnth-ehmeally deimtable 'mvaswe breast cancer, which even If. N

chmca]ly locahsed stilt carries the nsk of sysnezmc mmrometastases Such pauents have been L

shownmbeneﬁtbothmterms ofdlsease &eeaswellasofevemll smrlval fromthe addmon |

- of adjuvant systennc treatment

The identification of progostic factors which can be used {o tailor specific forms of adjuvant
- tresinien to the patient’s disease kas bee’n an important goal ef baynst cancer researeh during.
: m»., tust 20 years. A parhcularly nnpm'!nnt goel is the early xdentlﬁcmon of pom‘ nsk patients,

_ w]m may beneﬁt ﬁ'om aggresmve mtervenuon thh mtenmve chemotherapy

While many proguostic markers, .inelﬁdi:ig ncdal status, hormone—fecepear.—stems , plmdy and

growﬂi fracnon and the Expreseioﬁ of vaneus Oricogenes and'prom'—-.onc'ogenes by the tumor
cells have been proposed as ﬁrognosﬁe.facto'rs, the results, to date, have been equivecel for.
a nuﬁba of these. Recently thefé has been much interesi' i'n. the prognosﬁc 1mportance of c-._
erbB-2 protem in breast cancer. Most of‘ these studies have concemmted on.
lmmunohlstochemmally stair “le v-erbB-2 in tumor tissue. Thls d:ssertatmn focusses on the_

prognostic _unpact of the s«eluble c-ethB-2 pretem in the serum of b'reast cancer patlents treated



 at the Breast Clinic of the Johannesburg Hospital and University of the Witwatersrand. The

. __ results df fhis.inchﬁgaﬁon have been repgrted underthe title "-Sbluhle c—erbB—Z ﬁ'agment iII o

: Serum Correlateswxﬂl Dlsease Stage and Pmedncts for Shortened Sumval in Patlenm wzth Early'_: o
Stageand Advanoed anst Canccr" by H Kandl L Seymour & W R. Bezwoda. P‘ubhshed 3

in Bntlsh Joumal of Cancer VoI '10 p739—742; 1994
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Iﬁsmncally pmgnostlc factors llava been used to classﬂ'y patlents into subsets wﬂh
. ._ dlfferem cutcoma in order to help make sreatment decxsnons for. mdmdual pments. h .
| ) 'Studms of ptognosﬂc factors in breast cancer have mmeover helped to ldcnl:lfy -
-b:ologxc factars wh:ch may be of ﬁmdamntal mportance m the paimagenesxs and
progmsxnn of mallgnant dis&ase }i topic WhICh has recewﬁd wn&derable attentlon _
: : _hoﬂlas aprognastlc factoras wellas afackor modnlatmg the growth andhehakur Lo
| of breast cancer is the c—en'bB-z nncog,ene and its protein pmduct, Whmh has beem a

_1dent1fied asa putatwc growth factor receptor.

“The aim of éhis dissertation is to review the biology and progaostic import of c-erbB2

in the context of the hormone—growth factor!receptoreonéogehe. niexus in breast

cancer The general review s followed by the presentation of the resiilts of a study

_ of the signivicance of Soluble c—e.i‘bB—2 in the serum of patients with breast cancer.



o PrngnosﬁcfactorsmbIEaStcancermaybeusedw

. 1) ldennfyvelygoodnskpauents reqmrmgnafmtherﬂlempy

: ._2) 1dmhi'yverypoor nskpanents and more spemﬁcaly to:deunfyfhosepaﬂents whose
pmgnos:s is 50 poor thal: 11: is not modxﬁed by convennonal' treatment approachm and E - |

| whereotﬁar moremvmttgahve ﬁ;erap:esmaybewan;anmd

B 3) Idenniymponsewwmﬁuihempms thesefactorsmlghta]sobetennadpremwve _':

-

o -factors.

'I‘here is general agreement that Iymph node mvel‘vcmen* is the most 1mp0rlnnt :

g 'prognost:lc vanable m breast cancer.!® Whﬂe lymph node mvolvcment may be

. considered to provide the most definitive index. of fhie metastatic potentiat of the -

__pauentsmmour thﬂrearewxdcvanauonsmpmgnos:smﬂmboththenodeneganve

: and node posmve pauent subsets

Apmt ﬁ'om lymphmde status a number of nthea: prognostlc factnrs have been found

: tobe of nnportansemvanoussmus Thcre!ahveorderoflmportanceandthe ;

| classrﬁcatmn of ihese addlttonal prognusuc facmrs is, howcver Iess clear. The

'schememathasbemadoptedhmas tograuppmgnostlc factorsb}rtypeand thento |



~ consider those factors which may mdrcate avery goodprognosxs thos.: which identify -

" very poornsk paﬁgm_s_ and mosg._which' predict for reswtance t‘c’a-_tceahngnt. . |

) Tablezshowsmcmﬂ:m%fadomwmchhave,mﬁwﬂymmorethanasmglesmdy -

. .been shownmhamprognosttclmportancemhreastcancer o

R shsuld, hc;wever he pmnted wat that 2 mlmber of ﬁ;ese categanes mrerlap smce':

_ faclmsmmallyldeamﬁedasoncogem(eg. c—erbB—Z) mayﬁmcﬁonasgrﬂwthfactor '

o receptor‘s, ‘while transformmg growt!t fac.tors such as TGF_:: _couid just as readlly-_bd '

2.1.1

=class'iﬁed'as oncogene products.

_ Theextmsweandevergrovnnghstoffacforsdunuﬁc&asbemgprognosﬁc inbreast_ |

_ cancer has created the sitnation Where vamms laboratory based groups compete for -

samples ﬁfdecrwsmg size as paumts are ds.agnosed with smaller and sma]]er tumors

'I‘he prollferanon of pmgnostlc factom also appeaxs to have f:xceeded our abihty o
apply this mass of data, parucularly when good and bad prognostlc factors co-emst _ |
1 the same patient makmg some rationalisation Decessary. ‘What follows is an

| 'aatempttﬂglveanovemew afthcmm'ennpormntpmgnosucfacwrsmbreastcancer.'

Mensification of Giood Risk Pafients; At the most basic level the TNM classification?

_ combines information from tumour size, lymph node status and the presence or



'_absenceofmetastasesmmmemmplmpmgnosucmdex However whenthevamus B

T andNCategonesarecombmedeg mtoStagel (’I‘la andeb T2, No,Mo)the.: o

| chmcal outomnes are-foxmd to be'qmte heterogenovs A recent NCI consensus

B . _.conference ooncluded ﬁlatpaﬁentswuhncd&negaﬁw tumom < Icmmd:amm__ o

i _mmpnseagrowmthm Stagel mﬁaparucu]aﬂy gqodmognomsandrecommended .'
_that th&se patleni? not recewe ad;uvant chemmhmpy Whi’le ﬁns conclusmn is |

| -supported by data ﬁ'Om the Surveillancc Epidemzology and End R(.qllt (SEER)

" program, ofthe National Cancer msum (USA)’ and from Resen and cmwo&eass it -

1s..not clear that all tumors. < 1 cm thch were 'only detected 'by mammagraphlc .

screening are bmlog:cally sirailar m mmors of the same s:ze that are detected :

clsmcally. Iudwd studm have shown ﬂrat the beneﬁt from mamnwgraphlc smmnmg _

_ programs may be conhned to pauents of specific age gmups""” su»gwtmg that tumor

' behawourcannctbcpredlctedbyas:nglepammetersuchasme evenatthephase

| of the earhest detectable discase.

 One of the most sucesssfol approaches to the diagnosis of tamors with a paticularly
good?mgnosis appears:-to be the Nottinéham Prognostic Iﬂdf::mm5 Which combines |
tumor stage, Iymph o status aﬁd hiStojatholﬁgic prade. Tn a series of"i 9 cases
a group (conqmmng 29 % of the total patxe,nt poplﬂntton shadled) with small mmor-;, :
negatwe lymphnodes and good hzstopaﬂlologlc grades (Grades I and 11) we:e found |

_mhave&ISyearsmmalofS(} %. The 15 yearsurv;vaI ofanage matchedfemale_ -



_populat:on was 83 %, These results suggest that there wauld be htﬂs p!ace for'

- systemie adjuvant therapy in ﬂns subset of patlents

2.2 Kentificatic

'_":treatrnentmodaqur“-" Patlcn'i‘swnh 10.; mmlymphnodcsmvolvedatmet:meof' o |

] _'ﬂk_Bam Some breast cancer patlents recur rapldiy after | o

dlagnosm desprte ﬂ:ﬁ addtuon of convenﬂonal ad;uvant therapy o ﬂle pnmary

. _ dla}’,'nDSlS are ot pm-hcularly hlg‘:z risk of dymg of breast caricer despxﬁe the use of

convenhonal dose adjuvant chfmo achemu hormmm ﬂlerapy Such pauems m1gm o

- well becandldates for expmmmtal Ireannmtapproaches such aslngh dose.

) chemgtherapy with hematologlc supporhve procedures._ Whﬂe this group is fairly | |
| readlly 1denﬂﬂable it includes only é— nnncmty (approxzmately 9 %) of patmnts with

-chmcally Iocaljsed breast cancer v

| Usmg multava.mﬁe modcls such as the Cox pruportxonal hazards 1:|10de1IB a number

of groups have deﬁned addihonai pai::ent subseis many thh fcwe.r than 10 posmvc

nodes thathad vaqung grades of poor proguosxs or even & prognosxs as poor as that -

--of patxents w;th 10 or more nodes posﬁw& The factors othe1 than: lymph node

involvement which appear to most potenﬂy predl\..t a particularly poor pmguosxs

| mclude tnmor size, S~phase fractlon and estrogen (ER) and prog&sterone (PR)

Teceptar 1evels and 'paﬁent age. 1523 Tn othet studies factors such as EGF—_R”_ and ¢c-

erbB-24% overexpression have been found to be equally, if ot mnre important -



prognost:cally, or 1o mmract mth or negate somef of the other apparently good

PIOgBOSﬁt- fac{ors (see Pg 22 helow)

. _.12__ .



Table1: Proguostic Factors in Chinically Localised Breast Cancers

2y
. Nodal involvement (N category of TNM classﬁ'icanon)
" Tumouar size (T caiaefory in. 'I‘NM class:ﬁcatmn)
' Mistologic subtype - _
- Histopathologic grade _
. Angw—mvasum' NI

3)-.

.’Ihymxdme Iahell_mg -

S-phase fracticn

Ki-67
' PCNAIcyc]m

Tom;somerase II

- Histone H3 -

4)

: 5

| 'Thymidilate'_' s'ymhetase' -

p33 - '
" RB (rennoblastoma gene)

w&m_mmm -
ER (estrogen receptor) :

- PR (progesterone receptor)
- EGF-R {epidermal growth factor receptor)

© ILGF/R (insulin like growth facors/receptor) |

 TGF’s (transfozmmg gmwth factors)

-13 -



| TabIe 1 Prognostic Factors in Chmcaily Lucahs&d Bt\east Ca.ncers 1Cnntmueﬂ)

6) InramnRglamLEam
Cathepsin D

UPA/PA-1 (plassmmogen actlvator)

Stromelysia-3

_ Angloge_n&msﬂ;ctor

- ceA —2co—axpresmon S
- -P-glycoprotem?



23
pmmmmmﬂyanegameonc.mtbatncgaﬂver_eceptorsrel:ablydcﬁneagroup"_':' -

o an a,)prommately 50 % chance oi* rosponseto hormone therap]r although responsc- R

2.3

The ’best known factor pmdmtmg for resyonse to therapy m breast cancer is the 5

o estmgm receptor (BR) status of the tamar.®% ¥ shouid be noted, however, that the_: :

k ofpatlems (atleastm*lile sethng ofadvanced dlseaseJ who have a mmm:iai chance of B

rosponse o hormonal treatment, wtule paumts thh ]3R+ tumors generally have only N : N
 rateis dependant on level ofER 91»32

- Idenhﬁcatmn of patients who wﬂl not reSpond 10 conventlonal dose chemotherapy is

- alsoof conmderable chmcal lmportame :

Recently ‘iere has been considerable interest in the membrane associated multidrug
'._méis_tance gene _(de—l)_. prod’:ict, p—glycoprotein, as a matker of resistaﬁce’td '
_ chemotherapy in breast cancer. ' Studies ju breast cancer have, however shown

' _.conﬂmtmg mults 50 £ and P—egcoprotem expmsxon cannot he oonsxdered o

be an estahhshed prognostic or even predmtwe. factor in brcast cancer.

Omeofthechallengesfortheﬁsmrewﬂlbethemtegrahonofthevanousfactorshsted

in Table 1 mto a usable prognOstlc scheme. While one would expect the pmgnos:s _

. 15_!.



_ -._-ofpauentsmwhomapamcular prognostlc factorhasnotbeendetermmedmbe'

B dlsinbuted randomly between ‘that of pauents for whom the factor has been' " __

: _ determmed to be present and ﬂlat of pat:ents 111 whom 1t was not detects:d, this 1s m.

fact not always £0- For example Clark aud cu—workers“ (’1 ‘ble 2) have. shown that -
- _w_h'en -considm-'mg the cmnbmahon: 'ﬂf c—erbB‘~_-_2 and pImdy asa makcr of prognosis
- ﬂlel’e Bppeﬂrstﬂbesomesortof mteractmn w.!uch results 1n a nor-random effect on

. Whﬂe thete are & mnmhm' of reasons why a partlcular ﬂrognosﬁc factor xnvesttgatmn o

KR '-_may not be able to be ilone ina spmﬁc mstance, one of th&se must surel Ly be

'prachcal limitation of onﬁy havmg a finite amoum; of tissue avaﬂabls or acesmble for o

B mvesugaﬁon Thiese mlderanons ﬂiustrate the potentlal xmportam:e of usmg

- anml]aqrmvesugatmnssmhashloodtestsmatbempmotodenveasmuchprognoshc '

- mfmnwﬁon as possible. I‘hss aspect will he dealt with later (c‘hapter 4) in relation m

the potential utility of serum soluble c—erbB_'-z pstltna_uon in patients wzth. bwast _

~ ‘cancer. .

It should also be pmnteil out tl'u a rauona] understandmg of the lmportance of
._ progngstxc :tactors ¢ gends on undertandmg the mechanisms by whlch these facmrs '
mﬂuence dmease bxology. A bnef sketch of the act:on of harmones and growth -

tactor_s (Chap_ter 3) and morg spemﬁcally of the mecl_mmsm of acl:l_on' of the protein

-16-



" encoded by the c-erbB-2 gone (sée Pg. 17-23) is presented in the following sections.

-

B



- '_ Table 2. : Prognostlc Factnrs in Breast Canqer Intmctmn of c—erbB~2 Expressmn and - |

Tumnm- ledy on stease Free Sutvtval

e Dlplmd 39%
" Unknown o Unknown 70 %
Unknown ‘ . Diplmd 0%

- After Clark GM. Breast Cancer Res. Treat. 25: 3134, 1993

ST I



%
b
e

: .If d:sease ﬁ'ee survwal of paﬁants 1p whom prognostic factor mfoxmahon wis lmssmg were |

| : randomly dismbu'wd theexpectampnwouiﬂhﬂthattheuuknown groupsform a cmrhmmm_ NI
- hetween the best (c-eth-z negzmw d1ploid tumours) prognostw group (5 year DFS 89 %) -
andﬂ:e worst (c—ﬁ'bB—Z positive ane:uplmd} g;ronp s year DFS 50 %. Whﬂe thls appears o |

- he suwhenbothfacmrs areunlcuoma, dete:mmatlon of onefactor (mthcr c—erbB—Z Orplﬂldy, E |

' 'alone) doesnot servcany dlscnmmatory ﬁmctlon

19



' BasﬁonslndresmththeMCF?bmstcanceueﬂhne ace]lhnewhchdlspfays S

hmmonereceptm’sandwmchlsresponmwbothtogmwthsumulahonby oestrogens :

and to growﬂl mhibmon by tamamfen Llppman and co-worke?.s first ShOWed a - .

- -1..:_-‘1;11113113111[)bctwedsnhtn‘uloneazamlgt‘owmfac:iam‘smbrtzzast(;ancﬁ.‘r}:,%,;'37 . ._ _

- .--Gmwm-ﬁmaiesmau'pepﬁdesafbamﬁnio-zo a)a'dalfnns"px-odﬁced by ﬂ'fﬂﬂéé o

of ce]ls and ussues which serve 1o reg:ﬂaie gmwth and d1ﬁ'erentmtlon 3851 A number

ofthesefactors (Table?:) havebecnlsolatedandpmﬁcdandmorerecenﬂygenm__ o

- codmg forthasefactoxs havc been cloned. -Aberrant expressmn of growth fact.f!m or
insestion of gancs for growth factors mto cells inan unregulated fastuon was ﬁ'om _
the mcepuon of ﬂns ﬁeld of research consxdmd to be a possible mechamsm for .

 stimulation of tumour growth |

3 Growth factoxs were also shown to have spec:lﬁc cﬁllular receptors 4346 - The

" E mteracuon of growﬁz factor and receptor serving as a signal for callular responses '

“most prominent among them bemg cell growth Aberrant receptor eXpresswn or

_receptor like funchon may also bea st:mulous to tumour gmwth
A numbe.r'of growth ﬂu:tars or thmr receptors have been identified as products of -

-20-



oncogenm ﬂaose gmes thought mlnally tobe specﬁmally mvolved in the gen&sls of _ B

- cancer, but now mcreamngly bemg recogmsed as nnportant celhtlar comml genes o

normﬂceﬂs

S a1



' Table3: Growth Fsctors, Source and Target Cell Population

R

 Platelet Derived Growth -

t

Epidermal Growth Factor

 Nerve Growth Factor

NGEF)

 Transforming  Growth

Factors
. TGFe

- TGFS

Source

3ﬁmmeamﬂﬁﬁﬁﬁ?£hnd_;r
o ',~F@ﬁhdﬁdbdk

Mouse stbmaxilary gland

_ ' Transformed cells

S__olid neoplasms

Human placenta

-~ Hunarn ﬁlatelgfg_ ;

e

- Fiboblasts .

 Fibroblasts

Epidermal c_eI_Is:: .

Sympathetic perve

. ‘Hndothelial cells

. Fibroblasts

- Epithelial cells



‘Not jllst stimmlation of growth of pra-mnshng tumonrs tmt mdeed tumonr lxke: |
-'fbehamourmotherwmenormalcdlscanbedemonstratedasarmﬁtofMacnonof'
'-'certasngmwﬂxfacnors*‘”’”‘”‘ Thspropertyleadtothedeﬁmt{onofﬂleso-caﬂed .

} nansfomnnggrowthfactors

: Growth facto:s' (inchiding tﬁransforming“f grawih factors) may also exeft -'negative e

- cffects aud mhﬂm: growth of spemﬁc types of ceiL The ﬁmcnonal expresmon of--_-"_- .

growthﬁctoreffectsxsmﬂuencodbothby thetypeofreceptorandthecell ortxssue_ -

S underconm dm_m—iﬁ

) 'BreaSt_cancer, the initial model proposed"by-i.ippnia_n and co-vk?orkers was that
-~ hormonal ct’feots on growth of MCF 7 cells were mdlrect,bysumulanng the'

- elaborauon and release of other ezther growth stlmulatory or growth mhlb;tory'

 factors. In the MCF 7 cell line, 'I‘GFa (induced hy esimgens) acts as a pomnve |

growth mgnal while TGFS (whlch is upregulated by tamomfen) appears to actasa
. negauve growth factor (refs) (F1g 1) Tlns model isan example of the Wlder field

of autoregulatory phenomena and autocrine growth stmmiatxon 952

| The deﬁnmon of c-erbB-2 as a membrane bound growth factor receptor (see secuon

3. 1) appears o be an addluonal example of antoenne growm regulatory loops wmch

| _may be Jmportant in the control of broast cancer growthi _ The c-¢rbB-2



* of estogeic hormones and growth factors on breast epithelial cell growth.



_-‘-.r

= F{e[a’tienshrp between Hermonesfand i
L G‘:mwth Factors m Pmﬁferaﬁon m‘ MGF ? C?,lsc

Autocrma B
]nhlblﬁon ' |

. s

A - . o .. ISR s . L -

F:gure 1* Hormnne Gmwthfacm:r mteractmnsm breast cancer, _basedonMCF? &elmnmj

‘I'GFa Whﬁe mm:fen adnnmsh'alm resulis m elahomtmn of an mhibltor_v,: '




The c—erbB-Z gene was. onginally 1denhﬁed in erhylmaosurea mduced rat_ L
o _neurablastomacellhneSasanacttvabedoncOgenecalledneu*-s" Intheratce]ihnes' S

" '_.themeogenmnmgencproductdﬂers fromthatufthecellular ﬁeu g&neby asmgle ’

o base change (glutamlc amd tn vahne) in the putahve u'ansmemhrane reglan 3 'I‘he_ =

o 'human ImmOIog of 1.he rat neu oncogene is the c—erbB 2/HER-2 nen proto-oncogene ' _' ‘

o _._wl:uch is mma on band 2iq of chromasome 1754

- 'Iheprodnctmcodedby the c—erbB;..Z. &IER—?/ﬁen) gene isa .'1.8.5 OQOEId ﬁrd&iﬁi-wiﬂl

an extraoeﬁuiar domain, a U‘anmnembrane domam and an mtraceilular 1yrosme .
. kinase, domam 'rms protem i termed p185“"“ or p1ss=**’3-2 ' The sixuctural :
- -feamres, of p185 wh;lch are very simllar to those of the, ep:demal gmwth factor.-
o _receptor, suggesmdthato—crbl}z was likely to be_a cellutar receptor-forgn as yet not |

 fally charac'teﬁ_sed ligand. 5>

Fm'ﬂler su'npbrt for a growth regulatory mde of c-erbB-2 ¢came from the observation

thata monoclonal antihody reactive with the extmce]llﬂar domam of c—eﬁ)B-"- protein
 exerteda growth suppmsmvc efﬁ:cton neu tnmsformed NIF13T3 celis 59 Monoclonal e
| ‘antlbodles duected against, the extracellular domain of c—erbB—z also speclﬁcally_

mh:blﬁed the growth of breast -cancer denved cell hnes ovemxpressmg the HERI& :



fﬂrmmg colomes on soft agar

eth—Z gene product and prevented I-IERIC-erbB-Z n‘ansformed NH-I[STS ce:lls from .
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N 'C”ebe*ZgﬁﬂﬂhQWeYerlsnotamphﬂedmtheSﬂnmmﬁlm norspeclﬁcallym'f S

Ca By ﬁnmunohistochenﬂcal analys:s, |

. Sﬂ“ﬂmngI‘C-erbB-mewmhasbeeuobservedatlowlavelsmtbnemthehalcellsof' '.

'-mostorgansmnmnmlhmnanaduﬂs andatshgbﬂy hlgher Ievelsmfetal ussue, _ The.' |

"'-normalbreastttssue‘”z o

Wﬂng and c:o—wm:lcers"3 used reimvm:s—vector medmted gene iransfer fo mtroduce neu

genesmﬁommnmmyemtheha}ceﬂsmmtsmdtherebytomduoemammarytumors o

- --*--_Inﬂlm_ﬁxpenmentsthcneuoncogenewasacuvated_by apomtmutaﬁon,mcantrast 3'_ .

to totheﬁndmgs in humanbreast—cancer whéte them appearstobe OVex'éxpréssiOn

'-ofthenormalc—abB-dene Whﬂesuchgenetransferwas ableto mﬂucemammaty'

: | mmors ﬂns eﬁ'ect. was abuhshed by pnor mphorectomy SHggestmg ﬂlat the mutaﬁed :

neu onoagene product is by 1tself not sufﬁment o predJSpose the u‘ansfected cell to_ o

-_underga f-.ill mahgnant transformauon Other endogenous factors mcludmg-

o estrogens, are required to fac:htate this transformatlon

Di Fiore and co-workers fonnd that c-erbBQ needed to be overexpressed some 5 1() B
| fold in NIEII3'.[3 cells i in ordm- to be nansformng 6 However the fact that c—erbB~2 o

could be h‘ansformmg merely by being overexp"essad wﬂhout havmg the pomt |

" : mutatxon-pbmed in the nen oncogenes of rat _ceil lmes, suggests that overexp;esmon o

 of the c-erbB-2 gene in breast-cancer could have significance for the pathogenesis of

..-29*. :




. thedisease.

’ Bames and co—warkers demonsttatad posztwe unmunohlstuchcmlcai stammg for the '_ -

. _c erbB—z pmtem m the it-sity and m the mﬁltratmg components of mammaxy h

o .: carcmomas strongly mggashng a roie for c—erbB—Z gene amphﬁcauon in the early:' |

o _steps of the pathogenes:s of hreast-casl:n;:f:r."’5 Importaut further evxdence supporhng .

themleofﬂxec—erbB—Zmﬁlepathogenesxsofbreastvcancerwastheﬁndmgthatout_._ o

3.1.2

of 149 bemgnbreast Iesmns examined none demo.lsirated c—eth—Z overexpresmon & i

ip; Huani,andmvworhers- o

partlally pmﬁed a nea protein spemﬁc acnvaung fafctor (NAF) that was able to

N _stlmulateﬂ:etyrosmsspeciﬁclnnase actviy ofﬁlenwprotem (1855 Exposure.

| __ofcdhmprmgofplssmmNAFresdmdmdjmenzahonandmtemahzatmn of

. theneuproﬁemaswa}lasmcreasedce]lgmwﬂl 'IhmeeﬁecisofNAFweremedlated i

by an -mteract:um W1th the extracelllﬂar domam. of plSS“e“. NAF appeare_d to be

. .plsymmmcmddownotmssreactmﬂxtheepmm-growtm _ccepmrﬁf

Lupu and co—-workers purified two p'otential ligzmds for plSS"”B‘z fi‘om the hormone . -

respunmve MCF 7 breast cancer ceﬂ hne 25,89 A 30 Xd pepude gp30 st:mulated

: phOSphorylauon of 1)135"""’2 in cells overenq:resmng c~erbB-2 and also bmmd to the' o

-30-



ﬁpltflennalgrﬂwtllfactm'1'ear:q:tt0:t“69 Anotherligand,p'fS a’?SI{dprotemalsohomd i

: o the pi 85”*"2 and mcreased tyromne phosphm'ylatlon by 10 20 fold. p‘75 d.ld not

: | however, mduce tyrosme phosphnrylatmn ot the epxdermal-growth fachor receptor 0

. m in the growth medmﬂa, of soluble ﬁragments of tlle exiracellular domam of

S :the c—erbB—z molecuﬂe Thls mh1b1tory effect could homver be rcversed by the

'addztxon of mmmaily growrh st:mulat.ng doses of p75

"'Iheevxdenccsuggwtstbatcaﬂsoverexpresmngﬂxec-eth—ZoncOprotemalsosecrete |

313

one or 0ther of its hgands whmh are requued for prohfﬁiatmn, and m add:tiun that
'such cells may release soluble o—erbB-Z ﬁ'agments, nnplymg the emstence of an NI

- autocnne loop, with a complex pathway relulatmg pt 85‘““"”3'2 flmctlon & -

AYS; Usmg thec-erbBaz'; '

expressmg ho*‘mmllydcpandantBT474oellhmeasamodeltostudythemtmacﬁons -

3 afestrogens and c-e:rbB—Z andltshgandlmpuanqumean” found that both estrogen
(10°M) -expasure and exposure to h1gl1 cOncmtrauons of gp30 (2 m'g/ml) resulted in
_ .down regulat:on |nf ER concenl:ratlon Whﬂe estmgen exposure mcreased PR '_:
. (pmgesterone) rec|=ptor concentrauon by some 2 5 fold gpSG had fio effecton PR. |
. When esl:radxol and ngO were added s:multaneously, gp30 at low concenh:auons :__ |

: blocked the down—regulanon of ER by estradml

-31-




__ Incubauon of BT474 cells w:th estradlol also resulied in 2 decrease of c—erbB~2 -

expmssxon by appmmmately 4‘5 % whereas treatment with gpSﬁ (2 mg{ml) dxd ot

slgmﬁcanﬂy change c—erbB—Z Ievels However thls eoncemratmn of gpSO completely |

3.4

.abrogated the down regulatmg effect on emea'bB—Z mduced by 17 BMOI

.- Smcemmmgrﬁwﬂlmﬂmryﬂﬂoughreachonwﬂhmmthmceﬂhne but_'.__ o

a the same time est:rogens down regulaiae ER the lmphcatwn appears tobe that the

mteractmn of c—erbB~2 hgand (gpsm with 1ts recepﬁor (membrane bound c-e.rbBZ) -

maybeamechmnsmwherebyeSMgemcefE&Eareenhancedorperpematedmstead o

B of bemg abrogated or automgulated by simultanecus receptor down regulatlon

Immunohisochenically saiable c»ei'bB~2 proten was intaly ebserved-iﬂ-44/79 &9

| ‘%) cases of ducml-cammmnas-m-sxm but in none of 48 Iobular carcinomas m-sxtu 63

Van de Vi_uvex and <:e-1:vom1»:er:e.""2 described 2 mgmﬁcanﬂy h1gher incidence of c-erbB--‘ —
2 Ovemxpresslon in the large cell-comedo type ductal carcmoma-m—mm as compared o

to mvaswe ductal carcmoma, suggestmg elther that the mvasxve ductai carcinomas

that are c—erbB~Z posmve are denved ﬁom a specmc type (Iarge~oell—comedo type)

. of ductal carmnema—m—sxm or alternauveI} that c~erbB-2 expression may be lest in

| a pmportmn ef cases dunng mmer mvasmn and pregressmn. Ewdence suppurtmg -

the ﬁrst theo_ry was provided by Mag_u;re and co—workers“- who fouud .t_hat tumors
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. withcerb .-B_Znegaﬁve_in.-simcomponmts_ oats had imrnoon 'egaﬁveinéasive'compon‘ cats,

' whi‘le mmors with m:munoposﬂwe m—sxtu components had munoposmve mvas:ve '

B ducinl carcinomsas. It should be pomted out, however, that the 1mmun05tammg was

'_ ﬁﬁequmﬂymmemtensemﬂxem-srﬂ:components ﬂmmtﬁemvamvecarcmomasand_ |

. the queshon of the assoc:atmn c—erbB-Z expresmon andlnstologlc type ﬂf cancer 1‘33 N

not heen fully resolved A problem mthe apparent contradlctxon of ﬁndmg a lugh, o
- | ﬁ'equency and lower mtensﬁy °f mteﬂse stammg for c-erbB—Z in the least aggresswe . o '.
.: form of breast cancer (1 e. carcmoma m—sntu) on the one hand whﬁe in mvaswe '
8 . carcmomas ﬂaere appears to be a lower ﬁequency of c—ea:bB-Z stammg, but when 1t -

is present 1t_ appears to indicate & poor prognosjs._ :

. e




A= =

 cerbB2 protem roay bea useful marker to 1denhi3r pauents who are most likcIy to "
. bme:ﬁt ﬁ-om Iugh dose adjuvant chemotherapy 'Ihmors w:lth overexpremon of the ;. L
] c—erbB-Z oncogone: were found to be Iess rosponme ﬁo CMP (cyclOphosphamxdo, :
o methoimxanc 5-ﬂuoro—uracﬂ) ad_luvant chemothcrapy regunens thao those Wlth a
'onmmMammmufgmcmmma? MMmmﬁcowmhagsmmmmmmwdmapMmmso_ 
| with node pomtwe breast-cancer wﬁh tumors that ovorexpressed c-eﬂ)B—Z had-a
'“5fmmmmwm@aMmmﬁwm@wﬂﬂmmﬂﬁmewmmmmmwmamgff‘
: | dose anthracychne contammg adjuvant chemothempy regimen (oyclophosphamide
- doxomblmn ﬂuoro«uracﬂ) as compared to those treated wnh conventlonal doses of - B
| the same chemotherapy There was 1o such dose résponse eﬂ‘oct in- panents with ':-
mxmma.l or no ¢-erbB-2 expfessmn An explanatmn fortms ﬁndmg nughtbethat- o
) breast—cancer cells overexpressmg c—erbB—z fmquenﬂy also overexpressed'

: mpomommase Ha, 4 target enzyme for _c:lox‘oi11I:u1cn_u."‘3 :

_ Patlents w1th Symors that are posxtzve for esttogen receptors denvo the gmatest

| bene:ﬁt from endotrine therapy c~erbB-2 overexpresmon may he a marker for

: breast—oanoers that are not reSpoﬂswe to e.zndocmle manipulation, despite being

| ~ positive | for estrogen recq)tot- ! In-a smdy by Khjn--an{l- co-workers™s, R

_reSponmveness of breast-cancer tor endocnne ﬂwrapy was associated with low or

- absent c-erbB—Z expresmon These ﬁndmgs were conﬁrmed by anht and co- o
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'workers” who found that patlents Wlth c~erbB 2 pamtlve breast cancers had a; S

| mgmﬁcanﬂypmrerresponseto endocnneﬂlerapvthanmdﬂmsewhose tumors- '

- were c~erbB-2 negatwe Co-expresmon of c—erbB-Z reduced the response rate of '

. -:estrogen receptnr (ER) pos:twe patlems ﬁ'mn48 % m 20 % and ofER—negatwe: -

casesﬁ'omZ'? %to(l%

_'Co-exgnesmmofepldmmﬂgmwm-facmrtmpmrmdomhﬂzﬂsohasanegauve-_ﬁ. .

- _E‘ffectﬂnresponsetoendoctmetherapy 799“ Noneofﬁle epndermalgrowthfanbor '

positive and bi-z' positive tumors respondedtohormone treatment. i |

A possible therapeutlcapproach to u'eatmg breaSt—caﬁcet was Suggested by -

: . ememental models usmg monoclonat antibody agamstthe axtraoellular epltope o

“of the c-erbB~2 ptomm. ¥ fn-vitro mvestxga!:lons the use of such monoc!onal

-anubmhes enhant:ed__the_cytommt_y of cisplatin agamst btman breast- and ovarian

cancer cell lines overexpressing c-eth—z protein, - Athymic mice bearing

. submtaneous xenograﬂs ofhunmntummcells exprmsmg h:gh Ievels of p185“”"3‘3

: _showed a greatly enhanced inhlbltlon of wmor growth when treated mth clsplatm '

'_t_ogether mth .-the monaclonal anubody oumpared to treatment with -exﬂler-.the
) antlbodynrcisplaunalonc Thlseﬁ‘ectwasspemﬁcmasmu.hastheanhbodydnd
© not enhance the growth mhlbltory effect ofc:splatm on tumor xenogmftsnot o

'expressmg 11185““"3"2 3’
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Sohble ﬁmcfanumber of membrane receptors m—m demonsttated in cell fred

supematants obtamedﬁ-omavanetyofcellhnesandalsomlmmansemm. 'I'hese'_
-'mclude soluble forms ofthe insuhn rec:«eptm'az ofﬁle epidezmal growﬂ: factor |

_reoeptm“-'*urandc«fﬂmwmep:ae.rfn.rmtf.-ﬂf,-:ulnm:zf*'i mequantrmuunofsoruhlem:z |

. receptors by enzyme—hnked lmnmosolbent assay (ELISA) in human serum has been _ |

s shOWn to rehably correlated wxﬂa dtsease actwnty ina numbm- of autmmnmne and"" |
B 'mﬂammatory dlsurders, in. tmnsplantatton m]ectmn a:nd alsa in a mimber nf o

mfecuous dlseases Soluble ]L2 reoeptor levnls also appear to rcﬂect mmor burden .

andrtsponsew thmpymhuman T—Iymphmopac-reirovml&typel aswciated adult—-T~ . |

o cell-lymphomasandmhmryce]l Teukemia. “The c—erbB~2 ﬁ'agmemfouﬁdm seram
| | and mallgnant eﬂizsmn of panenis wnh breast _and oﬁler cm_lcers. joins the growmg_ list
" of soluble receptor molecules or fragments the biology of which s oaly beginning to

 be investigated.

Mori and co-workers® dcveloped an enzyme-linked immi_msorbent assay to measare

soluble c-etbB-2 protein in culture supernatants of various human cell lmesaﬂd in

~ sera of patients suffering from recurrent mmhqmm._%em worke_rs. founda -

good correlation betweea schuible c-erbB-2. protein as measured by ELISA and

ummmomstochemlcal staining of the corresponsing tumors for c-erbB-2. Thesmdy -

~ sample - was; 'ho_v’v’eve;, small = (3 samples -sempositi#efz ".saxilpl&s- '
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lmmunohzstochenne;aﬂy i pdsitivé' for ‘the 'caerbB—ﬁ' proteiﬁ).' A 'soiublé'

) mmoreactveformofﬂle c—ebe—Zreceptorhasalsuhmdetectedmthﬁseraof .

nuda mice beanng SK-OV—3 ovannn cancer xenografts Antlgen levels correlated : '

E thh bnth nvemxpressmn of thc t:ssue c—erB-Z protsm and wrth tumor volume

._ _' Narita and co-worka*s” dewcted maﬂcedly elev:rwd solubIe c—erbB—Z levels in serum o

i _ ..of panents Wlﬂl breast carcmnma with distant metastas:s suggesimg that serum e !

'eth-z levels may reﬂect tumOr burden Tlus study also showed a c.ormlahon '
” between seluble c—erbB-Z in' serum and the pmw of mmumohxstochemlcally'
: _stmmhle C-ﬁ'hB 2 in tumor cells, but agam only smail numbers of patients and only

patlents with stage 3 and stage 4 breast-cancws were mvestlgated.

Al these studies taken together, however, mggestthatmcasnrement of senm soluble <
. c-erbB-2 may be useful in the assessment of patients with breast cancer. Before

~ dealing with the measurement of serum sofuble c-erbB-2 in more detail, some

consideration must be given to the questionof the source of the soluble c-erbB-2

fragment fn serum and the possible physiologic fole of snch soluble recpetor -

. .mole_culcs.

3.2.1

- c-erhB-2 found in serum has been shown to be a fragment of the complete c—erbB-z |

. _-3-7- .




- -protem mﬁlecule cm:s:snug of the mmcated mge]lular domam of c—crbB~2 As .
E prev:ously noted tbls soluble, fragment retaing lxgand bmdmg properues which may\ |

o N have uhportant patholphyswlogc consequenow Such so]uble fragments m.ay ‘be ;

- producedmoneofanumber ufways

ol cat2 conld be'pmducédﬁf @mﬁm processi‘ix-g‘ofiheﬁn tength B

o c—ebe—Z gene by cell surface protﬁolysas 8 Sucha mechamsm of pmduchon has

. been suggestedforthesolubleformofthe]l.-?.receptor

 Alteruatively 2 truncated m-RNA could code for the solubie extracellulay domain of

- c—eﬂ1B~2thatlsf0undmsemm. Transfechone:xpenmentshaveshowrrmmmcatedf.__ |

mRNAscanbetanslaﬁedmwsecretedpmtems Expresmonofat:'uncatedcﬁbBa :
 mRNA transeript in Ccos-1 ceus resultsmtheproductmn of both secretedandof

_ mh'acellular forms of the extracellular domam of c-erhB- 2 Such, u'anscnpuonally'

| generated truncated c~erbB—2 ﬁ'agments were cﬂncentrated thhm the pennuclear

cytopl_asm of the cells without membrane expression of c-erbB-2.%

Whﬂe these smdxes show that truncated or- altemaﬁvely sPhced mRNAs could be.'

| rcsponmble for the generation of saluble c—erbB—Z fragmants it has not yet been

. determmed whether human bxeaa.t cancers express or c&e::pruss such differing or |

altemauvely spliced mRNAs_and the mechmxsms involved in the product:on of the |



'_“\.

'.{{

'squbIe c—erbB—Z fmgment fonmi in the serunt of pauents mth breast cancer has :nug ‘-

' bcenelumdated
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 form of tmman c-erbB-2 could functior as either;

1) o potential antagonist of normal cell-surface-receptor ligand interaction.

“b) as & carrier for the transportation, shielding or destruction of Hgand.f™.

| Trai_;sfec'ﬁbj_; studles indica‘te_'thai excess production of cfrﬁB;z extracelhﬂar b
dmnmn in human ﬁunor cells overexpfessiﬁg fulllength c-erbB-2 recepﬁof can B
result in remstance to the growth mh1b1tory effects of antt—c—erbB-z mmoclonal'__ _

- antibodies.® These findings may imply that soluble c—erbﬂri’. could modutat& the

. interaction of membrane boum _c-erb_B—Z and 1ts Ligand.

- | While such ptﬁaﬁve funcﬁons _;hzive. heen ascnbed to ﬂie soluble emrace]lulm' _
: doﬁaa_in, ‘cerbB-2 fragment it could _al.éo be a no:i_-ﬂuic_:ﬁOnal byproduct of
| Pfﬂfeﬂlyhcacnonwhmhappwfstobem:pomntm theﬂorinalproms ofi-ecepmr-' - |
-mgu]atlon a8 I-Iowevm', even if the soluble c-erbB~2 fmgment was the result |

of proteoly*lc degmdaum c—erB—z overexpressr,on and release of solnhle c—erbB-Z. -
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fragments may stxll be nnpoxtant both phymologwaﬂy and prognosueally

| - Pmteolyﬁc degradahan wmﬂd noxmally resutt in ret:eptor dnwn regulatmn w1tb. Lo
| *'iease of only sma!i amounts of soluhle fragments.. When c-erbB—z is over o

L _amphﬁed and overexpressed proteolyuc degradahon mxght be. msuﬁicle.nt to
B . abrogate Teceptor. functlon butyetresult m mcreased release ofsolnble ﬁagments:_:. )

'_wrthelevatedsemmlcveis.

| thﬂ:ler the 'sdluble- c—erbB-Z fragment found m the serum of patient's wit'h breast
:cancer has any in-vivo pathophysmloglc ﬁmctmn or is me.crely an mdxcatton of -

 disease bu]k andlor membrane tm-novex has not yet: been esmbhfhed



- The aim ot the presmt study was to evaluate the pmgnostlc mgmﬁcancé of serym o

o soluble c—mbB~2 in pauenm mth breast cancer

4.2

Blood fsamplés weré cbtained frora 79 gadents mending fhe Bteast Clinic of the

Johaunesburg Hosp:tal between 1986 and 1993 Semm was. stored at -20"(: untll :

- assay. Samplmg was performed at the time of d;agnusm of recmrent or metastatm
| . dlsaase ThellﬂKd,selum, solublec—eth-Zﬁ‘agmentwasmeasurcd mgam'
 cetB2, mzym&hnked—1Munoassaykxt(TnmnDlagmstlcs Alameds, Californi).

3 Bneﬂy, monoclonal anh—c~erbB—2 anubody conjugates were added to ahquots ef |
. serum, mcnbated for 2 hours followed by addition of linking soluuon and then

'chromegm—suhsirate. Absarbance was read ina spect::ophotomete: at 450 nm.

Control axd calibrator samples were run with each assay. Controls incfuded samples

- from 24 heal.thy worzen falling into thé} same age range-és_:ihe Pﬂt;ems with breast |

 cancer. The amount of c-erbB2 protein was calculated from a standard curve
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o _Resultsareexpressedasu!mlofsemm Smnnlevels > iﬂufmlweredeemed__'

: -_pesmve Tlus levei was clrose.n as bemg 2 standard deVlatlonS above mean for

R 'healthy women and was also the upper Timit for the negatwe controls Supphed with-

. theklt. 'Ihe antibody has 10 sxgmﬁcant cross reac:tmty mth ep:dermal growﬂl Pdcmr:f |

. (EGF), and rwcts onlywuh the mntemal domam uf the c—erB—Z molecule Westem_'__ o |

| blottmg of samples thh elevamd lsvels con:ﬁrmedthe presence of a lﬂﬁ ktiprown' N

- 42,1

in serum Whlch showed reaftmty with th1s anﬁbody‘ e

Estrogen receptor status (ER) andtlssue c-ebe-z were also deﬁe:mmed, whare_- -

su1table spacmlens W°rr' avmlab!e ER was measuted usmg thc BRICA kst (Abbett' |

| . I.abm*atoms) htmethod accordmg to the manufacturers mstmctxons T:ssue c—erbB-z -
| dete;mmaﬁon was by means of unmunohxstochemsﬂy usmg a monoclonal amlbody -

o the extemal dﬂmam of c-erbB-z ('I‘nton D:agnostlcs) and a standard avxdm—b:otm '

procedure, Bneily, endogenous pemxldase was blocked us:ng methaﬂohc peroxide |

: and then blocking anﬁbody, pnmary and contml antibodm sewndmy anubody,
ABC (Vectastam) and DAB wm'e -layered on sequent:ally.. Specmens were deemed- :
| positive if clear membrann immuno stammg was obsecved . Suitable pos"tlve and

. negatwe commls were mcorporated into euch assay procedum

| Sxatmucal_amlms,])measefmesmwal ovemllswvxval audmvaiﬁomdlsense-':

pmgressmn were analyzed usmg SAS staﬁstxcal softwaxe Aﬂd:tmnal vanabim

g2-
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| ﬂﬂaiyﬂedﬂlcluded age, smc, site. nfdmease mzt:al stage ofd:s&ase, menopamsal status_'- :
B andFRstatus(whercavai‘iable) Survxvai curves were generatadus\mgthe method of_ ' ,'

: Kaplan and Me:er and were compared usmg the log-rank stat:shc

istics; Forty—four out of 79 (56 %) pauems were posnnenopausal o

attimcofdlagnums ’Ihemeanageatpresentaﬁonwasﬁ 4 :& 13 l(rangeZé--Sﬁ) -

- '-years Funherpaﬁentcharactmsucsmshowanahleslandz

423 Ethi

; Allpanents gavemformed consent;mortaenﬂ]! mto the

study The study was approved by the Commlttﬂe on Eﬂucs ofHuman Rcsear“h of

L the Umversny of the Wltwatersrand and was camed out in accordance thh the

a3

4.3.1

| .pmnczples of the Declarauog of Helsmkx.

Serum soluble c-erhB-2 lovels; Serum levels of the soluble fraction of c-orbB-2
ranged from 2-278 with a mean of 35 + 57.6 wml. Intra and interassay variation was -
< 2% It patont variaion of serum c-erbB-2 levi, when levels were testein

 blood samples from 17 pateats who had ciically stable disease and who had 2or

> seperatebloodsamplesmkenatmtmalsofld-ms42dayswasalsn < 2%



39 pahents (49 %) had serum soluble c-eﬂ:B~2 fevels of 2 10 u/ml. There was no

L 'cmretauon between the presence  of elevated seram solublc c-ebB-2 level ami_' |

-menstrualstatus(p 066)[Tabie5]

o ‘l‘here was a s:gmﬁcant conelatlon betwean serum level and the typa of lreatment' B

- chosen for pattems w1t11 stage 4 disease [27 of 42 (64 %) pauents receivmg

) | .soluble c-erbB—Z lavel and any specrﬁc mte of relapse

432

o o-abB—sterm (Table?) 'Ihepresence ofpomhvetssuennmunosfammghadnd

% 'paﬁents- ‘bad

| contemporaneous tumous_tissue and serum samplem avaz]able for c-erbB—z |

 0.26).

433

chemothexapy were seropos:tt:ve mmpared to: 11 of 32 (34 %) reoemng hormonal

therapy] (Table. 6) There was 1o correiatlon hetween the presence of rmsed serum o

| detemunauon T:ssue mwostmnmg dni not correlate wuh the presence of soluble |

1mpact on overall sumval tune to relapse, or on sm'nva: from progresmon ®= o

Solu 'hle_' '.'g:gth—z estrogen mge,umx" levels; There was no ‘significant correlation .

betweenesuogenrweptorm:pressumamongs7paﬂentsof1mownrecepwrmms and

 serutii soluble c—erbB—Z levels (p 0 &) [Tahle 8]




434 Sﬂlnhle_&ethB:z_and_mal.md_ﬂmﬂo_mlm 'Ihemedlan overallsumvalof

| thxscuhmtofpauentsfromttmeofmmaldlagnosns was44 i 7. 4m0nths (mnge 1- '.
'254 months) Among the 74 patlents who either presented thh or who had -
progressedto stagetld:sease, ﬂlemedlan snrvwal ﬂme from progressmn was 19 +
: 247 months (range 1- 158) 'I'hepresence of soluble c-erbB—2 fragmentm sentm
| .atﬂmeumeprogrmonwasdmgnnsadhadaslgmﬁcamnnpactonoverau survivaiof '_ o
:these pahents Seropomtwe patlents had a med:an sumval of 21 months V8§ 64 B

| 'montlm for semnegaﬂvepanmxs = G 03) Fxg 2. The pmgnosnc nnpact of soluble'

eth—ZnnsurvwalwaslmtwhenﬂaeanalysswasconﬁnedtoERposmvepauents |

o posmbly due to the low number of snch panents

435

apy; Serum soluble c-erbB-2 had no influence

on response to cither initial (p = 0.64) [Table 9} among 74 pationts assessable for

treatment response. Nor was there any relation between c-erbB-2 and response to

salvage treatment for stage IV disease (p = 0.78).
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Thec-erbB-ZprotmnmaISSLDtansmembrmepmmmmthtymmchmseactwty | -

o _Itcompmwbﬂthan&xtracell‘ularandanmﬁace}lulardommn Whﬂethee:xtmcelllﬂar

domaiil s hgand bm ding actlvlty, the hgands have yet to be clearly deﬁned but is

. thonght to act as a g;mwth factor recepmr 52'59'“'7" Anubodles to c-erbB 2 have been

vivo,

; shown o mh;blt both anchorage dependant and anchorage mdependent growth in- s

a1

- cma-z has been found to be am;)hﬁed in 20-30% ofpnmary breast cancers, md

- gene amphﬁcatmn cm*elata w:th oncoprotem overexpressmn, C—erB—Ts lmpact on |
. prognoms is, howesver, -somewhat contmvm'mal., A number of mvesugators have -

' mported a con-elauon between c~erbB—2 amphﬁcauon and sumval in node posmve

pnmazy breast canger, 53 However both Zhou and co-workmsg* and Toildcanen and

co-workers® f:_u]ed to demonstrate any impact of c-erbB-2 expression on survival in -

‘node positive patients. Conflicting results have also been reported in node negative

patients™”. Alired and co-w::rkers"? found a highly significant meigﬁon between -

| 'disease. s free survival and c—e:bB»Zwrpmsmon, but oniy in specific subsets of patlents :

(small tumour sme ERposmve and 1o mgmﬁcam in-situ component), so—called “Tow- :

| 'nsk pa.tlents Furthermore ‘while Gusterson and co—workersgg found c-erbB-2

- nnmunosta‘xmng to have an over‘all prognosuc' impact only in. paﬁents w:th node.




- pasmve ﬂasease c-erbB-Z posmve nude negatl{e patlents,. recervmg adjuvant L
chemotherapyfaredlmswell, mthexrsmdy, ﬂlanﬂlosewhomec-erhﬂ-z negative,

: These ﬁndmgs tended to suggest that whatever mﬂuence the p:resence vf c—ubB—z g
'.expressslon has on the bmlogy ofbreast cancer, ﬂn.d (tffectls conﬁnedm the ear]mr“ : -.

_'.chmcalphasesoftheﬂlness

I addmon lthasbeensuggestedthatc-erbB Zamplﬂicauon andprotemexpresmon

.'f.correlate both w1th poor histolnglcal grade and lack of ﬂastrogen receptor (ER)

o expressmn.m“ 191 poller and co- 102 demonstrated that overexpressmn of c—'
_ _erbB-Z is mgmﬁcanﬂy eolrelatﬂd w1th S-p.hase and prohfetame mdex m ductal
| carcmoma m—sﬂn (p 0. 001), as well as in eatly i mvaswe duct carcifioma (p =

o 04)

’Ihere:s also evidence to suggest that cerbB-z overe:xpresmon maybe preferent:ally -
assomated Wlth ceﬂmn histological subtypes of breast cancer. Vﬂn de nger and co-
| __workers’z desmbed a high mmdence of c-ﬁrbB-Z Uverexpressmn in- hrge cell,
- comedo-typc ductal cammoma-m—mm as compared to invasive ductal carcmoma,

. suggesting elther that the mvas:ve ductal carcmomas that are c-erbB-2 posmve are
| derived from a speclﬁc tyne {Iarge cell comedo) of ductat carcmoma—m-mm or that
| c—erbB—Z expressmn may be lost durit . ‘umour mvasmn and pmgressmn Ewdence |

' wppoﬂmg the ﬁrst theory i 1s promded by Magmre and c:':;qwxmrm'kf:rs73 who fmmd that




- whille tumonrs wrth c-erbB-2 negative in-sit ‘components Iiad'immunoﬁEgaﬁVe -

. 'mvamvemmpﬂnems ummwﬁhmmm@@mhvewmwotypemﬂmmmﬂ

'_had lmmunoposxuve invasive d.uctal carcmmna It should be pomted out, however s |

" thatﬁ:ezmmunostmmngwas&equenﬂvmommtensemmemsrmcomponents than'

"'___mthemvamvecammomas

| 'Sotublefmmsofﬂ:e c—erbB—memhwebemrq)ormdmﬂlesemm ofpahentsw:th o

breastmcerm"i‘mdmaddmon have beeq shownmcorrelatemth d:seasebulkas o _

' '_wellaswithhssucovemxpmsmonmanannnalmodel 86 No reports hmre, however,
o been pubhshed to date on the pmgnostlc mgmﬂcance of soluble c—erbB—Z in pat(ents' ' _ .

| w1th breast canoer.

: -Theprtsent studyexannnedagroup of‘?9womenw:th advancedbreastcancer The'

| :meﬁmdusedmfh»ssmdymeasuredalOGch-arbB-Zanugenﬁ'agment whlchisnot o

. detected mthssemm of normai controls orin palie;nts wn;h 'bemg'n hreast chse:atsae:“-"1

A smpn.smgly h:gh ﬁ-equency of ekvated serum saluble c—erbB-z levels was fm.md, '

poss;bly due to the fact that this study mcluded mamly paufmts thh aggresswe o

dlse_asa,_ -Wlth 25 pauents presenung w1ﬂ1 advanoed breast cancer anc_l all but 5 of ﬂm :
remainder haing progressed to stage 4 disease. In add:tmn there was a staustlcally -

significantly higher incidence of seroposiivity in patients given chemotherapy as first

line therapy for‘progréssive. disease - indicative of the percepuon that these pﬂtlents S




were suffenng ﬁ'om aggresswe dlsease m addﬁmn the presence of serum soiuble
'_ c~erbB—2 fragment concentrauens of > 10 ufml had a mgmﬁcant nnpact on: overall . R

sumval from dxagnos:s of metastatle dxsease

o Thelackafcmmmnmbetweensmpomumymdmeexpresmnofe-erhﬁzmmee E
'_ __'somemtemungposﬁbﬂmw Whﬂethelaekofcmelauonmaybednetelowsmple .
;number, deﬁnmusszmeammgwasdemenmdmluofthemmuentswzthtumw__"_ B

| _samplesavaﬂableforexannnat:m Thmﬁequencywas agam arelauvelyhlghrate_:

-'ofcelﬁB-zeJq:messxon Wmleltmaybeargnedthat}aekofﬁssuelmmmostaming

_1s remd to the sensmwty of the method, both tissue posnwe and serum negatwe as' :
| Well as t:ssue negatwe and serum pesxme cases were found Among the s'erum. _

_.squble c-eth—Z negatrve pat:ents w1th negatwe tlsshe expressnen there were 3

' pﬂtlents wnh exlremely lngh serum levels (range 120 160 ulml) and Wlﬂl exienslve
diqease, whﬂe all 4 pauems Wlﬂ:l neg_aﬁve serum soluhle c—eth-z t:ssue 'and pOSltlv.e. | |
' tissue staining demons*teted strong ebeiﬁve stammg and also had extenswe d:lsease.

Since bo‘lhthe serum and ttssue assays Were performed vsing a monoclonal ant:body | |

_ specdicformeexlmaldomamofeerbB-z mesrﬁmhngs suggestthepossnbﬂltythat o

'Ioss of ussue exprecsxen may result elther ﬁ'om proteolyuc cleavage wn‘h release of _
the extemal domain afid trausfer mto the bleod rendenng the tissue negauve to
reaction wnil the anﬁbody used or that . serum component represents an -

- 'altemaﬂvely sphced vanant lackmg the membmne domam This quesuon wﬂl be

-49-




--addmssedmmmmesby usmg anubodxes toboth themtecnald()mamaswell as .-

- mtheextemaldommnofmec-erbB-zmolecule E

| Whatever ﬂtepaﬂwphysmlogic w{planahon assay for soluble c—erbB-Z in semm is a

B relatxvely su‘.nple test, requrrmg only a blood sample rather than the a:vaﬂabilrty of -

o tlssue Soluble c—erbB—" may to offer prognostlc mfnnnation leth seropomtmty o

. bemgapredxctor ofsho:tersurvwalmpat:entswrmbreastmncer :



. Tabled:  Serum solublec-erbB-2: Patient Characteristics and Seropositivity Rate.

N‘umber (%) Number (%) Number (%)'_'

: Menopansal status
pre

post

. -"Stage at presenﬁﬁon

I

v
| _ERSmtus '
po’siti_ve’
'nagaﬁve |

unknown

.E'.-I.' .

35

31

- 19

15

39

“

6o

&)

@
4

32
a0

- ..(33). ..
@n

17

.
10

17

12

20,

@9

e
69

68} -

@D | '

(48

(&1}

gmmmm smmmﬂm:z
Eusmm Hﬁgﬂm

20

13

19

6y

._._.(75.)_
.
@

62

- (49)

_p—valué .

p<0.05

:_ _(53}. -
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. TableS: Serum Soluble WI:B-‘Z:'and Menstmal Status
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Iahls.l. Semm Soluble c—erbB—z and the Pmience of Breast Tumour T:ssue : |

Exprcssmn of c-erbB-z Pmtem

- cetbB2 pds'iﬁie . - -erbB-Z m o

" Tissue Immunostaining c-erbB2
Posiive & 4
- ‘Tissae Immuostaining c-erbB2

Negaﬁve-_ : o 6 5

.54



- Iahls.& Soluble c-erbB-2 and Esirogen Receptor Status

o c—efbnn"?.: =

<10 wml

55

cetbB2 - Total

> 10wl



B Iahlg_ﬂ. _. Solublc c—eth‘Z and ReSponse to Systennc -. Treahnent for o

.' Recurrent!Metastatm Breast Cancer :

" ReSponsetoTreamm

:  ;56, .. 
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Flgure 2; Infivence of t’iz;-‘: presence of soluble c—erbB~2 fragment in the semm on prognoszs

- ofpaumismthbmastcancm- Overs]lsumval Opanantsmthsemmsolublec- o

B2 < 10 Ju/ml, o patlents wnh serum sohuble c-erbB~2 > 10 ,u.lml .
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