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ADEQUATE local therapy is available for primary 
brcast cancer in the form of surgery f radiother- 
apy. Unfortunately, the majority of women with 
breast cancer are destined to have disease recurr- 
encc and ultimately die of their disease. The 
interest in adjuvant therapy for selected patients 
with primary breast cancer has been kindled by 
improvements in systemic therapy for advanced 
breast cancer and by increased appreciation for the 
biology of treatment of minima1 residual disease 
following primary therapy. 

The use of hormones as adjuvant therapy in the 
primary treatment of breast cancer is not a new 
concept. The roles of radiation-induced menopause 
and surgical castration as adjuvants to primary 
therapy were explored over the last three decades. 
Various non-controlled studies and randomized 
controllcd trials have yielded conflicting results; 
although several studies reported an effect of 
radiation-induced castration in delaying the 
appcarance of distant metastases in both pre- and 
postmenopausal patients, the overall survival has 
not been improvcd statistically with either surgical 
oophorcctomy or radiation to the ovaries. 

Mcakin el al. prospectivcly randomized pre- 
mcnopausal patients over the age of 45 and 
postmcnopausal womcn following surgery and 
radiothcrapy to the chcst wal1 and regional lymph 
nodcs to obscrvation only, ovarian irradiation and 
ovarian irradiation plus prcdnisonc (7.5 mg po q 
day for up to 5 yr) [ 11. The combination of 
ovarian radiation plus smal1 doses of continuous 
prednisonc produccd a significant dclay in rccurr- 
cncc and prolongation in survival in this subset of 
prcmcnopausal paticnts. NO differcncc in timc to 
rccurrcncc nor in survival was detccted in post- 
mcnopausal paticnts among thc thrce arms. Thc 
bcncficial cf&cct of ovarian irradiation plus con- 
tinuous prcdnisone in thc prcmcnopausal paticnts 
over thc age of 45 did not becomc statistically 
significant until aftcr 3 yr of follow up. It is 
important to notc that thc trial size was smal1 and 
thc duration of patient accrual was long. 

Acccptcd 18 Scptrmbrr 1985 

The data from the Princess Margaret Hospita1 
study provided the best evidente that adjuvant 
hormonal thertipy could improve survival in a 
selected subset of patients with breast cancer. The 
emergence of tamoxifen as an effective endocrine 
agent in the treatment of metastatic breast canccr 
coupled with its lack of serious side effects 
encouraged the development of adjuvant hormonal 
therapy trials with tamoxifcn. Several large 
prospective randomized trials comparing adjuvant 
tamoxifen with placebo or no further thcrapy 
control arms following surgery f radiothcrapy 
have been initiated in the last decade. 

In reviewing the results of four of the largcst 
adjuvant tamoxifen trials, a number of issues must 
be kept in mind (Table 1). Does adjuvant thcrapy 
with tamoxifen improve survival or only delay 
recurrences? Are there specific subsets of patients 
who are most likely to bencfit from adjuvant 
tamoxifen? Specifically, what is, thc effect of 
adjuvant tamoxifen therapy on discase-frcc surviv- 
al and overall survival when analyzed according to 
menopausal status, axillary node status, and 
estrogen/progcsterone receptor status? What is thc 
optimal dose and duration of adjuvant tamoxifcn? 
Do these trials addrcss thc impact of adjuvant 
tamoxifcn on overall survival? A major difficulty iti 
adjuvant trials for breast canccr is that relapscs 
may occur many ycars following primary thcrapy; 
prolongcd remissions may bc obtaincd in paticnts 
with hormonc therapy or chcmothcrapy. Overall 
survival is not only influcnccd by thc initial 
adjuvant thcrapy, but also by subscquent salvagc 
thcrapy uscd at thc timc of rclapsc. Thc secondary 
trcatmcnt following adjuvant relapsc has not been 
controllcd in most studies. Is discasc-fret survival, 
thcrcfore, a valid cndpoint for assessing thc impact 
of adjuvant hormonal thcrapy in breast canccr? 

In thc first analyzcd multicenter randomizcd 
trial from Copcnhagcn, the rccurrencc ratcs in 
prcmcnopausal paticnts (aftcr a mcdian of a 
36-month follow up) in the tamoxifcn arm were 
lower than thc placebo arm (21 vs. 35%, 
respectively), but thc advangage did not rcach 
statistical significancc 121. In the postmcnopausal 
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patients, the ratcs of rccurrcncc aftcr a 36-month 
median follow up were lower in the tamoxifcn and 
DES-treated group (24 and 18%, respcctively) 
compared to the placebo group (36%).The re- 
lapse-frce survival for tamoxifen and DES was 
statistically supcrior to placebo (P = 0.004). 
Forty-two per cent of the DES-treated group 
required discontinuation of therapy, however, be- 
cause of advcrse side effects. Tamoxifen was 
tolerated much bctter, with treatment discontinua- 
tion in 13%. Although the effect of nodal 
involvement on additive hormonal therapy cannot 
be determined from this study, tamoxifen and DES 
appeared to be superior to placebo for prevention 
of early recurrence in postmenopausal patients. 

In the Danish Breast Cancer Group (DBCG), 
thc rate of recurrence was significantly decreased 
in the adjuvant tamoxifen group in the subset 
50-59 yeara of age (20% recurrence rate at 
36-month median follow up vs. 40% recurrence 
rate in control arm, P = 0.025), and in the subset 
with four or more involved axillary lymph nodes 
(38 vs. 62% recurrent rate in control arm at 
36-month median follow up, P = 0.009) [3]. 

The fourth trial from the Christic Hospita1 and 
Holt Radium Institute is reportcd in this journal 
with a 7-yr follow up on 1005 women who were 
entered onto their adjuvant tamoxifen trial [7, 81. 
There was no differencc in survival in thc 
premcnopausal group between tamoxifcn vs. radia- 
tion menopause, and no diffcrence in survival was 
noted for postmenopausal patients treated with 
tamoxifen vs. control. Al1 patients were then 
analyzed according to whethcr the axillary nodes 
were negative, positive or node status unknown, and 
then comparison was made within the subgroups 
between tamoxifen vs. radiation menopausel 
control. There was an overall survival benefit for 
tamoxifen with 108 observed deaths in the 
tamoxifen group vs. 133 deaths in thc irradiation 
menopause/control group (P = 0.05). Paticnts 
treated with tamoxifen had fewer cvcnts (defined 
as first evidente of relapse) than thc control group 
(148 vs. 173, respectively, P = 0.04), and 
tamoxifcn appeared to decrease the number of 
patients with distant metastases in post menopaus- 
al women compared to control (81 vs. 107, 
respectively, P = 0.06). 

An update from the DBCG in January 1985 
analyzed the benefit of adjuvant tamoxifen aftcr a 
median follow up of 42 months according to 
estrogen receptor status. Adjuvant tamoxifen 
resulted in an improved recurrence-free survival 
(70%) compared to control (52%, P = 0.01) at 48 
months in the subset with estrogen receptor value 
2 100 fmol/mg cytosol protein [4]. 

In the third trial, the Nolvadex Adjuvant Trial 
Organization (NATO), the preliminary analysis 
with median follow up of 21 months detected a 
significant differente in the percentage of patients 
relapse-free in thc tamoxifen group (85.8%) vs. the 
obscrvation group (79.5%, P = 0.01) with an 
estimated prolongation of the diseasc-free interval 
by 9 months [5]. An analysis according to 
mcnopausal status indicated that the improvemcnt 
in thc per cent discasc-frcc at 21 months held for 
both prc- amd postmenopausal paticnts, although 
thc bencfit was morc striking in thc postmenopaus- 
al group (75% disease-fret on tamoxifcn vs. 59.8% 
on observation). 

The observations from these large adjuvant 
trials suggest that tamoxifen benefits women by a 
delay in the time to relapse. Overall survival is not 
routinely shown to improve. The limitations of 
these studies are several and include the lack of a 
uniform definition of a premenopausal vs. post- 
menopausal patient, the impact of trcatmcnt 
according to number of involved axillary nodrs is 
not uniformly availablc, and cstrogen receptor and 
progesterone receptor status is availablc in only a 
minority of patients. Thus far the median follow up 
time is less than 48 months; continucd follow up 
wil1 be essential to dctect any incrcasc in discasc 
recurrence or accelcratcd mortality associatcd with 
cessation of tamoxifcn. The studies are comprised 
of relatively smal1 numbcrs of paticnts, and 
consequcntly the detcction of smal1 diffcrcnccs in 
relapse-fret survival and overall survival may bc 
difficult. Although tamoxifcn was wcll tolcratcd 
with minima1 toxicity, prolongcd follow up wil1 bc 
nccdcd to dctcrminc thc possiblc long-term advcrsr 
cffccts of tamoxifcn. 

The NAT0 prcscntcd an update in April 1985 To ovcrcomc somc of thcsc insufficicncics, R. 
aftcr a mcdian follow up time of 45 months [SI. Pcto has analyzcd data from al1 of thr adjuvant 
Sevcnty-threc per cent of thc tamoxifcn group vs. trials looking at an ovcrvicw of mortality by 
61% of thc observation group remained discasc- allocatcd trratmcnt from availablc trials. Hc 
frcc (P<O.OOl). Tamoxifcn appcarcd to prcvcnt concludcs that short-term survi\,al diffcrcnccs can 
both local/rcgional and distant discasc, and 45 bc dcmonstratcd by this mass analysis for post- 
fcwcr dcaths (34%) wcrc obscrvcd in thc tamoxifen menopausal womcn trcatrd with tamoxifcn [ 111. 
group. Only 45% of patirnts had their ER status Pcto’s tcchniqur maximizcs thc survival diffcrcncc 
dctcrmincd; the NAT0 concludcd, howcvcr, that through analysis of vcry large numbcrs of paticnts; 
although ER status was of prognostic significancc thc improvcd survival was in tact only a smal1 
in relation to survival, it did not appcar to prcdict bcnefit, with thc rcduction in short-term mortality 
thc cffcct of tamoxifcn trcatmcnt on survival. only a fcw percentage points. The analysis by Peto 
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clcarly indicatcs thc limitations of conducting too 
many smal1 studies. Sincc a high dcgrec of 
statistical significante was suggcstcd by a prclimin- 
ary ovcrvicw of trials, rnany qucstions have been 
raiscd. Further analyses arc planned in thc fa11 of 
1985. 

What are possiblc future dircctions for adjuvant 
hormonal clinical trials? Thc dimcthylbcnzan- 
thracenc (DMBA)-induced and N- 
nitrosomcthylurea (NMU)-induced rat mammary 
carcinoma model has been used to study thc 
control of hormone-dependcnt canccr. In these 
laboratory models, short-term tamoxifcn (30-day 
course) caused a delay in tumor appearance and 
only a slight decrease in the cumulative number of 
tumors that were induced by 200 days. In contrast, 
continuous tamoxifcn (170 days) maintained the 
majority of the animals in a tumor-free state [9]. 
These data suggest that tamoxifen in an adjuvant 
setting may act as a suppressant, plating cells in 
the Gt and Ga phase of the cel1 cycle, rather than 
acting as a tumoricidal agent. Modest benefits 
have been obtained thus far with adjuvant 
‘short-term’ (1-2 yr) tamoxifen. The clinical 
implication of the laboratory models is that 
long-term tamoxifen (25 yr) may be optimal to 

maintain suppression of recurrent breast canccr. 
A pilot adjuvant study at thc Wisconsin Clinical 

Cancer Center testcd the usc of long-term tamox- 
ifen (at least 5 yr) following 1 year of combination 
chemotherapy [ 101. Tamoxifcn was wel1 tolcrated. 
In addition, serum levels of tamoxifen and its 
metabolites remained rclatively constant through- 
out the study pcriod, indicating the lack of induced 
drug metabolism and tolerante to tamoxifen. 

Future trials wil1 need to address the use of 
long-term tamoxifcn through large randomized 
studies compared to surgery alone. The value of 
adding tamoxifen to cytotoxic therapy (concurrent- 
ly and/or after cytotoxic therapy is completed) also 
remains unproven. Whether tamoxifen benefits al1 
women regardless of menopausal or ER and PgR 
status also needs to be determined. Very large 
numbers of patients (~10,000 per arm) may be 
needed with long-term follow up before definitive 
answers on improved survival become available. 
Attention needs to be placed on controlling the 
secondary therapies as well. Such an undertaking 
wil1 require cooperation among a variety of 
cooperative groups both in the United States and 
Europe. 
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