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There is limited prognostic information to identify breast cancer patients who are
at risk for late recurrences after adjuvant or neoadjuvant systemic therapy (AST).
We evaluated the residual risk of recurrence and prognostic factors of 2838 patients
with stage I-lll breast cancer who were treated with AST between January 1, 1985,
and November 1, 2001, and remained disease free for 5 years. Residual recurrence-
free survival was estimated from the landmark of 5 years after AST to date of first
recurrence or last follow-up using the Kaplan-Meier method. The log-rank test
(two-sided) was used to compare groups. Residual recurrence-free survival rates at
5 and 10 years were 89% and 80%, respectively, and 216 patients developed a re-
currence event. The 5-year residual risks of recurrence for patients with stage |, Il,
and lll cancers were 7% (95% confidence interval [CI] = 3% to 15%), 11% (95% Cl = 9%
to 13%), and 13% (95% CI = 10% to 17%), respectively (P = .02). In multivariable
analysis, stage, grade, hormone receptor status, and endocrine therapy were asso-
ciated with late recurrences. Breast cancer patients have a substantial residual risk
of recurrence, and selected tumor characteristics are associated with late

recurrences.
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Adjuvant or neoadjuvant systemic therapy
(AST) for breast cancer improves survival, yet
a substantial number of women remain at risk
for late recurrences (1,2). Identifying patients
who are at risk for late recurrences has clini-
cal relevance because extended adjuvant
endocrine therapy with letrozole improves
the disease-free survival of postmenopausal
women with estrogen receptor (ER)- or pro-
gesterone receptor (PR)—positive tumors
after 5 years of tamoxifen therapy (3).
Extended adjuvant endocrine therapy is rec-
ommended for postmenopausal women with
endocrine responsive breast cancers (4-6);
however, limitations in the ability to predict
the magnitude of the risk of late recurrence
may contribute to some patients receiving
unnecessary extended adjuvant endocrine
therapy and others receiving no treatment.
Few studies have evaluated the magnitude of
the risk of late recurrence among patients
who remain disease free 5 years after AST,
which is a clinically relevant estimate for
weighing the risks and benefits of extended
adjuvant endocrine therapy (7). We therefore
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identified a cohort of patients with early-
stage breast cancer and determined the mag-
nitude of the residual risk of breast cancer
recurrence after 5 years from the start of AST
and the prognostic significance of patient and
tumor characteristics.

Patients included in this study were ret-
rospectively selected from the Protocol Data
Management Systems (PDMS) and the
Breast Cancer Management Systems
(BCMS) databases of patients who were
treated with AST at the University of Texas
M. D. Anderson Cancer Center (MDACC)
between January 1, 1985, and November 1,
2001. Only patients who were enrolled in
systemic treatment clinical trials were
included before January 1, 1997, because
clinical data on nonprotocol patients were
not entered into any databases before that
date. Patients were eligible if they: 1) were
women who were diagnosed with American
Joint Committee on Cancer pathologic
stages I, II, or III breast cancer; 2) under-
went surgery at MDACC; 3) received AST
consisting of adjuvant or neoadjuvant

chemotherapy and/or endocrine therapy;
and 4) were alive and remained disease free
5 years from the start of AST. A total of
3064 patients who met study criteria were
identified from the PDMS and BCMS data-
bases. Two hundred and twenty-six patients
were excluded because they were male (n =
9), had incomplete staging information or
stage IV disease (n = 53), had no information
available regarding date of surgery (n = 14),
did not receive definitive surgery for the
primary breast cancer (n = 21), or died or
were found to have a breast cancer recur-
rence within 5 years from start of AST (n =
129). The final study population consisted
of 2838 patients.

Follow-up information was obtained by
medical record review and matched with
the MDACC Tumor Registry, which annu-
ally mails letters to patients who are known
to be alive to determine their clinical status.
The study was approved by the MDACC
Institutional Review Board, which granted
a waiver of informed consent for this
study.

The primary study endpoint was time
to breast cancer recurrence, which was
defined as local lymph node or breast
recurrence, metastasis to other sites, or
second primary breast cancer. Residual
recurrence-free survival was calculated
from the landmark of 5 years from the start
of AST to the date of first disease recur-
rence or last follow-up. We used this land-
mark because the majority of women with
hormone receptor—positive tumors com-
pleted 5 years of adjuvant endocrine ther-
apy, and we were interested in evaluating
the residual risk of recurrence after the
completion of AST. Patients who died
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CONTEXT AND CAVEATS

Prior knowledge

Adjuvant and neoadjuvant systemic ther-
apy (AST) improves the survival of breast
cancer patients, but there is still a risk that
the disease will recur years later.

Study design

Disease recurrence among breast cancer
patients who were disease free 5 years after
AST (the landmark) was estimated 5 and 10
years after landmark. Multivariable analysis
was used to identify factors associated with
recurrence.

Contributions

Rates of recurrence-free survival at 5 years
and 10 years after landmark were 89% and
80%, respectively. The risk of recurrence 5
years after therapy increased with tumor
stage (stage 1: 7%, stage Il: 11%, and stage
3: 13%) and was also associated with tumor
grade, hormone receptor status, and endo-
crine therapy.

Implications

Breast cancer patients who undergo AST
are at risk of late recurrences, and this risk
is associated with certain characteristics of
the original tumor.

Limitations
HER2/neu status was not included in the
analysis because the data were not avail-
able; aromatase inhibitor treatment was
not included because too few women
received it.

From the Editors

without a recurrence or who were not
known to have a recurrence at the date of
last contact were censored. Hazard ratios
(HRs) and 95% confidence intervals (Cls)
were estimated using Cox proportional
hazards regression models. The P values in
the univariate analysis were based on the
log-rank test, and the 5- and 10-year esti-
mates and 95% confidence intervals were
based on the Kaplan-Meier estimates, with
standard error based on Greenwood esti-
mator. Recurrence-free survival was con-
sidered in a multivariable setting with Cox
proportional hazards models. Age at diag-
nosis (<35, 36-59, or >60 years), year of
start of AST (before 1992 or 1992 or later),
hormone receptor status (ER positive and/
or PR positive, or ER negative and PR
negative), chemotherapy (anthracycline,
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anthracycline and taxane, other, or none),
endocrine therapy (tamoxifen, aromatase
inhibitor, tamoxifen and aromatase inhibi-
tors, other, or none), stage (I, II, or III),
surgery type (breast conserving or mastec-
tomy), radiation (yes or no), and grade (1,
2, or 3) were considered for inclusion in
the multivariable model and were evalu-
ated by both the Wald test and the likeli-
hood ratio test. The proportional hazards
assumption was tested for the variables
included in the multivariable model, and
the global P value was .20, indicating that
the assumption was not violated for the fit-
ted multivariable Cox model (8). The
Kaplan—Meier product limit method (9)
was also used to estimate residual recur-
rence-free survival, and the log-rank test
was used to compare groups. Tumors that
were ER or PR positive were defined as
hormone receptor positive. All statistical
tests were two-sided, and P values less than
.05 were considered statistically significant.
We used SAS version 9.1 (SAS Institute,
Cary, NC) to perform the analyses.

The majority of patients (52%) were
postmenopausal; 9% were black, 12%
Hispanic, 73 % white, and 3% of other eth-
nicities (Table 1). The median follow-up
time for the cohort after 5 years from the
start of AST was 28 months (range = 0.02
to 185.6 months). The 5- and 10-year
residual recurrence-free survival rates (10
and 15 years from start of AST) were 89%
and 80%, respectively, and 216 patients
developed a recurrence event. The median
time from surgery to start of adjuvant ther-
apy was 35 days (range = 1 to 955 days) and
that from the start of neoadjuvant therapy
to surgery was 107 days (range = 29 to 608
days). Adjuvant tamoxifen therapy was not
routinely prescribed to premenopausal
women until 1998. Patients with stages I,
I, and III disease had a residual 5-year risk
of recurrence of 7% (95% CI = 3% to
15%), 11% (95% CI = 9% to 13%), and
13% (95% CI = 10% to 17%), respectively.
The small number of stage I patients (n = 3)
who were at risk for an event at 15 years
from the start of AST makes the 10-year
residual risk estimate unreliable (Figure 1).
The residual risk of recurrence was statisti-
cally significantly higher for patients with
hormone receptor—positive tumors than for
those with hormone receptor—negative
tumors in a stratified analysis by endocrine
therapy (P < .001; Table 1). Patients with

hormone receptor—positive tumors had a
higher residual risk of recurrence than
patients with hormone receptor—
negative tumors regardless of menopausal
status (data not shown).

The multivariable model included hor-
mone receptor status, endocrine therapy,
stage, surgery type, and grade. Factors that
were associated with increased risk of recur-
rence 5 years after the start of AST were
stage IIT vs stage I disease (HR = 2.49, 95%
CI =1.33 t0 4.66; P = .004), stage 1I vs stage
I disease (HR = 2.13,95% CI = 1.21 to 3.75;
P = .009),
positive tumors not treated with endocrine
therapy vs hormone receptor-negative
tumors (HR = 1.84, 95% CI = 1.19 to 2.87;
P =.006). Patients with hormone receptor—
positive tumors who were treated with

and hormone receptor—

endocrine therapy had an approximately
50% higher residual risk of recurrence than
patients with hormone receptor—negative
tumors, but this difference was not statisti-
cally significant (HR = 1.49, 95% CI = 0.95
to 2.34; P = .08). Patients with grade 3
tumors had a lower residual risk of recur-
rence than patients with grade 1 tumors
(HR =047, 95% CI = 0.23 to 0.95; P =
.036). We also evaluated the clinical charac-
teristics that were associated with residual
risk of recurrence among patients with hor-
mone receptor—positive tumors who received
chemotherapy and endocrine therapy or
endocrine therapy alone. Among these
patients, the residual risk of recurrence was
influenced by the same factors as observed
in the overall population. There was also no
association in the residual risk of recurrence
between hormone receptor—positive patients
who were treated with chemotherapy plus
endocrine therapy vs those treated with
endocrine therapy alone (data not shown).
These findings agree with previous
studies showing a higher annual risk of
recurrence among patients with larger
tumors and lymph node involvement who
were treated with AST and followed for 5—
15 years (10,11). In this study, low-grade
and positive hormone receptor status,
which are associated with favorable short-
term prognosis (12,13), were associated
with a higher residual risk of recurrence.
Studies (14,15) have demonstrated that the
survival advantage of hormone receptor—
positive tumors is time dependent, because
at longer follow-up, patients with hormone
receptor—negative tumors have a survival
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Table 1. Residual recurrence-free survival from 5 years after adjuvant or neoadjuvant systemic therapy (landmark)*

Univariate analysis,
recurrence-free survival % (95% Cl)

Multivariable Cox model

No. of No. of Hazard ratio
Characteristic patients recurrences 5 Years 10 Years P (95% ClI) P
Overall 2838 216 89.2 (87.4 t0 90.8) 80.5 (76.8 to 83.6)
Age (median = 50 y, range = 21-87 y) —
<35y 220 16 91.3 (85.4 t0 94.9) 85.5(72.0 to 92.8)
36-59 y 1991 161 88.6 (86.5 t0 90.5) 80.4 (76.3 to 83.8)
>60 y 627 39 90.5 (85.7 t0 93.8) 75.8 (61.9 to 85.2) 44
Menopause status —
Pre and peri 1365 118 89.3 (87.0 to 91.3) 80.8 (76.0 to 84.8)
Post 1472 98 88.9 (86.0 to 91.3) 79.8 (73.8 to 84.5) .90
Unknown 1 0
Race/ethnicity —
White 2057 148 88.8 (86.6 t0 90.7) 80.7 (76.3 to 84.4)
Black 259 21 90.3 (84.1 t0 94.2) 79.6 (67.3 t0 87.7)
Hispanic 332 36 86.1 (80.2 t0 90.4) 75.5 (64.7 to 83.5)
Other 93 4 95.9 (87.8 t0 98.7) 85.2 (49.7 to 96.4) .099
Unknown 97 7
Histology —
Ductal 2198 170 89.1 (87.1 t0 90.9) 80.6 (76.6 to 84.0)
Lobular 184 16 86.7 (75.6 t0 92.9) 64.5 (41.4 to 80.4)
Other 136 9 90.3 (80.2 to 95.4) 90.3 (80.2 to 95.4) .55
Unknown 320 21
Hormone receptor (HR) status —
Negative 645 34 92.9 (89.7 t0 95.1) 88.7 (83.2 to 92.4)
Positive 1872 149 87.0 (84.3t089.2) 76.9(71.3t081.6) <.001
Unknown 321 33
Stage
| 678 17 93.1 (84.9 t0 96.9) 76.4 (51.6 to 89.6) 1.00 (referent)
Il 1613 135 88.8 (86.5 t0 90.7) 80.6 (75.9 to 84.5) 2.13(1.21t0 3.75)  .009
I or inflammatory 547 64 87.3 (83.4 10 90.3) 79.0 (72.6 to 84.1) .014 249 (1.33t0 4.66) .004
Grade
1 107 11 85.7 (69.6 to 93.6) 55.1 (26.9 to 76.3) 1.00 (referent)
2 1243 112 87.4 (84.4 10 89.9) 75.7 (69.5 to 80.9) 0.70 (0.35t0 1.39) .31
3 1343 75 91.4 (88.9 t0 93.3) 87.6 (83.1 t0 90.9) .003 0.47 (0.23t0 0.95)  .036
Unknown 145 18
Skin involvement —
Negative 2689 199 89.6 (87.7 t0 91.1) 81.1 (77.5 t0 84.2)
Positive 109 15 81.0 (68.2 to 88.8) 67.3 (44.6 to 82.4) .031
Unknown 40 2
Extent of surgery
Breast conserving 969 38 92.9 (89.6 to0 95.2) 84.7 (75.2 t0 90.8) 1.00 (referent)
Mastectomy 1869 178 87.9 (85.8 t0 89.8) 79.2 (75.1 to 82.6) .003 1.47(0.991t02.18)  .059
Chemotherapy type —
Anthracycline 1383 150 88.8 (86.6 t0 90.6) 79.1 (74.5 to 83.0)
Anthracycline and taxane 878 31 86.8 (72.8 t0 93.9) —
Other 168 22 87.2 (80.3 t0 91.8) 83.8 (75.9 to 89.3)
None 409 13 95.6 (91.5 t0 97.8) — .56
Radiotherapy —
No 1192 98 89.0 (86.2 t0 91.3) 77.6 (70.3 to 83.3)
Yes 1618 115 89.4 (86.9 to 91.4) 82.4 (77.9 to 86.0) 48
Unknown 28 3
Endocrine therapy —
Tamoxifen 1037 87 84.7 (80.3 t0 88.2) 69.1 (568.6 to 77.4)
Aromatase inhibitor 42 1 — —
Tamoxifen and aromatase inhibitor 420 5 — —
Other 8 1 — —
None 1299 118 90.4 (88.3 t0 92.1) 84.0 (80.3 to 87.1) .001
Unknown 32 4

(Table continues)
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Table 1 (continued).

Univariate analysis,

recurrence-free survival % (95% Cl)

Multivariable Cox model

No. of No. of Hazard ratio
Characteristic patients recurrences 5 Years 10 Years P (95% ClI) P
Endocrine therapy by HR status
No
HR negative 645 34 92.9 (89.7 t0 95.1) 88.7 (83.2 to 92.4) 1.00 (referent)
HR positive 490 74 85.7 (81.8 t0 88.9) 76.2 (69.7 to 81.5) 1.84 (1.19t0 2.87)  .006
Yes
HR positive 1377 74 86.4 (81.8t089.9) 79.8(71.8t085.7) <.001 1.49(0.951t02.34) .084
Unknown 326 34

* Cl = confidence interval. Multivariable analyses were adjusted for stage, grade, surgery type, hormone receptor status, and endocrine therapy. P values were
calculated using two-sided log-rank test for univariate analyses and two-sided Wald tests for multivariable analyses.

rate that is similar to or more favorable than
that of patients with hormone receptor—
positive tumors. In the current study, among
the patients with hormone receptor—
positive breast cancer, higher stage and
lower grade were also associated with resid-
ual risk of recurrence. The receipt of che-
motherapy in addition to endocrine therapy
did not influence the residual risk of recur-
rence; however, these results should be
considered with caution because the sample
consisted of a mixed population of hor-
mone receptor—positive tumors, some of
whom (n = 44) were enrolled in a random-
ized study of adjuvant endocrine therapy
alone vs chemotherapy alone (16).

The higher residual risk of recurrence
associated with hormone receptor—positive
tumors has important clinical implications.
There are no proven therapeutic options
for extended adjuvant endocrine therapy

for premenopausal women who have com-
pleted 5 years of tamoxifen therapy (17-20).
The magnitudes of the residual risk of
recurrence for pre- and postmenopausal
patients were within the range (8%—-20%)
considered appropriate to recommend AST
at the time of diagnosis, indicating a need
for the continued development of risk
reduction strategies for these survivors.

A limitation of our study is that we were
unable to assess the prognostic significance
of Her2/neu expression because these data
were not available. In addition, few patients
received adjuvant therapy that included aro-
matase inhibitors before 2001, and there-
fore, the residual risk of recurrence associated
with
Extended adjuvant endocrine therapy after

this treatment was not assessed.

aromatase inhibitor treatment has not been
evaluated in randomized trials, and the ben-
efits are undefined. The strengths of the

g
2 Stage Il - L R A H
>
@ ©
L
8 |
cC o
o
5
8 N
x o
o |
o
I T . .
0 5 10 15
No. at Risk: Years from Landmark
Stage | 678 38 3 0
Stage Il 1613 378 58 0
Stage IlI 547 207 56 2

Figure 1. Kaplan—Meier analysis of residual recurrence-free survival according to stage at diag-
nosis. Point estimates of recurrence-free survival, 95% confidence intervals, and P values are

shown in the univariate analyses in Table 1.
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study are the large sample size of ethnically
diverse patients who were treated with AST
with long-term follow-up.

In conclusion, this study demonstrates
that patients with early-stage breast cancer
who are disease free at 5 years after AST have
a substantially increased residual risk of recur-
rence. Extended adjuvant endocrine therapy
is currently available only for postmenopausal
patients with hormone receptor—positive dis-
ease, and these patients should be considered
for treatment after careful evaluation of the
risks and benefits. More research is needed to
identify host and tumor characteristics that
are associated with late breast cancer recur-
rences to individualize initial AST and
extended adjuvant endocrine therapy.

References

. Jemal A, Siegel R, Ward E, et al. Cancer sta-
tistics, 2006. CA Cancer 7 Clin. 2006;56(2):
106-130.

2. Goldhirsch A, Glick JH, Gelber RD,
Coates AS, Thurlimann B, Senn H]J.
Meeting highlights: international expert
consensus on the primary therapy of early
breast cancer 2005. Ann Oncol. 2005;16(10):
1569-1583.

. Goss PE, Ingle JN, Martino S, et al. A rand-
omized trial of letrozole in postmenopausal

—_

(98}

women after five years of tamoxifen therapy
for early-stage breast cancer. N Engl 7 Med.
2003;349(19):1793-1802.

4. Winer EP, Hudis C, Burstein HJ, et al.
American Society of Clinical Oncology tech-
nology assessment on the use of aromatase
inhibitors as adjuvant therapy for postmeno-
pausal women with hormone receptor-positive
breast cancer: status report 2004. 7 Clin Oncol.
2005;23(3):619-629.

. NCCN Breast Cancer Clinical Practice
Guidelines in Oncology, version 2, 2006 http://
www.ncen.org/professionals/physicians_gls/
PDF/breast.pdf. Accessed October 5, 2006.

6. Kennecke HF, Olivotto IA, Speers C, et al.

Late risk of relapse and mortality among

w

Vol. 100, Issue 16 | August 20, 2008

202 YoJel\ 80 U0 1sonb Aq 82€€1.6/6.1 1/91/001/B101HE/0U/Woo"dno-olWspede/:sdpy Wwoly pepeojumod


http://www.nccn.org/professionals/physicians_gls/PDF/breast.pdf
http://www.nccn.org/professionals/physicians_gls/PDF/breast.pdf
http://www.nccn.org/professionals/physicians_gls/PDF/breast.pdf

o]

11.

postmenopausal women with estrogen respon-
sive early breast cancer after 5 years of tamoxi-
fen. Ann Oncol. 2007;18(1):45-51.

. Fisher B, Jeong JH, Bryant J, et al. Treatment

of lymph-node-negative, oestrogen-receptor-
positive breast cancer: long-term findings
from National Surgical Adjuvant Breast and
Bowel Project randomised clinical trials.
Lancet. 2004;364(9437):858-868.

. Grambsch PM, Therneau TM. Proportional

hazards test and diagnostics based on weighted

residuals.  Biometrika Trust. 1994; 81(3):
515-526.
. Kaplan EL, Meier P. Nonparametric estima-

tion from incomplete observations. 7 Am Stat

Assoc. 1958;53(282):457-481.

. Saphner T, Tormey DC, Gray R. Annual

hazard rates of recurrence for breast cancer
after primary therapy. 7 Clin Oncol. 1996;14(10):
2738-2746.

Chia SK, Speers CH, Bryce CJ, Hayes
MM, Olivotto IA. Ten-year outcomes in a
population-based cohort of node-negative,
lymphatic and vascular invasion-negative
early breast cancers without adjuvant systemic

therapies. 7 Clin  Oncol. 2004;22(9):
1630-1637.
. Andersen KW, Mouridsen HT Danish Breast

Cancer Cooperative Group (DBCG). A
description of the register of the nation-wide

jnci.oxfordjournals.org

13.

14.

15.

16.

17.

18.

programme for primary breast cancer. Acta
Oncol. 1988;27(6A):627-647.

Bentzon N, During M, Rasmussen BB,
Mouridsen H, Kroman N. Prognostic effect
of estrogen receptor status across age in pri-
mary breast cancer. Int 7 Cancer. 2008;
122(5):1089-1094.

Hilsenbeck SG, Ravdin PM, de Moor CA,
Chamness GC, Osborne CK, Clark GM.
Time-dependence of hazard ratios for prog-
nostic factors in primary breast cancer. Breast
Cancer Res Treat. 1998;52(1-3):227-237.

Hess KR, Pusztai L, Buzdar AU, Hortobagyi
GN. Estrogen receptors and distinct patterns
of breast cancer relapse. Breast Cancer Res
Treat. 2003;78(1):105-118.

Assikis V, Buzdar A, Yang Y, et al. A phase III
trial of sequential adjuvant chemotherapy for
operable breast carcinoma: final analysis with
10-year follow-up. Cancer. 2003;97(11):
2716-2723.

Fisher B, Dignam J, Bryant J, Wolmark N.
Five versus more than five years of tamoxifen
for lymph node-negative breast cancer:
updated findings from the National Surgical
Adjuvant Breast and Bowel Project B-14 ran-
domized trial. 7 Natl Cancer Inst. 2001;93(9):
684-690.

Stewart HJ, Prescott R], Forrest AP. Scottish
adjuvant tamoxifen trial: a randomized study

updated to 15 years. 7 Natl Cancer Inst. 2001;
93(6):456-462.

19. Tormey DC, Gray R, Falkson HC.

Postchemotherapy adjuvant tamoxifen therapy
beyond five years in patients with lymph
node-positive  breast cancer. Eastern

Cooperative Oncology Group. 7 Natl Cancer
Inst. 1996;88(24):1828-1833.

20. Early Breast Cancer Trialists’ Collaborative

Group (EBCTCG). Effects of chemotherapy
and hormonal therapy for early breast cancer
on recurrence and 15-year survival: an over-

view of the randomised trials. Lancet.
2005;365(9472):1687-1717.
Funding
The authors received no external funding for this
study.
Notes

B.A. has received research funding from Novartis
and AstraZeneca. The sponsors had no role in the
study design, the data collection and analysis, the
interpretation of the results, the preparation of the
manuscript, or the decision to submit the manu-
script for publication.

Manuscript received January 4, 2008; revised

May 19, 2008; accepted June 11, 2008.

JNCI | Brief Communications 1183

202 YoJel\ 80 U0 1sonb Aq 82€€1.6/6.1 1/91/001/B101HE/0U/Woo"dno-olWspede/:sdpy Wwoly pepeojumod



