' ’ﬁ- y e y 4 >
w RZEFF o2 v @gp ”Lfﬂl*’”f?iv
=4 =
o Bl
:; Division of Biostatistics
ZS Graduate Institute of Epidemiology
’}g College of Public Health
‘;:' National Taiwan University
B3 Doctoral Dissertation
X
A
1%

AR HE R R o A PIRRE B BT R T S it

% ERBRBLLRFRE LA
if Effect of Population-Based Screening and Treatment of
f.;’f Helicobacter pylori Infection on the Natural Course of Gastric
E?, Cancer and Gastroesophageal Reflux Disease and the Economic
TE Evaluation
FF R
Yi-Chia Lee

TR R o
Advisor: Professor Tony Hsiu-Hsi Chen

%5 b A1 B e ek N (N o TR

PEAR99E T

[{o]
(o]

July, 2010

\‘



B 2B REH LRI
DRXEZBGELE

BREGRAEBUPIERFAREHNERAE £E
WE B AR EZH T B R G

Effect of Population-Based Screening and Treatment of
Helicobacter pylori Infection on the Natural Course of
Gastric Cancer and Gastroesophageal Reflux Disease and

the Economic Evaluation

A XhERRE ($3% D95842007) fe B 3 £ K82tk
ERRATRERARMANBEL G AT I BT 2B HERE 99
FTRA2L2BATHERZEEFLRBRIARE > FFILENA

PHER -

?%/%‘@5 (%4)
, (45 F#4%) - _
YN vF 45 A BF

e % 1,45

LEMEPE (%)




=t

THABAELHY > R FEY TR AFE R RP I L
FHN LT RPILDY S o 0 Ll o SEGE L A Lk St

~4’EN%¢"WHWméﬁJ%w’~ﬂﬁ»%¢huﬁ@m’ﬁﬁpiﬁﬁ%

BRI R A R AR R AR R R 2 I R
SRS C S RET L BT VRS SRR UNEY Sk SR
FRHEFI AR RARELER L FRABEHEALAH 0 P T
TR EDETRPIEE RS T SRR FEERE L R CIE
FURHMEFEFOFERGK AEAME D HERERAARTIEPLY
o ips MY 4 ap oo

REREMHA TR Al E R ERL P REIFIS R RS 2 ED

F A AP Z BRL R F BRSPS LA g RGP R
F e o

3w RodEA 2010.07.22

il



ﬂéjﬁg

PR AR BRI TN ML ARNCEE LR 0 IR A RIS RAHCE Fie
BRI P  RLRED B ORAT ABYF - FEF AR T HER A K
FRCRFISREEA Y R P om0 3 1995-1999 ~ 2004 ~ 112 2008
AR RB R BAR ARG (T A RHPAREEFRE T AN P
B T30 2004 2 2008 £ 26 R o R AP IRERE FR L AL B i VAR
P8R R TR RLONE  BRMT G RIS KmFE T2 mE L 91.4%
(95% 3 88 % B [CI]: 89.3-93.4%) » £ % F 5% 4 & 1% (95%CIL: 0.6-1.4%) >
i AR R Fe R 0 8 BT A S 5 A E 82% (95%CL: 6-10.3%) 0 iv
Rte g A FTE T EAE 3.5% (95%CL: 1-6.1%) » 1A%tk & 5 0.434 (95%CI:
0.194-0.951) » FF 1 § X452 % 53" 5 57% (P=0.02)« & % fgh i+ 4 »vof Gt 4f
A F5EAE AT% (95%CL 3.1-6.2%) » *t0f FieRts 0 BE S Fup A L& c ok
6.1% (95%CI: 5-7.1%) » 4a %t *& 2 25 5 1.291 (95%CI: 0.881=1.891) » & pt 4 »

TR R D o BT o F Ee AL T 19992003 £2 T & LY Ry
4 FE L A& 403 (95%CE: 20.6-60.0) 1 5 e 2 6 © 2004-2008 & T & T

¥y RP A XL ELE A E 304 (95%CL: 15.0-45.7) > ¥R & 5 0.753 (95%CL:
0.372-1.524) » fi » 2 »c% & 25% » & AL &g ¥ K& (P=0.21) -

APRFRY P APRERIADIEFER B RF > BV ELAENT
;P;L;ﬁ E 6%2_ % ‘f{f_ﬁ‘f FARS AER L RSN 2T f{é{ﬁﬁi% E 4 61%
PRI F RGO E AR o HT S i d o BT FfRF E
6%2 T 'EARE > Bk BT A r BEFEP R D o PR R T it R
3447 1995-2008 & § B 4 2 £ ARE - o TR E 10%2 T
ABE > A~ 15 20042008 # 22 4~ w0 19952003 EApdc 3 RE L FTE T 41% o
%m%éﬁﬁjiﬁ¥«ﬁ(%mmo%ﬁkﬁﬁﬁﬁﬁﬁaﬁﬁﬁgagﬂ@

HERF hRRESE LG FE L 6% (95%CL 5.1-6.9%) ° AP F

R SR Rl S S STEY Sl £ AT AR RS ELNE TR S 4
e * 2003-2006 E 5% FRLiEE E LY o pARSLE W E B 0 ® ¥ 3 T

e BTSRRI KRR Y S A P R PR R T o

il



WHP RpEL L 2 L FTE A BRIED g o ¥ 20032006 2 8 7
pﬂﬁ%ﬁ%?&%9&§ﬁﬁﬁiﬁﬂﬁWﬁﬁﬁ%L%%nﬂﬁ%?ﬁ?ﬁ%
Bz = EEV AL N LD ERFTE S5 TR =2 GHRET
e A uG 122% 149%% 17.9%2 £t ¥ d L ¥ 8 e B S R 64
ﬁ’aﬁ42wh3m%1&%%ﬁﬁ&%ﬁ%?@ﬁ#’ﬁﬂﬁ%ﬁﬁi$ﬁi
0.151 * % (95%CIL: 0.136-0.165) ** = # & 4 4= G3f £ @ = &
0.079 * % (95%CIL: 0.063-0.094) *+ = £ B I € & & X+ 7 #
EREFEL G 048] 4= (95%CIL: 0.425-0.536) w4 ¥ 5 Aa £ R &
FPABLLLEP R BEABE S R FHOET T (P Y
BRI A3~ RFE (12) > M2 B FEEE (1.75) 0 g bl S L2 b g o
A e 2 RORE 2 A BRI A G I F P R R T s g L
F2g 054 aF et agg kvt ¥ 2 FFPEE €5 1 27%F Fle e 2
Bfioh n DRFFIF2ENELAF - ed K - FEERL cFIHTY G
ﬁﬁﬁﬁﬁ“@#iﬁ@ﬁw’?%mﬂ&ﬁﬁﬁiwﬁyE»%Q,%QW6
-~ P R ERR AR HBTRTd BRERGTFF I EL R
FRPERF F2pied F AR O EEAEREEFIF L ARE H L mR
ZIAFBEPARET AL LIEY B LR R -
Bl AHYE W APRYLPBFFHSRTHEP T XHLE L 0 i
AobeiE 3 Rk k2T o 2

3l
~m

FERNRLF LR R A g o T
P 2R H O APRANE - REEAR BRI RIS EZTETAR
B Hr-FHz2 5V 4 ‘5!‘2“&%‘;315?1—“ PR G HCAT b G A B ST AL
LR ORD RBLEBELE T A FRAAL 0 IR RATE R T
@?uhmwaggﬁinﬁypﬁzﬁﬁﬁﬁéﬁia)%ﬁ%%ﬁé%&rﬁ
TR Q) FREREH - TP REHR Q) FRICREARBELA G
Bor ABEHRZANERTREEPNRE T Hik - 2 AR BHER §H
ﬁ—ﬁﬁiﬂg%ﬁﬁﬁﬁkﬁﬁﬁﬂiﬁﬂﬁ%’%*%kﬁ$§%1@ﬁw
RIS A SO AN AT S A & IR AR o S A S i

4.
R

L
Wt 60 falrs » 1B F A A vk 2 Bl o 4%t 30-50 phz P MR G R B
- X Re R ARL LN LT PR RH I R ERL NIRRT 2

THEFRFE S 2 PSR RA T F EDITIoF R L 3%

iv



FUR ik B ER S A - AP RB GRS EEREL R &
3 30-50 f b R H R FIGRE RIPARBIE A1 5 £ & $18414 ApE
F T0-80%2 T L g K Ay o @ 3 50-60 2 B0 H - kg s ok
FAEHITE > B AR MRS B v E BAeik o FE60-70 K B4tk 2
EEER S FSLPRRER ST RS B iR R Fie R 18 e b B - S
ARGLE RS W Tl BT LR R ORE SR S B R 0 0 6 HtE E g
BokEH AW R RSB E S R L SRR EQERT S 0 TO A
2 P RS S EES SRR S E TS Y RS I
ED 9% @ iR ) B - N ARBLEHR RIS I 90% RATE BT T L
BAPRESAREHA FNTARL %G %EELT Pk 2 ok i K

SEESCRE SN R o R LN

=

bl

MAEF o § b s d PR G T A IR SRR T S i 8
BRACES =S S



Fe R

Although screening and treatment for Helicobacter pylori infection is considered a
plausible approach for prevention of gastric cancer, few long-term population-based
cohort studies have substantiated its efficacy. Gastric cancer prevention programs were
implemented for Taiwanese adults residing on Matsu Island including endoscopic
screening in 1996, 1998, 2004, and 2008 and treatment of Helicobacter pylori in 2004
and 2008. Main outcome measures were rates of occurrence of premalignant gastric
lesions and gastric cancer. The results showed that the annual incidence rate of
re-infection/recrudescence was estimated to be 1% (95%CI: 0.6—1.4%) per person-year
following treatment. The prevalence of gastric atrophy declined from 60.8% in 2004 to
13.7% in 2008, and the annual incidence declined from 8.2% per person-year between
1996 and 2004 to 3.5% between 2004 and 2008, resulting in an overall efficacy of 57%
(95%CI: 5%—-81%; P=0.02). In contrast, during the same time study period, the
prevalence of intestinal metaplasia was 31.3% and 38.9% with incidence rate of 4.7%
and 6.1% per person-year, indicating the lack of intervention effectiveness. The average
five-year incidence of gastric cancer declined from 40.3 to:30.4 per 100,000
person-years, resulting in an overall efficacy of 25% but not statistically significant
(P=0.21).

Then, we applied Poisson regression models to estimate: the treatment efficacy,
making allowance of history effect. The results showed that an annual 6.2% decline was
attributed to the history effect for both gastric atrophy and intestinal metaplasia. The
efficacy in preventing gastric atrophy was estimated to be 61%, which was consistent
with previous estimation based on the incidence rate ratio, while the intervention still
failed to prevent intestinal metaplasia. Over the whole study period of 1995-2008, the
natural decline of gastric cancer incidence was estimated to be 10% per year. Before
and after intervention, the decline of gastric cancer incidence was 41% but not
statistically significant (P=0.09). The incidence rate of esophagitis was however 6%
(95%CI: 5.1-6.9%) following treatment. In conclusion, population-based screening and
treatment for Helicobacter pylori infection is associated with successful prevention of
gastric atrophy at the expense of increased esophagitis. Furthermore, it appears
promising for prevention of gastric cancer especially in high-risk populations.

Following the fact that that gastroesophageal reflux disease increased following

Helicobacter pylori eradication, the second part of the dissertation aimed to quantify the
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natural course of gastroesophageal reflux disease and identify the risk factors associated
with disease emergence and progression, in order to design the individual-tailored
preventive strategies for this modern disease. A hospital database of 3,669 subjects
undergoing repeated upper endoscopy was used. The presence and severity of
endoscopic esophagitis have been diagnosed according to the Los Angeles classification.
Data were analyzed using a three-state continuous time Markov model to estimate
transition rates regarding the natural course of the disease. Individual risk score together
with the kinetic curve was derived by identifying significant factors responsible for the
net force between progression and regression. The results showed that during three
consecutive study periods, 12.2%, 14.9%, and 17.9% of subjects, respectively,
progressed from non-erosive to erosive disease, whereas 42.5%, 37.3%, and 34.6%,
respectively, regressed to the non-erosive stage. The annual transition rate from
non-erosive to class A-B disease was 0.151 per person year (95%CI: 0.136-0.165) and
from class A-B to C-D was 0.079 per person year (95%CI: 0.063-0.094). The
regression rate from class A-B to non-erosive disease was (0.481 per person year
(95%CI: 0.425-0.536). Class C-D, however, appeared to be an absorbing state when not
properly treated. Being male (relative risk [RR}:4.31; 95%CI: 3.22-5.75), smoking (RR:
1.20; 95%CI: 1.03—1.39), or metabolic' syndrome (RR: 1.75; 95%CI: 1.29-2.38)
independently increased the likelihood of progressing from non-erosive to an erosive
stage of disease and/or lowered the likelihood of disease regression. The short-term use
of acid suppressants (RR: 0.54; 95% CI: 0.39-0.75) raised the likelihood of regression
from erosive to non-erosive disease. Short-term treatment effect accounted for 27%
disease regression and lifestyle modification was responsible for 73%. We concluded
that the intraesophageal damage is a dynamic and migratory process in which the
metabolic syndrome is associated with accelerated progression to or attenuated
regression from erosive states. The derived risk score can be generalized to the
population residing on the Matsu Island for the design of effective prevention and
screening strategies for the gastroesophageal reflux disease.

As the first part of dissertation showed that the benefit of screening and treatment for
Helicobacter pylori infection varied from person to person, we designed individualized
prevention strategies and evaluated their cost-effectiveness. Base-case estimates,
including parameters of natural history, efficacy of intervention, and relevant cost, were
derived from the Matsu Gastric-Cancer Chemoprevention Study. Cost-effectiveness was

compared between chemoprevention with and without the adjunct of one-time
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endoscopic screening or periodic endoscopic surveillance. Population was stratified by
the demographic data, molecular markers, and initial screening age. The main outcome
measure was cost per quality-adjusted life-year gained with a 3% annual discountrate. A
total of 60 scenarios were evaluated. Regarding the low- and average-risk groups,
one-time chemoprevention was the strategy of choice for the adults aged 30-50 years
over conventional levels of willingness to pay. During 50—60 years of age, the benefit of
chemoprevention declined but the value of additional endoscopy increased. Above 60
years of age, chemoprevention followed by one-time endoscopy became the strategy of
choice. Regarding the high-risk group, chemoprevention followed by periodic
endoscopic surveillance had the highest probability of being cost-eftective; however, the
value of surveillance decreased from the age of 70 years due to competing risks. The
above findings were robust to “the sensitivity analyses. In conclusion, an
individual-tailored strategy is cost-effective providing that the endoscopic resource can
be properly allocated through risk assessment. Future inputs-of basic research are

therefore anticipated.
Key words: gastric cancer prevention, Helicobacter pylori, interrupted time-series

design, gastroesophageal reflux disease, Markov multistate model, cost-effectiveness

analysis
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ERALPARBESENERERPEES L [T F R EL s LA BFYF
e irgir s fRA s TREARE L UP G BE S EE IR RE R
ZRETENPRELE L ES FHZE T R L2 8 o
FAEES AL T SRR RRLLAL BRI R 2 0 B -
¥ W48 3 (categorical theory) [73,74] » % W‘?,;JFM;; PR LEY MR A
P2 AR RARBA R 0 ¢ AR RW G A~ B R AR~ A T
HNSE G EARMERET P RE L 0 a BTG S TR BRI o 2t
@%ﬁﬁﬁﬁ%iﬂj&*gﬁ%s#Wﬁ@mﬁ%ﬁ#;“ﬁ*ai T2
Wp k2 BP ool R 30 (X A e 5 R B
B FHE W (continuum theory) » H E @ ixdp F @ in i AP REE D EER
FOURRITI ARG AL A AL SEL > B BT
7 %fﬂ*?fﬁffﬁiffﬁiﬁiﬂ e [75] > % ﬂl{éiﬂ«}fﬂff&?%ﬁa;fﬁﬁﬁﬁﬁi SRV AR o
v}gk FB G SEGITER RpL 2L A4 827 > Manabe ¥ 4 [76]
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FTR
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+

AT 105 B o B H T 0 BIS.S 2 pALBLE AT RR TR 2 % 11 (10.5%)
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EHEEREIRPEEZ SE N B A DR F R R o AP ARET B
BeE Rfrd Al An i > A 9= A p R @R R o Pace # 4 [77] A 4733 i
B Eul0 &2 EAFRRIT A > SR 3 RAhe e RIS E L g > KL
BOGSEPFF RS 4 FAE L ARF RGN A RY R LBHT 0§ G
4 s L2 8% oLabenz £ 4 [78,79] ¥ ML BB ]2 L j B 3,894
ERE LR BRR AL A BARRRAE > ¢ HARW G A
i~ B EE L ABE S N2 G GE L CDE A EB2L R
BRI AR S RGN A R G 25% Nk F BT G L AB s
MG 0.6%2L REEED GE L C-D & AlEE L 64 AB &
BREEI S L CD&so mirt 61%7 v L ¥ - @ AWEBEH L & L CD
w X REESFISRLT 0 F L%PHESELAB R A TG S0%FREF

PR R T R o ot @ﬁﬁua TR R IRE BEA s AT
TAZUEEG L K S T E P TL9% AR PRI @ L 22.1%20.9%
2 S51%EFEETIERXABESCD B TR S5 o AT AL S5 L
A-B g o T #i 308% 0 B THARRIT 0 G 56.9%FREF 0 G E G 0.6%
2 1LT7% R FEEL SELC-D &z v -5 AMae & 53§ % C-D sy
£F 39%2 347%L R X FRITF 2 BF L ABE - £ 8%% 183%2L L ¥4
FwCDBd AL WA GHE AL ARIABEE S RRF BF L2
A e ji g1 o

FREFLHT SEHRREA BB L G AN F - FE 020 E B
AL [80] FE ek 2,306 REAFRE P AL AL BE W TIHT6E L
PALBEATBRID T 0 PABEBRE S ST - IR AWMRETF T%ZHEH S
FURE R EAe AR 0 F 2% FBREEH A G H%EEED - &% 2L
fEag )t RELSE LEREREC RGP
AR AAIAE > B EARER TR B IR o

= e )I%% 51 %51‘?0?7}—'; AA > Ay K P - AR Bz kR > Ronkainen
%4 [81] ¥ $#HEH 0 15 1,000 iah s R g MRS EATRR 29§ T3%
BEAIEZ P ARER D 0 7 SiEr E18 0 F 294 RRERIEHEPNRERE B
FHERNT 10%FpABEE G L2 W AT AN EA L S X o

3

B iy o A BRUH

34
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2

g2 P AL A BEWY (reversible) 4 T enA BAIE > £ F R p AL
4 &y iE (progressive) 4 i 5 AZFE Y AR 0% SEHILES F XA ET
ﬁiﬁ%ﬁgﬁi%”ﬁﬁ%ilkﬁ%ﬁéiﬂ@’Pﬁ*%*ﬁ@iﬁuﬁ
FUEsRkFaEd p Ropd [82] R S BRRITEA A éfj%ﬁﬁ °

224 3 SEHRARFERELT FHEI TR BT

S G TR R R P AR [83] A WY R FH ¢ 2008 #
%ﬁﬂu%ﬁw%%ﬁﬁﬁﬁﬁﬁiﬂ%%’mﬁz%mﬁ%Pzéaiéiﬁ
Bl » HY $ - mF AFAL EALBEI SR G N2 kE o Ay
&wﬁ’ﬁwgéﬁ%%ﬁﬁ£ﬁﬁiﬁ%ﬁ oL[84] > i % B Ariw fEHCS A
FTHEGF]F > SEFRI LN PR T3 o > RF 2 F2 T Sfdin
Boom TH A UERERETR TR GG TS [85]0 2 AP
#%&%ﬁaWﬁﬁu@ﬁm%@w%%Pi[%p%%%mﬁﬁwwﬁﬁ%%

‘!

\L

FH AR Fon S L BT IORE > SRR T 4 B el

IE

N
~q

RS SFET L LN o AR o FERS E G L2 AN
WHEEEFRE T PFRAPZEPFET ARG LTS S RETF) 8
iﬁﬁgiﬁﬁﬁﬁﬁ’ﬁ?i%ﬂﬂﬂﬁi”%gé%%Qi@@°54K*

;{«ﬁo P‘?—‘}ﬁ%‘ﬂé'}m EJZ;‘U&E:]_‘LR’%&_'?E]/V%’ é ) %7?98 }%ﬁﬁms‘—;‘}‘ﬂ:? RC /n H’ FILE
KB FFFF A2 Mg [45] 0 Fld 2P At - AT B TR AR TR K%

}"
7

191
S

gul

[82,87] » * MFFD B BBRE SEmELH 2 o
FRAYSTEREs W -BTRAGMPEIELAT W FEHET - F9
ARG A FE LT P RF LGNS E LR R? 4oim 2 RS
PERZGFEF R B R? FAARFHE AR FL 30D BFL G
Pag i eBREFTERZM? HF A3 FLF? L3 FLPAREDE I E LB
EHFEZ ALY SRR PR DECRRA RFL R Ko
AT MR AE K AR RN R ERRTE R
Z_ W R f“?"ig\ﬂ}%fﬁdz-ﬁ}figﬂ/ ik ﬁ,ﬁkﬁ_ AR LIRS SNV A
AR 2T o XA R F A i RFHH AR TS 0 A o et A TIE AR
g @R 2 FEE F A Y § 88 % B3R (interval censored) 2 R
AfE 0 A A AR R A TR R EZ BT F S MRS B2
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BREARASY > ¢8R ’?"‘kf"*l B (reliability) A P 2 P¥ ; % ;}igﬁim\p:%ﬁ*
REEF ¥ 2R Faaphmi BFrape sl PR Skt
RS> Fla g2 EIER G R LB ARE P XIEFIEE FS
FE-VEDPERHRERT > B ERFF TN TR - BAF227 5
W FEEFFRF S (time-dependent) 2_ B {E > FIPLEEUE (T EER R ITG o

Mk R R ek g o R fEAA R S IFRAG - REROLFAL 2 )
GHREIE - TR EAR B2 TAME s U2 £ SHREEFETEC 203 72 5
BrEE A [19] 2 puE 4 [88,89] * 1A T RE B g%g:;’;;;{ s NLE R E A [90] *
MEF YR FERRARFTAZEFEREE T L w BCHCA]  (discrete-state

‘%%‘G

Lt >

continuous-time Markov process) [91,92] & supR1+ F itk o cPR AL o XA 0§ &
g p Rop @2 H - @ ik (progressive) iR A K 4 4T 0 A4
- BREV R BRE A [93] @ * ¥ w4R A (reversible) & ¥ X ZFAEHA] 0 * o

/’J\’l“fr”‘)%%i*&)»m%" PRkl Bk S F AN s Fﬁ#ii'],"t B SR ECA R E R LES

23 I BB A LB RBL &R TH

231 ¥ FFic R 2 AT Bk

ﬁ%@ﬁn;MWﬁﬁﬁﬁ?uéﬁﬁﬁ%%ﬁ@’éﬁ%%\ﬁ“ﬁ%?‘
WA BB ARG SN FAREE AL RR AT TS R
10-15%2 % F4 § 22 9 P HFH > @ 7 F 1-3%7 5 A2 5 K [94] @ 4opt
it 2 MEINFRAEL S O RA AR £ BRI arﬁ&%ﬂﬂﬁﬁﬁ@%%
F B EIITRR A 0 AR AR E A FF LG R ek Ak ?

DA A B R A O KR R A R IR ARG AR BT
e FFPORFF R C GAAXATIFR 1A A H2 FHEERL LT T
[95,96]  El-Omar % 4 [97] & # B3 Hp bW BFRE 2 oM at - 2§ X4
2R ERE  CHFEL (98] TERT RBARBFERE Far g E B a2
T R b ERGE 0 b B L enas PR BT dE 5 AL cagA -~ vacAsl - babA2
AL § RBALF R [46] 0 FlF R R B R EEH O 2 B E F AR
B2 PR 0 A P BARR BR FISR 0 R D 1S R SR o %
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22 e
Q}?Tr‘b}épﬂ? Tfﬁ*‘]/r}%‘ﬂg ‘)%v&%”?*ﬁ %2 1020 EW'??;%Q;%?’L

W [36] AP R FRF S LS R B LR AN FERE LR FISRL A

A

BEBRGBRRBES PP AREGKR T E A [36] FREC é_:‘_}%'@}ﬁa%‘
F o IR EEEI AR ER LR [99] § A4 S RETAL
ek RCT RS &R R i B S R S SR MR R
BRATE AR Y LRHEITY 4 0 2 LBokE [126] B % FLER ik E R

WAL LA D BB E T AR BT od VT R RV E R BHEA S

R T I E S 'S T RS R DR S

23.2 % Belric W 2 & ik

PORATFIERET AL A AL 0 ¥ - AAG S BAAIEBAT
B> %= ARG 5 AEF S B ARRT]FBE A2 LTS 281 o %
TS R CIHRAAT AR R Rk R M2 ARG [100] 0 IR 5
EAVT TR IRRGAPM L H - PR S A BB E AP 6
T-8~ 2131 & tmre /b B 4P M e pS3 AT~ 22 pL (S AR M 0 MTHFR A7) ~ 12
2 22 'w%e [F 3% & 4p B 0 B-cadherin £ %] [101-105] °

F4F - A FA R 1T AP A TS 2R S RV E PR
RO R e TR AT ikt DR RIRRID B R 'k [106]° X & 4 [107] ¥ B R
S LA FRE G opS3 RAFIREL EH TG FE N AORRBAELT LK BN E
Ao a4 [108] » M 30 A4 F it i NG RE P LR
HHEBAA AT ERATF L F RMFSE 2 T o B85 NEHTF
RFVK G RN RFS TOUITL P T R Gt L B AT L]

BH TR Y -

233 F B is K Z A F iR

AT AT P RS BT AR [109]0 & 7 AT S F R0 A B4 2
oA sl g R me 2 A4 [110]0 g R B A TR AT TS Rk k2
tatk o P & Ushijima % « [111] §fcB ¥ Bop L2 i 300 ”if:;f%‘iui ¥ A
JWEF s RRAE RS B PR AT AR o kR A
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PR E R R R B E L SR
¥

FEEH D RERY O AR B DERMAP IR AR A2 RS 0 3 Rl
AL RFT AT ER A AT RBELT D F ek 2 225

\ct

AR 2 AT GAFR Y E R Bk AP RS FF FY O AL
AT AT AT AR B RERF FAF F RSP R AL
A ERFTE [112] Flpt > BRETFORATIT A ARE & PR FRE 2
SRR ML AR M A b RS B R R A FT A LR AV
Foph AR T g2 TR o LR AT N IFL YRR GTRE

St
as

\ 2
I

ppas]
=
=

TR A BT -

234 % B ioKeg 2 kv T

o F R FHOARE T REG2ZIEE S STRARY PR T2 Gk
Fo BT Ko FHEE Y- A F R R SRR R v AR
PEHET LPRERF AT EL AR~ Fln 7% LR e m g i
[113] - Dinis-Ribeiro % 4 [114] & jcf 2 BF & F5HEEL 170 SEFR L F

ki

— AT RO EE R B S AR Y R B2 AR S - AT 39 pE R
] 5 50 ng/mls #1501 ARG 5 R R AR R 2 KR B A 65% B AR L 74-85%
B E 0 E - AT G FERCLE 70 ng/ml (v S EHERES BB AP S 77% 0 £ B

3

Bi T3%e Flt o P iRl - A8 Rl pEREE AL R p R BT
Z X2 %A% 9 prR) A 70 ng/ml iFE 5 X M2 EriR A i k3 b
o R R S R N RBLEY o BIE A [19] FH AR 2 BARRERT
BT RO PR G AHL SR RIEIEY > BEFRLP LG E DG TR
Lo HEFPT PR R A LR~ R NARBR A2 RR T i} o

AAFTTERDAE & AR L ER T R DAeS B4 [115] Foch i
B2 S Ap S R L e T R T 24T B R A PR
15 1] GroES #ih &% R & & F 5 (642%) BB - H FF R F (355%) -
AL SR TS G R AR P W A TRA AT Y P REH Y o
235 P BB ARG LT 72T R

OO~ L GG R AT LS NE R P TS Y SR R
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ARV LA S & - A2 Y WARE S e p Rp R ST A
i erPF R Al B ¥ % 44 (discrete-time Markov chain) 2. % 4 % HAH T AR
KAt (Markov-cycle tree) » i&m & * 7 "otz = SNTERIBEER A2 B I p ”L}]% ¥
A O~fsz i o BEE A E Y EA 47 (cohort expected-value analysis) g B /i »
2L PrE o 3B HE & A2kt (incremental cost-effective ratio) > # 14t 1 7
kvt 2 AR = Ao g > T ¥ kR )ﬁk;ﬁﬁ—' iR {7 S ¥cH Fr T (uncertainty) 2o
AR & % F& 2% (deterministic) Z TR B A PTHRARE R F1F A0 2 A2 F 2 @
B v %v} Sl E P F A 258 F % (ceiling ratio & maximum
willingness to pay) 2 #£4 > i& {7 5 |+ (probabilistic) 2 5T & » 7 > #9773 S8k
ZAEEMREE > B BANATEALEFE Y L 4%+ + B (Markov Chain
Monte Carlo) #4% > 3= & & & (acceptability curve): k & A& » & & = A&
PRF 2 I %%'U EEEERE > T A et KSR M o g D B R R G
BLEL (population-level). 2 5 AT 2 3% [116] -

Mo AR A E AR AN TER LR EK R B
FE S AonE Fe® 1ae 75 355 0 Hoch £ 4 [117-119] # 41364 51~ 8 =
ERAL AN R R L Sl B A F 2 iR B Aok
(incremental cost-effective ratio) #$% % % £ & >t # (net-monectary benefit) # % i
B rx g (net-health benefit) - 4mpt 7 #-= & >z Jg ik 17 ik S e » H-50% 2 fF et
PO G A& R ¥l v ORER R B R il et 4 T BRI
AT B RS ETL AR R R &7 7 Rl iRl AT AR TRk R
B AR Kk 2 FIRATF G > VAR S Cor FL AN AR R 2
Brenff B FagR R AT 0 & @ ZFHE IR R d S (acceptability curve) k£ &
WL A FE2ZWF > EFHRE - ABHA & (individual-level) 2 §@&=5 =
P

2 AT ORI A O 2 B RS RN WP A 92 ¢ [120-128] 0 % i
%%ﬁﬁﬁﬁﬁ%ﬁﬁﬁﬁé%&r&ﬁWiﬁxiﬁoiﬂﬁiﬁiﬁﬁﬁp
7 Ta‘%“ﬁdﬁ'“ LREdE A TR RS 2 572 B 2 B R Parsonnet ¥ 4 [120]
BEEHERERE > B3 S R P Ll %ﬁﬁ%ﬁrfi"‘f Aick2 &% E Py
KA ATE S BT A GRS EILE T R T e

RS 4% %ﬁ“f Fliek m F K 30% B7 @ & A2E > P in kP A Ak
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BB S FREHEFEA 20k B 5070 EpEE Fonk bAoA
FREFTHED O LR R “]%]"‘,f Aic kB 5 2 2%k o Fendrick &+ [121] »
%%%%Wﬁﬁ@*5?%ﬁ&%§ﬁ%?%ﬁ%‘$ﬁ‘ﬂﬁﬁ‘ﬁﬁﬁﬁﬁ
W FR A2 X kR E 0 BEFRA AR AR > 0 BB E X A E @
FRoa L RBER SR ORETRT I E EARE o FILEI AR AR
cagA F-9 2 du LR HE FER G B A e b T R R 'R B E = B 0 F]t Harris ¥ 4
[122] 74413 W% HERHR 2 0 GRS FP IR FAR 42 o 1 ~FEF § B2 =
ArE o B R FRFESH cagA B EFHRA G F RV R S AR T AR FRS -
T A RPE W L T T [38-40] 0 Mason # A [123] ¥ SACHER Gk
FRAR BT X BRA TR E LI R ¥ AxE gﬁ]»gw
FLER R SHS R R I TR OE el R fE S 10% 25 s o0 R
i & & A F o Roderick % 4 [124] » ;ﬁd ?ll?c‘?"}é;' v ETE AT iR
B3] (discrete-event simulation model) & 77 jplds F® 47 % 3% fF f FIFED § 2 = A~
F 0 BEBRAHEREF L I ABET BLELAE »Ra i rx2 b A
S0 % SIS R EIS R 0 A B P A R BT R
2 B E Pl E AR O MR A F g L 2 M s 2 RN
SRR Rl RS & ﬁ‘f FlieR et FOr gl i o
BOASER B MG CRE 2 R R [125] F R BT AERLRAE Tk 2 ey M
¥ £ RAHAFEFEV 2450 F 57 %EER D 6 R I5 4
T FRE AL ARE 0 BERFIRE AN NT IR 50%5 R F A F o RT P
R AE AR ESNr EELGE 3040 Koo B SEAPALD Y R FAEE N
Tl et R 30 R b R A 2 R [44] 6 B E A Jﬁﬁi#—&iﬁ'}'i?% i ORpAr
BApp (T ich S ilads AR ) B0 EKEP (¥ 5 k9 ps Rk Rl [19]
Z_ApE = Ak [126] RGBS P B IREAEIEF I 2 2 R F 0 BN B
IR FRA DD R R BEIE LR B AR ARE o m AR S RGR AR R
AT BERTPESARF2ZERTF] T e FP ARG SH T BB RIR L E
o R g % f?’]“f FAfsZ L #F > FPAAREFRDED T BT EHFW2Z 50% T
ﬁﬂﬁﬁi*iﬁé?”ﬁﬁﬂﬁﬁﬁ”’ﬁ¥%ﬁﬂﬁﬁﬁ%ﬁ@ii%$$
W 22% 0 ABRIER 2 A kR E M 2 BSER 0 TR 0 RGP R F R

2RI RHFFEFRFLEE VAL
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FEAC[127] F # AT T M E R T R SRR R T s A P TR
BAz*hsg  BR&@APLamy [126] 4p 00 0 fRAT4c8 4 S HAT SR
ROPETHEL GRS B EFAE c E XA [128] §AE A RERE
é%%QLEP*ﬁ&%%ﬁwﬁﬁiﬁﬁfvm%dﬁﬁzﬁﬁ A2 A Ak
FoORSHEIN20AR G HHRtEERE ) X B AR AE o

Fl o s R E Bk g o PRl A FE AL SR BT Xk
ERHER LT G ST Bt o N NS LR LA T
Fo R u KA R B R o % I v F AAOpE > L E R Y % g AR
Eﬁﬁ’iU%%m?ﬁ%%&kﬁuﬁiﬁo¥:\%%mg%%Q@%iﬁ

»
>

1% v do W] 6 RE 0 b - SRR S ES SRR I L BIFEL T
FHRE X TIB A ZE TRE FIF 2 45 R [129] 0 v i@ %R D OEBLGS A F
A RO ER BT R R B A AGTIF LB LT EF
Flm E R R B A IC L IER K vg PdR (130,131

AAREen s ® % FORGRA AT R AL PR R A 4T S A kg ehiE o
pfiﬂiﬂié%a%%@%ﬁﬂibiggﬁ,ﬁué$ﬁwﬁ@$iﬁé
P R0 FlA R E S b 0 AR RGNS T X R AR 0 T G AR
B hddc: ¢ REBEFZ R GFFEHFLLL > @ "2 fF> A 4RE
Rt @ BT A RSB AT R e R R G R
A F - R E BRI R G R A L o

PRTRR FERER Y o A TEL AL G o SR FIER T R 0T
FHBRGRAE AR > L3R B BFER AR D BT
AP v Rk, Fpre:ghamE il e Y 2L p v RAE R 2k
Wo nkeTeRFFeh; e Fac

Flot o ke WA B E R R LR T R FEANTE AP ke
FET A S EEFRC > 32 b e e R A Sl BT
R B R ERE B P R R AT R G 2 7
BE o SRRERL T AR e R S Ao L PF O AL iRATE A &
Ere it R SRS A B o
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31 EHZIRUPIIERFAR FHT B RBL L

311 B i HBFicy 2 FTHIAUL

BARREHE SR IE ) 100 A2 iE 0 AW RIT A HARE Y - BAE A
B2 AP IR S R R SR ORE A F o [RiTARE g T
CAREE TR SR R ORALERL S FELF AT 34
SR R RE SR B SR Rt LA B2
A B AR AR FRIE A UMY RhR 0 P ERFEAETEL 2 o
X2 R

FHEHB AAE F 30 AN L2 kR > L g G -P 25 RIS
[19,28,132,133]> 12 W1 9 eiip 2 » % - PRzt HAL5 10 A Sé ik~ 4] (Digestive
System Cancer Screening Program) > j£_1995 & B 4236 (7 » 3 3] L & ¢ 2R 2 5§ &
GRS SRR 3 8 AUt VRO R VA €. N oAy i 0 1 EANE TR R S
B PR R B A B R S BFES 0 B2t 4]t 2 1996 2 1998
EF (TN A P4k & 0 i Correa 1A #= %ﬁdﬂz O BRE AR AR 0 HiEART
LB AFIHE L R AL [134] Fla ¥ FisRRE AP 4 2 LT AR
i%"f A o AT AT ﬁ—"ﬁj}:uﬁﬂl F55%% o 3 20020 4 5 A4 E
Héteap > RilmEREE Bipiite > &7 27 REARALFAF L ik
#-74] (Community-based Multiple Screening Model) > #&iw % 455 48 B A i B kv »
iﬁﬁé&@%&%%ﬁ#i@@%%%é[mﬂo

320042005 & 0 F|E BAEE R OREFLFMPEZ AT 0L F L ?‘}I%%Efr\%
ﬁ%%?ﬁﬁﬁﬁ?ﬂﬁﬁi?ﬁiﬁ’ﬂ&’ﬁﬁﬂﬁﬁﬁﬂﬁﬁﬁﬁ%ﬁﬁ
e AHZAEIRF A~ o PP HIT R SRR, 0 BF - FERY  ATT

R R A PR AR 2 R Sk B B R R R S R
MARGLNE A T AR PR B PR Atk ek R B2 2R

=
A SR SR RS FILEATA SN FRESAPT S 0 T R R
LEVE R R s R HEAF R e ML ERFeRESAARNE B R
RAAS B LA RPF L DA A% LA 2004 & A A AL T s

ﬁﬁﬁ%ﬁ%%é%@;%&#&ﬁﬁJi&ﬁ£%$$%?ﬁ[Bﬂ°

)
)
e

FFRERBE AR RMRE S AR FIOR O NS A S L

I

I

o

I
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A1 2008-2000 3 {7 % S = 26 LRSS F R R FIAR 0 AP
PRt w iR iR B2 AU EFTER R UH AP R B F LR E
B s - R SV FE 0 DR DR P ARG R KR R OR #
CLE R OB MR A o SR B S A AR P B s B ER AR
Flie R TR 5 2 B o %2 & ﬂxg,%—\zﬂéfﬁﬁﬁﬁﬁm%mf
FARFE SR CRARE B ?]‘ﬁ Fliok &5 83 3w on i o
ﬁﬁi;ﬁ—fﬁk,‘{,% PR Y AR B SR S X Pgl‘mi 2L R ¢
$Be 0 940110) » 7~ % &3 sk 7% 7 A2 £ (ClinicalTrials.gov 4

%

!

EDS

¥
NN
jp-ali
e

3’* %

5.t NCT00155389) -

312 % BB isiF 2T R
AETHEBRFHERTEANF K 7R TIIER AT
& OO H O Gl O Qe O NIHP

B2 O FERFE X 3 % AP ISR Fich 2 4~ [136] - 4 205 &K
FAFRRGFTREFTLEHS FILABEGT T VED HERIE S FT R
RRlo 428 X2y aivd o @ A8 5 M ARGLT 2 M RHIE I SR o A

PR A w4 £ (1995-2003 &) {5 T & (20042008 ) HARE T T OoRE 4
HE R ok RS A AR AR s AP AR Y RenS R T R U
TAG AR ARE A A AT RGPS e B RE 2 52 A R
BAFEEES B AP R R A «-}aw,%%s BT R ARE ¥ 1
B2 %0%F c 2B B RAAETHFAFES FITH B IERBSD S

BEE e e [7] B s gd DS BES BT E A B A

313 §F KZHpEA 2L - KL

Ay e 24 (Sydney) JrpIT A #f 8 S H-R e R HEINZ 5 e Tk R
THF R RN PER K= [137] 2T %o 35 &2 7 PiakiziE (acute
polymorphonuclear infiltrates) ~ & & # & 3% = # (chronic lymphoplasmacytic
infiltrates) ~ § % : oM A4 S 02 ZENOH T 5 (mucosal associated lymphoid
tissue) o * B % 'UFMF 02 34 chfiE Ao s o453 0t @142 7 & »
3UER Y OpEERTd FRAFEHFEIG O FEPFFLI FoAR
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ZTRAARTH  APRRE %KY L BRI LR LR 200 Fa
EHRART A SED VA E 0 BARET L R g Bk
MR ORLE BRI LR LR TR

SO LERAEAFRE TS RRETEL > AT AP
SRR > Fa BPF BN hocR o Ter) Rkl 0 S g 2009 # 4

<

33'.3. 7}—]-?55?:77}‘\.2'/

PP E 100 5 30 2004 & A b 2 BAn R AT OB B o e R IR F R L
TEHAAE AR o AP R DT PR R RREPF L ETL - K
ﬁ’mWw%FEU%]#*Hﬂﬁ—ﬂﬂ’ﬁ%@%ﬁﬂﬁfﬁﬁﬁﬂimwa

5 0.64 (95%CIL: 0.51-0.77) > & 4 #F8 § IR0 $7eh— R4

3L4%ﬁ$&&1mﬁga$

A g Bt 3T R A e PRt i 2 %ﬁﬁﬁ’ifﬁﬁﬂﬁﬁ%
ﬁ#m‘@;m%%&&~ﬁﬂzﬁm SRR BET HBRTA S A
Ff - w@AaL 8y  RFLEARTEE 4 Ep R TR g 0 AR g
Fob o R AR S o S N L 2008 A R 2 B R
12004 3 E ¢ A2 AVRF LB SO PR 2k [139] -

315%@@&'@3%%%ﬁﬁ$iwﬁ
S R (B T A S e i 3
AP - 4 A 474k L (McNemar test) kA 47 > ok o d S E T 40 A
BeiBrERE AP, HEBREZH AN B L R TR € g2k
5 B 4 BLEE B ¥k 7. (Wilcoxon signed ranks test) 4 47 [140] o 4p v » 2N %
THBBSIA A L2 R S LTSS L TR [64] &7 50

B R TR BTN TR g

3.1.6 4 1 FF HE iR ok L B
FISFLEFFET aFlswmEE & ~ SREFRFHRY F -~ & LR o Rk
i2%4ﬁ%m%%@’*2%8ﬁﬁgmﬁyﬁﬁm%ﬁﬁ’ﬁﬁfﬁ?u
AATE R EIS R T AR e AP AL 2t Mera ¥4 [11]

B E AMEE R R o %Y UEHT RV EE N %D F
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HHARG LA AR KRG 2A T XFEF L3S R A F 5 40

AT XMEE S e 2 RE R s dER G 04 0 ¥ R4 033
P ER A HE0.67 4 > F ’;ﬁﬁﬁﬁzagﬁgnig,g»&;4mg
%’»Féjp“&:%%ﬁﬂ Hofs 333 4 o doptdpda s AT RN T LR 4
AR R E TR 0 AR R ﬁ@ﬁ’%0%4352%83ﬁ@ﬁ$

S

EAPR T R M AR R R LR ERRT ¥ du g
T 5 i e Boo MGEFEAFRFAAT O ET RS FEH T R ERE SR
Faooho 4 LT T R R -

A

N

317 B sk LR M REE

A2 2004 # BRIP4 M AR B F A 2w S KA B RT RS 4

F ek AR R AR 1,?5 Ve o SRR 3t 1995-1999 ~ 2004 ~ 2 2008
ERE 2GR R E 0 Fla LA RIERRE - R A N IR R
R TE A PR PR RG] f%&w@%*%4$’&ﬁ%%%i$
23 E 2 AR B AT 2 R n R ek s PPRE S E LR R
4o A E R 2 (8 R N 2y R A SRS B R
A2 oeg#d 1T AR (IAp R & E)x 100% o @ 45 5E 5 R R

‘E\

Hprez o i o AP AanrE A raT #2 4 X{8T F2enh pagFsF o e

Fo#-fir A ez 3RS FApy > WEARHR T E 0 A KA~ 2%k o

\
N

318 E L R

LMEFTEDEHRLEFT > T BB AFV R LA Rl A pdT
oS TEOR TR ETBRAPRIRER A L0xF o AP FA &R
AR KRB N2 EF AP R A m Y T 3~ 121995 & LA
W BRE@TL P Bl R ERT IR AR PR R AT
EAE T X HFE gl A g4 5L i i B 0F X i fFHCAl (Poisson
regression) X H-#E T FRLF LS TAFERF L ﬂi&ﬁﬁffgﬁﬂ'}ﬁr’f AT L

log(p) = log(py) + a + B x calendar year

Hoe p i3 Zapf 5 esitd 2 378 2 B 58 loglpy) » H'e B Rz 4 Eik
P~¥t#ici® - @ calendar year ¥ ARL 5 fE ® Al o AP K- * 1995-2004 £ hE ALK
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S fF B A P ARG 2 A B enile BRI A B BRI RIE A A
HB A~ #T 2004-2008 E Y N ILAT B A B R R Y E (E) 2 PSR

BIE (0) 2 Mg sk B354 » 20k o BP 2 510 T#H3B, 23 R34 »
PF o AR H o e 1 (1-0/E) x100% -

Y R BT R AP RSB REE RS SBT3
BERBETHF IR E 19952008 &2 % BFEFE L F o AP H LD R KA
ORE A FARERIALE T w8 G e o B o A B4R R E L F
BRgE VAP FRCA AR S o 5~ R4 1995 & AE R PR L R IT L
A p RE UHEERF LR 0 2 AP e r - BRFE (dummy variable) * 1
#r 1995-2003 & £ 2004-2008 = /i~ w0 {8 Z JFR o pt A EF R 2 B F SN e

log(w) = log(py) + a + By x calendar year + B, X treatment
w4 Lo p & F 2 ATE 24 Bk dco logpy) & S ARE R OREFE A &
P~ > @ calendar year ¥ AR5 A ® ATl streatment SR A O~ W {S R 2R
BEE - AP KRB I RFERFLIHASHRE A F Y X K
fﬁei%ﬁi%f&“ Fe ol RV 3 W %#Fuf‘s:ix,f Flicd ir -3 % %0485

¥

B4 REAPERD o~ 200k R 2 L KRR AP

ES
; —‘ﬁ RF 2 fE 2§ 3 4 St (standardized incidence ratio) °
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2 % SEHINEL P RBRAPIBLZE

321 @EFEY w2 THIAMY

AP R LA FREEFIEY o2 R 0 BN U E - 2 B
PARELE 00 2003 # 6 7 2 2006 £ 127 Wi R G 19812 L F L T Gk
BoAPRr A FREAS AT T BRI ERETHREE T 2L
S5 FIREZLR 17 (X F ¢ %% 1 20072019R) -

PREFAEF Y SHH IR P AR LT AL BT R s SEL
B 2 PR R AAPM 0 T A PR LI RN LA LA
RIEGRFA AP ARY R pERF S RFLFY R TR
‘I’w%/ﬁ‘@éf@w@é JRH B~ pEPR LR N LR E Y R B K

.

EoFEY S
ELI’W;QFF i*ﬁﬂk i ﬁlﬁim [‘E;P- ﬁ%&ﬂ'@é = IE;E P\j‘i-’}; - :)(J'}.'_l'
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EAGHEL Ve A ERF Rk B RSN E R B F G
-ﬁ E-F:\L'— faﬂ"

Frv B PT SEHINEL R AP BB kE L DL EL L
Pl P4 e Ry - AlE BRARA TSI A S A RERT T
P2 G Jfardla e S FF S P PR BRDE
L@ E L o BT R BN 2 Ry - A BRAURL E S T
FrALELLR o KA o FRANPREGRTFEDTELY & 7 oy X
P & B JUF P RACE S B F o RGBS R RN E R
ARl FRED G R RPER A2 P AT TR G
R R A 0 ok AR A AT [72,142] 0 S R R TR
M2 P e B o R F R R B LR R e bR A
;p,u% fs e L o

@7*%%iﬁﬁﬁigﬂﬁﬁﬁii“ﬁ%’éﬁﬁﬁﬁiﬁﬁ‘ﬁﬁ‘
£ B ZA AR A ] PR G i APERIRL S B TR e B PERRE S Z g Ty
Frphz Rl > A PR ABIEGH S EATIONRET S AP 25 F [141]0 T %
W r 7 2ERGE D0 S A A EE RS 80 2 A 5o s =@
g AR E150mg/dL ;s ¥ = B B A v PR MOt 40mg/dL s F oz o

g
s
)s_yb
I
Bl
W
I8
A
I

REE N

—E

-

\J
w
G{rﬂr

P

w R AR £ 130/85mmHg s F T ~ 2L FES A £ 110 mg/dL o A EEH 2
da P UREE AR AT RSk X RF TP AR AP R B R 5 iR
AT AR 0 OF SR RE R 2 o SRR AL B g
Flb o AP CEFE A S RLEAPIIEE AREGRE S AP EZIFEFEH
FReRHET SFEEIED BB L EYEF

322 PARET SFPI v mB WL - RIE

EUMRE 2 2 skt X R ERLPARSRE B X2
FABRERBRY G LRSS R [64] KT SR %Fuﬁ%ﬁﬁﬁ*“@fb‘_?x
P - R AP ek 230 ERARET S 20 Ao Sk
LN NI P?Hffwﬁ@ s R A A LR T A S E B - R
[143,144] » P15 s L2 8 5 A-D B2 e R A5 > NP R * 4o

E-

(weighted) 2. kappa & Kk i& 753t 47 [138] H %5204 10> g * & a3
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A% (NE)» 8 L A-D2 7 B R4 5 E 2B H W kappa £ 5 045>
FH-REEIFT > FUEF GEIEAB &~ 12 CD %2 = Brff o
kappa % 0.65> S & - R 4F - FIPL AT BR Y Z K SE LA Rk TE AT
;éﬁzﬁiiﬁ’@ﬁé%@QLﬁﬁoﬁ#%W%Q%EﬂWﬁ%%*#ﬁ
¥ 3 [145] 0 1 * = 4R ¥ (intraclass correlation coefficient) & :i& (7 - R4

LA BRAEARBETLET B L - RILER -

323 5V % }rFEHA
APPSR RE > RS T A 2 BRI T 8 i
B g AT AR

Class C-D

22

B 5-MEGIV T F_HEASELABS%S s ¥R 5 CD %o
Gz AP RALSE LAMZT AP e BESEF S F R B
SERFR L T IER P EA R A PIA RS T TR B 1047
7o FRGFNCDER- L FD P REFTI IFPLABEAZT 2P L2486
FIt M T et s 00 AAE MR Y B E YRR ik [90-92] ot BEA ISR (time

homogeneous) e #5 i & A—Az ©

324 2 FIEAFHTSE LRI FF 6
GELABABPREFZF ARG mTErEFAEEF > FE L TRER

Fa I ARAEDREEEF I RIBT AT LRFAFAENEL L #
B B R RY - AR B G G FIF R IR N R RS
FUABEwRE YA R P FRAFEL AR ERE Y 8

FUFREFTFEAEAED L b T 3 (4,/4,)x100% 0 @ e
WP FF RS ES S22 B G (1-4,/4,)x100%

A i gtz @sg ¥ o 3\.{F3K/{f”] ?g\;;éjg_{gpﬁ%}:ii%@ﬁ:y;u y X 7
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u@ﬁﬂ@&%1%@’ﬂWi%%ﬁ@%ﬂiﬂﬁm%&@’ﬁiﬁr%?%
S REEBE fi 0 3 (kinetic curve) » AT @ F BiTw E T RAE T SR T
Popt 2 AR T R TRRIL AN ACEFE T SE AR M 2 N AREL R
325 BE¥ 2L R & ECT

FoRFIFHTESEFZPEIRAFY G BABDERL > PR BIR G
#-7] (proportional hazards model) » #- %38 3] » EH @& F S R EHE I EF
FHRH AR FHA G E R LA R RBL Y o pRTT T
R A T E R UG TRl EY L2 ,L;}Flﬁl A EL 11
KPP IFH 8 A4 2 S3 K> gt 2003 & 9 7 X pARE G
FEETEFRIE L 5302004 F 9 PR F o XAk Ra o frBEIA S
G S L AR SEPHECY AT - KGR PR R EEF
R Eap o Wt B o iR 1S Bdea 0 @ 202005 £ 7 T ERE B Z K sk
B A AR F o Flpt ATt Bl R B Y 5 SRR T (time
dependent) dp R X(t) 2 * A P AREEE R IR LI 22 BAl e g R 4 4
P2 1 dea 5F S F R E RS 8

33 ¥Rk A pe R 2 kG

331 3 HhisF itk

AR N R E S8 3% A £ (quality-adjusted life-years) 1T 5 3% F dnF
FAp e FIAS DI R EFYI ROFLE L ERFTLUES  AFETE S
BAEZSefitp et A ER 0 RhY Y B2 ¢ JT A [163,164] 0 H-é 4 it
Bede™ 12 0 EHMEY BEXCE LK 0103 BFHT ORLET “%ﬁf
04-08; 5 % =X B IR % #0.80-0.95 -

332 1 R kH
APRY BB SFHATESAFELIFT 2 ARE P AR T
B 1T ¥ (start-up cost) % 3+ #]i i (operating expense) 2 F * o W B (T EiE- &

HASFTh2$2F 2 GHRRBEZ P 240 A4 FRLESEBEAR
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i1 ITA R ~ U2 %’#E%EW%*{ f?%f),%f ¥ omHlERL g ple Gk A
FHoOFREE S AERELF -l BRBAT Y AR RS

ﬁiﬁﬁ‘ﬁﬁﬁﬁﬁ‘%ﬂ“%\uiiﬁ—%ﬁﬁijﬁ%ﬁ%%’&“?
EN i % Jg AR - % A 2 ,Lpb%: o At H- A LRI AT A 4}_%&5% (societal
perspective) > F]pt» @ X R L Fip 2 Fdg < A S Rd FHEFT B2
WEILT e kD R o B AR T:'#’ v ViR AR * L& %P%.’rf’l,&‘u%”'?f}:i ) T B

BETRS AEAN4L 1229 [126] -

333 57 4 5 REK
SR 1T 8 T PR E RO o Y REHR T R p ApY 0

Hhm< 5- F85% 0 BRAF T4 Bl ATor

2

AREPIRLZA BB F - MDA FE A A (FRING) AR AHY F
FEET CEFEP LA AT I RS N T B (BAMA) . IS ERET

p

wﬁ’ﬂw%gﬂﬁﬁ§m$&§ﬁﬁ%#$ﬁﬁﬁi%&’uﬁ—ﬁ@%@m
AR Rdy gt g R A S Az -
F“H#ﬁs”%% Woal o g TRl E S R g o R R
T E e Bl = FOh R RGER B F S > T URGEA F 2 4 & M TR R

FEFIEAZ P o Himp BT 2 F AAZ ALY [135] AN HIRs £ & 4

/

B2 A®EIR 2008 £ FEEE (TH2F-F8) BEFAF 45]  HP 2 & 2
#é“,f FliohbmBe #5302 285 Fikars pARHIR T Rt b
v EAL L 120

2T 4

g
»

-\1“\

334 T BB AR K AN

R ORIMB AT I E 0 AP RAES A S RERFETR A
B B A 4c® 10 #1570 - BR AEEY L FILABHIEFZATLIR X
(genetic susceptibility) » & & £ du F* B % 4% % F 5 & 92 3 T % (host-bacterial
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interaction) > H g 4 du ® \fufﬂgpmfb»)?ﬁiw‘_ LTS R I
%?@%@ﬁiﬁ‘i*ﬁ@&ﬂﬁg’ua%%Wﬂ;@%&an
AT R0 AT UL P A PR RR G A A kR
PEE O E A [129] R BT X S RPN AT B AR B E D EBT M

BahE R S ER EAER Rl F 0 Rl GI R R 2B A TRE FS

ZHF XY EFF 2N TR Az 5V A AT FRCEE TR AT

m&;«z
\m

B st gt T SRR AP SRR T R b SIREFE R TR AL
en F B EREZL D A BTR

d PP 4% R AT HCA A AT R TR A0 b G RO 2 A0 B T F AR RS
FRALT L A AFTRPFRIED F R D T T RFES 2 F RN ER T
A RAL T PRI DT RN GGG S T FRALA AL TR L
R AT R e AR R B - PR TS AR T BT A B2 3
REE > pARPFT T R REF SR AL TREAF AR LT
W T LIERIP B RR R BN R E R G HREARF T
BASE T A b ise it g pd F 2 B

ok ol 10 SR 0 RS ¢ B A e R R e 0 FlH pT e
SRS R
73730 o F]p
RRMB A DY R R A PRREY LG a5 R S S A

R LR ArR R ke ER E R 0 S g EE TR

=1

A=

B G H 0 FEN A B AR LTI e g d e

$ho A L B o
335 ¥ BB A pIs R L HARE

AR 2 f RpLed o g 57 % AR A 47 A (TreeAge Pro
2009 ; TreeAge Software Inc., Williamstown, MA, USA) 78 145 & 4741 Bl » #08%
PR R s R R R 2 B p S AonE 0 A 2R A A
BT 7T
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| Primary prevention | | Secondary prevention |

[ ] Markov states

[Z] Temporary action state
I Absorbing state

- Transitions

FPHEA Y AR A s KR ER BT R YRR M > EOT A RAT
B o pEF] G e U OUROEE B E S o BN BRI S A 0 BRA YRR
FIZfRie Rk ame g T B O iR Fie R 2L 0 BT g @ P ARBLE R 2
IR AL o et BT R FREME AT F B2 F R S TRA ) 2
il o AP ERTT-HERT IV AR FHILERGA S AKT PR GH
WP R L EBES > CEAFELOLRERAE - R 57 4 TR
HHEGFH AR YT R BHT L At PG hERES G A PRSI E

j\? I%A]‘—}‘ﬁ’: ) %‘?\KE‘J‘"JT Eﬁé—%‘;“% ’ ;};‘gd“_}i é‘]‘%xfﬁ'/é‘,% :}%._i:,‘\l j\i‘/{‘é .

() 2227 Gt pAERFEL R o B B-HmDE ok (W1 -

(2) a5 AF AE R E - SR FISR (W12) ¢

G) #atdlipl ¥ FESRLE - L FISR S E - P RBRE R (B 12) -

4) HERPHD A FF GO RLE - DGR H - AR RBG R B
R HEF LR G s AL RFEP AR R R NP 5T &

BE- S PARBRE TLEE P ARBRTY B S 4 (W 13) -

A DS T A AR LSRR e [120] BEEF A G MR
e (M B2 12 20% R F) P R (P E A HZ S0%THERR) 2 B R YRR
(B Az 20%R ) peb AL Aie s R REE O RE R 2 A6
BERT S 30K 40K 50Kk 60Kk ~T0 K2 A b EEERE S Fla f e

HE R GER AT A RAAHRES S AT HEF 4 X3 x5 = 60
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R R o T N A T

&2

—\

LT RPREF 2B ’Fﬁ—l"} o R 2 Sl
FEPERAEANA 1229 0 0 TR WL 2 317 e R B
AR PERRIEL - & AP R 80K IFL IR L2 PR

3.3.6 = kg FE A

AR E E 3% dTio F AN R A B E AT 0 YT S Rk 2 B A
A hong AP RPHRE AR 0 A R R WS ALk Vg A
KEBEFTRIL R AP FEHI AT FEEFRRERAAFT TR A2 A
KGNS F o B NP B A TR RIS R 5T A A T B2
PR 1,000 B A 2 BEE R ARRKAESTE A EEL A NRF R 24
FRPN > BEBUEIREARE " Reg BN A F 2 K o ATy AR
FHEL2ZHE S Akt 2 PR E £F 18414 & ot BB ApIT Y 2010 £ 58
TR A AL AN PRFREEE£$50000 ~iTiEXEY MBI LTk
FERF P E SRR R BR 24 T [120-124]
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41 B2 e RAPIEE AR 2R T R BRBL LB

411 BAE N Flrisit§ 2 St gt

AR 2004 E B AR S RHCR Fis R FL AT LAk FTREG
19952003 # 2_ % =t B 3E > A1 15 B 5 20042008 # 2§ A IR 0 B B E
Gl AT LR O B AT LA 13 AR - HEEREE AN L 61.7%
77.4% ~ 65.9% » du F* 475 4% FF F 5 A W] 5 64.8% ~ 63% -~ 13.4% > H ¢ 2008 & &
182 ATE B R oA pARALZ F2 5 o w5 34.8% ~ 68.2% ~ 71.9% -

3 1995-1999 # 2 RARALEHR Y o AP E GRS =3 BB X 0 A 2004 £
Eé&Hdiw 52008 E I ARG AT ORB R A 1,762 % > 2004 & XV A
i 0 F 1,169 (66.3%) =AM 2008 E4E AL F kG 0 A
FLAFHRE Y 0 F 1,056 (90.3%) =% Foe e PURSE FE A8 P § 841 (71.9%)

R REL - e Ha g o R FHOERA > '1"'”“??]/:41?19»#’?
Fok s BELAPARGEREF IS R P O ROE RN ARG
mE IR ?.,kg Fz i o

412 R AR B URDFERLBFF R
o PP SR AR R Fue R B 8 0§ R TR B L e & 14 97T 0 448
AR R R AT G THEFF S 608%2 13.7%  § HFLTE (P
<0.001) » & # % RAHL FipR F K T7.5% (95%CL: 72.3-83.0%) " (K § £ ok o
PR g4 g A u L 313%% 389% 0 F oA b A andkg Aoy X

DA SRR EEAEOTE B R TE R B BRI A 15 APFRA RS L
PR S B e iz %"Fﬁ ~ O ARSAR RE T E_%\« v B H_T REIN R

FEes > B BE RFAEE T (P <0.0001) > #Rd > e it 40§ 4RI R defP IRz
WS BT RIFREERN o

AL3 FRICR TR E LS x\&f’a’;ﬂ“ﬁ

R R T B E LE T LS 13.6%2 273%’,..‘;%*? )
v (P<0.001)> @ MG LA ARk i 2 BT &
31@4mmy%%@%%ﬁ%%%%ﬁﬁﬁ%¢£%i ErPHFZLPR 0
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PR L 2 RS B RS R Ed (163/2,723) AR H iR S X
B4 HE L E L 6% (95%CL: 5.1-6.9%) °

414 SR ETE PR R B2 ok

841 LG O REFORR L PR S 1 E T A ERE
o2 A B APERG 94 i (112%) P AFFE - 2P e 32 = (3.8%) &
SAGRE Ris R RE S HREY 0 R s RERFRLY
7330 (3.9%) EmtANET FFRAIEE LA 29 (3.5%) A
A RE T 2008 EAFRER LA FE  wHEF TR AR B
PR Eds Bt A 2 BB AE L E 1% (29/2,914 0 95%CL: 0.6-1.4%) » 5

/,/_

FERE oM
‘];%‘]’ ;
i

E4
p
;)g

:{m

Bk ok FIC R HE R R PR R 2 0k E B S 914% (95%CL:
89.3-93.4%) -

B KRR ALK 0 52004 # e LTSS BEREF F B 63.0% 0 @
2008 # T 55 13.4% 2 ¢ & 45 182 ATIRBE - FlA B34~ Lk h 78.7%
(95%Cl: 76.8-80.7%) -

415 % Fis RN BT R L R

HEE P F - RS LIRS R LR S R S SIES S I
EH A F L E A 82% (95%CL 6-10.3%) > Fis R (s 0 H 2 FTE LR
LE 3.5% (95%CI: 1-6.1%) > 4 313 % v 3 5 10434 (95%CI: 0.194-0.951) > *£ Fis
BT 205 E B35 5T% 0 PS8 BEELE (P=0.02) o A AR §H
g TR R 2 LR L 4.7% (95%CL: 3.1-6.2%) v s 1

Bgddud S & CE 61% (O5%CE 5-7.1%) > & K ad > LApsth 4 5 1291
(95%CL: 0.881-1.891) » & & Plsezs t A -k (P=0.09) > 1 /i » &P AESED
Hami A 2 o .

AL AT T T T AR R L P A
= 74 l!/% ];:]I—/t’ 'F"LF' 7 ‘Q ﬁ*T§ I;! ) _&ﬁy) ~ :I"} \?_J ~ ;,(\:";f‘]? :I‘F" ~ ,%},T()";ﬁ N IR — _;l;_,q_j’b
PO RIER TS R Rl R ﬁfﬁﬁ?’fﬁtﬁ &7 & 1863804 %2 (backward

climination method) E# € & 7|3+ » H 2 % drk 17 #77 » = # Gi A8 8 AR
ERT R MFLAN A AR RN BT AW R
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g A ST S M AR R B 3 SRR E 2
IR BRFRIIIER AR PR AEFIN AR RE
BT E T A 5 F Flie R R PR A 352 F]F (effect modifier) » E# g < 0 Kfﬁ
R RERT R G BRI S SRR L

416 % HisRERTAD ¥ Rk E

dod 16 #4770 34 o~ 2% > 1999-2003 # 2 T &£ L0y Ky s K E L g AR
40.3 (95%CL: 20.6-60.0) » @ /i » 215 > 20042008 & 2. T & T 325 fpsF 4 X 5 & L

H 4 # 304 (95%CL: 15.0-45.7) > 4p 4tk *& % 0.753 (95%CL: 0.372-1.524) » &3+ 4
»2 2 g (efficacy) 3 25%» fe Aty b BEE L E (P=0.21) -

AL7 BRI Fie BB R R ERE
- BAEE R 2 A AR T B S AFA T R TR g R
e R 50 T R~ 2 Eong 2t N X i AR R E &
i~ P2 SRR A B Rl B REPIEAPR Y B~ 2 HanE o Ot RFEH
A ¢ AFREL ol Bk Aok 18 5 0t 2008 £ 3 XHEF FRRIE L S o
FhRd U@wfwwﬁﬂiﬁéﬁﬁ$$ﬁ~Bti’ﬁ%¥ﬂf%£$ﬁdiﬁ§ﬁﬁL
% 61% (P<0.01)» & han @ % 1 » w2 R 2 §7%REEApi o @ %8

2,

"3

4y
ks

N

5

Bit 45t 2008 £ FFELRIE S 1300 0 B B TR ATFRIE S 134 0 4
)\15;\»)’5 ??‘anﬁﬁﬁﬁ%\‘iLii%ii 5 fk%iw%}?ﬁ‘;% K o5 ¥ 5 iii%\»fluv\%f?\

L AT TG BB A AR 2T kB

\:]

LIRE

St

A’{,E

418 PER LB G RN T R Ly

BALK BFE Y R ABc EHEAAH S UE S L R R L
R4 190 FrE 5 e 2 FARR Ao 14 F AT 0 B DA Rl A
2 SARFL FOFRA F A hE B0 § AR F T 2004 £ < RHPFEH A4 O~ 2w o
PRAEASFAF 0 A 2004 & MR- BEE S FEFRARFD BB T
PRERFEF LT R R 0 4 e PR R AR R L e R ST
BRI RFLFEFTEAPRT X P RS R 2 AR
H g% 4ok 20 #7770 303 calendar year hH F]F N X bait FHCA 0 AP g R
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R FH R RF g2 5 BFRA NS5 275 10% (P=0.03) & &
3T treatment (H F]S C X PhiE GFRCAD A PO L 42004 # 4o w18 (1995-2003
£ 020042008 )0 F RHE A FTET 4% B R ATEH A N 14 EFT Y
Rz %ol mAZRF BFE2 K (P=0.089) -

fo s R FARRARR . S e d L SRR RE X o F
TR ACREEE A o AR B F IO G ie R o d SRR A PE
1T fR5 AR R ORZBFA I TEREZ AR L KRR T KRB it

FA AR FLN SR SETFLEL R e
2 7 SPHINEZ P BRBRLEBIRLE

421 @B R S EFE2 kit R

2003 £ 6 1 32006 £ 1227 -2 19,812 L K ¢ o A e B 3,669
BERLES S 5‘?'1*84%%%?‘*‘1&1115” AAF AR 20 077 > TioE
#5563 & (L 1105 67.7%5 Tk Toai 7§48k 24.1 kg/m® (F
3)> 2@ 5 11.3%E5 3% 35 S gimpi » T ¥ e hikd - Al Bk
& E S FFFrFI RS 2.1 B O(EEL 08)
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rate per 100,000
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Incidence per 100,000
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W6 3R SHER Ame [9]

Normal Superficial Gastric Intestinal
mucosa gastritis atrophy metaplasia

Distant Gastric

metastasis cancer
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W7 % SEHEL FHEDRHEY

Non- .| Erosive Barrett | Esophageal
erosive GERD esophagus cancer
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THRARSERYE 2 FEE S ERAEHEE R 7F 4 [65-69]
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& wsce| 2 4} | ==scc 5\ ; “+50C
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2
2 p ] 2
u A L A L A 0 + . L L 0
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 1984-1988  1989-1993  1994-1998  1999-2003 19691672 19731677 1976-1982 1983-1987 1988-1987 19931957 1988.2002
Year Year Year
Taiwan . ! : Singapore
b
Case (%) Case (%6)
1400 50 | sooo 50
586 7000 -
» 40 40
1000 6
5000
800 » 30 30
4000
600
* 20§ 3000 20
e 2000
k10 10
200 1000
0 p 0 (0] (1]
1962-1965 1966-1970 1971-1975 1976-1980 1981-1985 1986-1990 1991-1995 1996-2000 2001-2005 1992-1996 1997-2001 2002-2006
Year Year
Japan Korea
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Matsu subjects, age =30

1995 1999 2002 2004 2005 2008 2009

| | | | | I I | | | | | I | | |

< <
v v v v v v
(+) n=946 (—)n=1238 (+)n=2,598| [(—)nr=1,523 (+)n=179 (=) r=1,155
<Ea> : v <EoD>
Biopsy, n=329 Biopsy + treatment, n=1,762 Biopsy +/— treatment, n=841

. Digestive system cancer screening program (1995 — 2002)
. Pepsinogen test, questionnaire & endoscopy (1995 — 1999)
B Community-based multiple screening program (2002 — till now)

. Test & treat for H. pylori infection & endoscopy (2004 — 2005 & 2008 — 2009)
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Birth 10 30 50 T0 years
1 1 1 1
Subject 1 1 1 2 2
Subject 2 1 2 3 4 5
Subject 3 1 2 3
Subject 4 1 1 1 1
Subject 5 1 2 5
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Other disease states

RS

= 8 = @

MNormal without H. pylor infection

Mot die from competing causes
-

Competing causes of death

M

Normal with H. pylon infection

H. pylon infection CAG with H. pylon infection

Nat infected

AG with H. pylori infection

Normal without H. pylon infection

CAG without H. pylon infection

AG without H. pylon infection

‘I} Markov node
() Chance nodes
<] Terminal nodes
-4 Absorbing node
[+] Collapse subtree
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Normal,
H. pylori eradicated

o CAG,
Successful eradication__ | H_ pylori eradicated

AG,
H. pylon eradicated

Other disease states H. pylori infection

——O 1t —() Normal with

H. pylon infection

CAG with
. Attend screening Not successful H. pylori infection
2 ( ) L

AG with
. H. pylon infection

7 G A S G S .

. Screening year Not infected
_(1] O () [+ Natural history

Mot die from
Not attend

competing causes .
+] Natural hist
i C ) O[ 1 Natural history

Normal without Mot screening

H. pylon infection ear
[ (O r+]Nawral history

Competing
causes of death *
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Mormal with

CAG with
H. pylori infact: o | H. pylori rei"{a:h'-:ljﬂ
L

Al with

H. pyleri reinfection
M z]

ot mortality

— Mormal,
H. pylon eradicated :l

CAG,
Complcation Mot imfected | H. pylori eracica:e-:ﬂ

-

b

AG

Atend EGD Mortality

g e

Ciher disease states TP -
_ High risk Mo complication
. pIs 40 L{:} [+] Paost-gradication course
.
. Atend screening Refuse EGD
[ +] Pest-gradicaton course
.
.
. Scresning ysar —) Lo rick
—[D — ] 40 [ +] Post-zradication course
.
* Mot die from
. compating causes Mot attend .
. (] ) [+] Post-eradication course
Maomnal, Mot screening
H. pylori eradicated yEar
! —D [+] Post-eradication course
EGD = esophagogastroduodenoscopy
Competing
causes of death
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Short-term PPl or H2RA
Triglyceride= 150 mg/dL
HDL-C<40 mg/dL
Hypertension

Enlarged waist circumference
Metabolic syndrome
Hyperuricemia
Cholesterol =200 mg/dL
Alcohol

Smoking

Overweight

Male

I NE—Class A-B
[ Class A - B—NE
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A1 D1
0.8 M 0.2

08 | 08 |
0.7 | 0.7
06 | 06 |
05 | 05 |
04 | 04 |
03 | 0.3 |
0.2 | 0.2 |
01 } i 0.1

o,‘:;_..-,__-,;:t:“““:'ﬂ 0

o 1 2 3 4 § 6 T 8 9 10 0 1 2 3 4 § 6 7 8 9 10
Year Year
aFr ¥ EiZ2AB Eiv3CD a¥FEr¥ ECZAB £it32CD

B it =(1.46 x 7 14)+(0.18 x 44 7#F)+(0.56 x g ik ) -
(0.61 x ¥ ‘®fFi¢ * wgild - X BRFUH L & 43 JOF drdlH)
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B ' A B LY L W - FORIE e RYE
US 340.0 Us 520.0 Us 9200
2 Us 910.0+ *
US 280.0- US 470.04 US 900.0-
. . US 890.0- ¢
US 240.0+ US 420.04 US 880.0+ i
2 % % Us 870.0-
o US190.04 o Us370.04 O US 860.0 ® Mixed strategy: chemoprevention & endoscopy at 30 yrs
30 ﬁ" (@] &) ©  uss850.04 + Mixed strategy: chemoprevention & endoscopy at 30 yis + surveillance
US 140.04 US 320.0 UsS 840.0 & No intervention
US 830.04 One-time chemoprevention at 30 yrs
US 90.0 Us 270.04 UsS 820.04
us 810.04
US 40,0411 Us 2200+ A———F—7—+—+— Us 8000+————1——+T1—
py 70.86810 py 70.86880 py 70.86950 py 70.246 py 70.2500 py 70.2540 py 67.910 py 67.925 py 67.940
Effectiveness Effectiveness Effectiveness
US 550.0 + Us 790.0 . US 1,650.0
US 500.0- > US 740.0— 4 USs 1,600.0+4 » »
US 450.0- U aa09- US 1,550.0
US 400.0— Usie40.0 US 1,500.0—
+ US350.04 w U5 % US1,450.0-]
8 US 300.0- O US 540.0 o ® Mixed strategy: chemoprevention & endoscopy at 40 yrs
40 ﬁd o i © US 490.0~ O US 1.400.0 * Mixed strategy: chemoprevention & endoscopy at 40 yrs + surveillance
US 250.01 : Us 1,350.04 & Mo intervention
US 440.0 ,350.
US 200.0+ US 1.300.04 One-time chemoprevention at 40 yrs
US 150.0— US 390.0+ i
US 100.0- US 340.0+ Us 1,250.0+
US 50.0-—4 us 290.0 US 1,200.0

T 1 T 1 T T r° 7T
py 71.15030  py 71.15080 py 71.15130
Effectiveness

—TTTTTT
py 70.5290 py 70.5310 py 70.5330

Effectiveness

T T T T
py 68.1960 py 68.2060 py 68.2160

Effectiveness
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Us 870.0
] ot us 1.150.0_ -~ us 2,310.0_ =5
us ??0.0—_ F Us 1,050.04 4 Us 2,210.04 3
US 670.0 - 7
1 585004 US 2,110.0-]
- US 570.0- US 850.0— i
8 US 470.0 8 Us 750 0—_ 8 us 2'010‘0__ ® Mixed strategy: chemoprevention & endoscopy at 50 yrs
50 ﬁ(‘ o T o =l o US 1.910.04 * Mixed strategy: chemoprevention & endoscopy at 50 yrs + surveillance
us 3?0'[}__ Us 650.0 T A Mo intervention
us 270.04 US 550 D—- US 1,810.0 One-fime chemoprevention at 50 yis
Us 170.0+ US 450.0 US 1,710.0+
us 70.0 T T T T T T T T T T T T T R B e e e e e e
py 71.42625 py 7142655 py 7142685 py 70.80480 py 70.80690 py 68.4710 py68.4780 py 68.4850
Effectiveness Effectiveness Effectiveness
US 1,000.0 - US 1,400.0 Us 2,720.0 r
US 900.0- ’ Us 1,300.0— - US 262004 »
US 800.0+ US 1,200.04 : R
US 700.0 US 1,100.0 UsS 2,520.0
= US 600.04 - US 1,000.0 - US 2,420.0-
=] US 500.04 [=] US 900.0- 2 us?2 320_0__ ® Mixed strategy: chemoprevention & endoscopy at 55 yrs
55 ﬁ(‘ Q US 400.04 o Us 800.0- o e 2‘220 a - *+ Mixed strategy: chemoprevention & endoscopy at 55 yrs + surveillance
US 300.04 Us 700.0 HEEVS) £ Rthrvanfion :
US 200.0- US 600.0— US 2.120.0 One-time chemoprevention at 55 yrs
US 100.0 US 500.0- us?2 020_0__
UsS 0.0 | B s e e e US 400.0 — T T T T T T LI B O B N B B
py 71.56006 py 71.56036 py 71.560686 py 70.9385 py 70.94050  py 70.84250 py 68.6040 py68.6100 py68.6160
Effectiveness Effectiveness Effectiveness
US 1,400.0 US 1,800.0 US 3,400.0
4 E US 3,300.0
US 1,200.04 -~ US 1,600.0- - US 3.200.0-
T T - -
US 1,000.0- US 1,400.0- Us3.100.0
i i US 3,000.0-
8 us 3000—_ 8 us 1‘200,0—_ 8 Eg g-:ggg_ ® Mixed strategy: chemoprevention & endoscopy at 60 yrs
60 ﬁ‘ o US600.0 &] LS 0600, &] OO0 # Mixed strategy: chemoprevention & endoscopy at 60 yrs + surveilance
- T US 2,700.0+ A No inervention
US 400.0- US 800.0- Eg g:ggg: One-time chemoprevention at 80 yrs
US 200.0— US 600.0-§ US 2,400.0~
T T T T T T 17 us 2,300.0 TT T T 7T T T T 1T rr[rr

L NN B I |
py 71.68963 py 71.68998 py 71.69033

Effectiveness

T T T T T T T
py 71.06770 py 71.06970 py 71.07170
Effectiveness

py 68.7310 py68.7380 py 68.7450
Effectiveness

78




\§ 2 - I S8 AR
) QAN %R & L4 W - W ORI R
Us 1,500.0 Us 2,100.0 US 4,100.0
J 1 US 4,000.0
US 1,300.0 o US 1,900.0— o US 3,900.0- r
US 1,100.0- US 1,700.04 US 3,800.04
US 900.0- US 1,500.0 bl
2 4 2 R 2 US 3,600.0+ ® Mixed strategy: chemoprevention & endoscopy at 70 yrs
70 ﬁ«‘ o Us 700.04 O Us 1,300.04 O US3,500.01 * Mixed strategy: chemoprevention & endoscopy at 70 yrs + surveillance
1 1 US 3,400.0+ A Mo intervention
Us 500.0- US 1,100.0- US 3,300.04 One-time chemoprevention at 70 yrs
] ] USs 3,200.0
US 300.04 US 900.0- :
J + US 3,100.04
Us 1000 +—————1—+—+—— Us70004+——+—T—+T1T T T T T US 3,000.0 T T T T
py 71.9274 py 7192790  py 71.92840 py 71.30400 py 71.30650 py 71.30900 py 68.9610 py68.9710 py 68.9810

Effectiveness

Effectiveness

Effectiveness
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Us 550.0 Us 1,000.0 US 1,600.0
Us 500.0—: us 200.04q - 1
US 450.04 US 800.0— US 1,400.0 ]
US 400.0—4 US 700.0 US 1,200.04
o T N00T w US600.07 = US 1,000.0-
% US 300.01 @ | @ ]
[=] US 250.0 8 Us 5000 8 @ Mixed strategy: chemoprevention & endoscopy at 30 yrs
30 ﬁ‘. o ol US 400.0- US 800.0 ® Mixed strategy: & at 30 yrs +
US 200.04 US 300.0- T ® No intervention
Us 150.0 3 US 600.0 @ One-time chemoprevention at 30 yrs
US 100.0- ottt US 400.0
US 50.0 US 100.0 ]
US 00 o~ US 0.0 Us 200.04——— T T T T T
py 70.530 py 70.730 py 70.930 py 69.20 py69.80 py70.40 py 65.4 py 67.40 py 69.4
Effectiveness Effectiveness Effectiveness
Us 1,000.0 US 1,400.0 US 3,400.0
US 900.0— 1"
Us 1,200.04
US 800.0 4 Us 2,900.04.. -
i US 1,000.0+
Us 700.0- . . US 2,400.0
. US600.01 +  US800.0 -
§ US 500.0 8 us 600.0—- 3 § Us 1,800.0 @ Mixed strategy. chamoprevention & endoscopy at 40 yrs
40 #«‘ US 400.04 - : :med strategy & atd0yrs +
400.0 us 1,400.0— o intervention
US 300.0 U400 i @ One-time chemoprevention at 40 yrs
Us 20004, _ US 200.04 US 900.0-
US 100.0+4 ——— USGCL
| L e e o e e e e
us 0.0 LA e e e e s e py69.70 py70.20 py70.70 py 71.20 US 400.0 LI s e e s s p s
py 70.820 py71.020 py71.220 ) py 65.4 py 67.40 py 69.40
. Effectiveness .
Effectiveness Effectiveness
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US 1,400.0- US 1,900.01— US 4,000.0
US 1,200.0- ﬂz :'x'g‘. : US 3,500.04
us 1_000.0—_ US 1,300.0-] US 3,000.0-
+  US 800.0- @ US1,100.0 +  US 2,500.0—
8 & 806.0 1 O Us 200.0 8 (520600 : ﬁfxec sirategy: chemoprevention :enamwm: ¥rs
o U 7 ) = ixed strategy: at50yrs + I
50 ﬁ‘ 1 us ?’CIIG_D-: @ No intervention
US 400.0 USs 500.0 US 1,500.04 @ One-time chemoprevention at 50 yrs
US 200.0- . US 300.0 US 1,000.0-
1 Us 1000+ ..
Uso.o LB e s m s e e py69.90 py70.40 py70.90 py71.40 US 500.0 LA e e e e s e
py 71.020 py 71.220 py71.420 A py 65.9 py 67.80 py 69.9
ecliveness
Effectiveness Effectiveness
Us 1,600.0 USs 2,600.0 US 4,900.0
US 1,400.0-' US 4,400.0 -
R US 2,100.0" . -
US 1,200.04 US 3,900.04
. US1,000.04 = Us 1,600.0- = US 3,400.04
§ US 800.04 8 a US 2,900.0+ @ Mixed sirategy: chemoprevantion & endoscopy at 55 yrs
b % Us 1,100.0+ il @ Mixed strategy: chemoprevention & endoscopy at 55 yrs + surveillance
55 # US 600.0 US 24000 @ No interveniion
Us 400.04 Us 600.04 Us 1,900.0 @ One-time chemoprevention at 55 yrs
Us 200.04 — US 1,400.04
USD.G‘ —F—r— —r— Us 10004+ rrr 1T US 900.0 — T T T T T
py 71.20 py 71.40 py 71.60 py 70.10 py 7060 py71.10 py 66.10 py67.60 py€9.10 py70.60
Effectiveness Effectiveness Effectiveness
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\§ P - B AR A&
) QAN L W L - W LIP3 P
US 2,500.0 Us 3,100.0 US 6,100.0
Lo US 5,600.0+
US 2,000.0-] HEZ0000 . = US 5,100.01 *
3 US 2,100.0- US 4,600.0
~ US 1,500.01 7] I 32 :égg'g_
8 8 US 1,600.0 8 3 bl @ Mixed strategy: chemoprevention & endoscopy at B0 yrs
. O US 1.000.0 O US 3,100.0+ @ Mixed strategy: & at 80 yrs +
60 # :000. US 1,100.0 - US 2,600.0 ® o infervention
Us 2,100.0 @ One-time chemoprevention at 60 yrs
US 500.04 US 600.0 US 1,600.0
i Us 100.0t++—rr 1T t5:1,100.0
Uso.o LA e e e e s e py70.20 py70.70 py71.20 py71.70 US 600.0 LI e e e e s e
py71.320 py71.520 py71.720 ) py 66.10 py 68.10 py 70.10
. Effectiveness .
Effectiveness Effectiveness
US 2,500.0 Us 3,200.0 Us 7,200.0
US 6,700.0:
Us 2,700.0+ US 6,200.0-
US 2,000.0 ¥
2 US 5,700.04 .
18:2,200.0-1 US 5,200.0-] b
~ US 1,500.04 W « US 4,700.0+
§ 8 US 1,700.0+ § US 4,200.0 @ Mixed strategy: chemoprevention & endoscopy at 70 yrs
70 ﬁ“ UsS 1,000.0- Us 1.200.0 UsS 3,700.0 @ Mixed strategy: chemoprevention & endoscopy at 70 yrs + survedllance
T US 3,200.0 @ No intervention
n US 700.0 Hg g_;ggg: @ One-time chemoprevention at 70 yrs
e Us 200.0+rrr 1T US 1,700.0- 'T
Uso.o T T T T T T T T py 7040 py70.90 py71.40 py71.90 Us 1,200.0 LI e e e e e s
py 71.550 py 71.750 py 71.950 py 66.10 py 68.10 py 70.10

Effectiveness

Effectiveness

Effectiveness
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-4
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.2 AL

HBATCHIERERIRY RS $T2 1R

B e A B %R % ¥R B R & LIP3/ Pl g E

1.0 1.0 :
2 o09- 2 oo < 2
g 0.8 8 0.8 -
o 0.7+ 5074 =
1 1
*g- 0.6 *é 0.6 *g

0.5+ =
O O 0.5 O ® Mixed strategy: chemoprevention & endoscopy at 30 yrs

30 ﬁi *3‘ 0'4_ 43‘ 0'4_ 43‘ * Mixed strategy: chemoprevention & endoscopy at 30 yrs + surveillance

r—i 0_3_ — o- 3_ r— & One-time crmmopwsvemion at 30 ¥Is
0 O el
© © ©
o 0.2 o 0.2 o
£ o014 £ 01+ z

0.0 0.0 ;

0.0K 116K 23.2K 34.8K 46.4K 0.0K 116K 23.2K 34.8K 46.4K 0.0K 116K 23.2K 348K 46.4K
Willingness to Pay Willingness to Pay Willingness to Pay
& 1 1.0
S o09- 2 oo- S
S 0.8+ S 0.8~ S
i 071 = 07 =
0.6 v 0.6 %
o i o | o
O 0.5 O 0.5 O ® Mixed strategy: chemoprevention & endoscopy at 40 yrs
40 ﬁ(‘ 43‘ 0.4+ ,‘3‘ 0.4+ ,,3‘ * Mixed strategy: chemoprevention & endoscopy at 40 yrs + surveillance

S 0.34 = 0.3 = & One-time chemoprevention at 40 yrs
L0 0 £
© © ©
o 0.2+ a 024 o
2 014 ECRE 2

0.0 0.0 -

0.0K 116K 23.2K 34.8K 46.4K 0.0K 116K 23.2K 34.8K 464K
Willingness to Pay Willingness to Pay Willingness to Pay
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B & A B b & L R ® R% LI 3/ R S

1. (- — 1.0
2 o9~ S 09 2
B 0.8+ B 0.8+ S
Q Q
50741 507 2
% 0.6 % 0.6 -
o ] o _ [e]
o 0.5 o 0.5 o ® Mixed strategy: chemoprevention & endoscopy at 50 yrs

50 ﬁi }3‘ 0.4+ -2‘ 0.4+ _2‘ * Mixed strategy: chemoprevention & endoscopy at 50 yrs + surveillance

% 03_ E 03_ E A& One-time chemoprevention at 50 yrs
8 o021 8 o024 8
o] o o]
& 0.1 o 0.1 &

0.0 0.0 f

0.0K 118K 23.2K 34.8K 46.4K 0.0K 116K 23.2K 34.8K 46.4K 0.0K 118K 23.2K 34.8K 46.4K
Willingness to Pay Willingness to Pay Willingness to Pay

1. O —
2 09~ 2 2
O 8- 3] 3]
)] )] )]
=074 = =
b o iy iy
% 0.6 % =
] 0.5 ] ]
U & U U * Mixed strategy: chemoprevention & endoscopy at 55 yrs

55 ﬁ«' .a" 0.4+ .a" ,a'." * Mixed strategy: chemoprevention & endoscopy at 55 yrs + survelllance

% 03_ E E A& One-ime chemoprevention at 55 yrs
8 024 38 38
g ool S S
o 4 o o

0.0 :

0.0K 116K 232K 34.8K 46.4K 0.0K 116K 232K 34.8K 464K

Willingness to Pay

Willingness to Pay

Willingness to Pay
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B & A B (=% W L4 W - W LIP3/ P E

1 ey 1_0-%
2 09+ £ o9+ 2
Q 0.8 S 0.8 S
0o 0.7 = 07 =
= 06+ = 06 B
] 1 o] | ]
O 0.5 O 0.5 o ® Mixed strategy: chemoprevention & endoscopy at 60 yrs

60 ﬁ“ _2‘ 0.4 _2\ 0.4 _2“ * Mixed strategy: chemoprevention & endoscopy at 80 yrs + surveillance

% 0.3- E 0.3— E & One-time chemoprevention at 60 yrs
© © ©
a 0.24 a 024 =)
S 011 S o011 -

LD ————————————— 0.0

0.0K 11.6K 23.2K 34.8K 46.4K 0.0K 11.6K 23.2K 34.8K 46.4K
Willingness to Pay Willingness to Pay Willingness to Pay

1.0———————————————— 10—
2 o9+ 2 o9- 2
S 0.8+ S 0.8 S
5074 507 =
4% 0.6+ 4% 0.6 %
8 0.5+ 8 0.54 8 Mixed strategy: ct tion & end t70

& Mixed strategy: chemoprevention & endoscopy al yrs
70 #(‘ 3 0.4 -2‘ 0.4 .2‘ + Mixed strategy: chemoprevention & endoscopy at 70 yrs + surveillance

% 0.3— E 0.34 E A One-time chemoprevention at 70 yrs
© © [
o 0.2- o 0.24 o
2 014 2 0.1+ S

0.0 0.0

——————————
0.0K 116K 232K 34.8K 46.4K

Willingness to Pay

————
0.0K 118K 232K 34.8K 46.4K

Willingness to Pay

0.0K 11.6K 232K 34.8K 46.4K

Willingness to Pay
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21 Correa 84 ¥R TFLI KRB EYFL [
*E{S % RBpRtE (1991-2003)
% - ﬁr}ﬁﬁij‘-lf“ﬁﬁ

?Eiﬁﬁb‘_? Z 4% %5 ff-,f:,%kz v tARA O R ENiay & 2 fe

3 el I 36 61 45 1 0 143

% ek 4 31 47 254 88 4 424

T ARA 1 4 31 26 1 63

4 o 68 112 330 115 5 630
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TABLED A e [15]

I &5 ZpELIH (1996-2001)

F-oApRiR
EE s L] gyl ot | Hasiid AR CRENy B
82 12 111 1 2 237
0 0 4 0 0 4
16 1 158 2 8 194
98 13 273 3 10 435
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%3 HEARNIFH

BRI RRLED A Y [17]

AR (FA ) (1994-1999)

- ApER
22EREHEET L R EHET X Bl 4 T AREA XN
'F R R
AEREHET L 183 (48.3) 55 (14.5) 122 (322) 18 (4.7) 1(0.3)
TR ZHEET X 22 (39.3) 13 (23.2) 14 (25.0) 7(12.5) 0 (0)
% e gk 4 64 (13.9) 26 (5.7) 276 (60.2) 90 (19.6) 3(0.6)
FARA 10 (6.6) 3 (2.0) 81(53.7) 52 (34.4) 5(3.3)
% JA R
HE R Z G L 172 (45.7) 76 (20.2) 110(29.3) 17 (4.5) 1(0.3)
LRI X 13 (26.0) 16 (32.0) 19 (38.0) 0 (0) 2 (4.0)
CAE L] 41 (8.7) 32 (6.8) 305 (64.7) 87 (18.5) 6 (1.3)
FARA 8 (4.9) 10 (6.1) 93 (57.1) 46 (28.2) 6 (3.7)
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24 HEANIE

BRI BB ED A Y [17]

AR (FA ) (1994-2003)

Fo XpEOR
E R X HpG TR EHET XK %k A FARA X &
'F R R
AEREHET X 221 (60.0) 6 (1.6) 90 (24.5) 50 (13.6) 1(0.3)
LREHET X 21 (42.0) 3 (6.0) 18 (36.0) 8 (16.0) 0 (0)
AR U] 47 (11.0) 7 (1.6) 157 (36.7) 207 (48.4) 10 (2.3)
- 8 (5.6) 4(2.8) 53(37.3) 71(50.0) 6 (4.2)
% AR
AEREHET L 169 (47.2) 24 (6.7) 113(31.5) 50 (14.0) 2 (0.6)
LR LM X 9 (18.8) 3(6.2) 20 (41.6) 14 (29.2) 2 (4.2)
%k 30 (6.9) 5(1.1) 217 (49.6) 172 (39.4) 13 (3.0)
- 81 6 (4.0) 3 (2.0) 51 (33.8) 81(53.6) 10 (6.6)
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35 SPEMERFESI BRAMMESIED ] Bt FEFY

PR R A2 Y R AR B

e Ei Akt FEBME L (95%f1 i % ) FrEERE
N 5 1B Bt % FHAEFH T R TR K %
¥ A __ =
Huang % + [22] | 1990-1996 | B oy 015 R 1.92 (1.32-2.78) HPARREE T o L E
Eslick % % [23] | 1983-1999 e 4 : 2.04 (1.69-2.45) B AR R A R R E W
14 f@;}%l’;ﬂj-ﬁ%%/{ﬂz& . . i - y |
e 111 % B3 Fops b .
FE A [24 1995-1998 b : 3.00 (2.42-3.72 &
[24] HRET ( )
" - 2 R R CEEE U I R I R I
3% [25] 19802006 | 19 1 7 b 4 Pe A7 1 3.38.(2.15-5.33) AR
o A W N da AR E 2 P EE R Y RV ETT 10
Forman & % [26] | 1985-1999 | 12 &5 b 44 eAs 3 3.0 (2.3-3.8) B ek R
FECRIRD S HL ok
T{F‘k -& f}\ Sa ap 2 2 A n 0/n 1= e
A KRG FEMEE G (BWEHERRF) LS e
§OR LR T e B e 2
Fuccio &+ [27] | 19982009 | 5 B s~ %3 0.65 (0.42-1.01) Pk BETREE T - R ARGEA F o
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% 6 &Fﬂiﬁﬁ%ﬁmﬁﬁﬂ 2.5 P icTREA Y

e » & i Za ) ;
P b Lk Rl LRy HHEALH ;o
G i p ol 3,‘1 ‘m B ek o
Gail & « ’1998[15]; J‘Féi"-_ivgx’ﬁfg — EA 2L iw& FI?L -%‘-ﬁe
A y , h BE AN Sl s “ B = a3
¢ 2006 (16) AL s (% 1 3,365) RERRE IR | 1 & 73 | WUREGEE
COITea + Ao 2000 [9]7 2 % i‘z‘fﬂ‘\: ”%":Ev 2k L o) % :)%' 30%;\ ’:ﬁﬂ%ﬂ
Ruiz % * » 2001 [10]; B % A B,
» : AR ;> B . B T e & 27 3
Mera % % » 2005 [11] N - n g F T % 362 12 }%E "F%%j T
A E X 52000 [12]; . (R 27 759) ARG
B A . aRESER N y a4 P 8 B
LR It ] T Bt n P | |
2% 4 52004 [14] 7 (4 #5875 552 235y MU RR L5 | RPRET i
£ , = F}"*@L"f s £ A aye a2
1% 42004 [36] i K1 A TR T EE C :
Y F (X # 1 1,630) ' 7.5 DR 3T% AR
5RE 4 2003 [37] CIEER A b T EE
R F (X # :1,781) U 6 &4
Moa;yejljﬁ : » 2000 [38,39]; | Leeds, Bradford N &7 % A FH R
ord % 4 » 2005 [40] E R (2B 2,324 0 1,773 08 e 2210 R4 RE
914) = ’ .
Lane % 4 »2002 % 2006 [41,42]; TR
> 5 . o . : a2e g o RS BV ST T
Harvey % % » 2004 [43] Bristol # K K4 A 2P A% A e ‘}r i
(41 1,558) 2w 2 P
2] % 4 5 2006 [19]; " SRR PO
2% 42006 LS TR R ) FT P e
+ [44] * (* % 1 2,658) TR A S 1 RS
* AL »
F A 52010 [45] - /%:%ZE X Fmﬁz;l - R R i v o g, . s
i #ﬁfﬁ 7 (% #:4,121) fé\'ﬁ'ﬁ)ﬁﬁ%i iR 14 . 5 %ﬁﬁjﬁ R
PO 25% R AR E
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27 #FPBEBRFARLE SEHIREFIEMGLRESE

ek > & o FHERN i BUE B &k
Haruma % 4 > 1999 [55] p A& 14 i 1 FEeREN T ZHERETH 24 AR
Han'lada & 4 52000 [56] p A& SIS 1 3 [ﬂm)%*ﬁ% E ”‘ﬁf ,ﬁ?ﬁg%c 24 0] BE R S N
Laine & % - 2002 [57] FLE T 8 BELHS A~ Py 7 if * Mf Fie i ag gy
Cremonini % 4 »2003 [58] ke 10, @iﬁw—tpzi.m 7 g fm’f}%ﬁ" Sz A2 g B FRA LA
B o o BRA BT FHME
£ g N\ 27 Tﬁ}éwipzé\‘f > o ’ L s A= e
Raghunath % 4 »2004 [59] wE A w%%ﬁpi'ﬁ T FRPPPEL 0 5 iR B
Guliter % * > 2004 [60] +ay 34 = 0.25 Qﬁ%%%%%”ﬁﬁg%?
Ott % £ » 2005 [61] v g 157 1 Gt S IR T S AR E LR .
_M o 7 BT HS A e L N o
Yaghoobi & % » 2010 [62] FE AT 55 i ] 3 Fraipfeytsan x ;Lx;rj Fie R 2o B
Ea sl e
2% 4 52010 [45] E %y 841 i+ 4 ORISR MR TR G i e
=) WU
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% 8

TREHIER AR L LD UBPFY

e s FIE® | A S | REANr (k) EREk P B B3 4o AR BE R ¥
Manabe % % » 2002 [76] P A Koif 12 105 5.5 10.5%:E B 1 i ® &3 & S LwmT F 29.5%
Pace % + » 2004 [77] &~ 11 it 4 18 10 89%A 4 dif X & AR
, DA AL bR G L 249%; | ARG LwRDT ¥ 61.3%
. TR TR SRR W2 ERSE LU | BROGAFRL Y LI
Labenz % 4 » 2006 [78] Is 3 K 3,894 2 EREEIERSE L 1.6%; ERATHRIER 3¢ L 41.8%;
= -3 EHALERGHE L 06% | ERGH LERLF 504%
L EHAASIER GG L 221%; | AR AE L RDF 569%
. Pt R 4% X1 N id‘ R " P SYIING
Malfe“heme;;‘ 2008 “‘E&] jJ Kt 2,721 5 EREEIER G L0.6% EAYRIERSE L 347%
[79] = EAAAERGHE L09% | ERAFLwADF 39%
Sontag % 4 » 2006 [80] i g 2,306 73 LEAL G K 15.6% SE L vaD ¥ 43.7%
\/LJ?
Ronkainen % % 2009 [81] I At 4 113 4 r¥ AL E XL 97% EFFE
FYALER Y L ER G LrRE Y
w . . 574 & 4 & 0.151 £ 4 & 0481
2% 4 2009 [82 ; . , e AR
#= 0 0 2000(82] i 2 17 H EREEIER 4L fRTRIER G L
& 4 £ 0.079 77
P SRR R R Z A% BRPURS & 8 T 4R
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29 USRS T Fie R

Bs 1 ORD I AHL RHRGTR

i{’:—‘:k ’ .&] p"‘ 0 e an > 93
i 7 1w FIRy | EHA 1 4 ‘B o
7 o B AL x50 iﬁf_t}'ﬂ\ﬁi%”‘ §3—§‘=¥ KoxE FF Bt &8
(Ar2n21)
Parsonnet % 4 1996 [120] % F DY TN cay (1) &4»
fem i Eaaded o) % £ 25,000 ~ W Bk ¥ g
o Q) FRicR £ R E 50-70
Fendrick % 4 > 1999 [121] £ & @ Jes A eax (1) 8 i > : _
@) FEER > 86264 = % AeE 40
Harris % 4 > 1999[122] | % @ o e e 1) =42
7 m L Q) HHiR % £ 25,100 ~ ‘FEPCE 50
B xy(ﬁ /“ Fl/r’ 3 =
Mason % 4 »2002[123] % H 8 sl O (B}
)4 ] A = A s as
o MARGEF BN
Roderick & 4 »2 ¥R > Ek u) & Ay ol "
0031241 =® feat ¥ H Eg 1 wap 5860 = TSP AT
i FACE LR
£5 2 —W_t\:—:
1% 4 > 2003 [125] R @ e d 45 LR, (1) =4x 8 — ,
@) % FiR A 1,374~ ke 30-40
% A4 ZigEEN (1) ﬁ-’ /T »
3% 452007 [126 F‘* 4 ol L A ;
261 =% (&& 4121) R Q) RRR i 17044 s PAREIEBIL
(3) P R4 Ty N ALV B
BHE A 02008 [127]  ATe EA L 2 pra s . (EyfERIn>
7 %, a—{.:rﬂ'_ e ¥ = . - . N
: F 2) AR * 216,166 ~ | au P 4: iR R 5t | 35-44
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ren FE @ gEer fa1s00%  fAECTAT 5
/‘E]/r" y ﬂ\ ~ 'ﬁmgﬁ& f:,-_"%
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%10 S KRS FERREFERRFE N Kappa it & [143]

BRE 1

BEE 2

BEF 3

B2 4

BEES

BEF 6

BRET

»
P

-

0.84 (0.75-0.93)

0.47 (0.35-0.59)

0.48 (0.36-0.59)

0.41 (0.28-0.53)

0.38 (0.27-0.49)

0.47 (0.35-0.59)

0.35(0.23-0.46)

®
R

N

0.64 (0.54-0.74)

0.53 (0.43-0.64)

0.45 (0.32-0.57)

0.48 (0.38-0.59)

0.57 (0.47-0.68)

0.40 (0.28-0.52)

®
W

w

0.82 (0.75-0.89)

0.47 (0.35-0.58)

0.56 (0.45-0.66)

0.57 (0.47-0.68)

0.55 (0.44-0.66)

»
P

0.42 (0.28-0.55)

0.46 (0.35-0.58)

0.41 (0.28-0.53)

0.58 (0.47-0.68)

"
3

o1

0.25 (0.11-0.38)

0.43 (0.32-0.55)

0.39 (0.27-0.52)

®
A

(op}

0.52 (0.39-0.65)

0.40 (0.27-0.52)

®
R

e | ol | ok | ok | ke | ok | =
D

\l

0.64 (0.54-0.74)

Kappa i3+

B (95% 12 4 T ) o
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211 3 SEHTREF R 2L PP ARSERI TR
EoEp gaAG2 77 B A3 s EH BRREEK T dw L EFE AR £ TEhif

ERE R R Nk - 1—1 1.63 3 2 s
3 k4 K- R 1—2 1.82 2 T A
3 k4 %= opplg 2—>3 2.15 z S A
24§ - R 151 1.53 3 3 2
ERE S S R Ik A 1—3 1.83 A 2 A
ZhA 5z pplgi 33 0.89 3 3 2
B4 ¥ - SRl 1—2 1.03 2 2 S
LIEE Ry R 21 0.82 z 3 S
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312 TARBA OISR SELAFEE F 7

HoAl $dk AEE (FF) xRS T TR &R
pABL S (5 £ %)
B AR A 19
AR > 2T L (3 EAPIEE FEZ) 3.3; 1.4 Beta (41, 1175) ; beta (29, 1941)
FNET N > X5 6.1 Beta (21, 327)
P EHE > Hasisd 5.1 Beta (11, 218)
Flesitd > 3 0.25 Beta (1, 398)
B L R 3 126
B RE EGES 97.9 (62-97.9) 126
i R4 T Rie ik (DA 'R)
At < g @A A
F% it kR AN pS3 A FIHE - A 5 Al | 0.84 (0.72-0.99) 103
wie 4% & 4p M E- cadherln A FIH - Pk 5 Al 1.45 (1.06-1.97) 105
3 Q&»H&—EE rdlé‘ff,l
= F15 Ese
B RkiFE 7 T 3.09 (2.79-3.42) 108
7 F e Ege
P i F1 T A 2.37(2.17-2.59) 111,112
B $ (%)
AP FR 45 (R E) 1(0.5-2.5) Norm (1, 0.2) 45
B2 R R R
N 64.2 (20-100) Norm (60, 10) 44,45
AR B 97.8 126
BB R 96.8 126
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B Y LI 87 44
x BEARH 33k (%)
PP ARER S
ENE NP N 74 (30-74) Norm (50, 10) 19
TR R 03 126
FER 100 126
EE TR SRR I T/ T 56 (10-90) Norm (50, 10) 45
N ARLAR B 0.2 126
NOARLAR B R 0.05 126
+ 5k (¥ 4)
FESA 44,45
wEEERH
L4 R oy byk
R RER EE L) 16667
PRE Ry ‘
e L IET 20606
— gzt ¥ 25455
whHD RS A
S e I 36.3 Triang (10-36.3-140) RNy AT
Z & - R R 42.2 Triang (4.2-42.2-150)

RARGRE 2 PR E

68.8 (68.8-210)

Triang (10-68.8-210)

2
LR R A
LR R A

AR+ 4

P (] )

0.5 44,45
e A B 0 44,45
FELER (] ) 1 44,45
R A ik 0.2
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N AL BB R 1925 Triang (193-1925-16372) o ¥ 126
AL g 3R Y 8848 Triang (885-8848-54000) o % FE o~ 126
LAy i
BHEAS A
LA TRy 3900 Triang (390-3900-27779) o F 126
Y ORATN ISR 9750 Triang (975-9750-52000) o F R 126
AR RS 294 o * P
8 R BRAE 8938 Triang (894-8938-52000) o Fr 126
B A
ENERET B S 21 PR R R
B R & P ¥ 20 ot FR
BB o b o 4 B 1.25 sx B
PEEimd R () B 4 o FR
A ETHF YK 4.68 LRy R
FZismIzm K 0.2 I i
TORA 100 Triang (50-100-300)

2010 # ST oR A4 & L 3F 18414 Triang (1714-18414-41984) (7 Fck A R
F 01 ivpEdc (o] BF) 182 7 rcfe A 3t e
Z 4 AR 7.8 7 FCR A 3
FIeF (%) 3 (1-5) v

ABEFTEEEAE2 hifhk

ERTIEES 0.875 (0.8-0.95) Norm (0.875, 0.03) 163
R R 0.3 (0.1-0.49) Norm (0.3, 0.05) 163,164

R e E S e AR R A

T MR B A 52 A F #_ &40  Beta (@, b) = beta distribution with a transitions from b cases; Norm (a, b) = normal distribution with
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mean a, lower bound of 95% confident interval b. Triang (@, b, ¢) = triangular distribution with minimum a, mode b, maximum c.

FRET AT AP AR LAEERGFT AT -

I&i%ﬁ%%@%iﬁﬁo

PR EE A RETE A S A - e T 00 BN kA R e
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% 13 BAe % B icitdlz A r EFEH

VR BE

1995-1999 # | 2004-2005 #& | 2008-2009
BEH A K 2,184 4,121 1,334
Ed o Tiag (REL) | 47.1(13.4) 49.2 (12.8) 52 (10.8)
1A d (F A 1,143 (52.3) 1,888 (45.8) 677 (50.8)
BN ARED DA B 329 1,762 841
Ed o Tiag (REL) | 464 (111) 48.7 (11.5) 50.7 (9.4)
7 (F A ) 184 (55.9) 883 (50.1) 441 (52.4)
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214 HETET BRI HEE EAR S LEFH2 R

P ARELY T

WP (FFFUF AN L)

IR & EEE

%A 102 (12.1)

% G- 104 (12.4)

s/ﬁg RN -AE 114 (13.6)
aif WpkE R A% 82 (9.8)
a3 LKER B & 30 (3.6)
S LBRER O 2/0.2)
G WHEZ R D& 0 (0)

% Ffs B 7 3 230 (27.3)
aif Lped R A 181 (21.5)
S LBREAR B & 38 (4.5)
S LPRER C& 10(1.2)
S LKREARAD SR 1(0.1)

HES
x/gf RN 511 (60.8)
% B]is B 7 115 (13.7)
Hlemid
% GRS 263 (31.3)
% Bis B 7 327 (38.9)

a3 W EE R a1~ 58 (Los Angeles classification) # 7 o
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% 15 % F# RET L

>

ZHAF2L VR

HI R F i FHATARE 'F RS e P&
3 R 3R

E e NG R
vodk (40 F) 2 (0-3) 0 (0-3) <0.0001
TioE + {83 1.57 +0.83 0.14 +0.42

L R SN LA
Yoinde (FF) 2 (0-3) 1 (0-3) <0.0001
TioE £ 8L 2.09 +0.46 1.24 £ 0.66

L
¢ (50 F) 1.(0-3) 0 (0-3) <0.0001
TioE + B F 1.27+0.67 0.29 +0.49

s 4
v (45 F) 0 (0-3) 0 (0-3) 0.91
TiaE + B F 0.61 + 1.04 0.61 + 0.89

FEMEAD B % Je
Pode (4 F) 1.(0-3) 0 (0-3) <0.0001
Tiag + {£BF 1.17 £1.09 0.16 +0.54

L - B

Ay Lmre z
¢oinde (FFF) 1 (0-3) 0 (0-3) <0.0001
TiofE + B F 0.92 +0.88 0.08 £0.3

i R e NIRRT
¢ ik (4 F) 2 (0-3) 1(0-3) <0.0001
Tiaig + 8 F 1.73 +0.62 0.79 + 0.67

EX
Yo (5 F) 1(0-3) 0 (0-2) <0.0001
TiofE + LB Y 0.67 +0.71 0.15+0.39

gk A
Yo (0 F) 0 (0-3) 0 (0-3) 0.60
TiaE + &L 0.13+0.54 0.12 +0.47

ZEMEAR B T K
v (4 F) 0 (0-3) 0 (0-3) <0.0001
TioE + {83 0.36 +0.76 0.11+04
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HE AR (95%1 i % )

2004 - 2008/1995 - 2004

RHFERE
1995 - 2004 2004 - 2008
HES 8.2 (49/601.177) 3.5(7/197.821) 0.434 (0.194-0.951)*
%l 4 4.7 (33/704.701) 6.1 (130/2,149.232) 1.291 (0.881-1.891)
Fix o108 AR R (95%1 41 F )
FHREE
1999 - 2003 2004 - 2008 2004 - 2008/1999 - 2003
3 40.3 (16/39,713) 30.4 (15/49,416) 0.753 (0.372-1.524)

BT 2 AR R EE (P £<0.05) -
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-

%17 IR G kR R st FHCY

[ER: RS ¥ ¥ i (R P & 5 R ik (RER) P @&

= ¥4 K,ért *p%]‘—‘g 0.567 (0.112) <0.001 1.387 (0.023) 0.023

£ - 0.017 (0.004) <0.001 -0.003 (0.011) 0.820
s (RS ) - 0.095(0.072) 0.188 - -
YR 0:035 (0.089) 0.694 - -
GUETY I 0.037 (0.074) 0.615 - -
ﬁ)%fj"\}’ia -0.071 (0.159) 0.656 - -
- BT ORRSE ﬁ 0.066 (0.129) 0.611 - -

" 1 - 0.016 (0.012) 0.174
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SERET LTS FE N TS SR 4 =

TR i # e i ff ke wfF hEHEE | RBEMHEE (2008)
i XN —-1.8217 —0.5788 0.56 7/18
5 ,E'_%k 4 —2.8778 —0.5798 0.56 130/134

A E R oML (1R E/ Y E)x100% e
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il
Yot

%19 BAed %I BEF L F2 L PSR

RIE 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 = 2004 | 2005 | 2006 | 2007 | 2008
HEER A MK 5,711 | 5,959 | 7,240 | 7,536 | 6,560 | 6,733 | 8,851 | 8,763 | 8,806 | 9359 | 10,345 | 9,786 | 9,965 | 9,961
I - e 4 5 5 4 4 2 6 1 3 9 1 2 2 1

FLHE 1054 #F) 170,040 83914 69.061 | 53.079 60.976 | 29.704 | 67.789 | 11:412 | 34.068 | 96.164 | 9.667 | 20.437 | 20.070 | 10.039

TRaE L gF 4 g 5.034 | 5.154 | 3.799 | 3.378 | 3.395 | 1.707 | 4.055 | 0.650 | 2.030 | 5.564 | 0.599 | 1.184 | 1.187 | 0.619

LG BREE T OREAF S ST E
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420 TR F S R REL TP FET

log(pn) = log(py) + a + B; x calendar year

w3l -
log(p) = log(py) — 7.0798 — 0.1080 X calendar year

log(p) = log(py) + a + B, x treatment

log(p) = log(py) — 7.5735 — 0.5265 X treatment

W & i B 4 %o py (person year at risk) & B A & #Hc oo
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RERA L & (%)
9 44 2,483 (67.7)
W3R 416 (11.3)
BVl (30 F - %) 2,219 (60.5)
BB
< Ho 47 (1.3)
Bk 92 (2.6)
LR 501 (13.7)
IR TR 648 (17.7)
v T AR 4 3t & % 35 200 mg/dL 314 (8.6)
BARERES EAR BT 283 (7.7)
2 3 2 498 (13.6)
o ] 46 1,239 (33.8)
B Bomd Sa BE YA %8 130/85mm He 559 (15.2)
B OR R L & 3 T B TS £ 110 mg/dL 198 (5.4)
B %A YEF A K>t 40 mg/dL 1,678 (45.7)
=AYt B & %25 150 mg/dL 908 (24.7)
Ed Y R
AT % 1,013 (27.6)
EF ANz Iex 1,585 (43.2)
N R T 1,071 (29.2)
PERR &5 T
% 45 1,600 (43.6)
v 1,564 (42.6)
7% 505 (13.8)
B0 A 8 o 2 R 413 (11.3)
EREE NI R (L e I S ] 587 (11.4)
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% 22 f;é}%?;j‘._’_:’ W MR 2 Kok skt

BRI Py

ik (%)

RW I A R

Ginl e X AB &

Ginb @i X CD &

¥ - =P OARGELP

= A pARGRER (X #KC 3,609)

LR A R (X #K C 3,066) 2693 (87.8) 350 (11.4) 23 (0.8)
W a3 L A-B B (4 ¥k 1 586) 249 (42.5) 304 (51.9) 33 (5.6)
W a L C-D s (4 ¥k 17) 0 (0) 0(0) 17 (100)
Z PN OARGRBLR] ¥ = S pARGER (X 3K 1,140)
LR A R (X K 930) 791 (85.1) 136 (14.6) 3(0.3)
W a3 L A-B B (4 3k 198) 74 (37.3) 109 (55.1) 15 (7.6)
Winag L C-D & (4 #k:12) 0 (0) 0(0) 12 (100)
¥z &P ARERR o X PAREER (4 Kk 336)
PLBW R R (X #k252) 207 (82.1) 45 (17.9) 0 (0)
Finl g W A-B & (A Kk 78) 27 (34.6) 39 (50) 12 (15.4)
Wit a i K C-D s (A ¥k 6) 0 (0) 0 (0) 6 (100)
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223 7 sEHINEp RApl EBEFLEN

P 3 A 2 A

BHEFE L Ed (B%EHFHRF)

ARG AR o G A K AB A

0.151 (0.136-0.165)

G esE L ABR - @it aEt A B

0.481 (0.425-0.536)

Bl ¥ ABA& — Bl e L C-D &

0.079 (0:063-0.094)

Hinttag L C-D&x — #Hinttaig ot A-B&

0
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224 BF A SHEEHAZFERBT

B ok 4

BR A dk (3150 4 ¥K)

F-EBERrRREKRLITIE

PREFHG AR - WL SE X AB &

350 (331)

ARG AR — B eE L C-D A&

23 (15)

Wikt S K A-B s — LRI R

249 (201)

Gk s L AB & > Wil siEk CD &

33 (35)

FCBEPREKRLR

PREFHG AR > BN EE X A-B &

136 (100)

AW B > SIS X CD s

3()

it G X A-B s — BRI AR

74 (68)

Gk s L AB A& > Bl sEE CD &

15 (12)

FIERPRERALR

PR R > B e g L A-B &

45 (27)

PARFHE AR — SRS ENCD S

0 (1)

Wingh S K A-B s — LR R

27 (27)

Gink e L AB A& > Wil s L CD &

12 (5)

oy LRk PG 04150
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%25 57 % E 73 fFHca

2t TS R TS

s (95% %1 & F)

ARGFREAAH —

ik e g X

Y A ~3Z
G e L o

L JERUPOEE

eE3 !

-

1.19 (0.95-1.48)

1.02 (0.78-1.34)

1.17 (0.91-1.50)

Ve

2.36 (1.79-3.13)*

0.55 (0.40-0.74)*

433 (3.30-5.66)*

BB 4 ek 0t %20 27 kg/m’

1.28 (1.01-1.65)*

0.70 (0.52-0.96)*

1.81 (1.36-2.41)*

WAV

2.27 (1.68-3.06)*

1.38 (0.96-1.97)

1.65 (1.24-2.18)*

S (3R i %)

1.32 (1.08-1.62)*

0.99 (0.78-1.26)

1.34 (1.07-1.69)*

AR

N ’?;ﬁ:}?r,

0.28 (0.07—1.16)

1.19 (0.59-2.39)

0.23 (0.06-1.02)

B

0.98 (0.58-1.65)

0.53 (0.19-1.45)

1.86 (0.72—4.80)

B LI

1.01 (0.76-1.34)

1.09 (0.79-1.54)

0.92 (0.67-1.26)

R ¢

1.k7 (0.923149)

0.88 (0.66-1.17)

1.33 (1.02-1.75)*

AR < 3 8 & 3 200 mg/dL

0.86 (0.63-1.19)

0.52 (0.34-0.79)*

1.66 (1.08-2.55)*

BRSNS AR BT

1.46 (1.06-1.99)*

0.90 (0.61-1.34)

1.61 (1.12-2.33)*

P 15 ¥

1.42 (1.11-1.80)*

0.76 (0.55-0.97)*

1.87 (1.40-2.51)*

o 136 ¢

1.02 (0.84—1.25)

0.78 (0.61-0.99)*

1.31 (1.04-1.65)*

1.32 (1.04-1.68)*

0.87 (0.64-1.17)

1.53 (1.15-2.04)*

B o Bm R w B g E T 130/85 mm Hg
B P ofs {2 3 Lok B T &5 110 mg/dL

1.00 (0.68-1.48)

0.68 (0.42-1.09)

1.48 (0.91-2.41)

% %R PEF A 4 40 mg/dL

1.39 (1.15-1.68)*

1.00 (0.79-1.26)

1.39 (1.12-1.73)*

= FhH b %h & %t & %7 150 mg/dL

1.17 (0.95-1.45)

0.71 (0.55-0.91)*

1.66 (1.30-2.12)*

Y (E A L )

0.94 (0.76-1.17)

1.11 (0.87-1.45)

0.84 (0.67-1.07)

PEAR - (UPER R A LT L AR

1.03 (0.77-1.38)

1.12 (0.81-1.54)

0.92 (0.68-1.25)

B8 R R 2 gk

1.23 (0.93-1.63)

0.76 (0.54-1.05)

1.64 (1.18-2.27)*

BoEdp i maiey - AR BRASS § 4 Jp Fral s

1.31 (0.86—-1.97)

2.83 (2.14-3.71)*

0.46 (0.33-0.65)*

*P iE£<0.05 -
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326 57 e RS HUE>

AlER Sl | HENASEKE | HENRSEOUREE | AR LT ERRRR
PR (REBA2ZEF 2 HT)
i @pES > mier HRWLE T A HS 3 2656 0 0
FomE (ERF2ET el
o BFESL AT 65 K& 5 2655 2 -2
oo~ AU AR AR B F R B = 3t 110 mg/dL 5 —2655 2 -2
*on L L RB 5 12653 6 ?
o EF R b &R F 5 2652 8 4
o EFREAF (L0 F F- %) 5 ~2651 10 6
o B F o0 RiE R 5 2651 10 6
or B F B %A EFE 1 40 mg/dL 5 2648 16 12
er L FEE (1P R4 %27 kg/m® 5 7 ) 5 2648 16 12
AP B 5 2647 18 14
N A 2 5 2644 24 20
e~ §F A 5 2639 34 30
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r B F el gy phE S 5 2621 70 64

AL 5 —2589 134 130

FIRE (BRALET L EHI)

o w2 Y R % -2581 150 142

PN ER AR R 7 -2581 150 142

N B E frd] R B2 %Y {/ 2554 204 196
Frli (%7287 %@ FHI)

N N N R A = 9 12577 158 146

Yo MEu] s SRR EHE B P B 9 2550 212 200

WM S R e R 2 9 2546 220 208

FINE (2 R957 4=FHT)

N T N N s SRR TR N’ 2 ha X 11 2542 228 212

$igcin 2% 3ot RI3# (log likelihood ratio test) = -2 x (In [likelihood for null model] — In [likelihood for alternative model]) 5 7 # & & & % 7]
(Akaike information criterion [AIC]) = 2k -2 x In (likelihood) ; F¥ri] 5 fe &4 Tk = L Bied = 41X BRFURIS & 45 Jf FrdlH)
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227 ¢ 3o BLRBALET L i i

2t TS R TS

A0 H e (95%7% iR % )

AR AR —

SR E R

Wi 8 & e SR

253 )

e

2.36 (1.73 - 0.53 (0.40-0.74)*

431 (3.22-5.75)*

1.77 (1.32-2.36)* 1.48 (0.98-2.15)

1.20 (1.03-1.39)*

1.29 (1.18-1.42)* 0.74 (0.53-0.98)*

1.75 (1.29-2.38)*

1.73 (0.92-2.77) 3.19 (2.32-4.44)*

0.54 (0.39-0.75)*

“EEF 2 ADE A 1 (P £<0.05) ¢
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%28 B¥ & SR EECAZ M

LR R A FLTRRIE | B SE X ABBZIFRE B SE X C-DRZFRE
- SRR
(BB i) T A (BRlE) BAW (RRIE) B AW
I d &
ELN S LR P v (A #k:1,717) 74.4 (80.5) 25 (18) 0.6 (1.5)
o a W A-B & (4 #k1,512) 61(51) 37.4 (39) 1.6 (10)
Bl #
PR A (% B0 1,224) 71.9 (74) 22.1 (20) 6 (6)
Wi E i A-B s (4 #Kk 1,044) 56.9 (63) 30.8 (21) 12.3 (16)
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%29 NEA PP FAEFE2T

el g 2 ¥ k&

B Ap$ [149]

PO R T B 1995 E e 4 Fx T % 2002 &g 4 &* FAEFEETHELP A
P& LA R 136.45 121.6 1.36
PAE B 85.05 87.95 —-0.43
PA (5 BRREE S LR 76.5 72.45 0.66
P& X RER 65.7 60.65 0.96
e 40.95 38.4 0.78
<A (5 BRIEE T kA 43.65 36:95 1.92
2 RAEVAERTS R 38.75 33.15 1.81
EFREVED AEHA 27.95 30.9 -1.32
1w 30.3 29.25 0.43
&R I 35.6 28.75 2.41
PR (B BORIEE T 4 L) 29.2 26.65 1.09
= A A 32.3 26.45 2.26
BrR MR 26.3 22.8 1.66
BrL R 19.65 18.3 0.86
P+ 2 19.25 18.15 0.71
BETER 4 22.35 17.35 2.80
#F (I BRET LR 19.15 16.65 1.63
F 20.8 16.65 2.49
Rk 15.4 15.75 -0.28

*/’

ELFAEY R4

o

Ly
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230 BAR A @ H SABAT LT HREAML R

BEER Pk B AR B X e BH A
iy R R

R LS

¢l () 2 (0-3) 2 (0-3)

TioE + {8 F 1.6+0.7 1.9+0.8
TR LS

¢ () 2 (0-3) 2 (0-3)

Tiom + LB K 2.1+0.5 2.1+0.4
EE

¢l (7)) 1 (0-3) 1 (0-3)

TioE + L83 1.3+0.7 1.3+£0.6
% 4

¢ (# F) 0 (0-3) 0 (0-3)

TioE + g 0.7+1.25 0.5+0.9
FETAR B A T g

Pl (FF) 1 (0-3) 1 (0-3)

TioE + LB K 1.3+14 1.2+1.2

ER i B

g L mie B

¢l (F) 1 (0-3) 1 (0-3)

TioE + {8 F 0.9+0.8 1.1£0.9
I A SN L

¢l () 2 (0-3) 2 (0-3)

Tiom + LB Y 1.7+0.6 1.8+ 0.6
EE

¢l (7)) 1(0-3) 1 (0-3)

TioE + L83 0.7+0.7 0.7+0.7
B 4

¢l () 0 (0-3) 0 (0-3)

TioE + {8 F 0.2+0.6 0.1£0.6
AR M A T s

¢ () 0 (0-3) 0 (0-3)

Tiom + LB K 0.4+0.8 0.4+0.9
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The effect of metabolic risk factors on the natural
course of gastro-oesophageal reflux disease

Y-C Lee,"* A M-F Yen," J J Tai," S-H Chang," J-T Lin,>® H-M Chiu,? H-P Wang,?

M-S Wu,” T H-H Chen'

ABSTRACT

Background and aims: The effect of metabolic risk
factors on the natural course of gastro-oesophageal reflux
disease (GORD), which remains elusive, was quantified.
Methods: The population included 3669 subjects under-
going repeated upper endoscopy. Data were analysed
using a three-state Markov model to estimate transition
rates (according to the Los Angeles classification)
regarding the natural course of the disease. Individual risk
score together with the kinetic curve was derived by
identifying significant factors responsible for the net force
between progression and regression.

Results: During three consecutive study periods, 12.2,
14.9 and 17.9% of subjects, respectively, progressed from
non-erosive to erosive disease, whereas 42.5, 37.3 and
34.6%, respectively, regressed to the non-erosive stage.
The annual transition rate from non-erosive to class A-B
disease was 0.151 per person year (95% Cl 0.136.to
0.165) and from class A-B to C-D was 0.079 per person
year (95% Cl 0.063 to 0.094). The regression rate-from
class A-B to non-erosive disease was*0.481 per person
year (95% Cl 0.425 to 0.536). Class C-D, however,
appeared to be an absorbing state when not properly
treated. Being male (relative risk (RR) 4.31; 95% Cl 3.22
to 5.75), smoking (RR 1.20; 95% CI 1.03 to 1.39) or
having metabolic syndrome (RR 1.75; 95% Cl 1.29 to
2.38) independently increased the likelihood of progres-
sing from a non-erosive to an erosive stage of disease
and/or lowered the likelihood of disease regression. The
short-term use of acid suppressants (RR 0.54; 95% Cl
0.39 to 0.75) raised the likelihood of regression from
erosive to non-erosive disease.

Conclusions: Intraoesophageal damage is a:dynamic and
migratory process in which the metabolic syndrome is
associated with accelerated progression to or attenuated
regression from erosive states. These findings have
important implications for the design of effective
prevention and screening strategies.

Gastro-oesophageal reflux disease (GORD) is
becoming increasing prevalent in the population,
paralleling similar rises in the frequency of meta-
bolic disorders, and resulting in the concomitant
growth of an already considerable economic
burden." Although GORD substantially affects
public health, its natural history remains elusive.
Two opposing theories have been proposed to
explain the GORD heterogeneity. The category
theory holds that GORD can be treated as three
distinct entities (non-erosive (NE) reflux disease,
erosive reflux disease and Barrett’s oesophagus®®)
and arises from the fact that therapeutic responses
differ substantially between erosive and NE disease
stages. The continuum theory suggests that GORD

is a spectrum of diseases with differing severities.
Support derives from the fact that transitions from
NE to erosive disease are observed during endo-
scopic follow-up,* and disease severity might
account for observed variations in therapeutic
responses.’

Several studies have reported that the adverse
effect of obesity on GORD is through mechanical
alterations at the oesophagogastric junction.”*
However, since not every obese patient develops
GORD, the pathogenesis must be multifactorial
and cannot be explained by a single physiological
parameter.!! Therefore, knowledge of GORD’s
natural history and its relationship with metabolic
risk.factors is very informative not only to identify
which individuals should undergo endoscopic
screening but also to develop individually tailored
prevention strategies. Unfortunately, it is difficult
to assess GORD’s natural history because of the
paucity of data from large, long-term endoscopic
follow-up studies and the fact that symptoms of
the disease cannot be treated as a surrogate
measure for endoscopy. Even when data are
available, serial observations with irregular inter-
examination intervals render the quantification of
transition between states and the derivation of
kinetic curves that shows how each state evolves
with time hard to assess without using complex
multistate “models. Our primary aim was to
quantify the effect of putative factors, particularly
the effect of metabolic risk factors, on the rates of
onset, progression and regression between NE and
erosive disease states.

METHODS

Participants and evaluation

Our study was based on a voluntary health
promotion programme at National Taiwan
University Hospital (NTUH) that used a standard
protocol including a physical examination, blood
chemistries, plain radiography, abdominal ultra-
sonography and endoscopy. Most subjects were
invited to undergo an upper gastrointestinal
endoscopy annually. Such a scheme is confirmed
to be effective for cancer prevention in areas where
the upper gastrointestinal cancers are prevalent.'**
The ethics committee at our hospital approved the
study protocol.

We enrolled patients who underwent at least
two endoscopic examinations. Excluded were
those who received proton pump inhibitors (PPIs)
or histamine-2 receptor antagonists (H2RAs) in the
4 months preceding the first endoscopy, those who
underwent gastrectomy and those with malig-
nancy. National Health Insurance in Taiwan
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covers a 4-month course of treatment with a PPI or an H2RA for
those who show signs of erosive oesophagitis or peptic ulcer
disease after endoscopy."” These medications are not available
over-the-counter in Taiwan. Subjects who received less than 4
months of treatment were defined as short-term users. They
were included in the analysis since a short-course PPI/H2RA
treatment for erosive oesophagitis is the common clinical
practice.'® Those who required two or more successive courses
of PPI or H2RA treatment were defined as long-term users.
They were excluded because such treatment may strongly affect
GORD’s natural history.

Prior to the examination, a self-administered questionnaire
was used to collect information on demographics, social habits
and medical/medication histories. We defined symptoms of
GORD as the presence of troublesome heartburn, acid
regurgitation or both. Heartburn was defined as a burning
sensation in the retrosternal area and acid regurgitation as the
perception of flow of refluxed gastric contents into the mouth
or hypopharynx. The frequency was once a week or more over
the past 3 months. Self-reported data were confirmed in a face-
to-face interview with an internist.” This GORD-specific
approach has been validated in population-scale research.” **

Participants were evaluated for metabolic risk factors;
including measurements of body mass index (BMI), waist
circumference, blood pressure, plasma glucose, total cholesterol,
high-density lipoprotein (HDL) cholesterol, triglycerides and
uric acid levels. According to the modified criteria for Asians,"
metabolic syndrome is the presence of three or more of the
following: waist circumference >90 cm for men or >80 cm for
women, serum triglyceride levels =150 mg/dl, HDL cholesterol
levels <40 mg/dl, blood pressure =130/85 mm Hg and serum
glucose levels =110 mg/dl. Those receiving antidiabetic or
antihypertensive therapy were assumed to have high fasting
glucose levels or high blood pressure (details have been described
elsewhere).”’

After the evaluation of metabolic risk factors, subjects
underwent endoscopy. Erosive oesophagitis was scored using
the Los Angeles (LA) classification system with standard
comparator photos.” The original LA classification for erosive
oesophagitis consists of four classes but we combined these into
two categories (classes A-B and C-D) to reduce interobserver
variation® and increase statistical power. The overall k changed
from 0.45 to 0.65, suggesting good consistency.”

Three-state Markov model

We modelled GORD’s natural history as a three-state Markov
process by defining state 1 as NE disease, state 2 as LA class A-B
oesophagitis and state 3 as class C-D oesophagitis (fig 1).
Transitions between serial states were quantified by two
instantaneous progression rates from state 1 to 2 (A;) and from
state 2 to 3 (ks), and two instantaneous regression rates from
state 2 to 1 (A,) and state 3 to 2 (hy).

23
Class A-B ‘ Class C-D
/4

Figure 1 Three-state Markov model of the natural history of gastro-
oesophageal reflux disease. The transition rates, A;—A4, are parameters
in the model and will be estimated.

2

‘2
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Cumulative risk for each transition was computed by
transition probabilities that were a function of transition rates
h—Ah4 and follow-up time by using the method of Chen e al.*
The evolution of these cumulative risk curves corresponding to
state-to-state transitions of GORD’s natural course with
follow-up time are called kinetic curves. For subjects free of
erosive disease at baseline, kinetic curves showed the evolution
of cumulative risk for developing class A-B and class C-D
oesophagitis and probability of remaining in the NE disease
state. For subjects with class A-B disease at baseline, kinetic
curves showed the evolution of cumulative risk for developing
class C-D, remaining in class A-B and regressing to the NE
disease state.

Statistical analysis

Time intervals between endoscopic examinations were recorded
to build up a continuous-time Markov process for the three-
state model. We estimated the transition rates labelled in fig 1
and their 95% Cls based on the total likelihood, a product of
transition probabilities from a series of endoscopic examinations
in ‘all subjects. Statistical analyses for this model have been
described in several papers.**” As time intervals between
assessments are irregular and vary from individual to individual,
a multistate model is adopted to tackle this technical problem
with the incorporation of different time intervals into transition
probabilities, which is elaborated in Appendix 1.

Wepresented the, model parameters derived from the
complete data set of subjects. To test the predictive validity of
the “current model, we also performed cross-validation by
splitting data into 2/3 for deriving the model and 1/3 for
validation of the model. The observed transition histories in the
validated data set were compared with the predicted ones that
were computed by the application of parameters trained from
the derived data set.

As we are interested in the effect of metabolic risk factors on
transition rates, a univariate regression analysis was therefore
done to assess the effect of each component on transition rates.
The exponential Markov regression form was adapted to
estimate relative risk (RR), which is done by taking exponentials
of the regression coefficients of the Markov regression. Besides
the ' metabolic  profile, factors considered in the regression
included basic demographic information, lifestyle factors,
symptoms of reflux and the use of acid suppressants following
screening. It should be noted that each predictor in the same
individual may vary from time to time and was repeatedly
evaluated along with each endoscopic screening. They are
treated as time-varying covariates, which means that their
contributions to progression and regression of GORD may
depend on the status they had at the time preceding the next
transition during a given epoch. Thus, the net force of dynamic
change of each covariate contributing to progression and
regression is worthy of investigation.

Take smoking status (smoking, X = 1; no smoking, X = 0), for
example. An individual at time t, was a current smoker (X = 1),
he developed A-B during time interval (t;—tp), quit smoking,
was treated as non-smoking (X = 0), at time t;, regressed to NE
during the time interval (ty—t;), and stayed as NE without
smoking until time ts. Thus, as smoking status changed with
time, its effect in each epoch makes different contributions to
disease progression and regression in the same individual. The
net force of smoking on the state-to-state transitions can be
considered in this manner to aggregate each individual change
into a population-average net effect expressed by the difference
of regression coefficients between progression and regression.
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Table 1 Baseline characteristics of the 3669 study subjects
Characteristic No. of subjects (%)
Male 2483 (67.7)
Smoker 416 (11.3)
Drinks alcohol (at least once per week) 2219 (60.5)
Chronic illnesses
Cardiac 47 (1.3)
Pulmonary 92 (2.6)
Hepatic 501 (13.7)
Peptic ulcer 648 (17.7)
Cholesterol =200 mg/dl 314 (8.6)
Hyperuricaemia* and/or history of gout 283 (71.7)
Metabolic syndrome 498 (13.6)
Enlarged waist circumference 1239 (33.8)
Hypertension or blood pressure =130/85 mm Hg 559 (15.2)
Diabetes or fasting glucose =110 mg/dl 198 (5.4)
HDL-C <40 mg/dl 1678 (45.7)
Triglycerides =150 mg/dl 908 (24.7)
Exercise, number of times per week
=5 1013 (27.6)
3-4 1585 (43.2)
<2 1071 (29.2)
Sleep quality
Good 1600 (43.6)
Fair 1564 (42.6)
Poor 505 (13.8)
Symptoms of GORD 413 (11.3)
Short-term use of PPl or H2RA 587 (11.4)}

GORD, gastro-oesophageal reflux disease; H2RA, histamine-2 receptor antagonist;
HDL-C, high-density lipoprotein cholesterol; PPI, proton pump inhibitor.

*Serum uric acid concentration >7.5 mg/dI.

FFrom 5145 transition periods.

The same phenomenon may be applied to PPI/H2RA use that is
associated with progression on the grounds of indication and
regression probably causally related through treatment.

Hypothesis testing for such net force:for each risk factor
mentioned above is performed as follows. The transition rate
function is first developed:

Mlt) = heiltlexp(BX(t), forj=1,2

where gy and Ao, are baseline progression and regression rates,
B1 and B, are the corresponding regression coefficients, and X(r)
is the indicator variable concerned with the presence of risk
factors at time ¢ prior to the next transition. The null hypothesis
for an attributed lack of effect due to a risk factor is defined as
Bi—Po (net effect) = 0. The alternative hypothesis was set as p1—
B,#0, where B1—p,>0 indicates a detrimental effect and B;—
B,<0 indicates a protection. By using the estimated variance—
covariance matrix, the significance of a risk factor was
determined using the Wald test statistic.

To build a multivariate model, we used forward selection to
evaluate the additive effects of risk factors. The presence of
metabolic syndrome, and its individual components, were added
one by one into the model. The final model was selected based
on the log-likelihood ratio test.”” Using the set of risk factors
that were significant in the final model, we created a predicted
risk score based on regression coefficients estimated from the
model and the assigned time-invariant and time-varying factors.
Following the above notation of By and By, the predicted risk
score at time ¢ (S(¢)) for each set of risk factors is expressed by:
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S =3 (B By )X (0
J=1

where X;(1) is a set of significant factors and 4 is the number of
significant factors. Risk stratification according to this predicted
risk score yielded a series of different kinetic curves with
different shapes, showing heterogeneous natural courses of
disease. Analysis was done using an SAS/IML procedure
(version 9.1; SAS Institute Inc., Cary, North Carolina, USA).
All p values were two sided; p<<0.05 indicated significance.

RESULTS

Descriptive findings

Between June 2003 and December 2006, 19 812 subjects
underwent screening upper endoscopy at NTUH. Of these,
3669 had at least two examinations and comprised our study
group (table 1). Mean age (SD) was 56.3 (10.5) years; mean BMI
was 24.1 (3) kg/m’. GORD symptoms were reported in 11.3%.
The prevalence rate (16.4%) of erosive oesophagitis among these
3669 subjects was similar to that (15.7%) obtained from the
whole population (n =19 812) in the previous study.*® This may
suggest that we-did not have findings on the first endoscopy
that warranted more frequent surveillance for these subjects
with repeated endoscopy. Stratified by their endoscopic find-
ings, 10.3% of NE, 15:5% of A-B and 35.3% of C-D groups had
GORD symptoms. The'average duration of short-term PPI or
H2RA treatment was 2.1 (0.8) months. Thirty patients (0.15%)
were excluded for being long-term PPI or H2RA users. Barrett’s
oesophagus was too rare (0.06%) to be included.” As only 0.35%
had chronic renal insufficiency (serum creatinine concentration
=2 mg/dl), this was also excluded.

Transition rates between states in GORD's natural history
Subjects underwent up to four endoscopies creating three
epochs (baseline endoscopy to endoscopy 2, endoscopy 2 to 3,
and endoscopy 3 to 4). The mean duration of epochs 1, 2 and 3
(in days) was 528, (210), 392 (108) and 352 (60). Table 2 shows
aggregate numbers of observed transitions between states.
There were 5145 transitions, including 3669 in epoch 1, 1401
in epoch 2, and 336 in epoch 3. Observed rates of transition
from NE to erosive oesophagitis were 12.2% (95% CI 8.9% to
15.5%), 14.9% (95% CI 9% to 20.8%) and 17.9% (95% CI 13.2%
to 22.6%). The risk of progressing from class A-B to class C-D

Table 2 Aggregate counts of transitions between states during the
three study epochs

No. of subjects (%)

Epochs NE Class A-B Class C-D
Baseline Endoscopy 2 (n = 3669)
NE (n = 3066) 2693 (87.8) 350 (11.4) 23 (0.8)
Class A-B (n = 586) 249 (42.5) 304 (51.9) 33 (5.6)
Class C-D (n=17) 0(0) 0(0) 17 (100)
Endoscopy 2 Endoscopy 3 (n = 1140)
NE (n=930) 791 (85.1) 136 (14.6) 3(0.3)
Class A-B (n=198) 74 (37.3) 109 (55.1) 15 (7.6)
Class C-D (n=12) 0(0) 0(0) 12 (100)
Endoscopy 3 Endoscopy 4 (n = 336)
NE (n=252) 207 (82.1) 45 (17.9) 0(0)
Class A-B (n=78) 27 (34.6) 39 (50) 12 (15.4)
Class C-D (n=6) 0(0) 0(0) 6 (100)

NE, non-erosive state.
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oesophagitis increased from 5.6% (95% CI 3.7% to 7.5%) in
epoch 1 to 15.4% (95% CI 7.4% to 23.4%) in epoch 3; the
probability of regression from class A-B to NE decreased from
42.5% (95% CI 38.5% to 46.5%) in epoch 1 to 34.6% (95% CI
24.8% to 44.4%) in epoch 3. However, no statistically significant
increase in progression or decrease in regression across epochs
was noted (p>0.05). Because no class C-D subjects showed
regression to class A-B or NE, the annual regression rate from
C-D to A-B (ie, h4) was set to zero.

Annual progression rates from NE to A-B (ie, A1) and from A-
B to C-D (ie, Ag) were 0.151 (95% CI 0.136 to 0.165) and 0.079
(95% CI 0.063 to 0.094) per person year, respectively, and the
regression rate from A-B to NE (ie, &,) was 0.481 (95% CI 0.425
to 0.536) per person year. The corresponding figures were 0.139
(95% CI0.126 to 0.152), 0.084 (95% CI 0.066 to 0.101) and 0.346
(95% CI 0.294 to 0.398) when we excluded the transition
histories of being administered with short-term PPI or H2RA
treatment preceding the next transition.

Kinetic curves

Model fitting was assessed by comparing predicted with
observed transitions using y’; the lack of a significant difference
indicated a good fit for the model (p=10.415). The observed
transition histories were still compatible with the predicted
values using the cross-validation method (p =0.876). Figure 2A
shows the cumulative risk of developing class A-B (middle
curve) and class C-D oesophagitis (bottom curve) and the
probability of staying in the NE disease state (upper curve) for
subjects free of erosive disease at baseline. After a 10-year
follow-up, 68% of patients have NE disease, 19% class A-B, and
13% class C-D. Since disease regression is common, only 8% of
patients would stay in the NE state throughout the follow-up
period without any transition histories. Figure 2B shows the
cumulative risk of progressing to C-D, of remaining in A-B and
of regressing to NE for subjects with A-B at baseline,
respectively. Of these, 60% would ‘undergo regression to NE
within 10 years, 17% would remain as A-B, and 23% would
progress to C-D.

0.9 —
0.8 NE—>NE
0.7 —
0.6

0.5

Probability

0.4 —

0.3 —

NE —A-B

1 2 3 4 5 6 7 8 9 10
Time (years)

Figure 2

Effects of risk factors on GORD’s natural course

Univariate analysis

Table 3 shows the results when we introduced covariates one by
one into our model. We only evaluated effects on transitions
between NE and A-B because there were too few transitions
from A-B to C-D to allow stable parameter estimation.

Being male (RR=2.36) and having a BMI =27 kg/m’
(RR =1.28) both raised the likelihood of progressing from NE
to erosive disease and lowered the likelihood of regression from
erosive to NE disease (RR = 0.55 and 0.70). Smokers and heavy
drinkers had a significant risk of erosive disease (RR =2.27 and
1.32). Subjects with metabolic risk factors, including hyperch-
olesterolaemia, hyperuricaemia, enlarged waist circumference,
hypertension, low HDL cholesterol level, hypertriglycaemia and
metabolic syndrome, were more likely to progress from NE to
erosive disease and/or less likely to regress from erosive to NE
states. Short-term PPI or H2RA use increased the likelihood of
regression from erosive to NE states (RR=2.83). GORD
symptoms increased the risk of erosive disease (net RR = 1.64).

Multivariate analysis

We used forward. selection to evaluate the additive effects of
covariates on disease onset and regression. The initial model
included only gender (the most significant factor in univariate
analysis). We then added variables until they stopped adding
significantly to the model. The final model included gender,
smoking, metabolic syndrome and short-term PPI or H2RA
usage (see table 4 for resulting risk estimates).

The clinical weight each risk factor contributes to (the net
effect of regression coefficients) was 1.46 (natural logarithm of
4.31) for male gender, 0.18 for smoking, 0.56 for metabolic
syndrome and —0.61 for short-term PPI or H2RA. The predicted
risk score at time ¢ based on the clinical weight together with
risk factor was:

Risk score = (1.46 xmale}+(0.18 xsmoking)+(0.56 xmetabolic syndro-
me)— (0.61 xshort-term use of PPl or H2RA)

0.9 —
0.8 |
0.7 A-B—=NE
0.6

0.5 —

Probability

0.4 —

0.3 —

0.2 —

0.1 — —x

Time (years)

(A) The kinetic curves (cumulative probabilities, see Appendix 2) of transition from non-erosive to class A-B or class C-D disease, and of

remaining in the non-erosive state. (B) The kinetic curves (cumulative probabilities) of transition from class A-B to class C-D disease, of remaining in
the class A-B disease state, and of regression from class A-B to the non-erosive state.
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Table 3 Relative risk of transition and corresponding 95% Cls by factors from the univariate three-state Markov model

Variables*

RR (95% CI)t

NE—class A-B

Class A-B—NE

Net effect

Age =65 years
Male

Body mass index =27 kg/m’

Smoker

Alcohol use

Chronic disease
Cardiac
Pulmonary
Hepatic

Peptic ulcer disease

Cholesterol =200 mg/dl

Hyperuricaemia and/or history of gout

Metabolic syndrome

Enlarged waist circumference

Hypertension or blood pressure =130/85 mm Hg

Diabetes or fasting glucose =110 mg/dI

HDL-C <40 mg/dI

Triglycerides =150 mg/dl

Exercise frequency
Sleep quality
Symptoms of GORD

Short-term use of PPl or H2RA

1.19 (0.95 to 1.48)

2.36 (1.79 to 3.13)%
1.28 (1.01 to 1.65)f
2.27 (1.68 to 3.06)%
1.32 (1.08 to 1.62)

0.28 (0.07 to 1.16)
0.98 (0.58 to 1.65)
1.01 (0.76 to 1.34)
1.17 (0.92 to 1.49)
0.86 (0.63 to 1.19)
1.46 (1.06 to 1.99)F
1.42 (1.11 to 1.80)%
1.02 (0.84 to 1.25)
1.32 (1.04 to 1.68)}
1.00 (0.68 to 1.48)
1.39.(1.15 to 1.68)%
1.17 (0.95 to 1.45)
0.94 (0:76 to 1.17)
1.03 (0:77 to 1.38)
1.23 (0.93 to 1.63)
1.31 (0.86 to 1.97)

1.02 (0.78 to 1.34)
0.55 (0.40 to 0.74)}
0.70 (0.52 to 0.96)
1.38 (0.96 to 1.97)
0.99 (0.78 to 1.26)

1.19 (0.59 to 2.39)
0.53 (0.19 to 1.45)
1.09 (0.79 to 1.54)
0.88 (0.66 to 1.17)
0.52 (0.34 to 0.79)%
0.90 (0.61 to 1.34)
0.76 (0.55 to 0.97)%
0.78 (0.61 to 0.99)%
0.87 (0.64 to 1.17)
0.68 (0.42 to 1.09)
1.00 (0.79 to 1.26)
0.71 (0.55 to 0.91)%
1.11 (0.87 to 1.45)
1.12:(0.81 to 1.54)
0.76°(0.54 to 1.05)
2.83(2.14 to 3.71)%

1.17 (0.91 to 1.50)
4.33 (3.30 to 5.66);
1.81 (1.36 to 2.41)3
1.65 (1.24 to 2.18)3
1.34 (1.07 to 1.69);

0.23 (0.06 to 1.02)
1.86 (0.72 to 4.80)
0.92 (0.67 to 1.26)
1.33 (1.02 to 1.75)f
1.66 (1.08 to 2.55)1
1.61 (1.12 to 2.33)
1.87 (1.40 to 2.51)F
1.31 (1.04 to 1.65)f
1.53 (1.15 to 2.04)1
1.48 (0.91 to 2.41)
1.39 (1.12 to 1.73)
1.66 (1.30 to 2.12)%
0.84 (0.67 to 1.07)
0.92 (0.68 to 1.25)
1.64 (1.18 to 2.27);
0.46 (0.33 to 0.65)%

*Factors were dichotomsed (no/yes) as follows: age =65 years, male, body mass index =27 kg/m’, smoker, alcohol consumed = once per week, metabolic syndrome, exercise
more than twice per week, poor sleep quality, symptoms of GORD and use of short-term PPl or H2RA. The “no™ group constitutes the baseline comparator.
TThe RR for evaluating the role of each factor was arrived at by taking the exponential of the regression coefficient ([3) of the Markov regression—that is, exp(f;) for progression,

exp(p.) for regression and exp(p,—f,) for the net effect.
1p<0.05.

GORD, gastro-oesophageal reflux disease; HDL-C, high-density lipoprotein cholesterol; H2RA, histamine-2 receptor antagonist; PPI, proton pump inhibitor.

These dichotomous variables were coded as described in
table 4.

Kinetic curves can be stratified by classifying predicted risk
score into four categories, as shown in fig SA-D. A female with
reflux, for example, who does not smoke or have metabolic
syndrome but received short-term PPI treatment (total risk
score of 0+0+0—0.61 = —0.61), would have the lowest prob-
ability of progressing to erosive disease (fig 3A, low risk group).
An untreated male smoker with metabolic syndrome (total risk
score of 1.46+0.18+0.56—0=2.2) would have" the highest
probability of progressing from NE to erosive disease (fig 3D,
high risk group). The higher the risk score, the higher the
probability of developing erosive oesophagitis.

DISCUSSION
We quantified the natural history of GORD by fitting a
large longitudinal follow-up database of patients undergoing

endoscopy. The step-by-step transitions are a solid demonstra-
tion of GORD’s dynamic nature. The predicted risk score may
enable clinicians to develop individually tailored preventive
strategies.

In addition to cross-validation, several studies support our
model’s credibility: on ‘external predictive validity. Among
patients with NE reflux disease, 5/33 (15%) developed erosive
changes within ‘6. months®; 16 of 18 (89%) became erosive 10
years later.” A large database of 2306 GORD patients showed
thati cesophageal mucosa over 7.6 months was unchanged in
67% of patients (our model predicted 67%), improved in 21%
(predicted, 27%) and worsened in 11% (predicted, 6%).* Among
3894 GORD patients followed for 2 years, 25% with NE reflux
disease progressed to A-B (predicted, 18%) and 0.6% progressed
to C-D (predicted, 1.5%); 37% of those with A-B remained A-B
(predicted, 39%) and 61% regressed to NE (predicted, 51%).*
Five years later, 72% of those with NE reflux disease at baseline

Table 4 Relative risk of transition and corresponding 95% Cls from the multivariate three-state Markov

model
RR (95%Cl)+
Variables* NE—class A-B Class A-B—NE Net effect
Male 2.36 (1.73 to 2.97)% 0.53 (0.40 to 0.74)% 4.31 (3.22 to 5.75)%
Smoker 1.77 (1.32 to 2.36)% 1.48 (0.98 to 2.15) 1.20 (1.03 to 1.39)F

Metabolic syndrome

1.29 (1.18 to 1.42)%

0.74 (0.53 to 0.98)

1.75 (1.29 to 2.38)f

Short-term use of PPl or H2RA

1.73 (0.92 to 2.77)

3.19 (2.32 to 4.44)% 0.54 (0.39 to 0.75)%

*Factors were dichotomised (no/yes) as follows: male, smoker, metabolic syndrome and use of short-term use of PPl or H2RA. The

“no” group constitutes the baseline comparator.

FThe RR for evaluating the role of each factor was arrived at by taking the exponential of the regression coefficient () of the
Markov regression—that is, exp(f3;) for progression, exp(p,) for regression and exp(f;—f,) for the net effect.

ip <0.05.

H2RA, histamine-2 receptor antagonist; PPI, proton pump inhibitor.
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Figure 3 The kinetic curves (cumulative probabilities) of transition from non-erosive to class A-B or class C-D disease, and of remaining in the non-
erosive disease state, stratified by individual risk score. A to D illustrate, respectively, the cumulative probability of transition between the above states
for those with a risk score of <0, of between 0 and 1, of between 1 and 2, and of >2.

remained NE (predicted, 74%), 22% progressed to A-B
(predicted, 20%) and 6% progressed to C-D or Barrett’s
oesophagus (predicted, 6%). For patients with class A-B at
baseline, 57% regressed to NE (predicted, 63%), 31% stayed A-B
(predicted, 21%) and 12% became C-D disease or Barrett’s
oesophagus (predicted, 16%).*

A plausible link can be established between category and
continuum theories. The most significant factor affecting
vulnerability to erosive oesophagitis is gender. Hence, a slim
female who does not smoke or drink alcohol may remain in the
NE state for a long time with little chance of developing erosive
disease. An obese male, in contrast, who smokes, drinks heavily
and has metabolic syndrome (again a typical picture) would
probably progress to erosive disease. The probability of changes
in disease status being detected at endoscopy would also
increase. Thus, different combinations of risk factors lead to
different severities of intracesophageal damage and the disease
appears as a continuum upon endoscopic inspection.

Gut 2009;58:174-181. doi:10.1136/gut.2008.162305

The pathogenesis of reflux symptoms is complicated and
cannot be explained solely by intraoesophageal damage. Enhanced
peripheral and central neural perceptions of stimuli may be crucial
in symptom generation.* As the above illustrates, demographic
and endoscopic findings can vary markedly in symptomatic
patients and may explain why GORD seems categorical under a
symptom-oriented approach. Treating cases of reflux as catego-
rical entities according to the mechanisms of symptom generation
is worthwhile; however, the value of identifying risk factors and
protecting the oesophageal mucosa from irreversible damage
cannot be overemphasised. Since spontaneous regression is still
possible in patients with low-grade erosive disease without
pharmacological treatment, evaluation of individual risk at this
stage would give patients opportunities to modify their behaviour
(weight reduction, giving up smoking) and enable clinicians to
select patients most likely to develop irreversible changes for
endoscopic screening and offer them early pharmacological
treatment. This argument has been supported by our findings.
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After removing the effect of short-term treatment, the regression
rate has been attenuated from 0.481 to 0.346. This suggests the
short-term treatment effect accounts for 27% (1—0.35/0.48) and
other significant risk factors are responsible for 73%. The
possibility of disease regression, making allowance for short-term
treatment effect, remained and may be related to the modification
of other risk factors.

Obesity significantly increased the risk of GORD symptoms,
erosive oesophagitis, Barrett’s oesophagus and oesophageal
adenocarcinoma.”® However, obesity cannot be the sole reason.
Hypertension was found, after adjusting for BMI, to be
associated with erosive oesophagitis.* In a Japanese population,
male sex, obesity, hyperglycaemia and hypertension were
independent  risk  factors for erosive  oesophagitis.”
Investigating a database of a Korean population, the presence
of metabolic syndrome and a higher visceral adipose tissue area
were risk factors.®® Consistent with the above, we found an
association between several metabolic risk factors and acceler-
ated progression to or attenuated regression from erosive
disease, which suggests a potential benefit of treating metabolic
disorders in GORD patients. The recommendation to ‘abstain
from smoking and alcohol is justified.

Our results are credible for several reasons. First, we had
numerous cases of NE and were able to assess progression to
erosive disease. The simultaneous evaluation of 'symptomatic and
asymptomatic subjects also enabled us to observe the entire disease
spectrum. Secondly, all our endoscopists completed the same
training programme using a standardised rating protocol. This
substantially reduced heterogeneity amongst observers  and
strengthened our ability to model natural history. Thirdly, we
found no spontaneous regressions from high-grade erosive states,
which conflicts with findings that 42% of patients with class C=D
disease regress to A—B and 50% to NE disease within 2 years. These
latter results were obtained from symptomatic patients with
GORD who were participating in a therapeutic trial and are
potentially confounded by pharmacological effects. The fact that
most of our participants remained asymptomatic, even iin high-
grade erosive states, lowered their incentive to seek treatment and
allowed us to assess the uninterrupted natural history of the disease.

Because progression of GORD is orderly, the Markov
approach was appropriate for modelling. However, our target
group tended to reflect the general population, so there were
few transitions from low- to high-grade oesophagitis and we
were unable to investigate the effects of covariates on this stage.
Secondly, information about H pylori infection was not
available. For subjects with antrum-predominant gastritis, H
pylori may increase gastric acid secretion and thus increase the
risk of GORD.¥ * This is supported by our finding that peptic
ulcer disease (mostly duodenal ulcer) at baseline was associated
with a higher risk of progression to an erosive state. However,
the effect of H pylori eradication on GORD should be
investigated. Finally, a short course of acid-suppressing treat-
ment is common among patients with minor erosive disease,
and considering this factor in the Markov model may improve
its ability to predict disease progression.'® However, the
exclusion of long-term users of PPIs or H2RAs may limit the
generalisability of the model to patients with earlier onset
disease or more severe disease. The evaluation of a large and
longitudinal database is warranted in order to update our
parameter estimates and extend our model to include patients
who require long-term treatment with acid-suppressing medica-
tion and who are diagnosed with Barrett’s oesophagus.

Our findings suggest that intracesophageal damage develops
as a dynamic process over time. Risk factors in susceptible
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individuals modulate the likelihood of state-to-state transitions,
resulting (upon endoscopy) in the appearance of a continuous
spectrum of disease. GORD can therefore be staged with respect
to the extent of progression, as with many other chronic
diseases. The translation of the quantified knowledge of
GORD’s natural history into predicted risk score together with
the kinetic curve will be vital for developing individually
tailored prevention and screening programmes, to identify
candidates for potential interventions, and to determine optimal
timing of proposed interventions.
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APPENDIX 1

Model specification and the likelihood function for data on

endoscopic examination
The transition rates in our three-state madel can be expressed in an intensity matrix as
follows:

Current state

1 2 3
1 (. O
)»2 —(/12+/13] /13
3 0 /14 —/14

Previous state

where states 1, 2 and 3 represent states NE, LA class A-B and LA class C-D,
respectively. The four transition parameters of A,—A4 have been defined in the text
and fig 1. Using the Kolmogorov equation,” the corresponding transition probabilities
can be expressed as follows:

Current state

1 2 3
1[ PO PO P50
2| Py Pyt Py
3L AP0 Pyl P

Previous state

Gut 2009;58:174-181. doi:10.1136/gut.2008.162305

where Plt) = Pr{X({t) = j|X(t—s) = i}isafunction of A—hy, 0 <ty <t;ij=1,
Each individual has his/her own history of endoscopic examination. The likelihood
function is established based on the transition probabilities with the use of the data on
the history of examinations, in order to estimate the transition parameters A—A4.
Such a type of data could be, for example, a man of age 53 years who had undergone
repeated endoscopic examinations with the results as follows: NE with smoking on 12
September 2003, class A-B non-smoking on 27 September 2004, NE on 22 July 2005,
and NE, again, on 1 June 2006. According to the “lack memory” property of a Markov
process, this personal history can be decomposed into three epochs according to the
consecutive four endoscaopic examinations: (NE—class A-B, 1.04 years| smoking on
12 September), (class A-B—NE, 0.82 years| non-smoking on 27 September),
(NE—NE, 0.86 years| still non-smoking on 22 July), as shown for the study group as
a whole in table 2. The likelihood of an individual following this history is P;,(1.04 |
smoking) x P2;(0.82| non-smoking)x P;1(0.86| non-smoking). Note that irregular
times are specified for different individuals. To generalise, if n individuals are assessed
at times to, t;, t, and t3, creating three epochs (t1—tg), (t,—t1) and (t3—t;), the total
likelihood function for all individuals can be written as:

=17, j=1

3 3
L= /I_I I P,J(t/ 4 )"
where the nj; denotes the number of individuals who are in state / at time #_; and in
state / at time . The maximum likelihood estimates of the transition rates can be
obtained using the Newton—Raphson procedure.

APPENDIX 2

Kinetic curves based on the estimated transition rates

Given the estimated annual progression rates from NE to class A-B oesophagitis and
fram/A=B to class C-D oesophagitis of 0.151 (A4) and 0.079 (i3) per person year,
respectively, and the regression rate from class A-B to NE and from C-D to class A-B
of 0481 (\,) per person year and 0 (A4), respectively, the transition rate matrix can be
expressed as follows:

Current state

1 2 3
Previous state | | ~0-151 0.151 0
2. 0.481 —(0.481+0.079) 0.079
3 0 0 0o .

The cumulative risk  (probability) over time can be calculated using an SAS/IML
procedure.” For example, the first year cumulative risk is demonstrated as follows:

Current state

1 2 3
Previous state | | 0-887 0.108 0.005
0.344 0.595 0.061
3 0 0 1T

where the upper and middle rows indicate the first year cumulative risks depicted in
the kinetic curve 2A and 2B, respectively.
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ABSTRACT

Background: Although screening and treatment for Helicobacter pylori infection is

considered a plausible approach for prevention of premalignant gastric lesions and invasive

cancer, few long-term population-based cohort studies have substantiated its efficacy.

Methods: Gastric cancer prevention programs were started from 1995 for Taiwanese adults

residing on Matsu Islands, where secondary prevention was the traditional strategy.

Population-based screening and treatment of Helicobacter pylori was further implemented

between 2004 and 2008. Main outcome measures were changes of premalignant gastric

lesions and gastric cancer before and after the new intervention.

Results: The efficacy in reducing H. pylori infection was 91.4% (95% CI: 89.3-93.4%) while

the annual incidence rate of re-infection/recrudescence was estimated to be 1% (95% CI:

0.6-1.4%) per person-year. The annual incidence of gastric atrophy declined from 8.2% per

person-year between 1995 and 2004 to 3:5% between 2004 and 2008, resulting in an efficacy

of 57% (95% CI: 5-81%; P = 0.02). In contrast, the incidence rate of intestinal metaplasia

was 4.7% and 6.1% per person-year, indicating the lack of intervention efficacy. The average

five-year incidence of gastric cancer declined from 40.3 to 30.4 per 100,000 person-years,

resulting in an overall efficacy of 25% but not statistically significant (P = 0.21), while that of

esophagitis was 6% (95% CI: 5.1-6.9%) following treatment.

Conclusions: Population-based screening and treatment for Helicobacter pylori infection is
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associated with successful prevention of gastric atrophy at the expense of increased

esophagitis. Furthermore, it appears promising for prevention of gastric cancer especially in

high-risk populations.
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INTRODUCTION

Helicobacter pylori is well recognized as a class I carcinogen' because long-term
colonization of this organism can provoke inflammation and atrophy™’, that further leads to
malignant transformation at which preventive measures in lieu of multidisciplinary therapies
are targeted.* The impact of H. pylori eradication on reducing premalignant gastric lesions’™
and invasive cancer'*"” is therefore called into attention.

However, the definite conclusion drawn from previous studies remains elusive partly
because the prevalence of H.' pylori infection varies from country to country and partly
because the dwelling time of premalignancy is long.!* Since the transition from inflamed

s : - ’ 231
mucosa to premalignancy is a common carcinogenic pathway”>"

, it is therefore interesting
and efficient to corroborate the effect of H. pylori eradication on the early precursor lesions,
particularly gastric atrophy and intestinal metaplasia, by using population-based empirical
data with emphasis on the high-risk areas where virulent strains of H. pylori infection are
highly prevalent and premalignancy is commonly observed at the start of active intervention.’
Providing such a solid and empirical evidence would also facilitate clinicians to target
aggressive therapy to those susceptible patients and to design surveillance programs for those
unresponsive to treatment. '

Between 1995 and 1999, a mass screening for gastric cancer was implemented over a

Taiwanese population'’ and the installation of treatment for H. pylori infection has been
pop py
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further launched since 2004."® This offers a natural opportunity to assess the effect of H.
pylori eradication on reducing early premalignant lesions by dividing our study period into

two epochs: 1995-2003 (before chemoprevention) and 2004-2008 (after chemoprevention).

METHODS
Study Subjects and Design

A detailed description of the recruitment and screening procedures of the gastric cancer
prevention program has been reported previously.'”'® Briefly, the target population was
comprised of approximate 5,000 residents living in the Matsu Islands (Figure 1) who were 30
years of age or older and listed in the population registry. Several prevention programs have
been implemented for this island population because of their limited-access to health care.
These program and study designs are delineated in Figure 2.

Between 1995 and 1999, the prevention program mainly focused on mass screening for
gastric cancer whereas premalignant lesions were concomitantly detected after the
administration of endoscopy. The implementation of chemoprevention was therefore planned
in the year of 2004 in order to wash out the possible effect of screening on the interruption of
natural course of premalignant gastric lesions. It is expected that the incident premalignant
lesions would be replenished to reach the figure representing the underlying population until

2004 given a five-year period without active intervention, which provides an opportunity to
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offer a historical control as the comparator for the chemoprevention group. The comparison
of H. pylori infection and incident premalignant lesions before and after chemoprevention,
so-called “before and after” study design, was made possible to evaluate the efficacy of
chemoprevention.

Before and After Chemoprevention

Before the initiation of chemoprevention, a secondary prevention program had been
implemented in 1995 as a part of the Digestive System Cancer Screening Program.'” The
population was stratified according to the level of serum pepsinogen measurement and H.
pylori antibody, and a structured questionnaire was administered with face-to-face interview.
Subjects identified as having a higher risk for gastric cancer referred to undergo an
endoscopic examination. Biopsy specimens were taken from the gastric antrum and corpus
for histologic assessment. H. pylori treatment was not applied since evidence remained
inconclusive at that time.

In 2002, the program was expanded to include both other neoplastic and non-neoplastic
diseases, which was termed the Matsu Community-Based Multiple Screening Program with
the design that is similar to the most northern area, Keelung city, in Taiwan.'” The periodic
health assessments and services have been delivered up to now. It should be noted that this
screening program did not include serum pepsinogen measurement as the oncoming

chemoprevention would breed after this period.
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In 2004, a primary prevention program was implemented and appended to the screening
program. The detailed information on chemoprevention and preliminary results were
described in full elsewhere.'® In brief, participants positive for the *C-urea breath test were
referred to undergo endoscopic screening, histologic assessment, one-week
clarithromycin-based triple therapy, and a confirmatory test. For subjects whose initial
treatment failed, the intervention further included the re-treatment consisting of ten-day
levofloxacin-based triple therapy and a confirmatory test.

In 2008, another course of primary prevention was delivered and new participants were
also encouraged to undergo the same screening and treatment procedures. The screening
procedure had three main objectives. The first was to determine the sustainability of H. pylori
eradication such that bacterial re-infection, which possessed the ‘potential to overturn
treatment efficacy'®, could be ruled out. The second was to evaluate the efficacy of new
intervention on the intermediate end-points of gastric atrophy and intestinal metaplasia. The
third was to increase the rate of coverage of H. pylori treatment as the number of eligible
subjects might increase. Relevant demographic data for the study population are provided in
the supplementary materials. All participants provided informed consent, and the Ethics
Committee of the National Taiwan University Hospital approved the study (no. 940110).
Histologic Assessment

The protocol for the biopsy procedure specified the same locations to be sampled.'”"®
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Senior histopathologists performed the histologic assessment. Specimens were graded using a
categorical construct’ which included the identification of normal mucosa, superficial
gastritis, gastric atrophy, and intestinal metaplasia according to the most advanced lesion
observed in each set of biopsies for each subject. In addition to the categorical construct, an
ordinal scale based on the updated Sydney classification®® was used beginning in 2004 to rate
the severity of each intermediate category as none (0), mild (1), moderate (2), or marked (3).
To confirm that histologic assessments performed over this long study period were reliable,
100 pre-treatment samples collected in 2004 were randomly selected for re-evaluation by the
same pathologist in 2009. Using the above categorical construct, a substantial level of
agreement with the kappa value of 0.64 (95% confidence interval [CI]: 0.51-0.77) was
observed.”! The data regarding endoscopic and histologic diagnoses are presented in the
supplemental materials.
Adjustment for the History Effect

To validate the efficacy of chemoprevention making allowance for the influences other
than H. pylori eradication, such as the improvements of hygiene and socio-environment
(regarded as “history effect””) ** that is the main threat of using such a historical control before
intervention, we extrapolated the rate of premalignant lesions by following the time trend
from baseline data in 1995 to those in 2004 and compared the expected number of cases with

the observed accrual in endoscopic examination in 2008 by adjusting the calendar year, a
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proxy for the history effect.

Regarding the impact of intervention on gastric cancer, the trend of gastric cancer
incidence rates” over the study period was plotted to examine whether there existed a
disconnected gap in the trend graphs before and after intervention. To account for the history
effect, the incidence of gastric cancer in the present study was compared to that in Taiwan
and the standardized incidence ratios were calculated.

Statistical Analysis

The incidence rates of gastric atrophy, intestinal metaplasia, and gastric cancer were
calculated before and after intervention, and differences were expressed by rate ratio (namely
as the relative risk). The efficacy of H. pylori treatment was calculated as (1 — relative
risk)x 100%.2* The histologic severity scores detected by the mass endoscopic screenings
performed in 2004 were compared with those performed in 2008, with statistical significance

of differences evaluated by the Wilcoxon signed ranks test.

RESULTS
Attendance and Compliance Rates
The attendance rate was 61.7% and 77.4% for the mass screening program in 1995 and

chemoprevention in 2004, respectively. The corresponding compliance rates with the

second-stage endoscopy were 34.8%, 68.2%, and 71.9% in 1995, 2004, and 2008,
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respectively. Among the 1,762 residents who had undergone a baseline histologic assessment
in 2004, 1,169 (66.3%) received a follow-up *C-urea breath test in 2008. Among them, 1,056
(90.3%) subjects were free from H. pylori infection, and 841 (71.9%) underwent a
face-to-face interview, endoscopy, and histologic reassessment.

Efficacy in the Reduction of H. pylori Infection

After targeting the 841 H. pylori infection positives, the number of H. pylori infection
remained was 94 (11.2%). Poor compliance with treatment was confirmed in 33 (3.9%) of
them. The efficacy in reducing H. pylori infection was 91.4% (95% CI: 89.3-93.4%).
Thirty-two (3.8%) subjects remained carriers of H. pylori despite the' administration of two
courses of triple antibiotic therapy, suggesting the presence of drug-resistant strains.
Considering re-infection/recrudescence, 29 (3.5%) subjects who had-previously undergone
successful H. pylori eradication therapy in 2004 were tested positive in 2008. The annual
incidence rate of re-infection/recrudescence was estimated to be 1% (29/2,914, 95% CI.
0.6—1.4%) per person-year.

At the population level, the prevalence rate of H. pylori infection was 64.8% in 1995,
which was close to 63.0% at baseline before chemoprevention in 2004. It dwindled to 13.4%
(including 182 new participants) when the survey on H. pylori infection was conducted in the
year of 2008. The effectiveness of chemoprevention applied to the population was therefore

estimated as 78.7% (95% CI: 76.8-80.7%).
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Efficacy in the Reduction of Premalignant Gastric Lesions

The annual incidence declined from 8.2% (95% CI: 6-10.3%) per person-year between

1995 and 2004 to 3.5% (95% CI: 1-6.1%) between 2004 and 2008, yielding a relative risk of

0.434 (95% CI: 0.194-0.951; P = 0.02) and an efficacy of 57% in reducing gastric atrophy

(Table 1). The benefit was further supported by the fact that the severity scores for acute

inflammation, chronic inflammation, gastric atrophy, and mucosa-associated lymphoid tissue

were found to decrease substantially after treatment (elaborated in the supplemental

materials).

In contrast, the incidence rate of intestinal metaplasia was 4.7% (95% CI: 3.1-6.2%) and

6.1% (95% CI: 5-7.1%) per person-year before and after chemoprevention, respectively (P =

0.09). This suggests that intervention may not be effective in the prevention of intestinal

metaplasia given an insufficient follow-up period. It was also consistent with the histologic

finding that the severity score for intestinal metaplasia did not show any significant change.

Identification of individual factors associated with histologic response showed that successful

eradication of H. pylori was associated with a significant decrease in severity scores. Note

that this effect has been modified by the age (elaborated in the supplemental materials).

It should be noted that the prevalence of endoscopic esophagitis increased from 13.6% to

27.4% (P <0.001), yielding an annual incidence rate of 6% (163/2,723, 95% CI: 5.1-6.9%)

per person-year. For those who were detected with esophagitis at the baseline, their severity
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also increased after H. pylori treatment (P <0.001) (elaborated in the supplemental materials).

Changes in Incidence Rates of Gastric Cancer

Regarding the yield of cancer, two gastric cancers were detected by screening during the

period of 1995-1999 and four in 2004. No cancer cases were found by screening in 2008.

Trends over time in the incidence rates of gastric cancer are illustrated in Figure 3. Prior to

2004, annual incidence rates of gastric cancer were high and slowly declined with time.

Following the first round of chemoprevention in 2004, a marked peak in gastric cancer

incidence was observed followed by a pronounced and rapid decline. The case numbers,

person-years, and standardized incidence ratios are presented in Table 2. The five-year

average incidence of gastric cancer declined from 40.3 (95% CI: 20.6-60.0) to 30.4 (95% CI:

15.0-45.7) per 100,000 person-years for the periods of 1999-2003 and 2004-2008,

respectively. The relative risk was found to be 0.753 (95% CI: 0.372-1.524; P = 0.21);

intervention efficacy in prevention of gastric cancer was estimated to be 25%.

Adjustment for the History Effect

As mentioned before, it is of interest to examine the changes of incidence on premalignant

gastric lesions and gastric cancer by using our long-term follow-up cohort from 1995

onwards to evaluate the efficacy of chemoprevention, making allowance for history effect. To

reach this goal, we estimated the rate changes in gastric atrophy and intestinal metaplasia by

comparing cases at baseline (1995) with those detected at 2004 before chemoprevention. The
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results on the decline of both gastric atrophy and intestinal metaplasia were consistently
around 6% per year. We further extrapolated the expected numbers of cases who would have
harbored gastric atrophy in 2008 without active intervention given the risk set followed from
2004 to 2008. The comparison between the observed and the expected numbers yielded a
treatment efficacy of 61% or so (elaborated in the supplemental materials), which was close
to 57% reduction in the change of incidence rate of gastric atrophy.

The expected numbers of intestinal metaplasia were also extrapolated in a similar manner.
The finding again indicated a lack of significant reduction in intestinal metaplasia after the
adjustment for history effect.

History effect was estimated to account for an annual decline of 10% in gastric cancer
incidence rate (P < 0.01). In contrast, the incidence rates of gastric cancer in Taiwan, without

active intervention, were relatively constant over the same study period.

DISCUSSION

The present study quantified the benefits of screening and treatment for H. pylori infection
by providing a 57% reduction of gastric atrophy when this purported approach is applied to a
large population. However, such an intervention was not efficacious in arresting the
occurrence or decreasing the histologic severity of intestinal metaplasia. In addition to

support the “point of no return” theory'', our findings suggest that both age and histology are
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amenable to identify subjects who would be responsive to the anti-H. pylori treatment.”

We confirmed that the most effective means to affect the natural course of gastric
carcinogenesis is mass screening and installation of treatment for H. pylori infection, a notion
that has been advocated in previous decision analysis studies.'***>° Our chemoprevention
regimen'®’" is valuable for planning country or region wide eradication programs because the
treatment efficacy and sustainability on reducing H. pylori infection are higher than
previously reported.””'" The re-infection/recrudescence rate of 1% per person-year not only
supports previously assumed rates'**"? but is also lower than the threshold value for the loss
of cost-effectiveness.'*

The ultimate goal of population-based H. pylori treatment is to prevent the occurrence of
gastric cancer. However, a pooled analysis of five randomized controlled trials’'"'* still
revealed a non-significant risk reduction of 35%.>* The similar finding was observed in our
study that showed a decline of incidence of gastric cancer with time may be attributed to the
“history effect” rather than eradication of H. pylori. Randomization undoubtedly can generate
groups with comparable profiles to validate the effects of treatment; however, this approach is
constrained by the fact that cancer prevention benefits are realized decades later."> During
this long quiescent period, history effect has contributed to the observed decline of gastric

cancer incidence.® Nonetheless, this decline is moving at a relatively slow rate in the

high-risk areas or populations® (summarized in the supplemental materials) and our study
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successfully confirms that active intervention can shorten this process. A meaningful result
can be expected after a longer period of follow-up because a substantial benefit can be
derived from any treatment that prevents inflamed mucosa from undergoing atrophic
changes.”"® Such optimism is supported by lessons learned from population-based studies
targeted at prevention of occurrence of other human cancers.**>¢

Cross-sectional studies have suggested that the widespread eradication of H. pylori may
harbor unforeseen dangers’’, such as the increases of gastroesophageal reflux’® and childhood
asthma.”® The causal relationship was revealed in our population known to have a high
prevalence of gastric atrophy because the prevalence of endoscopic esophagitis was doubled
following the treatment. Although a reduction in cancer risk may outweigh this potential
drawback, further preventive strategies should be designed for this emerging disease.*’

In conclusion, population-based screening in conjunction with. treatment for H. pylori
infection was found to provide a significant benefit in prevention of gastric atrophy. This
finding strongly supports the value of intervention for young adults infected with this

organism and warrants its empirical population-wide application in regions with a high

incidence of gastric cancer.
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Table 1. Efficacy of Helicobacter pylori eradication in changing the incidence rates of premalignant gastric lesions and gastric cancer

Incidence rate per 100 person-year
Outcome variables

RR (95% CI)

Before chemoprevention After chemoprevention

After / before chemoprevention

8.2 (49/601.177) 3.5.(7/197.821)

Gastric atrophy

0.434 (0.194-0.951)*

Intestinal metaplasia 4.7 (33/704.701) 6.1 (130/2,149.232)

1.291 (0.881-1.891)

Incidence rate per 100,000 person-years
Outcome variable

RR (95% CI)

Before chemoprevention After chemoprevention

After / before chemoprevention

Gastric cancer 40.3 (16/39,713) 30.4 (15/49,416)

0.753 (0.372-1.524)

RR = relative risk; CI = confidence interval

*P <0.05
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Table 2. Numbers of subjects at risk, numbers of incident cases, incidence rates of gastric cancer per 100,000 subjects, and standardized

incidence ratios with the reference population in Taiwan per year of a 14-year study period

Year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
No. of subjects 5711 5959 7,240 7,536 6,560 6,733 8,851 8,763 8,806 9,359 10,345 9,786 9,965 9,961
No. of gastric cancers 4 5 5 4 4 2 6 1 3 9 1 2 2 1

Incidence rates 70.040 83.914 69.061 53.079 60.976 29.704 67.789 11.412 34.068 96.164 9.667 20.437 20.070 10.039
SIR 5.034 5.154 3.799 3378 3395 1.707 -4.055 0.650 :2.030 5.564 0.599 1.184 1.187 0.619

SIR = standardized incidence ratio
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FIGURE LEGENDS
Figure 1. Location of the Matsu Islands. Matsu Islands are an archipelago of five major islands in the Taiwan Strait, including the Nangan,
Beigan, Eastern Jiunguang, Western Jiunguang, and Dungyin. These islands are located about 100 miles from the shores of Taiwan near the

northern coast of Fujian province of the mainland China. The prevalence rate of H. pylori infection is each specified.

Figure 2. Interventions Implemented on the Matsu Islands and the Chronological Order of Performance. EGD = esophagogastroduodenoscopy;

FU = follow-up; UBT = urea breath test.

Figure 3. The Incidence of Gastric Cancer Between 1995 and 2008 Correlated with Screening and Treatment for Helicobacter pylori Infection.
The trend in gastric cancer incidence over time is represented by the solid line for subjects of the Matsu Islands and by the dotted line for
residents of Taiwan. The closed arrow indicates the implementation in 2004 of the chemoprevention program involving endoscopic screening

and Helicobacter pylori treatment.
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Supplemental Materials

We have provided the following supplemental data to support claims made in the
manuscript entitled “Can Helicobacter pylori Eradication Reduce the Premalignant

Gastric Lesions? A Population-Based Gastric Cancer Chemoprevention Study”
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Taipei; *Department of Pathology, College of Medicine, National Taiwan University,
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Supplemental Table 1. Demographic data of the study population

. . . Primary prevention
Types of interventions Secondary prevention
First round Second round
Total participants (n) 2,184 4,121 1,334
Age in years, mean (SD) 47.1 (13.4) 49.2 (12.8) 52 (10.8)
Males, n (%) 1,143 (52.3) 1,888 (45.8) 677 (50.8)
Biopsied population (n) 329 1,762 841
Age in years, mean (SD) 46.4 (11.1) 48.7 (11.5) 50.7 (9.4)
Males, n (%) 184 (55.9) 883 (50.1) 441 (52.4)

SD = standard deviation
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Supplemental Table 2. Endoscopic and histologic diagnoses before (2004) and after
(2008) the Helicobacter pylori treatment for the study participants (n = 841)

Prevalence Number (%)
Peptic ulcer diseases™
Baseline 102 (12.1)
Follow-up 104 (12.4)
Reflux esophagitis
Baseline 114 (13.6)
LA grade A 82 (9.8)
LA grade B 30 (3.6)
LA grade C 2(0.2)
LA grade D 0(0)
Follow-up 230 (27.3)
LA grade A 181 (21.5)
LA grade B 38 (4.5)
LA grade C 10(1.2)
LA grade D 1.(0.1)
Gastric atrophy
Baseline 511 (60.8)
Follow-up 115 (13.7)
Intestinal metaplasia
Baseline 263 (31.3)
Follow-up 327/(38.9)

* Including both the active ulcers and ulcer scars. LA, Los Angeles classification.

3
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Supplemental Table 3. Histologic severity scores obtained before (2004) and after (2008)
the Helicobacter pylori treatment for the study participants (n = 841) based on the
updated Sydney classification

Parameters Baseline Follow-up P value
Antrum

Acute inflammation
Median (range) 2 (0-3) 0(0-3) <0.0001
Mean + SD 1.57+0.83 0.14 £ 0.42

Chronic inflammation
Median (range) 2 (0-3) 1 (0-3) <0.0001
Mean + SD 2.09 £0.46 1.24 +£0.66

Gastric atrophy
Median (range) 1(0-3) 0(0-3) <0.0001
Mean + SD 1.27 +0.67 0.29+ 0.49

Intestinal metaplasia
Median (range) 0 (0-3) 0(0-3) 0.91
Mean + SD 0.61+1.04 0.61 £0.89

MALT
Median (range) 1(0-3) 0 (0-3) <0.0001
Mean + SD 1.17£1.09 0.16 £ 0.54

Corpus

Acute inflammation
Median (range) 1 (0-3) 0(0-3) <0.0001
Mean + SD 0.92 +0.88 0.08+£0.3

Chronic inflammation
Median (range) 2(0-3) 1(0-3) <0.0001
Mean + SD 1.73 £ 0.62 0.79 + 0.67

Gastric atrophy
Median (range) 1 (0-3) 0(0-2) <0.0001
Mean + SD 0.67+0.71 0.15+0.39

Intestinal metaplasia
Median (range) 0(0-3) 0(0-3) 0.60
Mean + SD 0.13+0.54 0.12 +0.47

MALT
Median (range) 0(0-3) 0(0-3) <0.0001
Mean + SD 0.36 £0.76 0.11+04

SD, standard deviation; MALT, mucosa-associated lymphoid tissue
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Supplemental Table 4. Baseline (first data) and follow-up (second data) scores of acute polymorphonuclear infiltrates at 2004 and 2008,

respectively
Baseline score Follow-up score of acute polymorphonuclear infiltrates (antrum, body)
(0,0) (0,1) (0,2) (0,3) (L,0) (1L,1) (1,2) (1,3) (2,00 (2,) 2,20 (2,3) (3,00 @G,) (3,2) (3,3) | Total

(0,0) 52 0 0 1 1 1 0 0 0 2 0 0 0 0 0 0 57
(0,1) 9 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 10
(0,2) 5 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 7

(0,3) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

(1,0) 125 1 0 0 12 5 0 0 2 1 1 0 0 0 0 0 147
(1,1) 111 3 1 0 6 5 0 0 2 3 1 0 0 0 1 0 133
(1,2) 24 1 0 0 0 1 0 0 0 1 0 0 0 0 0 0 27
(1,3) 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10
(2,0) 93 1 0 0 6 1 0 0 0 0 0 0 0 0 0 0 101
(2,1) 131 1 0 0 6 5 0 0 1 1 0 0 0 0 0 0 145
(2,2) 74 3 0 0 4 3 0 0 1 0 1 0 0 0 0 0 86
(2,3) 6 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 8

(3,0) 7 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 10
(3,1) 34 1 0 0 5 1 0 0 0 0 0 0 0 0 0 0 41

(3,2) 25 0 0 0 1 3 0 0 0 0 0 0 0 0 0 0 29
(3,3) 24 0 0 0 0 2 0 0 0 1 0 0 1 0 0 0 28
Total 732 13 1 1 45 29 0 0 6 9 3 0 1 0 1 0 841
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Supplemental Table 5. Baseline and follow-up scores of chronic lymphoplasmacytic infiltrates at 2004 and 2008, respectively.

Baseline score Follow-up score of chronic lymphoplasmacytic infiltrates (antrum, body)

(0,00 (0,1) (0,2) (0,3) (1,00 (L,1) (L,2) (L,3) (2,00 2,1) (2,2) (2,3) (3,00 (3,1) (3,2) (3,3) | Total
(0,0) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
(0,1) 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
(0,2) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(0,3) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1,0) 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 8
(1,1) 7 0 0 0 8 15 0 0 1 0 0 0 0 1 0 0 32
(1,2) 0 0 1 0 4 2 1 0 0 0 0 0 0 0 0 0 8
(1,3) 0 0 0 0 0 y) 0 0 0 0 0 0 0 0 0 0 2
(2,0) 0 0 0 0 4 3 0 0 0 2 0 0 0 0 0 0 9
2,1 23 0 0 0 59 61 0 0 4 » 11 1 0 3 5 0 192
(2,2) 27 5 1 0 89 160 14 0 9 76 32 1 0 5 10 3 432
(2,3) 0 0 0 0 2 11 3 0 0 4 5 0 0 0 2 0 27
(3,0) 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
3.1 2 0 0 0 8 8 0 0 1 3 1 0 0 0 0 0 23
(3,2) 4 1 0 0 15 26 0 0 2 15 4 1 0 0 1 2 71
(3,3) 1 0 0 0 9 13 1 0 0 7 2 0 0 1 0 0 34
Total 65 6 2 0 207 302 19 0 17 132 55 3 0 10 18 5 841
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Supplemental Table 6. Baseline and follow-up scores of gastric atrophy between 2004 and 2008, respectively

Baseline score Follow-up score of gastric atrophy (antrum, body)

(0,00 (0,1) (0,2) (0,3) (L,0) (L,1) (L,2) (1,3 (2,00 2,1) (2,2) (2,3) (3,00 (3,1) (3,2) (33)| Total
(0,0) 54 1 0 0 7 7 0 0 0 9 1 0 0 0 0 0 72
(0,1) 4 2 0 0 1 1 0 0 0 0 0 0 0 0 0 0 8
(0,2) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
(0,3) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1,0) 184 6 0 0 45 8 0 0 0 0 0 0 0 0 0 0 243
(1,1) 131 8 3 0 38 15 2 0 1 1 0 0 0 0 0 0 199
(1,2) 23 5 0 0 8 2 0 0 0 0 0 0 0 0 0 0 38
(1,3) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(2,0) 51 2 0 0 12 4 0 0 3 0 0 0 0 0 0 0 72
(2,1) 65 6 0 0 31 15 1 0 0 0 1 0 0 0 0 0 119
(2,2) 39 4 1 0 12 6 3 0 0 0 0 0 0 0 0 0 65
(2,3) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(3,0) 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 4
3.1 9 0 0 0 2 1 0 0 0 0 0 0 1 0 0 0 13
(3,2) 3 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 4
(3,3) 0 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 3
Total 566 35 4 0 160 60 6 0 4 3 2 0 1 0 0 0 841
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Supplemental Table 7. Baseline and follow-up scores of intestine metaplasia at 2004 and 2008, respectively

Baseline score Follow-up score of intestine metaplasia (antrum, body)

(0,00 (0,1) (0,2) (0,3) (1,00 (L,1) (L,2) (L,3) (2,00 2,1) (2,2) (2,3) (3,00 (3,1) (3,2) (3,3) | Total
(0,0) 442 6 4 0 74 4 2 0 34 3 0 1 5 1 2 0 578
(0,1) 4 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 5
(0,2) 3 0 0 0 1 0 0 1 1 1 0 0 0 0 0 0 7
(0,3) 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 2
(1,0) 26 1 1 0 20 1 1 0 14 2 1 0 3 0 1 0 71
(1,1) 2 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 4
(1,2) 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 3
(1,3) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(2,0) 22 0 0 0 16 2 0 0 19 2 1 0 5 1 0 0 68
2,1 1 0 0 0 1 1 0 0 P 0 0 0 0 0 0 0 5
(2,2) 0 0 0 0 % 0 0 1 | 1 0 0 0 0 0 0 5
(2,3) 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2
(3,0) 9 0 0 0 18 0 2 0 24 0 2 0 6 2 3 2 68
(3,1) 1 0 0 0 0 0 1 0 1 0 0 0 1 0 0 0 4
(3,2) 1 0 1 0 0 0 1 0 1 0 0 0 0 1 0 0 5
(3,3) 0 0 0 0 2 1 0 1 3 0 1 0 4 0 1 1 14
Total 514 7 6 0 138 10 7 3 101 9 5 1 25 5 7 3 841
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Supplemental Table 8. Baseline and follow-up scores of mucosa-associated lymphoid tissue at 2004 and 2008, respectively

Baseline score Follow-up mucosa-associated lymphoid tissue score (antrum, body)

(0,00 (0,1) (0,2) (0,3) (1,00 (L,1) (L,2) (L,3) (2,00 2,1) (2,2) (2,3) (3,00 (3,1) (3,2) (3,3) | Total
(0,0) 217 11 7 0 7 3 0 0 3 1 0 0 3 1 0 0 253
(0,1) 23 1 0 0 6 0 0 0 1 0 0 0 0 0 0 0 31
(0,2) 16 1 0 3 1 0 0 0 0 0 0 0 1 0 0 0 22
(0,3) 7 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 10
(1,0) 122 0 1 1 9 1 0 0 4 0 0 0 1 2 0 0 141
(1,1) 22 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 24
(1,2) 8 4 0 0 1 0 0 0 1 0 0 0 0 0 0 0 14
(1,3) 6 1 1 0 1 0 1 0 0 1 0 0 0 0 0 0 11
(2,0) 140 9 1 0 9 0 0 0 7 1 0 0 3 0 0 0 170
2,1 13 0 1 0 1 0 0 0 P 0 0 0 0 0 0 0 17
(2,2) 15 1 0 0 % 0 0 0 0 0 0 0 0 0 0 0 18
(2,3) 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 3
(3,0) 85 2 0 0 3 0 0 0 1 1 0 0 3 0 0 0 95
3.1 16 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 20
(3,2) 4 3 0 0 1 0 0 0 0 0 0 0 0 0 0 0 8
(3,3) 3 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 4
Total 699 38 13 4 45 6 1 0 19 4 0 0 11 3 0 0 841
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Supplemental Table 9. Linear regression models with the outcome variable of changes in histologic severity scores

10

Explanatory variable Crude regression coefficient P value Adjusted regression coefficient P value
Successful eradication of H. pylori 0.567 (0.112) <0.001 1.387 (0.023) 0.023
Age —0.017 (0.004) <0.001 —0.003 (0.011) 0.820
Gender —0.095 (0.072) 0.188 - -
Smoking 0.035+0.089) 0.694 - -
Alcohol 0.037 (0.074) 0.615 - -
Diabetes mellitus —0.071 (0.159) 0.656 - -
First degree relatives of gastric cancer 0.066 (0.129) 0.611 - -
Treatment-age interaction - - —0.016 (0.012) 0.174

Intragastric histology was parameterized using an increasing ordinal scale® modified from the updated Sydney classification: 1 for normal, 2 for

non-atrophic gastritis, 3 for gastric atrophy, and 4 for intestinal metaplasia. For the subdivisions of gastric atrophy and intestinal metaplasia, each

tertile was given a value: 0 for mild, 0.33 for moderate, and 0.67 for severe, respectively. A continuous histologic score was therefore formulated

and the outcome variable was defined as histologic score in 2004 minus that in 2008. Data are presented as regression coefficients (standard

errors).

The results show that successful eradication of H. pylori is associated with a significant decrease in histologic scores; however, this effect has

been modified by the individual age after we refit the model by adding the interaction term. These findings indicate that successful eradication of

H. pylori was associated with a significant decrease in histologic scores; however, this effect has been modified by the individual age.

Histological regression after the cure of H. pylori infection is more prominent in young adults. Accordingly, the mean ages of subjects with

normal/superficial gastritis, gastric atrophy, and intestinal metaplasia in this island population were 48.8, 50.9, and 55.1 years, respectively and

modified the effect of H. pylori treatment.
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Supplemental Table 10. The estimated treatment efficacy in prevention of gastric atrophy and intestinal metaplasia using the extrapolation
method based on the Poisson regression models, making allowance for the history effect

Outcome variables Intercept (o) Coefficient (B) Exponential () Observed/expected in 2008 Efficacy
Gastric atrophy —-1.8217 —0.5788 0.56 7/18 61%
Intestinal metaplasia —2.8778 —0.5798 0.56 130/134 3%

Using baseline data in the year 2004 on endoscopic examination for detecting gastric atrophy and intestinal metaplasia that mainly developed
from 1999 until the end of 2003, two Poisson regression models were used to estimate regression parameters pertaining to the disease natural
course for gastric atrophy and intestinal metaplasia, respectively, with adjustment for history effect using calendar year as a proxy variable. The
formula for a Poisson regression model is expressed as follows:

log(n) = log(py) + a + B x calendar year.

where p indicates the number of new cases with gastric atrophy or intestinal metaplasia, log(py) is the offset item equal to the natural logarithm
of person-year at risk, a is the intercept, and [ is the regression coefficient. The exponent of the regression coefficient  is equal to the incidence

rate ratio per year. Calendar year is defined as the time interval between histologic assessment and the reference point of Jan 1995.

We then extrapolated these parameters to estimate the expected numbers of cases that would have developed the precursor lesions in 2008 if
active intervention had not been administrated. The efficacy of H. pylori treatment in reducing these precursor lesions can be calculated as:

(1 — observed/expected number) x 100%.

The results are shown in Table 10. Both gastric atrophy and intestinal metaplasia showed 56% risk reduction over the 9-year period between
1995 and 2003, which indicated an annual 6.2% decline was attributed to the history effect. When we extrapolated to obtain the expected
numbers of new cases with premalignant gastric lesions in 2008, a treatment efficacy of 61% (1—7/18) was estimated in the prevention of

gastric atrophy (P<0.01); whereas a lack of significant reduction in intestinal metaplasia was noted after the adjustment for history effect.
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Supplemental Table 11. Evaluation of the history effect on the decline of gastric cancer incidence rates by using the Poisson regression model

Year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
No. of subjects 5,711 5,959 7,240 7,536 6,560 6,733 8,851 8,763 8,806 9,359 10,345 9,786 9,965 9,961
No. of gastric cancer 4 5 5 4 4 2 6 1 3 9 1 2 2 1

An interrupted time-series design was used to evaluate the changes of the gastric cancer incidence rates before and after the chemoprevention.
The gastric cancer incidence rate data was calculated from the database of the Registry of Health Bureau of Lienchiang County and the Taiwan

Cancer Registry. The design is diagrammed below:
OOP OQ PmmEng D O OO O.

The Poisson regression model was used to estimate regression parameters pertaining to the disease natural course for gastric cancer, with

adjustment for history effect using calendar year as a proxy variable. The formula and estimation for the Poisson regression model are expressed

as follows:
Model 1 log(n) = log(py) + o + B % calendar year
log(p) = log(py) — 7.0798 — 0.1080 x calendar year
Model 2 log(p) = log(py) + a + B2 x chemoprevention

log(p) = log(py) — 7.5735 —0.5265 x chemoprevention

where p indicates the number of incident cases with gastric cancer, log(py) is the offset item equal to the natural logarithm of person-year at risk,
a is the intercept, B; is the regression coefficient for the calendar year (i.e., history effect), and B, is a dummy variable: 0 for

pre-chemoprevention period from 1995 to 2003 and 1 for the post-chemoprevention period from 2004 to 2008.
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By introducing the calendar year into the Model 1, the exponent of coefficient B; yielded a relative risk of 0.90. It indicated that history effect
was attributed to a significant risk reduction of 10% per year (P = 0.003).

By introducing the treatment dummy variable into the Model 2, the exponent of coefficient 3, yielded a relative risk of 0.59. This risk reduction
of 41% was still not statistically significant (P = 0.089).
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Supplemental Table 12. Crude incidence rates of gastric cancer per 100,000 subjects and rates of decline between 1995 and 2002 in the

representative areas or populations

Areas or populations Incidence rate in 1995 Incidence rate in 2002 Rate of decline % per year

Japan, Yamagata Prefecture 136.45 121.6 1.36
Japan, Miyagi Prefecture 85.05 87.95 —0.43

Japan (three registries) 76.5 72.45 0.66

Japan, Osaka Prefecture 65.7 60.65 0.96

China, Shanghai 40.95 38.4 0.78

Italy (six registries) 43.65 36.95 1.92

USA, California, Los Angeles: Korean 38.75 33.15 1.81
USA, California, Los Angeles: Japanese P95 30.9 -1.32
Lithuania 30.3 29.25 0.43

Estonia 35.6 28.75 241

China (two registries) 29.2 26.65 1.09

Latvia 3R.3 26.45 2.26

Slovenia 26.3 23 1.66

Slovakia 19.65 18.3 0.86

Colombia, Cali 19.25 18.15 0.71

Costa Rica 22:38 17.35 2.80

UK, England (five registries) 19.15 16.65 1.63
Czech Republic 20.8 16.65 2.49

China, Hong Kong 15.4 15.75 -0.28

This table was adopted from reference 33.
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