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\ Introduction

This database is a rebuildinfjthe previous SEER Breast Cancer Datalpestormed in MS Acces3he
previous version contained data only ur2002, but this version contains data through 200%is

rebuild was necessary because the aldersion was two years out of date, and accurate, complete
follow-up information is crucial for our survival analyses of breast cancer. Moreover, certain markers
like ER and PR statdil not start to be collected until990, so those data aragt begiming to mature

for our 15year survivatime point

The Surveillance, Epidemiology, and End Results (SEER) program is a national registry for cancers that is
commissioned by the National Cancer Institute (NCI). In 1973, SEER began to maintain records of
patients with all types of cancer from 9 select populations around the country. Over the last 30+ years,
{99w KIFId FTRRSR Y2NBE LRLIBBHEE2YFRIAKENS { ABwyYy@ sl YOK f
cancer incidences in the database, making SEER dkeartensive and definitive registry of cancers in

the United Stateslts vast size provides incredible statistical power, whialitédly important for
meaningfulsurvival analysis. In SEER, the resolution of the data is impressive, and one catecalcul
survival rates for very narrow syiopulations of patientsCertain survival analyses, like hazard rates,

are especially demanding because they essentially represent the derivative of the survivgheate
KaplanMeier survival plot, although it issiep function, must approximate a smooth curve in order to
compute the corresponding hazard function. Only very large datésttave in this manner, and thus

SEER is venseful.

Because SEER freely distributes their data for medical and demograpacctepurposes, all patient

data is deidentified. Thus, while the data is typically complete, we are unable to-ctomsk such

factors as vital status and folleup time with resources like the Social Security Master Death Inlthex.

order to use the IER data, we must makaur first assumptionthat SEER maintains high standards in

their recordkeepingmethodology However, a cursory look at the data will show that most fields

O2y il Ay KAIK LISNOSydGlr3ISa 2F &A 3¥susel@veyhatthRl G 0A ®S o
cancer registrars are meticulous and probably accurate.

For more information about the SEER program, visit their websitétat/seer.cancer.gov/.

This report provides the methods and details for the creation of the SEER Breast Cancer Database at the
Center for Quantitative Medicine of the Massachusetts General Hospital

The database can be foundRA+WORKYSEER -0OASEER_BrCaDB-08 MASTER.atio


http://seer.cancer.gov/

\ Ways to Access the SEER Data

SEER makes their cancer data available in several different ways, each having their own merit.

Fast Statg The SEER website includes an online applet for users to generate their own data
summary tables for cancers inpalation subsets. It is a simple way to obtain
RSAANBR AYTF2N¥IGA2Y gAGK2dzG KIF@GAy3d (G2 R2oyf
computer. http://seer.cancer.gov/faststats(also see
http://seer.cancer.gov/canque$y/

SEER*Stag This program may be downloaded from the SEER website
(http://seer.cancer.gov/seerstat/softwarg/ The program allows user to login to
the SEER database servers and request data through a streamlined GUI. To obtain
access to the system, the user must have an approvedm@aaest form, found
here: http://seer.cance.gov/data/request.ntml The program automatically
decodes the data, which makes all of it immediately available for analysis.
SEER*Stat can export the requested data in the form of text files, but these files are
massive and inefficient because they tain the fulllength, decoded field values
(instead of encoded numeric values). Another disadvantage is that some fields of
the data have no documentation, so using the data from these fields is not advised.

CD Imageg SEER also offers to sendaoproved user a set of CDs that contains the SEER*Stat
program, and the daté 2 dzNDS GSEG FAtSa F2NI Lt OF yOSNA.
software. The advantage of this method is that the source text files contain
encoded, widthdelimited, numeric datawhich keeps the file size as small as
possible. One disadvantage is that the CD data do not contain some demographic
data (but only those fields for which there is no documentation), and the encoded
values necessitate tedious transformation in some sase

The reason that database size is an issue to our group is that MS Access filesacoutphave a
maximum size of 2 GB. If we wanted to include all breast cancer data in a single Access database
(instead of using linked tables, which become uselgssn the directory structure of the DB changes),
then the verbose, redundant data from SEER*Stat is far too large for Access to handle in a single file.


http://seer.cancer.gov/faststats/
http://seer.cancer.gov/canques/
http://seer.cancer.gov/seerstat/software/
http://seer.cancer.gov/data/request.html

Our Methods for Obtaining the Data

Because the data exists in several forms, and because we wanbedthorough in obtaining all the

possible breast cancer data that SEER offers, we acquired two versions of the SEER data: one from
SEER?*Stat, and one from the CDs. While the datasets contain practically the same number of records,
the SEER*Stat datastains extra fields on population demographics, but these fields do not have
documentation. Note that, instead of actually getting a hard copy of the CDs from SEER, we
downloaded the CD images.

One would expect to receive the same data from the ontlatabase as is available on the CDs, but this

is not the case. If one selects all available variables for review in the SEER*stat online program, there
are 260 fields (compared to 115 fields on the CD). There are, however, about 70 fewer patients in the
SEER*stat system than on the CD (799999 on CD, 799929 online). During the last update of our SEER
database, YM used the SEER*stat program to obtain data. Her set included 257 fields and 717,810
records. We are hesitant to use this online data becauseetlre no detailed explanations of the

additional fields not included on the CD (as we find in the dictionary seerdic.pdf). Nonetheless, for the
sake of completeness, we also acquired this data.

Data from the SEER*Stat online program

Fetching the Data from the SEER*Stat online program

hLISYSR { 90wr &l 6 2 SYYiR ABNBSWCA RS A Y 00

Clicked on the table icon to perform a cdiging session! & SlIRcidénce- SEER 17 Regs
LimitedUse, Nov 2006 Sub (192804 varyingg R G'r ol a S o
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patients must, however, have a known age for our analyses, so we left that option checked.

Ly GKS alyYS (Fo6x Oft AO1SR &9 RA (riphologysSitéa e SOG A2y
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represent the most ugio-date and comprehensive group of patients with breast cancer.

Ly GKS a¢totS¢ G4Fro ¢S FTRRSR GUKS atldASYyd L5¢
every casdisting session to ensure unigudentities of records. For the first cakgting

! Note that these are linked databases, and the reason for the additional fields available online is probably the county
record information, which is not included on the CDs.
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The casdisting was executed by clicking on the lighting bolt icon, and a matrix containing our
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fields in this data query.

The previous steps were completed in a similar manner for the otherltstsey sessions.

Case[Aéﬁ)\;/El ééaaxzy H OZV(]I-)\YSR EKNB&ENﬁhbﬂSSNIy E
which contained a total of 85 variables.
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Some Issues with the SEER*Stat data

When considering how to best obtain the online SEER data, it became apparent that if one were

to perform a casdisting session witlall available fields, the file would be too large to import

into Access. So, as YM had done, we needed to create muéipidisting sessions in order to

obtain all the available fields. However, it was not certain that each-lésts®gg session would

return the additional field$n the same record ordern order to solve this problem, MN

searched for a field that unigleidentified each case, which could be used to link the various

field tables to the same patient. It was determined that there are two important fields for this

a2NI 2F ylrfearay atlGASYyd L5 YR awS®2NR bdzyo S
LI GASYd Ay GKS {99w NBIAAGNERI g6)hthabtracksvS O2 NR b dzY o
multiple records for a particular patient. That is, one patient can have multiple records in the

SEER registry (possibly for different tumors, recurrenc&gjuck analysis revealed that over

This option actually doesndt work in SEERstat 6.3.5. Al
there is no way to prevent this.

*The only fields excluded were some of the fASite specifi
conta ned Amost detail, 0 and did NOT select the fields with
would be redundant and unnecessary.



10% of the database is comprised of multiple records for the same pat{gitich calls into
guestion that accuracy of previous calculations performed on the SEER data). We will discuss
this problem more thoroughly during eeome analysis, but for now we will simply use the

Patient ID and Record Number to ensure that each case listing record corresponds to the other
case listing records.

Importing into MS Access

When importing the SEER*stat exportss & 2 dz Y dzaSit Md2aiS0 SIKES ARG A 2y © 2 §
tab-RSEt AYA G 2dzNJ FASEt RaX yR (GKS GCANRG NRg O2yil Ay
F2N) 82dzNJ GFo6f Sao {SiG GKS a5F0F ¢eLisSé¢ F2NI FEf FA

Each database, named sequént f f 8\SEBER!B¢CADB-7h Y2yt Ay Syl ¢ O2y il Ay a
VEYSR a{90wy. NI F5. ¢l ¢

MN inspected each of the 4 databases the ensure that the primary ID that Access had assigned
to the cases corresponded to the same patient in each database, which it did.

Compiling the 4 datasets

2SS ONBFGSR I ySg RIS&EERSBrCaBE-08y0hliNeSNRASTER. M@ Y
Within this database, we added table links to the 4 other ontiata databases we had just
created.



| Data from the CDs

Obtaining the data from the CDs

Requested SEER data itp://seer.cancer.gov/data/request.html Data is registered to James
Michaelson, PhD. Username: 1140%2006 ; Password: QPX41G

52¢gyf 21 RSR (i KQatetAlghist, 2007A YI IS A

There are 3 breast cancer databases in the SEER dagfiset (Y SR & . webutip thelr¢ - ¢
respective folders), specified as follows:

YR1973_2004.SEER9

This directory contains the SEER November 2006 LirbisedData fils
from nine SEER registries for 192004. The SEER 9 registries are
Atlanta, Connecticut, Detroit, Hawaii, lowa, New Mexico, San
FrancisceDakland, Seatti®uget Sound, and Utah. Data are available
for cases diagnosed from 1973 and later for these registries with the
exception of SeattidPuget Sound and Atlanta. The SeaRleget Sound
and Atlanta registries joined the SEER program in 1974 and 1975,
respectively.

YR1992_2004.S] LA RG_AK

This directory contains the SEER November 2006 LirbisedData files
from the San Josklonterey, Los Angeles, Rural Georgia and Alaska
Natives SEER registries for 129104,

YR2000_2004.CKY LO_NJ

This directory contains the SEER November 2006 LirbisedData files
from the Greater California, Kentucky, Louisiana, and New Jersey SEER
registries for 20081 n n*n ® ¢

‘Source:\R@PAME: t xt o


http://seer.cancer.gov/data/request.html

Importing into MS Access

| 2yadzZ 6SR aNSKRRYS 0B ¥ (48
VIEYSaktf Syadkao /| NBI 48
fields for each element in the database.

2L LiA FGA2yE YR aaSSNRA

K$
R & LINB I R& K&SKSAIO K { 9LISMQUATTAASE &R ¢

2 KSYy AYLRNIAY3I GKS 5. (wWRIRKAfBXI A2 Yd&izis 84 SNE KR
Ay GKS LINPANIYI (GKS GaALISOAFAOIGAZ2YE AT EFNR Ay (K
updated field listings if you have loaded previously saved field listinggmusmust enter all the

field start points andvidth information in one sitting You can copy and paste one column at a

time from excel into the specifications window, but the specs window must contain enough

pseudablank entries for the number of fields you want to paste (you must create these blank

FASEIR SYyiNRSa Ylydaffeoo .S adaNB GKFG Ftf FASEF
Access create a primary key for your tables.

2SS y2¢ KI @S o \SEER BrGadB04yRAWCD20dEY VY | Br&aRDBY00
04 CAKYLOND? 0 mnSGNBosasiDB 7®4 SEERY 6 pH PpZHco NBO2NRaLI |y
BreastDB_9D4 SIARGAKQ omnnInoo NBO2NRAO P

Compiling the 3 datasets

We then wanted to compile these three populations into one master population. First, we

copied and pasted the SEERpulation table into a new table, named

BEER_MASTER BrCaDB ®®W ¢ KSy s ¢S 2LISYSR | ySg 1jdzSNE Yy I Y!
GeLIS d&! LIISYR Ij dzSNE ¢ {K2g GlorfX@& Wy IW yNB I{ & Dd5v.d
AnnXzQ O0NI baKAyFiYLASSA SIOGNEFdYBK RBA+ AW [ GUASSH + G dza yNB O2 R
YL53Q aAyOoS LJLJS)/R)\VEI GKS LINAYINEB {(Sé& gAftft OF dza S
a5t SOGSR FTAStRaA Ayili2 WCASEtRQ IyR Nizy ed'®S 1jdzSNE 0
and final table.

¢ KS (BEER{MASTER BrCaDB®AW 2 g O2y il Ayada GKS NBO2NRa FTNRY
patients in the SEER datasdthere are 779,999 records in thhaw master table

FF . S adzNB->Datbaseirdperties PGS ¥ & &ylientl2 to monitor the size of your

database. An Accessdb/accdb¥ A £ S Ol yy2i SEOSSR H D->Dhtabase¥ &2dz 35
utilites-5/ 2 YLI OdG FyR NBLI AN RIFIdGFoladodQ ¢KAaA LJNE 084aa
database file size.

1C



Note that we will use the CD data as our main SEER Breast Cancer Database, and
all transformations to the data fields described in this report were performed on

the dataset from the CDsin addition to the convenience of having the whole database stored in
one file (impossible for the SEER*Stat data due to verbose, decoded values), we are more confident in
this data because we have the source files of the database, and we will know exactly how the data was

modified to make it accessible.
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Location of the SEER Breast Cancer DB

The SEER master BrCaDB raw table from PSEHR_BrCaDB3-04 RAWCD2mdb (table:
SEER_MASTER_BrCaDB )R¥&4/copied into a new database so as to keep the original copy

untouched. We made all transformations and field addendums te tableSEER_BrCaDB_MASIFER
the new database.

Fileof the SEER Master Breast Cancer Database:

PATH'SEER BrCaDB -08 MASTER.accdb

(original file name SEER_BrCaDBO¥3VIASTER.mdb, upgraded to accdb format)

12




Structure of the SEER Breast Cancer Database

The SEER data obtained from the CD2 image contained encoded values for each field (e.g. values of 1 or

H RSAONAROAY3I YIES 2N FSYIFHESS AyadadgSIR 2F GKS | Oddz f
archivingdrasticaly reduces the size of the DB, but it renders the data incomprehensible for immediate

analysis. In order to make the data useful, we created nfargign key lookugables, which decode

the numeric values into their actual meaning. We did not perforra théthod on every field, but only

on those fields which we deemed most relevant to our studies. However, also note that not all fields

needed to be decoded, as their numeric value is significant in itself, such as tumor size. The following

table listsall of the fields in the database, a flag if they are available for analysis (have a definition

table/intrinsic meaning), remarks about the meaning of the field, indications for the amount and quality

of the data, and any other pertinent comments about tlreices of the fields. We adapted this table

FNRBY (GKS F2ft26Ay3a O2 Rhapudlsc0IYy dzt £ & 6F2dzy R Ay at! ¢l Y

Seerdic.pdf from the CD data laitp://seer.cancer.gov/manuals/CD2.SEERDic.pdf

ICDO-3 manual (tdo3sitetyped08152007.pdf and .xIsjrom http://seer.cancer.@v/icd-0-3/

ICDO0-2 to ICBO-3 conversion manual fromttp://se er.cancer.gov/tools/conversion/I[CDO2
3manual.pdf

EOD 1dligit manual (1988+) frorhttp://seer.cancer.gov/manuals/EOD10Dig.pub.pdf

EOD 4digit manual (1983.987) fromhttp://seer.cancer.gov/manuals/historic/EOD 1984.pdf

EOD 1digit manual + EOD-digit manual (1973.982) from
http://seer.cancer.gov/manuals/historic/EOD _1977.pdf

SEER Coding and Staging (CS) ma8Ralks 2004 _maindoc.rl.pdPM_AppendixA.pdf
SPM_AppendixB_rl1.pdsPM_AppendixC_Part3_rl.pdhdSPM_AppendixD_rl.pfliom
http://seer.cancer.gov/tools/codingmanuals/historical.html

Note that all update queries used in creating the new consensus data fields have been saved in the
database. Every transformation has been catalogued according to the fieldoidified and/or a
description of the modification. To see these queries and transformations, open the queries section
of the SEER Master BrCaDB, located in PASEER_BrCaDB -G8 MASTERccdb

13
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http://seer.cancer.gov/icd-o-3/
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http://seer.cancer.gov/manuals/historic/EOD_1984.pdf
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http://seer.cancer.gov/tools/codingmanuals/historical.html

Fields in the SEER Breast Cancer Database

% cases w/ Data;

Available | Field Name Data Description Data Notes Remarks
0 | Patient_ID_number unique for each patient in SEER registry (see "Record_number") 100%; detailed
0 | Registry_ID defines the SEER population of patient (NJ, Puget Sound, etc.) 100%; detailed

Marital_Status_at_DX single, married, separated, divorced, etc. 100%; detailed
Race_Ethnicity over 30 different ethnicity values 100%; detailed
Spanish_Hispanic_Origin even includes info if surname is hispanic 100%; detailed
NHIA_Derived_Hispanic_Origin uses fancy algorithm for determining hispanic ethnicity 100%,; detailed
0 | Sex male or female 100%; detailed
0 | Age_at_diagnosis 100%; detailed
0 | Year_of_Birth 100%; detailed
100%; ~30%
Birth_Place consulted SPM_AppendixB_rl.pdf (SEER geocodes) "unknown"
0 | Sequence_Number--Central whether a case represents a single primary, 2nd of 3 primaries, etc. 100%; detailed
0 | Month_of_diagnosis 100%; detailed
0 | Year_of_diagnosis 100%; detailed
defined in seerdic.pdf as ICD-O-3 topography codes, but MN used SEER 100%; ~20%
0 | Primary_Site Coding+Staging Manual SPM_AppendixC_Part3_r1.pdf "breast, NOS"
0 | Laterality left, right, or bilateral 100%; detailed

14




Histology_92-00_ICD-0O-2

earlier/later classifications converted, some years may be inaccurrate

100%; detailed

Behavior_92-00_ICD-O-2

earlier/later classifications converted

100%; detailed

Histologic_Type_ICD-O-3

earlier classifications converted, ICD-O-2 inaccurracies may affect this
classification

100%; detailed

Behavior_Code_ICD-0O-3

defines in situ/malignant; earlier classifications converted; identical to
Behavior_recode_for_analysis

100%; detailed

Grade

grade 1-3, 4=undifferentiated

100%; ~35%
"unknown"

Diagnostic_Confirmation

describes method for confirmation of carcinoma

100%; detailed

Type_of_Reporting_Source

hospital, lab, autopsy, etc.

100%; detailed

EODS& Tumor_Size

in mm (1988+); 001 means microscopic,
EOD10Dig.pub.pdf

~80%; ~10%
"unknown"

EODd Extension

farthest tumor extension (1988+); consult EOD10Dig.pub.pdf

~80%; detailed

EODJ Extension_Prost_Path only applicable to prostate cancer 0%,;
~80%; ~5%
EOD& Lymph_Node_Involv highest lymph node chain involved (1988+) "unknown"

~80%; ~25%

unknown/nonspecif
Regional_Nodes_Positive # pos nodes (1988+); 97 = node pos., 98 = none examined ic

~80%; ~3%

unknown/nonspecif
Regional_Nodes_Examined # nodes examined (1988+); 96-98 = some nodes examined ic

EOD® OId_13_Digit

old EOD codes

(not investigated)

EOD& OId_2_Digit

old EOD codes

(not investigated)

15




EODS Old_4_Digit

old EOD codes

(not investigated)

Coding_System_for_EOD

how SEER determined current EOD info

(not investigated)

Tumor_Marker_1

ER+/- (1990-2003)

~92%; ~44%
definitive +/-

Tumor_Marker_2

PR+/- (1990-2003)

~92%; ~43%
definitive +/-

Tumor_Marker_3

only applicable to testis

(not investigated)

CS_Tumor_Size

discrete size in mm (2004+)

~8%; ~7% detailed

for Collaborative Staging info, consult
SPM_AppendixC_Part3_r1.pdf

CS_Extension

tumor extension (2004+)

~8%; detailed

website:
http://www.cancerstaging.org/cstage/index.ht
ml

CS_Lymph_Nodes

type of lymph nodes involvement (2004+)

~8%; detailed

CS_Mets_at_Dx

location of mets at Dx (2004+)

~8%; detailed

~8%; ~6%
CS_Site-Specific_Factor_1 ER+/- (2004+) definitive +/-

~8%; ~6%
CS_Site-Specific_Factor_2 PR+/- (2004+) definitive +/-

~8%,; ~6%
CS_Site-Specific_Factor_3 # pos nodes, ipsilateral axillary (2004+) definitive

~8%; ~1.5%
CS_Site-Specific_Factor_4 IHC of regional lymph nodes (2004+) definitive

~8%; ~0.3%
CS_Site-Specific_Factor_5 Molecular studies of reg. lymph nodes (2004+) definitive
CS_Site-Specific_Factor_6 Degree of tumor invasiveness (2004+)

~8%,; ~7%
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definitive

~8%; (not

Derived_AJCC_T AJCC T component, derived from CS fields (2004+) investigated)
~8%; (not

Derived_AJCC_N AJCC N component, derived from CS fields (2004+) investigated)
~8%; (not

Derived_AJCC_M AJCC M component, derived from CS fields (2004+) investigated)
~8%; (not

Derived_AJCC_Stage_Group AJCC Stage Group component, derived from CS fields (2004+) investigated)
~8%; (not

Derived_SS1977 SEER Summary Stage 1977, derived from CS fields (2004+) investigated)
~8%; (not

Derived_SS2000 SEER Summary Stage 2000, derived from CS fields (2004+) investigated)
~8%; (not

Derived_AJCCd Flag indicates whether AJCC stage was derived from CS or EOD fields (2004+) investigated)
indicates whether SEER Summary Stage 1977 was derived from CS or EOD ~8%; (not

Derived_SS19770 Flag fields (2004+) investigated)
indicates whether SEER Summary Stage 2000 was derived from CS or EOD ~8%; (not

Derived_SS20000 Flag fields (2004+) investigated)
~8%; (not

CS_Version_1st indicates version number initially used to code CS fields (2004+) investigated)
~8%; (not

CS_Version_Latest indicates most recent version used to code CS fields (2004+) investigated)

RX_Summd Surg_Prim_Site

describes any surgical procedure performed on primary site (1998+)

~48%; detailed

for RX_Summ info, consult
SPM_AppendixC_Part3_r1.pdf

RX_Summd Scope_Reg_LN_Sur

describes any biopsy, removal, aspiration of regional lymph nodes (2003+)

~15%; detailed
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RX_Summd Surg_Oth_Reg_Dis

describes any other surgeries to distant lymph nodes/tissues/organs (2003+)

~15%; only 0.2%
have significant
data

~35%; ~1%
RX_Summd Reg_LN_Examined # regional lymph nodes examined (1998-2002) "unknown"

~30%; ~4%
RX_Summd Reconstruct_1st describes type of reconstruction for breast cancer surgery patients (1998-2002) "unknown"

Reason_for_no_surgery

100%; ~1%
"unknown"

RX_Summd Radiation

method of radiation therapy

100%; ~3%
"unknown"

RX_Summd Rad_to_CNS

only for lung and leukemia

(not investigated)

RX_Summd Surg___Rad_Seq

order of treatments for radiation and surgery

100%; ~1%
"unknown"

(1983-1997); consult page D-17 of AppendD.pdf in

~50%; ~10%

RX_Summad Surgery_Type seer.cancer.gov/manuals/historic/ unspecific
describes any surgical procedure performed on primary site (1998-2002); ~30%; ~1%
RX_Summd Surg_Site_98-02 consult page C-63 of AppendC.pdf in seer.cancer.gov/manuals/historic/ unspecific

RX_Summd Scope_Reg_98-02

describes any biopsy, removal, aspiration of regional lymph nodes (1998-2002);
consult page C-63 of AppendC.pdf in seer.cancer.gov/manuals/historic/

~30%; detailed

RX_Summd Surg_Oth_98-02

describes any other surgeries to distant lymph nodes/tissues/organs (1998-
2002); consult page C-63 of AppendC.pdf in seer.cancer.gov/imanuals/historic/

~30%); detailed

SEER_Record_Number

patients can have multiple SEER records, beginning with record number 01

100%; detailed

Over-ride_age_site_morph

reviewed: certain cases with spurious age/site/morph data

0%;

Over-ride_seqno_dxconf

reviewed: certain cases with multiple primaries w/out microscopic confirmation

~0.5%);
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Over-ride_site_lat_segno reviewed: certain cases with multiple primaries w/ same histology in same site ~0.5%;
reviewed: certain cases with reported cancer surgery but unable to analyze
Over-ride_surg_dxconf tissue removed 0%;
Over-ride_site_type reviewed: spurious site/histological combinations ~0.2%j;
Over-ride_histology reviewed: spurious histology/behavior/confirmation combinations ~0.1%j;
reviewed: certain cases with reported second primaries were verified as
Over-ride_report_source independent primaries ~0.01%;
reviewed: certain cases with second primaries with ill-defined first primaries were
Over-ride_ill-define_site verified as second primaries ~0.01%;

Over-ride_Leuk,_Lymph

only for leukemia and lymphoma

(not investigated)

Over-ride_site_behavior reviewed: certain cases of in situ cancer w/ little information about primary site ~0.01%;
reviewed: certain cases with "localized" disease w/ little information about
Over-ride_site_eod_dx_dt primary site ~0.01%;
Over-ride_site_lat_eod reviewed: certain cases with spurious laterality coding ~0.01%;
Over-ride_site_lat_morph reviewed: certain cases with other spurious laterality codings ~0.01%;

ICD-O-2_conversion_flag

defines method for ICD-O interconversions

100%; detailed

SEER_Type_of_Follow-up

expected follow-up type (autopsy, active..)

100%; detailed

ICD-O-3_conversion_flag

defines method for ICD-O interconversions

~95%; detailed

Age_Recode_<1_Year_olds

5-year age bins

100%; detailed

Site_Recode

all cases have same value (2600), which indicates breast

100%; detailed

consult
seer.cancer.gov/siterecode/icd_01272003/
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Site_Re_with_Kaposi_and_Mesoth
elioma

all cases have same value (2600), which indicates breast

100%; detailed

consult
seer.cancer.gov/siterecode/icd_01272003/

Recode_ICD-O-2_to_9

conversion of primary site and morphology codes

100%; detailed

Recode_ICD-O-2_to_10

conversion of primary site and morphology codes

100%; detailed

ICCC_site_recode_ICD-0-2

ICCC code based on primary site and ICD-O-2

100%; ~15%
"unknown"

consult seer.cancer.gov/iccc/iarciccc.html

SEER_modified_ICCC_site_recode
_ICD-0-2

modified: ICCC code based on primary site and ICD-0-2

100%; ~15%
"unknown"

ICCC_site_recode_ICD-0O-3

ICCC code based on primary site and ICD-O-3

100%; ~15%
"unknown"

ICCC_site_recode_extended_ICD-
0O-3

modified: ICCC code based on primary site and ICD-O-3

100%; ~15%
"unknown"

Behavior_Recode_for_Analysis

defines tumor as in situ or malignant (identical to Behavior_Code_ICD-0O-3)

100%; definitive

ICD-O_Coding_Scheme

indicates original coding (ICD-O 2 or 3) of case

100%; detailed

Histology_Recoded
Broad_Groupings

squamous, epithelial, basal, granular, etc.

100%,; ~95%
detailed

Histology_Recoded
Brain_Groupings

not applicable

(not investigated)

CS_Schema

all cases have same value (58), which indicates breast

(not investigated)

Race_recode_White, Black, Other

100%; ~95%
detailed

consult
http://seer.cancer.gov/seerstat/variables/seer
/yr1973_2004/race_ethnicity/

Race_recode_W,_B,_Al,_API

breaks down "other" field from Race_recode_White,_Black,_Other

100%,; ~95%
detailed

Origin_recode_NHIA_ Hispanic, N

either hispanic or non-hispanic origin

100%; detailed
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on-Hisp

SEER_historic_stage_A

multiple collapsed stage fields, use caution!

100%; ~95%
detailed

AJCC_stage 3rd_edition_1988-
2003

(1988-2003)

~70%; ~60%
detailed

SEER_modified_AJCC_Stage_3rd

few details on this field (1988-2003); appears to be an updated version of

~70%; ~60%

_ed_1988-2003 AJCC_stage_3rd_edition detailed
~30%; ~1%

SEER_Summary_Stage_ 1977 (1995-2000) "unknown"
~25%; ~1%

SEER_Summary_Stage_ 2000 (2001-2003) "unknown"

Number_of_primaries

accurate value; based on ALL SEER records, not just this database; all records
from one patient reflect same value

100%; detailed

First_malignant_primary_indicator

based on all tumors in SEER; outside tumors assumed malignant

100%; detailed

State-county_recode

uses FIPS codes for state and county in order: SSCCC

100%; detailed

Survival_time_recode

survival for completed years and months: YYMM

100%; ~2% "0000"

"9999" should represent "unknown," but
there are none. Consider "0000"="unknown"

Cause_of_Death_to_SEER_site_re
code

indicates death from cancer or non-cancer

100%; ~2%
"unknown"

site:
seer.cancer.gov/codrecode/1969+_d091720
04/index.html

COD_to_site_rec_KM

indicates death from cancer or non-cancer (replica of
Cause_of _Death_to_SEEREg)

100%; ~2%
"unknown"

site:
seer.cancer.gov/codrecode/1969+_d091720
04/index.html

Vital_Status_recode

alive or dead as of 12/31/2004

100%; definitive

Date_of_Dx_consensus

added by MN 9-14-07; collapsed Month of Dx and Year of Dx

100%; definitive

21




EOD13_NumPosNodes

added by MN 9-13-07; parsed EOD 13-digit value; key from EOD_1977.pdf

10%; 2% detailed

EOD13_NumPosNodesExamined

added by MN 9-13-07; parsed EOD 13-digit value; key from EOD_1977.pdf

10%; 2% detailed

EOD4_TumSize

added by MN 9-13-07; parsed EOD 4-digit value; key from EOD_1984.pdf

9%; 6.5% detailed

EOD13_TumSize_clin

added by MN 9-13-07; parsed EOD 13-digit value; key from EOD_1977.pdf

11%; 6.5% detailed

EOD13_TumSize_oper-path

added by MN 9-13-07; parsed EOD 13-digit value; key from EOD_1977.pdf

11%; 6.5% detailed

EOD13_TumSize_collapsed

added by MN 9-17-07; collapsed EOD 13-digit clin and oper-path tumor sizes to
oper-path value, unless oper-path = 999 when clin <> 999

11%; 9% detailed

EOD2_TumSize_binl

added by MN 9-14-07; parsed EOD 2-digit for values 2x,3x,5x,6x; key from
EOD_1977.pdf; consolidated unknowns 0 and 9 to 999

1%; 0.5% detailed

EOD2_TumSize_bin2

added by MN 9-14-07; parsed EOD 2-digit for values 7x,8x; key from
EOD_1977.pdf; consolidated unknowns

0.5%; 0.001%
detailed

EOD2_TumSize_bin3

added by MN 9-14-07; parsed EOD 2-digit for values <>2x,3x,5x,6x,7X,8X;
recoded to 999 for unknown

0.8%; 100%
"unknown"

EOD2_TumSize_collapsed

added by MN 9-18-07; collapsed EOD2_TumSize bins 1-3

2%; 0.5% detailed

CS_TumSize_consensus

added by MN 9-18-07; consensus recode of "CS-Tumor_Size" field; see
TumorSize_coding_table.xls for details

8%; 6% detailed

EOD10_TumSize_consensus

added by MN 9-18-07; consensus recode of "EOD-Tumor_Size" field; see
TumorSize_coding_table.xls for details

7%; 5% detailed

EOD4_TumSize_consensus

added by MN 9-18-07; consensus recode of "EOD4_TumSize" field; see
TumorSize_coding_table.xls for details

9%; 7% detailed

EOD13_TumSize_consensus

added by MN 9-18-07; consensus recode of "EOD13_TumSize_collapsed" field;
see TumorSize_coding_table.xlIs for details

11%; 9% detailed

used approximated tumor sizes
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EOD2_TumSize_consensus

added by MN 9-18-07; consensus recode of "EOD2_TumSize_collapsed" field;
see TumorSize_coding_table.xlIs for details

2%; 0.5% detailed

used approximated tumor sizes

TumSize_consensus

added by MN 9-22-07; MASTER tumor size field; collapsed all
TumSize_consensus fields;

100%; definitive

Survival_time_consensus

added by MN 9-24-07; recoded Survival_time_recode into a decimal year format

100%; definitive

COD_BrCa_consensus

added by MN 9-25-07; all cases of breast cancer deaths according to
"COD_to_site_recode_KM" are flagged "1"

100%; definitive

ER_status_consensus

added by MN 9-25-07; collapsed ER status data from Tumor_Marker_1 (1990-
2003) and CS_Site-Specific_Factor_1 (2004); O=negative, 1=positive,
2=borderline, 9=unknown/unspecified

73%; 51%
definitive

PR_status_consensus

added by MN 9-25-07; collapsed PR status data from Tumor_Marker_2 (1990-
2003) and CS_Site-Specific_Factor_2 (2004); O=negative, 1=positive,
2=borderline, 9=unknown/unspecified

73%; 50%
definitive

NumPosNodes_consensus

added by MN 9-26-07; collapsed data from Regional_Nodes_Positive and
EOD13_NumPosNodes; if Node_pos-neg_consensus = 0,
NumPosNodes_consensus = 0; upperbound groups were excluded

20%; 30%
definitive

NumNodesExamined_consensus

added by MN 9-26-07; collapsed data from Regional_Nodes_Examined and
EOD13_NumNodesExamined; upperbound groups were excluded

61%; 61%
definitive

Node_pos-neg_consensus

added by MN 9-26-07; collapsed data from Regional_Nodes_Positive,
EOD13_NumPosNodes, EOD-OId_2_Digit, and EOD-OIld_4_Digit; includes
"node positive" patients who have unknown exact number of positive nodes;
O=negative, 1=positive

74%; 74%
definitive

{ 2dzNDOS Y %AW YERAAYSt RYy | YS&A PET & ¢
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| Relationships in the database

One of the most important aspects to our relational database is the use of foreign key lookup tables. To

avoid storing the same string many times in the database, many fields use numeric values that

corresnd to a definition. This method of database management is essential for our database to be

located in a single file, rather than having the database reference several linked tables. However, in

order to make the data useful, we needed to create fordige& f 22 1 dzLJ (I 6f SaxX 2NJ WRS
containing primary IDs, and then create a relationship between the definition tables and the encoded

fields of the master table.

We have created several KEY tables which contain the numeric value IDs, andrtiespanding
RSTFAYAUGAZ2YAD Ly a2yYS OFrasSaz ¢S KIS RSFAYSR (GKS
doing so, we effectively simplify the analysis of the data by excluding the unknown values from the

dataset. Note that this only affects setajueries, and the original data remains untouched.

Once we had created key tables that correspond to the numeric values of fields from the master table,

we needed to define the relationship between the two tables. To do this, we opened the

GwSt ARy aRKA o5 Butbn) aighk X A O1 SR da K2 g -anddrdgéed thefield y R Of A
from the master table onto the ID field of the definition table. Because the numeric data are

meaningless without the foreign key lookups, it is good databasdipka®S (2 4SSt SO0 GKS «a
NEFSNBYGAIf AydSaNnniGeéd OKSO102E 6KSy ONBIFGAy3a (K
foreign key field from one table without confirmation or equal modification of the definition table.

S
S

Once we have created déise relationships, we can make use of the relational database structure when
performing a select query. This procedure is explained in the discussion of the Core Table select query.

SEER_BrCaDB_MASTER KEY_SEER_population
D - ¥ ID-Registry_ID
Patient_ID ‘" SEER_population

KEY_Histology
? ID-Histologic_Type_
Histology

Registry_ID
Marital_Status_at_DX
Race_Ethnicity

Spanish_Hispanic_Origin =
NH]A_Derived_Hispanic_OriginL
oo

KEY_Race_ethnicity
¥ ID-Race_Ethnicity
Race_ethnicity

KEY_Behavior
¥ ID-Behavior_Recode,
Behavior
Sex
Age_at_diagnosis
Year_of_Birth
Birth_Place
Sequence_Number--Central
Month_of_diagnosis
Year_of_diagnosis
Primary_Site

KEY_Sex

KEY_Vital_status -
X % ¥ ID-Sex

% ID-Vital_Status_recod: mm

Vital_Status_recode Sex

KEY. Primary Site
¥ ID-Primary_Site

KEY_ER status
¥ ID-ER_status_consen
ER

KEY_PR_status
? ID-PR_status_consensu
PR

KEY_Reason_no_surg
¥ ID-Reason_no_surg
Reason_no_surg

KEY_Radiation_summ
% ID-RX_Summ--Radiat
Radiation

Behavior_92-00_ICD-0-2
Histologic_Type_ICD-O-3
Behavior_Code_ICD-O-3
Grade
Diagnostic_Confirmation
Type_of_Reporting_Source
EOD-Tumor_Size
EOD-Extension
EOD-Extension_Prost_Path
EOD-Lymph_Node_Involv
Regional_Nodes_Positive
Regional_Nodes_Examined
EOD-Old_13_Digit
EOD-Old_2_Digit
EOD-Old_4_Digit
Coding_System_for_EOD
Tumor_Marker_1
Tumor_Marker_2

Tumos Rocto: o

\
S

Laterality > Primary_Site
Histology_92-00_ICD-0-2 \
1
1

KEY_Laterality
¥ ID-Laterality
Laterality

KEY_COD
¥ ID-COD_to_site_rec

cop

KEY_Surgery
¥ ID-Surgery_recode
Surgery

KEY_Surg-Rad_Seq
¥ ID-Surg___Rad_Seq
Surg-Rad_Sequence
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| ConsensusTumor Size

We have an entry for tumor size data for every patient in the database, although many patients have

GKS RSaA3AylFGA2Y dadzyly26yzé 2N AlGa SldAgdrtSyas Fa
fields, and exist in various formats. Specifically fiblels we needed to consider were EQDmor_Size,
EODOId_13_Digit, EODId_2_Digit, EODId_4_Digit, and CS_Tumor_Size. Also note that the tumor

size information for a given patient is found in only one of the five fields, which actually made collapsing

the fields to create a consensus tumor size much easier and more accurate.

Table of fields containing tumor size information:

Schema N years lowerbound bin | N N lower/ | intermediate data (in | upperbound N upperbound | N upper/
malignant value lowerbound | N malig mm) bin value N malig

SEER Coding

& Staging

(Cs) 49,364 | 2004 none (1mm) n/a continuous >=989mm 3 0.01%

EOD 10 digit 455,538 | 1988-2003 | <=3mm 5,789 1.27% | continuous >=990mm 9 0.00%

continuous,
EOD 4 digit 66,600 | 1983-1987 | <=3mm 197 0.30% | 96-99mm >=100mm 730 1.10%

5-9, 10-19, 20-29, 30-
EOD 13 digit 84,413 | 1973-1982 | <=4mm 702 0.83% | 39, 40-49, 50-99 >=100mm 1,326 1.57%

11-20, 21-30, 31-40,

EOD 2 digit 41-50, 51-60, 61-70,

(2x,3X,5x,6X) 6,782 | 1973-1982 | <= 10mm 484 7.14% | 71-80 >= 81mm 39 0.58%
EOD 2 digit

(7%,8x) 1,014 | 1973-1982 | <= 20mm* 121 | 11.93% | 21-40, 41-60 >= 61mm 41 4.04%
Total 663,711 7,293 1.10% 2,148 0.32%

{ 2 dzND S YTurdorSize todlingable.xIs

While we have tumor size information for every patient in the database, some patients are unknown, or

do not have continuous size data (bins). We want to have continuous, exact tumor size values because

we cannot perform calculations or statistical ana&ly®n size bins, or at least we cannot mix size bins

values with discrete values when doing such calculations. Ideally, every patient would have an exact

tumor size, and there would be a singular value to describe "unknowns." However, the tumor sizes for

many patients are part of a size bin, and we needed to assign these patients an exact size based on the

mean tumor size of patients within a size bin from a similar population, or to assign these patients the
"unknown" classification. Therewere3ca¥e8 NJ 1 KS o60AYYyAy 3 LINROfSYY f26SNE
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complicates matters is that the bins do not generally overlap (e.g. one coding scheme bitBimit)

while arother is 1220mm). While it would be possible to assign each bin a discrete value, this would

not be an accurate description of central tendency, because lowerbound and upperbound size bins

contain much internal variance because they have no fixed limits.

Before assigning exact tumor sizes to the patients in the size bins, we agreed on a nomenclature for i
tumor size.h dzNJ ¢ O2y aSyadzaé y2YSyOf I D8eNdreserdsontiindayssikg a A |
A

S
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We decided to categorize all lowerbound bins as unknown, except <=10mm and <=20mm bins, because
these groups contain large amounts of data for which, we believe, a derived measure of central
tendency is actually descriptive.

We decided to categorizall upperbound bins as unknown, because any measure of central tendency
would have a very large amount of variance that would render the data useless.

We did derive measures of central tendency (mean) for all intermediate bins, exc&n®®, because
there are no similar populations from which we could derive a mean va#lllenean values were
rounded to nearest mm.

In order to identify which populations with continuous size data were most similar to the populations
with binned size data, we consider¢he chronological proximity, and we then sought similarity in the
percentage of patients in each size bin (our assumption was that if two populations contained
approximately the same percentage of patients in each size bin, then it would be justifialde the
mean tumor size from the continuous data to describe the dataset that contained only binned sizes).
Our binned size data comes from populations between 1973 and 1982. The-d@Dd4ta begins in
1983 (ends in 1987), and thus it meets ourastulogical criterion. We then wanted to know which of
the 4 years would best approximate the size bins from the earlier populations (contain a similar
percentage of patients in each bin). If we see no appreciable change in tumor size over the timg period
then we are confident in using the wholey&ar interval from 1983987 to estimate the mean tumor
size of each size bin.

®JSM proposed that we keep these @ueups instead of asecrt
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Mean EOD 4digit tumor sizes by EOD 13-digit size bins:

Year of diagnosis

1978 1979 1980 1981 1982
EOD-4 Tumor Size
py EOD-13 Size Mean Mean Mean Mean Mean
Bins, by year (mm) std. dev. (mm) std. dev. | (mm) | std. dev. (mm) std. dev. (mm) std. dev.
5-9mm 6.88 1.59 6.79 1.64 6.91 1.55 6.99 1.56 6.87 1.53
10-19mm 13.81 2.65 13.82 2.70 13.65 2.71 13.83 2.66 13.70 2.67
20-29mm 22.43 2.66 22.47 264 | 22.51 2.66 22.53 2.67 22.58 2.64
30-39mm 31.62 243 31.65 245 | 31.69 2.43 31.76 2.48 31.92 2.56
40-49mm 41.20 2.17 41.36 225 | 41.40 2.29 41.40 2.30 41.45 2.33
50-99mm 61.52 12.23 61.45 12.06 | 62.04 12.54 62.32 12.25 62.44 12.53

{ 2 dzND S YSP&S andlyd&S EOD10_EOD4 Tum%idef A I PRI G ®& LJ2 ¢
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EOD-4 Mean tumor sizes, grouped by EOD-13 size bins

60.00 ==
EOD-13 Size Bins
5-9mm
10-19mm
20-29mm
50.00 = 30-39mm
40-49mm
50-99mm
~
1S
S
~~ 40.00=
()
N
(%))
—
o
€
>
* 30.00=
C
©
(5}
=
20.00 =
10.00 ==
I | | | |
Year of diagnoss 1983 Mean (mm) Year of diagnosis 1985 Mean (mm) Year of diagnoss 1987 Mean (mm)
Year of diagnoss 1984 Mean (mm) Year of diagnoss 1986 Mean (mm)
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Note that, for each size group, the mean valueybgr does not change appreciably.
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Percentage of population in each EOD-13 size bin for EOD4 and EOD13:

EOD4 binned to EOD13, comparison

5-9mm 10-19mm 20-29mm 30-39mm 40-49mm 50-99mm

% of Pop. % of Pop. % of Pop. % of Pop. % of Pop. % of Pop.

(Ec(gr?tﬁ]igﬁg)_lgw 7.0% 32.7% 27.9% 14.8% 7.4% 9.7%
I(Eblonz)li% 1972-1982 4.0% 26.6% 28.6% 18.3% 9.6% 13.0%

{ 2 dzND S YSP8S dndlyd&¥S EOD10 EOD4 TumSidef A A YR G da LR ¢

Because these percentages are fairly consistent with each other, we assume that the twb EOD
populations may beised to describe the EGLB population. Additionally, because the EQD
population is further sutalivided in multiple, overlapping tumor size groups, we cannot perform a
similar analysis of EGDversus EOR to estimate validity in assigning exact tunsimes. The EGD
population is, however, essentially interspersed with the Ei3opulation throughout the period
19731982. The patients were coded using either EX3»r EOE2, and there does not seem to be any

trend for coding one of the other (i.enothing to do with population location, etc.). Therefore, because

we cannot analyze the EGDpopulation against the EGLD we will assume that the interspersion of
EOD2 and EOEL3 means that the validity of assigning mean EX{ires to the EQIS isalso
extensible to the EOR population. The overall results are as follows:

Mean sizes for EGIB Size Bins:

Mean (mm) | Std. Dev.
5-9mm 7 1.56
10-19mm 14 2.68
EOD-4 (1983-1987)
Mean Tumor Size by 20-29mm 23 2.65
EOD-13 Size Bins
30-39mm 32 2.47
40-49mm 41 2.27
50-99mm 62 12.32
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Mean sizes for EODP (1) Size Bins:

Mean (mm) Std. Dev.

<=10mm 8 191
11-20mm 17 2.93
21-30mm 27 2.92

EOD-4 (1983-1987) 31-40mm 37 2.86

Mean Tumor Size by

EOD-2 (1) Size Bins 41-50mm 48 2.71
51-60mm 58 2.48
61-70mm 69 2.42
71-80mm 79 2.18

Mean sizes for EOD (2) Size Bins:

Mean (mm) Std. Dev.

<=20mm 14 4.54

EOD-4 (1983-1987)
Mean Tumor Size by 21-40mm 30 5.69
EOD-2 (2) Size Bins

41-60mm 52 5.62

Thisfollowingtable outlines the bin, the mean and median value, and the similar population from which
we derived that value.
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Summary of Consensus Tumor Size Modifications:

recoded
Schema original code | bin mean value | std. dev. source of mean to: notes
Cs >= 989mm 999
EOD 10 digit <= 3mm 999
EOD 10 digit >=990mm 999
EOD 4 digit <=3mm 999
EOD 4 digit >=100mm 999
EOD 4 digit 96-99mm 999
EOD 13 digit 1 <=4mm 999
EOD 13 digit 2 5-9mm 7 1.56 EOD 4 (1983-1987) | 7
EOD 13 digit 3 10-19mm 14 2.68 EOD 4 (1983-1987) | 14
EOD 13 digit 4 20-29mm 23 2.65 EOD 4 (1983-1987) | 23
EOD 13 digit 5 30-39mm 32 2.47 EOD 4 (1983-1987) | 32
EOD 13 digit 6 40-49mm 41 2.27 EOD 4 (1983-1987) | 41
EOD 13 digit 7 50-99mm 62 12.32 EOD 4 (1983-1987) | 62
EOD 13 digit 8 ->999 >=100mm 999

EOD-4 data only

EOD 2 digit continuous above
(2x,3x,5x,6X) 1 <=10mm 8 1.91 EOD 4 (1983-1987) | 8 3mm
EOD 2 digit
(2x,3x,5x,6x) 2 11-20mm 17 2.93 EOD 4 (1983-1987) | 17
EOD 2 digit
(2x,3x%,5x,6x) 3 21-30mm 27 2.92 EOD 4 (1983-1987) | 27
EOD 2 digit
(2x,3%,5x,6x) 4 31-40mm 37 2.86 EOD 4 (1983-1987) | 37
EOD 2 digit
(2x,3x,5x,6x) 5 41-50mm 48 271 EOD 4 (1983-1987) | 48
EOD 2 digit
(2x,3%,5x,6x) 6 51-60mm 58 2.48 EOD 4 (1983-1987) | 58
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EOD 2 digit

(2x,3x,5x,6x) 7 61-70mm 69 242 EOD 4 (1983-1987) | 69

EOD 2 digit

(2x,3x,5x,6x) 8 71-80mm 79 2.18 EOD 4 (1983-1987) | 79

EOD 2 digit

(2x,3%,5x,6x) 9->999 >=81lmm 999
EOD-4 data only
continuous above

EOD 2 digit (7x,8x) lor6-->20 <=20mm 14 4.54 EOD 4 (1983-1987) | 14 3mm

EOD 2 digit (7x,8x) 2o0r7-->40 21-40mm 30 5.69 EOD 4 (1983-1987) | 30

EOD 2 digit (7x,8x) 3o0r8-->60 41-60mm 52 5.62 EOD 4 (1983-1987) | 52

EOD 2 digit (7x,8x) 4 0r9 -->999 >=61mm 999

Sourced t ! TUM6rSize_coding_tablef & ¢ T

Note:all "000" values, or respective equivalents, were recoded to "999" because thegaifferuseful data

Discussion of the tumor size data

One should note that, in creating a consensus tumor size field, we used tamor sizes from
onecohort, and assigned those values to anotleehort, estimating that the two cohorts
actually represent the same population, and thla¢ arithmetic mean of a size bin is a useful
measure of centrality We deemed that if theohortswere similar in their distribution of tumor
sizes, then such reassignment was permissible. The datsedio determine population
homogeneityof tumor sizewas the count/percentage of patients within a size birer time

If one wishes to exclude ¢hestimated tumor size data, one must select against the cases with
binned tumor size (EODdgit, 13digit, etc.).
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Consensus Number of Positive Lymph Nodes, Number of Nodes Examined, and
General Node Positivity:

Table of sources for Lymph Node data:

Nodal Info Source type of info years notes

EOD13_NumPosNodes Number of Positive Nodes 1973-1982 | 0-7, 8=8+ PosNodes, 9=NodePos_non-specific

EOD13_NumNodesExamined | Number of Nodes Examined | 1973-1982 | 00-98, 99=unknown/not specified

EOD-OId_2_Digit Node Positive/Negative 1973-1982 | left-most digit = 5,8,-,& means "Lymph Nodes
Involved"; 2,3,6,7,9 means no LN involved

EOD-OId_4_Digit Node Positive/Negative 1983-1987 | right-most digit = 1-8 means LN involved, 0 means no
LN involved
Regional_Nodes_Positive Number of Positive Nodes 1988+ 00-89, 90=90+ PosNodes, 95=positive aspiration

performed, 97=NodePos_non-specific, 98-99=not
done/unknown; 2004 values are exact copy of
CS_Site-Specific_Factor_3

Regional_Nodes_Examined Number of Nodes Examined | 1988+ 00-89, 90=90+ NodesExamined, 95=positive
aspiration performed, 96-98=Nodes removed but
non-specific, 99=unknown

CS_Site-Specific_Factor_3 Number of Positive Nodes 2004+ 00-89, 90=90+ PosNodes, 95=positive aspiration
performed, 97=NodePos_non-specific, 98-99=not
done/unknown

{ 2 dzNJD S YNodat ihfa tabte.xks

Three new fields were made to include consensus data on lymph nodes. They are:

NumPosNodes_consensus

NumNodesExamined_consensus

Node_posneg_consensus

b23S GKI G bdzyrt2ab2RSaypd2yaSyadza SEOf dzZRSa dzLILISND 2 dz

useless for our calculations. Also note that Node -peg_consensusicludes "node positive" patients
who had anunknownexactnumber of positive nodes

MN cansidered patients with a reported NumPosNodes but no value for NumNodesExamined. The data
appears to be consistent, continuous, and valid, and so we did not exclude these cases.

MN checked that NumPosNodes <= NumNodesExanfiarezl/ery case
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\ Characterization of the data

In this section of the report we will characterize the SEER Breasb&ataoffering frequencies and

survival rates forelevant subpopulations within the dataset.

Original data sourceSEER_BrCaDB-08 MASTER.accdb

SPS8ata export for investigationSEERBreasDB_2007.sav
OutputdocumentsSEER_2007_characterizatifd.spo

Excel fildor graphs SEER_BreastDBO07_report_creatibraracterization.xIsx

Core Stats:
Total cases of breast tumors 799,999
Unique patients 731,806
Median follow-up (n=731,806) 4.416 years

| Statistics for Unique Patients (n=731,806)

Frequency, by Sex:

Year of Diagnosis Sex
Female Male
Count Count
Total 726861 4945
1973 7410 70
1974 9718 81
1975 | 9880 64
1976 | 9631 74
1977 9541 75
1978 9616 66
1979 9967 82
1980 10171 71
1981 | 10695 78
1982 | 10885 81
1983 | 11593 91
1984 | 12348 88
1985 | 13651 88
1986 14339 82
1987 15775 88
1988 15676 117
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Year of Diagnosis Sex
Female Male
Count Count
1989 | 15343 114
1990 | 16269 114
1991 | 16861 113
1992 | 24109 143
1993 | 23798 159
1994 | 24486 178
1995 | 25549 152
1996 | 26109 192
1997 | 27694 174
1998 | 29101 169
1999 | 29637 196
2000 | 57716 398
2001 | 58828 412
2002 | 58312 358
2003 | 55882 393
2004 | 56271 384

Frequency, by Cause ofDeath:

Cause of Death Count
Alive 478699
Breast 117304
Diseases of Heart 43692
Other Cause of Death 14069
Cerebrovascular Diseases 11680
Stat_e DC not available or state DC 8866
available but no COD
Lung and Bronchus 6633
Chronig Obstructive Pulmonary Disease 5765
and Allied Cond
Pneumonia and Influenza 5062
Miscellaneous Malignant Cancer 4425
Diabetes Mellitus 3426
Colon excluding Rectum 2886
Alzheimers (ICD-9 and 10 only) 2512
Accidents and Adverse Effects 2217
Ovary 1811
Pancreas 1805
Atherosclerosis 1599
Nephritis, Nephrotic Syndrome and
Nephrosis 1622
Septicemia 1378
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Cause of Death Count
Non-Hodgkin Lymphoma 1073
Chronic Liver Disease and Cirrhosis 1046
Hypertension without Heart Disease 963
Symptoms, Signs and lll-Defined
Conditions 823
Stomach 744
Aortic Aneurysm and Dissection 716
Other Infectious and Parasitic Diseases 677
In situ, benign or unknown behavior 649
neoplasm
Brain and Other Nervous System 574
Acute myeloid 573
Myeloma 564
Other Diseases of Arteries, Arterioles,
Capillaries 544
Uterus, NOS 484
Urinary Bladder 445
Suicide and Self-Inflicted Injury 440
Esophagus 439
Stomach and Duodenal Ulcers 424
Kidney and Renal Pelvis 413
Corpus Uteri 413
Liver 399
Rectum and Rectosigmoid Junction 384
Soft Tissue including Heart 347
Melanoma of the Skin 317
Other Acute Leukemia 234
Chronic Lymphocytic Leukemia 195
Cervix Uteri 191
Congenital Anomalies 132
Aleukemic, subleukemic and NOS 131
Gallbladder 129
Intrahepatic Bile Duct 127
Other Biliary 113
Homicide and Legal Intervention 100
Acute Monocytic Leukemia 95
Tongue 89
Prostate 82
Other Non-Epithelial Skin 82
Thyroid 80
Bones and Joints 69
Gum and Other Mouth 68
Larynx 66
Vulva 65
Small Intestine 58
Other Oral Cavity and Pharynx 56
Tuberculosis 55
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Cause of Death Count
Other Endocrine including Thymus$ 53
Human Immunodeficiency Virus (HIV) 53
(1987+)

Hodgkin Lymphoma 50
Peritoneum, Omentum and Mesentery 49
Acute Lymphocytic Leukemia 49
Other Digestive Organs 48
Other Female Genital Organs 43
Chronic Myeloid Leukemia 41
Vagina 35
Ureter 28
Salivary Gland 27
Nose, Nasal Cavity and Middle Ear 27
Nasopharynx 27
Mesothelioma (ICD-10 only)+ 25
Tonsil 22
Retroperitoneum 21
Other Myeloid/Monocytic Leukemia 20
Oropharynx 20
Anus, Anal Canal and Anorectum 20
Pleura 19
Trachea, Mediastinum and Other

Respiratory Organs 18
Other Urinary Organs 16
Hypopharynx 16
Floor of Mouth 14
Eye and Orbit 14
Other Lymphocytic Leukemia 10
Complic_ations of Pregnancy, Childbirth, 8
Puerperium

Syphilis 4
Testis 3
Certain Conditions Originating in Perinatal 3
Period

Kaposi Sarcoma (ICD-10 only)+ 2
Other Male Genital Organs 1
Lip 1
Total 731806
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Frequency, By SEER Population:

SEER Population Count
Detroit 85771
San Francisco-Oakland 83270
Connecticut 80466
Los Angeles 75908
Seattle-Puget Sound 71433
E/-r\?a&‘,t‘(]e)r California (not SF, 68749
lowa 62884
New Jersey 39757
Atlanta 39152
New Mexico 25138
Utah 23846
San Jose-Monterey 20946
Hawaii 19726
Louisiana 16747
Kentucky 16254
Rural Georgia 1075
Alaska 684
Total 731806

100,000

Frequency, by SEER Populat

—~
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Frequency, by Race/Ethnicity:

Race/Ethnicity Count
White 623934
Black 59388
Japanese 10589
Filipino 9624
Chinese 8381
Unknown 4618
Hawaiian 3366
Asian 3000
ﬁggﬁ:ﬁ)ﬂ Indian (+Aleutian, 2650
Korean 1862
Asian Indian 1736
Vietnamese 1509
Thai 273
Samoan 237
Kampuchean 137
Pacific Islander 118
Laotian 90
Tongan 83
Fiji Islander 56
Guamanian 42
Micronesian 35
Polynesian 24
Hmong 16
Melanesian 15
Tahitian 8
New Guinean 8
Chamorran 7
Total 731806
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Median Follow-up Time:

Follow-up Time

Median Count

Year of Diagnosis 1973 8.750 7480

1974 9.500 9799
1975 | 10.083 9944
1976 9.583 9705
1977 9.416 9616
1978 9.250 9682
1979 9.166 10049
1980 9.416 10242
1981 9.500 10773
1982 | 10.083 10966
1983 | 10.000 11684
1984 | 10.666 12436
1985 | 11.333 13739
1986 | 12.333 14421
1987 | 12.750 15863
1988 | 13.500 15793
1989 | 13.416 15457
1990 | 13.416 16383
1991 | 13.000 16974
1992 | 12.083 24252
1993 | 11.083 23957
1994 | 10.083 24664
1995 9.166 25701
1996 8.166 26301
1997 7.250 27868
1998 6.250 29270
1999 5.333 29833
2000 4.333 58114
2001 3.333 59240
2002 2.416 58670
2003 1.416 56275
2004 416 56655

Median Followup Time by Year of Diagnogi

Median Followup (years)
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Follow-up Time in Years

(Binned by 1 year) Count
1 104246
2 84482
3 80569
4 73659
5 64044
6 39077
7 35490
8 31421
9 27830
10 25262
11 22638
12 20330
13 18559
14 13588
15 12275
16 10941
17 10299
18 8967
19 7552
20 6502
21 5365
22 4568
23 4010
24 3531
25 3093
26 2721
27 2433
28 2244
29 2066
30 1817
31 1363
32 864
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\ Statistics for Tumor Diagnoses (n=799,999)

Frequency, by Year of Diagnosis:

Year of Diagnhosis Count
1973 7561
1977 9964

1974 10018
1976 10025
1978 10121
1975 10238
1979 10518
1980 10732
1981 11326
1982 11530
1983 12318
1984 13234
1985 14623
1986 15406
1989 16577
1988 16908
1987 16955
1990 17661
1991 18262
1993 25534
1992 25750
1994 26341
1995 27546
1996 28333
1997 30060
1998 31862
1999 32462
2003 60379
2004 61213
2000 61245
2002 62535
2001 62762

Total 779999

(frequencies describe biopsied tumors, not individual patients)






