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Introduzione: Registri Tumori e qualita dei dati
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Introduzione

Lo stadio aIIa diagnosi e un forte predlttore della sopravvivenza per

. NN AN\

/ valutare l'effetto dei dati mancanti relativi alla\
definizione dello stadio patologico sulle stime
di sopravvivenza di pazienti affette da tumore
della mammella presenti nella Banca Dati
AIRTUM e valutare I'impatto sulla stima di
sopravvivenza dell'imputazione dei dati
mancanti mediante il metodo delle

\ imputazioni multiple /
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Background: Completezza e accuratezza ~=v

Registro Tumori regione Toscana: sopravvivenza relativa a 5 anni
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Definizioni (Rubin) .

Missing Completely At Random (MCAR)

P( X = missing )

Non dipende dal valore ignoto

Non dipende dai valori osservati nelle altre variabili

Stime non distorte perdita di efficienza (errori standard 1)

HOSPITAL PATIENT-ID MORPHOLOGICAL-CODE
001 1 8000. 3
001 2 8140. 3
BUG X BUGX. X
002 4 8000. 2
BUG X BUGX. X
003 6 l 8000. 3
Nnn=2 7 2200 =2
BUG X BUGX. X

Analisi di sopravvivenza
Esclusione dei casi con valori mancanti
Stime non distorte, perdita di potenza

006 15 8000. 2
007 16 8140. 3
0ON8 17 K000 3
BUG X BUGX. X
> 009 19 8500. 3
1%}‘)@ 009 19 8500. 3




Definizioni (Rubin) .

Missing At Random (MAR) G
P( X =missing ) -
Non dipende dal valore ignoto

condizionatamente ai valori osservati nelle altre variabili.

Includere la variabile nel modello

HOSPITAL PATIENT-ID MOR PHOLOGICAL -~CODE
001 1 8000. 3 =
001 2 8140.3 ﬁiﬁn
BUG X BUGX. X —=
RI I X RIIGYX X B 2 o
RI I3 X RIICGYX X % L
BUG X BUGX. X
003 7 8200. 3
004 8 8000, 2
Analisi di sopravvivenza stratificate per ospedale

Esclusione dei casi con valori mancanti

Stime non distorte, perdita di potenza
006 15 8000.2
007 16 8140.3
008 17 8000. 3
009 18 8200.3
009 19 8500. 3

3

i;glj}@l 009 19 8500.




Definizioni (Rubin) L, (.
AIRT
Missing Not At Random (MNAR) " it
P( X = missing ) )
dipende dal valore ignoto
condizionatamente ai valori osservati nelle altre variabili.

HOSPITAL PATIENT-ID MORPHOLOGICAL-CODE
001 1 8000. 3 '
001 2 8140. 3
00?2 3 &8500. 3
BUG X BUGX. X
003 5 8140. 3
003 6 8000. 3
NN 7 00 2
BUG X BUGX. X
004 9 8140. 3
004 10 8000. 3
004 11 8200. 3
005 12 8500. 3
005 13 8000. 3
005 14 8200. 3
BUG Ko BUGX. X
008 17 8000. 3
009 18 8200. 3
. 009 19 8500. 3
~ 009 19 8500. 3
iSpd




Metodi ad-hoc: imputazioni multiple P

id failure time stage
1 0 12 early

v Data-set 21 7 early S
originale 3|1 /9| =
4 0 12 advanced

999 1 9 27

A
- N\

id failure time stage id failure time stage id failure time stage
1 0 12 earl 1 0 12 earl 1 0 12 early
v - y Yy
M data Set 2 1 7 early 2 1 7 early 2 1 7 early
‘ o
COmpletl 3 1 9 early 3 1 9 advanced| = = w | 3 1 9 advanced
4 0 12 advanced|| 4 0 12 advanced 4 0 12 early
999 1 9 advanced||999 1 9 advanced 999 1 9 | advanced
v' Stima dei ~ ~ m

parametri H H - H

di interesse | | |

!

Pool estimate
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Metodi ad-hoc per il trattamento dei dati mancanfisl

AIRT
I | |
'
Combinazione di
6=2%4
v Stime puntuali m
v' Errori standard var(6) % VI, (6) 4 ['"—H] Val,,.c,...(0)
R

' }
- 1 " n 1 m s ”
Var, ., ('B) = ; ; W_}' VAL, fueen (&) = [E]JZ:; (9 i —9}

Tt STUDID
" @ (l APREVED0 z] s Rubin, DB, Multiple Imputation for Nonresponse in Surveys, 1987, New York, Wiley
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Materiali e metodi

DATA:

v 18 Registri Tumori (6.5 milioni di donne, 22% della popolazione femminile italiana) con
informazione sullo stadio alla diagnosi disponibile nella Banca Dati AIRTUM.

v Pili di 100.000 della mammella femminile diagnosticati tra il 1978 e il 2006.
v" Tumori invasivi (ICD-10 C50.%). Follow-up aggiornato al 31.12.2009.

v’ classificazione TNM (AJCC, 2003), categorie I, lIA, 11B HIA, 11IB, HlIC, IVB



Materiali e metodi

AIRT

Geographic area and Cancer period
Registries, number and
percentage <1990 1990-94 1995-99 2000-04 2005-06 Total
B 530 (10%) 3463 (28%) 9612 (31%) 16771 (36%) 6816 (38%) 37192 (33%)
A 718 (13%) 2581 (21%) 6229 (20%) 9757 (21%) 3347 (19%) 22632 (20%)
IIB 495 (9%) 1404 (11%) 2898 (9%) 4630 (10%) 1423 (8%) 10850 (10%)
A 179 (3%) 386 (3%) 1236 (4%) 2404 (5%) 1143 (6%) 5348 (5%)
SLI:II-UM liB 254 (5%) 585 (5%) 1400 (4%) 1754 (4%) 428 (2%) 4421 (4%)
lic 64 (1%) 117 (1%) 224 (1%) 806 (2%) 616 (3%) 1827 (2%)
IVB 101 (2%) 249 (2%) 912 (3%) 1733 (4%) 671 (4%) 3666 (3%)
missing 3044 (57%) 3655 (29%) 8768 (28%) 9304 (20%) 3282 (19%) 28053 (25%)
Total 5385 (100%) 12440 (100%) | 31279 (100%) 47159 (100%) | 17726 (100%) 113989 (100%)
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Materiali e metodi

ANALISI STATISTICHE

Sopravvienza relativa a 5 anni. Stima degli excess hazard ratio (EHR) utilizzando i modelli con
spline proposti da Royston (Royston, 2001).

Le analisi di sopravvienza sono state condotte per ogni area geografica.
Variabili esplicative:
- tempo di follow-up [<6 mesi (ref.), 6-11, 12-23, 24-35, 36-4, 48-59 mesi];
- periodo di diagnosi [1995-99 (ref), 2000-04, 2005-06];
- eta alla diagnosi[<50 anni (ref.), 50-59, 60-69, 70+ anni];
- gruppo morfologico [Duttale (ref.), Lobulare, Misto (duttale/lobulare), Altri e non spec.];
- registro tumori
- stadio alla diagnosi [l (ref.), lIA, 1IB, IlIA, lIB, 1IIC, IVB]
- grading.

stadio alla diagnosi e grading -> valori mancanti
- complete case analysis
- missing category method
° - multiple imputation

L) L J\G L2 PrevEaonE ONCOLOGICA
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Materiali e metodi

ANALISI STATISTICHE: procedura di imputazione

times
) iteratively until the estimates are stable
Missing value in each variable are substituted with observed value
(random draw)
do for each variable with missing value
* Missing Stadio
v Temporarily set aside the value entered
¥ Spedfy the regression modelx, = B*{x,, .., x)'
v Drow 8" from the posterior distribution of the regression coefficients
v Predict x, using f®(x2, .., xk)'
end | S (¥ iiss | Yobs) = Jf(Yxmu | Yd,,.ﬁ)f(ﬂ Yobs )46
end > <)

stato in vita
eta alla diagnosi
anno di diagnosi
tempo di follow-up
area geografica
gruppo morfologico
tempo di follow-up*area
anno di diagnosi*area

@ ISTITUTO PER LO STUDIO
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Missing Grading




Risultati

Y complete case analysis missing category method multiple imputation
ar- EHR  Err. Std, [95% CI] | EHR _ Err. Std.  [95%CI] | EHR  Err. Std.  [95% CI]
=1990 {ref] 1.0 1.0 1.0
Bariod of 1990-94 0.95 008 081 112 | 095 008 079 113 | 107 0.26 068 171
Erod E 1995-99 0.81 005 071 092 | 084 006 073 095 | 062 0.11 044 088
diagnosis 2000-04 0.68 0.06 057 080 | 077 0.06 066 089 | 042 0.08 029 061
2005+ 056 006 046 069 | 066 005 05 077 | 025 0.03 020 034
<ol years 1.00 1.00 1.00
fe orouos 50-59 years 1.08 005 093 120 | 113 0.04 105 122 | 113 0.05 103
9= grovp 50-69 years 1.11 0.06 100 123 | 125 0.06 115 1 1.33 0.06 121 146
70+ years 136 0.05 126 143 | 172 0.08 166 188 | 186 0.06 174 199
Var complete case analysis missing category method multiple imputation
EHR  Err. 5td.  [99%CI | EHR B Std.  [95%CI | EHR  Err. Std.  [95% CI]
<00 years | 1.00 1.00 1.00
Age goups a0-29vears | 108 005 0% 120|113 004 105 122|113 0058 103 123
b0-69vyears | 111 006 100 123|125 006 115 137|133 006 121 146
M+years | 136 006 125 148 | 172 008 156 186 | 166 006 174 199
A IIEY a5 172 1340 2019 [ 1751 TO0 1307 2189 650 T0T 387 075
d Iz 2036 225 1640 2528 | 2070 233 1653 2593 | 830 108 644 1069
e 56892 265 2220 3265|2791 316 2236 3484 | 1067 247 587 1657
I 9423 1060 7574 117.23| 8684 1036 6873 10973| 2149 415 1484 3112
missing 15.23 160 1239 1871
liref | 1.00 1.00 1.00
Grading I 273 028 223 333 | 263 022 223 310 | 127 150
=rading i 547 068 429 699 | 546 045 464 642 | 179 13
W 433 035 369 508

AIRTUM-pool and geographic areas. Five-years relative survival, Excess-hazard ratio for stage (reference stage = 1), adjusted by follow-up time,

1S

>

of diagnesis,;age group, cancer registry on (a) the cases with complete information for stage variable, (b) all cases, considering missing in
ariable as’avalid.category - missing category method, (c) on all cases, after applying multiple imputation




Risultati Ky

complete case analysis missing category method multiple imputation
Var. EHR Err. Std. [95% CI] EHR Err. 5td. [95% CI] EHR Err. Std. [95% CI]

| {ref.} 1.00 1.00 1.00
1A 4 56 0.50 3.68 5.66 479 0.55 3.82 6.01 2.11 0.11 191 232
[I=] 9.98 1.09 8.05 1237 | 10.36 1.19 827 12.98 3.14 0.18 281 350
North-east 14, 16.76 1.84 1351 2080 | 17.23 1.98 13.75 2159 3.72 0.21 3.33 415
B 21.83 244 1753 2719 | 22.09 258 1758 2777 | 4.9 0.29 438 552
nc 28.44 3.26 2272 3555 | 2885 344 2283 3644 5.59 0.45 477 B.55
47 115 .44 11.98 94 19 141.48 [ 10537 11.48 8511 13046| 998 0.64 8.81 11.30

Mmissing 16.03 1.74 1296 19.84

[ {ref) 1.00 1.00 1.00
1A 515 0.91 364 7.28 5.86 147 3.96 8.68 3.12 0.33 2454 382
[I=] 12.30 213 8.75 727 | 14.23 2.80 968 2092 6.53 0.67 534 T97
North-west 14, 20.48 3.63 1446 2899 | 23.11 4.63 15671 3422 | 11.21 1.7 9.24 13.84

e 2594 4453 18.42 36.54 | 28.59 564 19.43 4209 | 12.32 1.29 10.04 1512
e 39.19 787 2644 5810 | 38.95 8.53 2536 59.83 | 21.26 2.58 16.79 26.91
W 99.39 17.30 r0.66 139.79| 97.04 19.01 B66.09 14247 34.20 342 2815 41.56

missing 21.63 416 14.84 31.54
| (ref) 1.00 1.00 1.00
1A 340 0.53 2580 461 3.7 0.62 267 516 213 0.22 1.73 281
l=] 9.26 1.38 692 1240 [ 1021 1.64 745 1399 | 3.65 0.38 298 447
Centre 1A 19.76 310 1453 26.87 | 20.94 352 1507 2911 | B.15 0.78 480 T.87
e 12.65 209 916 1747 | 13.70 239 973 1930 | 578 0.71 4585 T7.34
e 30.40 593 2073 4457 | 29.09 587 19.69 43.20 | 10.05 1.77 716 14.09
W 89.33 13.56 66.35 120.27| 70.69 11.38 51.5Y 56.91 | 18.02 229 14.08 23.07
missing 11.43 1.76 845 1546
| (ref) 1.00 1.00 1.00
A 3.01 0.64 198 4.455 3.06 0.66 200 468 237 042 1.69 3.32
Il=] 718 1.47 481 1071 | 7.21 1.50 479 10586 | 4584 0.76 358 bB.54
South LA, 8.83 204 560 1390 | 8.78 206 554 1391 | 7.88 1.49 548 11.32
e 12.51 268 822 19.03 [ 12221 267 7896 1874 [ 9.29 1.59 6.68 12.93

nc 1465 3.83 B8.78 2446 | 14.15 373 844 2372 | 13.95 278 953 2042
W 4825 9.56 32.72 T1.13 | 46.68 9.45 31.39 69.40 | 28.27 4.44 20,87 38.28

missing §.34 1.92 B6.25 13.98
ATRT UNI-pO0T anad geograpnic areds. FIVe-yedrs Teldlive survivdl, EXCESS-NdZdra ratio 101 Stage (rererence stdge = 1), aajusSted DY TONow-up 1me,

' 1-pegehof diagnesissage group, cancer registry on (a) the cases with complete information for stage variable, (b) all cases, considering missing in

| ) |_stagevariable-as’avalid gatégory - missing category method, (c) on all cases, after applying multiple imputation



Risultati
0-49 50-59 60-69 70+
% of % of % of % of
n. and % of analysed | n.and % of analysed |n.and % of analysed | n.and % of analysed
analysed cases after | analysed cases after | analysed @ cases after | analysed cases after
Cases imputation Cases imputation Cases imputation Cases imputation
procedure procedure procedure procedure
I 7972 (34%) " 41% 9549 (39%)  46% 11373 (40%)  47% 8298 (22%) 30%
1A, 5318 (23%) " 28% 5146 (21%) 7 25% 5789 (20%) " 24% 6379 (17%) 24%
1B 2692 (12%) ° 14% 2275 (9%) ©  12% 2569 (9%) & 1% 3314 (9%) 14%
1A, 1382 (6%) ~ 8% 1218 (5%) © 6% 1269 (4%) " 6% 1479 (4%) 8%
B 533 (2%) 3% 672 (3%) ~ 4% 1016 (4%) © 5% 2200 (6%) 10%
1] [ 307 (2%) | 2% 77 Z%) | 2% A0 (Z%) @ 27 hod (2%) 4%
Wi 525 (2%) " 4% 694 (3%) " 4% 879(3%) " 5% 1568 (4%) 11%
missing | 4547 (19%) 4383 (18%) 5126 (18%) 13997 (37%)
23346 (100%~  100%  P4358 (100% 100% _ Pede1 (100%" 100% B7824 (100% 100%

>

ISp@

Distribution of analysed cases by geographic area, TNM stage and period, n. and percentage. Percentage after imputation procedure.
a =n. and % of analysed cases, b = % of analysed cases after imputation procedure
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Conclusioni

v Dati di popolazione e stadio del tumore della mammella femminile: l'ipotesi MAR ->
buona prima approssimazione

v Presentare entrambe le analisi (con e senza dati mancanti) devono essere presentati.

v Uso dello stesso metodo.

v" Imputazione multipla: tecnica appropriata per trattare informazioni mancanti sullo stadio
del tumore nei registri tumori di popolazione, se la quantita di casi non stadiati € ad un
livello ragionevole.

v~ Stime simili degli EHR per la variabile incompleta stadio alla diagnosi e per le altre
variabili: queste analisi rassicurano sulla validita delle valutazioni di sopravvivenza
tradizionali svolte sulla base dei dati dei registri dei tumori italiani.
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Special Article

Use of Multiple Imputation in the Epidemiologic Literature

Mark A. Kiebanoft' and Stephen R, Cole”

' Division of Epicamiclogy, Statistics. and Prevention Ressarch. Eunice Kennedy Shriver National institute of Child Heamn and
Human Dewalopment. Nasiona! nstitutes of Health, Depamment of Heafth and Human Senvices, Bethesda, MD

* Department of Epidemiology, Johns Hoplking Blcormberg School of Public Heakn, Baltimore, MD.

Receved for pubdicaton Jamuary 14, 2008, accepied for puthcation March 4, 2008.

The authors atlompied to catalog ?ie use of procedures to Impute missng data n fe epidemiologic itemture
and %0 detormine e dogroe to which imputed results differed in practios from unimputad osts, Tha full text of
wrticles published n 2005 and 2006 in four lsading epdemiciogic [oumals was searched for e toxt mput
Sixteen artickes vtlizng multiple imputation, inversa probabdity weighting, or e expedciation-maximizaton algo-
nthm to impute missing data were found. The small number of refevant manuscripts and diversiy of detall provided
prociudod systamatic analyss of the uso of Imputason procedunes. To form a bndge botawen currant and future
practce, the authors suggest dotalls that should be induoed in artickes that ilzo these procodures.

oxpeciation; mputadorn: messing data; peobabdity weighting

“We remain hopeful that inclusion of our suggested
details in future publications will demonstrate to the
field at large how imputation can reduce bias and
increase precision in everyday use and that

« investigators will become more likely to utilize these

1 ) $STITUTO PER LO STUDIO
E4LA PREVENZIONE ONCOLOGICA
.

“Theory suggests that, if correctly and
thoughtfully applied, imputation
methods should reduce bias and
increase precision in everyday use. We
were unable to assess the impact of
these methods in practice because of the
rarity of use and lack of detail in
description’.
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Research Canter @ 200% of the Federal povarty leval for uninsurad childran, This vanable (POV200_1) is included
on the nsurancs data fle (October 2003)
+ Impieation of Law-income Status Report %
- DataSsta
» Detailed income values relative to the Federal poverty level were developed using multiple
mputation (une 2007)
+ Muttipte ImpuEanon of Missng Household Poverty vahies Report 8 (201
« Datasats and SAS Programs
-
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, 1980
v
ri;ﬂ?ﬁgfe and v Hospital discharge records

v Pathology records
v’ Death certificates

= Ao DIRBIR

- CASD INCORPLET
v'Prevalence !

and survival 1990 - Ch COHPLEXD

DEP

v" Oncology, radiology and

v impa_ct of o o = v Haematology outpatients data
screening R e —— v" Specialist services
programs 2000 = .= .| v Exemptions from payment
| v Pharmacology databases
S T i IR v’ Screening services’ information
/Dia . TEL v’ Reimbursement (treatment
gnostic I abroad)
?t:g’s“:/r:ﬁealtjit:r:\ 2010 v’ Palliative care services’ data

v Diagnostic imaging services
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v

v

D@

Metodo delle imputazioni multiple

F-Nio 4

Imputations

v Generate m incomplete copies of the data-sets, replacing missing values with
values extracted from the posterior distribution of the data

Analisys
v Of each data-set separately

Pooling
v' Point estimates
v' Standard errors.
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Comandi utili in STATA e note sulla analisi di sopravvienza®l

F V1= 4|

Net survival

(to breast cancer)
= Instantaneous death rate in time t, measured
@ among alive patients

Cause specific survival

event = death due to breast cancer

< Relative survival

CPE<T <t+AtT2t) _dIn[S()]
event = death
v'qualita definizione causa

St
ibility
v'cause multiple

excess mortality
o

All causes of death S V(t; Z) A (a +Xp )Z)
Study population 0

Reference population —» S

Dickman PW et al. Regression models for relative survival. Stat. Med., 2004 (23); 51-64.



Cases with complete information in stage variable Complete analysis {all cases) Cases, after imputation procedure

Area stage EHR Emr. Std. 95% C1 p-ralue EHR Emr. Std. 95% C1 p-ralue | EHR = Emr. Std. 95% CI p-value
AIRTUM-pi | (ref) 1 1 1

14, 5.02 0.54 407 | B85 5.45 0.66 433 | B.S4 5.05 0.51 417 6.2

1l=; 1279 1.28 105 1557 13.98 1.6 11.17 | 17.45 13 1.28 107  15.78

1A, 2028 234 16.18 | 25.41 222 206 1726 | 286 2096 2.1 1721 2553

1] 249 3.29 1923 3226 2599 3.55 19.88  33.95 2663 25 215 3298

][ 34.44 4.09 2728 4346 35.94 497 2838 | 481 3729 476 29040 479

[ 118.168 | 13.28 9481 1473 112,45 1383 8836 | 14312 78.49 a.76 B3.05 97.73

< 00000 15.81 2.47 1454 | 2434 < 00000 < (.0000

AIRTUM-pool and geographic areas. Five-years relative survival, Excess-hazard ratio for stage (reference stage = 1), adjusted by follow-up time,
period of diagnosis, age group, cancer registry on (a) the cases with complete information for stage variable, (b) all cases, considering missing in

stage variable as a valid category - missing category method, (c) on all cases, after applying multiple imputation
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PROSTATA Sy

Comune di Firenze. Tumore della prostata. Tassi di incidenza std pop. EU per
status socioeconomico

120 100%
- 90%
100 - 80%
I 0
80 70%
- 60%
60 50%
- 40%
401 - 30%
| 4 200
20 20%
1 10%
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0%
0 O N 00] o o - N ™ < To) O N~ 00 o o — N ™ < n
00] 0] 00] 0] 00] o o o o o o o o o (o)) o o o o o o
(0] (0] (0] (0] (0] (0] (0] o o o )} o o o (0] o o o o o o
- I I — I I I - I I I i i I — N N N N N N

% status ignoto —— Lineare (cat 1-2 (- deprivati)) = Lineare (cat 3 (+ deprivati))



“It is not possible to distinguish between MAR and
MNAR only on the basis of the observed data,
however collecting and including in the analyses
the variables potentially associated with the
outcomes, makes the assumption MAR more
plausible’

Rubin, DB, Multiple Imputation for Nonresponse in
Surveys, 1987, New York, Wiley
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Metodi ad-hoc per il trattamento dei dati mamn

Complete records analysis

Missing category method

Mean imputation

Regression (conditional) mean imputation
Random or stochastic regression imputation
Multiple imputation (MI)

Inverse probability weighting

<)
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Metodi ad-hoc per il trattamento dei dati mancanti=

AlIRT
Table 2 Adjusted® EHR of death within 1 and 5 vears of diagnosis, after use of different methods to N
impute missing data values: adults diagnosed with colorectal ' : '
i i i Modelling relative survival in the presence of -
cancer during 1997-2004 in the North West Region of England incomplete data: a tutorial B
complete case analysis
EHE 95% CI
Slage
1 LoD — -
11 356 269 4572
1 10,20 772 13.48
v 26.39 1960 35.53
Missing
Maorphology
Adenocarcinoma LoD - -
Mucinous and serous 103 094 1.13
Other 1.17 061 2.24
Neoplasm NOS
Grade
1 LoD - =
11 L.18 107 1.30
TV 204 182 228
Missing
Colorectal site (ICD=10 code) Variable - Patients ”
Colon (C18) LoD - - 29563 100
Rectosigmoid {C19) 0.82 073 091 Stage
Rectum (C20) 0.76 070 082 I 2193 7.4
Sex il 7326 24.
Male 100 - B 1 7726 26.1
Female 0.93 088 0.99 v o4 22
Missing 11684 39.5




Metodi ad-hoc per il trattamento dei dati mancanti=

AlIRT
Table 2 Adjusted® EHR of death within 1 and 5 years of diagnosis, after use of different methods to AN
impute missing data values: adults diagnosed with colorectal ' : '
) i i Modelling relative survival in the presence of -
cancer during 1997-2004 in the North West Region of England incomplete data: a tutorial S K
missing category method
EHR  95% CI

Slage

1 Lo - -

11 .10 239 403

m 835 o.4de 1080

v 19.12 1456 2511

Missing 11.54 3.9 1491
Maorphology

Adenocarcinoma Log - -

Mucinous and serous .12 1.4 121

Other 129 098 168

Neoplasm NOS 271 252 290
Grade

1 LoD - -

11 126 1.16 1.37

TV 231 210 255

Missing L350 1.37 165
Colorectal site (ICD=10 Vartable N Patients <

Colon (C18) o0 - - 29563 100

Rectosigmoid {C19) 0.93 086 1.00 Stage

Recum (C20) 0.84 081 088 1 2193 7.4
Sex 11 7326 24.8

Male L00 - B 111 7726 26.1

Female 096 0.92 1.00 v o .

Missing 11684 39.5




