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ABSTRACT

The value of estrogen and progesterone receptor (ER and PgR, re
spectively) determinations in predicting the recurrence-free survival

(RFS) has been evaluated in a group of 807 node negative breast cancer
patients. All of these patients are enrolled in the Danish Breast Cancer
Cooperative Group (DBCG) 77-la and 82-a protocols for low risk pa

tients, and none of them have received systemic adjuvant therapy.
At a median observation time of 50 months and in an evaluation of the

total patient population as an entity, ER+ patients had only a marginally
significant ( /' = 0.07) longer RFS than ER- patients while PgR+ patients
experienced a significant advantage ( /' = 0.02). Among patients sub-

grouped according to menopausa! status, both ER and PgR statuses were
found to be significant prognostic factors for predicting RFS in the
premenopausal women (<50 years) but not in peri- or postmenopausal
women. Using Cox's multivariate analysis, nuclear pleomorphy was found

to be the only significant prognostic variable, while the value of PgR
status as a prognostic factor approached significance ( /' = 0.065). Al

though knowledge of ER status did not significantly improve distinction
between patients with good and poor prognoses in the relatively small
subgroup of premenopausal patients (n = 120) when PgR status was
known, ER+PgRâ€” patients have a lower risk of recurrence or death than
ER-PgR- patients.

Using a log-likelihood model, significant and distinct cut-off limits for
the definition of receptor positivity were found for premenopausal pa
tients: these were 5 fmol/mg cytosol protein for ER and 10 fmol/mg
cytosol protein for PgR. These cut-off levels may reflect the ability of
the ligand binding assay method used to discriminate between tissues
with and without receptor proteins.

Qualitative assessment of receptor status was as valuable as quanti
tative expression of receptor concentrations in predicting the RFS of the
natural course of the disease among node negative premenopausal pa

tients.

INTRODUCTION

The natural history of breast cancer has a different course
according to the nodal status of the patient at the time of the
primary surgery, the size of the tumor, and degree of tumor
anaplasia. While the determination of ER4 concentration is

standard practice in management of advanced breast cancer,
the value of ER and PgR determinations in predicting RFS of
the natural course of the disease is still poorly defined (1-28).
Most of the studies find a significant difference in favor of
receptor positive patients (1-17); some find no difference (18-
25), and still others find that an initial, significant advantage is
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lost with time (26-28). These varying results can be due to
several factors: (a) the length of follow-up time, (/>) the fre
quency of ER positivity in the population, (c) the fact that the
populations studied are often heterogeneous with respect to
lymph node status and menopausa! status, and (a) the fact that
some of the patients have received systemic adjuvant therapy.
Results from the latter type of studies may reflect a receptor-
related effect of adjuvant therapy on RFS rather than a true
relationship between receptor status and the natural course of
the disease.

Lymph node negative patients who have not received systemic
adjuvant therapy have been analyzed as a separate group in
many of these previous studies (4, 12-14, 17, 18, 21-24, 27),
but only three include the relatively large numbers of patients
that are necessary to consider RFS according to menopausa!
status (n = 510, 464, and 556 in Refs. 13, 17, and 23, respec
tively).

Within the DBCG project it is possible to consider subgroups
of patients because of the large number of patients accrued.
Lymph node negative patients will be considered in the present
report both as a single population and as three separate popu
lations according to menopausa! status.

Two major questions will be addressed in the present study.
The first is to investigate whether receptor status is of inde
pendent prognostic value among node negative breast cancer
patients; and, in this conjunction, to examine whether there
might be an additional benefit of being positive for both recep
tors. The second question concerns how results obtained from
dextran-coated charcoal analyses of tumor tissue can best be
employed to optimally distinguish between groups of patients
with good versus those with poor prognoses. This issue is of
practical as well as theoretical importance. Practically, such
information influences the choice of type of assay to be per
formed. Quantitative data is obtained using biochemical assay
methods, while semiquantitative data is obtained employing
immunohistochemical methods (29). While there is evidence
that quantitative data regarding receptor status may be valuable
in predicting the outcome of endocrine therapy both in the
adjuvant (30) and advanced settings (8, 31-34), it is not known
whether the same holds true for the prognosis of the natural
course of the disease.

PATIENTS AND METHODS

The patients in the present study are from the protocols for patients
at low risk of recurrent disease (DBCG protocols 77-la and 82-a, n =
807). The organization, design, and follow-up of the DBCG program
and the 77 protocols have been described in detail elsewhere (35). The
results from the 82-a protocol have not been reported elsewhere as yet.
Briefly, the primary surgical treatment was total mastectomy and
axillary sampling in both the 77-la and the 82-a protocols. Histopath-
ological classifications have been performed according to WHO. When
menostasia had persisted for at least 5 years, women were defined as
being postmenopausal, otherwise women were classified as being pre-/
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perimenopausal. Arbitrarily, we have adapted an age limit of 50 years
to distinguish between pre- and perimenopausal women.

Patients were excluded from the DBCG adjuvant study protocols if
they had evidence of advanced disease as estimated by physical exami
nation, blood tests. X-ray of the chest and bone, or bone scintigraphy;
if they had previous or concomitant other malignant disease; if there
were medical contraindications to the therapy; if the operation deviated
from the protocol; or if they did not give their oral informed consent
in accord with current Danish practice. The major reasons for exclusion
from the protocol were metastasis at the time of the primary diagnosis
and/or other concurrent cancers.

The following criteria were evaluated for those patients eligible for
entry into adjuvant protocols at the time of the primary operation and
were used to distinguish between patients at low or high risk for
recurrent disease: (a) whether there is lymph node involvement; (ft)
whether the tumor is >5 cm in diameter; and (c) whether the tumor is
fixed to the skin or fascia.

If none of the above 3 criteria were found, the patient was considered
to be at low risk for recurrent disease and was allocated to the DBCG
77-la or 82-a protocol.

Routine follow-up of these patients consists of clinical examinations
every 3 months for the first 1.5 years in the 77-la protocol and first
year in the 82-a protocol; every 6 months for years 2-5, and once a
year for years 6-10 in both protocols.

The major difference between the 77-la and the 82-a protocols is
that an upper age limit of 70 is employed in the latter protocol while
there is no age limit in the former protocol. Furthermore, the criteria
for establishing tumor size differ in the two protocols: pathoanatomical
measurement of the tumor is used in the 82-a protocol, while clinical
estimation is used in the 77-la protocol.

Between September 1, 1979, and December 31, 1984, a total of 3373
patients fulfilled the above-mentioned criteria for entry into the two
low risk protocols. Of these, receptor determinations have been per
formed for 807 patients in a single laboratory. ER and PgR concentra
tions are known for 800 and 600, respectively, of the 807 patients. The
characteristics of patients with and without ER assays are shown in
Table 1. Death/recurrence data were evaluated as of December 1,1986.
Recurrence is defined as the appearance of new lesion(s) in patients
with no previous evidence of disease; confirmed by physical examina
tion, biopsies and/or other relevant diagnostic procedures. Cause of
death is not recorded; the frequency of deaths due to causes other than
breast cancer is assumed to be equal in different patient subgroups for
patients of the same age. The median time of observation, defined as
the median value for the time between the primary operation and the
date of evaluation, is 50 months for these 807 patients.

The variables other than receptor status that are included in the Cox
multivariate regression analysis are those that were established as being
important within the node negative population of DBCG patients in a
separate study (36). Nuclear pleomorphy, which is one of the composite
factors evaluated in order to classify tumors according to grade of
anaplasia (37), has been found to be more closely correlated to RFS
than the more complex variable of grade of anaplasia in the forenamed
study (36). Thus, nuclear pleomorphy rather than grade of anaplasia
has been used here in the Cox model.

Receptor Analyses. Tissue from primary breast cancer tumors was
analyzed for ER and PgR concentrations using the dextran-coated
charcoal method recommended by the EORTC (38) which involves
multipoint titration analysis and Scatchard analysis of the binding data
(39). Correction for nonspecific binding was performed using the
method described by Chamness and McGuire (40). [2,4,6,7-3H]estradiol
TRK.322, 85-110 Ci/mmol, Amersham) was used for the ER analyses
and either [17-m<?fA.v/-3H]R5020(RU 5020, 70-90 Ci/mmol, New
England Nuclear) or 16-ethyl-21-hydroxy-19-nor-[6,7-3H]pregna-4-en-
3,20-dione (ORG.2058, 40-60 Ci/mmol, Amersham TRK 629) was
used for the PgR analyses. Continuous quality control studies of the
ER and PgR assays are performed in collaboration with other European
laboratories in the EORTC receptor group (41-44). Only patients with
verified malignant tissue in the biopsy specimen sent for receptor
analysis were included in this study. A cut-off level of cytosol protein
(10 fmol/mg) was originally chosen because it reflected the impression

that we had as to the concentration of receptors that can be reliably
determined. With improved technology, samples with receptor concen
trations lower than 10 fmol/mg cytosol protein are now determined,
but the cut-off level of 10 has been maintained. Thus, tumors were
classified as positive for ER and PgR if the receptor concentration is
equal to or greater than 10 fmol/mg cytosol protein.

Statistical Methods. The comparisons of characteristics between
groups of patients were performed by standard x2 tests in the relevant
contingency tables. Two-sided P values <0.05 were considered signifi
cant.

RFS has been evaluated using the Kaplan-Maier estimates with
recurrence or death as endpoints and compared by the log rank test.

The statistical analysis was based on Cox's regression model for

survival data (45) in which the hazard (intensity) of recurrence or death
for a given patient is a product of a function of time since mastectomy
and a term describing the effect of the prognostic factors.

The regression coefficients /3,, â€¢â€¢-, ft were estimated by maximizing
the partial likelihood function (45), and the integrated hazard A0(/) =
i!i.\n(A)Ã•/Awas estimated using Breslow's method (46).

The recurrence-free survival function is given by exp(â€”j'0\(s;z)ds)for

a patient with prognostic values (z).
Given two sets of values of the prognostic factors, say z and y, the

relative risk of being a z-patient compared to a y-patient is:

A(r,z)/A(/y) = exp(/3,(z, - y,) + â€¢â€¢â€¢+ &(*â€ž- >>k)

Finally, in order to determine an optimal threshold level of receptor-
positivity, the partial likelihood function was maximized with respect
to both the threshold level and the corresponding regression coefficient.
Further statistical perspectives regarding this subject have been more
fully described elsewhere (47).

RESULTS

Representative Nature of Patients with ER Determinations

Since tumor size was estimated by clinical measurements in
protocol 77-la and pathoanatomical measurements in protocol
82-a, tumors are slightly larger in the former protocol than in

the latter. This difference is, however, only slight, which is
reflected by the fact that measured pathoanatomically, 59 and
68% of all tumors are <2 cm in protocols 77-la and 82-a,
respectively.

A comparison of patients with and without ER analyses is
shown in Table 1. An analogous analysis was performed for
patients with and without PgR analyses and the results were
similar (data not shown). Tumor size is significantly greater
among patients with receptor analyses than among those with
out, probably because tissue from larger tumors is more often
sent for receptor analysis. There are also significantly fewer
young women among patients with receptor determinations in
the pre- and perimenopausal group: the reason for the discrep
ancy is not known.

The two populations of patients resemble each other with
respect to clinical status, number of lymph nodes removed at
the time of the primary operation, grade of anaplasia, and
nuclear pleomorphy of the ductal tumors.

Recurrence-free Survival in the Total Patient Population

A total of 800 patients could be analyzed with regard to RFS
and ER status (Fig. 1/1). The risk of experiencing recurrence or
death was approximately 1.3 (95% CL, 1.0-1.8) times greater
for ER- than for ER+ patients (log rank test, P = 0.07). The
curves for ER+ and ERâ€”patients approach each other approx
imately 3 years after the primary operation. It is noteworthy,
however, that the difference between the RFS values of ER+
and ERâ€”patients is significant in the early postoperative pe-
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Table 1 Characteristicsof node negativepatients withand withoutER assays

With ER assay.
Variable P value n(%)Total

no.Menstrual
status0.005Pre-/perimenopausalPostmenopausalAge

(years)Pre-/perimenopausal 7 x10"*20-2930-3940-4950-59Postmenopausal

0.0540-4950-5960-6970-79

(77aprotocolonly)80-89

(77aprotocolonly)Tumor

size (cm) 2 x10"'si2345No.

nodes removed0.451-23-4>5Grade

of anaplasia"0.14(n
=639)IIIIIIunknownNuclear

pleomorphy"0.34(n
=639)0

none1
moderate2

severeunknownClinical

status (as of0.54Dec.
1,1986)Recurrent

disease/deadNo
recurrentdiseaseReceptor

status*ER
positive (n =800)PgR

positive (n = 600)800291

(36)509
(64)1(0)35(12)156(54)99

(34)3(1)152(30)253

(50)84(17)17(4)96(12)295

(37)241
(30)119(15)49(6)144(18)192

(24)464
(56)212(33)313(49)106(17)8(2)100(16)429

(68)82(13)28(4)222

(28)578
(72)603

(75)390
(65)Without

ER assay,
n(%)25731081

(41)1492
(59)16(1)228(21)572

(53)265
(25)19(1)407

(27)676
(45)326
(22)64(4)533(21)891

(35)662
(26)299(12)188(7)435(17)673

(26)1464
(57)679

(35)971
(50)255(13)35(2)341

(18)1303(67)205(11)91(5)727

(28)1846(72)

" Ductal carcinomas only.
* Tumors are classified as receptor positive when receptor concentration is

>10 fmol receptor/mg cytosol protein.

riod, as shown by an application of Gehan's test (P = 0.001),

which is sensitive to early deviations.
Analyzed according to PgR status, a significant benefit of

being PgR+ was observed in the 600 patients with PgR analyses
(Fig. IB, P = 0.02). The risk of recurrent disease or death is
approximately 1.4 (95% CL, 1.1-1.9) times higher for PgR-

patients than PgR+ patients.
Variables known or suspected to be important for the predic

tion of RFS are listed in Table 2 together with the respective
scorings used in the Cox multivariate regression analysis. Since
PgR analyses were performed for only 600 of the 807 patients
studied, and since the variable "pleomorphy" can be defined

only for the ductal tumors, a total of 458 of the 807 patients
were available for analysis in the Cox multivariate regression
model. The possible associations between receptor statuses and
other prognostic variables (Table 2) are shown in Table 3 for
these 458 patients. Both receptor statuses are significantly
associated with nuclear pleomorphy (highest frequency of re-

ER- ER+

p = 0.07

ER+ 603 550 482 337 219 118 44 8
ER- 197 168 148 95 64 31 17 3

PgR +

PgR+390 353 310 217 130 58 16 0
PgR-210 186 161 96 62 32 10 0

Fig. 1. 1 imÃ¡nate analysis of RFS for all node negative patients with regard
to ER status (A, n = 800) and PgR status (B, n = 600): Broken lines and solid
lines, receptor positive and receptor negative tumors, respectively. A total of 222
and 170 recurrences/deaths have been recorded among the patients analyzed for
ER status and PgR status, respectively.

ceptor positivity among tumors with a low degree of pleomor
phy) and tumor size (highest frequency of receptor positivity
among the smallest tumors). Furthermore, ER status is also
significantly associated with menopausa! status (highest fre
quency of ER positivity among postmenopausal women) as well
as age (frequency of positivity increases with increasing decade
of age). Moreover, the two receptor statuses are highly and
significantly correlated to each other, as can be seen in Table
4.

Using the Cox multivariate regression analysis, the estimates
derived for the putative prognostic variables (Table 2) are shown
in Table 5 for the total patient population. Using a backward
elimination technique, two variables, nuclear pleomorphy and
number of lymph nodes found at the time of surgery, were
found to be significant for prediction of RFS, which is in accord
with results reported earlier from the DBCG studies (36).

Recurrence-free Survival among Premenopausal Patients <50
Years. The RFS for the younger premenopausal patients ac
cording to ER status and PgR status are shown in Fig. 2A and
B, respectively. The differences between RFS values are signif-
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Table 2 Variables included in Cox analysis of data with their respective scorings

Variable Scoring

Menopausa! status

Age among premenopausal patients
Age < 40
40 < age < 50
Age > 50

Age among postmenopausal patients

Tumor size

Nuclear pleomorphy
None
Moderate
Severe

No. lymph nodes found
1 or 2
3 or 4

ER status
ER< 10
ER> 10

PgR status
PgR< 10
PgR 2 10

0
I

2
3
0

Log (age/50)

Log (tumor size)

Table 3 Associations between prognostic variables and receptor status (n = 458)

Variable (scoring)

ER status" PgR Status"

Menopausal status (pre/peri-, postmeno- 0.0001 0.42
pausai)

Age. premenopausal (<40, 40-50, >50) 0.05 0.33
Age, postmenopausal (<60, 60-70, >70) 0.01 0.12
Tumor size in cm (< 1,2, 3, 4, 5) 0.03 0.21*
Nuclear pleomorphy (none, moderate, se- 0.0001 0.0001

vere)
No. lymph nodes found (I-2,3-4, >5) 0.985 0.10

Â°P Values using x2 tests are given.
* Using the x2 test for trend (53) a P value of 0.03 was found between tumor

size and PgR status.

A
I.Â»

ER +

ER-

0.010

ER+ 127
ER- 66

B
Â».Â»â€¢

121

51

102

41

73

24

42
14

17
4

6 1
3 0

PgR-f-

PgR-

p = 0.0001

Table 4 Distribution of patients according to ER and PgR status (n = 593) PgR + 110 102 89 57 29 720

Tumors are classified as positive if alO fmol/mg cytosol protein was present. PgRâ€” 44 34 25 16 10 2 1 0
X2= 143; P = 0.0001.

Fig. 2. Univariate analysis of RFS for premenopausal patients <50 years with
regard to ER status (A, n = 193) and PgR status (B, n = 154): Broken lines and
solid lines, receptor positive and receptor negative tumors, respectively. A total
of 64 and 52 recurrences/deaths have been recorded among the patients analyzed
for ER status and PgR status, respectively.

Receptor
statusPgR+

PgR-
TotalER+349

(59%)Â°

93(16%)
442ER-38

(6%)
113(19%)
151Total387

206
593

' Numbers in parentheses, percentage of patients with profile pattern.

Table 5 Maximum likelihood estimates for all node negative patients with known
values for all prognostic variables (n = 458)

Variable SD P Value

CompletemodelMenopauseAge

(premenopausal)Age
(postmenopausal)Tumor
sizeNuclear
pleomorphyNo.

of lymph nodesfoundER
StatusPgR

StatusReduced

modelNuclear
pleomorphyNo.

of lymph nodes found0.21110.1097-0.76120.32540.4414-0.24680.0628-0.23880.4889-0.25880.36180.10361.05690.22230.16930.11330.23440.21500.16300.11120.55960.28980.47140.14330.00910.02950.78880.26680.00270.0199

Â¡cantin both analyses (P = 0.01 and 0.001, respectively). PgR
status is the stronger of the two prognostic factors in this
subgroup of patients. The relative risks were estimated as 1.9
(95% CL, 1.2-3.1) for ER- patients and 3.1 (95% CL, 1.7-

Table 6 Relative risk of recurrence/death for premenopausal patients <50 yr of
age according to receptor profile (n = 153)

Receptor
statusPgR+

PgR-ER+1.
00

1.60ER-0.87 3.19

5.7) for PgR- patients.

Combining the effects of ER and PgR results in the estimated
relative risks of recurrence/death shown in Table 6. By succes
sive likelihood ratio tests it may be seen that only PgR status
has a significant effect, i.e., ER status has no significant prog
nostic value when PgR status is taken into account. On the
other hand, it is of interest to note the effects of ER status for
each of the PgR statuses. While there is no significant difference
in risk of recurrence or death between groups of ER-PgR+
and ER+PgR+ patients, ER-PgR- patients have twice as high
a rate of recurrence as that of ER+PgRâ€” patients.

A Cox multivariate analysis including the putative risk factors
quoted in Table 2 was performed for the 120 premenopausal
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patients <50 years of age, and the estimates from this analysis
are shown in Table 7. In a backward elimination procedure,
nuclear pleomorphy was found to be a significant prognostic
factor while the value of PgR status as a prognostic factor
approaches significance. The relative risk of being PgR- as
opposed to PgR+ when the effect of nuclear pleomorphy is
taken into account is estimated as being 1.9 (95% CL, 1.0-3.9)
(i.e., exp 0.6552).

The optimal threshold levels of ER and PgR concentrations
were estimated as 5 and 10 fmol/mg cytosol protein, respec
tively (Fig. 3). The hypothesis of a threshold effect (versus a
continuously increasing effect) of hormone receptor concentra
tions in relation to prognosis was supported by the fact that
there was no significant difference in RFS among patients with
receptor levels above the estimated thresholds (Table 8).

Recurrence-free Survival among Perimenopausal Patients. The
RFS curves for the perimenopausal women include 98 women
with ER determinations and 78 women with PgR analyses,
respectively (data not shown). Neither ER nor PgR status
significantly influences RFS in this patient subgroup (P = 0.96
for ER and P = 0.61 for PgR).

Recurrence-free Survival among Postmenopausal Patients.
The RFS curves for postmenopausal women according to ER
status (n = 509) and PgR status (n = 368) are shown in Fig. 4,
A and B, respectively. While there is a slight advantage of being
ER positive during the first 2 years after surgery, the RFS
values of receptor positive and receptor negative patients do
not differ significantly (P = 0.70 for ER and P = 0.68 for PgR).
It is unlikely that this result is due to an inappropriate selection
of a threshold limit: using the same statistical model as that
used for the premenopausal women, no threshold limit could
be detected. Furthermore, high receptor levels do not appear to
be associated with longer RFS values than do low receptor
positive levels (Table 8).

DISCUSSION

Prognostic Value of Receptor Status Separately versus Â¡n
Conjunction with Other Prognostic Variables. ER and PgR
statuses are significantly associated with both degree of tumor
differentiation and tumor size, which is apparent in past studies
from our laboratory (29, 48) as well as in studies conducted by
others (2, 3,19, 20,49). Furthermore, ER status is significantly
associated with menopausa! status and age among postmeno
pausal patients (49, 50, and confirmed here). Whenever strong
associations exist between several variables, each variable may
significantly distinguish between groups of patients with long
versus short lengths of RFS in univariate life-table analyses.
However, it is necessary to determine the extent to which the
effect of an individual variable may be explained by that of
another.

Most previous analyses of the value of receptor status as a

Table 7 Maximum likelihood estimates far node negative premenopausal
patients <50 yr of age (n = 120)

VariableComplete

modelAgeTumor

sizeNuclear
pleomorphyNo.

of lymph nodesfoundER
StatusPgR

StatusReduced

modelNuclear
pleomorphyPgR

StatusÃŸ-0.43610.00710.9348-0.07100.1275-0.72610.9740-0.6552SD0.36110.35780.32220.21870.41610.43390.30800.3557P

Value0.22720.98420.00370.74550.75940.09430.00160.0654

B

Fig. 3. Maximum log-likelihood as a function of the cut-off limit for ER
concentration (A) and PgR concentration (B) for premenopausal women <SO
years of age.

prognostic factor among lymph node negative patients who
have not received adjuvant therapy have been limited to consid
eration of ER status, and these are summarized in Table 9. The
majority of these studies have found ER+ patients to have the
longer RFS when analyzed using univariate analysis, although
this effect was found to be significant in only three cases where
the observation time exceeds 3 years (4, 17, 28). The tendency
toward a convergence of the two RFS curves after a period of
2.5-3 years among node negative patients is apparent in the
overall analysis of our data as well as in two other investigations
(19, 25).

RFS has been examined according to menopausa! status in
three previous studies (13, 17, 24). While no difference in RFS
is observed in either menopausal group in the one study (24), a
significant difference was found among pre- but not postmen
opausal women in one study (17), while the opposite tendency
was found in the other (13). While the results from two of these
studies (13, 24) contrast to those of our own, our results are in
agreement with those seen in the third study (17) where the
difference in RFS appears to be limited to premenopausal
women. A possible reason for one of the discrepancies could be
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A
1.0"

Table 8 Estimated relative risks

ER+

p = 0.70

ER-t-412 371 324 221 147 86
ER- 97 84 76 51 36 19

B
1.0-

30
9

5

3

PgR-

PgR+

p 0.68

PgR+231 206 177 125 79 44 13 0
PgR- 137 124 110 67 43 25 60

Fig. 4. Univariate analysis of RFS for postmenopausal patients with regard
to ER status (A, n = 509) and PgR status (B, n = 368): Broken lines and solid
lines, receptor positive and receptor negative tumors, respectively. A total of 138
and 101 recurrences/deaths have been recorded among the patients analyzed for
ER status and PgR status, respectively.

the difference in frequencies of ER positivity reported in the
populations (46% in Ref. 24 versus 75% in the present study).

Few, small series of patients studied with respect to PgR
status and RFS have been limited to lymph node negative
patients who have not been treated with adjuvant therapy (14,
19, 22, 27). PgR status was found to be a significant prognostic
factor in only one of these studies (n = 187, Ref. 14).

Within our own study, univariate analysis of all 800 patients
according to ER status demonstrates that although there is a
significant initial advantage of being ER+, this advantage is
lost with the passing of time. In contrast, PgR status consis
tently and significantly distinguishes between patients with
good and poor prognoses. However, analysis of patients sub-
grouped according to menopausal status revealed that the sig
nificance of receptor status in predicting RFS observed in the
whole patient population is due solely to the importance of
receptor status among premenopausal patients. When consid
ered alone, the effect of PgR status may be expressed as a
relative risk of 2.8 for PgRâ€”,premenopausal patients. When
the only other statistically significant prognostic variable, mi

Pretnenopausalpatients<
50 yr ofageER(n=

193)<55-2020-4040-80>80PgR(n=

154)<55-3030-9090-300>300Postmenopausal

patientsER
(n =509)<55-4040-140140-300>300PgR

(n =368)Â£55-2020-9090-230>230Relative

risk1.00.280.440.370.481.00.320.340.330.481.00.960.920.811.231.00.961.160.760.85PValue'0.0020.0230.0090.0480.020.010.010.050.880.770.490.450.900.600.380.60

* P Values are given for the test of the relative risk = 1.0.

clear pleomorphy, is included in the analysis, the effect of PgR
status decreases to 1.9, which is only of borderline significance.
Thus, PgR status cannot be regarded to be independent of the
state of tumor differentiation; receptor status may be a biochem
ically measurable reflection of the biology of the tumor. Pin
chÃ³n et al. (9) have suggested that the correlation between
receptors and early prognosis may be ascribed to a characteristic
native either to the host or to the tumor itself. The data
presented here lend support to the second hypothesis.

Receptor status is not a significant prognostic variable among
low risk peri- or postmenopausal women. It is especially inter
esting in this regard to recall that this result differs from that
observed among postmenopausal DBCG patients at high risk
for recurrent disease. Among this particular group of patients
ER status is found to be a highly significant prognostic factor
for these patients who have not received systemic adjuvant
therapy (30). Thus, presence of receptors predicts a particularly
good prognosis for premenopausal, low risk patients and post
menopausal, high risk patients.

On the basis of the observation that the RFS curves for ER+
and ER- patients converge after a period of 2-3 years, it has

previously been suggested (51) that receptor status may reflect
tumor growth rate rather than metastatic potential of the tumor.
However, the studies cited that support this hypothesis have
been based on RFS analyses of total patient populations. When
subgrouped according to menopausal status, our study does not
demonstrate this tendency among the premenopausal patients,
which is the only subgroup in which receptor status is a signif
icant prognostic factor. Our results do not, therefore, lend
credence to the hypothesis.

Although no significant effect of ER status remained after
inclusion of PgR status in the present study, the estimates given
in Table 6 indicate that there is an important relative advantage
(approximately 2x) of being ER+ among PgRâ€”patients. Only

study of a larger number of patients can settle the point as to
whether knowledge of both receptor statuses is significantly
better than knowledge of only PgR status.

Evaluation of Receptor Status Qualitatively versus Quantita
tively. Significant threshold levels of receptor concentrations
were found for pre- but not for peri- or postmenopausal pa-
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Table 9 Studies ofRFS according to ER status among lymph node negative patients who have not received adjuvant therapy

Firstauthor(Ref.)Cooke

(4)Crowe
(13)Sears
(12)Mason
(19)Alanko
(22)Valagussa(17)Butler

(24)Adami
(28)Howat
(27)Caldarola
(25)Thorpe

(here)Â°
NS, notsignificant.*
pits, patients.n1665101552241314645569499126803%ER+5574765855714670583875Follow-upMean,

19moMedian,
51moMax,

72moMedian,
31moMean,

41moMedian,
60moMedian,
75mo89%

pits,* >36moMin,

58moMedian,
49moMedian,
50 moComments

regardingRFSOverall

PremenopausalAdvantage

ER+ (P <0.01)Advantage
ER+ (P < 0.03) P <0.65Advantage
ER+, NSÂ°(P =0.10)Advantage

ER+,NSAdvantage
ER+, NS (P =0.27)Advantage
ER+ (P < 0.000 1) P < 0.0001NS

NSAdvantage
ER+ (P <0.05)NSNS

(P =0.42)Advantage
ER+, NS (P = 0.09) P = 0.001Postmenopausal/><0.06NSNSP=0.71

tients. The fact that the threshold level found is so low may be
a confirmation of the hypothesis that the important factor in
predicting the natural course of the disease is the question of
whether or not receptors are present: the qualitative estimates
of threshold values obtained using the statistical model may
simply be a statistical evaluation of the reliability of the receptor
assay used to distinguish between patients with and without
receptors in their tumor tissues.

Qualitative information concerning ER and PgR concentra
tions appears to be as good as quantitative information in
distinguishing between patients with good versus poor prog
noses in this study of the untreated course of the disease. This
result is in agreement with an earlier investigation of the
prognostic value of ER among high risk, postmenopausal
DBCG patients not treated with systemic adjuvant therapy (30)
but it differs from results of studies regarding both the response
to endocrine therapy in the advanced disease (8, 31-34) and
the duration of RFS in patients treated with adjuvant endocrine
therapy (30). Although the benefit of adjuvant Tamoxifen ther
apy has been found only among patients with high concentra
tions of ER (>100 fmol/mg cytosol protein) in one study (30),
others have not confirmed this finding (52).

In conclusion, ER and PgR are significant prognostic factors
for predicting RFS among node negative premenopausal pa
tients, but not among peri- or postmenopausal low risk patients.
PgR status is the stronger of the two prognostic factors in this
particular group of patients, and knowledge of PgR status
makes the additional prognostic information concerning ER
status statistically insignificant. This conclusion is, however,
based on a rather small sample (n = 120), and considering the
estimated (though statistically insignificant) relative risks, we
would not recommend the omission of ER measurements on
the basis of the present study.
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