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Aim:

Proven benefits of hormone replacement therapy (HRT) include relief of
vasomotor symptoms and vaginal atrophy and prevention and treatment of osteopor osis.
Therefore, HRT given as either unopposed estrogen replacement therapy (ERT) or
estrogen plus progestin gained widespread popularity in the United States since 1960s.
The Women's Health Initiative (WHI) trial of estrogen plus progestin vs. placebo was
stopped early, after a mean 5.6 years of follow-up, because the overall health risks of
hormone therapy exceeded its benefits. The Women’s Health Initiative Estrogen-Alone
trial comparing conjugated equine estrogens with placebo was stopped early because of
an increased stroke incidence and no reduction in risk of coronary heart disease.
Preliminary results suggesting possible reduction in breast cancers which are not
consistent with the findings of some observational studies warranted more detailed
analysis. Because female hormones are reimbursed under the National Health Insurance
program in Taiwan, it is possible to access and analyze nationwide data for these drugs.
The purposes of this study were to estimate the effect of hormone replacement therapies

(HRT) on the risk of incidence of breast cancer in women in Taiwan.

Method:

We used the 1,000,000 random sampling from the National Health Insurance
Research Database (NHIRD) during 1997-2008 in our study. After excluded male, aged
fewer than 20 and above 80, women who had cancer or had breast cancer medication
previously, we had totally 305,633 women. In order to avoid the effect of Chinese
herbal product, we also excluded 239,910 women who ever used it. At last, we recruited

65,723 who used estrogen alone, progesterone alone, estrogen plus progesterone and



women used neither hormone nor Chinese herbal products were recruited into our study.

The risk of hormone utilization was estimated by Cox model.

Results & Discussion:

Among 2,798 women who have used solely estrogen plus progestin during study
period, 45 newly breast cancer were diagnosed after taking estrogen plus progestin.
Comparing to 76 newly diagnosed breast cancers among 5,156 women who have used
unopposed estrogen during the same study period, significant higher estimated hazard
rate of estrogen plus progestin users was found in present study. Women used
combination of estrogen and progesterone in the last year were under the higher risk
(HR: 8.71, 95%Cl, 5.50-13.82) than estrogen-only (HR: 2.04, 95%CI, 1.37-3.06). Of all
breast cancer women among estrogen plus progestin users, 23 (51%) of them were
diagnosed at age between 55 and 79 years. Further analyses found that the significant
association between the current use of estrogen plus progestin and the risk of breast
cancer incidence among women aged between either 20 to 79 years or 55 to 79 years
who were less likely to use oral pills. The data also demonstrated that discontinued
exposure to estrogen plus progestin for half a year will significant decrease the risk of
breast cancer among both women of reproductive age and 55 to 79 years of age, and the
trend for lower risk was observed for women discontinuing exposure for longer period.
This observation suggests a role for cumulative exposure of estrogen plus progestin on
breast cancer risk. The positive association between ERT use and the increase of breast
cancer occurrence was also found. In addition, the trends across categories of usage
status appeared to be the longer discontinued ERT use before breast cancer was
diagnosed are significant associated with the lower risk of breast cancer, indicating a

positive relationship exists between excessive exposure of unopposed estrogen and
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breast cancer.

The results of present study strongly support an added impact of progestin on the
breast cancer risk associated with ERT. Various type of HRT were prescribed either
following the updated guidelines on the use of HRT or after careful clinical judgment
based on well informed about the potential benefit and perceived risks of HRT by
well-trained qualified physicians resulting in the clinical performance that women use
combined estrogen-progestin had significant higher breast cancer incidence than those

use unopposed estrogen.

Conclusions:

This study provides strong evidence that the addition of a progestin to HRT
enhances markedly the risk of breast cancer relative to estrogen use alone in Taiwan.
These findings have important implications for the risk—benefit equation for HRT in

women using estrogen plus progestin.

Keywords: estrogen, breast cancer, insurance claims database, pharmacoepidemiology,

National Health Insurance Research Database



\\\?{r

= VBRI R BT IR e 1
LUBBIBEZ ottt 1
QEEFEE FE R R s 1
BURFFE TTH I 1
AVEHcE B P B 3 B e 2
BFU TR S5 M FITF o 2

BN iﬁﬁ#ﬁvé)ﬁ%ﬁb}éﬁ ............................................................................. 3

YL ET 3 E bbb 6

2FF R FT T MEFEZ 3E Tt 6
BEEFEIrF M B BH 2 KB v 9

4.9 BEIEZEZ JR oot et et et s be et st n s 9

e D R B = B SRR 9
ToEEEIrR M Z € % ST E 9

2.7 ZE (B H EIT R ciiviiiiieeeiese sttt e b et ne bt be st neenas 10

R Ao = A - S T 10
O e ek - OO 10
N L L T T E e ————————————— 11

C N FURE 2 IR IY oo seseeeeeese e sss s 12

R T2 17 % 2 15
N R E L PO A - 1 c) N A S 17
D i Tar) T L - S 18
ERE A R ) N 20
20 ereeeeee e e ettt 22
et e ettt 26
TR oo e eeee ettt et 26
L



FIgure 1. BE3r3 ci i 1

FIQUIE 2. 7 3 2B 38 i ARt 8
Figure3. S22 2 WA THRAedF 4 Fant o U EB T A e 13

Figure 4. 1997-2007 & [ 57 £ BF B kA5 2 5 0 B 14

Table 1. 7§ #8320 & T Boovorioooeocoseoooeeesosseeesssssees s 15
Table2. A @& % ¢ % > fe§ & % VPR HHE AR T I e 16

Table3.1997~2008 & » A% # % L PiERE 54 A% @ % fLEY BEhiRF L 5
R 17

Table 4. 1997~2008 & » 7 i FAL L » At * ¢ FehEp? > 20~79 & & HHg
AFRZ B o I BRI A e 18

Table5.1997~2008 & » 7 # % FHLE » A * ¢ Ba W@ ¥ vpgcd R
20~79 fi 4 3 4 FUIRZ R BB FY s 19
Table 6.1997~2008 & » 7 F i FALE » A ® % ¢ Fa @& B rpEd o E A
FAHRE Y > 20~79 A2 2 FURB 2 B B P e 19
Table 7. 1997~2008 # » 7 & it iR FHLE » A * ¢ FehE3d > 55~79 &k L g
AR R EY 0 AR F PR A K 20
Table 8.1997~2008 & » F # i FALE » A * ¢ Ba @ ¥ ppjd rEEY
55~79 k% H 35 4 U 20 B M PY st 21
Table 9.1997~2008 & » 7 F it FAHLE » A % ¢ Ba WA H @ rpE e E A
FaEF P 5 B5~T9 B A A FUB 2 B MY 21

o

Appendix 1. A7 3“1 T awpkE Ep > FRELNBIUE BN F 30
Appendix 2. 2 7 TE T W EBEL o FHEBELREUE BEH N F o, 33

Appendix 3. AFT T TR * 20 SAS AZ TN AD i 35



Loz

PEREADS A BARAFHNERFREF BV RS L AP EREF 0 A
& FepigcE estrogen (2 oestrogens ~ cestrogens) > FEkrE Bl & H A PE L2 > X
" a&’?ﬁt% xR g e = g2 (follicle stimulating hormone, FSH) 2 § #8 = £ 5%
(luteizing hormone, LH)w 4& 45741 o =t & chwpigcF & = A %4 E:jwi Froades
stk androgen o £ d % if K (Glde 1 Fp e e~ LK) F TR 1 (aromatation) =

VRFE o

¥Rk ¢ 450 estrone (E1) ~ estradiol (E2) ~ ¢ estriol (E3) » ¥%.5 § B 47 ek
HA o B AT RS BNt o RN LR Swpied o B A

estradiol » % 518 B #] 5 9P & a5 A0 ' X estradiol A e b o Eed pg v e sk

#serestrone i+ % #ico 33 estriol B W AREPFE & o

Figure 1. spjck e
0

OH

o "1OH
®GL
HO
HO
HO

Estrone Estradiol Estriol

20ppch #k B
Pk & % B estrogen receptor (ER) Bt ime P13 X B> ot w11 0 i 4
FeoE ek Tlgea B AT ARt > 15 2473 F > @ 4 5 ERa#? ERB' -

H9 BRoL&AMEF 7~ 495 S5~ THEM o ERPAIL &AM acr i ~

S LA AR B L R L R AR

b (T

F) Lk £ F FMA R 0 i A T e i 8

=

%
&
¥
e

-1-



%5 %8 % luteinizing hormone (LH) fr it m e j#% follicle stimulating hormone
(FSH) » ¥ » w A3 88 e B R -

drpjge g inBEf b 4 §
PR A AR LR E d RS, B Y 5 384 ¢ d cytochrome P450 3A4
1

A s R R ER N SEE TR T U7 LR

5.4 e o ' B+
SRR E A F o TSRS BRI SEFREE B BT & 2007
£ R 7502 A A AR A FILRIES5 4 oA FARL 200 5 R s R

;}L}%p;i: gﬁﬂi’%@(,r/,.&.ri;\ % j\/gﬂgz),‘ u—é-]v} ;:r;g%g:i;o

Ead ARFPIRFLFNEERATFIRZ - > LER > LRI R A F

B 40~45 R B hn k2 0 2 7] 80 %;%«miéié\w A BT o om A LA
%
2

FURE S Feng S 0 - > A 4555k 2 L Pl BB Bk 2 (S BB
s l!§

A S A F RS S FH ALY NG TR GRS 2
IH 4 m RB A B2 > b F Reh- FE AT Y 0 AT 137 & dig B
27 o Hia¥th 6% 5] 3.88 (95% CI,3.00-4.94)% o % #4 » F B A A ELFIEY § ¥
FAENHE o BAOTRE LS FRF -

AR S fo = B BMIAZE 28 4 0 5 R L 5 Ok R 5 1.26 (95%
Cl:1.09-1.46) > fe £4p & o g sk 2> BMI 5 21 % > 42 BMI 5 31 ¢t
o R F @ % > RR:0.54(95%Cl1:0.34,0.85) c tele BAmg @ & 471> &3 &
B4 52N iR AR A F Pk g4 B 4 1.07 (95% Cl: 1.03, 1.12)° - &#
TR o 2 E BT Rk 2 % 0 f 18 K 1 ent b F AN E 4 25kg
v ek s g Sk endp R % € T 145 (95% CI, 1.27-1.66) » @ 48 £ T % 10kg
%Aﬁ’w%%%%wkﬁﬁﬁw&%ﬁ“%iﬁmRQ%ﬂmﬂlaﬂO&Wo



FEY RERRAY  HOSRSE L LG REE - RERSF E &
Ao R RA PR RS AP EOY D b ik 1 S g 0 i R 2 5 (RR0.TT;
95% Cl:0.64-0.93) » # & # 355 & & 39 MET-h/wk 12+ » ¥ 5 & g 3.25 /| pF &
LAB 13 oo e *pgzﬂazﬁwﬂm Mo RFE 2R A ARR T MWS
B A T T2 & g O ’éﬁ;ﬁgﬁ%#%&wﬂﬁ:‘« RN
FPE b % 5 112 (95% CI, 1.09-1.14)" o 75 9 chffeBe > B p 3 R K f 0 B
REHBIROh Gy FH AT R AR RenE 4 S

R s reopagL B e

ARBFERY S R F LGRS LRGREY o §F R R 2
ST A EAR 2 E R % £ 5 10% (Cl 6-15%) - B /gL 5 E b

% B ¢ H 4 17% (CI 11-22%)1°o AAARMET AL A K S B SRR
PRI HNRT R o A LB R R M -

RYFEF G FREFHEARECMBERERFIIROF LS o R L BT -
FH o MrRBEY CIRELER SRS KMo F - BRY 110 & v R
ZESH T > B b % 5 1.11(95%CI, 0.94-1.32)" » ¥ ¢k - B BRAT T chh GRS
1.0 (95%CI, 0.8-1.3)"% » fde £« e BFT T A 0> TR L F FopehIEL o IR

WRERGE R v R ERP P ELE Do

S NPREE LR Bﬁﬁﬂéjgk‘?')i?ﬁ

2002 & - # W R 7dF 2 # 7 B (National Institutes of Health, NIH) # 2 3 cd

i & g (Women's Health Initiative, WHI) s 7= % » @ 3k 7 = 38 % Rficen ¢
SRS P RBAT TR RRER Y IR ZF ST BN RS EREFY O
BBt h % o Flh A F RO BTG > H R R G X F ALy A ¢ b 1 iBIE
WY ek % H & X JR* 0.625 mg =1 conjugated equine estrogen ¥ 2.5 mg
£ medroxyprogesterone acetate » T & < ZE g #r4 & o Prempro » fi i@ * 5.2
£ 2180 P2 PR KRR hE R Ae ko Bk s PR R o SR e 4 B 120 B

ok e s 1418 > BRPBpEDOL S - 2118 > 2 %aOh e 5 1.26 B > 822K
FRLEAFBDORGT EM o o BT SRR 5 0635 0 H 3Tk e 5 0.76

-3-



4%

R EA R MR B R R AR E AR

Ly E A ek @ T 0 R GRS 7R S o WHI B 2006 5 & e
Fapd o BB TLE2 08 WR Y epA R AR A 2 SR
B % 5 0.80 (95% Cl, 0.62-1.04) - Bt #Xvs 5 % M5 penh ' » L Ak it § end 4
Ko g gaAp s 80

LT R AE R B R B A H0 T F RPR R

B %t 5 1.58 (95% C10.77-3.24) $3+ 5 ¢ p %R P &2 % FH5E 020 b % v % 0.81

(95% C10.48-1.36) 10« pt b » & R * vpjrd A E >+ R 4 L Fpen
B % 0 b &t % 2.05(95% Cl 1.21-3.48)Y -

BT B2 15 R WHI el 09 B AL o A T8 T 30 2.4 i B
2080 FEATIRTIRY VR AR ME b e A RERAR Y b~ #F
LSS ST TR LRSI R AL T S T N R R
TepEE L HF M E LR FET Lo

22009 & > WHI 45— # 4 e 374 2 % 38— Hdq & JRY vpiick
EHRMARAR R WM RpaF L 5o AL E R A E TP R K B
w| §_2L| e 9% g (non-small-cell lung cancer): B '+t 5 1.87 (95%Cl 1.22-2.88)" -

hAdEay - Ao BRe W EnaGE g 0 | g - 7 (Million Women
Study, MWS) &_& | e+ 387 7 344 > d Cancer Research UK ¥ National Health
Service = fF 34 {7 > Jc B 7 1996-2001 ) 1 F F B & % & 50 gt b ek o R
FYP P N BER AT NG BARY s HEFEFFARZELAT F

gﬁ?‘;{(‘ s E/rgﬁg 4 m %K

MWS § & 2003 & 47 2. i§ - & * Jo i 5 3 © 2 0 50l 0k i 11,66 (95%
Cl,1.58-1.75)» H # & & i¢ * vijpr#k 225 M % chh & 5 2.00 (95% Cl, 1.88-2.12) -
Ao e k% 5 1.30 (95% Cl, 1.21-1.40)7 > - F4 § 2t WHI edf 2

-4-



¥
-
ht!
o
¥
(a
|
N
A
!
It
gl
=
<
=
4y

W B R PR do

TAWRSG > SER YRR RS F M EE G R > b E 071 (95%Cl,
0.56-0.90) » % s B  H 4 b % > b & £_1.45(95% Cl, 1.02-2.06)" = & & *

FEFHF RS B REE L LR b g £ 1.20(95%Cl, 1.09-1.32)% - i *
FRFF AR R 2 EE s b 'k £ 164 (95%CI, 1.58-1.69)° > @ ¥ ¢ R

WA G F o ¥ b 42010 ﬁqgjz;;,;dj,_j% s (o j‘g};l ??‘:—,L%; g#ﬁ% ¢
A b 0 BB % 5 1.20 (95% CI, 1.05-1.36) » # ¢ % ppigc# chh g iR
BEEHRFIEFFERTME DL R o



s 3 ok

MR EE

%

1LEME 2 E =

LR R R AP A Y > X iEE R% A Y 74 R (National Health

Insurance Research Database, NHIRD) ® - j&_1997-2008 > + 12 # 7100 § & i%4

B 4 bt KR TG Y A 0 (TR R o S R R P efE
s 1097 & 1 2008 £ chF AL o @ cph % ¢ §
(- ) T

Registry for beneficiaries (ID)

()PP ™ 2 s P o fh

Ambulatory care expenditures by visits (CD)

(2P B F &P

Details of ambulatory care orders (OO)

()L F AT 7 AP ot

Inpatient expenditures by admissions (DD)

(T)ERFRT ™ F L0l

Details of inpatient orders (DO)

(F)FQEL 2RI o,

Expenditures for prescriptions dispensed at contracted pharmacies (GD)

(SR E RS B L

Details of prescriptions dispensed at contracted pharmacies (GO)

(M)E e Pk

Registry for catastrophic illness patients (HV)

DAL T g R R

5z

AT PRI AL A AP FiRT ‘f'ﬁﬁjﬁkﬁvmk'g‘ﬁl‘} L4 (1D)

¢ Vi ID_SeX %IE ) JLJ:){A ﬂ!—éé:]‘i ) r_ﬁ;}’i’_:!!/ﬁ:t g ,LE' K’}i‘;ﬁjl FIQ m'é‘#‘__ ’ l—"—'—l'ﬁ g A

¢

=

=

v
’_7\"5,

s 4L 7 12495835 4 > FoRa 4 h3 4 > £ § 504,162 & TR LM £

NPT SR AN R T EAPPE T FD > Bk BONRE

B0 v E SR A O RGE R &% 6208 T9 Kz ek M & dan §

-6-



S 2 £ RIEFRAL(ID) Y 0 ID_birthday %38 ¢ et w g5 1 L A4 & 3R
P A 1997 E enpk dic 0 AR {Sdod ] 3t 20 B e 193,511 A 12 2 & 3 79 fk en2,242
Al @3] 308,409 A HF AP LB GRESRLY D
SUPEEH T (1998 £ B F fe LB R L F 0 R BS R R LEH © Rk
%Jﬁ—"— 1,926 4 > &2 ¥ & % EIS R SR E S éﬂ&ﬁ 850 4 » 4 ¥ {¥ 3] 305,633 i+ &
B o6 1998 & 1w fe BB R pr AP EEA Y AP R R &
Frmend o oo A3 g % k4EY Fen239910 4 0 FIT AY BT Foof AN
? ek h 5156 40 T FF M A SIT756 4 WL R T ES K 52798 4
R ER 9,961 A o R P EERLH e 40,052 4 0 AP R-E ErERcE S

’

W EF AN L AR Y EA K RERY TR U2 FEER T B

ek AN O AU epT g R E > £ (R 65,723 £ o (Figure 2)



Figure 2. 7= 3 % ¥ 2N 42

FIFyER Al
1,000,000 *

pl1*E 495,835 4

A 4

G
504,162

Missing 3 4

<20 77 193,511 *

A 4

A 4

>79 7% 2,242 *

20~79 &b %
308,409 * .
1998 F I' [y iE-
Pl E oy B v
¥ fgdzfﬁf” e
20~79 b 1k ’
306,483 +«
- %TI'EBE'J?%E'J%
v 850 *
20~79 ¥ %
305,633 «
JV \ 4 \ 4
e EHES N RIIE S 'SFTI’EIE'JHI%
g gl e 239,910 *
40,052 * 25671 *
\4
A
v \ 4 \ 4 \ 4
B e RS E ﬁ ] Py
5,156 * 7,756 * 2,798 * 9,961 *
\4

I




itk fry Wi Fwz Lk

PEEZE R MAOERETH > BRATRE BREHLESSAY 0 7
bR B ¢ 4

diethylstilbestrol ~ estradiol ~ estradiol 17 beta-cypionate - estradiol benzoate -
estradiol ethinyl ~ estradiol valerate ~ estradiol-17-cyclope ~ estriol ~ estriol tripropionat -
estrogen ~ estrogen conjugated ~ hexestrol ~ hexestrol diacetate ~ sodium oestrone sulphate

F144% > £ 147 £ %% > 4o Appendix 1 -

FHEES

“N>

i
allylestrenol ~ dydrogesterone ~ hydroxyprogesterone ~ lynestrenol ~ medrogestone ~

medroxyprogesterone ~ norethindrone ~ norethindrone acetat ~ norgestrel dl- ~

progesterone
% 104/% - £ 88 £ &% > 4 Appendix 2 »

PEERSOTAH O RS FELR R E R RGBS
PEEFERSL S SA R G o n d FELR § R
BEnBEgd o - £ 7 10413% > a FRbHnER ¢ RiFEFEU2 ) FF

7

B3 103095 > HP FRY e g -wk? FhlH S5 2371%EHE > @ 5

leppzfrs 2 i@
PEFF LT MA R R AP YA F AP wih(00) s ARF R T
g»mmﬁ@@ PO F R F 4 4(GO)? > Drug_no st - #

RN R E
LEFE N IEHE  FA KL MR R 2 aviS SRR ST M

Bt FALEL s AL MR R MBS BEAE  NBFT - H 4T o



2.¢ B e K

o3 = SR A U L= e ¥ £ P g (00) ~ i RERETFLP w5 (DO) ~
B E R R ?5*;%(60)*”‘ 010,309 3k & & ’%’ér_:;?“}iﬁv‘ 1 Drug_no
M- BIB B ERAY E LA E R 0 P % pﬁﬂ‘iii%’:". ’fé'i;f;\t’%f%*ﬁﬂ?ﬂ‘ii
B o

#FFILETRB NG > 73 LU & fé}ﬁaﬁ%(HV) PR R e P
fth(CD) ~ Gl F R § % F 5 P g (DD) % = B 4% 5% Tz B K LA
= 4w §_HV: dise_code - CD: Acode_icd9 1 ~ DD: Icd9cm_code » &8 == 7% p] &_
& * 7 B% A A 41 (ICD-9-CM) 12 2 A-code -

A-code R ird 5 0 BiE A A S W IEE S ATR Y ch ARG I 0
Ao B¥mbakikh o %k p 3t ICD-9 BASIC TABULATION LIST (BTL) » %A
BTL-code s & 4c— B AF* » I 5 24 R v A-code» m BTL-code » H_d
ICD-9-CM code #7f§ it @ k » fig B mz T » A7 123 ICD-9 code f§ i+ &
BTL-code o F]pt 2% i¢ & 303 8T RGP iz » 27 WL N5 3 e o7ag & R L

& #- f # ~ BTL-code 3 & -

4.5 T e sk

SRR 0 A E S FREEHV)E ? 0§ SR GE L SR o F AT

*GopAhy ¢ 0 % A ehdise_code gt — RAMA TR ST Sk o RIFES SR
ICD-9 CM code
174 Malignant neoplasm of female breast

1740 Malignant neoplasm of female breast, nipple and areola
1741 Malignant neoplasm of female breast, central portion
1742 Malignant neoplasm of female breast, upper-inner quadrant
1743 Malignant neoplasm of female breast, lower-inner quadrant
1744 Malignant neoplasm of female breast, upper-outer quadrant
1745 Malignant neoplasm of female breast, lower-outer quadrant
1746 Malignant neoplasm of female breast, axillary tail

-10-



1748 Malignant neoplasm of other specified sites of female breast
1749 Malignant neoplasm of female breast, unspecified
A code

Al13 Malignant neoplasm of female breast

BE AP AL S 2 AR i (CD)i Acode icdd 10 & F A fh
%5)%4%* * oy H P e (DD)hlcd9em_code § ¢ 0 B R ETE M AR H 0 TS

Ry e PR -

R A L B E

AR D R F] S LRI SRR DEL BT > SR EE 2
Fadr o BB N AR P rEEER S AT EHYEARREESRE > N fr% e
FREERREFEFTHEEY PN ROFL T TREEFTHRE Y S RF A S
BER S SBER a4 FiE e > 4 @ * 5 Cox-model w oo 1997/1/1
S A4S EE > 12 2008/13/31 & BB 4 S pir XL ETE S KR RipA MR

Bl B L R B TR A Ik 1 o

e 5o i@ % SAS9.1.3 itk o B Windows XP 2. T iE T AT oM A

F ¥ B e SAS AR A 0 % i e Appendix 3 2 ¢ e

-11-



o

NS
- S FURE 2 IR R

APFAROFEIRAE ATRFLIF IR R FROTH KA
* % W o g 412 9517 /b (Centers for Disease Control and Prevention - CDC)*1# i
7% B 53t 7 4% (The United States Cancer Statistics » USCS) » iz i b3+ 3L A
EEERARE MR b ATRE DR RREE R 0 M E F BRI L T
ER I ERFE R R &2+ % (Surveillance, Epidemiology and End Results
Program > SEER) » * ridg ik £ RBR2Renf > St Tl o @ S B R T AR ALK
B At FrrE s R E e s MR AL HR R R el (T BT

TR RCIE S R S T e A X

Wi

SN R

RS A TR VA E NG 6 AL R aREF A S o

4

\‘&-

-6 0 50 mEEERTREEREY AR SRR AR AL

i

SHREETHEEY A F o B E Nk FNRAY ¢ BR
1.3 Mo A L Bait s 4 %
2.% P2 B~ Leng ol 2 5o
3.5 MR ¥ je ol mint R 4 % o 2

A hFEF TR Pl E A RETHE o G R iR 2 5o
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g

45 2 g ko
Fapke o fe £ 4 40 o
KLL . 220 el

Bt 2 K EREA R > P E N ThE B0 &k i R

L300 FAME O FRAE SHEASR RS FHEY

1<’3:[~]ka )%']?41}\,?1 T‘EL Aé{ifﬁ%ﬁ;ﬁj—&:rﬁ_,

FORED TS B F N 2EDEEDTRE L F on S PR 2 F b 40

Ao i pl g B
(Figure 3) -

P50

_,
b

P60k TRE R RIS EBT R

Figure3. s B2 Rt BEdFL Fanvt i NEE£TAL

Age-Specific Incidence Rate

500
450
S 400
S
§ 350
3 300
o
£ 250
24
1 200
=
S 150
=100
50
0
N 9 N 9 N 9 N 9 % 9 v o N 9 N S} %
L \>‘ ) \Qz\ \¢>,\ {\?;\/ '\(P% %Q;B A;,;’) @b‘ b%)/b( %Qb (.)‘)S’J @b @fb (\Q{(\ (\g;\ %Q{% %(’DX
Age
| —— U.S. White 19992005 —=— .S, All 1999-2005 —&— Taiwan 2001-2005 —— NHIRD 1998-2008 |
Age <1l 1-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85+
U.S. White 1999-2005 0.03 0.00 0.00 0.02 0.13 1.14 7.70 25.75 59.30 116.86 184.97 239.30 305.79 362.84 410.81 436.76 458.56 437.25 366.45
U.S. All 1999-2005 0.030.000.00 0.03 0.16 131 8.19 26.79 60.33 117.10 183.16 235.93 299.71 353.48 398.23 424.67 447.67 430.35 362.43
Taiwan 2001-2005 0.000.000.03 0.03 0.22 189 7.65 24.69 56.05 93.07 125.53 121.67 127.28 116.47 101.85 81.54 76.50 68.21 57.47
NHIRD 1998-2008 0.00 0.00 0.00 0.00 0.21 1.36 5.17 21.13 51.43 98.16 126.34 134.86 130.03 147.69 94.39 88.90 85.40 65.13 56.51

U.S.: The United States Cancer Statistics (USCS)

Taiwan: & %% % )

NHIRD: 2 &3 P L }E_
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Rt A0 T BRREF A SR RO GRR AP SRR
wEDRAF L F T IR N F R RS R 4 5 1099 & [ B g T
@ 2002 £ 2 {5 e A L 40 - T T A £ 2 WHI A 2002 &
MWS #2003 & #74 4 chF7 7 » W3 HRT & * e %5 4 B 252, w 85 4% e
L APEenE 4 ST o BRAR SR 14 2002 # 2 15 0 HRT chig ¢ Fa § T

26.21 (Figure 4) -

Figure 4.1997-2007 & ~ 4% % BB 3 5 2 et

0.25
02 1 N
50.15 r
£ ol
E
@)
005 | M
0
1996 1998 2000 2002 2004 2006 2008 2010
Year
| ——US. Whitt —%—US. Al —&—Taivan —*— NHIRD |
Year 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
U.S. White 0.20 0.20 0.20 0.19 0.18 0.18 0.17
U.S. All 0.20 0.19 0.19 0.19 018 0.17 0.17
Taiwan 0.04 0.05 0.05 0.05 0.06 0.06 0.06 0.06 0.07 0.06 0.07
NHIRD 0.04 0.04 0.05 0.06 0.06 0.06 0.06 0.06 0.07 0.08 0.07

U.S.: The United States Cancer Statistics (USCS)
Taiwan: - &IE % 5] 2,
NHIRD: [ /4 0E i 350 2
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I N REFEARAATAR

AP AL PEELS L R A B A fLEY Fnd o RiE R4
Rl - HAR- HANF R APERE TR AR PR F s 2 B
PR 20~79 PiphE Ay ekt X SR R B S 0 g Fens

o Y EEY EPGE AR Y Feip- 4 o (Table 1)

Tablel. B3 %¥AAFTH R

AR H Vo= ¥t ¢ & Total
AR EER BRTEER
Total 40,052 25,671 239,910 305,633
FRATE S 497 283 1,681 2,461
# % MeanstSD
41.9+16.1 38.5+13.4 39.7+£14.0 39.9+14.2
20~29 # 11,171 7,985 67,803 86,959
30~39 #% 9,931 6,812 65,023 81,766
40~49 # 7,049 5,861 52,048 64,958
50~59 # 4,398 2,782 28,004 35,184
60~69 #* 4,556 1,561 19,218 25,335
70~79 2,947 670 7,814 11,431
FE 5 * %4 (DDD) MeanstSD
VR EcE 0 190.4+£567.7 117.9+424.6 108.5+413.2
+ 0 111.7+#1,010.4 60.6+644.9 57.0+642.5
P
S 10,441 6,197 49,385 66,023
A 2,248 1,823 16,480 20,551
* W% 12,562 7,895 66,682 87,139
PR 5,102 3,184 45,778 54,064
? % 8,346 5,583 53,288 67,217
L% 900 620 5,517 7,037
g 258 210 1,247 1,715
missing 195 159 1,533 1,887

- . H s > Y , = > - . s 2 L
* 4L Sv'rﬂu;e;;g\ﬁgféﬂ \ﬁ,rﬂ,%%? \a}:k«if];%;&\_@*%;%ﬁ\?g_%,ﬂ gp,rél_ﬁr{;g—,; \#7,1./_&;;@\@;;;
T 5 P 3 E = 22 3 = e A A - 2 B 0 o
o F® D oa Y CERRY CZHE BN BAR O AR I VER SAR ML
PR AR TR
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EIE fFB#EK;%;H_,’g * 7}’45 v %gm*g’:%g:ifé A A ,gv';;;;r% SR A
EAEL TS G R PR F R L E A F R GrRE R 4049 K2 B G 5

B ERGPEHILE RY D LT R R OVERE T FOUE R A

R F MR RE IR R AR Y AR REA S S A F A 40 A

IR

Too ¥t AHEE RDASF kg o gl REEY g LA h LR . (Table2)

F_k

Table2. % ? - ied @ ¥ A REARFTEVR

W Wi e m&@r  Total
R X K
Total 5,156 7,756 2,798 9,961 25,671
SR AT % K 69 67 41 106 283

# % MeanstSD
48.6+x13.1 30.7x8.3 44.0+14.4 37.8+12.2 38.5+13.4

20~29 # 434 3,970 548 3,033 7,985
30~39 #& 732 2,748 618 2,714 6,812
40~49 # 1,738 889 620 2,614 5,861
50~59 # 1,161 59 551 1,011 2,782
60~69 # 716 54 342 449 1,561
70~79 375 36 119 140 670
FE 5 * A MeanstSD
PpigcE 281.0 0 170.8 297.3 190.4
+714.7 +427.3 +686.3 +567.7
+ % 0 128.9 139.5 148.4 111.7
+1,711.0 +407.1 +545.1 +1,010.4
P F*
iy 1,218 2,043 702 2,234 6,197
- A 313 505 211 794 1,823
A 1,442 2,525 839 3,089 7,895
¢ 633 905 353 1,293 3,184
3 W 1,306 1,543 625 2,109 5,583
i 157 165 46 252 620
5 47 38 11 114 210
missing 40 32 11 76 159
AT D SAVRA S AT S RTERAT S RFIBA B AW AR P R o BAD SR a

>
7h 2] ed
P 5 > 5 - = 22 - = e a3 2, Ay B¢ ok
Bros® D ca Rkt o ERRMT C ZHE BARR BAR G AE R S AR B
PRR S~ £ RN @I RR
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=~ N

FiEH PLEY FL AR AMEE TR R R

A AR APRY L P B2 KR Mg R E P IR

2R R P2 T o SR A R R hA
g g

Hi b Bdod %~ 9 % v 3 ® >

o 4 o

(LA

T‘ _,'\;’[,)‘IE__P‘ ‘g‘:

S a A i B

o AP ¥ 30~34 ek k3

LR Ao Rl aEd FRSALE
LT BB SR 2§ g i (Table 3) -

Table 3.1997~2008 & » A ¥ R * L Hjaf §+4 AF R * fF P B s &
EA e FSF T R R

PR rerT: B (95% Cl)
£ X
20~24 # 5/5,751 0.12 (0.05-0.30)
25~29 #% 24/5,420 0.59 (0.35-0.97)
30~34 #: (ref) 39/5,144 1 -
35~39 86/4,787 237 (1.63-3.47)
40~44 # 97/3,995 3.24 (2.23-4.70)
45~49 % 69/3,054 3.02 (2.04-4.47)
50~54 # 53/1,962 3.65 (2.41-5.52)
55~59 # 4212436 235 (1.52-3.63)
60~64 % 34/2,317 2.01 (1.27-3.19)
65~69 # 21/2,239 1.28 (0.75-2.18)
70~74 #% 16/1,758 1.22 (0.68-2.18)
75~79 # 11/1,189 1.24 (0.64-2.42)
B R
e A4 (ref) 161/10,441 1 -
B e 30/2,248 0.85 (0.57-1.25)
* 141/12,562 0.78 (0.62-0.98)
L 51/5,102 0.68 (0.50-0.94)
2 W 98/8,346 0.73 (0.57-0.94)
K 7/900 0.49 (0.23-1.04)
g 5/258 1.17 (0.48-2.85)
missing 4/195 1.15 (0.43-3.10)
95%ClI: 95% i ¥ % B
AR SMBAS AR S ATAERD S FYFIRR ‘E%%‘a%m»"‘?ﬂzéa%ﬁ‘ F50v By a3k
%z’@fv Daa e ‘{‘%T[?? ~ 2 HRER EEA BAE A% D REM S SAR 3 LB
TRE S £ RR SRR
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AN 1 T % L
Al EE S FERAE LT OANPLT T AR Y 2 AR E T
PO R H PR hR s FURE S Fahh e o B OB k- £ R
Fpgk it o BB G ATRA R e e RS B 0 Wi g ek
Bt 5 2.04(95%CI, 1.37-3.06) » ¢ * ¥ M E chk R 0t L 2.79(95%Cl,
1.63-4.78) > m & H —*Ff g% et Bt B 5 8.71(95%Cl, 5.50-13.82) > iR &
SABRER R F 0 R % 3 203(95%C, 1.52-2.72) ¢ @ Aig i@ ¥ epeh o

Y

[e=

S ’@”‘F@ﬁrﬁ—ﬂﬁfé’#ﬁn-&,]i, bip® - E2 (5 RF LI G EED

B 2.18(95%Cl, 1.04-4.61)(Table 4) -

Table 4.1997~2008 # » F F @t ixFHE > AR * ¢ Fenkdd > 20~79 k4 8
ARBLAG NS EEREFORT LR

%0 w4 e A (95% CI)
A i€ * PpigcE (ref) 497/40,052 1 -
ERR S o
Bts- Eivig 25/656 2.04 (1.37-3.06)
© iBh - E 18/815 1.24 (0.78-1.99)
© B* = & 11/832 0.74 (0.40-1.34)
¢ it T & 15/2,853 0.29 (0.18-0.49)
ERTIEE N
Bts—- E i 14/766 2.79 (1.63-4.78)
© B* - & 15/1,311 1.72 (1.02-2.89)
it = & 12/1,421 1.20 (0.67-2.14)
c iRt I E 26/4,258 0.69 (0.46-1.03)
WL
Bots— &g 19/196 8.71 (5.50-13.82)
¢ it - & 7/329 2.18 (1.04-4.61)
LRC 6/394 1.34 (0.60-3.00)
° l’%ﬂ* S 9/1,879 0.27 (0.14-0.53)
L
ﬁxfy E g 51/2,065 2.03 (1.52-2.72)
© iR - E 23/2,215 0.93 (0.61-1.42)
© iR = E 17/1,895 0.69 (0.43-1.12)
gt 7 & 15/3,786 0.26 (0.16-0.44)

95%CI: 95% i ¥ % B > &2 E# ~ HF HRE
LM A fe 65,723 4
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BRI Y R R Sl Th oo AP R R Y v R R
Koo PR L R G AP FR T B 5
BFRW O RS- E A F b HR'REE 0 bR 5 7.66(95%Cl,
0.98-14.71) » 416 b % ALF b cOpF B AL 5 T 7% o (Table5)

Table 5.1997~2008 & » 7§ i FFHE > AR * ¥ Fa F@ * vpjrd g E Y
20~79 f b 5 3 FoR2 b GV

3% 3 A [ B ot (95% CI)
[ERTRCY S oo
Bfi-Einn 25/656 7.66 (3.98-14.71)
S B - i 18/815 4.55 (2.28-9.10)
¢ ik Z & 11/832 2.62 (1.20-5.73)
¢ iz * 7 & (ref) 15/2,853 1 -

95%CI: 95% i f F R 0 27 E L~ IR R RD
L 4 %3 4§ 5,156 4

AL PHELERY FE TR B BT hh g o B
oo BRI EEEREGEN > B EFEFAREL  HRGARN > A s - Biv A
@ F ks JpRAt e B 5 E A H R % g i 7.66(95%Cl, 3.98-14.71) -
(Table 6)

Table 6. 1997~2008 # - 'ﬁffléi FERE AR TP Ha WA ERERZES R
‘T2

4 arEEY > 20~T9 KN HE 4§ R

%38 w4 PR B (95% CI)
R

Boti— E v 19/196 7.66 (3.98-14.71)
C Bt - & 7/329 455 (2.28-9.10)
© Bt = & 6/394 2.62 (1.20-5.73)
¢ iz* 7 & (ref) 9/1,879 1 -

95%CI: 95% & #f & ¥ » &7 &L ~ L iRE R
L MEE A i 2,798 4
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a—

s o .
I ~BEEAMEE

s WAL

Fliv REZFEL BT AIDERLH > ST @ LRHRIEAF O FF
Bod FTBERS RGP R Y HRT 2 5 R ip b 3 2 (700 gl 24 o
NS5 k2 15 THRFELMANTH S SR E I Rt R AT AR Y
VRiR A b gt o B P B G R Y 5 M oo R iR s A TR
e B @R ¥ VP ENE EEA LR FORFE R Ah - £ G R IR
b G FRIE o W Y Mk 0k %0t 5 3.01(95%CI, 1.32-6.87) > A 4 # A X
i * b 't { B 1 54.05 (95%CI, 28.94-100.93) > @ R & @& * ek M H g S
1.97 (95%Cl,0.72-537) > ¥ ¢k » Wi e R L@ * - & > FRHVEEFHETLEES
HR R G RRA R SR R L5 R 0 BB e 4 B 5 2.60 (95%CI,
1.21-5.58) ¢ 16.16 (95%Cl, 6.55-39.85) » & *v & i& % = & chh & o RIFRE A * Up
HrE -k e 3 72 ik (Table 7) -

Table 7.1997~2008 # » F F @ FHE » AR * ¢ Feng@d > 55~-79 k4 g
ARBZBE UL P REREFRT SR

%0 w4 PR Bt (95% CI)
K f¢ * peigcd (ref) 124/9,939 1 -
[EREAEE S o

Bis- 2@ 6/135 3.01 (1.32-6.87)

CiBF - & 7/199 2.60 (1.21-5.58)

iR =& 41242 1.21 (0.45-3.27)

¢ iB¥ T oE 6/1,072 0.42 (0.19-0.96)
iy WA

Bis- &g 0/13 0.00 -

S iBE - & 0/26 0.00 -

iR =& 0/25 0.00 -

B T g 0/47 0.00 -
WA

Bots— Eivig 11/23 54.05 (28.94-100.93)

CiBr - & 5/26 16.16 (6.55-39.85)

iR = & 2/32 4.08 (1.01-16.60)

iR TE 3/642 0.33 (0.10-1.03)
RL

Bis- &g 4/133 1.97 (0.72-5.37)

¢ iBh - & 2/119 1.10 (0.27-4.46)

¢ iRz & 2/156 0.84 (0.21-3.42)

S iRr T E 1/584 0.12 (0.02-0.86)

95%CI: 95% % #f T A 0 £2 E L~ HRE T RD
LR A # 13,413 4
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Rk Wt B5~TQ ek PR R kG 0 4 B ETOLNE K 0 B Y s o

C PR ER Y PR ARE R RAR R o AP ETE B - E e R 0 Bt -

=N

£y i * ks B 5 7.43 (95%CI, 2.37-23.29) > @ & g * — E o
HR'emAREF > b 5 6.13 (95%Cl, 2.04-18.38) - (Table 8)

Table 8.1997~2008 & » 7§ R HFHE » A& 7 ¢ Fa H * sk chus? >
55~79 i+ L 2 Fo 2 B GV

=3 w2 PERE I (95% CI)
[ERERCY S oo
Bfs— &g 6/135 7.43 (2.37-23.29)
¢ Rt - & 71199 6.13 (2.04-18.38)
¢ iR = & 41242 2.99 (0.84-10.62)
¢ is* T (ref) 6/1,072 1 -

95%Cl: 95% i %/ > 2 E ~ HiFH ® R
L M EEE A i 1,648 4

BORRTEL B SR B E A ht B B5~T9 A& chk B B G 2
20~79 itk B kI bR [ B 0 AREOT S B B E kB ko Bfs— E D
4% chkf s H Bt 5 167.81 (95%CI, 44.65-630.64) - (Table 9)

Table 9. 1997~2008 & » F § AR » A# * ¥ Fa 5 # 8 7 vpch 25 W
FePER Y 2 B5-TO KL B S FR2 B G

%70 #® 4 PEHE B ot (95% CI)
AR
Bots- Eivig 11/23 167.81 (44.65-630.64)
Cigh - & 5/26 43.60 (9.95-191.09)
C Bt = & 2/32 10.00 (1.56-64.34)
¢ iz* 7 & (ref) 3/642 1 -

95%Cl:95% &g % & » &7 E & ~ JiFH F R
LM T A B 723 A
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LT

2002 & > # WK 7dF2 #~ 7 B (National Institutes of Health, NIH)#1 2 3 e%%
-+ B itie (Women's Health Initiative, WHI) % 7[5 > ¢ ok 7 — 38 < fEen d 7
SRS M ERA IR EE R MR Z E M E o Y 48216608 5§
A 7 RS R E Bt h o PR RSB 0 & X JR* 0625 mg
conjugated equine estrogen ¥ 2.5 mg =7 medroxyprogesterone acetate » T & = Z
A4 A e Prempros i R * 5.2 2 (5 W2 PR X FAADEBEN AR T
AR R G AT 1298 0 ¢ b R e S 1AL B B ks 211
DR G s 1261 > Flba Hw ¢ L R ER Y Ve ey apd - o)
o RRAS EFEA ST WAL GRS R o 0 RREBP S FF 2 MK
BRI R 0 A% 22001 & > T WHISF 2 8 42 5 > ARP ZF~ LR 4
Mk 5§67 o spiprd AP endo © PR 0 T LR SF R REM
m§@£ﬁ$%o%%$@%ﬁiﬁ?i@ﬁ@ﬁ%*ﬁ%??%@%ﬁ%&%

%

A3 BAEARM > AR XTI T > kBEFBEENRY > L3
bt o FRw R SET T 2k > PARERTHEE AT F S i e E Y

- ARG T ML - o

* AT % f$_1997-2008 & 5 £ & 357 306,483 i 45 20 B 79 & B e g
Frkoo e Ao 50 Pk B R e 0 3 R 2 G
PEG RS i ¥R B R OFS R  W 2% f i 12
ER Y FodE 0 965723 A Ad 0 AT REVEH R A e F A
FEPORE AT FARM AR B 0 ST 65723 4 ¢ o Pl it 12 ER
B EFE LR £ AR 2R MR RS iR 2798 R AT B H
PR R B 12 8B AY Y B2 LBFREF UM L 40,052 4 2 A& 12
ERW ARG B Fa @R epged WAL 5156 o m Mg > H 3 E
HAPHARF LR G-b 1280 d BEFFALGIRY & oivpped 25
e Pl 2,798 ¢ 0 K5 AS AU RATE 2 B R o APR A G @Y Ea TR
* rpigek GR 05,156 L $PE L 0 T6 A ORATE L BR 0 AY LB F LA
i f %?ié'fvjﬁv4o,052 Hrh $HR e 0 578 A RATE 2 B 0 3G B F iR 4
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But o chEES RH R Y MRE A W@*ﬁﬁ%ﬂ%mﬁ FRESOIORT L
0 R TR A B 2R S R R 0 R £ ek 2
FAS AREEHCIRF IR GTETH > A2 ERAL - B LAFTT
AR FE - B R R Y &Rk S MR RS &R T ek W
Bt o PEACEFSTFRBER T - RO FFRIRN SHFL SR Y
LEFEERAIRG FEIL S ERT > FETG LG A RS

SR AR EIIRLG H S R L B e WHI A R E T R

e
o

B2yT o Mpdpslauko 24 5- €8 5l ¥ e

L LR ERAS K- BERDTRAST DS RS P B
EFEART S~ L End) ~ {2~ RGIEH (postmenopause) # fi WHI
PRl SET R AETAF e REEE  LERF A P ERLERET
RERrARATETS > UTRPHL L0 J TR WIERS 0 53 4
BRI BT R R ENT R TR LR (R ARHFL
£) FB TP 2 BCw Y (premenopause) -k 0 AR ETBHTL > &2
REPG O FNAFTREE-HAATHR G EIEFR AR MR Y
45 i RATE 2 B R Y 0§ 82 4 AT AL TLAN R B 44 0 55 K

PRFT R E SR 55 3 T R AR s b AT BRI B IRy
B R R BEAORERE > BN, ko T M E S b e vk o P ROY

FRAVEFEFATR Y IPFEZ AR DBRELEHFEC I REFBONRT LR
B LR AR B AT L R R s T A SR e g
ok et o g ek WAl L PR E ASRE ARG e F
WE R o TR AT SRS REHEY B RF LS o AP SR
MER PR AAS FREDFELRGOBR L FHRY Ze LRy -
ENZE T ERASRKE AT BB T ﬁ—ﬁ SHBE FHR ﬁ’ﬁ g
FRODRELIRG  THEFRLRYOEEFLE > A ROTRF LR G &
ATy A% E 3 20 3 79 k& 55 3 79 gL RFH 0 Mg Tl- Renk ko

5

AFTREEATRT RGO L E RIS M E A AR ET B AN -
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ééﬁﬁ%aﬁﬁﬁﬁﬁﬁi’%a%,m%. Filoit ¥ ch- fBF R R
A A 2 A 1095 F M 3 d F AR k- AR 2 ARENLH A
W?E?usﬁéaﬁ*ﬂﬁgﬁf"ll 2 g Eeh? B0 Fpt R 12
£ 0O ERA IR P F et {AgiB 8% 0 hibikih- B 4 B2 RS

ToRETR AL B2 EFAGRY P FL R PR A RE LG

PEABART MarERE > B A EA RS g AE TG T AARME G o
oA ﬁé%i#“f R ARAD IR LG P ad BAE AR ST ?-gr}EJ;,—;b

a2 g FlS 2 - o B AR AR R RE AT Bl e A IRIRY Bk
FRBONRF AT A
R S A S LI CL R TRV PR PP Ry
gk d WA gL > H A FEAI RS S e B
% 4 b tvp‘_;r'% L

3

dre A APERAPAY hize A PR 7

(5
oA
S
m
-
&
j<
=
et
P
55
x
s
o=
44 I‘Ef:
éj
3k
|
~ ==
&
s ol
<l
5\
S
R
ol
|
=
5

BERT SEHMEREIMEA R ESORF AT R RN o nie- b
et e d AR WA B IR 2 A o 3t A 65,723 4 ¢ o P
AT 12 & B B R FETHETE R W epiich A it 5156 - 5 47
EoHREERAD2EF AT iEY B2 LEFE T AR~ 40,062 4 7
Rttt D DA HI O RE 2 b 'ee bip 128 Fd B EFF AU EFIRY
W7 epR A ke 5156 ¢ > 2 5 76 AURATHE A B R PRI A Y oL iE
VEZ LR FEAMOERE EFOMRT ARG AR ES S
WHIF 3 2 - Rk 3 HRFF PR AFRTHE 2RO WHI T % 5 &
BRYniEEar o oa AT L FEPRRRG R EpIER FETRR
Risfds SmELS I FIHOFEFRY ¥ PR LA PRI AR
Fhrg { FEFMERD » JREAPERIDIEI N § b d NRET
BB ik 2L ORY 2 IR IRY 22 BAET BT BAERIRY FR
FEELhfi B2 £8 7 WHIF § 3 5% e 8o R 2 02 1 2Ry 5 i 5L s

EAGE A E REFLES BE A R TR AR EFRIRY B reE
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FHFLAREOT R G IR LR FURME T ONORFLRE ARG B
TR e R RFIEE R AR AT RBIBRF LR GDER > AFLRL Y YR

B B L E - F N ENZE T ERARAN BRI R T

|

EHAHRE FFRY FIHFF NIRRT G DLFRL R DFR A
Lo MR A b BB > %203 79 K& 553 79K
EREF S I - ReOE & AFTRERETE WHI S 2 F o 27 8%
FDoE* WHI S k3ah B 44 ¥ % 2IRY Z00kE ™ dh 2 4.3

WO R M S L o Y F R e

PR ALE Y chk e S BFRE LAPM TS b e AT o o B TR
gt o BY A 4560k 2L BHERET S LS FS A5 R EHLS

=

Gkt b B % 10824 akd MEL S AP P A
Fla a2 LB &84 FALDT FATR o @ AR YRR N o B
# B Million Women Study(MWS) #2003 & 3R 2 4p 12 205 54 ey 2 21 upijc
RGN AN PR g R R SR A FRA
B e E ek L & (HR: 2.04, 95%CI, 1.37-3.06) & @ & dhfs— & A & % s
RE o FRE L DR G HAR Y ke ke BF (HR:L.24,
95%Cl1:0.78-1.99) » @ Ak ti- E ML E G ¥ IpF AL FME LB B R %G B
H#® (HR: 871, 95%C, 5.50-13.82) » & © i * 3. ek fje B F (HR1L34,
95%CI:0.60-3.00) » iz &4 374 VWP SR E OB (EF 0 B VL F iRk Y e
gk o R 2 EF hh k4 €140 54 2008 & WHI chdp 2 4 f 436 ©°

¥k TI‘U'F:?’ + W2 m—ﬂ-']&_j\—é P B fS- EIVARG Y ek HR iR
L AR P R S % 13 (HR: 2,79, 95%C, 1.63-4.78) » i3 &2 487 5 i
MFEE N REFZ{ AHPEnAHEER Y S E A iRt HRIETE

34 s g

B AT E R &

7“+
g

Flo CIRER E LSBT R por i 50 P
B FmA AP R R R AP T URE B R kR
FRECIRFEFRGFDPF AP a5k RAF R L EY
25



AT et Pt s R B5-TO ek b R TR R 2 5 g

F
S FRRFENNE S AhS- FHPF R pEESLEE

-

FAG A
BAVEFEEFT WM EOSMEREE oA B 2B RG{EM e VTR ERR
LS TAFI o RS 0 R R BT AR E AR kot R o F A

T~
*FT R 0 41097 T] 2008 £ ik R F ALY 0 S 4 b G o & W
Fed 2 A RS § R s WALRS (i RF h 0 AL BT A

§
B5 % 79 KL it ¥ W spA R 0 M FRE A RGRE T 2HE -

M~ R
AT HRE T D it B TR F 0 %5*,1%“:2 A ¢ : CCMP96-RD-021 -
CCMP97-RD-110 » 2 2 el B 7§ 5 % A ¢ : NSC-96-2628-B-002-071-MY3 -
FepF oo e RSt £ 2 Chang-Hsing Lee % 1§ 2@ Yao-hsu Yang & ¥ 15
LRSI L

-26-



o

=
a0

o

1.  Kuiper GG Enmark E, Pelto-Huikko M, Nilsson S, Gustafsson JA. Cloning of a novel receptor
expressed in rat prostate and ovary. Proc Natl Acad Sci U S A. Jun 11 1996;93(12):5925-5930.

2. Degnim AC, Visscher DW, Berman HK, et al. Stratification of breast cancer risk in women with
atypia: a Mayo cohort study. J Clin Oncol. Jul 1 2007;25(19):2671-2677.

3. vanden Brandt PA, Spiegelman D, Yaun SS, et al. Pooled analysis of prospective cohort studies on
height, weight, and breast cancer risk. Am J Epidemiol. Sep 15 2000;152(6):514-527.

4.  Eliassen AH, Colditz GA, Rosner B, Willett WC, Hankinson SE. Adult weight change and risk of
postmenopausal breast cancer. JAMA. Jul 12 2006;296(2):193-201.

5. Maruti SS, Willett WC, Feskanich D, Rosner B, Colditz GA. A prospective study of age-specific
physical activity and premenopausal breast cancer. J Natl Cancer Inst. May 21 2008;100(10):728-737.
6.  Singletary KW, Gapstur SM. Alcohol and breast cancer: review of epidemiologic and
experimental evidence and potential mechanisms. JAMA. Nov 7 2001;286(17):2143-2151.

7. Allen NE, Beral V, Casabonne D, et al. Moderate alcohol intake and cancer incidence in women. J
Natl Cancer Inst. Mar 4 2009;101(5):296-305.

8.  Thiebaut AC, KipnisV, Chang SC, et al. Dietary fat and postmenopausal invasive breast cancer in
the National Institutes of Health-AARP Diet and Health Study cohort. J Natl Cancer Inst. Mar 21
2007;99(6):451-462.

9.  Prentice RL, Caan B, Chlebowski RT, et al. Low-fat dietary pattern and risk of invasive breast
cancer: the Women's Health Initiative Randomized Controlled Dietary Modification Trial. JAMA. Feb 8
2006;295(6):629-642.

10. Hsieh CC, Trichopoulos D, Katsouyanni K, Yuasa S. Age at menarche, age at menopause, height
and obesity as risk factors for breast cancer: associations and interactions in an international case-control
study. Int J Cancer. Nov 15 1990;46(5):796-800.

11. Hankinson SE, Colditz GA, Manson JE, et al. A prospective study of oral contraceptive use and
risk of breast cancer (Nurses' Health Study, United States). Cancer Causes Control. Jan
1997;8(1):65-72.

12. Marchbanks PA, McDonald JA, Wilson HG et al. Oral contraceptives and the risk of breast cancer.
N Engl J Med. Jun 27 2002;346(26):2025-2032.

13. Silvera SA, Miller AB, Rohan TE. Oral contraceptive use and risk of breast cancer among women
27-



with a family history of breast cancer: a prospective cohort study. Cancer Causes Control. Nov
2005;16(9):1059-1063.

14. Rossouw JE, Anderson GL, Prentice RL, et al. Risks and benefits of estrogen plus progestin in
healthy postmenopausal women: principal results From the Women's Health Initiative randomized
controlled trial. JAMA. Jul 17 2002;288(3):321-333.

15. Stefanick ML, Anderson GL, Margolis KL, et al. Effects of conjugated equine estrogens on breast
cancer and mammography screening in postmenopausal women with hysterectomy. JAMA. Apr 12
2006;295(14):1647-1657.

16. Anderson GL, Judd HL, Kaunitz AM, et al. Effects of estrogen plus progestin on gynecologic
cancers and associated diagnostic procedures: the Women's Health Initiative randomized trial. JAMA.
Oct 1 2003;290(13):1739-1748.

17. Shumaker SA, Legault C, Rapp SR, et al. Estrogen plus progestin and the incidence of dementia
and mild cognitive impairment in postmenopausal women: the Women's Health Initiative Memory Study:
a randomized controlled trial. JAMA. May 28 2003;289(20):2651-2662.

18. Heiss G, Wallace R, Anderson GL, et al. Health risks and benefits 3 years after stopping
randomized treatment with estrogen and progestin. JAMA. Mar 5 2008;299(9):1036-1045.

19. Chlebowski RT, Schwartz AG, Wakelee H, et al. Oestrogen plus progestin and lung cancer in
postmenopausal women (Women's Health Initiative trial): a post-hoc analysis of a randomised controlled
trial. Lancet. Sep 18 2009:1243-1251.

20. Beral V. Breast cancer and hormone-replacement therapy in the Million Women Study. Lancet.
Aug 9 2003;362(9382):419-427.

21. Beral V, Bull D, Reeves G. Endometrial cancer and hormone-replacement therapy in the Million
Women Study. Lancet. Apr 30-May 6 2005;365(9470):1543-1551.

22. Beral V, Bull D, Green J, Reeves G. Ovarian cancer and hormone replacement therapy in the
Million Women Study. Lancet. May 19 2007;369(9574):1703-1710.

23. Liu B, Beral V, Balkwill A, Green J, Sweetland S, Reeves G. Gallbladder disease and use of
transdermal versus oral hormone replacement therapy in postmenopausal women: prospective cohort
study. BMJ. 2008;337:a386.

24. van de Weijer PH. Risks of hormone therapy in the 50-59 year age group. Maturitas. May 20

2008;60(1):59-64.

-28-



25.  Verkooijen HM, Bouchardy C, Vinh-Hung V, Rapiti E, Hartman M. The incidence of breast cancer
and changes in the use of hormone replacement therapy: a review of the evidence. Maturitas. Oct 20
2009;64(2):80-85.

26. Kuo DJ, Lee YC, Huang WF. Hormone therapy use and prescription durations of menopausal
women in Taiwan: a 5 years' National Cohort study. Maturitas. Nov 20 2007;58(3):259-268.

27. Huang WF, Tsai YW, Hsiao FY, Liu WC. Changes of the prescription of hormone therapy in
menopausal women: an observational study in Taiwan. BMC Public Health. 2007;7:56.

28. Jemal A, Ward E, Thun MJ. Recent trends in breast cancer incidence rates by age and tumor
characteristics among U.S. women. Breast Cancer Res. 2007;9(3):R28.

29. KimK, Zang R, Choi SC, Ryu SY, Kim JW. Current status of gynecological cancer in China. J

Gynecol Oncol. Jun 2009;20(2):72-76.

-29-



I
Appendix 1. #2731 Tip R By > FREFECBUE EF P}

pgaa Ryt Bl

A000111100 ESTRIOL

A002915100 ESTRADIOL

A004423100 ESTROGEN CONJUGATED
A005593209 ESTRADIOL BENZOATE
A007279100 ESTRIOL

A009094209 ESTRADIOL BENZOATE
A013744100 ESTROGEN CONJUGATED
A013981209 ESTRADIOL BENZOATE
A014359209 ESTRADIOL-17-CYCLOPE
A020846100 ESTROGEN CONJUGATED
A022507100 ESTROGEN CONJUGATED
A022940209 ESTRADIOL VALERATE
A023424209 HEXESTROL

A024845100 ESTROGEN CONJUGATED
A026251209 ESTRADIOL BENZOATE
A026251229 ESTRADIOL BENZOATE
A027978100 DIETHYLSTILBESTROL
A033830329 ESTRADIOL

A033830399 ESTRADIOL

A034545329 ESTRADIOL

A034545340 ESTRADIOL

A035086335 ESTRADIOL

A035187340 ESTRADIOL

A035506100 ESTROGEN CONJUGATED
A036344343 ESTRADIOL

A036466538 ESTRADIOL

A036467343 ESTRADIOL

A036754100 ESTROGEN CONJUGATED
A036836100 ESTROGEN

A036837100 ESTROGEN CONJUGATED
A036969314 ESTRADIOL

A037077329 ESTRADIOL

A037077340 ESTRADIOL

A037386314 ESTRADIOL

A037386343 ESTRADIOL 17-BETA-C
A037584526 ESTROGEN CONJUGATED
A037681100 ESTROGEN CONJUGATED
A038073314 ESTRADIOL
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A038073343 ESTRADIOL

A038091100 ESTRADIOL VALERATE
A038458100 OESTRONE SODIUM SULP
A039304100 ESTROGEN CONJUGATED
A039599100 ESTRADIOL VALERATE
A039822100 ESTRADIOL VALERATE
A040234340 ESTRADIOL

A040234343 ESTRADIOL

A040234348 ESTRADIOL

A040234399 ESTRADIOL

A040234438 ESTRADIOL

A040654338 ESTRADIOL

A041540100 ESTRADIOL ETHINYL
A041826100 ESTROGEN CONJUGATED
A041830100 ESTROGEN CONJUGATED
A041948100 ESTRADIOL VALERATE
A042026100 ESTRADIOL

A042193329 ESTRADIOL

A042193338 ESTRADIOL

A042193343 ESTRADIOL

A042193372 ESTRADIOL

A042193399 ESTRADIOL

A042247100 ESTRADIOL VALERATE
A042536100 ESTRADIOL

A042589329 ESTRADIOL

A042589335 ESTRADIOL

A042589338 ESTRADIOL

A042589340 ESTRADIOL

A042589343 ESTRADIOL

A042589345 ESTRADIOL

A042589355 ESTRADIOL

A042589399 ESTRADIOL

A042592100 ESTRADIOL VALERATE
A042777319 ESTRADIOL

A042846314 ESTRADIOL

A042846343 ESTRADIOL

A042846348 ESTRADIOL

A042846353 ESTRADIOL

A043019100 ESTRADIOL

A043175100 ESTRADIOL VALERATE
A043329329 ESTRADIOL
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A043329335
A043329338
A043329343
A043329345
A043329355
A043329399
A043703100
A043708100
A043855100
A043954100
A043988100
A044203100
A044295100
A044917100
A045179100
A045181100
A045347100
A046107314
A047267100
A047628100
B003747229
B005819100
B006533100
B013116329
B013116343
B016914319
B018977100
B018978240
B019041100
B019190100
B019326100
B019327500
B019489547
B019844100
B020730100
B020731100
B020798100
B020830535
B020843100
B021532100
B022443100

ESTRADIOL

ESTRADIOL

ESTRADIOL

ESTRADIOL

ESTRADIOL

ESTRADIOL

ESTRADIOL

ESTROGEN CONJUGATED
ESTRADIOL

ESTRADIOL

ESTRADIOL

ESTRADIOL

ESTRADIOL

ESTRADIOL

ESTRADIOL

ESTRADIOL VALERATE
ESTRADIOL

ESTRADIOL

ESTRADIOL

ESTRADIOL VALERATE
ESTRIOL TRIPROPIONAT
ESTRADIOL VALERATE
ESTROGEN CONJUGATED
ESTRADIOL

ESTRADIOL

ESTRADIOL

ESTROGEN CONJUGATED
ESTROGEN CONJUGATED
ESTROGEN CONJUGATED
ESTRADIOL VALERATE
ESTRIOL

ESTRIOL

ESTROGEN CONJUGATED
ESTROGEN CONJUGATED
ESTROGEN CONJUGATED
ESTROGEN CONJUGATED
ESTROGEN

ESTRIOL

ESTRADIOL

ESTRADIOL VALERATE
ESTRADIOL VALERATE
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B022533100
B022621100
B022625100
B022626100
B022627100
B022683310
B022702318
B022786100
B022789100
B023042540
B023043500
B023107100
B023151209
B023275240
B023362100
N002509209
N002920209
N002960209
N005036209
N005175209
N006061209
N006851209
N009750209
N013014209
N013025209
N015943209
N016297100

ESTROGEN CONJUGATED
ESTRADIOL VALERATE
ESTROGEN CONJUGATED
ESTROGEN CONJUGATED
ESTROGEN CONJUGATED
ESTRADIOL

ESTRADIOL

ESTRADIOL

ESTRADIOL VALERATE
ESTRIOL

ESTRIOL

ESTRIOL

ESTRADIOL VALERATE
ESTROGEN CONJUGATED
ESTRADIOL VALERATE
ESTRADIOL BENZOATE
ESTRADIOL-17-CYCLOPE
ESTRADIOL BENZOATE
ESTRADIOL-17-CYCLOPE
ESTRADIOL BENZOATE
ESTRADIOL-17-CYCLOPE
ESTRADIOL BENZOATE
ESTRADIOL BENZOATE
ESTRADIOL BENZOATE
ESTRADIOL-17-CYCLOPE
ESTRADIOL-17-CYCLOPE
HEXESTROL DIACETATE

Appendix2. AP FHE TR WEHES, - CRBEEEBUEEF P

R o Z5 L

A000133209 HYDROXYPROGESTERONE
A000186100 NORGESTREL DL-
A000505209 HYDROXYPROGESTERONE
A002657209 PROGESTERONE
A002657229 PROGESTERONE
A002657240 PROGESTERONE
A002667100 NORETHINDRONE ACETAT
A002947100 NORETHINDRONE
A003654100 PROGESTERONE
A004942209 PROGESTERONE
A004942221 PROGESTERONE
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A004942229
A005118209
A005995209
A008919209
A013575209
A013575229
A015908209
A015980209
A017382100
A017537209
A019621209
A019719209
A019853209
A019927209
A024953209
A024953212
A024953229
A025445100
A025547100
A025803209
A025956100
A026118209
A026462209
A026462229
A027055100
A029522209
A030513100
A033080100
A033261209
A033261229
A034151100
A034799100
A037591100
A038055100
A039578100
A039682100
A039787100
A040124100
A040790100
A042508100
A043049100

PROGESTERONE
PROGESTERONE
HYDROXYPROGESTERONE
PROGESTERONE
PROGESTERONE
PROGESTERONE
HYDROXYPROGESTERONE
PROGESTERONE
NORETHINDRONE ACETAT
PROGESTERONE
PROGESTERONE
PROGESTERONE
PROGESTERONE
PROGESTERONE
PROGESTERONE
PROGESTERONE
PROGESTERONE
NORETHINDRONE ACETAT
NORETHINDRONE ACETAT
HYDROXYPROGESTERONE
NORETHINDRONE ACETAT
PROGESTERONE
PROGESTERONE
PROGESTERONE
NORETHINDRONE ACETAT
PROGESTERONE
ALLYLESTRENOL
ALLYLESTRENOL
PROGESTERONE
PROGESTERONE
NORETHINDRONE ACETAT
MEDROXYPROGESTERONE
NORETHINDRONE ACETAT
MEDROXYPROGESTERONE
MEDROXYPROGESTERONE
MEDROXYPROGESTERONE
MEDROXYPROGESTERONE
MEDROXYPROGESTERONE
NORETHINDRONE ACETAT
MEDROXYPROGESTERONE
ALLYLESTRENOL
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A043890100 MEDROXYPROGESTERONE
A045552100 MEDROXYPROGESTERONE
A047519100 MEDROXYPROGESTERONE
A047788100 MEDROXYPROGESTERONE
B006158258 HYDROXYPROGESTERONE
B010654100 MEDROXYPROGESTERONE
B011900209 HYDROXYPROGESTERONE
B012032214 MEDROXYPROGESTERONE
B012946100 MEDROXYPROGESTERONE
B013497100 PROGESTERONE
B013698100 DYDROGESTERONE
B014860100 MEDROXYPROGESTERONE
B015459100 LYNESTRENOL

B017348100 DYDROGESTERONE
B018975100 MEDROGESTONE
B020083100 MEDROXYPROGESTERONE
B020903209 MEDROXYPROGESTERONE
B021150100 MEDROXYPROGESTERONE
B022725100 NORETHINDRONE ACETAT
B022787209 HYDROXYPROGESTERONE
B023558100 PROGESTERONE
B023601100 PROGESTERONE
N000336209 PROGESTERONE
N000336229 PROGESTERONE
N000336299 PROGESTERONE
N001997209 PROGESTERONE
N002894221 PROGESTERONE
N003052209 HYDROXYPROGESTERONE
N003283209 PROGESTERONE
N004549209 PROGESTERONE
N004549229 PROGESTERONE
N006488212 PROGESTERONE
N006967212 PROGESTERONE
N011557209 PROGESTERONE
N013024209 PROGESTERONE
N014127209 PROGESTERONE

Appendix 3. *F % #7i¢ * 2. SAS 425V 7%
[* Construction of database */

/* Remote */
I* File code:
million.id02~08: Registry for beneficiaries (ID)
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million.cd97~08: Ambulatory care expenditures by visits (CD)

million.0097~08: Details of ambulatory care orders (OO)

million.dd97~08: Inpatient expenditures by admissions (DD)

million.do97~08: Details of inpatient orders (DO)

million.gd97~08: Expenditures for prescriptions dispensed at contracted pharmacies (GD)
million.go97~08: Details of prescriptions dispensed at contracted pharmacies (GO)
heavy.Hv_basic1997~2008: Registry for catastrophic illness patients (HV)

*/

I*1D */

data A,; set million.id02 million.id03 million.id04 million.id05 million.id06 million.id07 million.id08;
proc sort data=A; by id;

data dhi.id_all; set A;

if first.id then output; by id;

keep id id_birthday id_sex area_no_i ins_amt ins_id ins_id_type;

data id1; set dhi.id_all; by id;

if id_sex="F' then output;

data id2; set id1; by id;

if 0<=1997-substr(id_birthday,1,4)<=99 then output;

run;

/* Outcome: Cancer */

data heavy; set heavy.Hv basic1997 heavy.Hv basic1998 heavy.Hv basic1999 heavy.Hv_basic2000
heavy.Hv_basic2001 heavy.Hv basic2002 heavy.Hv_basic2003 heavy.Hv_basic2004
heavy.Hv_basic2005 heavy.Hv_basic2006 heavy.Hv_basic2007 heavy.Hv_basic2008;
keep id dise_code;

proc sort data=heavy nodup; by _all_;

data cancer;

merge heavy(in=a) id2(in=b); if a=b; by id,;

if 140<=substr(dise_code,1,3)<=208 then cancer=1;

if substr(dise code,1,3)="174"'then ca breast=1;

if substr(dise_code,1,3)="174" then cancer=0;

keep id cancer ca_breast dise_code;

data cancer 1; set cancer;

cancer_code=dise_code;

if cancer=1 then output;

keep id cancer cancer_code;

proc sort data=cancer_1 nodup; by _all_;

data ca_breast_1; set cancer;

breast_code=dise_code;

if ca_breast=1 then output;

keep id ca_breast breast_code;

proc sort data=ca_breast_1 nodup; by _all_;

run;

data cd; set million.cd97 million.cd98 million.cd99 million.cd00 million.cd01 million.cd02 million.cd03
million.cd04 million.cd05 million.cd06 million.cd07 million.cd08;

keep id func date acode icd9 1;

proc sort data=cd nodup; by id func_date;

data dd; set million.dd97 million.dd98 million.dd99 million.dd00 million.dd01 million.dd02 million.dd03
million.dd04 million.dd05 million.dd06 million.dd07 million.dd08;

keep id in_date icd9cm_code;

proc sort data=dd nodup; by id in_date;

data cd_breast;

merge cd(in=a) ca_breast_1(in=b); if a=b; by id;

breast_date=func_date;

if substr(acode_icd9 1,1,3)="174" or substr(acode_icd9_1,1,4)="A113' then output;
keep id breast date ca_breast breast_code;

data dd_breast;
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merge dd(in=a) ca_breast_1(in=b); if a=b; by id;
breast_date=in_date;

if substr(icd9cm_code,1,3)="174" then output;
keep id breast_date ca_breast breast_code;

data cddd_breast; set cd_breast dd_breast;

proc sort data=cddd_breast; by id breast_date;
data cddd_breast 1; set cddd_breast; by id;

if first.id then output;

data cd_cancer;

merge cd(in=a) cancer_1(in=b); if a=b; by id;

cancer_date=func_date;

if substr(acode icd9 1,1,2)="A0' or substr(acode icd9 1,1,2)='Al' or substr(acode icd9 1,1,2)="A2'or
substr(acode icd9 1,1,2)="A3'or substr(acode _icd9 1,1,2)="A4" or substr(acode icd9 1,1,2)="A5' or
substr(acode_icd9 1,1,2)="A6" or substr(acode_icd9_1,1,2)="A7" or substr(acode_icd9 1,1,2)="A8' or
substr(acode_icd9 1,1,2)="A9' then acode=substr(acode icd9 1,2,3);

if substr(acode icd9 1,1,1)='0" or substr(acode icd9 1,1,1)="1"or substr(acode icd9 1,1,1)="2"or
substr(acode _icd9 1,1,1)='3' or substr(acode icd9 1,1,1)='4' or substr(acode icd9 1,1,1)='5"or
substr(acode_icd9_1,1,1)='6' or substr(acode_icd9_1,1,1)="7" or substr(acode_icd9_1,1,1)="8" or
substr(acode_icd9 1,1,1)='9' then icd=acode icd9 1;

if 140<=substr(icd,1,3)<=208 or 08<=substr(acode,1,2)<=14 then output;

keep id cancer date cancer cancer_code;

data dd_cancer;

merge dd(in=a) cancer_1(in=b); if a=b; by id,

cancer_date=in_date;

if substr(acode icd9 1,1,2)="A0' or substr(acode icd9 1,1,2)="Al'or substr(acode icd9 1,1,2)="A2'or
substr(acode_icd9 1,1,2)="A3'or substr(acode icd9 1,1,2)="A4'or substr(acode icd9 1,1,2)="A5'or
substr(acode icd9 1,1,2)="A6" or substr(acode icd9 1,1,2)="A7'or substr(acode icd9 1,1,2)="A8' or
substr(acode icd9 1,1,2)="A9' then acode=substr(acode _icd9 1,2,3);

if substr(acode_icd9 1,1,1)='0' or substr(acode_icd9 1,1,1)="1"or substr(acode icd9 1,1,1)="2'or
substr(acode icd9 1,1,1)="3' or substr(acode icd9 1,1,1)="4'or substr(acode icd9 1,1,1)='5'or
substr(acode_icd9_1,1,1)="6" or substr(acode_icd9 1,1,1)="7" or substr(acode_icd9_1,1,1)="8"or
substr(acode icd9 1,1,1)='9' then icd=acode icd9 1;

if 140<=substr(icd,1,3)<=208 or 08<=substr(acode,1,2)<=14 then output;

keep id cancer_date cancer cancer_code;

data cddd_cancer; set cd_cancer dd_cancer;

proc sort data=cddd _cancer; by id cancer_date;

data cddd cancer 1; set cddd_cancer;

if first.id then output; by id;

run;

/* 1D merge */

data dhi.id;

merge id2 cddd_cancer_1 cddd_breast_1; by id;

if cancer=. then cancer=0;

if ca_breast=. then ca_breast=0;

if ca_skin=. then ca_skin=0;

if ca breast=1 then end date=breast_date; else end_date="20081231"
end_m=substr(end_date,5,2);

end_d=substr(end_date,7,2);

end_y=substr(end_date,1,4);

end point=mdy(end_m,end _d,end_y);

format end point mmddyy10.;

start_date='19970101"

start_m=substr(start_date,5,2);

start_d=substr(start_date,7,2);

start_y=substr(start_date,1,4);
start_point=mdy(start_m,start_d,start_y);

format start_point mmddyy10.;

keep id id_birthday id_sex cancer ca_breast ca_skin start_point end_point end_date breast_date
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cancer_date cancer_code breast_code area_no_i ins_amt ins_id ins_id_type;
run;

[* Database */
data id; set dhi.id; keep id;

[* Outpatient */

data cd; set million.cd97;
serial=fee_ym||appl_type|lhosp_id|[appl_date||case_type||seq_no;
keep serial id func_date acode_icd9 1 icd_op_code drug_day;
proc sort data=cd; by id;

data cd97; merge cd(in=a) id(in=b); if a=b; by id;

data serial; set cd97; keep serial;

proc sort data=serial nodup; by serial;

data o0; set million.0097;
serial=fee_yml|appl_type||lhosp_id||lappl_date||case_typel|seq_no;
keep serial drug_no total_qty;

proc sort data=00; by serial;

data 0097; merge serial(in=a) oo(in=Db); if a=b; by serial;

data cd; set million.cd98;
serial=fee_ym||appl_type||hosp_id|jappl_date||case_type||seq_no;
keep serial id func_date acode_icd9 1 icd_op_code drug_day;
proc sort data=cd; by id;

data cd98; merge cd(in=a) id(in=b); if a=b; by id;

data serial; set cd98; keep serial;

proc sort data=serial nodup; by serial;

data o0; set million.0098;
serial=fee_yml||appl_type|lhosp_id||lappl_date||case_typel|seq_no;
keep serial drug_no total_qty;

proc sort data=00; by serial;

data 0098; merge serial(in=a) oo(in=b); if a=b; by serial;

data cd; set million.cd99;
serial=fee_ym||appl_type|lhosp_id|lappl_date||case_type||seq_no;
keep serial id func_date acode_icd9_1 icd_op_code drug_day;
proc sort data=cd; by id;

data cd99; merge cd(in=a) id(in=Db); if a=b; by id;

data serial; set cd99; keep serial;

proc sort data=serial nodup; by serial;

data o0; set million.0099;
serial=fee_yml|appl_type||lhosp_id||lappl_date||case_typel|seq_no;
keep serial drug_no total qty;

proc sort data=00; by serial;

data 0099; merge serial(in=a) oo(in=b); if a=b; by serial;

data cd; set million.cd00;

serial=fee ymllappl type|lhosp id|lappl date|lcase typellseq no;
keep serial id func_date acode_icd9 1 icd op_code drug_day;
proc sort data=cd; by id;

data cd00; merge cd(in=a) id(in=b); if a=b; by id;

data serial; set cd00; keep serial;

proc sort data=serial nodup; by serial;

data 00; set million.0000;
serial=fee_ym||appl_type|lhosp_id|lappl_date||case_type||seq_no;
keep serial drug_no total_gty;

proc sort data=00; by serial;

data 0000; merge serial(in=a) oo(in=b); if a=b; by serial;

data cd; set million.cd01;
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serial=fee_ym||appl_type||hosp_id|jappl_date||lcase_type||seq_no;
keep serial id func_date acode_icd9 1 icd_op_code drug_day;
proc sort data=cd; by id;

data cd01; merge cd(in=a) id(in=b); if a=b; by id;

data serial; set cd01; keep serial;

proc sort data=serial nodup; by serial;

data o0o; set million.oo01;
serial=fee_yml||appl_type|lhosp_id||lappl_date||case_typel|seq_no;
keep serial drug_no total_qty;

proc sort data=00; by serial;

data 0001; merge serial(in=a) oo(in=b); if a=b; by serial;

data cd; set million.cd02;
serial=fee_ym||appl_type|lhosp_id|lappl_date||case_type||seq_no;
keep serial id func_date acode_icd9_1 icd_op_code drug_day;
proc sort data=cd; by id;

data cd02; merge cd(in=a) id(in=b); if a=b; by id;

data serial; set cd02; keep serial;

proc sort data=serial nodup; by serial;

data oo; set million.0002;
serial=fee_yml|appl_type||lhosp_id||lappl_date||case_typel|seq_no;
keep serial drug_no total qty;

proc sort data=00; by serial;

data 0002; merge serial(in=a) oo(in=b); if a=b; by serial;

data cd; set million.cd03;
serial=fee_ym||appl_type||hosp_id|jappl_date||lcase_type|lseq_no;
keep serial id func_date acode_icd9 1 icd_op_code drug_day;
proc sort data=cd; by id;

data cd03; merge cd(in=a) id(in=b); if a=b; by id;

data serial; set cd03; keep serial;

proc sort data=serial nodup; by serial;

data o00; set million.0003;
serial=fee_ym||appl_type|lhosp_id|lappl_date||case_type||seq_no;
keep serial drug_no total_qty;

proc sort data=00; by serial;

data 0003; merge serial(in=a) oo(in=b); if a=b; by serial;

data cd; set million.cd04;
serial=fee_ym||appl_typel||hosp_id|jappl_date||case_type||seq_no;
keep serial id func_date acode_icd9_1 icd_op_code drug_day;
proc sort data=cd; by id;

data cd04; merge cd(in=a) id(in=b); if a=b; by id;

data serial; set cd04; keep serial;

proc sort data=serial nodup; by serial;

data o0o; set million.o004;
serial=fee_yml|appl_type||lhosp_id||lappl_date||case_typel|seq_no;
keep serial drug no total qty;

proc sort data=00; by serial;

data 0004; merge serial(in=a) oo(in=b); if a=b; by serial;

data cd; set million.cd05;
serial=fee_ym||appl_type|lhosp_id|lappl_date||case_type||seq_no;
keep serial id func_date acode_icd9_1 icd_op_code drug_day;
proc sort data=cd; by id;

data cd05; merge cd(in=a) id(in=Db); if a=b; by id;

data serial; set cd05; keep serial;

proc sort data=serial nodup; by serial;

data 00; set million.0005;
serial=fee_ym||appl_type||hosp_id|lappl_date||case_type||seq_no;
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keep serial drug_no total_qty;
proc sort data=00; by serial;
data 0005; merge serial(in=a) oo(in=b); if a=b; by serial;

data cd; set million.cd06;
serial=fee_ym||appl_type|lhosp_id|[appl_date||case_type||seq_no;
keep serial id func_date acode_icd9 1 icd op_code drug_day;
proc sort data=cd; by id;

data cd06; merge cd(in=a) id(in=b); if a=b; by id;

data serial; set cd06; keep serial;

proc sort data=serial nodup; by serial;

data 00; set million.0006;

serial=fee ymllappl type|lhosp_id||lappl_date||case_typel|seq_no;
keep serial drug_no total _gty;

proc sort data=00; by serial;

data 0006; merge serial(in=a) oo(in=Db); if a=b; by serial;

data cd; set million.cd07;
serial=fee_ym||appl_type||hosp_id|jappl_date||case_type||seq_no;
keep serial id func_date acode_icd9 1 icd_op_code drug_day;
proc sort data=cd; by id;

data cd07; merge cd(in=a) id(in=Db); if a=b; by id;

data serial; set cd07; keep serial;

proc sort data=serial nodup; by serial;

data o0o; set million.0o007;
serial=fee_yml|appl_type|lhosp_id||lappl_date||case_typel|seq_no;
keep serial drug_no total _qty;

proc sort data=00; by serial;

data 0007; merge serial(in=a) oo(in=b); if a=b; by serial;

data cd; set million.cd08;
serial=fee_ym||appl_type|lhosp_id|lappl_date||case_type||seq_no;
keep serial id func_date acode_icd9_1 icd_op_code drug_day;
proc sort data=cd; by id;

data cd08; merge cd(in=a) id(in=Db); if a=b; by id;

data serial; set cd08; keep serial;

proc sort data=serial nodup; by serial;

data 00; set million.0008;
serial=fee_yml|appl_type||lhosp_id||lappl_date||case_typel|seq_no;
keep serial drug_no total_qty;

proc sort data=00; by serial;

data 0008; merge serial(in=a) oo(in=Db); if a=b; by serial;

data dhi.cd9708;

set cd97 cd98 ¢d99 cd00 cd01 cd02 cd03 cd04 cd05 cd06 cd07 cd08;
data dhi.009708;

set 0097 0098 0099 0000 0001 0002 0003 0004 0005 0006 0007 0008;
run,;

/* Inpatient */

data dd9708; set million.dd97 million.dd98 million.dd99 million.dd00 million.dd01 million.dd02
million.dd03 million.dd04 million.dd05 million.dd06 million.dd07 million.dd08;
serial=fee_ym||appl_type||hosp_id|lappl_date||case_type||seq_no;

keep serial id in_date icd9cm_code icd_op_code;

proc sort data=dd9708; by id;

data dhi.dd9708; merge dd9708(in=a) id(in=b); if a=b; by id;

data serial; set dhi.dd9708; keep serial;

proc sort data=serial nodup; by serial;

data do9708; set million.do97 million.do98 million.do99 million.do00 million.do01 million.do02
million.do03 million.do04 million.do05 million.do06 million.do07 million.do08;
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serial=fee_yml|appl_type|lhosp_id||lappl_date||case_typel|seq_no;
keep serial order_code order_qty;

proc sort data=do9708; by serial;

data dhi.do9708; merge serial(in=a) do9708(in=b); if a=b; by serial;
run;

/* chronic */

data gd9708; set million.gd97 million.gd98 million.gd99 million.gd00 million.gd01 million.gd02
million.gd03 million.gd04 million.gd05 million.gd06 million.gd07 million.gd08;
serial=fee_ym||appl_type|lhosp_id|[appl_date||case_type||seq_no;

keep serial id func_date acode_igd9 1 icd_op_code drug_day;

proc sort data=gd9708; by id;

data dhi.gd9708; merge gd9708(in=a) id(in=b); if a=b; by id;

data serial; set dhi.gd9708; keep serial;

proc sort data=serial nodup; by serial;

data go9708; set million.go97 million.go98 million.go99 million.go00 million.go01 million.go02
million.go03 million.go04 million.go05 million.go06 million.go07 million.go08;
serial=fee_yml|appl_type||lhosp_id||lappl_date||case_typel|seq_no;

keep serial drug_no total_qty;

proc sort data=go9708; by serial;

data dhi.go9708; merge serial(in=a) go9708(in=Db); if a=b; by serial;

run;

[* Exposure */

proc sort data=dhi.009708; by drug no;
proc sort data=dhi.do9708; by order_code;
proc sort data=dhi.go9708; by drug_no;
run;

[* estrogen */

data estrogen 00; merge dhi.009708(in=a) drug.Drug_estrogen(in=b); if a=b; by drug_no;
proc sort data=estrogen_oo; by serial;

proc sort data=dhi.cd9708; by serial;

data dhi.estrogen_cdoo; merge estrogen_oo(in=a) dhi.cd9708(in=b); if a=b; by serial;

data Drug_estrogen; set drug.Drug_estrogen;

order_code=drug_no;

data estrogen_do; merge dhi.do9708(in=a) Drug_estrogen(in=b); if a=b; by order_code;
proc sort data=estrogen_do; by serial;

proc sort data=dhi.dd9708; by serial;

data dhi.estrogen_dddo; merge estrogen_do(in=a) dhi.dd9708(in=b); if a=Db; by serial;

data estrogen_go; merge dhi.go9708(in=a) drug.Drug_estrogen(in=b); if a=b; by drug_no;
proc sort data=estrogen_go; by serial;

proc sort data=dhi.gd9708; by serial;

data dhi.estrogen_gdgo; merge estrogen_go(in=a) dhi.gd9708(in=b); if a=Db; by serial;
run;

[* progestin */

data progestin_00; merge dhi.009708(in=a) drug.Drug_progestin(in=b); if a=b; by drug_no;
proc sort data=progestin_oo; by serial;

proc sort data=dhi.cd9708; by serial;

data dhi.progestin_cdoo; merge progestin_oo(in=a) dhi.cd9708(in=b); if a=b; by serial;

data Drug_progestin; set drug.Drug_progestin;

order_code=drug_no;

data progestin_do; merge dhi.do9708(in=a) Drug_progestin(in=b); if a=b; by order_code;
proc sort data=progestin_do; by serial;

proc sort data=dhi.dd9708; by serial;

data dhi.progestin_dddo; merge progestin_do(in=a) dhi.dd9708(in=b); if a=b; by serial;
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data progestin_go; merge dhi.go9708(in=a) drug.Drug_progestin(in=b); if a=b; by drug_no;
proc sort data=progestin_go; by serial;

proc sort data=dhi.gd9708; by serial;

data dhi.progestin_gdgo; merge progestin_go(in=a) dhi.gd9708(in=b); if a=b; by serial;
run;

I* herb */

data herb_oo; merge dhi.009708(in=a) drug.herb_all(in=Db); if a=b; by drug_no;
proc sort data=herb_oo; by serial;

proc sort data=dhi.cd9708; by serial;

data dhi.herb_all_cdoo; merge herb_oo(in=a) dhi.cd9708(in=b); if a=b; by serial;
run;

/* End of Construction */

[* Cox model */

data id;

set dhi.id;

if 1996<=substr(cancer_date,1,4)<=1997 or 1996<=substr(breast_date,1,4)<=1997 then delete;
if cancer_date”=. and breast_date™=. and cancer_date<breast_date then delete;
age=1997-substr(id_birthday,1,4);

age s=int(age/5)*5;

if age<=19 then delete;

if 80<=age then delete;

day=end_point-start_point;

run;

/* Hormone utilization */

proc sort data=dhi.estrogen_cdoo; by id;
data estrogen cdoo;

merge dhi.estrogen_cdoo(in=a) id(in=b); if a=b; by id;
if func_date>end_date then delete;
func_m=substr(func_date,5,2);
func_d=substr(func_date,7,2);
func_y=substr(func_date,1,4);
estrogen_date=mdy(func_m,func_d,func_y);
format estrogen date mmddyy10.;
id_date=id||func_date;

cl=1;

keep id id_date c1 estrogen_date;

proc sort data=dhi.estrogen_dddo; by id;
data estrogen_dddo;

merge dhi.estrogen_dddo(in=a) id(in=Db); if a=b; by id;
if in_date>end date then delete;
in_m=substr(in_date,5,2);
in_d=substr(in_date,7,2);

in y=substr(in date,1,4);
estrogen_date=mdy(in_m,in_d,in_y);
format estrogen_date mmddyy10.;
id_date=id||in_date;

cl=1;

keep id id_date c1 estrogen_date;

proc sort data=dhi.estrogen_gdgo; by id;
data estrogen_gdgo;

merge dhi.estrogen_gdgo(in=a) id(in=b); if a=b; by id;
if func_date>end_date then delete;
func_m=substr(func_date,5,2);
func_d=substr(func_date,7,2);
func_y=substr(func_date,1,4);
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estrogen_date=mdy(func_m,func_d,func_y);

format estrogen_date mmddyy10.;

id_date=id||func_date;

cl=1;

keep id id_date c1 estrogen_date;

data estrogen; set estrogen_dddo estrogen_cdoo estrogen_gdgo;
proc sort data=estrogen; by id_date;

proc sort data=dhi.progestin_cdoo; by id;

data progestin_cdoo;

merge dhi.progestin_cdoo(in=a) id(in=b); if a=b; by id;
if func_date>end_date then delete;

func m=substr(func date,5,2);
func_d=substr(func_date,7,2);
func_y=substr(func_date,1,4);
progestin_date=mdy(func_m,func_d,func_y);

format progestin_date mmddyy10.;
id_date=id||func_date;

c2=2;

keep id id_date c2 progestin_date;

proc sort data=dhi.progestin_dddo; by id;

data progestin_dddo;

merge dhi.progestin_dddo(in=a) id(in=b); if a=b; by id;
if in_date>end_date then delete;
in_m=substr(in_date,5,2);

in_d=substr(in_date,7,2);

in_y=substr(in_date,1,4);
progestin_date=mdy(in_m,in_d,in_y);

format progestin_date mmddyy10.;
id_date=id||in_date;

c2=2;

keep id id_date c2 progestin_date;

proc sort data=dhi.progestin_gdgo; by id;

data progestin_gdgo;

merge dhi.progestin_gdgo(in=a) id(in=b); if a=b; by id;
if func_date>end_date then delete;
func_m=substr(func_date,5,2);
func_d=substr(func_date,7,2);
func_y=substr(func_date,1,4);
progestin_date=mdy(func_m,func_d,func_y);

format progestin_date mmddyy10.;
id_date=id||func_date;

c2=2;

keep id id_date c2 progestin_date;

data progestin; set progestin_dddo progestin_cdoo progestin_gdgo;
proc sort data=progestin; by id_date;

data hormone 1;

merge estrogen progestin; by id_date;
if c1=. then c1=0;

if c2=. then c2=0;

c3=cl+c2;

data estrogen_only;

set hormone_1;

if c3=1 then t1=1;

if t1=1 then output;

data estrogen_1;

set estrogen_only; by id;
estrogen_first_date=estrogen_date;
if first.id then output;
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keep id t1 estrogen_first_date;
data estrogen_2;

set estrogen_only; by id;
estrogen_last date=estrogen_date;
if last.id then output;

keep id t1 estrogen_last_date;
data progestin_only;

set hormone_1; by id;

if c3=2 then t2=2;

if t2=2 then output;

data progestin_1;

set progestin_only; by id;
progestin first date=progestin_date;
if first.id then output;

keep id t2 progestin_first_date;
data progestin_2;

set progestin_only; by id;
progestin_last_date=progestin_date;
if last.id then output;

keep id t2 progestin_last_date;
data combine;

set hormone_1; by id;
combine_date=estrogen_date;
format combine_date mmddyy10.;
if c3=3 then t3=4;

if t3=4 then output;

keep id t3 combine_date;

data combine _1;

set combine; by id;
combine_first_date=combine_date;
if first.id then output;

keep id t3 combine_first_date;
data combine_2;

set combine; by id;

combine_last date=combine_date;
if last.id then output;

keep id t3 combine_last_date;

data hormone_2;

merge estrogen_1 progestin_1 combine_1 estrogen_2 progestin_2 combine_2; by id;

if t1=. then t1=0;

if t2=. then t2=0;

if t3=. then t3=0;

type=t1+t2+t3;

if estrogen_first_date>progestin_first_date and estrogen_first_date>combine_first_date then
first_date=estrogen first date;

if progestin_first_date>estrogen_first_date and progestin_first_date>combine_first_date then
first date=progestin first date;

if combine first_date>progestin_first_date and combine_first date>estrogen_first_date then
first_date=combine_first_date;

if estrogen_last date>progestin_last_date and estrogen_last_date>combine_last_date then
last_date=estrogen_last_date;

if progestin_last_date>estrogen_last_date and progestin_last_date>combine_last_date then
last_date=progestin_last_date;

if combine_last_date>progestin_last_date and combine_last_date>estrogen_last_date then
last_date=combine_last_date;

format first_date mmddyy10.;

format last_date mmddyy10.;

data hormone_type;
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merge id hormone_2; by id;

if type=. then type=0;

keep id type first_date last_date;

run;

/*0(0) 1(E) 2(P) 3(E+P) 4(C) 5(C+E) 6(C+P) 7(C+E+P)*/

/* Hormone dosage */

data estrogen_cdoo;

merge dhi.estrogen_cdoo(in=a) id(in=b); if a=b; by id;
if end_date<func_date then delete;

data estrogen_dddo;

merge dhi.estrogen_dddo(in=a) id(in=Db); if a=b; by id;
if end date<in date then delete;

data estrogen_gdgo;

merge dhi.estrogen_gdgo(in=a) id(in=Db); if a=b; by id;
if end_date<func_date then delete;

data estrogen; set estrogen_cdoo estrogen_dddo estrogen_gdgo;
proc sort data=estrogen; by id;

data estrogen_ddd; set estrogen; by id;

dose=total gty*ddd_amt;

if first.id then do;

estrogen_ddd=0;

end;

estrogen_ddd+dose;

if last.id then output;

keep id ca_breast estrogen_ddd;

data progestin_cdoo;

merge dhi.progestin_cdoo(in=a) id(in=b); if a=b; by id;
if end_date<func_date then delete;

data progestin dddo;

merge dhi.progestin_dddo(in=a) id(in=Db); if a=b; by id;
if end_date<in_date then delete;

data progestin_gdgo;

merge dhi.progestin_gdgo(in=a) id(in=b); if a=b; by id;
if end_date<func_date then delete;

data progestin; set progestin_cdoo progestin_dddo progestin_gdgo;
proc sort data=progestin; by id;

data progestin_ddd; set progestin; by id,;

dose=total gty*ddd_amt;

if first.id then do;

progestin_ddd=0;

end;

progestin_ddd+dose;

if last.id then output;

keep id ca_breast progestin_ddd;

run;

data hormone_ddd;
merge id estrogen_ddd progestin_ddd; by id;
run;

/* Hormone dosage last year */

data estrogen_cdoo;

merge dhi.estrogen_cdoo(in=a) id(in=b); if a=b; by id;
if end_date<func_date then delete;
func_m=substr(func_date,5,2);
func_d=substr(func_date,7,2);
func_y=substr(func_date,1,4);
estrogen_date=mdy(func_m,func_d,func_y);
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format estrogen_date mmddyy10.;

if estrogen_date<end_point-365 then delete;

data estrogen_dddo;

merge dhi.estrogen_dddo(in=a) id(in=Db); if a=b; by id;
if end_date<in_date then delete;
in_m=substr(in_date,5,2);

in_d=substr(in_date,7,2);

in_y=substr(in_date,1,4);
estrogen_date=mdy(in_m,in_d,in_y);

format estrogen_date mmddyy10.;

if estrogen_date<end_point-365 then delete;

data estrogen_gdgo;

merge dhi.estrogen gdgo(in=a) id(in=b); if a=b; by id;
if end_date<func_date then delete;
func_m=substr(func_date,5,2);
func_d=substr(func_date,7,2);
func_y=substr(func_date,1,4);
estrogen_date=mdy(func_m,func_d,func_y);

format estrogen_date mmddyy10.;

if estrogen date<end point-365 then delete;

data estrogen; set estrogen_cdoo estrogen_dddo estrogen_gdgo;
proc sort data=estrogen; by id;

data estrogen_ddd; set estrogen; by id;

dose=total gty*ddd_anmt;

if first.id then do;

estrogen_ddd_1yr=0;

end;

estrogen_ddd_1yr+dose;

if last.id then output;

keep id ca_breast estrogen_ddd_1yr;

data progestin_cdoo;

merge dhi.progestin_cdoo(in=a) id(in=b); if a=b; by id;
if end_date<func_date then delete;
func_m=substr(func_date,5,2);
func_d=substr(func_date,7,2);
func_y=substr(func_date,1,4);
progestin_date=mdy(func_m,func_d,func_y);

format progestin_date mmddyy10.;

if progestin_date<end_point-365 then delete;

data progestin_dddo;

merge dhi.progestin_dddo(in=a) id(in=b); if a=b; by id;
if end date<in date then delete;
in_m=substr(in_date,5,2);

in_d=substr(in_date,7,2);

in_y=substr(in_date,1,4);
progestin_date=mdy(in_m,in_d,in_y);

format progestin date mmddyy10.;

if progestin_date<end_point-365 then delete;

data progestin_gdgo;

merge dhi.progestin_gdgo(in=a) id(in=b); if a=b; by id;
if end_date<func_date then delete;
func_m=substr(func_date,5,2);
func_d=substr(func_date,7,2);
func_y=substr(func_date,1,4);
progestin_date=mdy(func_m,func_d,func_y);

format progestin_date mmddyy10.;

if progestin_date<end_point-365 then delete;

data progestin; set progestin_cdoo progestin_dddo progestin_gdgo;
proc sort data=progestin; by id;
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data progestin_ddd; set progestin; by id;
dose=total gty*ddd_ant;

if first.id then do;

progestin_ddd_1yr=0;

end;

progestin_ddd_1yr+dose;

if last.id then output;

keep id ca_breast progestin_ddd_1yr;
run;

data hormone_ddd_1yr;
merge id estrogen_ddd progestin_ddd; by id;
run;

/* Herb Usage */

proc sort data=dhi.herb_all_cdoo; by id;

data herb;

merge dhi.herb_all_cdoo(in=a) id(in=b); if a=b; by id;
if func_date>end_date then delete;

data herb_all;

set herb;

herb_all=1;

keep id herb_all;

proc sort data=herb_all nodup; by id;

data id_herb;

merge id herb_all; by id;

if herb_all=. then herb_all=0;
run;

/* Confounder */
proc sort data=dhi.cd9708; by id;
proc sort data=dhi.dd9708; by id;

/* Carcinoma in situ, Benign neoplasm, Benign breast conditions, Viral hepatitis, Chronic liver disease,
Diabetes mellitus */

data insitu_cd neoplasm_cd benigh_cd viral_cd Chronic_cd Diabetes_cd;

set dhi.cd9708;

if substr(acode icd9 1,1,4)="2330' then output insitu_cd;

if substr(acode_icd9 1,1,3)="217" or substr(acode_icd9_1,1,4)="A151" or substr(acode_icd9_1,1,4)="2383'
or substr(acode _icd9 1,1,4)="2393' then output neoplasm_cd,;

if substr(acode icd9 1,1,3)='610" then output benigh cd;

if substr(acode icd9 1,1,3)="070" or substr(acode icd9 1,1,4)="A046' then output viral cd;

if substr(acode icd9 1,1,3)="571"or substr(acode icd9 1,1,4)="A347'then output Chronic_cd;

if substr(acode_icd9 1,1,3)="250' or substr(acode_icd9 1,1,4)="A181" then output Diabetes_cd;

keep id acode_icd9_1 func_date;

run;

data insitu_dd neoplasm_dd benigh_dd viral_dd Chronic_dd Diabetes_dd;

set dhi.dd9708;

if substr(icd9cm _code,1,4)="2330" then output insitu_dd;

if substr(icd9cm_code,1,3)="217" or substr(icd9cm_code,1,4)="A151" or substr(icd9cm_code,1,4)="2383'
or substr(icd9cm code,1,4)="2393" then output neoplasm_dd;

if substr(icd9cm _code,1,3)="610" then output benigh_dd;

if substr(icd9cm _code,1,3)="070" or substr(icd9cm code,1,4)="A046' then output viral_dd;

if substr(icd9cm _code,1,3)="571" or substr(icd9cm code,1,4)='A347' then output Chronic_dd;
if substr(icd9cm_code,1,3)="250" or substr(icd9cm_code,1,4)="A181" then output Diabetes_dd,;
keep id icd9cm_code in_date;

run;
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data insitu_cd;

merge insitu_cd(in=a) id(in=b); if a=b; by id;
id_date=id|[func_date;

if end_date<func_date then delete;
data insitu_dd;

merge insitu_dd(in=a) id(in=Db); if a=b; by id;
id_date=id||in_date;

if end_date<in_date then delete;
data insitu;

set insitu_dd insitu_cd;

proc sort data=insitu nodupkey;
by id date;

data insitu_1;

set insitu;

by id;

count=1;

if first.id then do;

insitu=0;

end;

insitu+count;

if last.id then output;

keep id insitu;

data neoplasm cd;

merge neoplasm_cd(in=a) id(in=Db); if a=b; by id;
id_date=id|[func_date;

if end_date<func_date then delete;
data neoplasm_dd;

merge neoplasm_dd(in=a) id(in=b); if a=b; by id;
id date=id|lin date;

if end_date<in_date then delete;
data neoplasm;

set neoplasm_dd neoplasm cd;
proc sort data=neoplasm nodupkey;
by id_date;

data neoplasm 1;

set neoplasm;

by id;

count=1;

if first.id then do;

neoplasm=0;

end;

neoplasm+count;

if last.id then output;

keep id neoplasm;

data benigh cd;

merge benigh_cd(in=a) id(in=b); if a=b; by id;
id_date=id||func_date;

if end_date<func_date then delete;

data benigh_dd;

merge benigh_dd(in=a) id(in=b); if a=b; by id;
id_date=id||in_date;

if end_date<in_date then delete;

data benigh;

set benigh_dd benigh_cd;

proc sort data=benigh nodupkey;

by id_date;

data benigh_1;
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set benigh;

by id;

count=1;

if first.id then do;
benigh=0;

end;

benigh+count;

if last.id then output;
keep id benigh;

data Chronic_cd;

merge Chronic_cd(in=a) id(in=b); if a=b; by id;
id date=id|lfunc date;

if end date<func date then delete;
data Chronic_dd;

merge Chronic_dd(in=a) id(in=b); if a=b; by id;
id_date=id||in_date;

if end_date<in_date then delete;
data chronic;

set Chronic_dd Chronic_cd;

proc sort data=chronic nodupkey;
by id_date;

data chronic_1;

set chronic;

by id;

count=1;

if first.id then do;

chronic=0;

end;

chronic+count;

if last.id then output;

keep id chronic;

data Diabetes_cd;

merge Diabetes_cd(in=a) id(in=b); if a=b; by id;
id_date=id||func_date;

if end_date<func_date then delete;
data Diabetes_dd;

merge Diabetes dd(in=a) id(in=Db); if a=b; by id;
id_date=id||in_date;

if end date<in_date then delete;
data diabetes;

set Diabetes_dd Diabetes_cd;
proc sort data=diabetes nodupkey;
by id_date;

data diabetes_1;

set diabetes;

by id;

count=1,;

if first.id then do;

diabetes=0;

end;

diabetes+count;

if last.id then output;

keep id diabetes;

data Viral_cd;

merge Viral_cd(in=a) id(in=b); if a=b; by id;
id_date=id||func_date;

if end_date<func_date then delete;
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data Viral_dd;

merge Viral_dd(in=a) id(in=Db); if a=b; by id,
id_date=id||in_date;

if end_date<in_date then delete;
data viral;

set Viral_dd Viral_cd;

proc sort data=viral nodupkey;
by id_date;

data viral_1;

set viral,

by id;

count=1;

if first.id then do;

viral=0;

end;

viral+count;

if last.id then output;

keep id viral;

[* Tamoxifen, Aromatase inhibitors, GnRH */

data Tamoxifen_oo Aromatase_0o0 GhRH_oo0;

set dhi.009708;

if drug no='B021761100' or drug no='B021762100' or drug no='B022123100' or

drug _no="A036400100" or drug_no="A044672100' or drug_no="AC44672100' or drug_no='"B011323100'
or drug_no='B015429100' or drug_no="B015682100' or drug _no='"B015880100' or

drug no='B016153100' or drug_no="B016717100' or drug_no='"B022154100' or drug_no='"B024085100'
or drug_no='"B024086100' or drug_no="B018567100' or drug_no="B018568100' then output
Tamoxifen_oo;

if drug_no='B010815100' or drug_no="A047539100' or drug_no="A048909100' or

drug no="AC47539100' or drug_no='B022282100' or drug_no='"B022462100' or drug_no="B023097100'
then output Aromatase 00;

if drug_no='B0221372CS' or drug_no='"B0222332D1' or drug_no='A049838215' or
drug_no='B018321215' or drug_no="B0194932AA' or drug_no='B023360215' then output GhRH_oo0;
run;

data Tamoxifen_do Aromatase_do GnRH_do;

set dhi.do9708;

if order_code='B021761100' or order_code='"B021762100' or order_code='"B022123100' or
order_code='A036400100' or order_code="A044672100' or order_code='AC44672100' or
order_code='B011323100' or order_code="B015429100' or order_code='"B015682100' or
order_code='"B015880100' or order_code="B016153100' or order_code='"B016717100' or
order_code='B022154100' or order_code="B024085100' or order_code='"B024086100' or
order _code='B018567100' or order code="B018568100' then output Tamoxifen do;

if order _code='B010815100' or order code='A047539100' or order code='A048909100' or
order_code="AC47539100' or order code='B022282100' or order_code="B022462100' or
order _code='B023097100' then output Aromatase do;

if order _code='"B0221372CS' or order code='B0222332D1' or order code='A049838215' or
order code='B018321215' or order_code="B0194932AA" or order_code='B023360215' then output
GnRH_do;

run;

data Tamoxifen_go Aromatase_go GnRH_go;

set dhi.go9708;

if drug_no='B021761100' or drug_no='B021762100' or drug_no='B022123100' or
drug_no='A036400100" or drug_no='A044672100" or drug_no="AC44672100' or drug_no='"B011323100'
or drug_no='B015429100' or drug_no='B015682100' or drug_no='B015880100' or
drug_no='B016153100' or drug_no="B016717100' or drug_no='"B022154100' or drug_no='B024085100'
or drug_no='"B024086100' or drug_no="B018567100' or drug_no='B018568100' then output
Tamoxifen_go;

if drug_no='B010815100' or drug_no="A047539100' or drug_no="'A048909100' or
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drug no="AC47539100' or drug_no='B022282100' or drug_no='"B022462100' or drug_no="B023097100'
then output Aromatase_go;

if drug no='B0221372CS' or drug no='"B0222332D1' or drug no='A049838215' or
drug_no='B018321215' or drug_no="B0194932AA" or drug_no='B023360215' then output GhnRH_go;
run;

proc sort data=Tamoxifen_oo; by serial;
proc sort data=Tamoxifen_do ; by serial;
proc sort data=Tamoxifen_go ; by serial;
proc sort data=Aromatase_o00 ; by serial;
proc sort data=Aromatase_do ; by serial;
proc sort data=Aromatase_go ; by serial;
proc sort data=GnRH o0 ; by serial;
proc sort data=GnRH_do ; by serial;
proc sort data=GnRH_go; by serial;

proc sort data=dhi.cd9708; by serial;
proc sort data=dhi.dd9708; by serial;
proc sort data=dhi.gd9708; by serial;

data Tamoxifen_cdoo ; merge Tamoxifen_oo(in=a) dhi.cd9708(in=b); if a=b; by serial;
data Tamoxifen_dddo ; merge Tamoxifen_do(in=a) dhi.dd9708(in=b); if a=b; by serial;
data Tamoxifen_gdgo ; merge Tamoxifen_go(in=a) dhi.gd9708(in=b); if a=b; by serial;
data Aromatase_cdoo ; merge Aromatase oo(in=a) dhi.cd9708(in=b); if a=b; by serial;
data Aromatase_dddo ; merge Aromatase_do(in=a) dhi.dd9708(in=b); if a=b; by serial;
data Aromatase gdgo ; merge Aromatase go(in=a) dhi.gd9708(in=b); if a=b; by serial;
data GnRH_cdoo ; merge GnRH_oo(in=a) dhi.cd9708(in=b); if a=b; by serial;
data GnRH_dddo ; merge GnRH_do(in=a) dhi.dd9708(in=b); if a=b; by serial;
data GnRH_gdgo; merge GnRH_go(in=a) dhi.gd9708(in=b); if a=b; by serial;

data dhi.Tamoxifen;

set Tamoxifen_cdoo Tamoxifen_dddo Tamoxifen_gdgo;
Tamoxifen=1;

proc sort data=dhi. Tamoxifen; by id;

data Tamoxifen 1;

merge dhi.Tamoxifen(in=a) id(in=b); if a=b; by id;

if end_date<in_date then delete;

if end_date<func_date then delete;

keep id Tamoxifen;

proc sort data=Tamoxifen_1 nodupkey; by id;

data dhi.Aromatase;

set Aromatase_cdoo Aromatase_dddo Aromatase_gdgo;
Aromatase=1;

proc sort data=dhi.Aromatase; by id;

data Aromatase 1;

merge dhi.Aromatase(in=a) id(in=Db); if a=b; by id;

if end date<in date then delete;

if end_date<func_date then delete;

keep id Aromatase;

proc sort data=Aromatase_1 nodupkey; by id;

data dhi.GnRH,;

set GhRH_cdoo GnRH_dddo GnRH_gdgo;
GnRH=1;

proc sort data=dhi.GnRH; by id;

data GnRH_1;

merge dhi.GnRH(in=a) id(in=b); if a=b; by id;
if end_date<in_date then delete;

if end_date<func_date then delete;
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keep id GnRH;
proc sort data=GnRH_1 nodupkey; by id;
run;

/* Bilateral adrenalectomy, Bilateral oophorectomy, diagnostic procedures on breast */

data adrenalectomy_cd oophorectomy_cd diagnostic_cd;

set dhi.cd9708;

if icd_op_code="073' then output adrenalectomy cd;

if substr(icd_op_code,1,3)="655" or substr(icd_op_code,1,3)='656" then output oophorectomy_cd;
if substr(icd_op_code,1,3)="851" then output diagnostic_cd,;

keep id drug_no func_date;

run;

data adrenalectomy_dd oophorectomy_dd diagnostic_dd;

set dhi.dd9708;

if icd_op_code='073' then output adrenalectomy_dd;

if substr(icd_op_code,1,3)="655" or substr(icd_op_code,1,3)="656" then output oophorectomy_dd,;
if substr(icd_op_code,1,3)="851" then output diagnostic_dd,;

keep id order_code func_date;

run;

data adrenalectomy;

set adrenalectomy_cd adrenalectomy_dd;
adrenalectomy=1;

proc sort data=adrenalectomy; by id;

data adrenalectomy 1,

merge adrenalectomy(in=a) id(in=b); if a=b; by id;
if end_date<in_date then delete;

if end_date<func_date then delete;

keep id adrenalectomy;

proc sort data=adrenalectomy_1 nodupkey; by id;

data oophorectomy;

set oophorectomy_cd oophorectomy_dd;
oophorectomy=1;

proc sort data=oophorectomy; by id;

data oophorectomy 1;

merge oophorectomy(in=a) id(in=Db); if a=b; by id;
if end_date<in_date then delete;

if end_date<func_date then delete;

keep id oophorectomy;

proc sort data=oophorectomy_1 nodupkey; by id;

data diagnostic;

set diagnostic_cd diagnostic_dd;
diagnostic=1;

proc sort data=diagnostic; by id;

data diagnostic 1;

merge diagnostic(in=a) id(in=b); if a=b; by id;
if end_date<in_date then delete;

if end_date<func_date then delete;

keep id diagnostic;

proc sort data=diagnostic_1 nodupkey; by id;

data id_confounder;

merge id insitu_1 neoplasm 1 benigh 1 chronic 1 diabetes 1 viral 1 Tamoxifen 1 Aromatase 1
GnRH_1 adrenalectomy_1 oophorectomy_1 diagnostic_1; by id;

if insitu=. then insitu=0;

if neoplasm=. then neoplasm=0;

if benigh=. then benigh=0;
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if chronic=. then chronic=0;

if diabetes=. then diabetes=0;

if viral=. then viral=0;

if Tamoxifen=. then Tamoxifen=0;

if Aromatase=. then Aromatase=0;

if GhRH=. then GnRH=0;

if adrenalectomy=. then adrenalectomy=0;
if oophorectomy=. then oophorectomy=0;
if diagnostic=. then diagnostic=0;

run;

[* Sum */

data dhi.Cox_ca_ breast;

merge id hormone_type hormone_ddd hormone_ddd_1yr id_herb id_confounder; by id;
run;

/* End of Remote */

/* Relative hazard ratio of breast cancer of women aged 20~79 from 1997 to 2008 in million NHIRD */
proc sort data=dhi.id; by id;

data estrogen_dddo; set dhi.estrogen_dddo;

func_date=in_date;

data estrogen_all; set dhi.estrogen_cdoo estrogen_dddo dhi.estrogen_gdgo;
func_year=substr(func_date,1,4);

id_year=id|[func_year;

id_date=id|[func_date;

proc sort data=estrogen_all; by id;

data estrogen; merge estrogen_all(in=a) dhi.id(in=b); if a=b; by id,;
if 1997-substr(id_birthday,1,4)<20 then delete;

if 1997-substr(id_birthday,1,4)>79 then delete;

data progestin_dddo; set dhi.progestin_dddo;

func date=in date;

data progestin_all; set dhi.progestin_cdoo progestin_dddo dhi.progestin_gdgo;
func_year=substr(func_date,1,4);

id_year=id|[func_year;

id_date=id||func_date;

proc sort data=progestin_all; by id;

data progestin; merge progestin_all(in=a) dhi.id(in=b); if a=b; by id;
if 1997-substr(id_birthday,1,4)<20 then delete;

if 1997-substr(id_birthday,1,4)>79 then delete;

proc sort data=estrogen; by id_date;

proc sort data=progestin; by id_date;

data both; merge estrogen(in=a) progestin(in=b); if a=b; by id_date;
proc sort data=estrogen nodupkey; by id_year;

proc freq data=estrogen; table func_year;

proc sort data=progestin nodupkey; by id_year;

proc freq data=progestin; table func_year;

proc sort data=both nodupkey; by id_year;

proc freq data=both; table func_year;

run;

data estrogen_only;

set dhi.Cox_ca_breast;

if type=1 then output;

proc freq data=estrogen_only; table age_s;
data progestin_only;

set dhi.Cox_ca_breast;

if type=2 then output;

proc freq data=progestin_only; table age_s;
data combine;

set dhi.Cox_ca_breast;
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if type=4 then output;
proc freq data=combine; table age_s;
run;

/* Cox's Model - Regression */
/*0(0) 1(E) 2(P) 3(E+P) 4(C) 5(C+E) 6(C+P) 7(C+E+P)*/
data cox;
set dhi.Cox_ca_breast;
if 1996<=substr(breast_date,1,4)<=1998 then delete;
if tamoxifen=1 or aromatase=1 or gnrh=1 then delete;
if herb_all=1 then delete;
if type=3 or type=5 or type=6 or type=7 then type=9;
if estrogen ddd=. then estrogen ddd=0;
if progestin_ddd=. then progestin_ddd=0;
last_day=end_point-last_date;
if last_day=. then duration=0;
if O<=last_day<365 then duration=1;
if 365<=last_day<1095 then duration=3;
if 1095<=last_day<1825 then duration=5;
if 1825<=last day then duration=9;
first_day=end point-first_date;
if 365<first_day then first=1;
else first=0;
region='9"
if substr(area_no_i,1,2)='"01"then region="1",;
if substr(area_no_i,1,2)="02" then region="2",;
if substr(area_no_i,1,2)="11" or substr(area_no _i,1,2)="12" or substr(area_no i,1,2)="31"or
substr(area_no i,1,2)="32" or substr(area_no_i,1,2)="33"' or substr(area_no_i,1,2)="34"' or
substr(area_no_i,1,2)="35" then region="3,
if substr(area_no_i,1,2)="17" or substr(area_no_i,1,2)="36" or substr(area_no_i,1,2)="37" or
substr(area no i,1,2)="38"then region='4",
if substr(area_no_i,1,2)="21" or substr(area_no_i,1,2)="22" or substr(area_no_i,1,2)="39' or
substr(area_no_i,1,2)="40" or substr(area_no_i,1,2)="41" or substr(area_no_i,1,2)='42" or
substr(area_no_i,1,2)="43"' then region='5",
if substr(area_no_i,1,2)="45" or substr(area_no_i,1,2)="46' then region='6";
if substr(area_no_i,1,2)="44" or substr(area_no_i,1,2)="90" or substr(area_no_i,1,2)="91" then region="7";
group=herb_all||type||duration;
if age_s>=55 then output;
run;

proc tphreg data=cox;

class age_s region group /ref=first;

model day*ca_breast(0)= age_s region group /RISKLIMITS;
run;

/* Cases and population */
data freq; set cox;

if ca breast=1 then output;
proc freq data=freq;

table group;

run;

data freq; set cox;
proc freq data=freq;
table group;

run;
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