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A Decade of Breast Cancer Clinical In#estigation:’
Results.as Reported in the Program/Proceedings of
the American Society of Clinical Oncology

By Rowan T. Chlebowski and linda M. Lillingten

Purpose: To test the hypothesis that clinical razsarch
results have driven changes in recent breast cancar man-
agement recommendations.

Methods: All breast cancer abstracts in the Program/
Proceedings of the American Sociaty of Clinical Oncology
[ASCC) fram 1984 to 1993 were prospectively reviewed
in 21 areas and categorized by study type, study ques-
tien, whather statistical significance was claimed, and
whether the abstract was presented,

Resufts: Of 1,372 abstracts, 54% reported on pro-
spective clinical trials (PCTs) end 17% on randemized
clinical trials (RCTs). The total number of published ab-
strocts progressively increased {from 87 in 1984 10 221
in 1993} and author citations nearly quadrupled (from
430 in 1984 to 1,642 in 1993, P < .01); however, RCTs
hove come to represent a smaller proportion of reperts;
37% (33 of 89) in 1986 versus 10% [22 of 221) in 1993
{P < .001]. The size of adjuvant-therapy RCTs has pre-
gressively increased (mean = SEM subjects/trial, 237 +
Al in 1984 to 874 = 374 in 1993), but hos remained
small in advanced-disease RCTs (mean + SEM subjects/

ESPITE THE recent, well-documented public and
seientific interest in breast cancer,'” recommended

T“management strategies for breast cancer palients with ad-

vanced disease have undergone little change in the past
decade ** Tn contrast, major change in patent manage-
meent hias occurted for patients treated with adjuvant treat-
ment. " Taken together, these ahservations suggest that
changes in recommended clinical management for breast
cancer patisnts over this period have been doven by corme-
sponding chunpes in clinical research results, To test this
hypothesis, a decade of clinical research activity in the
area of breast cancer was progpectively evaluatad for spe-
eific topic, study design, and reported outcome, accom-
plished by review of all absiracts published in the Pra-
grant'’Proceedings of the American Society of Clinical
Ocology (ASCD) hetween 1984 and 1993 related to
breast cancer,

The Proceedings were selected for review, bacanse the
Annual Meeting of ASCO has emerged in recent years
as & major international forum lor presentation of clinical
uncolopy trial resulrs. The abstracts submitted to this
meeting and published in the FProceedings of ASCO are
trequently referenced and represent a substantial influsnce
on clinical practice. In addition, the ASCO Proceedings
provide a cumnulative sunumary of research activiry both
iti the United States and around the world.
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trial, 145 = 25 in 1984 to 146 = 34 in 1993). For adju-
vant therapy, 14 of 90 RCTs [with 51,207 patients) re-
ported a significant {F < .05} survival benefit for Investi-
gotional therapies [16%). For advancad-disease therapy,
only three of 141 RCTs [with 26,281 paotisnts) reportad
o significant (P < .05) survival benefit for investigational
therapies (2%). Randomization was rarely used in frials
of dose-intensity with bleod-product support (zero of 86
trials) or locally advanced dissase.

Conclusion; For breast cancer ASCO abstracts in the
past decode, we determinad the fellowing: (1) adjuvant
trials have not infrequently supported study hypotheses;
and [2) advanced-disease trials have consistently failed
te Identify new approaches with a significant impact on
survival. Thesa results suggest that o critical process
evaluation of current palicy ond procedures invelved in
directing braast cancar rasearch is warronted, especially
for strategies in advanced disease.

J Clin Oneol 12:1789-1795. 0 1994 by American So-
ciety of Clinical Oncology.

METHODS

Abseraces published during the must recent 10-year perind, inclnd-
ing 1984 through 1993, were reviewed for content in 31 prospec-
tvely detemmned categaries by one investigater (R.T.C.). The cage-
gr_l:]u:.s fior review were determined hy concurrence of & threc-persen
expert panel of medical oncologises: the information collected 15
listed in Table 1. Abstracts wers categonized by study calegory
[prospective clinical rial, analytic study, nonclinical), swdy gues-
tiom, whether statistical sipnificance was cluimed, and whether the
ubstract was selecred for pressntation.

The following definitions were used 1o categonze abstracl repors:
prospective clinical trials (PCTs) must have had e clearly defined
prospective intervention not invelving review of prior experience;
randomized clinical trials (RCTe) must have addioonally included
the term randomization in the dile or body of the abstracl and must
have incorporated two or mers identifiable greatment arms. Analytic
{cohort) studies invelved either & progpective or e relrospective re-
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Table 2. ASCO Breast Cancer Reports (1984- 1993

Table 1. Informobion Collected Fram ASCO Breast Cancer Reports by Abstract Category
Teops - Abstroct I Ma. aof authars - Tatal Reparis ==
lmshbubion: US4 Mot L5 A-bassd Abitract Catepary Ma. B s =
wa. af pali r in absh : ——
Ma. af pofisnts EF"C'I'fId in absiract TR fogiE 1373 o
Shicly saveory PCTs 741 i3
I P:‘oip?n?h.ﬂ clinical I|'|r.d. ol | RCTs [fotal) s o
o) Multisite Single-site RCTs i
: _ﬁ:’"dbfﬁlﬁcd 3 ol remciomiiond ——— Advonced: dissase therapy 141 10
€ sropTy category: _ Adjuvant thesapy o =
Acvanesd disease _ Adjuvant :
b Tatal ne. of petients sntared on
Locally sdvanced _ Other : . :
I ie (anh randomized tials by category
I. Anohdic [tc_h ert] shudy = Adicsvant e 51207
@l PTD’E':!‘“ st il Advonzed dlsease therapy 24,281
. Monelinieal S N—

Study quesfian
I, Mew drug

d) Chamotharapy b] Hormane theropy

I, fihema'l'l--r\apy dl’.|!|t|-|"n|'|=n:i+:|-I
o} With blacd-preduc support [hane mamowfstam call]

b] Withaut blc-nc'-produ-.:l support

M. Prognostic fastee
I¥, Compore regimens v Cher
shatistical differance claimed in abstroct
[ Cn dispose-free Interval (in odjuvant trials)

. Sn response of disease-fres interenl

. Sm sarevivn|
Selected for presantation

view of & patienl population, often nsed o identfy prommostic fac-
tors, of reviews of institutional reatment sxperiences, Chematharapy
dose-intensity studies with blocd-prodoct support must have in-
cluded reference to either bone marrow transplantalicn or prospec-
tive harvesting and subsequent infusion of stem cells, Studiss in
lacafly advanced diseass must have included aither that phrese or
reference o therspy of stage TTTR: diseuse,

All abstracts Listed in the breast cancer ssctiom, as well a5 those
indexed under the topde of hreast cancer in the ASCO FProceedings,
were teviewed and are the subject of this report, with additipnel
aention given Lo those reporting on POTs.. For all parameters, de-
seriptive sumimary imformation was derermined (frequeney, percent-
uges, mean, and range). Comparisons betwesn identficd ETOUDS Wepe
determined by x* analyses and paired r tests using the BMDE statisti-
cal soltware program.”

RESULTS

A total of 1,372 ahstracts published in the ASCO Pro-
ceedings belween 1984 and 1993 were identified as perti-
nent to breast cancer, The majorirty (54%) of ahstracts
were reparts of PCTs, with RCTs accounting for 17% of
all reports (Table 2). The worldwide scope of the ASCO
Proceedings was reflected in the representation of hoth
United States—based (in 54%) and non-United States
based (in 46%) investigative teams reporting hreast can-
cer results as a relatively constant percentage throughout
thizs period.

The number of toral abstracts, thuse reporting on PCTx,
and those reporting on RCTs vn an annual basis over the
past 10 years are graphically depicted in Fig 1. The num
ber of published breast cancer abstracts progressively in-
creased throughout the decade of review, with Majer in-
creases occurring in 1988 and 1992, The mean gumber
of authors per ahsmract has almost sleadily incressed as
well, from 532 = 0.21 (mean += SEM) awthors in 1984
to 7.43 = 0.32 authors in 1993 (£ < .01). Consequently,
the number of anthors of breast cancer reports in the
ASCO Proceedings has nearly guadrupled from 430 in
1984 1o 1,642 in 1993 (P < .01).
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Fig 1. ASCO breast cancer reports by year and study type.




A DECADE OF ASCO BREAST CAMCER RESEARCH

" Table 3. Percentoge of ASCO Bregst Cancer Reports |1 FE4-1993)
: Selecied for Presentation by Abstract Categeory

% Salecied
Absract Culwgory far Hrmsantotion
i ﬂ.;-;r ancar, todal repart a8
United Slsles=based reparts w3
MorLinited Sloles=hnsad

reparts iy

FCTa tertad 29

Manrandomized 17

‘Rendomized £
Rondamized with significani

Aifferonce bBM'\EQ.ﬁ fresalmcnts a5

Avernpe nn. af patients on PCT
by obsiract rategary
Mol selected for prasentaricn
Selected for prasenintian

PR 7
273 = 35}

P 05 vpercent of tatnl abstrach prosanted,
TP =2 .05 v mhatrects nol selactad,

PCTs represented approximately half of all abstract
reports, However, as the absolpre number of abstracls
reporting RCTs has remained constant RCTs have he-
come an increasingly smaller proportion of all ASCO
breast cancer reports. RCTx represented 37% (33 of 80)
of 1986 breast cancer ahstracts, but only 10% (22 of
221) of 1993 breast cancer abstracts (F <.001). Single-
instilution reports of PCTs were consistently less likely
e be randomized trials when compared with muliisite
reports throughout this period (185 v 84%, respectively:
F < 01

The number of breast cancer ahstracts selected fur ore-
sentalion at the ASCO Anpual Meeting also increased
during this time from 24 in 1984 to 83 1m 1993, which
reflects mainly 4 recent increase in poster presentations.
The percentage of absiracts selecled for presentation by
abstract category is listed in Tuhle 3, Throughout this
period, PCTE were more likely to be selected for presenta-
tion at ASCO if they reported on randomized compaged
with nonrandomized tiuls (34% v 17%, respectively; P
< .05), and were especially likely to be selected if they
reported a significant difference betwesn lrcatments (H95%
Presented). PCT reports selected for presentation were
alse nearly four times larger than those not presented
{mean patient number, 272 * 39175 + 24, respeclively:
P < 05),

The randomized trials reported in the ASCO Proceed-
ings, segregated on (he hasis of study type (adjuvant ther-
apy v therapy for advanced diseasze}, as well as whether
statistical significance was claimed for relapse-free sur
vival (adjuvanr), response frequency (advanced disease),
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and/or overall survival (hoth adjuvant and advanced), are
listed in Table 4. Duplicate abstracts (reports or updates
of the same sludy) were unusual (with the exception of
One community-hased report on the same cohort of pa-
tients trealed with g breast-sparing approach, which was
reporied in 7 sepurate years). Almosr no randomized
PCTs with negative results were represented by more than
one absiract report. Table 4 has heen adjusted to reflect
the two adjuvant wials with significant differcnces be-
tween treatment groups that were reported in more (han
I vear (resulting in a total of five abstract TEports on the
two trials in the 10-year period). The earliest reports®”
that indicated a significant differcnce between treatment
goups in these two tdals are included in Tahle 4,

(¢ 30 RCT= reporting on adjuvant breast cancer ther
APY. a stutistical difference in relapse-free survival was
reported in 32 (365, Fifteen absiracrs reporied A statisli-
cally significant survival benefil as well. The abstracts that
teported significant survival differences were clustered in
the most recent years (with only two such reports befpre
1989) and appeared to represent hoth Yarger adjuvant 1ral
sample sizes und longer follow-np pedods, When the
individual studies that claimed a statistically significant
survival benefit for adjuvant treatinent are considered, the
investgational arm was found o he superior to either no
treatment (three trials) or slandard treatment {12 trials) in
14 of 15 cases, Thus, in 16% (14 intervention arms betier
than standard therapy or no therapy/eontrol armes in 90
tatal tals) of ASCO reports of RCT in adjuvanr breast
cancer, the proposed hypothicses was supported as mani-
fusted by a statistically significant influence on survival,

Tabie 1; ASCO Bregst Cancer Reparts (1984-1993] of RCTs by
Cotogery of Theropy and Trial Outeome

Adveacec-Dipense Thercgy
Mo, of Reparts wilh
Significanty Izl

Adjrean! Traropy

bz of Ruparts wWith
Slpnificandy Improves

bl of Ralnpae- Crorall Mo, of Resprouy Crvergl|
Year RCTa Fram Surdval Sarvival RCTs Frequancy  Spmdvol
1984 ] 1 1 14 2 ?
17E5 10 4 1 15 | ¢}
I 9EL 14 F %] 17 3 1
| ¥&7 F 3 a 12 < ki
1968 x 5 o 17 o a
17a% 7 | 1 it 2 1
1990 11 F 5 5 a 1
1M 1 K C 10 1 1
1772 7 4 A0 1E 4 1
1903 B u] 3 13 ] ]
Takal 0 12 15 141 & i

“rensdipnllanal fropy baties then confral sieadeed Hiwamy i 14 ericli {of 80 patal
trizly, Tk Twe adivvan irils wers repuorlwd move than coge during this period and
wnly tha Inihal report is inalyded,

Hinvestigulionnl thasopy bufer than sandand haropy In 3 trigly of 147 joas! trials,
re
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Takle 5, ASCO Breest Cancer Reports [1934-1993!: RCTs in Potients with Advanced Disease With
Significant Differance in Survival Between Treatment Grevps
Seudy Reauin®
M. of Fasponss Surdusl
Yoar Pataats Shudy Guestion Sumerary Dutcome: Fraquency P {manths) E

1984'" 273 CHFP = levarnisola Levomissle warse M5 2015 m
17E447 %1 FAC before, during, after fumexilen FAC afier worse 68 v B4 ] 26+ 20 < 03
19RA" A8 A 70 ma/m? v 35 mpfm? 35 mo/m” worie 54 v 28 02 M wE <= 05
19877 133 CHEF hi.gh v low Lo wearze 12w 10 1 Tawl2 .o
1987 138 Tomoxifen v Megoce Megues worse Tl wlh M3 A2 v 28 0
198511 143 Mingacs (standard v highl High batter 26w 1] oz 18 v 11 01

140 mg v 1,400 mg
[=El &0 RT nopharectomy = predaisslons Prednisolons better 53 %27 oz Yos a1
1571%E 184 Tamaoaifen v Provera Provera beher Adv 13 < 05 32 v 24 L=a ]
1ppa™ 173 FEC avary 4 weeks [standerd v Evary-wesk 47 v 29 02 Yo 0

vy wink schadule warse
1™ 348 Megaca (shandard v high) 180 mg Mo differencs 5 2824 27 HE

v 800 mg v 1,400 mp

Abbraviations: A, daxerubicing C, eyelophasphomide; E, epirbicin; M, methetrexate; [, fugrouracll; P, prednisone; BT, rediation frerapy; S, nat

signifisant; Megace, megestrol acetate |Bristal-Myers, Princaton, M.
*Camparative survival, in manths with ¥ walue; compurotive responss a3
all abstract reports.
t5ee 1997 report that unsuccesshully shempted 1o confirm result.

parcont fotal response Fequency with Pvolue, Mot all izfsrmation provided in

$Trials in which investigational thernpy resulied in significant survival baneht comparsd with standard theropy.

The results reported in the ASCO Praceedings of ran-
domized trials in advanced breast cancer provide a stik-
ing contrast to the adjuvant sxperience. Of 141 random-
ized prospective mials in patients with advanced breast
cancer, a statistically significant influcnee on response
frequency was reported in 18 instances {13%). More im-
portantly, only nine reports identified statistically sigmifi-
canl differences in survival between treatment arms. The
advanced-tisease trials that reporled a significant differ-
ence in survival are listed in Table 5. The response fre-
quency in the arm with decreased survival was less than
29% in all but one smdy. Tn five of nine reports, the
standard-therapy rather than the investigational-therapy
sroup was reported to have a significant increase in sw-
vival. For cxample, levamisole plus cyclophosphamide,
methotrexate, fluorouracil, vincristing, and prednisons
{CMFVP) was associaled with shorter survival than was
CMFVP alone (standard); megestrol acerate was worse
than tumoxifen (standard); low-dose cyclophosphamide,
methotrexate, and fuorouracil (CMF) was worse than
Full-dose CMF (standard), etc.'™ OF the remaining fonr
reports, one identified a survival henefit for high-dose
compared with standard-dose megestrol acetate, * a result
that was not supported in a much larger trial that ad-
dressed the same guestion and was subsequently reported
at ASCO in 1992.%° Thus, in only 2% (three of 141) of
randomized tials in advanced breast cancer reported in

the ASCU Proceedings in the past decade has the pro-
posed hypothesis been supported by a demonstration of
a statistically significant influsnce on survival for the in-
vestigational rreatment,

The thres randomized studies in advanced breast cancer
that reported a survival benefit for the investigational arm
in the past 10 years in the ASCO Proceedings included
the fallowing: prednisolons addition to cophorectomy su-
perior to oophoreclomy alone in a 60-paticnt trial'”; me-
droxyprogesterone acetate (Provera; The Upjahn Co, Kal-
arnazoo, M) superior to tamoxilen'®; and tamoxifen plus
concurrent fluorouracil, doxorubicin, and cyclophospha-
mide (FAC) superior to tamoxifen and delayed FAC che-
matherapy.” The latter represents the only report with a
significant survival difference invalving chemotherapy
{uf & toral of %7 randumized chemotherapy trials) for
paticnls with metastatic breast cancer.

Trends in the size of breast cancer clinical frials, as
reflected by the average number of patients entered un
randomized tmials by year and study type (adjuvant v
advanced), are outlined in Fig 2. The average sample stz
of trials of adjuvant therapy has progressively increased
(from 237 = 43 in 1984 to §74 = 371 in 1993, mean £
SEM), while the average size of trials in advanced discase
has not changed during this period (from 145 = 13 ic
1084 to 146 = 34 in 1993, mean = SEM). Tn lerms of
total number of patients on randomized trials reported &
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Fig 2. Average numbar of patient; entered per randomizred eljni
ol trial by yoar and study hepg {adjuvan; » advanced|,

ASCO, o advanced disease tria], 20%: fower Patients
WeIe reported i 1993 Compared with 1984 (sl in-
cluded 2 304 Patients in 1984 a0d included 1,885 patients
in 1993 fEspectively), while in adjuvan: trials 5 fourfg]
iMcreage has occurred {adjuvan: nals includeg 1896 pa-
tients jn 1984 and includaq 7,866 Patients in 1093, TEspec-
tively).

reated with high-dpsa therapy with blood-produgy Sup-
port in fonrandomized yrigps, For locally advanced digegge
in the same 3-year perind, 33 abstracts haye reported ng
PCTs inw:-!ving 1477 hpe

of trials reported relapse-free survivg improvement, but
more then 16% have eported & statistically significanl
MPACt on surviva) a well. Althongh apparently contra-
dictory resyirs TEISE somg concerns, ®* rven in rotal,

Un achievahje therapeniic differences,®
For therapy of patients with advanced brags: CAncer, &
different picture Emerges, The 26 287 Women reported in

2P In two of these abstracts, which reported benefit
for the pew therapy, the Standard therapy (of oophorec-
tomy and lamoxifon, respectively) had surprisingly low
Tesponse freguencies (274 and 156, respecrively), which
SUggests thar chapce rather than clinjear efficacy may

setlings, Nonetheless, sucj, MeRAMVe results suggest thar
te experiment,] basis for bringing forwarg hypotheses
10 test in patients wig, advanced breast cancar may be
nappropriate 3 [, i tore likely that the limited average
nunber of patiepts cniered on such trig)e has been too
stall to identify the 'Ype of differences in survival that
Can reasonahly be anticipated™ based on the extensive
clinical experiegce available in this yreg 752 I uny eveok:
the decade of clinicyl investigatioy Fépresenied hy PUL_‘-‘I-I'
LaTons in the ASCO Pmc'esc:’irrgs has failed ra provide
definitive information jn SUppoTt of new Imanagement ap-

benchit whey, any therapies gra “empared in parients with
advanced breast pancaps25.2 has focused attenton on the
Usc of new eriterin for *0d-puint evaluation, fncluding
the use of quality-of-life indipes 3.7 Howeaver, to d-_?Tﬂ~
reliance on such eng POInIs to assess breast cancer trials
has only furely heen reflected in ASCQ reports,

For futurs aifvanced breger cancer trials, the sample
Size issue wi)l most likely hecome MOre promument as
breast canger Patients who preseq, foday for advanced
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breast cancer trials commonly have recejvad adjuvant
chemotherapy. Emerging data indicare thar TESpOnse rales
to chemotherapy regimens for patients who fail to respond
to adjuvant therapy are approximately half those seen ig
previously untreated patienrs %% | addition, recent dats
Suggest thal prior adjuvant chemotherapy may lead 1o
recurrence in harder-to-treat sites ® The expectaton for
reduced response frequencies for breast cancer patients
who relapse following adjuvant treatment, and the corre.
sponding need for larper study Populations, has not besn
reflected in recently reported advancad breast cancer ¢lin-
ical trials in the ASCD Proceedings. In this context, the
factors that influence the increasing relisnce on Nonran-
domized study designs in Contemporary breast copeer
clinical investipation for advanced discase mials also war.
rant attention,

Two greas of increasing clinical interest in hresst can-
Cer palient management have been underreprescnted by
randomized trials in the ASCO Proceedings in the past
decade: locally advanced breasr cancer and duserintcngiry
with Blood-product support. Over the Jast 3 years, despite
experience with 1,954 breast cancer patients in 64 repOrls
on trials of duﬁe-i_nteusit}f involving blood-product sup-
port, the absence of randomized trials precludes definirive
comparison of high-dose to conventional treatment
Nonetheless, based on the published cost for ransplanta-
tion during this interval of approximately S100,000 per
patient,” these efforts have invalved approximately
$200,000,000 in patient cure/research expenditure. It
should be noted that randomized trals of thig Guestion
4re now underway, However, the question of the mast
Appropriate time to initiate phase IT testing of pew and
=Xpensive lechnolugy remains, espectally given the reim.
bursement issues, ™ associated with this area. A somewhg
similar simation holds in the area of locally advanped
hreast cancer management, where the absenee i recent
years of large randumized toals continues to leave major
questions unanswered, :

In summary, Prospective review of breast cancer zh-
stracts published in the Proceedings of the ASCO for the

CHIEBOWSKI AMD ULLINGTGN

Past decade indicates the following: (1) randomizeq trg),
have eome m fepresent a decreasing proportion of ASCO
abstract reporis during this perind: (2) trials of adjuvan:
breast cancer therapy have become progressively larper
and net infrequently (in 16% of cases) suppart study hy.-
pothesis by demonstrating survival benefit for the IMvesti.
gational therapy under evaluation; and (3) bigls of af.
vanced breast cancer therapy have remained re]ativc!:,r
small and have consistently failed to support stdy hypoth.
8585 or identify successful pew mAnAgement approsches
as defined by a significant IMpact on patient SUTwiva],

Any recommendations based on these observation,
must recognize the complex natire of the clinical, spiep.
tific, and political issnes surronnding hreast caneer clifi-
cal investigation.™ Nonetheless, the Presented data sup-
£est several guestions, Ts it prudent, or pven ethical, 1o
continue to conduct clinical tials in advanced breasy cag.
cer populations based on demonstrably nnressonghe a3-
sumptions of the anticipaled magnitude of benefil? Wiyt
15 the benefit 10 the clinical and scientific COnununity of
publishing an ever-increasing number of clinical Lreast
cancer absiracts in the ASCO Froceedings? Could thiz
policy and/or the recognized problems of clinjca] canger
researchers™ be associated with some of the study design
questions ruisad (such ag SnCouraging small study popula-
lions)? Does current multisite clinical rescarch policy ap-
parently designed to maintajy Patient recruitinent (which
often results in now Protocols being opened as soon as
acerual to prior studies gre completed) foster an environ-
ment that divorces clinical Investigators from the regulis
of their prior swudies? Such questions and the peed to
conduct henter breast cancer trals {larger in size and hased
On suppartable hypotheses) Jeud 1o ope reconunendation:
4 ¢ritical process evaluation should be conductad of (he
policy and proceduras associated wirh £ nding and con-
duct of breast cancer clinical investigation, especially in
the advanced-disease area, As NEW agents are beginning
to be evaluated in hreast cancer clinfcal irals, lessons
derived from the past could prove nseful to define more
cffective evaluative Slrategies for the futrs.
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