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1.0 Introduction

This technical report includes information on the Cancer Survival Query System, and
provides technical details and tables supplemental to those provided in Feuer EJ, Lee M,
Mariotto AB, Cronin KA, Scoppa S, Penson DF, Hachey M, Cynkin L, Carter GA, Campbell D,
Percy-Laurry A, Zou Z, Schrag D, Hankey BF. The Cancer Survival Query System: Making
survival estimates from the Surveillance, Epidemiology, and End Results program more timely
and relevant for recently diagnosed patients. Cancer. 2012 May 8. [Epub ahead of print]).

This report was updated on October 15, 2012. Errors were found in Figure 2 and Table 4
of the manuscript which are included in Section 6 of this report. All tables and figures in Section
6 have been corrected and updated.

This technical report includes development of the Profile Method based on relative
survival as opposed to using cause of death as was done in the manuscript (Section 2), technical
details of inference for cause-specific crude cumulative mortality for discrete time intervals are
described along with the Cox model for grouped survival data (Section 3), a description of the
development of the colorectal cancer nomogram (Section 4), all of the Cox regression tables
used in the computation of net cancer-specific survival rates for the prostate cancer (Section 5.1)
and colorectal cancer (Section 5.2) nomograms, and all of the tables and figures associated with

the validation of the prostate (Section 6.1) and colorectal cancer (Section 6.2) nomograms.

2.0 The Profile Method Based on Relative Survival
Parallel methodology to that in the manuscript for the extension of Cronin and Feuer” to
the profile method using relative survival in the calculation of crude cause-specific mortality is

presented here. Equations 5 from the manuscript for G,,, the cumulative crude cancer-specific
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mortality, and equation 6 for G,,,, the crude cumulative crude other cause mortality, can be

rewritten using relative and observed survival as
— 1 a — 1 —_ —
Gow = ZHA(TES P) |1 - Ro) -2 (1= RO - En)| (1)
M x—1 1
Gow =Y. <1_[ ﬁl-) [a-Ey-sa-Roa-E)| @
x=1 \i=1
where P; is the life table estimate of the observed survival rate in interval i, E; is the expected

survival rate in interval i for the patient group as obtained from US Life Tables based on the age,
race, sex, and calendar year of diagnosis mix of the group, and R; = % is the estimated relative
survival rate in interval i . Equations (1) and (2) have been previously presented in Cronin and
Feuer.!

Next we extend Cronin and Feuer® to the case of a specific cancer patient j with
characteristics z; which influence net cancer-specific survival, and characteristics w; which
influence net other cause survival. Generally z; and w; will have some factors in common (e.g.
age). Equations (1) and (2) can be re-written as

Gerton) = [ JE@) ) [0~ Ru) - 51~ Ree) (1~ )]

-1
i=1

M x—1
_ _ _ — 1 _ —
Gonlzwy) = Y | [ [Re@) Eelw) || (1 - Belw)) = 5 (1 = Relz) (1 = Bulw)| @)
x=1 \ i=1
Note that P; is partitioned under independence into components associated with net cancer-specific

Pi(z))

Ei(z)

and net other cause survival. In this formulation R;(z;) = can be estimated using various

formulations such as those proposed in Haukulinen? or Dickman et al.®
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In calculating R;(z;), z; includes the characteristics of the cancer that define the cohort
from which observed survival, i.e., Pi(z]-), will be obtained for patient j. The demographic variables
included in z; provide for calculating E; (z]-), the expected survival for patient j obtained from US

Life-tables. As was the case when using cause of death, E‘i(wj) can be estimated from a rich range

of independent alternative data sources.
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3.0 Estimation of crude cumulative mortality for an individual patient

In this section, we present technical details, which are not covered in Subsection 2.2.1 of
the manuscript, for estimation of crude cumulative mortality for discrete time intervals for
an individual with specific covariates. In addition, we describe the Cox model for grouped

survival data.

3.1 Inference for grouped survival data

Prentice and Gloeckler’ proposed the grouped data version of the proportional hazards model
for estimation of the relative risk parameter. Here we briefly describe their methods.
Suppose that failure times are grouped into m disjoint intervals such as [to,t1), [t1,12),
oy [tm1,tm), where to = 0, t,, = co. Let Z be a p x 1 vector of covariates. Given Z = z,

a likelihood function can be written as

L = H H {Stica | z) =St | 20)} H S(t | Zz)]
ol L Sl=) S(ti | 2)
N 11_11 _lgi {1 S(ti-1 | z) } le}gDi S(tio | Zl)] ’

where S(t | z) = Pr(T > t | Z = z) is the survival function for the underlying failure
time 7' conditional on Z = z, D; is the set of individuals failing in [¢t;_1,t;), C; is the set of
individuals censored in [t;_1,t;), and R; is the risk set at time ¢;_;.

Under the proportional hazards model, the survival function given Z = z is given by
S(t] z) = So(t)>*"?),

where Sy(t) = exp{— f(f Xo(u)du}, Ao(t) is a baseline hazard function and 5 is a p x 1
parameter vector. Let o; = Sy(t;)/So(ti—1) = exp {— h )\O(u)du} and y; = log{—log(c;)}.

ti—1
Then
S(ti | )

1- —
S(ti_l | Zl>

=1—exp {— exp(v; + leﬁ)} .

http://surveillance.cancer.gov/reports/ 7



Note that 1 — {S(¢; | z1)/S(ti—1 | 1)} is the hazard of failure in the ith interval [t;,_;,¢;) for
an individual with covariate 2; and it is modeled by a complementary log-log link function.
The likelihood function can be rewritten as

L:H H {1—exp{—exp(vi+2B)}} H exp{—exp(%—i—leﬂ)}] : (5)

i=1 LleD; leR;—D;

The parameters vi,...,7, and 8 = (fi,...,0,) can be estimated by using an iterative
method such as a Newton-Raphson algorithm. The variance-covariance matrix of the max-
imum likelihood estimates (MLEs) is obtained by the inverse of the observed information

matrix evaluated at the MLEs. The survival function at time ¢ is estimated by
k—1

S(ti] 2) = [T exp {—exp(Gi +27A) }

=1

For details, see Prentice and Gloeckler’.

3.2 Inference for grouped competing risks data

Suppose that there are two competing risks, death from cancer and death from other causes,
and failure times are grouped into m disjoint intervals such as [to, 1), [t1,2), -, [tm—1,tm),
where tg = 0, t,, = oo. We assume that competing risks are acting independently as in
Cronin and Feuer' to use two data sources for estimation of crude cumulative mortality
from cancer and from other causes. Let Z be a p x 1 vector of covariates that influences net
cancer-specific survival and W be a ¢ x 1 vector of covariates that influences net other cause
survival. Z and W will have some same covariates such as demographic characteristics.

Extending Cronin and Feuer' and using cause of death information®, crude cumulative
mortality from cancer and from other causes by interval M for an individual with specific
covariates Z = z; and W = w; can be defined by

Gen(z), wy) chx and  Gown (2, w;) Zgorm (6)

=1

where

. . 1
Gl = {iZI Si(zj)Ei(wj)} {(1 — Sx(25)) — 5(1 — Su(z))(1 — Ez(wj))} ’

http://surveillance.cancer.gov/reports/ 8



dho = { 155 <w3>} {0 B - 50 - 50 - Bw)}.

Si(z;) 1s net cancer-specific survival in the ith interval conditioned on surviving until the
beginning of the interval for an individual with covariates z;, and E;(w;) is net other cause
survival in the ith interval conditioned on surviving until the beginning of the interval for

an individual with covariates w;.

3.2.1 Fixed net other cause survival

We use the grouped data version of the proportional hazards model proposed by Prentice
and Gloeckler” for estimation of net cancer-specific survival S;(z;). Using notations given in

Section B.1] net cancer-specific survival S;(z;) can be expressed by

S(ti | z)
S(tica | )

Under the proportional hazards model, the crude cumulative mortality from cancer and from

Si(zj) = = exp {— exp(v; + ijﬁ)} .

other causes Gy (25, w;) and Gop(z;, w;) in (B are given by

GCM(Zj’ ’lU] Z gcz and GOM ZJ’ w] Z go:p’ (7)

r=1

where

Gl = [H oxp {—exp(i + z; B) } Ei(w;)

=1

B {1 —exp (—exp(ra+278)) } (1+ E“<wj))}
and

F (1 B, (w;)) {1+ exp (— exp(r, + 27 9)) }} -

rz—1
9o = [H exp {—exp(yi + 27 8)} Ei(wy) | |5

=1

The MLEs 41, ..., % and 3 = (Bl, . ,Bp) can be obtained by maximizing the likelihood
function in (§)) treating failure times with death from other causes as censored. Net other
cause survival E;(w;) can be estimated from the US life table. Details of estimating net

other cause survival are given in Subsection 2.2.2 of the manuscript. The crude cumulative
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mortalities Gear(2;, w;) and Gop(zj, w;) in (7)) are estimated by

~

GCM(Zj7 wj Z gcz and GCO ZJ’ w] Z gCO’

where
.= [T { e+ 200} )| [L 1o (- +79) } 0+ By
and

al, = [Hexp{—exp(%+z B)} Bifw;)

To derive variance estimation of @CM(zj, w;) and @OM(zj, w;), we consider E;(w;) to be
fixed as in Cronin and Feuer'. By the delta method, the variance of GCM(zj, w;) can be
estimated by

Var (Genr (25, wy)) = A H ' (51 A1),

where
j J ~J
g (g(:l?gcQu ’ 7ch) )
[ Olog gzl 810gg£1 Olog 9Z1 i
o 0 _ 0 0 0 0 0B Bp
dlog g’y Olog gy dlog gy dlog g’y
o Ov2 0 _ 0 0 0 op1 0Bp
Jlog gis Odlog ggS Odlog ggS 0 0 0 Odlog gig . Olog gﬁs
Al _ o 72 o3 . B 0Bp
dlogg’, dlogg’, dlogg’, dlogg’, 0 o 0 dlogg’, . dlogg’,
o 072 03 O0va 0B 0Bp
Olog gzM Jdlog gZM Odlog gZM Jlog g'ZM Jlog g'ZM L Odlog gzM Odlog gzM o Jlog g'ZM
i o 02 073 Ov4 s 0Ym 0p1 9Bp
and H ! is the inverse of the observed information matrix evaluated at the MLEs 41, . . ., Yy,
B = (Bi,...,05,), that is, the covariance matrix of the MLEs. In the same way, the variance

estimate of Gy (2, w;) is given by
v (Gow (2, wy)) = A H (55 A0)",
where

i (6 A A
95 = (90179027 7goM)

http://surveillance.cancer.gov/reports/ 10

[% (1= E,(w;)) {1 + exp (— exp(fz + sz)) }} :

™ =2

2

s



and

Olog gil Olog gil Olog gil
o 0 | 0 0 0 0 OB By
dlogg?, dlogg?, 0 0 0 0 dlogg’, ... Olog g2
om o2 . 9B 0Bp
dlogg?, dlog g’ dlog g’ 0 0 0 dlog g’ ... Olog 92
AQ _ om o2 Oy ' op1 Bp
(9logg(]74 8loggé4 810ggé4 Bloggé4 0 0 Blogg‘g4 . Blogg‘z)4
1 02 03 04 0p1 9Bp
Olog giM Olog ggM Olog gf;M Olog gf;M Olog gf;M . Olog gf;M Olog gf;M . Olog gf;M
| In 072 Ovs3 Ova s Ovm 0B oBp

3.2.2 Applying grouped survival methods to estimation of net

other cause survival

In Subsection §.2.1)] we used Prentice and Gloeckler’s’ method to estimation of net cancer-
specific survival only. But we can use the method to estimate net other cause survival £;(w;)
as well as net cancer-specific survival S;(z;). Net cancer-specific survival and net other cause

survival can be expressed by
Si(zj) = exp{—exp(yi; + 2 f1)} and Ej(w;) =exp {—exp(ye +w] Bo)}, i=1,...,m,

where Y11, ..., Yim, 51 = (ﬁn, S 751;;)7 Va1 - -+, Yom and [y = (521, ce 752q) are the parame-

ters for death from cancer and from other causes under the Cox model for grouped survival
data. The crude cumulative mortality from cancer and from other causes G.p/(z;, w;) and

Gom (24, w;) in (6) are given by

Gem (25, w;) chx and Gou(z),w;) Zgox, (8)

r=1

where

z—1
9y = [H exp {—exp(y1i + 2] f1) } exp {—exp(y2; + ijﬁQ)}]

=1

X B {1—exp (—exp(yis + ijﬁl))} (1 + exp {— exp(y2s + ijﬁQ)})]
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and
r—1
glo = [H exp {—exp(1i + 2] f1) } exp { — exp(y2i + w; Ba) }]
=1

X B (1= exp {—exp(y20 +wj B2) }) {1+ exp (= exp(y1s + Zj%))}} :

The parameters i1, ...,vim and 1 = (fi1,...,01,) can be obtained by maximizing the
likelihood function in (B)) treating failure times with death from other causes as censored. In
a similar way, we can obtain the MLEs of the parameters o1, . . . , Y2, and 2 = (Sa1, - - ., Bag)-
The crude cumulative mortalities G.p/(2;,w;) and Gop(zj, w;) are estimated by
M
GCM(zj, w;) Z gl and Gl (25, w;) Z gl
z=1 =1
where
z—1
9, = [H exp {— exp(Jui + Z]TBl)} exp {— exp(fa; + w) Ba) }]
i=1

X B {1 — exp (— exp(Yiz + ZyTBI)>} (1 + exp {_ exp(Joz + wfﬁ})})}

and

r—1
9 = [H exp {— exp(Yui + ZjTﬁl)} exp {— exp(Yai + wf@)}]
i=1
1 A R
L (1= s - explinc 2 }) {1 oo (et + )} .
By the delta method, the variance of GCM(zj, w;) can be estimated by
A [ NP T
var(Gen (25, wy)) = g2 [ Ay By ] H~ <9g [ Ay By D )
where

NI R
9 = (901’902’ 7ch) )
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4.0 Development of the Colorectal Cancer Nomogram

4.1 Case Selection and Definition of Cause of Death

The survival information to be provided for colorectal cancer is based on patients
diagnosed during 1994-2005 with a Behavior Code of 3, i.e. malignant, whose first invasive
cancer was in the colon or rectum. This time period was used because of the availability of data
to do the desired staging. Other selection criteria included: Histology Code = 8000-8001, 8010,
8020, 8140, 8210-8211, 8220-8221, 8260-8263, 8480-8482, and 8490, and Subsites = Proximal
(Cecum, Ascending Colon, Hepatic Flexure, Transverse Colon, Splenic Flexure), Distal
(Descending Colon, Sigmoid Colon, Rectosigmoid Junction), and Rectum.® Patients were
excluded from the survival analysis using similar criteria as for prostate cancer including those
under age 40 and ages 95 and older, and the definition of cause of death used in the survival
analysis was obtained from the same source as for prostate.™
4.2 Prognostic Variables

Prognostic variables for colorectal cancer that were available in the SEER database
included Stage, Grade, and Subsite, and the demographic variables Age, Race, and Sex. Stage'’
is based on path staging if available and clinical staging otherwise. Information on survival is
provided for both surgically and non-surgically treated patients in stage I, whereas stages II and
III include only surgically treated patients (only about 11 percent of patients in stages II and III
did not have surgery). Grade data were collected according to rules specified in the SEER Code
Manual'® which are based on coding rules for Grade in the ICD-O, Third Edition."!

As was done for prostate cancer, Cox regression models were fit for specified stage
groups,’ i.e., Stage 0 (In situ), Stage I (No Surgery), Stage I (Surgery), Stage II (Surgery), Stage

III (Surgery), and Stage IV, by Subsite (Proximal, Distal, and Rectum). For Stages II and III, the
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two (Ila vs IIb) and three (I1la vs IIIb vs IIIc) subgroups for stage respectively within these stage
groups were included in the models as indicator variables. Age, Race, Year of Diagnosis, and
Marital Status were treated the same way as for prostate cancer. Grade was treated as two
categories (well and moderately differentiated vs. poor and undifferentiated). Co-morbidity
Score was assumed to be linear with its effect for values of 1.00-5.12 set to the effect at a score
of 1.00. All variables were evaluated for proportionality graphically.
5.0 Cox Regression Tables

Table 5.1-1 is the strata table for the prostate cancer nomogram (repeated from the
manuscript) and Tables 5.1-2 through 5.1-21 are the Cox regression tables used in calculating net
cancer-specific survival for that nomogram, and Tables 5.2-1 and 5.2-2 through 5.2-36 are the

analogous tables for the colorectal cancer nomogram.
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5.1 Strata Table and Cox Regression Tables for Prostate Cancer Nomogram

Number of observations used in prostate cancer analysis

Pre-Treatment Pure Clinical
With Como | w/o Como | With Como | w/o Como
Loc Inapp 34527 48978 26587 19386
Loc App 49317 56920 38252 21813
Loc Adv 3615 3328 3042 2061
Dist Mets 3960 2901 3871 2733
Pathological
With Como w/o Como
11896 43921
6002 18907
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Site: Prostate 5.1-2
Group: Pathological without Comorbidity
Stage: Locally Advanced

. Std Error | Relative
Variable Beta of Beta Risk Pvalue

Age (Restricted Cubic Spline)' | -- -- 1.0140> | -
u -0.0820 | 0.0410 0.9213 | 0.0457
ci(u) 0.1698 |0.0887 1.1851 | 0.0556
ca2(u) -0.6576 |0.4629 0.5181 |0.1555

Race - - -- --
White - - 1.0 -
Black -0.1902 | 0.1418 0.8268 |0.1798
Other -0.2594 |0.2351 0.7715 ]0.2698

Marital Status - - - —

Married (Reference) -- -- 1.0 --

Single 0.0324 | 0.1162 1.0329 |0.7803
Year of Diagnosis (Linear) -0.0609 |0.0214 0.5441° |0.0044
Stage by Gleason Score -- -- -- --

T3 NO MO, 2-7 - Reference -- -- 1.0 --

T3 NO MO, 8-10 1.5199 |0.1119 4.5717

T4 NO MO, 2-7 0.4539 10.2731 1.5745 ] 0.0965

T4 NO MO, 8-10 2.4393 10.1759 11.4652

T1-T3 N1 MO, 2-7 1.6390 |0.2084 5.1499

T4 N1 MO, 2-7 2.5688 | 0.5077 13.0504

T1-T3 N1 MO, 8-10 2.2744 | 0.1549 9.7220

T4 N1 MO, 8-10 3.1857 |0.2228 24.1834

"Restricted Cubic Spline with four knots is given by C(u)= &beta; u+ &theta; ¢; (u)+&theta, c,(u) where
¢1 (u) and ¢, (u) are cubic terms, model fit for range of ages 40-65, but because of sparse data, ages 40-50
were set to the value of the effect at age 50.

? Relative Risk is for age 65 relative to age 50.

? Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were
set to the value of the effect of a score of 1.5. Average contribution to the comorbidity score of one
comorbidity was 0.43480.

*Relative Risk is for a Comorbidity Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Prostate

Group: Pathological without Comorbidity

Stage: Localized

Variable Beta S::} Eggr Rﬁ?stll(ve Pvalue
Age (Linear)' 0.0307 |0.0149 1.5848° 0.0391
Race - -- - -
White -- -- 1.0 --
Black 0.5042 0.1836 1.6557 | 0.0060
Other -0.7771 | 0.5060 0.4598 |0.1246
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.2723 |0.1686 1.3130 |0.1062
Year of Diagnosis (Linear) |-0.0439 | 0.0312 0.6450° | 0.1595
Gleason Score - - -- -
2-7 - Reference -- -- 1.0 --
8-10 0.8503 |0.1561 2.3403

'Linear model fit for range of ages 40-65, but because of sparse data, ages 40-50 were set to the value of the effect at

age 50.

? Relative Risk is for age 65 relative to age 50.

? Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the

value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidity Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Prostate 5.1-4
Group: Pathological with Comorbidity
Stage: Localized
Variable Beta S::} Eg::r Rﬁ?stll(ve Pvalue
Age (Restricted Cubic Spline)' | -- - 18.1273% | --
u -0.1253 | 0.1532 0.8822 ]0.4136
ci(u) 0.8157 0.8044 22606 |0.3106
co(u) -1.3138 | 1.4906 0.2688 |0.3781
Race - -- - -
White -- -- 1.0 -
Black 0.2191 0.2808 1.2449 10.4352
Other -1.1712 1 0.5963 0.3100 | 0.0495
Marital Status -- - - --
Married (Reference) -- -- 1.0 --
Single 0.0367 0.2036 1.0374 | 0.8569
Year of Diagnosis (Linear) -0.1228 1 0.0337 0.2929° | 0.0003
Comorbidity (Linear)* 0.000732 | 0.000222 | 1.0011° | 0.0010
Gleason Score -- - -- --
2-7 - Reference -- -- 1.0 --
8-10 1.0736 0.1604 2.9259

'Restricted Cubic Spline with four knots is given by C(u)= &beta; ut &theta, ¢, (u)+&theta, c,(u) where c; (u) and
¢, (u) are cubic terms, model fit for range of ages 66-94, but because of sparse data, ages 90-94 were set to the value

of the effect at age 90.

? Relative Risk is for age 90 relative to age 66.
? Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of 1 comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Prostate 5.1-5
Group: Pathological with Comorbidity
Stage: Locally Advanced
Variable Beta S::} Eg::r Rﬁ?stll(ve Pvalue
Age (Restricted Cubic Spline)' | -- - 7.3030% | --
u 0.1264 0.1191 1.1347 | 0.2886
ci(u) -0.6447 |0.6304 0.5248 | 0.3065
co(u) 1.3127 1.1793 3.7161 | 0.2657
Race - -- - --
White -- -- 1.0 -
Black 0.1947 0.2338 1.2150 | 0.4049
Other -0.00879 |0.2795 0.9912 |0.9749
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.1883 0.1544 1.2072 | 0.2227
Year of Diagnosis (Linear) -0.0600 | 0.0266 0.5486° | 0.0241
Comorbidity (Linear)* 0.000240 | 0.000217 | 1.0004° |0.2700
Stage by Gleason Score -- -- -- --
T3 NO MO, 2-7 - Reference - -- 1.0 --
T3 NO MO, 8-10 1.1079 0.1454 3.0281
T4 NO MO, 2-7 0.3015 0.3487 1.3519 | 0.3871
T4 NO MO, 8-10 1.9394 0.2378 6.9544
T1-T3 N1 MO, 2-7 0.7684 0.3486 2.1563 |0.0275
T4 N1 MO, 2-7 2.3843 0.8034 10.8519 |0.0030
T1-T3 N1 MO, 8-10 2.1233 0.1993 8.3586
T4 N1 MO, 8-10 2.7504 0.3207 15.6490

'Restricted Cubic Spline with four knots is given by C(u)= &beta, u+ &theta, ¢, (u)+&theta, c,(u) where ¢, (u) and
¢, (u) are cubic terms, model fit for range of ages 66-94, but because of sparse data, ages 90-94 were set to the value

of the effect at age 90.

* Relative Risk is for age 90 relative to age 66.
? Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of 1 comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Prostate

Group: Pretreatment Clinical with Comorbidity

Stage: Distant Mets

Std Error

Relative

Variable Beta of Beta Risk Pvalue
Age (Restricted Cubic Spline)' | -- - 1.9595* |-
u 0.0208 0.0161 1.0211 | 0.1967
ci(u) -0.00601 |0.0538 0.9940 |0.9111
co(u) 0.0643 0.1819 1.0664 |0.7238
Race - -- - --
White -- -- 1.0 -
Black 0.0161 0.0645 1.0162 |0.8029
Other -0.3053 | 0.0878 0.7369 | 0.0005
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.0623 0.0455 1.0643 |0.1710
Year of Diagnosis (Linear) -0.0215 | 0.00733 0.8062° |0.0033
Comorbidity (Linear)* 0.000144 | 0.000053 | 1.0002° |0.0069
Gleason Score -- - -- -
2-7 - Reference -- -- 1.0 --
8-10 0.6059 0.0506 1.8329

'Restricted Cubic Spline with four knots is given by C(u)= &beta; u+ &theta; c; (u)+&theta, c, (u) where ¢, (u) and
¢, (u) are cubic terms, model fit for range of ages 66-94, but because of sparse data, ages 90-94 were set to the value

of the effect at age 90.

? Relative Risk is for age 90 relative to age 66.
? Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidity Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Prostate 5.1-7
Group: Pretreatment Clinical without Comorbidity
Stage: Distant Mets
Variable Beta S::} Eggr Rﬁ?stll(ve Pvalue
Age (Linear)' -0.0135 [0.00438 | 0.8171° |0.0021
Race - -- - -
White -- -- 1.0 --
Black 0.0392 | 0.0604 1.0399 |0.5168
Other -0.2872 | 0.1054 0.7504 | 0.0065
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.1137 |0.0508 1.1204 | 0.0251
Year of Diagnosis (Linear) |-0.0252 | 0.00883 0.7769° | 0.0043
Gleason Score - - -- -
2-7 - Reference -- -- 1.0 --
8-10 0.6617 |0.0582 1.9380

'Linear model fit for range of ages 40-65.

? Relative Risk is for age 65 relative to age 50.

? Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the

value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidity Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Prostate

Group: Pretreatment Clinical without Comorbidity
Stage: Locally Advanced and Nodal Disease

5.1-8

Variable Beta S::} Eggr Rﬂ?stll(ve Pvalue
Age (Linear)' -0.00269 | 0.00867  |0.9604° |0.7562
Race - -- - -
White -- -- 1.0 --
Black -0.00745 | 0.1130 0.9926 |0.9475
Other -0.0562 |0.1952 0.9453  0.7733
Marital Status -- -- - -
Married (Reference) -- -- 1.0 --
Single 0.2386 | 0.0929 1.2694 10.0103
Year of Diagnosis (Linear) |-0.0319 |0.0180 0.7266° | 0.0764
Stage by Gleason Score -- -- -- --
T3 NO MO, 2-7 - Reference | -- -- 1.0 --
T3 NO MO, 8-10 1.0665 |0.1302 2.9053
T4 NO MO, 2-7 0.4722  10.2349 1.6036 | 0.0444
T4 NO MO, 8-10 1.8900 | 0.1535 6.6197
T1-T3 N1 MO, 2-7 09716 |0.1602 2.6422
T1-T3 N1 MO, 8-10 1.4538 |0.1442 4.2793
T4 N1 MO, 2-7 1.6135 |0.4232 5.0201 |0.0001
T4 N1 MO, 8-10 2.1573 | 0.2600 8.6481

'Linear model fit for range of ages 40-65, but because of sparse data, ages 40-50 were set to the value of

the effect at age 50.

* Relative Risk is for age 65 relative to age 50.
* Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.
*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were

set to the value of the effect of a score of 1.5. Average contribution to the comorbidity score of one

comorbidity was 0.43480.

*Relative Risk is for a Comorbidity Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Prostate 5.1-9
Group: Pretreatment Clinical with Comorbidity
Stage: Locally Advanced and Nodal

. Std Error | Relative
Variable Beta of Beta Risk Pvalue

Age (Restricted Cubic Spline)' | -- -- 3.4454% | -
u -0.0367 ]0.0351 0.9640 |0.2958
ci(u) 0.2099 0.1212 1.2335 ]0.0834
co(u) -0.4269 | 0.3385 0.6526 |0.2073

Race - -- - --
White - - 1.0 -
Black 0.1466 0.1139 1.1579 ]0.1981
Other -0.6533 | 0.1772 0.5203 | 0.0002

Marital Status - - — —

Married (Reference) -- -- 1.0 --

Single 0.2093 0.0808 1.2329 | 0.0096
Year of Diagnosis (Linear) -0.0341 10.0145 0.7109° |0.0188
Comorbidity (Linear)* 0.000226 | 0.000093 | 1.0003° |0.0148
Stage by Gleason Score -- -- -- --

T3 NO MO, 2-7 - Reference - -- 1.0 --

T3 NO MO, 8-10 0.8941 0.1148 2.4452

T4 NO MO, 2-7 0.8291 0.1598 2.2912

T4 NO MO, 8-10 1.8773 0.1210 6.5355

T1-T3 N1 MO, 2-7 0.6493 0.1909 1.9142 | 0.0007

T1-T3 N1 MO, 8-10 1.2751 0.1551 3.5791

T4 N1 MO, 2-7 1.4019 0.4584 4.0631 |0.0022

T4 N1 MO, 8-10 2.4656 0.2349 11.7701

'Restricted Cubic Spline with four knots is given by C(u)= &beta, u+ &theta; ¢, (u)+&theta, ¢, (u) where
c¢i (u) and c; (u) are cubic terms, model fit for range of ages 66-94.

? Relative Risk is for age 90 relative to age 66.

* Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were
set to the value of the effect of a score of 1.5. Average contribution to the comorbidity score of one
comorbidity was 0.43480.

*Relative Risk is for a Comorbidity Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Prostate

Group: Pretreatment Clinical without Comorbidity

Stage: Localized Apparent

5.1-10

Variable Beta S::} Eggr Rﬁ?stll(ve Pvalue
Age (Linear)' 0.0333 |0.00638 | 1.6477°
Race - -- - -
White -- -- 1.0 --
Black 0.3865 |0.0721 1.4718
Other -0.3234 | 0.1562 0.7237 10.0384
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.3545 |0.0645 1.4254
Year of Diagnosis (Linear) |-0.0658 | 0.0128 0.5181°
Gleason Score - - -- -
2-7 - Reference -- -- 1.0 --
8-10 1.6390 | 0.0571 5.1501

'Linear model fit for range of ages 40-65, but because of sparse data, ages 40-50 were set to the value of the effect at

age 50.

? Relative Risk is for age 65 relative to age 50.

? Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the

value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidity Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Prostate

Group: Pretreatment Clinical with Comorbidity

Stage: Localized Apparent

5.1-11

Std Error

Relative

Variable Beta of Beta Risk Pvalue
Age (Restricted Cubic Spline)' | -- - 8.8000% | --
u 0.0265 0.0229 1.0269 |0.2470
ci(u) 0.1646 0.0806 1.1789 |0.0412
co(u) -0.3177 | 0.1949 0.7278 ]0.1031
Race - -- - --
White -- -- 1.0 -
Black 0.2941 0.0621 1.3419
Other -0.5825 10.1013 0.5585
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.2480 0.0424 1.2814
Year of Diagnosis (Linear) -0.0842 | 0.00782 0.4310°
Comorbidity (Linear)* 0.000237 | 0.000049 | 1.0004°
Gleason Score -- - -- -
2-7 - Reference -- -- 1.0 --
8-10 1.1593 0.0380 3.1877

'Restricted Cubic Spline with four knots is given by C(u)= &beta; u+ &theta; c; (u)+&theta, c, (u) where ¢, (u) and
¢, (u) are cubic terms, model fit for range of ages 66-94, but because of sparse data, ages 90-94 were set to the value

of the effect at age 90.

? Relative Risk is for age 90 relative to age 66.
3 Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidity Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Prostate 5.1-12
Group: Pretreatment Clinical without Comorbidity
Stage: Localized Inapparent

. Std Error | Relative
Variable Beta of Beta Risk Pvalue

Age (Linear)' 0.0473 |0.00996 |2.0317°

Race - - -- -
White - - 1.0 -
Black 0.2266 |0.1139 1.2543 | 0.0467
Other -0.4806 | 0.2632 0.6184 |0.0679

Marital Status - - — —

Married (Reference) -- -- 1.0 --

Single 0.3890 |0.0996 1.4755

Year of Diagnosis (Linear) | -0.0960 | 0.0196 0.3828°

Stage by Gleason Score -- -- -- --
Tla, 2-7 - Reference -- -- 1.0 --
Tla, 8-10 2.8252 10.8371 16.8645 |0.0007
T1b, 2-7 1.7266 |0.5211 5.6215 | 0.0009
T1b, 8-10 4.1209 |0.4938 61.6117
Tlc, 2-7 0.9719 |0.4510 2.6429 |0.0312
Tlc, 8-10 2.2865 |0.4536 9.8401

'Linear model fit for range of ages 40-65, but because of sparse data, ages 40-50 were set to the value of
the effect at age 50.

? Relative Risk is for age 65 relative to age 50.

* Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were
set to the value of the effect of a score of 1.5. Average contribution to the comorbidity score of one
comorbidity was 0.43480.

*Relative Risk is for a Comorbidity Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Prostate 5.1-13
Group: Pretreatment Clinical with Comorbidity
Stage: Localized Inapparent

. Std Error | Relative
Variable Beta of Beta Risk Pvalue

Age (Restricted Cubic Spline)' | -- - 3.5964% | --
u -0.0121 | 0.0375 0.9879 | 0.7464
ci(u) 0.4363 0.1408 1.5470 | 0.0020
ca2(u) -1.1623 | 0.3777 0.3128 |0.0021

Race - -- - --
White - - 1.0 -
Black 0.1269 0.0940 1.1353 | 0.1769
Other -0.6197 |0.1633 0.5381 | 0.0001

Marital Status - - — —

Married (Reference) -- -- 1.0 --
Single 0.3255 0.0628 1.3847
Year of Diagnosis (Linear) -0.0852 10.0118 0.4265
Comorbidity (Linear)* 0.000363 | 0.000070 | 1.0005
Stage by Gleason Score -- -- -- --
Tla, 2-7 - Reference - -- 1.0 --
Tla, 8-10 1.8751 0.2497 6.5213
T1b, 2-7 0.8490 0.1591 2.3373
T1b, 8-10 2.6085 0.1452 13.5792
Tlc, 2-7 0.5046 0.1291 1.6563
Tlc, 8-10 1.4644 0.1330 4.3248

'Restricted Cubic Spline with four knots is given by C(u)= &beta, u+ &theta; ¢, (u)+&theta, ¢, (u) where
¢1 (u) and ¢, (u) are cubic terms, model fit for range of ages 66-94, but because of sparse data, ages 90-94
were set to the value of the effect at age 90.

? Relative Risk is for age 90 relative to age 66.

? Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were
set to the value of the effect of a score of 1.5. Average contribution to the comorbidity score of one
comorbidity was 0.43480.

*Relative Risk is for a Comorbidity Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Prostate 5.1-14
Group: Pure Clinical without Comorbidity
Stage: Distant Mets
Variable Beta S::} Eggr Rﬂ?stll(ve Pvalue
Age (Linear)' -0.0156 | 0.00448 0.7913° | 0.0005
Race - -- - -
White -- -- 1.0 --
Black 0.0336 |0.0612 1.0342 | 0.5827
Other -0.3070 | 0.1071 0.7357 ]0.0041
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.1044 |0.0515 1.1101 | 0.0426
Year of Diagnosis (Linear) |-0.0234 | 0.00899 0.7914° | 0.0093
Gleason Score - - -- -
2-7 - Reference -- -- 1.0 --
8-10 0.6078 | 0.0590 1.8365

'Linear model fit for range of ages 40-65.

? Relative Risk is for age 65 relative to age 50.

* Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were

set to the value of the effect of a score of 1.5. Average contribution to the comorbidity score of one

comorbidity was 0.43480.

*Relative Risk is for a Comorbidity Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Prostate 5.1-15
Group: Pure Clinical with Comorbidity
Stage: Distant Mets
Variable Beta ng gz:;r Ri’i?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- - 1.8906 | -
u 0.0188 |0.0162 1.0189 | 0.2460
ci(u) -0.00358 | 0.0531 0.9964 |0.9463
co(u) 0.0566 |0.1772 1.0582 | 0.7496
Race - - -- --
White -- -- 1.0 -
Black 0.0233 | 0.0651 1.0236 | 0.7206
Other -0.3022 | 0.0879 0.7392 | 0.0006
Marital Status -- -- - -
Married (Reference) -- -- 1.0 --
Single 0.0549 |0.0459 1.0564 |0.2314
Year of Diagnosis (Linear) -0.0208 | 0.00741 0.8122° |0.0050
Comorbidity (Linear)* 0.1324  |0.0537 1.2196° | 0.0136
Gleason Score -- -- - -
2-7 - Reference -- -- 1.0 --
8-10 0.6028 | 0.0509 1.8272

'Restricted Cubic Spline with four knots is given by C(u)= &beta, u+ &theta; ¢, (u)+&theta, c,(u) where
¢i (u) and ¢, (u) are cubic terms, model fit for range of ages 66-94.> Relative Risk is for age 90 relative to

age 66.

* Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.
*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were

set to the value of the effect of a score of 1.5. Average contribution to the comorbidity score of 1

comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Prostate

Group: Pure Clinical without Comorbidity

Stage: Locally Advanced

5.1-16

Variable Beta S::} Eggr Rﬂ?stll(ve Pvalue

Age (Linear)' 0.00236 | 0.0114 1.0360° | 0.8365
Race -- -- - -

White -- -- 1.0 --

Black 0.00863 | 0.1360 1.0087 |0.9494

Other -0.1137 |0.2382 0.8926 |0.6333
Marital Status -- -- -- --

Married (Reference) -- -- 1.0 --

Single 0.3067 |0.1139 1.3589 |0.0071
Year of Diagnosis (Linear) |-0.0350 |0.0230 0.7045° |0.1277
Stage by Gleason Score -- -- -- --

T3 NO MO, 2-7 - Reference | -- -- 1.0 -

T3 NO MO, 8-10 1.1538 |0.1456 3.1703

T4 NO MO, 2-7 0.7545 |0.2463 2.1266 | 0.0022

T4 NO MO, 8-10 1.9109 |0.1689 6.7593

T1-T3 N1 MO, 2-7 0.6631 |0.3555 1.9408 |0.0622

T1-T3 N1 MO, 8-10 0.9351 |0.2550 2.5476 | 0.0002

T4 N1 MO, 2-7 1.5708 |0.5926 4.8106 |0.0080

T4 N1 MO, 8-10 2.5996 |0.3184 13.4577

'Linear model fit for range of ages 40-65, but because of sparse data, ages 40-50 were set to the value of

the effect at age 50.

* Relative Risk is for age 65 relative to age 50.
* Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were
set to the value of the effect of a score of 1.5. Average contribution to the comorbidity score of one

comorbidity was 0.43480.

*Relative Risk is for a Comorbidity Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Prostate 5.1-17
Group: Pure Clinical with Comorbidity
Stage: Locally Advanced

. Std Error | Relative
Variable Beta of Beta Risk Pvalue

Age (Restricted Cubic Spline)' | -- -- 3.1400% | --
u -0.0557 | 0.0362 0.9458 |0.1238
ci(u) 0.3086 |0.1685 1.3615 | 0.0671
ca2(u) -0.5545 [ 0.4129 0.5743 | 0.1793

Race - - -- --
White - - 1.0 -
Black 0.1983 |0.1199 1.2193 | 0.0982
Other -0.6416 | 0.1890 0.5265 | 0.0007

Marital Status - - - —

Married (Reference) -- -- 1.0 --

Single 0.2066 | 0.0865 1.2295 ]0.0168
Year of Diagnosis (Linear) -0.0486 | 0.0156 0.6152° [0.0018
Comorbidity (Linear)* 0.2347 |0.0961 1.4220° |0.0146
Stage by Gleason Score -- -- -- --

T3 NO MO, 2-7 - Reference - - 1.0 --

T3 NO MO, 8-10 0.9022 | 0.1191 2.4650

T4 NO MO, 2-7 0.8609 |0.1650 2.3654

T4 NO MO, 8-10 1.8988 |0.1249 6.6782

T1-T3 N1 MO, 2-7 0.5301 |0.3060 1.6990 | 0.0832

T1-T3 N1 MO, 8-10 1.0414 |0.2407 2.8331

T4 N1 MO, 2-7 1.1196 |0.5874 3.0636 | 0.0566

T4 N1 MO, 8-10 2.6755 |0.2589 14.5193

'Restricted Cubic Spline with four knots is given by C(u)= &beta, u+ &theta; ¢, (u)+&theta, c,(u) where
¢1 (u) and c; (u) are cubic terms, model fit for range of ages 66-94, but because of sparse data, ages 90-94
were set to the value of the effect at age 90.

? Relative Risk is for age 90 relative to age 66.

* Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were
set to the value of the effect of a score of 1.5. Average contribution to the comorbidity score of 1
comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Prostate

Group: Pure Clinical without Comorbidity

Stage: Localized Apparent

5.1-18

Variable Beta S::} Eggr Rﬂ?stll(ve Pvalue

Age (Linear)' 0.0171 |0.00867 |1.2931° |0.0482
Race - -- - -

White -- -- 1.0 --

Black 0.3500 |0.0875 1.4191

Other -0.5467 | 0.2137 0.5789 ]0.0105
Marital Status -- - - -

Married (Reference) -- -- 1.0 --

Single 0.3073 |0.0801 1.3598 | 0.0001
Year of Diagnosis (Linear) | -0.0987 | 0.0169 0.3726°
Gleason Score - - -- -

2-7 - Reference -- -- 1.0 --

8-10 1.6989 |0.0752 5.4678

'Linear model fit for range of ages 40-65, but because of sparse data, ages 40-50 were set to the value of

the effect at age 50.

? Relative Risk is for age 65 relative to age 50.

* Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were

set to the value of the effect of a score of 1.5. Average contribution to the comorbidity score of one

comorbidity was 0.43480.

*Relative Risk is for a Comorbidity Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Prostate 5.1-19
Group: Pure Clinical with Comorbidity
Stage: Localized Apparent
Variable Beta ng gg’;r Ri’i?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- -- 6.0325% | --
u -0.00362 | 0.0208 0.9964 |0.8617
ci(u) 0.1886 | 0.0770 1.2076 | 0.0144
co(u) -0.3340 |0.1903 0.7160 | 0.0792
Race - - -- --
White -- -- 1.0 -
Black 0.2395 | 0.0657 1.2706 | 0.0003
Other -0.5906 |0.1061 0.5540
Marital Status -- -- - -
Married (Reference) -- -- 1.0 --
Single 0.2390 |0.0443 1.2700
Year of Diagnosis (Linear) -0.0857 |0.00827 0.4243°
Comorbidity (Linear)* 0.1928 |0.0513 1.3355° | 0.0002
Gleason Score -- -- - -
2-7 - Reference -- -- 1.0 --
8-10 1.1609 | 0.0406 3.1929

'Restricted Cubic Spline with four knots is given by C(u)= &beta; ut &theta, ¢, (u)+&theta, c,(u) where c; (u) and
¢, (u) are cubic terms, model fit for range of ages 66-94, but because of sparse data, ages 90-94 were set to the value

of the effect at age 90.

? Relative Risk is for age 90 relative to age 66.
3 Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of 1 comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).

http://surveillance.cancer.gov/reports/




Site: Prostate 5.1-20
Group: Pure Clinical without Comorbidity
Stage: Localized Inapparent

. Std Error | Relative
Variable Beta of Beta Risk Pvalue

Age (Linear)' 0.0362 |0.0138 1.7224> | 0.0086

Race - - -- -
White - - 1.0 -
Black 0.0624 |0.1415 1.0644 | 0.6593
Other -0.1999 | 0.2807 0.8188 |0.4763

Marital Status - - — —

Married (Reference) -- -- 1.0 --

Single 0.4304 |0.1201 1.5378 | 0.0003

Year of Diagnosis (Linear) | -0.1254 | 0.0254 0.2853°

Stage by Gleason Score -- -- -- --

Tla, 2-7 - Reference -- -- 1.0 --

Tla, 8-10 3.4859 |0.7382 32.6533

T1b, 2-7 1.7046 |0.5079 5.4992 | 0.0008

T1b, 8-10 4.2506 |0.4618 70.1440

Tlc, 2-7 1.1431 |0.4181 3.1364 | 0.0063

Tlc, 8-10 2.5623 |0.4267 12.9657
'Linear model fit for range of ages 40-65, but because of sparse data, ages 40-50 were set to the value of
the effect at age 50.

? Relative Risk is for age 65 relative to age 50.

* Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were
set to the value of the effect of a score of 1.5. Average contribution to the comorbidity score of one
comorbidity was 0.43480.

*Relative Risk is for a Comorbidity Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Prostate 5.1-21
Group: Pure Clinical with Comorbidity
Stage: Localized Inapparent

. Std Error | Relative
Variable Beta of Beta Risk Pvalue

Age (Restricted Cubic Spline)' | -- -- 5.5932% |--
u -0.0197 | 0.0346 0.9805 |0.5684
ci(u) 0.3944 |0.1361 1.4835 |0.0037
co(u) -1.0251 | 0.3722 0.3587 |0.0059

Race - - -- --
White - - 1.0 -
Black 0.1032 |0.1003 1.1087 |0.3037
Other -0.6851 | 0.1774 0.5040 |0.0001

Marital Status - - - —

Married (Reference) -- -- 1.0 --
Single 0.3162 | 0.0659 1.3719
Year of Diagnosis (Linear) -0.0927 | 0.0125 0.3959°
Comorbidity (Linear)* 0.3381 |0.0733 1.6605°
Stage by Gleason Score -- -- -- --
Tla, 2-7 - Reference - - 1.0 --
Tla, 8-10 1.9562 |0.2556 7.0724
T1b, 2-7 0.8997 |0.1608 2.4588
T1b, 8-10 2.6659 [0.1473 14.3815
Tlc, 2-7 0.5757 10.1314 1.7783
Tlc, 8-10 1.5399 |0.1370 4.6643

'Restricted Cubic Spline with four knots is given by C(u)= &beta, u+ &theta, ¢, (u)+&theta, c,(u) where
¢1 (u) and ¢, (u) are cubic terms, model fit for range of ages 66-94, but because of sparse data, ages 90-94
were set to the value of the effect at age 90.

? Relative Risk is for age 90 relative to age 66.

? Relative Risk is for year 2005 relative to 1995 where the range is 1995-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were
set to the value of the effect of a score of 1.5. Average contribution to the comorbidity score of 1
comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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5.2 Strata Table and Cox Regression Tables for Colorectal Cancer Nomogram

Number of observations used in colorectal cancer analysis

Colorectal
With Como Without Como

Rectal Stage 0 436 460
Rectal Stage 1 (Surgery) 2110 2982
Rectal Stage 1 (No Surgery) 992 923
Rectal Stage 2 (Surgery) 2065 2738
Rectal Stage 3 (Surgery) 2312 3905
Proximal Stage 4 1504 2434
Proximal Stage 0 510 287
Proximal Stage 1 (Surgery) 6055
Proximal Stage 1 (No Surgery) 311
Proximal Stage 1 (Surg & No 3025
Surg)
Proximal Stage 2 (Surgery) 12265 6608
Proximal Stage 3 (Surgery) 9140 6595
Proximal Stage 4 5464 5259
Distal Stage 0 624 838
Distal Stage 1 (Surgery) 4596 5163
Distal Stage 1 (No Surgery) 722 760
Distal Stage 2 (Surgery) 6788 5965
Distal Stage 3 (Surgery) 5523 7501
Distal Stage 4 3851 5519
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Site: Colorectal 5.2-2
Group: Distal Without Comorbidity
Stage: 0
Variable Beta S::: ]E;g::r Rﬂ?stll(ve Pvalue
Age (Linear)' 0.0696 | 0.0240 2.8391° |0.0037
Marital Status -- -- -- --
Married (Reference) -- -- 1.0 --
Single 0.2534 |0.2851 1.2884 | 0.3741
Race -- -- - --
White - - 1.0 -
Black 1.1259 | 0.3601 3.0829 |0.0018
Other 0.2284 0.4179 1.2566 | 0.5847
Sex -- -- -- --
Male -- -- 1.0 --
Female -0.7832 | 0.3078 0.4569 |0.0109
Year of Diagnosis (Linear) | 0.0540 |0.0455 1.8120° |0.2347
Gleason Score -- - - -
2-7 - Reference - - 1.0 -
8-10 0.9541 |0.4152 2.5964 |0.0216

'Linear model fit for range of ages 40-65.

? Relative Risk is for age 65 relative to age 50.

? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.
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Site: Colorectal 5.2-3
Group: Distal Without Comorbidity
Stage: I (No Surgery)
Variable Beta S::} ]E;g::r Ri’i?stllive Pvalue
Age (Linear)' 0.00325 |0.0217 1.0499° | 0.8810
Marital Status -- -- -- --
Married (Reference) -- -- 1.0 --
Single 0.7958 |0.2846 2.2162 |0.0052
Race -- -- -- -
White - - 1.0 --
Black 0.3100 |0.3534 1.3635 |0.3803
Other -0.6689 | 0.6493 0.5123 10.3029
Sex -- -- -- --
Male -- -- 1.0 --
Female 0.1919 |0.2817 1.2116 | 0.4958
Year of Diagnosis (Linear) | 0.0476 | 0.0547 1.6889° |0.3838
Gleason Score -- - - -
2-7 - Reference - - 1.0 --
8-10 1.1772 | 0.5279 3.2452  10.0257

'Linear model fit for range of ages 40-65.

? Relative Risk is for age 65 relative to age 50.

? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.
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Site: Colorectal 5.2-4
Group: Distal Without Comorbidity
Stage: I (Surgery)

. Std Error | Relative
Variable Beta of Beta Risk Pvalue

Age (Linear)' 0.0297 100140  |1.5615° |0.0339

Marital Status - - — —

Married (Reference) -- -- 1.0 --
Single 0.3544 | 0.1559 1.4253 10.0231
Race -- -- - --
White -- -- 1.0 -
Black 0.7017 |0.2140 2.0172  |0.0010
Other -0.1956 | 0.2798 0.8223 10.4844
Sex -- -- -- --
Male -- -- 1.0 --
Female -0.3672 | 0.1526 0.6926 |0.0161

Year of Diagnosis (Linear) | -0.00522 | 0.0288 0.9442° |0.8560

Gleason Score - - - -

2-7 - Reference - - 1.0 -

8-10 0.0412 0.2778 1.0421 | 0.8820
'Linear model fit for range of ages 40-65, but because of sparse data, ages 40-50 were set to the value of the effect at
age 50.

* Relative Risk is for age 65 relative to age 50.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.
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Site: Colorectal 5.2-5
Group: Distal Without Comorbidity
Stage: II (Surgery)

. Std Error | Relative
Variable Beta of Beta Risk Pvalue

Age (Linear)' 0.0212 |0.00635 |1.3749° |0.0008

Marital Status - - — —

Married (Reference) -- -- 1.0 --
Single 0.2982 |0.0703 1.3475

Race -- -- - --
White -- -- 1.0 -
Black 0.3601 |0.0989 1.4335 1 0.0003
Other -0.1573 | 0.1111 0.8545 |0.1569

Sex -- -- -- --
Male -- -- 1.0 --
Female -0.1784 | 0.0683 0.8366 | 0.0090

Year of Diagnosis (Linear) | -0.0487 | 0.0121 0.5854°

Gleason Score - - - -

2-7 - Reference - - 1.0 -
8-10 0.2038 |0.0989 1.2261 |0.0392

Stage 11 -- -- -- --
Stage IIA -- -- 1.0 --
Stage 11B 0.7444 |0.0769 2.1052

"Linear model fit for range of ages 40-65, but because of sparse data, ages 40-50 were set to the
value of the effect at age 50.

? Relative Risk is for age 65 relative to age 50.

3 Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.
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Site: Colorectal 5.2-6
Group: Distal Without Comorbidity
Stage: IIT (Surgery)
Variable Beta S::: ]E;g::r Rﬂ?stll(ve Pvalue
Age (Linear)' 0.0116 |0.00320 1.1906° | 0.0003
Marital Status -- -- -- --
Married (Reference) -- -- 1.0 --
Single 0.2788 |0.0461 1.3215
Race -- -- - --
White -- -- 1.0 -
Black 0.2708 |0.0692 1.3110
Other -0.0229 | 0.0625 0.9774 |0.7146
Sex -- -- -- --
Male -- -- 1.0 --
Female -0.0684 | 0.0437 0.9339 |0.1172
Year of Diagnosis (Linear) | -0.0559 | 0.00756 0.5404°
Gleason Score -- - - -
2-7 - Reference -- - 1.0 -
8-10 0.5307 |0.0481 1.7002
Stage 111 -- -- -- --
Stage IITA -- -- 1.0 --
Stage I11B 1.0146 | 0.1006 2.7581
Stage I1IC 1.5664 |0.1014 4.7895

'Linear model fit for range of ages 40-65.

? Relative Risk is for age 65 relative to age 50.

? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.
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Site: Colorectal 5.2-7
Group: Distal Without Comorbidity
Stage: IV

. Std Error | Relative
Variable Beta of Beta Risk Pvalue

Age (Linear)' 0.00860 [0.00291 | 1.1377° |0.0031

Marital Status - - - .

Married (Reference) -- -- 1.0 --
Single 0.1759 10.0322 1.1923

Race -- -- -- -
White -- -- 1.0 -
Black 0.1866 |0.0490 1.2052 | 0.0001
Other 0.0139 |0.0482 1.0140 [0.7738

Sex -- -- -- --
Male -- -- 1.0 --
Female -0.0724 |0.0308 0.9302 |0.0189

Year of Diagnosis (Linear) | -0.0507 | 0.00462 0.5723°

Gleason Score - - — _

2-7 - Reference - - 1.0 --

8-10 0.3736 |0.0337 1.4529
'Linear model fit for range of ages 40-65, but because of sparse data, ages 40-50 were set to the value of the effect at
age 50.

* Relative Risk is for age 65 relative to age 50.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.
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Site: Colorectal 5.2-8
Group: Proximal Without Comorbidity
Stage: 0
Variable Beta S::: ]E;g::r Rﬂ?stll(ve Pvalue
Age (Linear)' 0.0301 |0.0266 1.5695° | 0.2581
Marital Status -- -- -- --
Married (Reference) -- -- 1.0 --
Single 0.8799 |0.3476 24106 [0.0114
Race -- -- - --
White - - 1.0 -
Black -0.5826 | 0.5144 0.5585 ]0.2575
Other 0.6316 |0.4609 1.8806 | 0.1705
Sex -- -- -- --
Male -- -- 1.0 --
Female 0.3002 |0.3390 1.3501 |0.3758
Year of Diagnosis (Linear) | -0.0746 | 0.0616 0.4403° |0.2260
Gleason Score -- - - -
2-7 - Reference - - 1.0 -
8-10 2.0515 |0.4029 7.7796

'Linear model fit for range of ages 40-65.

? Relative Risk is for age 65 relative to age 50.

? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.
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Site: Colorectal 5.2-9
Group: Proximal Without Comorbidity
Stage: I (Comb. Surgery and No Surgery)

. Std Error | Relative
Variable Beta of Beta Risk Pvalue

Age (Restricted Cubic Spline)' | -- -- 2.7207% | --
u 0.0667 | 0.0549 1.0690 | 0.2245
ci(u) -0.00828 | 0.0989 0.9918 0.9333
ca(u) -0.1308 | 0.5581 0.8774 |0.8147

Marital Status - - - —

Married (Reference) -- -- 1.0 --
Single 0.2911 |0.1791 1.3379 |0.1041
Race -- -- -- --
White -- -- 1.0 -
Black 0.7972 | 0.1894 2.2194
Other -0.1935 |0.3314 0.8241 |0.5594
Sex -- -- - -
Male -- -- 1.0 -
Female -0.4562 |0.1712 0.6337 | 0.0077
Year of Diagnosis (Linear) -0.0291 | 0.0296 0.7265° |0.3262

Gleason Score - - — —

2-7 - Reference - - 1.0 -

8-10 0.8662 | 0.2204 23777

'Restricted Cubic Spline with four knots is given by C(u)= &beta, u+ &theta, ¢, (u)+&theta, c,(u) where ¢, (u) and
¢, (u) are cubic terms, model fit for range of ages 40-65.

* Relative Risk is for age 65 relative to age 50.

? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.
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Site: Colorectal 5.2-10
Group: Proximal Without Comorbidity
Stage: II (Surgery)
Variable Beta S::: ]E;g::r Rﬂ?stll(ve Pvalue
Age (Linear)' 0.0214 |0.00533 1.3785°
Marital Status -- -- -- --
Married (Reference) -- -- 1.0 --
Single 0.2927 |0.0731 1.3400
Race -- -- - --
White - - 1.0 -
Black 0.4705 |0.0918 1.6008
Other -0.2705 | 0.1505 0.7630 |0.0723
Sex -- -- -- --
Male -- -- 1.0 --
Female -0.1672 | 0.0708 0.8460 |0.0182
Year of Diagnosis (Linear) | -0.0272 | 0.0120 0.7412° |0.0229
Gleason Score -- - - -
2-7 - Reference - - 1.0 -
8-10 0.2518 |0.0820 1.2863 | 0.0021
Stage I1 -- -- -- --
Stage [1A -- -- 1.0 --
Stage 11B 0.9089 |0.0756 2.4815

'Linear model fit for range of ages 40-65.

* Relative Risk is for age 65 relative to age 50.

? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.
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Site: Colorectal 5.2-11
Group: Proximal Without Comorbidity
Stage: IIT (Surgery)

. Std Error | Relative
Variable Beta of Beta Risk Pvalue

Age (Restricted Cubic Spline)' | -- -- 1.2586> | -
u 0.0405 |0.0125 1.0413 1 0.0012
ci(u) -0.0484 | 0.0262 0.9528 |0.0643
ca(u) 0.2330 |0.1423 1.2624 | 0.1015

Marital Status - - - —

Married (Reference) -- -- 1.0 --
Single 0.1929 |0.0459 1.2127
Race -- -- -- --
White -- -- 1.0 -
Black 0.2526 |0.0598 1.2874
Other 0.1050 |0.0776 1.1107 |0.1762
Sex -- - - -
Male -- -- 1.0 -
Female -0.1507 | 0.0433 0.8601 | 0.0005
Year of Diagnosis (Linear) -0.0388 | 0.00708 0.6523°

Gleason Score - - — —

2-7 - Reference -- -- 1.0 --
8-10 0.3914 |0.0441 1.4791
Stage 111 -- -- -- --
Stage I1IA -- -- 1.0 --
Stage 11IB 0.7622 0.1321 2.1431
Stage IIIC 1.5161 |0.1320 4.5544

'Restricted Cubic Spline with four knots is given by C(u)= &beta,; u+ &theta, ¢, (u)+&theta, c,(u) where ¢, (u) and
¢, (u) are cubic terms, model fit for range of ages 40-65.

* Relative Risk is for age 65 relative to age 50.

? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.
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Site: Colorectal 5.2-12
Group: Proximal Without Comorbidity
Stage: IV
Variable Beta S::: ]E;g::r Ri?stll{ve Pvalue
Age (Linear)' 0.00939 | 0.00225 | 1.1512°
Marital Status -- -- -- --
Married (Reference) -- -- 1.0 --
Single 0.1463 |0.0321 1.1575
Race -- -- -- -
White - - 1.0 --
Black 0.1306 |0.0416 1.1395 ]0.0017
Other 0.0334 |0.0595 1.0339 | 0.5750
Sex -- -- -- --
Male -- -- 1.0 --
Female -0.0278 |0.0303 0.9725 |0.3578
Year of Diagnosis (Linear) | -0.0462 | 0.00448 0.6016
Gleason Score -- - - -
2-7 - Reference -- -- 1.0 --
8-10 0.4711 |0.0307 1.6018

'Linear model fit for range of ages 40-65.

? Relative Risk is for age 65 relative to age 50.

? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.
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Site: Colorectal 5.2-13
Group: Rectal without Comorbidity
Stage: 0

. Std Error | Relative
Variable Beta of Beta Risk Pvalue

Age (Linear)' 0.0215 [0.0234 | 1.3816° |0.3565

Marital Status - - - .

Married (Reference) -- -- 1.0 --
Single 0.2028 |0.2641 1.2248 |0.4426
Race -- -- -- -
White -- -- 1.0 -
Black 0.3148 |0.4178 1.3700 |0.4512
Other -1.1629 |0.6919 0.3126 | 0.0928
Sex -- -- -- --
Male -- -- 1.0 --
Female 0.00671 |0.2472 1.0067 |0.9783

Year of Diagnosis (Linear) | -0.0177 | 0.0476 0.8229° |0.7098

Gleason Score - - — _

2-7 - Reference - - 1.0 --

8-10 0.5792 |0.4227 1.7846 | 0.1706
'Linear model fit for range of ages 40-65, but because of sparse data, ages 40-50 were set to the value of the effect at
age 50.

* Relative Risk is for age 65 relative to age 50.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.
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Site: Colorectal 5.2-14
Group: Rectal Without Comorbidity
Stage: I (No Surgery)
Variable Beta S::: ]E;g::r Rﬂ?stll(ve Pvalue
Age (Linear)' 0.0141 |0.0136 1.2356° | 0.3010
Marital Status -- -- -- --
Married (Reference) -- -- 1.0 --
Single 0.7587 |0.1804 2.1355
Race -- -- - --
White - - 1.0 -
Black 0.0576 |0.3746 1.0593 | 0.8777
Other 0.5919 |0.2387 1.8073 |0.0132
Sex -- -- -- --
Male -- -- 1.0 --
Female -0.0480 | 0.1813 0.9531 |0.7911
Year of Diagnosis (Linear) | 0.0604 | 0.0357 1.9430° |0.0908
Gleason Score -- - - -
2-7 - Reference -- - 1.0 -
8-10 0.9351 |0.2241 2.5474

'Linear model fit for range of ages 40-65.

? Relative Risk is for age 65 relative to age 50.

? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.
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Site: Colorectal 5.2-15
Group: Rectal Without Comorbidity
Stage: I (Surgery)

. Std Error | Relative
Variable Beta of Beta Risk Pvalue

Age (Linear)' 0.0130 |0.0113 1.2145° |0.2512

Marital Status - - - .

Married (Reference) -- -- 1.0 --
Single 0.1744 |0.1303 1.1905 |0.1808
Race -- -- -- -
White -- -- 1.0 -
Black 0.9480 |0.1969 2.5805
Other 0.1041 |0.1899 1.1097 |0.5835
Sex -- -- -- --
Male -- -- 1.0 --
Female -0.1378 |0.1239 0.8712 | 0.2660

Year of Diagnosis (Linear) | 0.00365 | 0.0228 1.0410° |0.8729

Gleason Score - - — _

2-7 - Reference - - 1.0 --

8-10 0.2237 10.1674 1.2507 |0.1814
'Linear model fit for range of ages 40-65, but because of sparse data, ages 40-50 were set to the value of the effect at
age 50.

* Relative Risk is for age 65 relative to age 50.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.
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Site: Colorectal 5.2-16
Group: Rectal Without Comorbidity
Stage: II (Surgery)
Variable Beta S::: ]E;g::r Rﬂ?stll(ve Pvalue
Age (Linear)' 0.0220 |0.00660 1.3914° | 0.0008
Marital Status -- -- -- --
Married (Reference) -- -- 1.0 --
Single 0.3066 |0.0917 1.3588 | 0.0008
Race -- -- - --
White - - 1.0 -
Black 0.3451 |0.1491 1.4121 |0.0207
Other -0.1081 | 0.1457 0.8976 | 0.4584
Sex -- -- -- --
Male -- -- 1.0 --
Female -0.0612 | 0.0924 0.9406 |0.5075
Year of Diagnosis (Linear) | -0.0304 | 0.0162 0.7159° |0.0605
Gleason Score -- - - -
2-7 - Reference -- - 1.0 -
8-10 0.5018 |0.1094 1.6516
Stage I1 -- -- -- --
Stage [1A -- -- 1.0 --
Stage 11B 0.7807 |0.1070 2.1831

'Linear model fit for range of ages 40-65.

* Relative Risk is for age 65 relative to age 50.

? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.
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Site: Colorectal 5.2-17
Group: Rectal Without Comorbidity
Stage: IIT (Surgery)
Variable Beta S::: ]E;g::r Rﬂ?stll(ve Pvalue
Age (Linear)' 0.0153 | 0.00420 1.2580° | 0.0003
Marital Status -- -- -- --
Married (Reference) -- -- 1.0 --
Single 0.0609 | 0.0639 1.0628 | 0.3401
Race -- -- - --
White -- -- 1.0 -
Black 0.1918 |0.1099 1.2115 |0.0808
Other -0.00885 |0.0833 0.9912 |0.9154
Sex -- -- -- --
Male -- -- 1.0 --
Female -0.1299 |0.0597 0.8782 10.0295
Year of Diagnosis (Linear) | -0.0519 |0.0101 0.5652°
Gleason Score -- - - -
2-7 - Reference -- - 1.0 -
8-10 0.5037 ]0.0601 1.6548
Stage 111 -- -- -- --
Stage IITA -- -- 1.0 --
Stage 11IB 1.0052  |0.1131 2.7325
Stage I1IC 1.4373  ]0.1133 4.2093

'Linear model fit for range of ages 40-65.

? Relative Risk is for age 65 relative to age 50.

? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.
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Site: Colorectal 5.2-18
Group: Rectal Without Comorbidity
Stage: IV

. Std Error | Relative
Variable Beta of Beta Risk Pvalue

Age (Linear)' 0.0155 |0.00435 | 1.2623° |0.0004

Marital Status - - — —

Married (Reference) -- -- 1.0 --
Single 0.2016 |0.0470 1.2233
Race -- -- - --
White -- -- 1.0 -
Black 0.3140 |0.0771 1.3689
Other 0.1206 |0.0692 1.1282 | 0.0812
Sex -- -- -- --
Male -- -- 1.0 --
Female -0.0713 | 0.0489 0.9312 |0.1454

Year of Diagnosis (Linear) |-0.0552 | 0.00707 0.5446

Gleason Score - - - -

2-7 - Reference - - 1.0 -

8-10 0.3402 |0.0497 1.4052
'Linear model fit for range of ages 40-65, but because of sparse data, ages 40-50 were set to the value of the effect at
age 50.

* Relative Risk is for age 65 relative to age 50.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.
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Site: Colorectal 5.2-19
Group: Distal With Comorbidity
Stage: 0
Variable Beta S::} ]E;g::r Rﬁ?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- - 8.7744% | --
u 0.0119 0.1059 1.0120 |0.9103
ci(u) 0.1711 0.4116 1.1866 | 0.6777
co(u) -0.2399 |1.0310 0.7867 |0.8160
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single -0.0413 | 0.2629 0.9595 |0.8752
Race -- -- -- --
White -- -- 1.0 -
Black 0.3212 0.4854 1.3788 | 0.5081
Other 0.4717 0.3885 1.6027 |0.2248
Sex -- -- -- --
Male -- -- 1.0 -
Female -0.3928 |0.2604 0.6752 10.1314
Year of Diagnosis (Linear) 0.0693 0.0407 2.1441° |0.0882
Gleason Score -- - - -
2-7 - Reference -- - 1.0 -
8-10 0.6280 0.4211 1.8739 | 0.1358
Comorbidity (Linear)* 0.000458 | 0.000231 | 1.0007° |0.0470

'Restricted Cubic Spline with four knots is given by C(u)= &beta; ut &theta, ¢, (u)+&theta, c,(u) where c; (u) and
¢, (u) are cubic terms, model fit for range of ages 66-94, but because of sparse data, ages 90-94 were set to the value

of the effect at age 90.

* Relative Risk is for age 90 relative to age 66.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Colorectal 5.2-20
Group: Distal With Comorbidity
Stage: I (No Surgery)
Variable Beta S::} ]E;g::r Rﬁ?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- - 4.5910% | --
u 0.0451 0.0781 1.0461 | 0.5637
ci(u) -0.2192 | 0.3139 0.8031 |0.4849
co(u) 0.7459 0.7186 2.1084 ]0.2993
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.4196 0.2167 1.5214 ]0.0528
Race -- -- -- --
White -- -- 1.0 -
Black 0.1895 0.3249 1.2086 | 0.5598
Other -0.0889 |0.3970 0.9149 |0.8228
Sex -- - - -
Male -- -- 1.0 -
Female -0.5125  0.2197 0.5990 |0.0196
Year of Diagnosis (Linear) -0.0224 1 0.0327 0.7818° |0.4942
Gleason Score -- - - -
2-7 - Reference -- - 1.0 -
8-10 1.0730 0.3370 2.9242 |0.0015
Comorbidity (Linear)* 0.000488 | 0.000185 | 1.0007° |0.0083

'Restricted Cubic Spline with four knots is given by C(u)= &beta; ut &theta, ¢, (u)+&theta, c,(u) where c; (u) and

¢, (u) are cubic terms, model fit for range of ages 66-94.
* Relative Risk is for age 90 relative to age 66.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Colorectal 5.2-21
Group: Distal With Comorbidity
Stage: I (Surgery)
Variable Beta S::} ]E;g::r Rﬁ?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- -- 5.4443% | -
u 0.0841 0.0449 1.0878 | 0.0609
ci(u) -0.1194 | 0.1558 0.8874 |0.4432
co(u) 0.3879 0.4337 1.4739 ]0.3711
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.1754 0.1092 1.1917 ]0.1083
Race -- -- -- --
White -- -- 1.0 -
Black 0.00584 | 0.2209 1.0059 |0.9789
Other -0.4089 | 0.2245 0.6644 | 0.0686
Sex -- - - -
Male -- -- 1.0 -
Female -0.1837 | 0.1069 0.8322 | 0.0857
Year of Diagnosis (Linear) -0.00603 |0.0171 0.9359° |0.7244
Gleason Score -- - - -
2-7 - Reference -- -- 1.0 -
8-10 0.1209 0.1663 1.1285 |0.4673
Comorbidity (Linear)* 0.000443 | 0.000102 |1.0007°

'Restricted Cubic Spline with four knots is given by C(u)= &beta; ut &theta, ¢, (u)+&theta, c,(u) where c; (u) and

¢, (u) are cubic terms, model fit for range of ages 66-94.
* Relative Risk is for age 90 relative to age 66.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Colorectal 5.2-22
Group: Distal With Comorbidity
Stage: II (Surgery)
Variable Beta S::} ]E;g::r Rﬁ?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- - 3.0379% | --
u 0.0483 0.0202 1.0494 | 0.0171
ci(u) -0.0256 | 0.0645 0.9747 ]0.6911
co(u) 0.0931 0.1853 1.0976 | 0.6152
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.2420 0.0571 1.2739
Race -- -- -- --
White -- -- 1.0 -
Black 0.3222 0.0938 1.3802 | 0.0006
Other -0.1069 | 0.1060 0.8986 |0.3131
Sex -- - - -
Male -- -- 1.0 -
Female -0.1878 | 0.0554 0.8288 | 0.0007
Year of Diagnosis (Linear) -0.00832 | 0.00840 0.9125° [0.3219
Gleason Score -- - - -
2-7 - Reference -- - 1.0 -
8-10 0.2005 0.0758 1.2221 | 0.0081
Stage 11 -- -- -- --
Stage IIA -- -- 1.0 --
Stage 11B 0.7218 0.0587 2.0581
Comorbidity (Linear)* 0.000232 | 0.000056 | 1.0003°

'Restricted Cubic Spline with four knots is given by C(u)= &beta, u+ &theta, ¢, (u)+&theta, c,(u) where ¢, (u) and

¢, (u) are cubic terms, model fit for range of ages 66-94.
* Relative Risk is for age 90 relative to age 66.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Colorectal 5.2-23
Group: Distal With Comorbidity
Stage: IIT (Surgery)
Variable Beta S::: ]E;g::r Rﬂ?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- - 2.5539* | --
u 0.0202 0.0179 1.0204 | 0.2581
ci(u) 0.0327 0.0682 1.0332 | 0.6320
co(u) -0.0358 | 0.1782 0.9648 | 0.8406
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.1030 0.0493 1.1084 |0.0368
Race -- -- -- --
White -- -- 1.0 -
Black 0.2665 0.0860 1.3054 | 0.0019
Other -0.1494 | 0.0801 0.8612 |0.0621
Sex - - - -
Male -- -- 1.0 -
Female 0.0274 0.0483 1.0278 | 0.5700
Year of Diagnosis (Linear) -0.0249 | 0.00725 0.7603 | 0.0006
Gleason Score -- - - -
2-7 - Reference -- - 1.0 -
8-10 0.2879 0.0521 1.3337
Stage 111 -- -- -- --
Stage I1IA -- -- 1.0 --
Stage 11IB 1.0050 0.1073 2.7320
Stage I1IC 1.4963 0.1099 4.4652
Comorbidity (Linear)* 0.000259 | 0.000051 | 1.0004°

'Restricted Cubic Spline with four knots is given by C(u)= &beta, u+ &theta, ¢, (u)+&theta, c,(u) where ¢, (u) and
¢, (u) are cubic terms, model fit for range of ages 66-94, but because of sparse data, ages 90-94 were set to the value

of the effect at age 90.

? Relative Risk is for age 90 relative to age 66.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.
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*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.
*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Colorectal 5.2-24
Group: Distal With Comorbidity
Stage: IV
Variable Beta S::} ]E;g::r Rﬁ?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- -- 2.2352% | --
u 0.0338 0.0137 1.0344 |0.0139
ci(u) -0.0705 | 0.0529 0.9319 |0.1827
co(u) 0.2620 0.1554 1.2996 |0.0917
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.1723 0.0385 1.1880
Race -- -- -- --
White -- -- 1.0 -
Black -0.0391 |0.0672 0.9616 |0.5604
Other -0.1169 | 0.0693 0.8897 ]0.0918
Sex -- - - -
Male -- -- 1.0 -
Female -0.0536 | 0.0378 0.9478 | 0.1569
Year of Diagnosis (Linear) -0.0271 | 0.00519 0.7420°
Gleason Score -- - - -
2-7 - Reference -- -- 1.0 -
8-10 0.3522 0.0399 1.4222
Comorbidity (Linear)* 0.000201 | 0.000043 |1.0003°

'Restricted Cubic Spline with four knots is given by C(u)= &beta; ut &theta, ¢, (u)+&theta, c,(u) where c; (u) and
¢, (u) are cubic terms, model fit for range of ages 66-94, but because of sparse data, ages 90-94 were set to the value

of the effect at age 90.

* Relative Risk is for age 90 relative to age 66.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).

http://surveillance.cancer.gov/reports/



Site: Colorectal 5.2-25
Group: Proximal With Comorbidity
Stage: 0
Variable Beta S::} ]E;g::r Rﬁ?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- - 6.3089% | --
u -0.0719 | 0.0968 0.9306 |0.4578
ci(u) 0.5236 0.3064 1.6882 | 0.0875
ca(u) -1.3848 | 0.8634 0.2504 | 0.1087
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.1921 0.2663 1.2118 |0.4707
Race -- -- -- --
White -- -- 1.0 -
Black 0.6814 0.3260 1.9766 | 0.0366
Other 0.9627 0.5225 2.6188 |0.0654
Sex -- - - -
Male -- -- 1.0 -
Female -0.1236 1 0.2593 0.8837 10.6334
Year of Diagnosis (Linear) 0.0181 0.0398 1.2207° | 0.6487
Gleason Score -- - - -
2-7 - Reference -- - 1.0 -
8-10 0.7160 0.3161 2.0461 |0.0235
Comorbidity (Linear)* 0.000733 | 0.000197 |1.0011° |0.0002

'Restricted Cubic Spline with four knots is given by C(u)= &beta; ut &theta, ¢, (u)+&theta, c,(u) where c; (u) and

¢, (u) are cubic terms, model fit for range of ages 66-94.
* Relative Risk is for age 90 relative to age 66.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Colorectal 5.2-26
Group: Proximal With Comorbidity
Stage: I (No Surgery)
Variable Beta S::} ]E;g::r Rﬁ?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- - 5.6517% | --
u 0.0403 0.0596 1.0412 | 0.4984
ci(u) 0.0786 0.1262 1.0818 |0.5336
co(u) -0.3305 |0.6433 0.7186 | 0.6074
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.5659 0.2371 1.7610 | 0.0170
Race -- -- -- --
White -- -- 1.0 -
Black 0.5954 0.2721 1.8137 | 0.0287
Other -0.5747 | 0.5927 0.5629 |0.3322
Sex -- -- -- --
Male -- -- 1.0 -
Female -0.7178 1 0.2299 0.4878 |0.0018
Year of Diagnosis (Linear) 0.0447 0.0309 1.6353° |0.1476
Gleason Score -- - - -
2-7 - Reference -- - 1.0 -
8-10 1.2885 0.2587 3.6272
Comorbidity (Linear)* 0.000102 | 0.000179 | 1.0002° |0.5674

'Restricted Cubic Spline with four knots is given by C(u)= &beta; ut &theta, ¢, (u)+&theta, c,(u) where c; (u) and

¢, (u) are cubic terms, model fit for range of ages 66-94.
* Relative Risk is for age 90 relative to age 66.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Colorectal 5.2-27
Group: Proximal With Comorbidity
Stage: I (Surgery)
Variable Beta S::} ]E;g::r Rﬁ?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- -- 43102° |--
u 0.00861 |0.0336 1.0087 |0.7976
ci(u) 0.1000 0.0883 1.1052  |0.2573
co(u) -0.1951 | 0.2895 0.8227 10.5003
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.1016 0.0952 1.1070 | 0.2857
Race -- -- -- --
White -- -- 1.0 -
Black 0.5655 0.1462 1.7603 | 0.0001
Other 0.0653 0.2076 1.0674 |0.7532
Sex -- -- -- --
Male -- -- 1.0 -
Female -0.2885 | 0.0925 0.7494 | 0.0018
Year of Diagnosis (Linear) -0.0266 1 0.0143 0.7460° | 0.0634
Gleason Score -- - - -
2-7 - Reference -- -- 1.0 --
8-10 0.1543 0.1264 1.1668 |0.2224
Comorbidity (Linear)* 0.000552 | 0.000083 | 1.0008°

'Restricted Cubic Spline with four knots is given by C(u)= &beta; ut &theta, ¢, (u)+&theta, c,(u) where c; (u) and

¢, (u) are cubic terms, model fit for range of ages 66-94.
* Relative Risk is for age 90 relative to age 66.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).

http://surveillance.cancer.gov/reports/



Site: Colorectal 5.2-28
Group: Proximal With Comorbidity
Stage: II (Surgery)
Variable Beta S::} ]E;g::r Rﬁ?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- - 3.1805% | --
u 0.0418 0.0167 1.0427 |0.0120
ci(u) -0.0457 | 0.0464 0.9553 ]0.3244
co(u) 0.2360 0.1433 1.2661 | 0.0997
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.2474 0.0488 1.2807
Race -- -- -- --
White -- -- 1.0 -
Black 0.3167 0.0831 1.3726 | 0.0001
Other -0.0225 10.1092 0.9778 | 0.8369
Sex -- -- -- --
Male -- -- 1.0 -
Female -0.2355 | 0.0478 0.7902
Year of Diagnosis (Linear) -0.0153 | 0.00705 0.8449° |0.0297
Gleason Score -- - - -
2-7 - Reference -- - 1.0 -
8-10 0.1715 0.0491 1.1871 | 0.0005
Stage 11 -- -- -- --
Stage IIA -- -- 1.0 --
Stage 11B 0.7196 0.0503 2.0537
Comorbidity (Linear)* 0.000335 | 0.000043 | 1.0005

'Restricted Cubic Spline with four knots is given by C(u)= &beta, u+ &theta, ¢, (u)+&theta, c,(u) where ¢, (u) and
¢, (u) are cubic terms, model fit for range of ages 66-94, but because of sparse data, ages 90-94 were set to the value

of the effect at age 90.

* Relative Risk is for age 90 relative to age 66.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Colorectal 5.2-29
Group: Proximal With Comorbidity
Stage: IIT (Surgery)
Variable Beta S::: ]E;g::r Rﬂ?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- - 2.1039* | --
u 0.0154 0.0122 1.0155 |0.2093
ci(u) 0.0380 0.0423 1.0388 | 0.3684
co(u) -0.0692 |0.1160 0.9332 | 0.5509
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.1220 0.0367 1.1297 | 0.0009
Race -- -- -- --
White -- -- 1.0 -
Black 0.1974 0.0622 1.2182 ]0.0015
Other -0.1758 ]0.0784 0.8388 |0.0249
Sex -- -- -- --
Male -- -- 1.0 -
Female -0.1618 | 0.0365 0.8506
Year of Diagnosis (Linear) -0.0258 | 0.00522 0.7527°
Gleason Score -- - - -
2-7 - Reference -- - 1.0 -
8-10 0.2607 0.0338 1.2978
Stage 111 -- -- -- --
Stage I1IA -- -- 1.0 --
Stage 11IB 0.7081 0.0857 2.0300
Stage I1IC 1.3303 0.0869 3.7821
Comorbidity (Linear)* 0.000189 | 0.000036 | 1.0003°

'Restricted Cubic Spline with four knots is given by C(u)= &beta, u+ &theta, ¢, (u)+&theta, c,(u) where ¢, (u) and
¢, (u) are cubic terms, model fit for range of ages 66-94, but because of sparse data, ages 90-94 were set to the value

of the effect at age 90.

? Relative Risk is for age 90 relative to age 66.
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? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.
*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Colorectal 5.2-30
Group: Proximal With Comorbidity
Stage: IV
Variable Beta S::} ]E;g::r Rﬁ?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- - 1.6186> |-
u 0.00989 |0.0105 1.0099 | 0.3467
ci(u) 0.0346 0.0362 1.0352 | 0.3389
co(u) -0.0899 |0.1096 0.9140 |0.4120
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.0839 0.0327 1.0875 10.0102
Race -- -- -- --
White -- -- 1.0 -
Black -0.0140 |0.0548 0.9861 |0.7990
Other -0.0363 | 0.0705 0.9643 | 0.6064
Sex -- - - -
Male -- -- 1.0 -
Female -0.0225 10.0318 0.9778 10.4795
Year of Diagnosis (Linear) -0.0221 | 0.00431 0.7841°
Gleason Score -- - - -
2-7 - Reference -- - 1.0 -
8-10 0.3598 0.0301 1.4330
Comorbidity (Linear)* 0.000137 | 0.000034 |1.0002°

'Restricted Cubic Spline with four knots is given by C(u)= &beta; ut &theta, ¢, (u)+&theta, c,(u) where c; (u) and
¢, (u) are cubic terms, model fit for range of ages 66-94, but because of sparse data, ages 90-94 were set to the value

of the effect at age 90.

* Relative Risk is for age 90 relative to age 66.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Colorectal 5.2-31
Group: Rectal With Comorbidity
Stage: 0
Variable Beta S::} ]E;g::r Rﬁ?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- - 5.4103% | --
u -0.1353 | 0.0880 0.8734 |0.1241
ci(u) 0.4962 0.3339 1.6425 10.1372
co(u) -0.8611 | 0.8568 0.4227 ]0.3149
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.3814 0.2327 1.4643 10.1012
Race -- -- -- --
White -- -- 1.0 -
Black 0.9790 0.4027 2.6618 |0.0151
Other -0.8621 | 0.5627 0.4223 ]0.1255
Sex -- - - -
Male -- -- 1.0 -
Female -0.6438 | 0.2347 0.5253 | 0.0061
Year of Diagnosis (Linear) 0.0375 0.0350 1.5100° |0.2842
Gleason Score -- - - -
2-7 - Reference -- - 1.0 -
8-10 0.5288 0.3365 1.6968 | 0.1162
Comorbidity (Linear)* 0.000461 | 0.000216 |1.0007° |0.0325

'Restricted Cubic Spline with four knots is given by C(u)= &beta; ut &theta, ¢, (u)+&theta, c,(u) where c; (u) and
¢, (u) are cubic terms, model fit for range of ages 66-94, but because of sparse data, ages 90-94 were set to the value

of the effect at age 90.

* Relative Risk is for age 90 relative to age 66.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Colorectal 5.2-32
Group: Rectal With Comorbidity
Stage: I (No Surgery)
Variable Beta S::} ]E;g::r Rﬁ?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- - 3.8209% | --
u -0.0380 |0.049%4 0.9627 |0.4412
ci(u) 0.3161 0.1454 1.3718 |0.0297
co(u) -0.9563 | 0.4675 0.3843 | 0.0408
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.2267 0.1509 1.2544 10.1332
Race -- -- -- --
White -- -- 1.0 -
Black 0.4776 0.2720 1.6123 | 0.0790
Other -0.5788 | 0.3382 0.5606 | 0.0870
Sex -- - - -
Male -- -- 1.0 -
Female -0.2960 |0.1468 0.7438 | 0.0438
Year of Diagnosis (Linear) 0.0193 0.0232 1.2365° | 0.4048
Gleason Score -- - - -
2-7 - Reference -- - 1.0 -
8-10 0.3118 0.2049 1.3658 | 0.1282
Comorbidity (Linear)* 0.000413 | 0.000134 | 1.0006° |0.0020

'Restricted Cubic Spline with four knots is given by C(u)= &beta; ut &theta, ¢, (u)+&theta, c,(u) where c; (u) and
¢, (u) are cubic terms, model fit for range of ages 66-94, but because of sparse data, ages 90-94 were set to the value

of the effect at age 90.

* Relative Risk is for age 90 relative to age 66.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Colorectal 5.2-33
Group: Rectal With Comorbidity
Stage: I (Surgery)
Variable Beta S::} ]E;g::r Rﬁ?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- - 4.0803% | --
u 0.0470 0.0508 1.0482 | 0.3541
ci(u) -0.0244 |0.2160 0.9759 ]0.9102
co(u) 0.1059 0.4841 1.1117 ]0.8268
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.1484 0.1217 1.1600 |0.2228
Race -- -- -- --
White -- -- 1.0 -
Black 0.3736 0.2823 1.4530 |0.1856
Other 0.1877 0.1950 1.2065 |0.3356
Sex -- -- -- --
Male -- -- 1.0 -
Female -0.1903 | 0.1169 0.8267 |0.1034
Year of Diagnosis (Linear) -0.0268 1 0.0198 0.7446> |0.1757
Gleason Score -- - - -
2-7 - Reference -- - 1.0 -
8-10 0.4485 0.1549 1.5660 | 0.0038
Comorbidity (Linear)* 0.000472 | 0.000125 | 1.0007° |0.0002

'Restricted Cubic Spline with four knots is given by C(u)= &beta; ut &theta, ¢, (u)+&theta, c,(u) where c; (u) and

¢, (u) are cubic terms, model fit for range of ages 66-94.
* Relative Risk is for age 90 relative to age 66.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Colorectal 5.2-34
Group: Rectal With Comorbidity
Stage: II (Surgery)
Variable Beta S::} ]E;g::r Rﬁ?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- -- 2.8281% | --
u 0.0487 0.0355 1.0499 | 0.1704
ci(u) -0.1015 | 0.1561 0.9035 |0.5154
co(u) 0.2488 0.3245 1.2825 ]0.4432
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.2565 0.0923 1.2924 | 0.0055
Race -- -- -- --
White -- -- 1.0 -
Black 0.2516 0.1831 1.2861 |0.1694
Other -0.3833  |0.1926 0.6816 | 0.0466
Sex -- - - -
Male -- -- 1.0 -
Female -0.1785 10.0913 0.8365 |0.0506
Year of Diagnosis (Linear) -0.0337 10.0139 0.6900° |0.0154
Gleason Score -- - - -
2-7 - Reference -- -- 1.0 -
8-10 0.4791 0.1051 1.6146
Stage 11 -- -- -- --
Stage IIA -- -- 1.0 --
Stage 11B 0.9749 0.1052 2.6509
Comorbidity (Linear)* 0.000221 | 0.000103 | 1.0003> |0.0310

'Restricted Cubic Spline with four knots is given by C(u)= &beta, u+ &theta, ¢, (u)+&theta, c,(u) where ¢, (u) and

¢, (u) are cubic terms, model fit for range of ages 66-94.
* Relative Risk is for age 90 relative to age 66.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Colorectal 5.2-35
Group: Rectal With Comorbidity
Stage: IIT (Surgery)
Variable Beta S::: ]E;g::r Rﬂ?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- - 29366 | --
u -0.00853 |0.0273 0.9915 |0.7549
ci(u) 0.1243 0.1197 1.1324 1 0.2990
co(u) -0.1773  10.2703 0.8375 |0.5117
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.1399 0.0690 1.1501 |0.0427
Race -- -- -- --
White -- -- 1.0 -
Black 0.1998 0.1394 1.2211 |0.1519
Other 0.0554 0.1198 1.0570 | 0.6437
Sex - - - -
Male -- -- 1.0 -
Female -0.1050 |0.0674 0.9003 |0.1191
Year of Diagnosis (Linear) -0.0394 1 0.0106 0.6484> |0.0002
Gleason Score -- - - -
2-7 - Reference -- - 1.0 -
8-10 0.4325 0.0669 1.5411
Stage 111 -- -- -- --
Stage I1IA -- -- 1.0 --
Stage 11IB 0.5522 0.1052 1.7371
Stage I1IC 1.0445 0.1076 2.8418
Comorbidity (Linear)* 0.000125 | 0.000082 | 1.0002° |0.1287

'Restricted Cubic Spline with four knots is given by C(u)= &beta, u+ &theta, ¢, (u)+&theta, c,(u) where ¢, (u) and
¢, (u) are cubic terms, model fit for range of ages 66-94, but because of sparse data, ages 90-94 were set to the value

of the effect at age 90.

? Relative Risk is for age 90 relative to age 66.
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? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.
*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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Site: Colorectal 5.2-36
Group: Rectal With Comorbidity
Stage: IV
Variable Beta S::} ]E;g::r Rﬁ?stli(ve Pvalue
Age (Restricted Cubic Spline)' | -- -- 2.1282% | --
u 0.0481 0.0219 1.0493 | 0.0277
ci(u) -0.0725 ] 0.0904 0.9300 |0.4222
co(u) 0.1909 0.2603 1.2103 | 0.4635
Marital Status -- - - -
Married (Reference) -- -- 1.0 --
Single 0.3245 0.0614 1.3834
Race -- -- -- --
White -- -- 1.0 -
Black 0.1692 0.1192 1.1844 | 0.1558
Other -0.1471  |0.1171 0.8632 |0.2091
Sex -- - - -
Male -- -- 1.0 -
Female -0.00224 | 0.0604 0.9978 10.9705
Year of Diagnosis (Linear) -0.0115 |0.00841 0.8809° |0.1703
Gleason Score -- - - -
2-7 - Reference -- - 1.0 -
8-10 0.3915 0.0617 1.4792
Comorbidity (Linear)* 0.000167 | 0.000074 | 1.0003° |0.0243

'Restricted Cubic Spline with four knots is given by C(u)= &beta; ut &theta, ¢, (u)+&theta, c,(u) where c; (u) and
¢, (u) are cubic terms, model fit for range of ages 66-94, but because of sparse data, ages 90-94 were set to the value

of the effect at age 90.

* Relative Risk is for age 90 relative to age 66.
? Relative Risk is for year 2005 relative to 1994 where the range is 1994-2005.

*Model fit for range of Comorbidity Scores 0-5.125, but because of sparse data, scores of 1.5-5.125 were set to the
value of the effect of a score of 1.5. Average contribution to the comorbidity score of one comorbidity was 0.43480.

*Relative Risk is for a Comorbidty Score of 1.5 relative to a score of 0 (no comorbidity).
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6.0 Validation

The area under the time-dependent ROC curve statistics are presented for prostate cancer in
6.1 and for colorectal cancer in 6.2. Table 6.1-1 shows results for the 10-fold cross-validation where
AUCI is for cancer-specific mortality and AUC?2 is for other cause mortality at 1, 3, 5, 7, and
10 years post diagnosis for patients without comorbidity (ages 40-65) and patients with
comorbidity (ages 66-94). The calibration plots are given in Figures 6.1-1 through 6.1-6. In
the figures, each number and letter stands for the predicted year post diagnosis (1, 3, 5, 7, 10)
and quartile group (a, b, ¢, d). For example, the point ‘3a’ is for the 3-year crude cumulative
mortality rate in the first quartile group for the indicated mortality. The plot of the pairs
(mean of the predicted crude mortality and the nonparametric estimate of mortality) lie on a
45 degree angle line indicating that the models are good for predicting crude mortality rates.

The analogous table and figures are given in section 6.2 for colorectal cancer.
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6.1 Validation Table and Figures for Prostate Cancer Nomogram

Age 66+ with Comorbidity Scores

Pretreatment Pure Clinical Pathological
Year AUC1 AUC2 AUC1 AUC2 AUC1 AUC2
1-year 0.89 0.75 0.89 0.74 0.61 0.68
3-year 0.87 0.73 0.87 0.71 0.72 0.62
5-year 0.85 0.72 0.84 0.71 0.74 0.62
7year 0.83 0.71 0.83 0.70 0.76 0.61
10-year 0.82 0.69 0.82 0.68 0.76 0.61

Age <66 without Comorbidity Scores

Pretreatment Pure Clinical Pathological
Year AUC1 AUC2 AUC1 AUC2 AUC1 AUC2
1-year 0.91 0.63 0.94 0.59 0.59 0.63
3-year 0.92 0.61 0.93 0.58 0.71 0.62
5-year 0.90 0.61 0.91 0.59 0.78 0.62
7year 0.88 0.62 0.90 0.59 0.79 0.62
10-year 0.87 0.62 0.90 0.58 0.79 0.62

For each quartile group based on ordering the predicted cancer mortalities obtained from a 10-fold cross
validation for prostate cancer patients, the mean of the predicted cancer mortalities was compared with
a nonparametric estimate of crude mortality from cancer developed by Cronin and Feuer, and the
agreement was found to be very good. A similar analysis was done for predicted other cause mortalities
and again the agreement was good particularly for ages 66+ where comorbidities were included in the
models. The figures present graphs by age (<66 and 66+ with comorbidity) and stage and indicate that
the survival predictions provided by the Cancer Survival Query System are quite good.
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Prostate Pretreatment Ages 66+ With Comorbidity
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Prostate Pretreatment Ages <66 Without Comorbidity
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Prostate Pure Clinical Ages 66+ With Comorbidity
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Prostate Pure Clinical Ages <66 Without Comorbidity
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Prostate Pathological Ages 66+ With Comorbidity
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Prostate Pathological Ages <66 Without Comorbidity
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6.2 Validation Table and Figures for Colorectal Cancer Nomogram

Age 66+ with Comorbidity Scores

Rectal Proximal Distal
Year AUC1 AUC2 AUC1 AUC2 AUC1 AUC2
1-year 0.84 0.71 0.85 0.71 0.85 0.71
3-year 0.83 0.73 0.85 0.72 0.84 0.72
5-year 0.81 0.72 0.84 0.72 0.83 0.73
7year 0.80 0.72 0.83 0.72 0.82 0.73
10-year 0.79 0.71 0.82 0.72 0.81 0.72

Age <66 without Comorbidity Scores

Rectal Proximal Distal
Year AUC1 AUC2 AUC1 AUC2 AUC1 AUC2
1-year 0.89 0.60 0.88 0.59 0.88 0.65
3-year 0.87 0.59 0.89 0.59 0.89 0.66
5-year 0.85 0.62 0.88 0.62 0.88 0.65
7year 0.83 0.63 0.88 0.64 0.87 0.66
10-year 0.83 0.62 0.88 0.65 0.87 0.66

For each quartile group based on ordering the predicted cancer mortalities obtained from a 10-fold cross
validation for colorectal cancer patients, the mean of the predicted cancer mortalities was compared
with a nonparametric estimate of crude mortality from cancer developed by Cronin and Feuer, and the
agreement was found to be very good. A similar analysis was done for predicted other cause mortalities
and again the agreement was good particularly for ages 66+ where comorbidities were included in the
models. The figures present graphs by age (<66 and 66+ with comorbidity) and cancer site and indicate
that the survival predictions provided by the Cancer Survival Query System are quite good.
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Rectal Ages 66+ With Comorbidity
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Rectal Ages <66 Without Comorbidity
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Proximal Ages 66+ With Comorbidity
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Proximal Ages <66 Without Comorbidity
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Distal Ages 66+ With Comorbidity
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Distal Ages <66 Without Comorbidity
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