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Chapter 8

Summary
Background

Adjuvant! is a web-based program that calculates individualized 10-year survival
probabilities and predicted benefit of adjuvant systemic therapy. The Adjuvant! model
has not been validated in any large European series. The aim of our study was to validate
Adjuvant! in Dutch patients, investigating both its calibration and discriminatory accuracy.

Methods

Patients who were at least partly treated at the Netherlands Cancer Institute for breast
cancer between 1987 and 1998 were included if they met the following criteria: tumor size
T1 (22 cm), T2 (2-5 cm), or T3 (>5 cm), invasive breast carcinoma, with information about
involvement of axillary lymph nodes available, no distant metastases, primary surgery,
axillary staging, and radiotherapy according to national guidelines. Clinicopathological
characteristics and adjuvant treatment data were retrieved from hospital records and
medical registries and were entered into the Adjuvant! (version 8.0) batch processor with
blinding to outcome. Endpoints were overall survival and the proportion of patients that
did not die from breast cancer (breast cancer-specific survival [BCSS]).

Findings

5380 patients were included with median follow-up of 11.7 years (range 0.03-21.8). the
10-year observed overall survival (69.0%) and BCSS (78.6%) and Adjuvant! predicted
overall survival (69.1%) and BCSS (77.8%) were not statistically different (p=0.87 and p =
0.18, respectively). Moreover, differences between predicted and observed outcomes were
within 2% for most relevant clinicopathological subgroups. In patients younger than 40
years, Adjuvant! overestimated overall survival by 4.2% (p =0.04) and BCSS by 4.7% (p =
0.01). The concordance index, which indicates discriminatory accuracy at the individual
level, was 0.71 for BCSS in the entire cohort.

Interpretation
Adjuvant! accurately predicted 10-year outcomes in this large-scale Dutch validation study

and is of use for adjuvant treatment decision making, although the results may be less
reliable in some subgroups.
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Introduction

Treatment recommendations for early-stage breast cancer are based on prognosis (ie, the
estimated risk of relapse and death after primary surgery and radiotherapy) and expected
benefit of adjuvant therapy. Treatment guidelines qualitatively incorporate prognosis
and treatment efficacy without quantitative estimates.”* Nevertheless, methods that give
quantitative estimates of prognosis exist, such as the Nottingham Prognostic Index and
Adjuvantl.*® These quantitative methods include several assumptions, the most crucial
being that the populations for which the models were developed are representative of
others.

Adjuvant! is a computer program that is freely accessible on the internet (www.
adjuvantonline.com). The program provides estimated 10-year survival probabilities and
risk of relapse on the basis of a model incorporating patient’s age, co-morbidity, tumor size,
tumor grade, estrogen-receptor status, and number of involved lymphnodes.® the program
calculates the expected efficacy of adjuvant therapy (chemotherapy, hormonal therapy, or
both) for different classes of regimens.”® The program gives the estimated prognosis and
expected treatment benefit in a comprehensive format and can help to inform patients
and to involve them in decision making about therapeutic options.'®'?

Adjuvant! was largely developed with information from the Surveillance, Epidemiology
and End Results (SEER) registry. The SEER registry has data for about 10% of patients with
breast cancer in the USA.® Olivotto and colleagues™ validated Adjuvant! (version 5.0) in a
population-based series of 4083 early-stage patients with breast cancer registered in the
British Columbia Breast Cancer Outcomes Unit database. They showed that the Adjuvant!
model was well calibrated - i.e, it accurately predicted the number of breast cancer-related
deaths observed in the whole study cohort and subsets of their population (predicted
and observed outcomes were within 2%). However, because European populations might
differ from those in the USA and Canada, whether outcome predictions of the Adjuvant!
model are applicable in Europe is unknown: differences in incidence of obesity, duration
and type of adjuvant and salvage treatment, ethnic background, and intrinsic tumor
characteristics might affect prognosis.'*'° Furthermore, although Olivotto and colleagues™
showed the goodness of fit of the Adjuvant! model, no information about its discriminatory
accuracy was given. Because Adjuvant!is used in Europe and the USA to support treatment
decisions in clinical practice and randomized trials,*** we aimed to test the validity of
Adjuvant! in a large cohort of Dutch patients with breast cancer, determining its ability to
predict outcomes in groups of patients (calibration) and to distinguish individuals who will
experience different outcomes (discriminatory accuracy).?2*
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Methods
Patients

All women who were at least partly treated for breast cancer at the Netherlands Cancer
Institute at the Antoni van Leeuwenhoek Hospital (NKI-AVL) from 1987 to 1998 were
identified in the hospital’s Medical Registry. Patients were included if they had tumor
size T1 (<2 cm), T2 (2-5 cm), or T3 (>5 cm), unilateral tumors, invasive breast carcinoma,
information about involvement of axillary lymph nodes available, no distant metastases,
primary surgery, axillary staging, and radiotherapy according to national guidelines.
Patients with previous malignant disease and those who received neoadjuvant therapy
were excluded, as were those with unknown tumor size, unknown nodal status, unknown
adjuvant systemic therapy, no definitive axillary surgery (axillary-lymph-node dissection
with fewer than six nodes examined; Figure 7). Information about adjuvant systemic
treatment was derived from the medical registry. Adjuvant treatment was given according
to national guidelines, taking into account patients’ wishes and preferences.!”

The study is reported according to the STROBE statement.?* No ethical review was required
according to Dutch legislation.

Procedures

Histology, tumor size, tumor grade, and number of positive lymph nodes were retrieved
from three sources and entered in the database according to the following hierarchy of
preference for data source: first, personal logbook from pathologists at NKI-AVL containing
pathology revisions of breast cancer diagnosed between 1994-96; second, the PALGA
system (Dutch network and National Database for Pathology); third, medical registry of
the NKI-AVL. Information about estrogen-receptor status was retrieved from three sources
and entered into a database according to the following hierarchy: first, estrogen-receptor
ligand-binding assays (breast cancers diagnosed 1987-95); second, Pathologist logbook
(breast cancers diagnosed 1995-96), and third the PALGA system (Dutch network and
National Database for Pathology; Supplements).

Outcome data (date of first local, regional and distant recurrence, second malignancies,
contralateral breast cancer, and date of last follow-up or death) were obtained from the
medical registry. These data were completed by linking patient records to the Dutch
municipal registry, which contains the date of death or emigration if applicable, for all Dutch
citizens. For patients not in this national registry as having died or emigrated, the date of
last follow-up was recorded as Feb 1, 2007 (i.e.,, 2 months before the date of linkage). Cause
of death was retrieved from the medical registry if available and from individual patients’
files when no cause of death was entered in the registry (n=1090 breast cancer-specific
death; n=188 other causes). If neither the medical registry nor patients’ files contained
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cause of death, we used the presence of distant metastases as a surrogate: patients
without known cause of death (n=875) were assigned to breast cancer-specific mortality
if they were diagnosed with distant metastases during follow-up (n=191 breast cancer-
specific death; n=684 other causes). Patients with registered breast cancer-specific death
and patients who were assigned to breast cancer-specific death based on the presence of
distant metastases were pooled for analyses.

10-year predicted overall survival and breast cancer-specific survival (BCSS) were calculated
for each patient individually. Data on age, co-morbidity, tumor size, tumor grade, number
of positive axillary lymph-nodes, estrogen-receptor status, and adjuvant systemic
treatment were entered in the Adjuvant! (version 8.0) batch processor, with blinding to
patient outcomes. The model’s estimation of prognosis is based on 10-year observed
overall survival of women diagnosed with breast cancer between 1988 and 1992 in the
USA and recorded in the SEER database.® The estimations of treatment efficacy are mainly
based on the proportional risk reductions derived from the Early Breast Cancer Trialists’
Collaborative Group 1998 meta-analyses and recently updated with the meta-analyses
data from 2005.7° Because we could not retrieve reliable data for co-morbidity, we used
the default assumption of minor health problems. For patients with no data on estrogen-
receptor status, the status was entered in the model as unknown.

Statistical analyses

Overall survival and BCSS were derived from Kaplan-Meier survival analyses of the entire
group and various subsets.? For the same datasets, the average predicted overall survival
and BCSS were calculated from individual predicted outcomes by Adjuvant!. To assess the
calibration of the model (goodness of fit), observed and average predicted outcomes were
compared by use of a one-sample t-test for proportions, assuming the Adjuvant! predicted
value to be the population value (under the assumption that the model is true) and thus
fixed. In addition, we plotted averages of observed versus predicted outcomes, grouped by
deciles of predicted outcomes.”?The slope of the fitted line was compared with the slope
of the line indicating a perfect relationship (y=x).

To assess discriminatory accuracy of Adjuvant! (its ability to discern patients having
good outcomes from those having poor outcomes), we calculated an index of predictive
discrimination, the concordance index (c-index).” The c-index was corrected for overfitting
by bootstrapping with 200 resamples each. A c-index of 1 means that the model perfectly
ranks patients according to survival (ie, patients having a better outcome also having a
better predicted outcome), 0.5 means the model does no better than chance. the predictive
accuracy and proportion of explained variation, as defined by Schemper and colleagues,®
was also calculated. SEs were estimated by bootstrapping with 200 resamples each. Known
prognostic factors (ie, age, tumor size, tumor grade, number of positive lymph-nodes,
histology, estrogen-receptor status, and adjuvant systemic therapy) were used in the Cox
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multivariate model. Furthermore, on the basis of backward multivariate Cox regression
analyses, year of diagnosis was added to construct the best predictive model for BCSS and
overall survival in our dataset.?” Analyses were done with SPSS version 15.0 and R statistical
software (www.r-project.org).

Role of the funding source

The funding sources had no role in study design; collection, analysis, or interpretation of
data; writing of the paper; or in decisions relating to publication. SM, MKS, and LVV had full
access to all data. SM, MKS, LVV, and PMR took final responsibility for the decision to submit
the paper for publication.

Results

Our database included 5380 patients, 2604 of whom (48%) received no adjuvant systemic
therapy. The algorithm in Adjuvant! attributes different efficacy estimates depending
on type of chemotherapy and hormonal treatment. Among 1961 patients treated with
endocrine therapy, 1908 (97%) received tamoxifen (2-5 years); therapy was not specified
for 13 (0.7%). 892 (82%) of 1084 patients treated with adjuvant chemotherapy received
cyclophosphamide, methotrexate, and fluorouracil, 122 (11%) received fluorouracil,
epirubicin, and cyclophosphamide, 42 (4%) received high-dose chemotherapy, and 11
(1%) received cyclophosphamide and doxorubicin. For the remaining 16 patients (2%),
type of chemotherapy was unspecified. 2276 (42%) of 5380 patients had complete data for
all factors used in the Adjuvant! model to predict outcome. Grade was unknown for 1379
patients (26%), and estrogen-receptor status unknown for 2253 (42%).

During a median follow-up of 11.7 years (range 0.03-21.8), 2153 (40%) of 5380 patients
died; 3032 (94%) of 3227 patients alive at last follow-up had 10 years or more follow-up
(Figure 7). Table 7 shows the distribution of demographic, pathological, and primary treatment
data for our study cohort. For all patients, the 10-year observed overall survival (69.0%)
and BCSS (78.6%) rates as compared with the 10-year overall survival (69.1%) and BCSS
(77.8%) rates predicted by Adjuvant! were within 1% and not significantly different (p > 0.05;
Table 7). In general, Adjuvant! predicted overall survival accurately in the various subsets
of patients (ie, differences between predicted and observed outcomes were within 2%),
whereas Adjuvant! underestimated BCSS in some subsets (fable 7). Subsets of patients for
whom there was a discrepancy between predicted outcomes by Adjuvant! and actual
observed outcomes included patients under 40 years, for whom both predicted overall
survival and BCSS were overly optimistic (4.2% and 4.7%, respectively; p=0.04 and p=0.01).
For patients older than 69 years the program also overestimated overall survival by 3.4%
(p = 0.05), but BCSS was accurately predicted in this group (predicted—-observed -1.7%).
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In subgroups of nodal status, overall survival was accurately predicted by Adjuvant!;
however, the program underestimated BCSS by 3.1% (p = 0.002) in patients with one to
three positive lymph-nodes.

Although Adjuvant! predicted overall survival accurately for subsets of tumor size, a
discrepancy between predicted and observed BCSS was noted (-5.8% to 2.4%; Table 7). In
particular, predicted BCSS was optimistic for patients with tumors with diameter 11-20
mm, although it was pessimistic in patients with tumors 21-50 mm in diameter. In patients
with estrogen-receptor-negative tumors Adjuvant! underestimated BCSS by 4.1% (p=0.02).
This underestimation of outcome by Adjuvant!, although non-significant, was also seen for
overall survival (-3.2%, p=0.07).

| 5761 patients in tumor registry |

381 excluded:
- 168 no information on tumor size
« - 34noinformation on lymph-node status
- 116 NO, fewer than six lymph nodes examined
- 62 N+, fewer than six lymph nodes examined
- 1no information about adjuvant systemic therapy

y

5380 patients included in analysis

y A

| 3227 alive | | 2153 dead |

y
1281 breast cancer-specific death | | 872 other cause death

Figure 1. Study profile
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Figure 2 shows the observed outcome versus the average predicted outcome for the cohort,
grouped by deciles of predicted overall survival or BCSS probabilities. The slope of the
line representing a perfect fit of predicted with observed outcomes (y=x) and the slope
of the actual line fitted to our data for overall survival was not significantly different. This
indicates that the calibration of Adjuvant! is similarly good in patients with poor overall
survival and patients with excellent overall survival. However, for BCSS, the model tended
to underestimate and to overestimate BCSS in the extremes of the distribution of poor and
good survival, respectively (slope was significantly different p <0.0001).

To assess discriminatory accuracy of the model (ie., its ability to separate patients who will
die from breast cancer from those who will not), we calculated Harrell’s c-index (0.71 for
BCSS), as well as the predictive accuracy and explained variation (0.73 and 13% for BCSS,
respectively). Hence, the predictive accuracy for BCSS increased from 0.69 for a model
without predictors to 0.73 for the Adjuvant! model (Table 2). In various clinical subgroups
(Table 1), the c-index varied from 0.65 to 0.75 (data not shown). The c-index for a multivariate
Cox regression model best fitted to the outcome of the 5380 patients with a backward
approach (model included age, tumor size, tumor grade, number of positive lymph
nodes, estrogen-receptor status, histology, type of adjuvant systemic therapy and year of
diagnosis) was similar to the Adjuvant! model (ie, 0.72 and 0.71, respectively for BCSS).

Table 2. Discriminatory accuracy of Adjuvant! and a multivariate Cox model fitted to the
outcome.

Overall survival Breast cancer-specific survival

Adjuvant! Coxmodel* Adjuvant! Cox model*
Cindex 0.70 0.69 0.71 0.72
Predictive accuracy model without
predictors [1-D0] 0.64 0.64 0.69 0.69
Predictive accuracy [1-Dx] (SE) 0.69 (0.008) 0.69 (0.007) 0.73 (0.02) 0.74 (0.02)
Explained variation [(Dx-D0)/DO0] (SE) 15% (1%) 15% (1%) 13% (1%) 16% (2%)

For overall survival the model included age, tumor size, tumor grade, number of positive lymph-nodes,
histology, adjuvant systemic therapy and year of diagnosis. For breast cancer-specific survival the model
included age, tumor size, tumor grade, number of positive lymph-nodes, histology, estrogen-receptor
status, adjuvant systemic therapy, and year of diagnosis.

C-index = Harrell's concordance index. Dx = predictive accuracy of model with predictors. DO = predictive
accuracy of model without predictors.

*Best-fitted multivariate Cox model.
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Figure 2. Mean predicted versus observed outcomes by deciles of predicted outcome.
Error bars are SE.

Discussion

Overall projections of overall survival and BCSS with Adjuvant! were within 1% of observed
results and estimates within most subgroups seemed reasonably accurate (within 2% or
not significantly different from observed estimates). The conservative Dutch guidelines for
adjuvant systemic therapy used in the era of the study cohort results in a large proportion
of patients (2604 [48%] of 5380) who received no adjuvant systemic therapy. For this group
of patients, we could assess the prognostic value of Adjuvant! (i.e, the prediction of disease
outcome in the absence of adjuvant systemic therapy). Although most patients with early
breast cancer now receive some form of adjuvant systemic treatment, the confirmation
of the prognostic value is important for the decision whether or not to treat. Moreover,
when the program predicts prognosis accurately, the potential benefit of different types of
adjuvant treatment is also predicted more accurately, because the latter depends on the a
priori risk of recurrence. Adjuvant! is commonly used to decide whether patients who will
be treated with endocrine therapy are candidates for additional chemotherapy. Because
a small proportion of patients received chemotherapy with or without endocrine therapy
(815 [15%] and 269 [5%] of 5380, respectively) the prediction of chemotherapy benefit in
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addition to endocrine therapy is less robust. However, the decision to add chemotherapy
to the endocrine treatment regimen depends also on the predicted outcome of a patient
when treated with hormonal therapy only. Adding chemotherapy to endocrine therapy will
be more beneficial for patients who will have an a priori poorer predicted disease outcome.
Our results show that Adjuvant! predicted both overall survival and BCSS accurately in
patients treated with endocrine therapy (1692 [31%)] of 5380).

One of the limitations of our study is that in the era of this study standard adjuvant
chemotherapy consisted of cyclophosphamide, methotrexate, and fluorouracil for six
cycles and standard adjuvant endocrine therapy consisted of tamoxifen for which we
evaluated Adjuvant!. Therefore, future studies are required to validate Adjuvant! predictions
of currently used therapies, such as taxane-based chemotherapy and aromatase inhibitors.
Thelargest discrepancy between subgroups between our study and the Canadian validation
study' was in patients younger than 35 years (10% for BCSS). As a consequence of this
disagreement and after further review of the SEER registry data, Adjuvant! was modified to
give more pessimistic estimates for estrogen-receptor-positive patients under 35 years of
age. Even after this adjustment (the major difference between Adjuvant! 5.0and Adjuvant!
8.0), the predicted outcomes still seem too optimistic, albeit less so than in the original
validation study (by 5% for BCSS). When results were stratified for estrogen-receptor status
in patients younger than 35 years and age 35-40 years, the overestimation was exclusively
seen in patients with estrogen-receptor-positive tumors in both age groups (Supplements).
This suggests that the correction factor of 1.5 for patients under 35 years is insufficient and
that an additional correction for patients between 35-40 years with estrogen-receptor-
positive tumors might be justified.

Both studies showed that the outcomes of ductal and lobular cancers were accurately
predicted, but for other histological subtypes, the predicted outcomes by Adjuvant! are too
pessimistic. At present, histology is not incorporated in Adjuvant!; however, the program
warns the user that some histological subtypes might warrantan adjustment (e.g., medullary
cancers where high grade does not confer high risk).?® Other discrepancies between
observed outcomes and outcomes predicted by Adjuvant! seem modest or inconsistent
between our study and the original validation study. For example, underestimation of
BCSS was seen in one subgroup of tumor size. Olivotto and colleagues' noted no such
underestimation, although the distributions of tumor size were similar. This suggests
that the discrepancy in predicted and observed BCSS is not caused by a suboptimum
incorporation of size in the Adjuvant! model.

A second subgroup in which the underestimation of BCSS was significant is patients with
onetothree positive lymph nodes. Although we do not have information about the extent of
lymph-node involvement (ie, isolated tumor cells, micrometastases, or macrometastases),
until the late 1990s lymph nodes that contained only isolated tumor cells were assessed
as positive lymph-nodes in the Netherlands. Consequently, the group of patients with one
to three positive lymph nodes in our database probably includes some patients with only
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isolated cells who have a better disease outcome than patients with macrometastases in
one to three lymph-nodes (Supplements).?2° As for younger patients, the predicted overall
survival by Adjuvant! was too optimistic for patients older than 70 years, which is possibly
caused by the lack of data on co-morbidity status. Co-morbidity was entered as the default
assumption of minor health problems, which is likely to be an underestimation in older
patients and therefore to result in overestimation of overall survival in these patients. The
accurate prediction of BCSS in patients older than 70 years supports this hypothesis.

The proportion of missing data is one of the limitations of our retrospective cohort for
the validation of Adjuvant!; we lacked data on estrogen-receptor status, tumor grade, or
both for 3104 (58%) of 5380 patients. Missing information about tumor grade or estrogen-
receptor status will now be less common. However, patients with incomplete data
had similar disease outcome as patients with complete data, indicating that including
patients with missing data did not induce a selection bias (Table 7). Information on HER2
status was not available in this cohort and will be incorporated in an upcoming version of
Adjuvant!. The program predicted disease outcome accurately for patients with unknown
estrogen-receptor status. By contrast, the model underestimated BCSS in patients with
estrogen-receptor-negative tumors. Detailed analysis of this subgroup revealed that the
underestimation was exclusively seen in patients treated with hormonal therapy (n=250;
Supplements). This particular group had better outcome than predicted, suggesting that these
tumors could have been erroneously scored or coded in the registry as estrogen-receptor-
negative.

Patients who were partly treated at NKI-AVL were mainly referred from regional hospitals to
our institute for radiotherapy. All diagnostic information was made available and reviewed
by the NKI-AVL. Adjuvant! predicted overall survival and BCSS accurately in these patients
and those treated at NKI-AVL (Supplements). As a consequence, the population includes a
much wider representation of patients, and selection bias of our cohort is likely to be less
pronounced than in a single-institute cohort.

This large-scale validation study of Adjuvant! in a hospital-based population of Dutch
patients with breast cancer showed that the calculated predictions by Adjuvant! agreed
with the observed outcomes and that the predictions are applicable to a Dutch population,
and presumably to a European population, corroborating that populations of patients
with European ancestry in different continents have similar disease. Potential differences
between US and European patients with breast cancer could have resulted in deviations
of outcome in both directions and therefore would level out in an overall comparison of
predicted and observed outcomes. The good performance of the model in American and
European settings implies that the prognostic features and disease course are broadly
similar in both settings.

The model’s success in these settings does not ensure success in other uses, because,
for example, time, changes in exogenous exposures (hormone replacement therapy),
diagnostic techniques (types and intensity of screening), and surgical staging could affect
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the prognosis of patients with otherwise similar tumors. Furthermore, although we used a
large validation set, somewhat larger than the validation in British Columbia Breast Cancer
patients published by Olivotto and colleagues (n=4083), some subgroups were small and
findings in those groups should be considered with at least some caution.

To validate the Adjuvant! model in our study population we investigated both the
calibration (goodness of fit) and the discriminatory accuracy of the model. Although the
latter is rarely tested, it is of paramount importance to justify the use of prognostic models
for clinical outcome prediction.?*?* Results of the discriminatory accuracy of the Adjuvant!
model showed that in addition to good calibration, the model was capable of separating
individuals with a poor outcome from those with a good outcome with moderate power
(c-index 0.71). Remarkably, the discriminatory accuracy of a multivariate Cox model fitted
to our dataset was similar to that of Adjuvant!, indicating that the prognostic information
of the variables used in Adjuvant! was incorporated in the model in the best way possible.
Furthermore, the maximum explained variation by clinicopathological variables is about
15%, irrespective of whether they are incorporated in Adjuvant! or a model fitted to
our dataset. that the unexplained variation remains relatively large is supported by the
observation that patients with identical clinicopathological variables can have strikingly
different outcomes and proves that the information captured by these criteria can only
explain part of the differences in outcome. incorporation of biological markers, such as
molecular profiles and germline variants, in the model will likely increase the explained
variation and therefore result in a more rigorous prediction of outcome at the individual
patient level in the near future.
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Supplements Chapter 8

Supplementary Table 1. Different sources of pathology data.

Dept. Clin. Pathologist
PALGA Med.Reg. Unknown Total
Chem. logbook*

N (%) N (%) N (%) N (%) N (%) N
Histology 482 (9.0) 4692 (87.2) 206 (3.8) 0 5380
Tumor size 429 (8.0) 4339(80.6) 612(11.4) 0 5380
Grade 397 (7.5) 3252(60.4) 352(6.5) 1379 (25.6) 5380
Number of positive lymph-nodes 486 (9.0) 4478(83.2) 416(7.8) 0 5380
Estrogen-receptor status 643 (11.9) 270(5.0) 2214 (41.2) 0 2253 (41.9) 5380

Dept. Clin. Chemistry, Department of Clinical Chemistry; PALGA, Dutch network and National Database for
Pathology; Med. Reg., Medical Registry of Netherlands Cancer Institute-Antoni van Leeuwenhoek hospital
(NKI-AVL).

* Personal logbook of NKI-AVL pathologist J.L. Peterse.
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Supplementary Table 3. Adjuvant! predicted versus observed BCSS stratified by number of
positive lymph-nodes.

Patients Breast cancer-specific survival
Number of positive lymph-nodes

0 2704 50.3 88,5 87.0(0.7) 1.5 0.03
1 876 16.3 758 81.8(1.3) -6.0 <0.0001
2 538 10.0 747  76.0(1.9) -1.3 0.49
3 306 5.7 736 719(2.7) 1.7 0.53
4 213 4.0 60.6 65.8(3.4) -5.2 0.13
5 168 3.1 579 66.0(3.8) -8.1 0.03
6 111 2.1 574  60.7 (4.9) -3.3 0.50
7 86 1.6 56.9 55.0(5.5) 1.9 0.73
8 70 1.3 545 53.9(6.2) 0.6 0.92
9 59 1.1 553 457(6.8) 9.6 0.16
>9 249 4.6 375 37.73.2) -0.2 0.95

BCSS, Breast cancer-specific survival; SE, Standard error.

P-values based on one sample t-test.
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Supplementary Table 4. Adjuvant! predicted versus observed BCSS stratified by treatment and
estrogen-receptor status.

Patients Breast cancer-specific survival
Untreated patients 2604
Estrogen-receptor status
Positive 1143 43.9 870  85.0(1.1) 20 0.07
Negative 331 12.7 76.8 77.7 (2.3) -0.9 0.70
Unknown 1130 434 86.2 86.2(1.1) 0.0 1.00
Chemotherapy only 815
Estrogen-receptor status
Positive 349 42.8 72.0 74.0 (2.4) -2.0 0.41
Negative 129 15.8 62.9 64.0 (4.3) -1.1 0.80
Unknown 337 413 69.2 72.3(2.5) -3.1 0.22
Hormonal therapy only 1692
Estrogen-receptor status
Positive 787 46.5 77.8 77.4(1.6) 0.4 0.80
Negative 192 1.3 55.5 64.9 (3.6) 9.4 0.01
Unknown 713 421 70.3 72.1(1.8) -1.8 0.32
Chemo- & hormonal therapy 269
Estrogen-receptor status
Positive 138 8.2 74.1 73.6 (3.8) 0.5 0.90
Negative 58 34 50.7  62.0(6.4) -11.3 0.08
Unknown 73 4.3 66.3 75.0(5.1) -8.7 0.09

BCSS, Breast cancer-specific survival; SE, Standard error.

P-values based on one sample t-test.
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Supplementary table 5. Adjuvant! predicted versus observed outcomes stratified by location

(within NKI-AVL or elsewhere) of primary surgery.

Patients
No. % I;:': ::’cat:::: Observed (SE) P:)e;si::::‘; P-value

Overall survival
Location of primary treatment 5380

Primary surgery NKI-AVL 1659 30.8 71.1 72.6(1.1) -1.5 0.17

Primary surgery elsewhere 3721 69.2 68.2 67.4(0.8) 0.8 0.32
Breast cancer-specific survival
Location of primary treatment 5380

Primary surgery NKI-AVL 1659 30.8 80.4 80.4 (1.0) 0.0 1.00

Primary surgery elsewhere 3721 69.2 77.1 77.8(0.7) -0.7 0.32

NKI-AVL, Netherlands Cancer Institute — Antoni van Leeuwenhoek Hospital; SE, Standard error.

P-values based on one sample t-test.

155



