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Abstract-Nine prognostic variables were evaluatedfor their signtjicance in predicting the overall 
survival (OS), the length of disease-free survival (DFS) and the length of metastasis-free survival 
(MFS) of 1262 patients with primary breast cancer. The variables studied were: UICC clinical 
stage; menopausal status; histologic grade; number of involved nodes; anatomic tumor size; estrogen 
and progesterone receptors; local and adjuvant therapies. Three sequential multivariate anabses, at 
2, 5 and lOyears, using the Cox proportional hazard regression model, were carried out to identify 
those variables most highb related to the criteria studied (overall, disease-free, metastasis-free 
survivals) and especially to ful@ evaluate the effects of hormonal receptors on prognosis and their 
stability over time. Our results showed that number of involved nodes and histologic grade were the 
most significant prognostic factors for all periods of time and whatever the criterion studied; ER had 
no predictive value while PR was an independent prognostic factor for metastasis-free survival at 2 

years (P = 0.01) andiiyears (P = 0.02) but lost itssigntfuance at lOyears (P = 0.06). 
In the subgroup of 261 patients who received prolonged post-operative adjuvant chemotherapies, 

PR was th main prognostic factor for MFS at 2 years (P = 0.03) and the second at 5 years 
(P = 0.05) just after number of involved nodes. 

In the 1001 patients who did not receive prolonged post-operative adjuvant chemotherapies ER 
was signtjkantfor MFS at 5 and loyears. 

The present data urge the need for a periodic redefinition of prognostic factors in primaty breast 
cancer. 

INTRODUCTION 
THE IMPORTANCE of estrogen and progesterone 
receptors as prognostic indicators in breast cancer 
remains controversial. Several authors conclude 
that patients with ER positive tumors have longer 
overall and disease-free survival than ER negative 
patients [l-9]. However, other studies with longer 
follow-up suggest that the beneficial effect of ER 
positivity on tumor recurrence gradually diminishes 
over time [10-l 31. In addition, relatively few stud- 
ies compare both ER and PR; and at present 
controversy also exists as to which hormonal recep- 
tor actually conveys the favorable prognosis 
[ 12-281. Another limitation is that only four of 
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these studies use a multivariate analysis to assess 
the effect of these hormone receptors on prognosis 
[17, 24, 25, 281, while all others rely solely on 
univariate analysis. An additional problem with 
published results is that the end point of the analysis 
is often only disease-free survival [ l-3,6, 8, 12-14, 
16-18, 21, 25, 26, 281. This end point fails to 
differentiate local from distal recurrences, a dis- 
tinction which may affect prognosis and overall 
survival [29]. 

To clarify the relative effect of ER and PR on 
prognosis, we analyzed a large group of breast 
cancer patients who had both hormone receptors 
assayed and assessed with seven other factors of 
potential prognostic importance. We employed 
sequential multivariate analysis to evaluate the rela- 
tive prognostic importance of ER and PR at various 
follow-up times (2, 5 and 10 years) with respect to 
DFS, metastasis-free survival (MFS) (distant DFS), 
and overall survival (OS). This approach allowed 
us to isolate the significance of various prognostic 
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factors over time. Furthermore and unlike many 
other studies, all patients were followed at one 
institution under standard conditions, and all recep- 
tor studies were performed from primary tumors, 
in the same laboratory using identical methodology. 

MATERIALS AND METHODS 

(a) Patients 

All patients were staged at the time of their initial 
surgery according to the UICC classification of 
TNM [30]. Histological tumor grading was perfor- 
med according to the method of ScarfI’, Bloom and 

Clinical histories ofall patients at our Center were 

Richardson (SBR) [3 11. 

entered on a computerized database and updated 
regularly. Patients for this study were treated at the 
Centre Rent Huguenin between December 1975 
and February 1986. 

ER and PR studies were performed on the pri- 
mary breast carcinoma in our laboratory in 2162 
patients. Of these, 1262 who met the following 
criteria were selected retrospectively: (1) primary 
non-metastatic, unilateral breast cancer (disease 
confined to breast and axillary lymph nodes); (2) 
ductal carcinoma, (3) interpretable ER and PR 
assays on the primary tumor; (4) no prior therapy; 
(5) no second primary cancer (including breast) at 
any time; (6) full follow-up history available at 
CRH. These 1262 patients had complete clinical, 
histological and biological information sufficient to 
allow additional multivariate prognostic analysis. 
They had an identical distribution of age, histologi- 
cal grade, menopausal, TNM (by UICC classifi- 
cation) and hormone receptor status compared to 
the original 2162 patients. Several reasons explain 
the loss of patients for the multivariate analysis: 
first, the absence of one of the nine factors; second, 
patients lost to follow-up; third, carcinomas other 
than infiltrating ductal carcinomas. 

Surgery was performed as primary therapy in all 
patients: 858 patients (68%) underwent modified 
radical mastectomy, and 404 (32%) a partial mas- 
tectomy with inferior axillary lymph node clear- 
ance. Six hundred and fifty-four patients had post- 
operative irradiation as part of locoregional 
treatment; 50-55 Grays with either a cobalt-60 or 
electron beam source to the breast (with partial 
mastectomy) and to the internal mammary, supra- 
clavicular and axillary lymph nodes (if axillary 
lymph nodes were involved). Sixty-three patients 
with partial mastectomy also received perioperative 
bradytherapy. All patients received adjuvant peri- 
operative chemotherapy consisting of 40-50 mg 
Thiotepa intravenously. 

Two hundred and sixty-one patients (2 1%) also 
received prolonged post operative adjuvant treat- 
ment due to the following high risk factors for 

recurrence: if more than three axillary lymph nodes 
were involved; or if at least one involved axillary 

Period 3 from 1981 to 1985 (n = 154), six cycles 

lymph node was present and the tumor was histo- 
logic Grade III or the patient was under age 35. 

FAC followed by six cycles CMF (Jl and JS: 

Three consecutive adjuvant chemotherapy proto- 
cols were employed during that period: 

5-fluorouracil 600 mg/m*, methotrexate 40 mg/ 

Period 1 from 1975 to 1978 (n = 8), 18 monthly 
cycles of VCMF (vincristine, 1 mg; cyclo- 

m*; J l-l 4: cyclophosphamide 100 mg/m’/ 

phosphamide, 500 mg; methotrexate, 15 mg; 5- 
fluorouracil, 500 mg). 

24 h). 

Period 2 from 1978 to 1981 (n = 99), 12 cycles 
of FAC (Jl and JS: 5-fluorouracil, 400 mg/m’; 
Jl: Adriamycin@, 40 mg/m*; cyclophos- 
phamide, 400 mg/m2). 

In addition, over approximately the same periods, 
164 patients (13%) also received endocrine manipu- 
lation as part of adjuvant treatment: 

Period 1 (n = 5): surgical or radiocastration for 
pre-menopausal women; 
Period 2 (n = 61): surgical or radiocastration 
and Tamoxifen for 3 years for postmenopausal; 
Period 3 (tz = 98): the same as Period 2 but 
selected on the basis of positive hormone recep- 
tors. PR- patients received no hormonal 
manipulation. 

The mean and median follow-up period was 42 
months (maximum 120). Most of the patients were 
entered between 1981 and 1985; this explains the 
relatively short median follow-up. The mean time 
to relapse 27 months (maximum 108); 63 1 patients 
had passed the median follow-up period with 315 
patients followed longer than 5 years (60-120 
months). 

All the patients were followed post-operatively at 
the CRH. Physical examination, routine chest X- 
ray, multichemistry panels and CEA levels were 
performed every 3 months for 2 years, then yearly. 
Ultrasonographic liver scans and mammograms 
were performed yearly. 

The disease-free survival was defined as the time 
from mastectomy to the first detection of local 
recurrence or distant metastasis, or the end of the 
study. Metastasis-free survival was the length of 
time to distant metastasis. 

(b) Estrogen and progesterone receptor assays 
Both ER and PR assays were performed in the 

same laboratory using a dextran-coated charcoal 
method, described by the EORTC [32], on tumors 
frozen and stored in liquid nitrogen. The detection 
limit was set at 10 fmol/mg proteins. Quality control 
was assured by frequent testing with both internal 
controls [33] and EORTC standards. 



Prognostic Value of ER and PR 1235 

(c) Statistical methods 
Tests for differences in distribution between hor- 

mone receptors and any of the studied patient 
characteristics were carried out by using chi-square 
tests. For the prognostic study, the criteria analyzed 
were the overall survival (OS), the disease-free 
survival (DFS) and the metastasis-free survival 
(MFS). Nine potential prognostic factors were 
analyzed in a multivariate analysis using Cox’s 
proportional hazards regression model [34]. 

Menopausal status, UICC stage, histologic 
grade, local and adjuvant therapies were variables 
coded from zero to their respective maximum 
modalities minus one. All other variables were 
continuously expressed as: hormone receptor (fmol/ 
mg), number of involved nodes (count) and 
anatomic tumor size (mm). 

To detect the influence of prognostic factors dur- 
ing different time periods, sequential analyses were 
performed at 2, 5 and 10 years. The total follow-up 
period with an amplitude of 10 years was split 
into three observation phases represented by three 
successive time phases as follows: phase I had a 
maximum follow-up of 2 years from the study entry 
(t = 0); phase II had a maximum follow-up of 5 
years, and phase III 10 years, both beginning with 
t = 0. An example is a patient with a 4-year follow- 
up where a distal metastasis was found 3 years after 
study entry; in phase I, her follow-up would be 
reduced to 2 years and be considered as not having 
a metastasis. For phases II and III, she would have 
a follow-up of 4 years with metastasis recorded at 
3 years. Patients initial categorization remained 
unchanged. 

RESULTS 
A strong association was found between hormone 

receptors and histologic grade (P < 10-6) and 
nodal status (P < 0.01). ER- tumors had signifi- 
cantly (P = 0.0003) more involved lymph nodes 
than ER+ tumors. The significance was less import- 
ant with PR (P = 0.002). Post menopausal women 
were more frequently ER+ (P < O.OOOl), but PR 
status had no association with menopause. 

Table 1 shows the characteristics of the 1262 
patients entering the Cox analysis; 918 (71%) had 
ER+ tumors, and 700 (54%) had PR+ tumors. 
The mean concentration of ER was 86 fmol/mg 
protein, and of PR 92 fmol/mg protein. 

Multivariate analysis with the Cox model in the 1,262 
patients 

Tables 2A, B, C presents all statistically im- 
portant factors in the analysis for OS, DFS and 
MFS at the three follow-up phases. 

With one exception (OS at 2 years), number of 
involved lymph nodes and grade were the most 
important factors for all time periods and type of 

Table 1. Characteristics of the 1262 patients entering theprognos- 
tic study 

Variables n(%) 

A@ 
Median 57 years 
Range 26-92 

UICC stage 
I 
II 
III 

Histological grading of Scarf+ Bloom, 
Richardson 

. 

11 
III 

Axillary Jymph node status 
0 
l-3 
>3 

Anatomic tumor size 
Cl5 mm 
1529 mm 
Z30mm 

Menopausal status 
Pre 
Post 

ER level 
<lO fm/mg(ER-) 
~10 fm/mg (ER+) 

PR level 
<lo fm/mg (PR-) 
~10 fm/mg (PR+) 

Adjuvant treatment 
Yes 
No 

Local treatment 
MRM* 
MRM + RTf 
PM: + RT 

Total 

205 (16%) 
846 (67%) 
211 (17%) 

143 (11%) 
696 (55%) 
423 (34%) 

654 (52%) 
403 (32%) 
205 (16%) 

191 (15%) 
699 (55%) 
372 (30%) 

499 (40%) 
763 (60%) 

344 (29%) 
918 (71%) 

562 (46%) 
700 (54%) 

261 (21%) 
1001 (79%) 

606 (48%) 
252 (20%) 
404 (32%) 

1262 

*Modified radical mastectomy. 
TRadiation therapy. 
ZPartial mastectomy. 

survival studied, while ER did not appear as a 
significant prognostic factor. 

Overall survival. In all cases, lymph node status 
had the highest prognostic power. Over the short 
term (2 years), the stage increased the predictability 
of death; over the long term, grade, tumor size and 
menopausal status were found to be prognostic 
factors. 

Disease-free survival. For all time periods, num- 
ber of involved lymph nodes, grade and stage are 
important prognostic factors. Hormone receptors 
(ER and PR) are not significant prognostic vari- 
ables. 
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Table 2A. Results of the multivariate analysis in 1262 patients at 
2 years follow-up 

Variables Coefficient SE. P value 

OS (70 deafhr) 
Nodes 
Stage 

DFS ( 138 events) 
Nodes 
Grade 
Stage 

MFS ( 108 mcfastu.re.~) 
Nodes 
Grade 
Stage 
PR 

0.086 0.018 <0.000001 
0.845 0.217 0.0001 

0.085 0.013 <0.0000001 
0.516 0.149 0.00006 
0.486 0.155 0.001 

0.094 0.014 <0.000000001 
0.481 0.172 0.0001 
0.459 0.177 0.01 

-0.002 0.001 0.01 

Table 2B. Results of the multivariate analysis in 1262 patients at 
5 years follow-up 

Variables Coefficient S.E. P value 

OS ( 156 death) 
Nodes 
Grade 
Size 
Menopause 

DFS (256 cumts) 
Nodes 
Grade 
Stage 

MFS ( 199 mefastases) 
Nodes 
Grade 
PR 
Size 

0.071 
0.547 
0.019 
0.394 

0.078 0.010 <0.000000001 
0.389 0.106 0.00003 
0.339 0.112 0.002 

0.085 0.011 <0.00000001 
0.400 0.124 0.00005 

-0.001 0.001 0.02 
0.012 0.005 0.03 

0.014 <0.00000001 
0.142 0.00001 
0.005 0.0008 
0.172 0.02 

Table 2C. Results of the multivariate analysis of 1262 patients at 
10 years follow-up 

Variables Coefficient S.E. P value 

OS ( 190 dCQfh.s) 
Nodes 
Grade 
Size 
Menopause 

DFS (281 cvenfs) 
Nodes 
Grade 
Stage 

MFS (2 17 metastares) 
Nodes 
Grade 
Size 

0.069 0.013 <0.000000001 
0.493 0.129 0.00001 
0.020 0.005 0.0002 
0.472 0.158 0.002 

0.076 0.009 <0.000000001 
0.395 0.101 0.00001 
0.293 0.107 0.006 

0.08163 0.01097 <0.000000001 
0.44872 0.11766 0.00003 
0.01125 0.00523 0.038 

A positive coefficient indicates that the presence of that factor 
correlates with decreased survival. 

Metastasis-free survival. The main prognostic 
factors were the number of involved lymph nodes 
and histologic grade at the three phases of follow- 
up. Stage and PR were significant at 2 years. Tumor 
size and PR at 5 and 10 years (borderline at 10 
years for PR). 

As there have been varying results in the literature 
as to the relative importance of receptor studies in 
treated and non-treated patients, analyses were 
performed in relation to adjuvant chemotherapy. 

Multivariate prognostic analysis with the Cox model in 
relation to prolongedpost-operative adjuvant chemotherapies 

In the 1001 patients who received only perioper- 
ative adjuvant chemotherapy, OS and DFS showed 
no difference for significant factors with ER the first 
factor dropped in the analysis (results not shown). 
For MSF, number of involved lymph nodes, grade, 
ER (P = 0.004) and tumor size were important in 
decreasing order, with PR the first factor dropped 
in analysis. At 10 years, ER still showed an effect 
upon MFS (P = 0.002) (Table 3). 

In the 261 patients receiving adjuvant chemo- 
therapy PR, not ER, appeared as the important 
receptor for prognosis if considered as a qualitative 
(but not quantitative) variable (Table 3). At short 
follow-up (2 years) it is even more important 
(P = 0.03) than nodal status, but this effect is lost 
over time. 

DISCUSSION 
Given the often contradictory findings in the 

literature with regard to the prognostic value of 
hormone receptors [i-28], we have attempted to 
better delineate the relative predictive accuracies of 
ER and PR in patients with primary operable breast 
cancer. Our patient population was found to have 
similar percentages of ER and PR as those pre- 
viously reported. Also the relationship of these 
receptors with other prognostic factors appear simi- 
lar to those other studies [35]. 

Sequential analyses were performed using the 
Cox model at three observation periods (2, 5 and 
10 years) to evaluate the independent prognostic 
accuracy over time of nine factors including both 
hormone receptors. This multivariate analysisofour 
1262 patients revealed nodal status and histologic 
grade as the most important factors for all types of 
survival at all time periods. Our study confirms 
other research [36-381 where histologic grade was 
the second important prognostic factor (after nodal 
status) in the multivariate equation. In none of the 
above studies, however, was hormonal receptor 
status considered in the analysis. 

Since histologic grade is not always considered 
as a prognostic factor in multivariate studies, we 
excluded this factor from one of our models and still 
found no improvement in the contribution of the 
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Table 3. P values of the multivariate analysis (metastasis-free survival) in relation to adjuvant 
chemotherapies 

Variable 

Adjuvant No adjuvant 
chemotherapy Number of chemotherapy Number of 

n = 261 metastases R = 1001 metastases 

Phase I (Syears) 
Nodal status 
Grade 
Tumor size 
ER qualitative 

quantitative 
PR qualitative 

quantitative 

Phase II (5years) 
Nodal status 
Grade 
Tumor size 
ER qualitative 

quantitative 
PR qualitative 

quantitative 

Phase III ( 1 Oyears) 
Nodal status 
Grade 
Tumor size 
ER qualitative 

quantitative 
PR qualitative 

quantitative 

36 72 
0.06 <1o-g 
N.S. 0.0003 
N.S. 0.009 
N.S. N.S. 
N.S. N.S. 
0.03 N.S. 
N.S. N.S. 

71 128 
0.003 <10-s 
N.S. 0.00003 
N.S. 0.001 
N.S. 0.002 
N.S. 0.004 
0.05 N.S. 
N.S. N.S. 

79 138 
0.002 <1o-g 
0.014 0.0001 
N.S. 0.004 
N.S. 0.01 
N.S. 0.02 
0.09 N.S. 
N.S. N.S. 

hormonal receptors to the prognostic equation 
(results not shown). 

Our study may be criticized in that our entire 
patient group did not receive identical surgical and 
adjuvant treatments. It has to be noted that this is 
the case in most published studies. The adminis- 
tration of adjuvant chemotherapy (considered as a 
variable in our model) does not appear to be an 
important prognostic factor. It is possible, however, 
that certain subgroups may have benefited from 
adjuvant chemotherapy; however, axillary lymph 
node status remains a very strong prognostic factor 
in patients receiving prolonged adjuvant chemo- 
therapy. This is not different from several other 
publications where adjuvant chemotherapy was not 
effective in patients with more than three involved 
lymph nodes [39-41]. If, according to our results, 
nodal status and grade are present throughout the 
period of observation, on the contrary, hormonal 
receptors are not consistently present except in 
metastasis-free survival where PR had a maximum 
effect on MFS up to 5 years and thereafter decreased 
with time. ER was found to have no prognostic 
value. These results are essentially similar to 
another large multivariate study [24] which demon- 

strated an almost identical prognostic value for PR 
at 10 years follow-up (P = 0.05). 

In contrast, another Cox analysis of prognostic 
factors failed to show any significance for either ER 
or PR with a mean follow-up of 49 months [25]. 
In both studies, nodal status was again the most 
important prognostic factor. The conflicting results 
observed in the literature regarding the potential 
prognostic value of hormone receptors might have 
been biased because some patients received adju- 
vant chemotherapies. In our population, it was 
then interesting to compare the results obtained in 
patients receiving adjuvant chemotherapy to those 
obtained in patients who did not. In the subgroup 
not treated with chemotherapy, ER was important 
instead of PR for metastasis-free survival at 5 and 
10 years, although of less importance than nodal 
status or grade. For the 261 patients treated by 
different protocols of chemotherapy, PR was the 
most important prognostic factor, particularly at 
short follow-up times, but only when PR was con- 
sidered as a qualitative and not quantitative vari- 
able. This has been very recently observed by 
Raemaekers et al. in 82 patients treated by CMF 
[42]. McGuire et al. [24] observed that PR was a 
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prognostic factor in stage II breast cancer patients 
treated by adjuvant chemotherapy, while ER was 
more important in stage I patients. Therefore, the 
apparent lack of consensus on the prognostic sig- 
nificance of PR disappears if adjuvant treatments 
are taken into account. PR has no prognostic influ- 
ence in patients who did not receive adjuvant 
chemotherapy, while it shows an important prog- 
nostic significance in patients receiving adjuvant 
chemotherapy or in patient populations including 
those who received adjuvant chemotherapy. Pad- 
manabhan et al. [43] also observed this situation in 
pre-menopausal women and postulated that adju- 
vant chemotherapy could act primarily through 
an endocrine effect secondary to ovarian ablation 
induced by chemotherapy. Most patients with PR 
positive tumors receiving adjuvant chemotherapy 
have also received hormonal therapy, and it may be 
postulated that patients who respond to hormonal 
therapy (mainly PR+) also have a longer response 
to chemotherapy. This has been noted in patients 
with metastatic disease [44] and may play a similar 
delaying role in adjuvant studies. 

The multivariate model as performed in this 
study is a demonstration ofone method dealing with 
the interrelationships existing between prognostic 
variables in breast cancer and illustrates the limi- 
tations of the univariate analysis. Our patient popu- 
lation when studied by the log-rank test showed an 
important prognostic value for ER and PR for OS, 
DFS and MFS (results not shown). In multivariate 

analysis, however, variables differ widely from one 
study to another, leading to difficulties in comparing 
the results. Available reported analyses are also 
difficult to compare because of the differences in size 
and characteristics of patient population, receptor 
determination and cut-off points as well as differ- 
ences in treatment and follow-up periods. 

Several conclusions may result from our findings. 
1. Nodal status and histological grade are major 

prognostic factors for all periods of time and type 
of survival studied. 

2. The prognostic influence of hormone receptors, 
as already stated by others [24], appears to 
correlate not with the likelihood but with the 
timing of metastasis and they appear less import- 
ant than nodal status and histological grade. 

3. The interaction which appears from some recent 
studies between the effect of adjuvant chemo- 
therapy and the presence of progesterone recep- 
tors emphasizes the need to take into account 
adjuvant treatments in the reappraisal of hor- 
mone receptor status primary breast cancer 
patients. 

Prognostic factors should be periodically rede- 
fined to better identify patients who should receive 
further and/or more intensive therapy. Further- 
more, newer prognostic factors such as tumor DNA 
content [45, 461 or oncogenes [47,48] may lead to 
more critical selection of patient populations based 
on other biological characteristics. 

REFERENCES 
1. Knight, WA, Livinstone RB, Gregory EJ, McGuire WL. Receptors as an independent 

prognostic factor for early recurrence in breast cancer. Cancer Res 1977, 3’7, 466!%467 1. 
2. Allegra JC, Lippman ME, Simon R et al. Association between steroid hormone receptor 

and disease-free interval in breast cancer. Cancer Treat Rek 1979, 63, 1271-1277. 
3. Leake RE, Laing L, McArdle C, Smith D. Soluble and nuclear estrogen receptor in human 

breast cancer in relation to prognosis. BrJ Cancer 198 1,43, 67-7 1. 
4. Samaan NA, Buzdar AU, Aldinger KA et al. Estrogen receptor: a prognostic factor in 

breast cancer. Cancer 1981, 47, 554-560. 
5. Par1 FF, Schmidt BP, DuPont WD, Wagner R. Prognostic significance ofestrogen receptor 

status in breast cancer in relation to tumor stage, axillary node metastases and histological 
grading. Cancer 1984, 54, 2237-2242. 

6. Goldophin W, Elwood JM, Spinelli JJ. Estrogen receptor quantification and staging as 
complementary prognosis indicators in breast cancer. A study of 583 patients. ZntJ Cancer 
1981, 28, 677-683. 

7. Kinne DW, Ashikari R, Butler A, Menendez-Botet C, Rosen P, Schwartz M. Estrogen 
receptor protein in breast cancer as a predictor of recurrence. Cancer 1981,47, 2364-2367. 

8. Raemaekers JMM, Beex LVAM, Koenders AJM et al. Disease-free interval and estrogen 
receptor activity in tumor tissue of patients with primary breast cancer: analysis after long- 
term follow-up. Breast Cancer Res Treat 1985, 6, 123-130. 

9. Williams MR, Todd JH, Ellis IO et al. Oestrogen receptor in primary and advanced breast 
cancer: an eight year review of 704 cases. Br J Cancer 1987, 55, 67-73. 

10. Aamdal S, Bormer 0, Jorgensen 0 et al. Estrogen receptor and long-term prognosis in 
breast cancer. Cancer 1984, 53, 2525-2529. 

11. Hahnel A, Woodings T, Vivian AB. Prognostic value of estrogen receptors in primary 
breast cancer. Cancer 1979, 44, 671-675. 

12. Howat JMT, Barnes DM, Harris M, Swindel R. The association of cytosol oestrogen and 
progesterone receptors with histological features of breast cancer and early recurrence of 
disease. Br J Cancer 1983, 47, 629-640. 



Prognostic Value of ER and PR 1239 

13. Saez S, Cheix F, Asselain B. Prognostic value of estrogen and progesterone receptors in 
primary breast cancer. Breast Cancer Res Treat 1983, 3, 345-354. 

14. Pichon MF, Pallud C, Brunet M, Milgrom E. Relationship of presence of progesterone 
receptors to prognosis in early breast cancer. Cancer Res 1980, 40, 3357-3360. 

15. Mason BH, Holdaway IM, Mullins PR, Yee L. Progesterone and estrogen receptors as 
prognostic variables in breast cancer. Cancer Res 1983, 43, 2985-2990. 

16. Clark GM, McGuire WL, Hubay CA, Pearson 0, Marshall J. Progesterone receptors as a 
prognostic factor in stage II breast cancer. N Engl J Med 1983, 309, 1343-1347. 

17. Stewart JF, Rubens RD, Millis RR, King RJB, Hayward J. Steroid receptors and prognosis 
in operable (stage I and II) breast cancer. Eur J Cancer Clin Oncol 1983, 19, 1381-1387. 

18. Di Fronzo G, Cappelleti V, Coradini D, Ronchi E, Scavone G. Prognostic significance of 
progesterone receptors alone or in association with estrogen receptors in human breast 
cancer. Tumori 1984, 70, 159-164. 

19. Howell A, Harland RNL, Bramwell VHC et al. Steroid receptor and survival after first 
relapse in breast cancer. Lancet 1984, i, 588-590. 

20. Blanco, G, Alavaikko M, Ojala A et al. Estrogen and progesterone receptors in breast 
cancer: relationships to tumour histopathology and survival of patients. Anticancer Res 
1984, 4, 383-390. 

21. Alanko A, Heinonen E, Scheinin TM, Tolpannen E, Vihko R. Estrogen and progesterone 
receptors and disease-free interval in primary breast cancer. Br J Cancer 1984,50,667-672. 

22. Bryan RM, Mercer RJ, Bennet RC, Rennie GC, Lie Th, Morgan FJ. Progesterone receptors 
in breast cancer. Aust NZ J Surg 1984, 54, 209-213. 

23. Kohail HM, Elias G, El-Nowiem SA, Bashirelchi N, Didolkar M, Reed W. A multifactorial 
analysis of steroid hormone receptors in stages I and II breast cancer. Ann Surg 1985, 201, 
611-617. 

24. McGuire WL, Clark GM, Dressler LG, Owens M. Role of steroid hormone receptors as 
prognostic factors in primary breast cancer. NCI Monogr 1986, 1, 19-23. 

25. Caldarola L, Volterrani P, Caldarola B, Lai M, Jayme A, Gaglia P. The influence of 
hormone receptors and hormonal adjuvant therapy on disease-free survival in breast 
cancer: a multifactorial analysis. Eur J Cancer Clin Oncol 1986, 22, 151-155. 

26. Thorpe SM, Rose C, Rasmussen BB et al. Steroid hormone receptors as prognostic 
indicators in primary breast cancer. Breast Cancer Res Treat 1986, 7 (suppl), 91-98. 

27. Vollenwweider-Zerargui L, Barrelet L, Wong Y, Lemarchand-Beraud T, Gomez F. The 
predictive value of estrogen and progesterone receptors’ concentrations on the clinical 
behavior of breast cancer in women. Clinical correlation on 547 patients. Cancer 1986, 57, 
1171-1180. 

28. Sutton R, Campbell M, Cooke T, Nicholson R, Griffiths K, Taylor I. Predictive power of 
progesterone receptor status in early breast carcinoma. Br J Surg 1987, 74, 223-226. 

29. Bedwinek JM, Lee J, Fineberg B, Ocwieza M. Prognostic indicators in patients with 
isolated locoregional recurrence of breast cancer. Cancer 1981, 47, 2232-2235. 

30. UICC (International Union Against Cancer). TNM Classtjkation of Malignant Tumors, 3rd 
edn. Geneva, UICC, 1979, 47-54. 

31. Bloom HJG, Richardson WW. Histological grading and prognosis in breast cancer. A 
study of 1409 cases of which 359 have been followed for 15 years. Br J Cancer 1957, 11, 
35-77. 

32. EORTC Breast Co-operative Group. Revision of the standards for the assessment of 
hormone receptor in human breast cancer. Report of the second EORTC workshop, held 
on 16-17 March 1979, in the Netherlands Cancer Institute. Eur J Cancer 1980, 16, 
1513-1515. 

33. Pichon MF, Spyratos F, Milgrom E. Controle de qualiti des mesures de recepteurs dans 
les tumeurs mammaires humaines. Path01 Biol 1983, 31, 741-745. 

34. Cox DR. Regression models and life tables. J R Stat Sot 1972, 34, 187-220. 
35. Maynard PV, Davies CJ, Blarney RW, Elston CW, Blarney RW, Griffiths R. Relationship 

between estrogen receptor content and histological grade in human primary breast tumors. 
Br J Cancer 1978, 38, 745-748. 

36. Fisher B, Fisher ER, Redmond C and participating NSABP investigators. Ten-year results 
from the National Surgical Adjuvant Breast and Bowel Project (NSABP) clinical trial 
evaluating the use of L-phenylalanine mustard (L-PAM) in the management of primary 
breast cancer. J Clin Oncol 1986, 4, 929-941. 

37. Fisher ER. Prognostic and therapeutic significance ofpathological features ofbreast cancer. 
NCI Monogr 1986, 1, 29-34. 

38. Contesso G, Mouriesse H, Friedman S, Genin J, Sarrazin D, Rot&se J. The importance of 
histologic grade in long term prognosis of breast cancer: a study of 1010 patients, uniformly 
treated at the Institut Gustave-Roussy. J Clin Oncol 1987, 5, 1378-1386. 

39. Bonadonna G, Valagussa P. Current status of adjuvant chemotherapy for breast cancer. 
Sem Oncol 1987, 14, B-22. 

40. Consensus Conference: adjuvant chemotherapy for breast cancer. JAMA 1985, 255, 
3461-3463. 

41. Buzdar AU, Hortobagyi GN, Marcus CE, Smith T, Martin R, Gehan E. Results of 

eJC 25:8-n 



1240 F. Spyratos et al. 

adjuvant chemotherapy trials in breast cancer at MD Henderson Hospital and Tumor 
Institute. NCZ Monogr 1986, 1, 81-85. 

42. Raemaekers JM, Beex LV, Pieters GF et al. Progesterone receptor activity and relapse-free 
survival in patients with primary breast cancer: the role of adjuvant chemotherapy. Breast 
Cancer Res Treat 1987, 9, 191-199. 

43. Padmanabhan N, Howell A, Rubens RD. Mechanism of action of adjuvant chemotherapy 
in early breast cancer. Lancet 1986, 41 l-414. 

44. Legha SS, Buzdar AU, Smith TL, Swenerton K, Hortobagyi G, Blumenschein G. Response 
to hormonal therapy as a prognostic factor for metastatic breast cancer treated with 
combination chemotherapy. Cancer 1980, 46, 438-445. 

45. Meyer JS, McDivitt KR, Stone KR et al. Practical breast carcinoma cell kinetics: review 
and update. Breast Cancer Res Treat 1984, 4, 79-88. 

46. McGuire WL, Dressler LG. Emerging impact of flow cytometry in predicting recurrence 
and survival in breast cancer patients. J Nat1 Cancer Znst 1985, 75, 405-410. 

47. Theillet C, Lidereau R, Escot C et al. Loss of a c-H-ras-1 allele and aggressive human 
primary breast carcinomas. Cancer Res 1986, 46, 4776-4781. 

48. Slamon DJ, Clark GM, Wong SG. Amplification of the HER-P/neu oncogene correlates 
with relapse and survival in human breast cancer. Science 1987, 235, 177-182. 

49. Spyratos F, Hacene K, Pallud C et al. Prognostic value of estrogen and progesterone 
receptors in primary breast cancer at 2, 5 and 10 years follow-up. Breast Cancer Res Treat 
1987, l&103. 


