Laboratory for Quantitative Medicine
Technical Report# 5
July 29, 2009

Validation:
Size+Nodes+Prognostic
Factors Equation

This report presents results demonstrating the
validity and accuracy of the
Size+tNodes+PrognosticFactors equation.

L. Leon Chen, Devon M. Bush, Matthew E. Nolan, James S Michaelson,
PhD123

Departments of Pathology! and Surgery?, Massachusetts General Hospital and the Department
of Pathology?3, Harvard Medical School, Boston, Massachusetts

Correspondence to James S. Michaelson Ph.D., Division of Surgical Oncology, Cox Building
Room 626, Massachusetts General Hospital, 100 Blossom Street, Boston, Massachusetts, 02114
TEL 617 501 0590 BX 617 724 3895

Email: michaelj@helix.mgh.harvard.edu

The manuscripts available on our site are provided for your personal use only and may notihemiégted or redistributed without written
permisions from the paper's publisher. You may quote this report as personal communication, after notifying Dr. James Mgtiaelson
(michaelj@helix.mgh.harvard.edu). You may not upload any of this site's material to any public selinerservice, or blétin board without

l1|Page


mailto:michaelj@helix.mgh.harvard.edu

prior written permission from the publisher and authors. You may not make copies for any commercial purpose. Reprodoatevialef
retrieved from this web site is subject to the U.S. Copyright Act of 1976, Title 17 U.S.C.

2|Page



l. Introdu ction

This report summarizes all verification and validation studies that have been performed

on the Size+NodestPrognosticFactors equation, for breast cancer. The data is grouped
and permuted in multiple ways, demonstrating the accuracy of the Size+Nodest
PrognosticFactors equation. Because the Size+Nodes PrognosticFactors equation adds
additional layers of information to the Size+tNodes and SizeOnly equations, we should
expect that accuracyshould be improved over using either the SizetNodes equation or
SizeOnly equation alone. Indeed, this is shown through all the various measures of
accuracy. However, it must be noted that in certain instances, the uncertainty becomes
very large. This is due to the decreasing numbers of people that can beincluded as
increasing numbers of prognostic factors are added to the equation.

The parameter of Qs (refer to Technical Report #2: Equation Parameters) was derived
using the SEER dataset. Section 1l verifies that this derived value indeed provides
accurate results over a wide range of data stratification strategies. Section IV then
validates this in an entirely separate dataset, using the Partners Healthcare Breast
Cancer Database.

Sections V and VI apply the Size+Nodest PrognosticFactors equation to data from
breast cancer cases diagnosed after 1987. A secondlifferent, value of Qs (refer to
Technical Report #2: Equation Parameters) was used for this process. Section V verifies
that this secondderived value indeed provides accurate results overa wide range of data
stratification strategies for post-1987 cases Section VI then validates this approach for
post-1987 data in an entirely separate dataset, using the Partners Healthcare Breast
Cancer Database.

I Datasets

SEER Dataset (Breast Cancer)

Breast cancer data was extracted from the US Sweillance, Epidemiology, and End
Results (SEER) dataset, which is provided by the National Cancer Institute. It consists
of 17 regional registries across the US, with data from 1973 to 2004. An extensive effort
was made to clean the data, for example by onsidering only first malignant primary
tumors. Also, analysis is restricted to patients with 1-50 mm tumors and 0-7 positive
lymph nodes. These patients total 362,491.

Partners Healthcare Breast Cancer Database
This database consists of 24,771 breast cater patients diagnosed at the Massachusetts

Gener al Hospital or the Brigham and Womenods

Analysis is restricted to patients with 1-50 mm tumors and 0-7 positive lymph nodes, a
subset with 7,907 patients.
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1R Verification on th

e SEER dataset

Grouped by 10% predicted lethality bins using the Size+Nodes+PrognosticFactorsequation

N . . Difference
GroupA N L empirical (SEM) L predicted (SEM) (ored i emp)
0-10% 115510 6.79% (0.16%) 5.83% (0.01%) -0.97%

10.1:20% 115037 15.36% (0.17%9 14.62% (0.01%) -0.74%

20.1-30% 69718 25.38% (0.25%) 24.43% (0.01%) -0.95%

30.1-40% 35917 34.74% (0.40%) 34.45% (0.02%) -0.30%

40.1-50% 18125 45.14% (0.61%) 44.44% (0.02%) -0.70%

50.1-60% 7008 58.54% (1.00%) 53.97% (0.03%) -4.58%

60.1-70% 1094 67.30% (2.42%) 63.03% (0.07%) -4.28%

Mean (std. dev.) -1.7%6 (1.82%)

Mean weighted by N (std. dev.)
Root Mean Square (std. dev.)
Root Mean Square weighted by N (std. dev.)

-0.89% (0.81%)
2.46% (3.05%)
1.1P6 (1.34%)

A 7 080% and 80.1+% groups are rot inclu ded in the calculation of the mean or displayed on graph; 95% Cl is greater

than 20% or there is insufficient follow -up data for the group

L (predicted)
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Error bars represent 95% Cls
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Grouped by 5% predicted lethality bins using the Size+Nodes+PrognosticFactorsequation

A . . Difference
GroupA N L empirical (SEM) L predicted (SEM) (ored i emp)
0-5% 44314 4.31% (0.29%) 3.12% (0.01%) -1.19%
5.1:10% 71196 7.76% (0.20%) 7.51% (0.01%) -0.24%
10.2:15% 65292 13.38% (0.22%) 12.50% (0.01%) -0.88%
15.220% 49745 18.00% (0.28%) 17.40% (0.01%) -0.60%
20.1-25% 40239 23.29% (0.32%) 22.27% (0.01%) -1.02%
25.1-30% 29479 28.32% (0.41%) 27.38% (0.01%) -0.94%
30.1-35% 21292 32.65% (0.50%) 32.41% (0.01%) -0.25%
35.1-40% 14625 38.00% (0.65%) 37.41% (0.01%) -0.58%
40.1-45% 10626 42.34% (0.79%) 42.38% (0.01%) 0.03%
45.1-50% 7499 49.14% (0.97%) 47.36% (0.02%) -1.78%
50.1-55% 4543 56.04% (1.25% 52.26% (0.02%) -3.78%
55.1-60% 2465 63.17% (1.65% 57.11% (0.03%) -6.07%
60.1-65% 886 66.01% (2.69%) 62.10% (0.05%) -3.91%

Mean (std. dev.)
Mean weighted by N (std. dev.)
Root Mean Square (std. dev.)

Root Mean Square weighted by N (std. dev.)

~1.63% (1.82%)

-0.80 % (0.67%)
2.39% (3.28%)
1.02% (1.19%6)

A 6 570%, 70.1-75%, 75.180%, 80.1-85%, 85.1+% groups are mt included in the calculation of the mean or dis (played on
graph; 95% Cl is greater than 20% or there is insufficient follow -up data for the group

L (predicted)

80% -

70% -

60% -

50% -

40% -

30% -

20% -

10% -

y =0.947x
R2=0.995

Error bars represent 95% Cls

0%
0%
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L (empirical)
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Grouped by 2% predicted lethality bins using the Size+Nodes+PrognosticFactorsequation

A o . Difference
GroupA N L empirical (SEM) L predicted (SEM) (pred i emp)
0-2% 8435 2.41% (0.58%) 1.28% (0.01%) -1.12%
3-4% 22785 4.28% (0.42%) 3.04% (0.00%) -1.24%
5-6% 27397 5.27% (0.31%) 4.97% (0.00%) -0.29%
7-8% 29112 7.56% (0.31%) 7.02% (0.00%) -0.54%
9-10% 27781 9.00% (0.32%) 9.08% (0.00%) 0.09%
1:12% 25274 12.13% (0.36%) 11.03% (0.00%) -1.10%
13-14% 28441 13.78% (0.33%) 13.01% (0.00%) -0.77%
1516% 21946 15.66% (0.41%) 14.96% (0.00%) -0.70%
1718% 19884 17.18% (0.44%) 16.89% (0.00%) -0.29%
19-20% 19492 19.45% (0.43%) 18.92% (0.00%) -0.53%
21-22% 18656 22.37% (0.45%) 20.93% (0.00%) -1.43%
23-24% 14830 24.08% (0.56%) 22.95% (0.00%) -1.14%
25-26% 13544 25.28% (0.59%) 24.98% (0.01%) -0.30%
27-28% 11202 27.42% (0.66%) 26.95% (0.01%) -0.47%
29-30% 11486 30.18% (0.63%) 28.91% (0.01%) -1.27%
31-32% 8839 30.98% (0.77%) 30.91% (0.01%) -0.07%
33-34% 8486 32.76% (0.79%) 32.99% (0.01%) 0.24%
35-36% 7048 35.55% (0.88%) 34.93% (0.01%) -0.62%
37-38% 6103 37.31% (1.02%) 36.98% (0.01%) -0.33%
39-40% 5441 40.37% (1.07% 38.99% (0.01%) -1.38%
41-42% 4688 41.12% (1.16% 40.93% (0.01%) -0.19%
43-44% 3935 42.45% (1.29% 43.03% (0.01%) 0.58%
45-46% 3726 46.00% (1.40%) 44.95% (0.01%) -1.05%
47-48% 3151 47.66% (1.44% 47.05% (0.01%) -0.62%
49-50% 2625 52.38% (1.71% 48.95% (0.01%) -3.42%
51-52% 2191 54.80% (1.83% 51.02% (0.01% -3.78%
53-54% 1661 57.65% (2.03%) 52.97% (0.01%) -4.68%
55-56% 1456 58.83% (2.06%) 55.00% (0.01%) -3.83%
57-58% 919 64.39% (2.77% 57.02% (0.02%) -7.37%
59-60% 781 63.89% (3.03%) 58.84% (0.02%) -5.05%
61-62% 492 66.97% (3.52%) 61.02% (0.03%) -5.95%
63-64% 261 61.73% (4.60%) 62.90% (0.04%) 1.17%

Mean (std. dev.)
Mean weighted by N (std. dev.)

Root Mean Square (std. dev.)
Root Mean Square weighted by N (std. dev.)

-1.48% (2.00%)
-0.74% (0.75%)
2.47% (3.51%)
1.05% (1.34%)

A 6-66%, 67-6 8 %
than 20% or there is insufficient follow -up data for the group

6-88%0,789-90% not included in the calculation of the mean or displayed on graph; 95% Cl is greater
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L (predicted)
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Grouped by 1% predicted lethality bins using the Size+Nodes+PrognosticFactorsequation

A o . Difference
GroupA N L empirical (SEM) L predicted (SEM) (pred i emp)
1 2640 2.05% (0.79%) 0.70% (0.00%) -1.35%
2 5795 2.58% (0.75%) 1.55% (0.00%) -1.03%
3 10372 3.69% (0.62%) 2.53% (0.00%) -1.16%
4 12413 4.65% (0.56%) 3.48% (0.00%) -1.17%
5 13094 5.19% (0.51% 4.43% (0.00%) -0.76%
6 14303 5.38% (0.38%) 5.47% (0.00%) 0.09%
7 15980 7.36% (0.41%) 6.55% (0.00%) -0.81%
8 13132 7.81% (0.48%) 7.59% (0.00%) -0.22%
9 13023 8.45% (0.47%) 8.50% (0.00%) 0.05%
10 14758 9.45% (0.44%) 9.59% (0.00%) 0.14%
11 11230 11.02% (0.56%) 10.50% (0.00%) -0.52%
12 14044 12.89% (0.47%) 11.45% (0.00%) -1.43%
13 14388 11.39% (0.47%) 12.53% (0.00%) 1.14%
14 14053 15.59% (0.45%) 13.50% (0.00%) -2.09%
15 11577 14.97% (0.52%) 14.47% (0.00%) -0.50%
16 10369 16.57% (0.66%) 15.51% (0.00%) -1.06%
17 11128 16.16% (0.55%) 16.42% (0.00%) 0.26%
18 8756 18.59% (0.70%) 17.50% (0.00%) -1.09%
19 11007 19.18% (0.54%) 18.46% (0.00%) -0.72%
20 8485 20.01% (0.73%) 19.52% (0.00%) -0.49%
21 8837 22.18% (0.74%) 20.48% (0.00%) -1.70%
22 9819 22.69% (0.57%) 21.34% (0.00%) -1.35%
23 7799 22.91% (0.77%) 22.49% (0.00%) -0.42%
24 7031 25.21% (0.80%) 23.45% (0.00%) -1.76%
25 6753 24.27% (0.79%) 24.46% (0.00%) 0.19%
26 6791 26.48% (0.90%) 25.50% (0.00%) -0.99%
27 6472 28.56% (0.83%) 26.54% (0.00%) -2.02%
28 4730 25.22% (1.07%9 27.51% (0.00%) 2.29%
29 5975 29.39% (0.82%) 28.36% (0.00%) -1.03%
30 5511 31.29% (1.01% 29.50% (0.00%) -1.79%
31 4948 30.31% (0.98%) 30.47% (0.00%) 0.16%
32 3891 32.03% (1.26% 31.47% (0.00%) -0.55%
33 4021 31.99% (1.B%) 32.47% (0.00%) 0.48%
34 4465 33.44% (1.09%) 33.47% (0.00%) 0.03%
35 3967 35.90% (1.12% 34.49% (0.00%) -1.41%
36 3081 35.13% (1.40%) 35.50% (0.01%) 0.37%
37 2964 36.84% (1.48% 36.47% (0.01%) -0.37%
38 3139 37.76% (1.41% 37.45% (0.01%) -0.31%
39 2607 37.60% (1.52% 38.45% (0.01%) 0.86%
40 2834 42.92% (1.49% 39.48% (0.01%) -3.44%
41 2552 38.36% (1.45% 40.47% (0.01%) 2.11%
42 2136 45.32% (1.95% 41.49% (0.01%) -3.83%
43 1939 43.36% (1.83% 42.52% (0.01%) -0.84%
44 1996 41.47% (1.78% 43.52% (0.01%) 2.06%
45 2003 45.03% (1.95% 44.47% (0.01%) -0.56%
46 1723 47.02% (2.00%) 45.51% (0.01%) -1.51%
47 1544 48.05% (2.13% 46.54% (0.01%) -1.51%
48 1607 47.35% (1.96% 47.53% (0.01%) 0.18%
49 1410 53.22% (2.33%) 48.48% (0.01%) -4.74%
50 1215 51.31% (2.48%) 49.50% (0.01%) -1.81%
51 1080 55.37% (2.58%) 50.52% (0.01%) -4.85%
52 1111 54.43% (2.60%) 51.51% (0.01%) -2.93%
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53 851 56.34% (2.75%) 52.47% (0.01%) -3.87%
54 810 59.06% (3.00%) 53.49% (0.01%) -5.57%
55 691 56.23% (3.02%) 54.50% (0.01%) -1.73%
56 765 61.15% (2.81%) 55.45% (0.01%) -5.70%
57 452 64.06% (3.80%) 56.50% (0.01%) -7.56%
58 467 65.04% (4.06%) 57.52% (0.01%) -7.52%
59 496 64.26% (3.80%) 58.49% (0.01%) -5.78%
60 285 63.14% (4.93%) 59.45% (0.02%) -3.69%
62 260 64.39% (4.49%) 61.49% (0.02%) -2.90%

Mean (std. dev.) -1.44% (2.126)

Mean weighted by N (std. dev.) -0.72% (1.18%)

Root Mean Square (std. dev.) 2.54% (3.52%)

Root Mean Square weighted by N (std. dev.)  1.38% (1.93%)

A61%, 63%, 64% é 8 7dbinclued nthg calculapos of the reeamor displayed on graph; 95% Cl is

greater than 20% or there is insufficient follow -up data for the group

L (predicted)

80% -

70% -

60% -

50% -

40% -

30% -

20% -

10% -

0%

Error bars represent 95% Cls
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L (empirical)
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Grouped by 10% predicted lethality percentiles using the Size+Nodes+PrognosticFactors

equation
. . Difference
Group N L empirical (SEM) L predicted (SEM) (pred i emp)
0-4.3% 36424 3.98% (0.32%) 2.79% (0.01%) -1.19%
4.4-6.9% 36081 6.07% (0.28%) 5.68% (0.00%) -0.39%
7.0-9.7% 36473 8.34% (0.27%) 8.28% (0.00%) -0.06%
9.8-12.3% 36036 11.50% (0.30%) 10.95% (0.00%) -0.55%
12.4-15.0% 36245 14.52% (0.29%) 13.60% (0.00%) -0.92%
15.1-18.5% 36356 17.49% (0.32%) 16.77% (0.01%) -0.72%
18.6-22.6% 36130 21.37% (0.33%) 20.50% (0.01%) -0.87%
22.7-28.0% 36577 26.13% (0.35%) 25.22% (0.01%) -0.91%
28.1-36.4% 35920 32.45% (0.39%) 31.9%% (0.01%) -0.54%
36.5+% 36249 46.61% (0.43%) 45.20% (0.04%) -1.40%
Mean (std. dev.) -0.76% (0.39%)
Mean weighted by N (std. dev.) -0.76% (0.39%)
Root Mean Square (std. dev.) 0.84% (0.78%)
Root Mean Square weighted by N (std. dev.) 0.84% (0.78%)
50% -
y =0.967x
R2=0.998
40% -
< 30% -
Q
S
ge!
o
S 20% -
-
10% -
Error bars represent 95% Cls
1
O% T T T T 1
0% 10% 20% 30% 40% 50%
L (empirical)
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Grouped by 5% predicted lethality percentiles using the Size+Nodes+PrognosticFactors
equation

o . Difference

Group N L empirical (SEM) L predicted (SEM) (pred i emp)
0-2.9% 18125 3.05% (0.44%) 1.93% (0.01%) -1.12%
3.0-4.3% 18299 4.63% (0.43%) 3.65% (0.00%) -0.98%
4.4-5.7% 18276 4.92% (0.37%) 5.02% (0.00%) 0.10%
5.8-6.9% 17805 7.04% (0.40%) 6.35% (0.00%) -0.68%
7.0-8.3% 18122 7.97% (0.39%) 7.61% (0.00%) -0.37%
8.4-9.7% 18351 8.70% (0.38%) 8.95% (0.00%) 0.25%
9.8-11.0% 17895 10.79% (0.43%) 10.27% (0.00%) -0.52%
11.212.3% 18141 12.20% (0.42%) 11.62% (0.00%) -0.57%
12.4-13.4% 18109 14.58% (0.40%) 12.96% (0.00%) -1.62%
13.515.0% 18136 14.40% (0.43%) 14.23% (0.00%) -0.17%
15.1216.6% 18209 16.36% (0.46%) 15.87% (0.00%) -0.49%
16.7-18.5% 18147 18.50% (0.44%) 17.67% (0.00%) -0.82%
18.6-20.5% 18011 20.59% (0.49%) 19.53% (0.00%) -1.06%
20.6-22.6% 18119 22.16% (0.46%) 21.47% (0.00%) -0.69%
22.7-25.1% 18127 24.63% (0.49%) 23.80% (0.01%) -0.83%
25.2-28.0% 18450 27.61% (0.50%) 26.61% (0.01%) -0.99%
28.1-31.76 17799 30.44% (0.55%) 29.82% (0.01%) -0.63%
31.8-36.4% 18121 34.38% (0.55%) 33.97% (0.01%) -0.40%
36.5-43.8% 18126 40.22% (0.59%) 39.82% (0.02%) -0.40%
43.9+% 18123 53.17% (0.62%) 50.59% (0.04%) -2.57%

Mean (std. dev.) -0.73% (0.61%)

Mean weighted by N (std. dev.) -0.73% (0.61%)

Root Mean Square (std. dev.) 0.94% (1.22%)

Root Mean Square weighted by N (std. dev.)  0.94% (1.22%)

50% +

y = 0.967x
R2=0.998

40% -

30% -

N

S

>
1

L (predicted)

10% -

Error bars represent 95% Cls

0% T T T T 1
0% 10% 20% 30% 40% 50%

L (empirical)
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Grouped by 10 mm tumor size bins

. . Difference
Group N L empirical (SEM) L predicted (SEM) (pred i emp)
1-10 mm 79542 7.89% (0.19%) 6.73% (0.02%) -1.16%
1220 mm 153328 15.92% (0.16%) 14.84% (0.02%) -1.08%
21-30 mm 81722 26.57% (0.24%) 24.93% (0.04%) -1.64%
31-40 mm 32763 34.02% (0.39%) 33.48% (0.06%) -0.54%
41-50 mm 15136 37.88% (0.58%) 40.24% (0.09%) 2.36%
Mean (std. dev.) -0.41% (1.60%)
Mean weighted by N (std. dev.) -1.03% (1.18%6)
Root Mean Square (std. dev.) 1.49% (1.44%)
Root Mean Square weighted by N (std. dev.)  1.45% (1.48%)
50% -
y = 1.000x
2 =
40% - R2=0.985 o
< 30% -
L
Q >
o
Q
2 20% -
-
L ]
10% -
»
Error bars represent 95% Cls
O% T T T T 1
0% 10% 20% 30% 40% 50%
L (empirical)
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Grouped by 5 mm tumor size bins

. . Difference
Group N L empirical (SEM) L predicted (SEM) (pred i emp)
1-5mm 12919 6.08% (0.49%) 3.94% (0.04%) -2.14%
6-10 mm 66623 8.15% (0.21%) 7.27% (0.02%) -0.88%
1215 mm 91912 14.89% (0.20%) 12.86% (0.02%) -2.03%
16-20 mm 61416 17.56% (0.29%) 17.80% (0.03%) 0.24%
21-25 mm 54761 26.43% (0.29%) 23.49% (0.04%) -2.95%
26-30 mm 26961 26.54% (0.46%) 27.86% (0.06%) 1.32%
31-35 mm 21281 34.31% (0.45%) 32.25% (0.07%) -2.06%
36-40 mm 11482 33.44% (0.77%) 35.74% (0.10%) 2.31%
41-45 mm 8985 38.90% (0.70%) 39.10% (0.12%) 0.20%
46-50 mm 6151 35.81% (1.04%) 41.91% (0.15%) 6.10%
Mean (std. dev.) 0.01% (2.72%)
Mean weighted by N (std. dev.) -1.00% (2.21%)
Root Mean Square (std. dev.) 2.58% (3.33%)
Root Mean Square weighted by N (std. dev.) 2.32% (3.09%)
50% -
y = 1.020x
R2=0.960 e
40% -
= 30% -
Q
Q
o
o
2 20% -
-
10% -
Py Error bars represent 95% Cls
O% T T T T 1
0% 10% 20% 30% 40% 50%
L (empirical)
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Grouped by 10% tumor size gercentiles

. . Difference
Group N L empirical (SEM) L predicted (SEM) (pred i emp)
1-8 mm 44510 7.16% (0.25%) 5.42% (0.02%) -1.74%
9-10mm 35032 8.76% (0.30%) 8.39% (0.03%) -0.37%
1:13mm 36804 11.29% (0.39%) 10.69% (0.03%) -0.59%
14-15mm 55108 16.59% (0.24%) 14.31% (0.03%) -2.28%
16-17mm 16894 15.81% (0.58%) 15.58% (0.06%) -0.24%
18-20 mm 44522 18.15% (0.33%) 18.64% (0.04%) 0.49%
21-23 mm 30854 27.40% (0.35%) 22.89% (0.05%) -4.50%
24-27mm 29468 24.07% (0.44%) 24.50% (0.06%) 0.44%
28-33 mm 33673 31.44% (0.37%) 29.60% (0.06%) -1.84%
34-50 mm 35626 34.96% (0.41%) 37.00% (0.06%) 2.05%
Mean (std. dev.) -0.86% (1.82%)
Mean weighted by N (std. dev.) -0.92% (1.85%)
Root Mean Square (std. dev.) 1.92% (2.48%)
Root Mean Square weighted by N (std. dev.) 1.98% (2.30%)
40% -
O
y = 0.966x
30% -
=)
L
L 20% -
o
o
£
-
10% -
Error bars represent 95% Cls
O% T T T 1
0% 10% 20% 30% 40%
L (empirical)
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Grouped by lymph nodes positivity status

GroupA N L empirical (SEM) L predicted (SEM) (pl?lel‘;ellr.egﬁqep)
Negative 263544 15.09% (0.12%) 13.34% (0.02%) -1.75%
Positive 98947 34.42% (0.29%) 30.70% (0.04%) -3.72%

Mean (std. dev.) -2.74% (1.3%%)

Mean weighted by N (std. dev.) -2.29% (0.36%)

Root Mean Square (std. dev.) 2.91% (2.76%)

Root Mean Square weighted by N (std. dev.)  2.30% (1.29%)

40% -+
y = 0.890x
R2=10.999
30% -
=)
L
2 20% -
©
o
&
-
10% -
Error bars represent 95% Cls
0% T . . .
0% 10% 20% 30% 40%
L (empirical)
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Grouped by number of positive lymph nodes

. . Difference
Group N L empirical (SEM) L predicted (SEM) (pred i emp)
0 263544 15.09% (0.12%) 13.34% (0.02%) -1.75%
1 44002 26.21% (0.42%) 22.32% (0.04%) -3.89%
2 21367 32.06% (0.59%) 29.46% (0.06%) -2.60%
3 12319 39.05% (0.80%) 35.86% (0.07%) -3.19%
4 7934 43.40% (0.98%) 41.17% (0.08%) -2.23%
5 5699 48.28% (1.17% 45.90% (0.09%) -2.39%
6 4296 51.63% (1.38%) 50.11% (0.09%) -1.51%
7 3330 55.99% (1.53% 54.25% (0.10%) -1.74%
Mean (std. dev.) -2.41% (0.81%)
Mean weighted by N (std. dev.) -2.13% (3.47%)
Root Mean Square (std. dev.) 2.53% (2.09%)
Root Mean Square weighted by N (std. dev.) 3.88% (6.01%)
60% -
50% -
40% -
i)
g
L 30% -
o
o
£
— 20% -
10% -
Error bars represent 95% Cls
O% T T T T T 1
0% 10% 20% 30% 40% 50% 60%
L (empirical)
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Permutations of 10 mm tumor size bins and number of positive lymph nodes

SiSeroupANo des N L empirical (SEM) L predicted (SEM) (pl?lef;ellr.egﬁqep)
1-10 mm 0 70435 6.77% (0.19%) 5.30% (0.01%) -1.48%
1220 mm 0 115491 13.33% (0.17% 11.61% (0.01%) -1.72%
21-30 mm 0 51410 21.24% (0.27%) 19.98% (0.03%) -1.26%
31-40 mm 0 18375 26.62% (0.45%) 27.74% (0.05%) 1.12%
41-50 mm 0 7833 28.03% (0.69%) 33.95% (0.10%) 5.92%
1-10 mm 1 5482  12.14% (0.95%) 12.67% (0.03%) 0.53%
1220 mm 1 19148 20.12% (0.63%) 18.28% (0.03%) -1.84%
21-30 mm 1 12198 31.52% (0.82%) 25.69% (0.05%) -5.84%
31-40 mm 1 4997 38.34% (1.15% 32.91% (0.10%) -5.42%
41-50 mm 1 2177 43.63% (1.80%) 38.88% (0.18%) -4.74%
1-10 mm 2 1806 19.64% (2.09%) 19.41% (0.05%) -0.23%
1220 mm 2 8321 25.12% (0.97%) 24.62% (0.04%) -0.50%
21-30 mm 2 6651 35.02% (1.04%) 31.23% (0.06%) -3.79%
31-40 mm 2 3096 41.88% (1.49% 37.94% (0.11% -3.94%
41-50 mm 2 1493 49.39% (2.20%) 43.15% (0.19%) -6.24%
1-10 mm 3 740 19.39% (2.72%) 25.41% (0.08%) 6.02%
13220 mm 3 4188 30.86% (1.40%) 30.50% (0.06%) -0.35%
21-30 mm 3 4143  42.47% (1.41% 36.51% (0.07%) -5.96%
31-40 mm 3 2157 47.38% (1.77% 42.71% (0.12%) -4.66%
41-50 mm 3 1091 52.85% (2.55%) 47.54% (0.21%) -5.31%
1-10 mm 4 453  30.01% (3.91% 31.14% (0.10%) 1.12%
13220 mm 4 2464  33.37% (1.76%9 35.76% (0.07%) 2.39%
21-30 mm 4 2668 46.79% (1.73%9 41.22% (0.08%) -5.57%
31-40 mm 4 1501 50.48% (2.15% 47.13% (0.14%) -3.35%
41-50 mm 4 848  56.40% (2.76%) 51.54% (0.22%) -4.86%
13220 mm 5 1623 39.39% (2.30%) 40.63% (0.08%) 1.24%
21-30 mm 5 2034  48.02% (1.96%9 45.69% (0.08%) -2.33%
31-40 mm 5 1082 58.78% (2.48%) 50.88% (0.15% -7.90%
41-50 mm 5 675 58.22% (3.16% 55.30% (0.22%) -2.91%
13220 mm 6 1210 39.12% (2.48%) 45.08% (0.08%) 5.95%
21-30 mm 6 1487 51.78% (2.50%) 50.01% (0.10%) -1.77%
31-40 mm 6 850 63.31% (2.81% 54.29% (0.15% -9.01%
41-50 mm 6 541  66.03% (3.76%) 58.60% (0.22%) -7.44%
13220 mm 7 883  45.66% (2.79%) 49.20% (0.09%) 3.54%
21-30 mm 7 1131 57.92% (2.65%) 53.69% (0.11% -4.23%
31-40 mm 7 705  63.84% (3.22%) 58.12% (0.17% -5.72%
41-50 mm 7 478  61.68% (4.09%) 61.70% (0.22%) 0.03%

Mean (std. dev.)
Mean weighted by N (std. dev.)

Root Mean Square (std. dev.)
Root Mean Square weighted by N (std. dev.)

-2.18% (3.86%)
-1.5%%6 (4.09%)
4.39% (4.44%)
4.33% (8.36%)

Afor the combinations of 1-10 mm with 5, 6, and 7 positive nodes, the groupsare not included in the calculation of the
mean or displayed on graph; 95% @ is greater than 20% or there is insufficient follow -up data for the group
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L (predicted)

80% -
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60% -

50% -

40% -
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Error bars represent 95% Cls
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Grouped by tumor grade

GroupA

. . Difference
N L empirical (SEM) L predicted (SEM) (pred i emp)
grade 1 51159 6.84% (0.27%) 6.74% (0.03%) -0.11%
grade 2 114415 16.10% (0.27%) 1577 (0.03%) -0.33%
grade 3 95092 24.61% (0.27%) 24.79% (0.04%) 0.19%
Mean (std. dev.) -0.08% (0.26%)
Mean weighted by N (std. dev.) -0.10% (0.32%)
Root Mean Square (std. dev.) 0.23% (0.22%)
Root Mean Square weighted by N (std. dev.)  0.28% (0.31%)
Agrade 4 al so exi stadincludedihtheecalallatioraostdré meanboudisplayest omgraph;grade 4 no
longer exists
30% -
y = 0.998x
R?=0.999
20% -
=)
e
8
S
Q
A=
-1 10% -
|_
Error bars represent 95% Cls
0% T T .
0% 10% 20% 30%
L (empirical)
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Permutations of 10 mm tumor size bins and tumor grade

SiC;reoupAGra de N L empirical (SEM) L predicted (SEM) (p?g;ﬁ're;ni%)
1-10 mm 1 21723  3.76% (0.43%) 3.42% (0.03%) -0.33%
1220 mm 1 21760 7.11% (0.56%) 7.37% (0.04%) 0.27%
21-30 mm 1 5458  12.24% (1.09%) 12.71% (0.11% 0.47%
31-40 mm 1 1476 18.85% (2.57% 17.03% (0.25%) -1.81%
41-50 mm 1 742 13.56% (2.43%) 20.60% (0.38%) 7.04%
1-10 mm 2 28311 7.14% (0.43%) 7.13% (0.03%) -0.01%
1220 mm 2 53374 13.84% (0.38%) 14.07% (0.03%) 0.23%
21-30 mm 2 22384 23.90% (0.66%) 22.83% (0.06%) -1.07%
31-40 mm 2 7137  3251% (1.21% 30.98% (0.12%) -1.53%
41-50 mm 2 3209 35.73% (1.95% 37.12% (0.18%) 1.39%
1-10 mm 3 12257 11.84% (0.65%) 10.06% (0.06%) -1.79%
1220 mm 3 38346 19.26% (0.40%) 19.23% (0.04%) -0.03%
21-30 mm 3 27620 29.66% (0.53%) 29.31% (0.06%) -0.35%
31-40 mm 3 11622 36.44% (0.83%) 38.29% (0.09%) 1.85%
41-50 mm 3 5247  41.54% (1.19% 46.20% (0.13%) 4.66%

Mean (std. dev.)
Mean weighted by N (std. dev.)

Root Mean Square (std. dev.)
Root Mean Square weighted by N (std. dev.)

0.60% (2.42%)
-0.01% (0.79%)
2.41% (3.64%)
0.76% (0.87%)

A g deat also exists in the dataset, but is ot included in the calculation of t he mean or displayed on graph; grade 4 no

longer exists

L (predicted)

50%

40%

30%

20%

10% -

0%

50%

y =1.032x ——i
R2=0.966
Error bars represent 95% Cls
0% 10% 20% 30% 40%
L (empirical)
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Grouped by estrogen and progesterone receptor status

. . Difference
Group N L empirical (SEM) L predicted (SEM) (pred i emp)
ER+/PR+ 151742 14.68% (0.43%) 14.49% (0.03%) -0.19%
ER+/PR- 28880 18.51% (0.87%) 18.10% (0.08%) -0.41%
ER-/PR+ 5519 18.16% (0.81%) 19.44% (0.17% 1.27%
ER-/PR- 44672 22.25% (0.48%) 24.17% (0.06%) 1.92%
Mean (std. dev.) 0.65% (1.13%)
Mean weighted by N (std. dev.) 0.23% (0.88 %)
Root Mean Square (std. dev.) 1.18%6 (1.30%)
Root Mean Square weighted by N (std. dev.) 0.79% (1.03%)
30% -
y = 1.040x
R2=0.931
o
20% -
=)
L
S
5 o
o
A=
-1 10% -
Error bars represent 95% Cls
0% T T .
0% 10% 20% 30%
L (empirical)
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Permutations of 10 mm tumor size bins and estrogen/progesterone receptor status

A Difference
GroupA N L empirical (SEM) L predicted (SEM) (pred 1 emp)
Size ER/PR

1-10 mm ER+/PR+ 40037 6.48% (0.75%) 5.73% (0.03%) -0.75%
1220 mm  ER+/PR+ 69671 12.79% (0.72%) 12.86% (0.03%) 0.07%
21-30 mm  ER+/PR+ 28800 22.27% (0.75%) 22.33% (0.06%) 0.06%
31-40mm ER+/PR+ 9105 30.89% (1.50% 30.62% (0.12%) -0.27%
41-50 mm  ER+/PR+ 4129 33.59% (2.31% 36.66% (0.19%) 3.07%
1-10 mm ER+/PR- 7515 6.48% (0.87%) 6.94% (0.07%) 0.46%
1220 mm ER+/PR- 12295 14.32% (0.81%)  15.69% (0.08%) 1.36%
21-30 mm ER+/PR- 5864 31.65% (2.68%) 26.63% (0.14%) -5.02%
31-40 mm ER+/PR- 2208 35.22% (2.40%) 35.83% (0.24%) 0.61%
41-50 mm  ER+/PR- 998  39.33% (3.50%) 42.62% (0.37%) 3.29%
1-10 mm ER-/PR+ 1196 6.29% (1.03%) 7.60% (0.18%) 1.31%
1220 mm ER-/PR+ 2378  14.62% (1.11% 16.45% (0.18%) 1.83%
21-30 mm ER-/PR+ 1250 27.53% (2.07%) 26.43% (0.28%) -1.10%
31-40 mm ER-/PR+ 486 36.97% (3.919%9 35.36% (0.47%) -1.61%
1-10 mm ER-/PR- 7058  11.98% (1.00%) 9.41% (0.08%) -2.58%
1220 mm ER-/PR- 17516 18.12% (0.81%) 19.00% (0.06%) 0.88%
21-30 mm ER-/PR- 12393 26.50% (0.95%) 29.43% (0.09%) 2.93%
31-40 mm ER-/PR- 5283 33.44% (1.33%9 38.62% (0.14%) 5.18%
41-50 mm ER-/PR- 2422  39.72% (2.11%  46.27% (0.21%) 6.55%

Mean (std. dev.)

Mean weighted by N (std. dev.)

Root Mean Square (std. dev.)
Root Mean Square weighted by N (std. dev.)

0.86% (2.68%)
0.27% (1.3%b)
2.74% (3.42%)
1.36% (1.63%)

A tgioap that is the combination of 41-50 mm with ER -/PR+ is not included in the calculation of the mean or displayed
on graph; 95% Cl is greater than 20% or there is insufficient follow-up data for the group

50%

50% -
y =1.041x ¢
R2=0.959 ————
40% -
= 30% -
L
o
=
o
S 20% -
-
10% -
as Error bars represent 95% Cls
0% T T T T 1
0% 10% 20% 30% 40%
L (empirical)
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Grouped by histological type

.. . Difference

Group N L empirical (SEM) L predicted (SEM) (pred i emp)
Ductal 264692 20.51% (0.13%) 18.96% (0.02%) -1.56%
Lobular 25117 19.13% (0.49%) 16.84% (0.07%) -2.29%
Intraductal+ 23449 16.90% o o o o
LCIS 90% (0.64%) 15.44% (0.07%) -1.45%
Mucinous 9374 9.39% (0.56%) 7.00% (0.06%) -2.39%
Medullary 5675 15.21% (0.57%) 16.33% (0.12%) 1.12%
Tubular 4992 3.46% (0.55%) 2.50% (0.06%) -0.96%
Comedo 4184 18.48% (0.72%) 18.07% (0.18%) -0.41%
Scirrhous 1577 33.26% (1.42% 31.79% (0.35%) -1.48%
Inflammatory 147 63.85% (7.74% 62.45% (1.41% -1.40%
gisaegsgt ¢ 1266 29.51% (1.83% 20.61% (0.44%) 0.10%
Papillary 1991 11.92% (1.16% 10.18% (0.18%) -1.75%
Cribriform 722 16.41% (6.88%) 10.74% (0.32%) -5.67%

Mean (std. dev.) -1.5B6 (1.65%)

Mean weighted by N (std. dev.) -1.56% (4.10%)

Root Mean Square (std. dev.) 2.18% (2.97%)

Root Mean Square weighted by N (std. dev.) 4.23% (7.75%)

80% -

70% - y = 0.955x%
R2=10.985

[ 4

60% -

50% -

40% -

L (predicted)

30% -

20% -

0 -
10% Error bars represent 95% Cls

O% T T T T T T T 1
0% 10% 20% 30% 40% 50% 60% 70% 80%

L (empirical)
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Permutations of 10 mm tumor size bins and histological type

N Difference
GroupA N L empirical (SEM) L predicted (SEM) (pred 1 emp)
Size Histology

1-10 mm Ductal 58516 8.00% (0.22%)  7.19% (0.02%) -0.81%
1120 mm  Ductal 113454 16.58% (0.19%) 15.68% (0.02%) -0.89%
21-:30mm  Ductal 59315 28.12% (0.29%) 26.35% (0.04%) -1.78%
31-40mm  Ductal 23290 36.46% (0.47%) 35.28% (0.06%) -1.18%
41-50mm  Ductal 10117 40.67% (0.71%  42.81% (0.10%) 2.14%
1-10mm  Lobular 4680  9.21% (0.93%)  6.83% (0.08%) -2.38%
1120 mm  Lobular 10500 14.98% (0.73%) 13.12% (0.07%) -1.87%
21:30mm  Lobular 5936 23.05% (1.03%)  21.49% (0.12%) -1.55%
31-40mm  Lobular 2496 31.54% (1.63%  29.31% (0.20%) -2.23%
41-50mm  Lobular 1505 38.86% (2.4199 34.82% (0.27%) -4.04%
r1omm MM 5085 775% (1109 6.35% (0.08%) -1.40%
1120mm MAIRL 10713 1551% (100%)  12.92% (0.08%) -2.59%
2:30mm  MRONCA 5085 21809 (1.40%  21.64% (0.14% -0.25%
31-40 mm '”ﬁ%‘fgm 1662 30.55% (2.37%) 29.63% (0.26%) -0.91%
srsomm  MEUUCA 903 303306 (3.63%) 3554% (0.39%) 5.21%
1-10 mm Mucinous 2335 5.32% (1.10% 2.72% (0.05%) -2.59%
1120 mm Mucinous 4091 7.06% (0.75%) 5.74% (0.06%) -1.32%
21-:30 mm  Mucinous 1876 13.02% (1.26%9  10.09% (0.13%) -2.94%
31-40 mm  Mucinous 752 15.38% (2.27%) 14.50% (0.28%) -0.88%
41-50 mm  Mucinous 320 22.95% (4.18%) 18.56% (0.48%) -4.40%
1-10 mm Medullary 354 7.00% (1.68%) 6.55% (0.25%) -0.45%
1120 mm  Medullary 2085  11.92% (0.89%) 12.05% (0.15% 0.13%
21-30 mm  Medullary 1952 15.60% (0.97%) 17.44% (0.17% 1.84%
31-40 mm  Medullary 877 19.24% (1.52% 22.71% (0.24%) 3.47%
41-50mm  Medullary 407  27.22% (2.45%) 27.61% (0.39%) 0.39%
1-10mm  Tubular 3127  2.26% (0.61%)  1.43% (0.05%) -0.82%
1320 mm Tubular 1536 4.49% (1.15% 3.41% (0.12%) -1.08%
21-:30mm  Tubular 236 9.67% (2.63%)  7.43% (0.48%) -2.24%
1-10 mm Comedo 897 9.34% (1.22% 6.94% (0.18%) -2.40%
1120 mm  Comedo 1549 1550% (1.15%  14.63% (0.19%) -0.87%
21-:30mm  Comedo 987  2547% (1.66% 22.64% (0.28%) -2.83%
31-40mm  Comedo 470 23.95% (2.18%) 29.92% (0.42%) 5.97%
41-50mm  Comedo 281 28.35% (2.98%) 36.73% (0.56%) 8.37%
1-10 mm Scirrhous 164 16.43% (3.65%) 12.22% (0.32%) -4.21%
1120 mm  Scirhous 584  26.27% (2.25%) 23.93% (0.32%) -2.34%
21-30 mm  Scirrhous 468 41.18% (2.68%) 35.69% (0.38%) -5.48%
3140 mm  Scirrhous 246 37.81% (3.58%) 45.66% (0.55%) 7.85%
1-10 mm gisaegsst 236 16.03% (3.619%9  11.98% (0.48%) -4.05%
1120 mm gisaegsgt 456  28.38% (3.07%) 23.89% (0.45%) -4.49%
21-30 mm gisaegsgt 328 30.97% (3.619% 35.88% (0.55%) 4.91%
1-10mm  Papillary 423 6.69% (2.27% = 3.79% (0.16%) -2.91%
1120 mm  Papillary 773 10.67% (1.76%  8.18% (0.21%) -2.49%
21-:30mm  Papillary 466  14.40% (2.58%) 13.20% (0.32%) -1.20%
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31-40mm _ Papillary 203 11.24% (2.92%) 16.88% (0.46%) 5.64%

Mean (std. dev.) -0.59% (3.30%)

Mean weighted by N (std. dev.) -1.08% (3.00%)

Root Mean Square (std. dev.) 3.32% (3.93%)

Root Mean Square weighted by N (std. dev.)  3.16% (6.12%)

Aall ot her per mudtadudedimthgaaloulatps of the neean or displayed on graph; 95% Cl is greater

than 20% or there is insufficient follow -up data for the group ; in addition, grade 4, though it exists in the dataset, is
omitted because it no longer exists
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Permutations of number of positive lymph nodes and tumor grade

GroupA . . Difference
Nodes Grade N L empirical (SEM) L predicted (SEM) (pred i emp)
0 1 42097 5.73% (0.35%) 4.27% (0.01%) -1.46%

1 5250 7.28% (1.18%) 12.56% (0.04%) 5.29%

2 1 1881 13.40% (1.94%) 19.66% (0.07%) 6.27%
3 1 820 16.75% (4.52%) 25.80% (0.10%) 9.06%
4 1 489 23.68% (4.66%) 31.66% (0.13%) 7.98%
5 1 287 19.80% (4.93%) 36.91% (0.17%) 17.10%
0 2 81001 12.35% (0.29%) 10.99% (0.02%) -1.36%
1 2 15734 21.41% (1.08%) 19.70% (0.05%) -1.72%
2 2 7283 25.07% (1.30%) 26.71% (0.07%) 1.64%
3 2 3968 31.79% (1.84%) 32.75% (0.09%) 0.96%
4 2 2464 31.13% (1.80%) 38.31% (0.11%) 7.18%
5 2 1716 38.08% (2.82%) 43.28% (0.12%) 5.20%
6 2 1312 49.45% (3.86%) 47.62% (0.13%) -1.84%
7 2 937 45.35% (3.72%) 51.53% (0.14%) 6.18%
0 3 60908 17.96% (0.30%) 18.80% (0.04%) 0.84%
1 3 14082  29.67% (0.86%) 27.18% (0.07%) -2.48%
2 3 7297 36.01% (1.27%) 33.48% (0.10%) -2.53%
3 3 4490 42.23% (1.59%) 39.46% (0.12%) -2.77%
4 3 2995 47.46% (1.98%) 44.24% (0.13%) -3.22%
5 3 2234 51.00% (2.27%) 48.34% (0.14%) -2.66%
6 3 1691 51.42% (2.38%) 52.43% (0.15%) 1.01%
7 3 1395 61.82% (3.17%) 56.52% (0.16%) -5.31%

Mean (std. dev.) 1.9 (5.43%)

Mean weighted by N (std. dev.) -0.51% (2.73%)

Root Mean Square (std. dev.) 5.66% (7.91%)

Root Mean Square weighted by N (std. dev.) 2.72% (4.35%)

A t he combi n altwithosrasd 7 pdsitivg lyngpld reodes are rot included in the calculation of the mean or
displayed on graph; 95% Cl is greater than 20% or there is insufficient follow-up data for the group; in addition, grade 4,
though it exists in the dataset, is omitted because it no longer exists
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Permutations of number of positive lymph nodes and estrogen/progesterone receptor

status
L Difference
GroupA o . (pred 1 emp)
ER/PR N L empirical (SEM) L predicted (SEM)
Nodes status
0 ER+/PR+ 106881 9.74% (0.51% 9.23% (0.02%) -0.50%
1 ER+/PR+ 20980 19.56% (1.00%) 18.96% (0.05%) -0.60%
2 ER+/PR+ 9637 26.18% (1.81% 26.19% (0.07%) 0.01%
3 ER+/PR+ 5446 31.56% (2.42%) 32.77% (0.08%) 1.21%
4 ER+/PR+ 3369 33.45% (2.18%)  38.22% (0.10%) 4.76%
5 ER+/PR+ 2369 40.57% (3.47%  43.25% (0.11% 2.67%
6 ER+/PR+ 1742  41.08% (3.05%) 47.67% (0.13%) 6.59%
7 ER+/PR+ 1318 50.92% (4.15% 52.10% (0.14%) 1.18%
0 ER+/PR- 20228 13.15% (1.07% 12.43% (0.06%) -0.72%
1 ER+/PR- 3994 24.56% (2.84%) 23.11% (0.14%) -1.45%
2 ER+/PR- 1817 28.79% (2.28%) 30.68% (0.19%) 1.89%
3 ER+/PR- 1040 33.66% (3.04%) 37.16% (0.25%) 3.50%
0 ER-/PR+ 3754 11.97% (0.86%) 13.74% (0.14%) 1.77%
1 ER-/PR+ 749 25.92% (2.79%) 23.20% (0.31%) -2.72%
2 ER-/PR+ 406 30.97% (3.34%) 30.01% (0.40%) -0.97%
3 ER-/PR+ 207 31.74% (4.22%) 35.49% (0.56%) 3.75%
4 ER-/PR+ 146 37.27% (4.87%) 40.95% (0.57%) 3.68%
0 ER-/PR- 30538 15.62% (0.53%) 18.69% (0.06%) 3.07%
1 ER-/PR- 6119 30.28% (1.82% 28.07% (0.12%) -2.21%
2 ER-/PR- 2959 35.07% (1.83%) 34.49% (0.16%) -0.58%
3 ER-/PR- 1781 42.41% (2.15% 40.60% (0.20%) -1.81%
4 ER-/PR- 1195 47.14% (2.82%) 45.20% (0.22%) -1.93%
5 ER-/PR- 843 51.27% (4.46%) 49.08% (0.25%) -2.19%
6 ER-/PR- 703 49.87% (2.73%) 52.65% (0.24%) 2.78%
7 ER-/PR- 534 52.53% (3.24%) 57.16% (0.27%) 4.64%

Mean (std. dev.)
Mean weighted by N (std. dev.)

Root Mean Square (std. dev.)
Root Mean Square weighted by N (std. dev.)

1.03% (2.61%)
0.19% (2.52%)
2.76% (3.13%)
2.47% (4.66%)

A t h e sthat aveithe combination sof 4,5,6,7 positive nodeswith ER+/PR-, and 5,6,7 positive nodes with ER-/PR+ are
not included in the calculation of the mean or displayed on graph; 95% Cl is greater than 20% or there is insufficient

follow -up data for the group
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Permutations of tumor grade and estrogen/progesterone receptor status

A Difference
Group N L o . (pred i emp)
ER/PR empirical (SEM) L predicted (SEM)
Grade
status
1 ER+/PR+ 33359 5.97% (0.79%) 6.38% (0.04%) 0.41%
2 ER+/PR+ 67774 13.81% (1.06%) 14.59% (0.04%) 0.78%
3 ER+/PR+ 32077 22.11% (0.95%) 21.84% (0.07%) -0.27%
1 ER+/PR- 5260 9.38% (2.32%) 7.13% (0.10%) -2.25%
2 ER+/PR- 11461 16.86% (2.25%) 17.00% (0.10%) 0.13%
3 ER+/PR- 8407 25.80% (1.49%  25.98% (0.14%) 0.18%
1 ER-/PR+ 526 5.23% (1.77% 7.43% (0.34%) 2.21%
2 ER-/PR+ 1635 15.17% (1.46%  16.28% (0.26%) 1.12%
3 ER-/PR+ 2488 23.19% (1.35% 24.11% (0.26%) 0.92%
1 ER-/PR- 1354  11.29% (2.05%) 8.47% (0.22%) -2.82%
2 ER-/PR- 8242  21.83% (1.48%  18.26% (0.13% -3.57%
3 ER-/PR- 29434 24.02% (0.84%) 26.78% (0.08%) 2.77%

Mean (std. dev.)
Mean weighted by N (std. dev.)

Root Mean Square (std. dev.)
Root Mean Square weighted by N (std. dev.)

-0.03% (1.94%)
0.51% (1.78%)
1.86% (2.05%)
1.78% (2.64%)

Agrade 4 also exists in the dataset, but is mt included in the calculation of t he mean or displayed on graph; grade 4 no
longer exists
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Error bars represent 95% Cls
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Permutations of tumor grade and histological type

GroupA Difference
P N L empirical (SEM) L predicted (SEM) (pred 1 emp)
Grade Histology

1 Ductal 34245 7.00% (0.41%  7.14% (0.04%) 0.14%
2 Ductal 88468 16.36% (0.30%) 16.00% (0.04%) -0.36%
3 Ductal 78797 24.75% (0.30%) 25.21% (0.05%) 0.46%
1 Lobular 3158  7.05% (1.69%  9.00% (0.15% 1.95%
2 Lobular 6633  15.17% (1.879%  16.21% (0.13%) 1.04%
3 Lobular 2361 25.65% (2.10%) 22.23% (0.26%) -3.43%
1 '”t_:"i‘_dclljgta' 4024 7.18% (2.05%)  7.72% (0.12%) 0.54%
2 '”ti?_‘]'clfgta' 10590 12.79% (1.19%  14.96% (0.10%) 2.17%
3 nraductel 4681 23.43% (186%  21.48% (0.18%) -1.95%
1 Mucinous 2812  9.60% (2.56%)  3.46% (0.07%) -6.14%
2 Mucinous 1859  9.67% (1.58%)  7.65% (0.16%) -2.02%
3 Mucin ous 337 16.69% (4.97%) 12.25% (0.51% -4.44%
2 Medullary 205  16.65% (3.38%) 14.15% (0.73%) -2.50%
3 Medullary 1768  11.99% (1.11%  17.56% (0.23%) 5.57%
1 Tubular 3354  272% (0.73%)  1.84% (0.06%) -0.88%
1 Comedo 116  5.35% (2.41%  7.09% (0.63%) 1.74%
2 Comedo 766 17.22% (2.23%) 14.85% (0.39%) -2.37%
3 Comedo 1175 25.02% (2.02%) 21.30% (0.36%) -3.72%
2 Scirthous 199  28.99% (5.03%) 25.50% (0.91%) -3.49%
3 Scirthous 237  34.43% (3.82%) 35.43% (0.92%) 1.00%
2 gisa:ess:t 274  26.53% (4.09%) 25.05% (0.85%) -1.48%
3 gisa(‘ags:t 506  29.70% (3.95%) 34.10% (0.70%) 4.39%
Papillary 436  6.05% (2.179%  4.90% (0.22%) -1.15%

2 Papillary 445 1850% (4.73%) 10.80% (0.40%) -7.70%

Mean (std. dev.)
Mean weighted by N (std. dev.)

Root Mean Square (std. dev.)
Root Mean Square weighted by N (std. dev.)

-0.94% (3.12%6)
-0.02% (1.21%)
3.18% (3.81%)
1.18% (1.78%)

Athe groups

because it no longer exists

of

grade 1 a
disease, grade 3 and papillaryare not included in the calculation of the mean or displayed on graph; 95% ClI is greater than
20% or there is insufficie nt follow -up data for the group; in addition, grade 4, though it exists in the dataset, is omitted

nd medull ary,

grade

2

and tubul ar,
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V. Validation on the Partners dataset

Grouped by 10% predicted lethality bins using the Size+Nodes+PrognosticFactorsequation

GroupA N L empirical (SEM) L predicted (SEM) (pl?lel‘;ellr.egﬁqep)
0-10% 2785 7.87% (0.98%) 5.62% (0.05%) -2.25%
1120% 2102 16.00% (1.29% 14.89% (0.06%) -1.11%
21-30% 1414 25.19% (1.60%) 24.67% (0.07%) -0.53%
31-40% 930 33.91% (2.14% 34.43% (0.09%) 0.53%
41-50% 438 42.43% (3.18% 44.38% (0.13%) 1.95%
51-60% 205 55.34% (4.91% 54.07% (0.19%) -1.28%

Mean (std. dev.) -0.45% (1.49%)
Mean weighted by N (std. dev.) -105% (2.01%)
Root Mean Square (std. dev.) 1.43% (1.40%)

Root Mean Square weighted by N (std. dev.)  2.12% (3.01%)
A61-70%, 7280%, 81-87% not included in the calculation of the mean or displayed on graph; 95% Cl is greater than 20%
or there is insufficient follow -up data for the group

70% +

y = 0.997x

0, _
60% Rz = 0.992
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Grouped by 5% predicted lethality bins using the Size+Nodes+PrognosticFactorsequation

N . . Difference

GroupA N L empirical (SEM) L predicted (SEM) (pred i emp)
0-5% 1139 4.31% (1.51% 2.82% (0.04%) -1.49%
6-10% 1646 9.19% (1.16% 7.56% (0.03%) -1.63%
13:15% 1088 11.33% (1.69% 12.58% (0.05%) 1.25%
16-20% 1014 20.53% (1.91% 17.37% (0.04%) -3.16%
21-25% 849 21.61% (1.88%) 22.79% (0.05%) 1.18%
26-30% 565 31.40% (2.90%) 27.49% (0.06%) -3.92%
31-35% 544 33.42% (2.82%) 32.35% (0.06%) -1.07%
36-40% 386 34.81% (3.32%) 37.36% (0.08%) 2.55%
41-45% 257 42.23% (4.19% 42.34% (0.09%) 0.12%
46-50% 181 42.29% (4.75%) 47.26% (0.09%) 4.97%

Mean (std. dev.)
Mean weighted by N (std. dev.)

Root Mean Square (std. dev.)
Root Mean Square weighted by N (std. dev.)

-0.12% (2.70%)
-0.80 % (2.24%)
2.56% (2.83%)
2.27% (2.41%)

A51-55%, 56-6 0 %

than 20% or there is insufficient follow -up data for the group

L (predicted)

60%

60% -
y =1.012x
5006 - R2=0.968
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Error bars represent 95% Cls
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€-85%,B5-87% not included in the calculation of the mean or displayed on graph; 95% ClI is greater
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Grouped by 2% predicted lethality bins using the Size+Nodes+PrognosticFactorsequation

R - . Difference
GroupA N L empirical (SEM) L predicted (SEM) (pred i emp)
0-2% 324 1.58% (0.97%) 119% (0.03%) -0.39%
3-4% 572 3.85% (1.37% 3.03% (0.03%) -0.82%
5-6% 524 4.69% (2.03%) 5.03% (0.03%) 0.35%
7-8% 629 10.84% (2.22%) 7.08% (0.02%) -3.76%
9-10% 736 9.84% (1.59% 8.76% (0.02%) -1.08%
1:12% 430 11.34% (4.49%) 10.97% (0.03%) -0.37%
13-14% 373 9.27% (2.22%) 12.93% (0.03%) 3.66%
1516% 442 15.25% (2.55%) 14.90% (0.03%) -0.35%
1718% 528 19.73% (2.26%) 16.93% (0.02%) -2.80%
19-20% 329 25.65% (4.77% 18.98% (0.03%) -6.67%
21-22% 323 13.55% (2.46%) 21.07% (0.03%) 7.51%
23-24% 272 24.66% (3.81% 23.07% (0.03%) -1.60%
25-26% 356 27.25% (3.18% 24.89% (0.02%) -2.36%
27-28% 250 27.91% (4.16% 27.08% (0.04%) -0.83%
29-30% 213 37.77% (4.66%) 28.95% (0.04%) -8.82%
31-32% 221 29.73% (4.48%) 30.85% (0.04%) 1.13%
33-34% 237 37.40% (4.15% 32.96% (0.04%) -4.44%
35-36% 196 33.22% (4.74%) 35.07% (0.04%) 1.85%

Mean (std. dev.)
Mean weighted by N (std. dev.)

Root Mean Square (std. dev.)
Root Mean Square weighted by N (std. dev.)

~1.10% (3.66%)
-1.09% (3.07%)
3.72% (4.75%)
3.1 (3.70%)

A37-38%, 39-4 0 %

L (predicted)
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6-86%,87-88% not included in the calculation of the mean or displayed on graph; 95% Cl is greater
than 20% or there is insufficient follow -up data for the group
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Grouped by 20% predicted lethality percentiles using the Size+Nodes+PrognodicFactors

equation
. . Difference
Group N L empirical (SEM) L predicted (SEM) (pred i emp)
0-7% 1581 4.28% (1.168%) 3.66% (0.04%) -0.62%
8-12% 1582 9.98% (1.21%) 8.83% (0.04%) -115%
1319% 1582 17.20% (144%) 15.44% (0.05%) -1.76%
20-30% 1580 24.65% (1.53%) 24.29% (0.08%) -0.36%
31-87% 1582 39.76% (1.68%) 40.43% (0.21%) 0.66%
Mean (std. dev.) -0.65% (0.91%)
Mean weighted by N (std. dev.) -0.65% (0.91%)
Root Mean Square (std. dev.) 1.04% (1.10%)
Root Mean Square weighted by N (std. dev.)  1.04% (1.10%)
50% -
y = 0.989x
R?=0.993
40% -
= 30% -
L
8
S
o
S 20% -
-
10% -
Error bars represent 95% Cls
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Grouped by 10% predicted lethality percentiles using the Size+Nodes+PrognosticFactors
equation

Group N L empirical (SEM) L predicted (SEM) (pl?lef;ellr.egﬁqep)
0-4% 790 3.52% (1.12% 2.17% (0.03%) -1.35%
5-7% 791 477% (1.81% 5.15% (0.03%) 0.38%
8% 801 9.28% (1.43% 7.67% (0.02%) -1.61%
9-12% 781 11.20% (2.20%) 10.03% (0.03%) -1.17%
13-16% 792 13.19% (1.95% 13.69% (0.04%) 0.49%
1719% 790 20.89% (2.09%) 17.19% (0.03%) -3.69%
20-24% 787 18.94% (2.00%) 21.69% (0.05%) 2.75%
25-30% 793 29.79% (2.24%) 26.87% (0.06%) -2.91%
31-39% 791 34.47% (2.33%) 33.87% (0.08%) -0.61%
40-87% 791 44.96% (2.39%) 46.99% (0.24%) 2.03%

Mean (std. dev.) -0.57% (2.03%)
Mean weighted by N (std. dev.) -0.57% (2.03%)

Root Mean Square (std. dev.) 2.01% (2.12%)

Root Mean Square weighted by N (std. dev.)  2.01% (2.12%)
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Error bars represent 95% Cls
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Grouped by 10 mm tumor size bins

. . Difference
Group N L empirical (SEM) L predicted (SEM) (pred i emp)
1-10 mm 2591 9.41% (0.96%) 7.35% (0.12%) -2.06%
1320 mm 3004 19.29% (1.13% 17.30% (0.17%9 -1.99%
21-30 mm 1499 28.83% (1.68% 28.74% (0.26%) -0.09%
31-40 mm 569 40.07% (2.92%) 37.96% (0.45%) -2.11%
41-50 mm 244 39.91% (3.98%) 44.33% (0.66%) 4.43%

Mean (std. dev.) -0.36% (2.81%)

Mean weighted by N (std. dev.) -1.46% (2.00%)

Root Mean Square (std. dev.) 2.54% (2.75%)

Root Mean Square weighted by N (std. dev.)  2.31% (2.63%)

50% -
y = 1.007x e
40% - R2=0.964
F—

= 30% -
L
o
=
o
S 20% -
-

10% -

e
Error bars represent 95% Cls
O% T T T T 1

0% 10% 20% 30% 40% 50%

L (empirical)

37|Page



Grouped by 5 mm tumor size bins

. . Difference
Group N L empirical (SEM) L predicted (SEM) (pred i emp)
1-5mm 678 6.35% (2.78%) 3.78% (0.19%) -2.57%
6-10 mm 1913 10.29% (1.06%) 8.62% (0.14%) -1.67%
1215 mm 1516 11.88% (1.43% 13.98% (0.21%) 2.10%
16-20 mm 1488 23.82% (1.48% 20.68% (0.24%) -3.14%
21-25 mm 654 28.51% (4.18%) 26.25% (0.39%) -2.26%
26-30 mm 845 30.66% (1.97% 30.67% (0.33%) 0.01%
31-35 mm 189 35.03% (6.37%) 36.09% (0.87%) 1.06%
36-40 mm 380 41.65% (3.25%) 38.89% (0.51% -2.76%
41-45 mm 76 33.20% (7.53%) 41.50% (1.24% 8.30%
46-50 mm 168 42.04% (4.49%) 45.61% (0.77%) 3.57%
Mean (std. dev.) 0.26% (3.63%)
Mean weighted by N (std. dev.) -0.95% (2.79%)
Root Mean Square (std. dev.) 3.45% (4.52%)
Root Mean Square weighted by N (std. dev.)  2.81% (3.37%)
60% -
y = 1.023x
50% - R2=0.939
[ ——
40% - ZN
~ v
-
o
2 30% -
o
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!
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Grouped by 10% tumor size percentiles

.. . Difference
Group N L empirical (SEM) L predicted (SEM) (pred i emp)
1-6 mm 901 5.88% (1.91% 4.16% (0.16%) -1.72%
7-8 mm 979 10.61% (1.31% 8.65% (0.19%) -1.96%
8-10 mm 711 9.61% (1.74% 9.63% (0.24%) 0.02%
1312 mm 580 13.64% (3.15% 11.83% (0.28%) -1.81%
1315 mm 936 11.28% (1.57% 15.31% (0.28%) 4.03%
16-18 mm 909 24.71% (1.86%) 1999% (0.30%) -4.72%
19-20 mm 579 21.75% (2.39%) 21.76% (0.39%) 0.01%
21-27 mm 816 29.74% (2.96%) 27.25% (0.36%) -2.49%
28-32 mm 727 29.16% (2.12% 30.66% (0.35%) 1.49%
33-50 mm 769 40.46% (2.40%) 40.28% (0.39%) -0.17%
Mean (std. dev.) -0.73% (2.40%)
Mean weighted by N (std. dev.) -0.77% (2.71%)
Root Mean Square (std. dev.) 2.39% (2.75%)
Root Mean Square weighted by N (std. dev.) 2.69% (3.22%)
50% -
y =0.967x
40% - R2=0.954 e
= 30% -
Q
Q
o
o
2 20% -
-
——
10% - :
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Grouped by number of positive lymph nodes

N . . Difference
GroupA N L empirical (SEM) L predicted (SEM) (pred i emp)
0 5283 14.23% (0.77%) 12.41% (0.13%) -1.82%

1 1186 25.14% (1.85%) 22.63% (0.27%) -2.93%

2 597 31.52% (2.80%) 30.12% (0.32%) -1.40%

3 332 39.37% (4.26%) 36.46% (0.44%) -2.91%

4 193 44.73% (4.83%) 42.06% (0.60%) -2.67%

5 124 47.16% (6.13%) 47.25% (0.64%) 0.09%

6 113 44.52% (6.22%) 50.51% (0.70%) 5.99%
Mean (std. dev.) -0.81% (3.18%)

Mean weighted by N (std. dev.)
Root Mean Square (std. dev.)
Root Mean Square weighted by N (std. dev.)

-1.88% (3.18%)
3.06% (3.49%)
3.49% (5.24%)

At h eup gf patients with 7 positive nodes is not included in the calculation of the mean or displayed on graph; 95% Cl is
greater than 20% or there is insufficient follow -up data for the group

L (predicted)
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Permutations of 10 mm tumor size bins and number of positive lymph nodes

SiferOUpANo des N L empirical (SEM) L predicted (SEM) (pl?lel‘;ellr.egﬁqep)
1-10 mm 0 2193 8.04% (1.03%) 5.44% (0.06%) -2.59%
1-10 mm 1 252 14.17% (3.47%) 12.87™6 (0.16%) -1.30%
1320 mm 0 1994 14.81% (1.32%) 12.76% (0.11%) -2.05%
1320 mm 1 480 23.94% (2.82%) 19.5%6 (0.21%) -4.43%
1320 mm 2 237  27.93% (4.33%) 26.31% (0.29%) -1.62%

21-30 mm 0 753 21.61% (2.06%) 22.57% (0.22%) -0.96%
21-30 mm 1 301 35.40% (4.23%) 28.34% (0.35%) -7.06%
21-30 mm 2 196 27.42% (4.62%) 32.60% (0.35%) 5.18%
31-40 mm 0 255 30.56% (4.10%) 30.83% (0.44%) 0.27%

Mean (std. dev.) -1.62% (3.33%)

Mean weighted by N (std. dev.) -2.16% (2.90%)

Root Mean Square (std. dev.) 3.54% (4.10%)

Root Mean Square weighted by N (std. dev.) 3.48% (4.48%)

Aal | permutation groups are notincluded in the calculation of the mean or displayed on graph; 95% Cl is greater

than 20% or there is insufficient follow -up data for the group

L (predicted)
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Grouped by tumor grade

N . . Diff erence
GroupA N L empirical (SEM) L predicted (SEM) (ored i emp)
grade 1 1078 4.10% (1.10%) 6.51% (0.21%) 2.41%
grade 2 2561 15.85% (150%) 15.5%6 (0.22%) -0.26%
grade 3 2011 25.18% (1.63%) 25.36% (0.31%) 0.18%

Mean (std. dev.) 0.78% (1.43%)
Mean weighted by N (std. dev.) 0.41% (0.89%)
Root Mean Square (std. dev.) 1.40% (1.82%)
Root Mean Square weighted by N (std. dev.) 0.83% (1.03%)
Agrade 4 also exists in the dataset, but isnot included in the calculation of the mean or displayed on graph; 95% Cl is
greater than 20% or there is insufficient follow -up data for the group; in addition, grade 4 no longer exists
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Permutations of 10 mm tumor size bins and tumor grade

PR e N Lempircal (SEM) L predicted (SEM) (p[r"ef;e.lfegﬁfp)
Tlomm 1 584 288% (122%) 3.42% (0.14%) 0.54%
1120mm 1 386  478% (L73%) 8.30% (0.34%) 3.52%
110mm 2 894  953% (204%)  7.40% (0.19%) 2.13%
1120mm 2 1077 13.25% (2.33%)  15.49% (0.25%) 2,250
21.30mm 2 405 19.87% (3.62%)  24.51% (0.44%) 4.64%
110mm 3 419 10.77% (2.58%)  10.56% (0.39%) -0.20%
1120mm 3 788 21.89% (252%)  21.39% (0.31%) -0.50%
21.30mm 3 513 36.75% (396%)  32.99% (0.41%) -3.76%
31.40mm 3 207 3597% (4.65%)  42.09% (0.69%) 6.11%

Mean (std. dev.) 1.16% (3.23%)

Mean weighted by N (std. dev.) 0.56% (2.66%)

Root Mean Square (std. dev.) 3.26% (3.53%)

Root Mean Square weighted by N (std. dev.)  2.57% (2.44%)

Agrade 4 al so exi statincludedih thecalallatiorao teetmean oruisplayed onmgraph; other

permutation groups are also not included, because95% Cl is greater than 20% or there is insufficient follow -up data for
the group; in addition, grade 4 no longer exists
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Grouped by estrogen receptor status

Group N L empirical (SEM) L predicted (SEM) (pl?lef;ellr.egﬁqep)
Positive 3694 11.90% (1.27%%) 15.08% (0.20 %) 3.18%
Negative 994 25.64% (5.57%) 23.79% (0.47%) -1.86%

Mean (std. dev.) 0.66% (3.56%)

Mean weighted by N (std. dev.)  2.18%6 (4.10%)

Root Mean Square (std. dev.) 2.60% (2.17%6)

Root Mean Square weighted by N (std. dev.)  3.59% (4.16%)
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y = 0.988x
30% -
—~ Py
8 Y
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Error bars represent 95% Cls
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Grouped by progesterone receptor status

Group N L empirical (SEM) L predicted (SEM) (pl?lef;ellr.egﬁqep)
Positive 3092 12.1% (1.39%) 15226 (0.22%) 3.1%%
Negative 1028 27.36% (6.94%) 23.42% (0.46%) -3.94%

Mean (std. dev.) -0.42% (4.99%)

Mean weighted by N (std. dev.)  1.35% (4.69%)

Root Mean Square (std. dev.) 3.55% (2.03%)

Root Mean Square weighted by N (std. dev.)  3.58% (3.56%)
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Error bars represent 95% Cls
0% T . . .
0% 10% 20% 30% 40%
L (empirical)

45|Page



Grouped by estrogen and progesterone receptor status

. . Difference
Group N L empirical (SEM) L predicted (SEM) (pred i emp)
ER+/PR+ 2941 12.22% (1.54%) 14.91% (0.22%) 2.68%
ER+/PR- 303 19.54% (5.40%) 18.52% (0.78%) -1.03%
Mean (std. dev.) 0.83% (2.62%)
Mean weighted by N (std. dev.) 2.33% (3.57%)
Root Mean Square (std. dev.) 2.03% (2.08%)
Root Mean Square weighted by N (std. dev.)  3.44% (4.08 %)
Athe groups of

L (predicted)

40%

30%

20% -

10% -

0%

E R +atem® included oh th&daleulatdRof the mean or displayed on graph; 95% Cl is
greater than 20% or there is insufficient follow -up data for the group

y =1.024x
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Error bars represent 95% Cls
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Grouped by histological type

Group N L empirical (SEM) L predicted (SEM) (pl?lef;ellr.egﬁqep)
Ductal 6267 21.40% (0.75%) 19.50% (0.17%) -1.90%
Lobular 507 15.83% (3.18%) 15.58% (0.51%) -0.25%
Ductaland 2, , 10.87% (3.19%)  1530% (0.47%) 4.43%
Lobular

Mean (std. dev.)

Mean weighted by N (std. dev.)
Root Mean Square (std. dev.)
Root Mean Square weighted by N (std. dev.)

0.76% (3.28%)
-1.18% (3.18%)
2.79% (3.23%)

2.85% (3.56%)

At fotker histology groups are not included in the calculation of the mean or displayed on graph; 95% Cl is greater than

20% or there is insufficient follow -up data for the group
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V.

Verification on the

Post -1987 SEER dataset

Grouped by 10% predicted lethality bins using the Size+Nodes+PrognosticFactorsequation

GroupA N L empirical (SEM) L predicted (SEM) (pl?lef;ellr.egﬁqep)

0-10% 113839 6.30% 0.40% 5.57% 0.01% -0.73%
10.1:20% 90667 13.84% 0.48% 14.50%  0.02% 0.66%
20.1-30% 46747 23.96% 0.87% 24.49% 0.03% 0.53%
30.1-40% 24348 34.95% 1.36% 34.49% 0.04% -0.46%
40.1-50% 12845 44.60% 1.82% 44.43% 0.05% -0.17%
50.1-60% 4556 59.27% 3.16% 53.77%  0.08% -5.50%

Mean weighted by N (std. dev.)
Root Mean Square (std. dev.)
Root Mean Square weighted by N (std. dev.)

Mean (std. dev.) -0.95% (2.30%)
-0.13% (0.99)
2.30% (3.50%)

0.91% (1.07)

£60.1-70%, 70.1-80% and 80.1+% groups are rot included in the calculation of the mean or displayed on graph; 95% Cl is
greater than 20% or there is insufficient follow -up data for the group

L (predicted)

80%

~0%

60% -

V = 0.9558%
R2=0.9897
1 Errorbarsrepresent 95% Cls
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Grouped by 5% predicted lethality bins using the Size+Nodes+PrognosticFactorsequation

N . . Difference
GroupA N L empirical (SEM) L predicted (SEM) (ored i emp)
0-5% 49022 3.88% (0.55%) 3.08% (0.01%) -0.80%
5.1:10% 64817 7.56% (0.51%) 7.45%  (0.01%) -0.11%
10.2:15% 51578 11.73% (0.59%) 12.34% (0.01%) 0.61%
15.220% 39089 16.67% (0.79%) 17.35% (0.01%) 0.68%
20.1-25% 26809 21.92%  (1.14%) 22.38% (0.02%) 0.45%
25.1-30% 19938 26.66%  (1.33%) 27.33%  (0.02%) 0.67%
30.1-35% 13951 3291%  (1.81%) 32.35%  (0.02%) -0.56%
35.1-40% 10397 37.68%  (2.05%) 37.35% (0.03%) -0.32%
40.1-45% 7538 41.64% (2.30%) 42.38%  (0.03%) 0.74%
45.1-50% 5307 48.82%  (3.00%) 47.35%  (0.04%) -1.47%
50.1-55% 3138 57.24%  (3.91%) 52.25%  (0.05%) -4.98%
55.1-60% 1418 63.92%  (5.18%) 57.12% (0.07%) -6.79%

Mean (std. dev.)

Mean weighted by N (std. dev.)

Root Mean Square (std. dev.)
Root Mean Square weighted by N (std. dev.)

-0.99% (2.42%)
-0.01% (0.79%)

2.52% (3.79%)
0.76% (0.90%)

A 6.1-65.0%, 65.1-70%, 70.1-75%, 80.1+% groups are rot included in the calculation of the mean or displayed on graph;
95% Cl is greater than 20% or there is insufficient follow -up data for the group

L (predicted)
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Grouped by 2% predicted lethality bins using the Size+Nodes+PrognosticFactorsequation

A o . Difference
GroupA N L empirical (SEM) L predicted (SEM) (pred i emp)
0-2% 10517 2.23% (0.77%) 1.31%  (0.01%) -0.92%
3-4% 25313 4.10% (0.87%) 3.07% (0.01%) -1.03%
5-6% 26559 4.86% (0.64%) 4.99% (0.01%) 0.13%
7-8% 27230 7.41%  (0.83%) 7.01% (0.01%) -0.40%
9-10% 24220 8.82% (0.85%) 9.02% (0.01%) 0.21%
1:12% 22387 10.13% (0.88%) 10.97%  (0.01%) 0.85%
13-14% 21147 12.23%  (0.89%) 12.96%  (0.01%) 0.72%
1516% 17883 14.92%  (1.12%) 15.06% (0.01%) 0.14%
1718% 15394 16.75%  (1.38%) 17.01% (0.01%) 0.27%
19-20% 13856 17.89%  (1.29%) 19.03% (0.01%) 1.15%
21-22% 11825 2051% (1.64%) 21.00% (0.01%) 0.49%
23-24% 10093 23.07%  (1.87%) 22.95% (0.01%) -0.12%
25-26% 9946 23.70%  (1.92%) 24.99%  (0.01%) 1.29%
27-28% 7504 26.19% (2.19%) 27.00% (0.01%) 0.81%
29-30% 7379 28.60%  (2.15%) 28.95%  (0.01%) 0.35%
31-32% 6174 30.21% (2.53%) 30.97% (0.01%) 0.76%
33-34% 5471 34.40%  (3.06%) 33.01% (0.02%) -1.39%
35-36% 4680 3541% (2.95%) 34.99% (0.02%) -0.42%
37-38% 4203 34.93% (2.99%) 36.97% (0.02%) 2.04%
39-40% 3820 4254%  (3.73%) 38.94%  (0.02%) -3.59%
41-42% 3327 40.79%  (3.48%) 40.99%  (0.02%) 0.19%
43-44% 2886 41.45%  (3.55%) 43.02% (0.02%) 1.57%
45-46% 2537 42.98%  (3.93%) 44.97% (0.02%) 1.99%
47-48% 2214 50.32%  (4.80%) 46.98%  (0.02%) -3.34%
49-50% 1881 51.08% (5.00%) 48.98%  (0.03%) -2.09%
51-52% 1471 53.98%  (5.75%) 50.97% (0.03%) -3.01%
53-54% 1175 59.62%  (5.95%) 52.93% (0.03%) -6.69%
55-56% 887 60.87%  (7.12%) 54.94% (0.04%) -5.93%
57-58% 600 61.45% (7.99%) 56.94% (0.05%) -4.51%

Mean (std. dev.)

Mean weighted by N (std. dev.)

Root Mean Square (std. dev.)
Root Mean Square weighted by N (std. dev.)

-0.71% (2.27%)
-0.05% (0.96%)
2.34% (3.28%)

0.94% (1.19%)

A59-60%, 61-62%

than 20% or there is insufficient follow -up data for the group

é -889%, 89-90% not included in the calculation of the mean or displayed on graph; 95% ClI is greater
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L (predicted)
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Grouped by 1% predicted lethality bins using the Size+Nodes+PrognosticFactorsequation

R - . Difference
GroupA N L empirical (SEM) L predicted (SEM) (pred i emp)
1 3153 2.58% 1.65% 0.67% 0.01% -1.91%
2 7364 2.11% 0.87% 1.58% 0.01% -0.53%
3 11392 2.69% 0.75% 2.55% 0.01% -0.14%
4 13921 5.07% 1.36% 3.50% 0.00% -1.57%
5 13192 4.40% 0.88% 4.49% 0.00% 0.09%
6 13367 5.27% 0.91% 5.48% 0.00% 0.21%
7 14690 7.09% 1.04% 6.53% 0.00% -0.56%
8 12540 7.89% 1.39% 7.58% 0.00% -0.32%
9 11605 7.51% 1.02% 8.50% 0.00% 0.99%
10 12615 10.25% 1.43% 9.50% 0.00% -0.75%
11 11780 10.19% 1.20% 10.50% 0.01% 0.31%
12 10607 10.04% 1.30% 11.50% 0.01% 1.46%
13 11394 11.57% 1.18% 12.48% 0.01% 0.91%
14 9753 13.01% 1.36% 13.51% 0.01% 0.50%
15 8044 14.83% 1.71% 14.51% 0.01% -0.33%
16 9839 14.98% 1.48% 15.51% 0.01% 0.54%
17 7879 16.06% 1.84% 16.53% 0.01% 0.46%
18 7515 17.49% 2.10% 17.52% 0.01% 0.03%
19 6681 17.63% 1.90% 18.50% 0.01% 0.88%
20 7175 18.15% 1.75% 19.53% 0.01% 1.38%
21 5918 18.84% 2.08% 20.50% 0.01% 1.66%
22 5907 21.96% 2.45% 21.51% 0.01% -0.46%
23 5322 24.10% 2.50% 22.49% 0.01% -1.61%
24 4771 21.03% 2.46% 23.47% 0.01% 2.44%
25 4891 22.70% 2.80% 24.51% 0.01% 1.81%
26 5055 24.63% 2.66% 25.46% 0.01% 0.83%
27 3629 25.20% 3.04% 26.49% 0.01% 1.28%
28 3875 27.15% 3.16% 27.48% 0.01% 0.33%
29 3903 28.88% 3.06% 28.50% 0.01% -0.38%
30 3476 28.31% 3.00% 29.46% 0.01% 1.5%
31 3218 29.27% 3.42% 30.48% 0.01% 1.21%
32 2956 31.21% 3.68% 31.50% 0.01% 0.29%
33 2630 34.86% 4.38% 32.50% 0.01% -2.35%
34 2841 34.07% 4.28% 33.49% 0.01% -0.59%
35 2306 36.36% 4.52% 34.49% 0.01% -1.87%
36 2374 34.41% 3.81% 35.48% 0.01% 1.07%
37 2319 34.18% 4.06% 36.53% 0.01% 2.35%
38 1884 35.80% 4.42% 37.51% 0.01% 1.71%
39 2082 43.13% 5.07% 38.47% 0.01% -4.66%
40 1738 41.90% 5.56% 39.51% 0.01% -2.39%
41 1758 42.31% 4.74% 40.51% 0.01% -1.80%
42 1569 38.96% 5.04% 41.52% 0.01% 2.56%
43 1423 42.25% 5.05% 42.52% 0.01% 0.27%
44 1463 40.67% 4.99% 43.49% 0.01% 2.82%
45 1325 43.74% 5.65% 44.51% 0.01% 0.77%
46 1212 41.34% 4.88% 45.48% 0.02% 4.14%
47 1168 47.81% 5.86% 46.52% 0.02% -1.28%
48 1046 53.43% 7.96% 47.50% 0.02% -5.93%
49 958 48.33% 6.25% 48.51% 0.02% 0.18%
50 923 54.37% 8.52% 49.47% 0.02% -4.90%
51 771 54.51% 8.04% 50.49% 0.02% -4.02%
52 700 52.60% 7.36% 51.49% 0.02% -1.11%
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53 664 57.07% 8.24% 52.50% 0.02% -4.56%
54 511 62.69% 8.77% 53.48% 0.02% -9.21%

Mean (std. dev.) -0.34% (2.36%)

Mean weighted by N (std. dev.) -0.09% (1.224%)

Root Mean Square (std. dev.) 2.36% (3.62%)

Root Mean Square weighted by N (std. dev.)  1.20% (1.6%24)

A 59856%,57%¢ 87 %, 88 % grincludpdsin thee cadculation of the mean or displayed on graph; 95% Cl is
greater than 20% or there is insufficient follow -up data for the group

V=0.9742X
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Grouped by 10% predicted lethality percentiles using the Size+Nodes+PrognosticFactors

equation
Group N L empirical (SEM) L predicted (SEM) Difference
(pred i emp)
0-3.5% 28735 2.98% 0.63% 2.26% 0.01% -0.71%
3.6-5.7% 29067 4.78% 0.66% 4.55% 0.01% -0.23%
5.8-7.9% 29563 7.11% 0.77% 6.76% 0.01% -0.36%
7.9-10.3% 30056 9.08% 0.78% 9.07% 0.01% -0.01%
10.4-12.9% 29497 10.50% 0.75% 11.61%  0.01% 1.11%
13.0-16.2% 29594 14.32% 0.84% 14.54% 0.01% 0.22%
16.3-20.3% 29620 17.28% 0.92% 18.17% 0.01% 0.89%
20.4-25.9% 29779 22.51% 1.09% 22.97% 0.02% 0.45%
26.0-34.5% 28228 29.74% 1.20% 29.85% 0.03% 0.11%
34.6+% 29437 44.49% 1.22% 43.41% 0.08% -1.08%
Mean (std. dev.) 0.04% (0.68%)
Mean weighted by N (std. dev.) 0.04% (0.68%)
Root Mean Square (std. dev.) 0.64% (0.70%)
Root Mean Square weighted by N (std. dev.) 0.64% (0.70%)
60% -
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=0% Y b
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Grouped by 5% predicted lethality percentiles using the Size+Nodes+PrognosticFactors
equation

o . Difference
Group N L empirical (SEM) L predicted (SEM) (pred i emp)

0-2.4% 14679 2.45% 0.72% 1.57% 0.01% -0.88%
2.5-3.5% 14697 3.71% 1.00% 3.00% 0.00% -0.71%
3.6-4.6% 14660 4.57% 1.05% 4.06% 0.01% -0.51%
4.7-5.7% 14800 4.79% 0.80% 5.17% 0.01% 0.38%
5.8-6.8% 14663 6.76% 1.05% 6.27% 0.00% -0.49%
6.9-7.9% 15192 7.74% 1.13% 7.40% 0.01% -0.34%
8.0-9.2% 14171 7.45% 0.94% 8.54% 0.01% 1.09%
9.3-10.2% 14563 10.91% 1.30% 9.70% 0.01% -1.20%
10.3-11.6% 14656 10.07% 1.07% 10.94% 0.01% 0.87%
11.712.9% 14805 10.94% 1.06% 12.26% 0.01% 1.32%
13.0-14.5% 14577 13.07% 1.16% 13.69% 0.01% 0.63%
14.6-16.2% 14696 15.45% 1.23% 15.34% 0.01% -0.10%
16.3-18.0% 14664 16.78% 1.40% 17.08% 0.01% 0.30%
18.1:20.2% 14680 17.71% 1.24% 19.12% 0.01% 1.41%
20.3-22.7% 14684 22.47% 1.63% 2142% 0.01% -1.05%
22.8-25.7% 14786 22.15% 1.42% 24.21% 0.01% 2.06%
25.8-29.4% 14568 27.49% 1.62% 27.56% 0.02% 0.07%
29.5-34.4% 14677 31.94% 1.74% 31.88% 0.02% -0.05%
34.5-42.0% 14678 38.46% 1.72% 37.99% 0.03% -0.46%
42.1+% 14679 50.45% 1.73% 48.86% 0.09% -1.58%

Mean (std. dev.) 0.04% (0.96%)

Mean weighted by N (std. dev.) 0.04% (0.96%)

Root Mean Square (std. dev.) 0.94% (1.04%)

Root Mean Square weighted by N (std. dev.) 0.94% (1.04%)

Vv = 0.9962X
R2=0.9941
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