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: Metformin use and Gastric cancer risk

_ APT Alimentary Pharmacology and Therapeutics

Long-term metformin use reduces gastric cancer risk in type 2
diabetics without insulin treatment: a nationwide cohort study

Y-l. Kim*, S.Y. Kim®, S.-J. Cho*, J.-H. Park™, I. J. Choi*, Y. J. Lee*, E. K. Lee*, M.-C. Kook*, C. G. Kim*, K. W. Ryu* &
Y.-W. Kim*

Kim YI, et al. Aliment Pharmacol Ther 2014
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= Metformin

Start with Monotherapy unles.

* First-line drug for type 2 diabetes

AIC is greater than or equal to 10%, bleod glucose is greater than or equal to 300 mg/dL,
or patient is markedly symptomatic, consider Combination Injectable Therapy (See Figure 8.2).

H onothera etformin
* Effective for glucose control Mett Lese e

EFFICACY* high

HYPO RISK low risk
WEIGHT neutral/loss
SIDE EFFECTS Gl/lactic acidosis

cosTs* low

e Safe |nc|ud|ng less hypoglycem|c event

meant to denote any specific preference — choice dependent on a variety of patient- & disease-specific factors)

Dual Therapy Metformin + Lifestyle Management

oy . .
° Ad d Itl O n a I m eta b OI IC effe Ct Sulfonylurea Thiazolidinedione DPP-4 Inhibitor SGLTZInhibitor  GLP-1receptor agonist in (basal)
EFFICACY* high high intermediate intermediate high highest
HYPO RISK moderate risk low risk low risk low risk low risk high risk
WEIGHT gain gain neutral loss loss gain
SIDE EFFECTS hypoglycemia edema, HF, fxs rare GU, dehydration, fxs G hypoglycemia

/ W . h I cosTs* low low high high high high
e I g t O S S If AIC target not achieved after approximately 3 months of dual therapy, proceed te 3-crug combination (order not

meant to denote any specific preference — choice dependent on a variety of patient- & disease-specific factors):

. Triple Therapy Metformin +
* May reduce risk of CV events and death o | oo G e I

TZD suU suU su su TZD
or DPPR-4-i or DPP-4-i or TZD or TZD or TZD or DPR-4-i
or SGLT2-i or SGLT2- or SGLT2- or DPP-4-i or SGLT2-1 or SGLT2-

.
[ ] I n ex p e n S Ive or | GLPI-RA or  GLPI-RA o T o GLPIRA or or  GLPI-RA

If AIC target not achieved after approximately 3 months of triple therapy and patient (1) on oral combination, move to
basal insulin or GLP-1 RA, (2) on GLP-1 RA, add basal insulin, or (3) on eptimally titrated basal insulin, add GLP-TRA or
mealtime insulin. Metformin therapy should ke maintained, while other oral agents may be discentinued on an individua
basis to avoid unnecessarily complex or costly regimens (i.e..adding a fourth antihyperglycemic agent)

(o1 EV LN ETA ECIER | CIETOVA  (See Figure 8.2)

American Diabetes Association. Diabetes Care 2017



Treatment  Control
Study n/N n/N OR (95%Cl) P
Observational Study
Lee, 20113 199/11390  140/4327 012  (0.08100.19)  <0.0001
Monami, 201155 20170 92/312 046 (025t0085) 0013
Yang, 2010% 182/4711 8941392 —— 099 (070t0141) 0995
Evans , 200525 3761226 54711543 —-— 0.77 (064100.92) 0005
Keating, 200726 1963/11454 3810/17411 1 0.74 (07010 0.78) <0.0001
Ramos-Nino, 200777 501401 76/602 —_— 099 (067t0144) 0942
Monami, 2008% 7 1 —_— 091 (0B4t0130) 0602
Currie, 2009%3A 1351/32051 565/7348 —-— 0.74 (065t00.84) <0.0001
Currie, 200998 1361/32051 644/10067 - 070 (063t00.79) <0.0001
Libby, 2009 297/4085  474/4085 —-— 063 (053t0075) <00001
Monami, 200937 113/233 821157 _— 086 (057t01.29) 0470
Baur, 201147 20/532 46/776 062 (0.36t01.06)  0.081
Buchs, 20115 1678/28253  491/8089 1.00  (0.99t0 1.00) <0.0001
Chang, 201151 795/4118  486/2267 ] 088 (077t0100) 0042
Ruiter, 201262 1580/52608 1962/32591 B 0.90 (0.89100.91) <0.0001
Yang, 201157 40/1266  89/1392 — 048 (0.33t00.70) 0.0002
Hense, 201170 £’ . L 095 (090t01.01) 0081
Morden, 201171 4. A - 101 (094t01.08) 0779
van Staa, 201273A 833/109708  763/68029 - 067 (061t00.74) <0.0001
van Staa, 201278 833/109708  185/31372 — 129 (1.10t0 1.51)  0.002
van Staa, 201273C 833/100708  312/23005 - 056 (049t0063) <0.0001
OVERALL <> 073 (061t00.88)  0.001
Within-group heterogeneity test
¥?=755.69, P=< 0,0001 ; (12=0%)

EE]OUL'I] E-]

90 -
NATIONAL CANCER CENTER

= Meta-analysis: observational studies

OR for all cancer incidence

+0.73 (95% Cl, 0.61-0.88)

v’ Cancer types with significant

association

» Liver, colorectal, pancreas,
stomach, and esophageal

cancer

Franciosi M, et al. PLoS ONE 2013
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Excluded due to :
22,374 Never used anti-diabetic drug

Excluded due to :
37,184 Anti-diabetic drug for < 6 months

v

Excluded due to:
251 Gastric cancer before observation
202 Age< 30 years.

I
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RESUItS: InSUIIn non—users \ATIO\AL(A\ICERCENTER

37 Median 4.5 years FU
X
g
= —— Metformin nonusers (n=6,288)
|9
§ Regular metformin users (n= 26,690)
52
— *
8
©
Q
(@)
5 1.05%
© (crude n= 54)
S 1 _
= 0.83%
_g (crude n= 145)
S
=]
£
-]
O
0 | | | | | 1
0 1 2 3 4 5 6
Follow-up duration, year
No at risk
Metformin nonusers 6,288 5,992 5,286 4,680 4,031 3,398 2,575
Metformin users 26,690 25,207 20,694 17,747 14,324 11,061 7,094

*p-value by log-rank test



Cumulative incidence rate of gastric cancer (%)

No at risk
Metformin nonusers

Metformin users

Results: Insulin users

- Median 4.5 years FU
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—— Metformin nonusers (n=1,156)
Regular metformin users (n=5,855) 2.46%
(crude n=103)
- *
| p=0.379 195%
I (crude n= 16)
0 1 2 3 4 5 6
Follow-up duration, year

1,156 1,077 929 791 653 517 379
5,855 5,580 4,731 4,049 3,333 2,664 1,804

*p-value by log-rank test
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Results: Multivariate analysis (insulin non-users) -

Unadjusted Adjusted for Covariates’
P P

HR 95% ClI HR 95% ClI

Regular metformin users 0.73 0.53-1.00 0.048 0.73 0.53-1.01 0.059
Duration of metformin use
Continuous variable 0.90 0.83-0.98 0.013 0.88 0.81-0.96 0.003
Categorical variable

0.5-1.0yr 0.88 0.57-1.36 0.574 1.01 0.65-1.56 0.965
1.1-2.0yr 0.87 0.58-1.30 0.494 0.98 0.66-1.47 0.935
2.1-3.0yr 0.81 0.52-1.25 0.338 0.90 0.58-1.41 0.652
>3.0 yr 0.52 0.34-0.79 0.002 0.57 0.37-0.87 0.009

Cox-regression analysis was performed.
tCovariates are sex, age, residential area and other anti-diabetic drug use (thiazolidinediones and sulfonylurea).
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= 8 9t confounding factor A H +&f

DM severity: fasting glucose, HbAlc level
* H. pylori status and eradication O &

e Gastric atrophy

o &

o

9 8¢ Y

LK Ol CHSF compliance & &

Co-morbid illness

Family history of gastric cancer, smoking, alcohol ...
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: Aspirin use and Gastric cancer risk

Long-Term Low-Dose Aspirin Use Reduces Gastric Cancer Incidence:
A Nationwide Cohort Study

Kim YI, et al. Cancer Res Treat 2016
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- 20054 O|= S|
70.0 1 63.7
60.0 - 55.5
ﬂ:p m Total

50.0 -
g 41.4
..g 40.0 - With indicators of heart
S 200 @ disease
E 22.7 m Without indicators of

20.0 - heart disease

10.0 -

0.0
45-64 65+

Lee CJ, et al. J Hypertension 2017
Soni A. Medical Expenditure Panel survey 2005
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= Aspirin/NSAIDs use and cancer risk

* Meta-analysis of observational studies

2Yoruie| o

NATIONAL CANCER CENTER

, No. of Pooled RR 5 1o P value for
Cancer site studies No. of cases (95% Cl) = 0%) heterogeneity
Colorectum 45 156,019 0.73 (0.69-0.78) 86 <0.001
Esophagus 13 6,211 0.67 (0.57-0.79) 57 0.006
(squamous cell)
Esophagus/
. . 10 3,021 0.61 (0.49-0.77) 76 <0.001
Gastric cardia
Stomach 14 9,919 0.64 (0.51-0.82) 91 <0.001
Hepato-biliary 5 13,556 0.62 (0.44-0.86) 95 <0.001
Pancreas 15 12,193 0.78 (0.68-0.89) 84 <0.001

Bosetti C, et al. Ann Oncol 2020
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= Aspirin and Gastric cancer: 7| £ G =

. . . = . re) —
* Gastric cancer incidenceS primary outcome2 £ 2910 A

T2 F XY

vIIFERT =2 o 28 8 84S
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> =2 colorectal cancerd| focus

v’ Observational studyO| A &= Gastric cancer= secondary

analysis 2 2} 9l
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e 1H O.:f (110), Type 2 Diabetes (E11)

- off T JHELZE MO 67 F O] 100 mg aspirin AFE XS
regular user2 4 2|

. HZBS ST Ao R 674 04 DYDY EE Lo =8

=5 T oI5
INE=Sge)

1st date of payments claimed for aspirin
use for 6 consecutive months

1

2004 2010

1..................... 1_4—;

Claimed due to hypertension Timing of inclusion for observation Observation periods
or type 2 diabetes
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11OT01ATE aspirin 100mg
11O7024THE aspirin 500mg
11TOB01ATE aspirin encapsulated 100mg
110B0Z4THE aspirin encapsulated A00mg
1110014CH aspirin{enteric coated) |100mg
111001ATE aspirintenteric coated) |100mg

E]Ol' lﬂE—]

NATIONAL CANCER CENT
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Results

Randomly sampled patients with type 2 diabetes
(n=100,000) or hypertension (n=100,000) from
the KNHI claim database in 2004 (n=200,000)

Excluding patients who had used NSAIDs

1:2 frequency matched sampling by the distribution of
l—— hypertension and type 2 diabetes, age (>35years), —p
sex, starting time of observation periods, and death

v v
Aspirin users (n=3,913) Aspirin non-users (n=7,822)

Excluding patients who had ever diagnosed with
gastric cancer before starting time of observation —>

v v
Aspirin users (n=3,907) Aspirin non-users (n=7,808)



No. at risk

N
o
1

—
(&)
1

Cumulative incidence (%)

Aspirin non-users 7,808

Aspirin users

3,907

El Ol- Ml E-] J
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s ASITIN NON-USETS
= Aspirin users

p=0.116 by log-rank test 86 (1.1%) = Median FU: 6.4 years

= HR for gastric cancer occurrence

31 (0.8%)

in patients with aspirin uses > 3 years

: 0.40 (95% Cl 0.16-0.98)

Follow-up (yr)

7636 7,236 6,711 6,200 5573 4,45 1693
3824 3620 3,357 3106 2,792 2,230 846



Female sex
Age
Aspirin use
Duration of aspirin use
Model 1 (Continuous variable)
Model 2 (Categorical variable)
0.5-1.0yr
1.1-2.0yr
21-3.0yr

>3.0 yr

Results
Univariate

HR 95% Cl

0.39  0.26-0.58
1.02  0.99-1.04
0.72  0.48-1.09
0.84  0.72-0.98
0.91  0.49-1.71
0.74  0.36-1.52
1.09  0.51-2.36
0.37  0.15-0.90

<0.001

0.066

0.117

0.028

0.769

0.410

0.823

0.029

2Yoruie| o
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Multivariate
P
HR 95% CI
0.71 0.47-1.08 0.107
1.01 0.99-1.03 0.582
0.71 0.47-1.08 0.107
0.85 0.73-0.99 0.044
0.83 0.44-1.56 0.559
0.71 0.34-1.47 0.355
1.11 0.51-2.40 0.793
0.40 0.16-0.98 0.045
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= 8 9t confounding factor A H +&f

* H. pylori status and eradication { &

* Gastric atrophy

X K| CHEt compliance A&+
Over the counter drug: aspirin, NSAIDs

Co-morbid illness

Family history of gastric cancer, smoking, alcohol ...
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H. pylori treatment and Overall mortality

Effect of Helicobacter pylori Treatment on Long-term Mortality in Patients
with Hypertension

Young-Il Kim*, Young Ae Kim?, Jang Won Lee.® Hak Jin Kim*, Su-Hyun Kim®, Sang Gyun Kim®, Jin Il Kim’, Jae J. Kim® and I
Ju Choi*

‘Center for Gastric Cancer and “Cancer Survivorship Branch, National Cancer Control Institute, National Cancer Center, Goyang, “College
of Korean Medicine, Dongguk University, Gyeongju, *Department of Cardiology, Center for Clinical Specialty, National Cancer Center,
*Department of Neurology, Research Institute and Hospital, National Cancer Center, Goyang, “Department of Internal Medicine and Liver
Research Institute, Seoul National University College of Medicine, ‘Department of Internal Medicine, Yeouido St. Mary’s Hospital, College
of Medicine, The Catholic University of Korea, and “Department of Medicine, Samsung Medical Center, Sungkyunkwan University School of

Medicine, Seoul, Korea

Kim YI, et al. Gut Liver 2020
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= H. pylori eradication and Gastric cancer prevention

* Meta-analysis of 6 RCTs

No of events/total

Study H pylori Control Risk ratio Weight Risk ratio
eradication (95% CI) (%) (95% Cl)

Correa 2000 3/437 2/415 , 4.0 1.42(0.24 to 8.48)
Wong 2004 71817 11/813 —ll—— 14.2 0.63 (0.25 to 1.63)
Leung 2004-Zhou 2008 2/276 7/276 « : 5.2 0.29(0.06 to 1.36)
Saito 2005 2/379 3/313 “ ; 4.0 0.55(0.09to 3.27)
You 2004-Ma 2012 34/1130 52/1128 —-— 70.2 0.65 (0.43 to 1.00)
Wong 2012 3/255 1/258 > 2.5 3.04(0.32t028.99)

Total 51/3294 76/3203 £ 100.0 0.66 (0.46 to 0.95)

Test for heterogeneity: t7=0.00, 3 ’=3.62, df=5,
P=0.60, 12=0% 0.10.2 05 1 2 5 10

Test for overall effect: z=2.27, P=0.02 Z?::I}il::?tinn F:::t":,ﬁ

Ford AC, et al. BMJ 2014
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= H. pylori eradication and Gastric cancer prevention

* Meta-analysis of 6 RCTs

v' H. pylori eradication reduced
» Gastric cancer incidence (34% reduction)

» Gastric cancer mortality (33% reduction)

v’ Overall mortality : 9% increase

No of events/total
Study H pylori Control Risk ratio Weight Risk ratio
eradication (95% CI) (%) (95% CI)
Correa 2000 12/437 6/415 -t 5.7 1.90(0.72 to 5.01)
Wong 2004 22/817  23/813 — 15.4 0.95 (0.53 to 1.69)
Wong 2012 1)255 4258 1.2 0.25(0.03 to 2.25)
You 2004-Ma 2012  157/1130 142/1128 77.7 1.10(0.89 to 1.36)
Total 192/2639 175/2614 F 100.0  1.09 (0.86 o 1.38)
Test for heterogeneity: 72=0.01, x2=3.20, df=3,
P=0.36, I’=6% 0.10.2 05 1 2 5 10
Test for overall effect: z=0.75, P=0.45 2‘::3;':“0'1 F::ngtur:nsl

Ford AC, et al. BMJ 2014
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= Clarithromycin use and increased cardiovascular mortality
and overall mortality

e CLARICOR trial

v' Two weeks’ clarithromycin treatment in stable coronary disease

patlents
g ° 30
2= —— Clarithromycin | —— Clarithromycin
£ 5 0~ | Placabo
5 25 4
BE -~~~ Placebo 5
= 4 2 &
> ' g & 204
5 23
2 3 a §
S E s 15 4
E v = ..
B 2 = o
B S & 10+
g £
s ! = 9 5 """ HR 1.26 (95%Cl, 1.03-1.54)
o ®  HR 1.45 (95%Cl, 1.09-1.92) g o= 00040
0 200 400 600 800 1000 05— . . . . ]
Time (days) ’ | ’ Time -'_J'vyrears:I ) ’ °
Clarithromycin 2172 2151 2118 2068 2025 1954 2 O - ast (404
Placebo 2200 2181 2147 2119 277 2027 . 2008 B i s (225,
<Cardiovascular mortality> <Overall mortality>

Jespersen CM, et al. BMJ 2006
Gluud C, et al. Cardiology 2008
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+ 2002H~2010F AtO| ot ZF O| 2| DY FH| M YA
(30 O[&)
« 7| X &2t Charlson comorbidity index score2 H ™

Diagnosis of hypertension with prescribed medication

r |
January 2002 December 2010 December 2013

................................ >
Observation periods
1.:2 case:control sele(_:tlon gsmg H. pylori treatment
simple random sampling without date (until June 2013)
replacement method by matching
the distribution of age, sex,
hypertension diagnosis date

Hp-treatment group

Corresponding date
Control group (month and year), and Charlson for H. pylori treatment

comorbidity index score




35 8%

H. pylori treatment regimen

45 2%
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Proton pump inhibitor (PPI)-Clarithromycin containing triple therapy

Bismuth quadruple therapy

oA 42

ATC=ZC

=
FHEZRE

oA BE

ATC=ZC

2XHEB
FyE=c

Arnoxicillin

JO1CA

108101ACH (250 mg s
108103ACH (500 mg s

Bismuth

ADZ2BX

443024TE

Metronidazole

J01XD

194101ATE

Clarithromycin

JO1FA

134901ATB (250 mg Z27)
134904ATB (500 mg Z=27)

Tetracycline

J01AA

23670MACH

Proton pump inhibitors

Proton pump inhibitors

Pantoprazole

Lanscprazole

Rabeprazole

Esomeprazole

Omeprazole

AQZBC

208801ATE (40 mg)
208802ATE (20 mg)

Pantoprazole

181301ATE (30 mg 2% E=)
181301ACE (30 mg *4g)
181301ATD (30 mg 2H[)

181302ATE (15 mg 22 EH|)
181302ACE (15 mg *4g)
181302ATD (15 mg )

Lanscprazole

222201ATE (10 mg)
222202ATE (20 mg)

Rabeprazole

367201ATE (20 mg &)
367202ATE (40 mg &)
36720MACH (20 mg &
36V202ACH 40 mg A=

Esomeprazole

204401ACE (20 mg <)
204401ATE (20 mg &)
204402ATE (40 mg & A])

Omeprazole

AQZBC

208801ATE (40 mag)
208802ATE (20 mag)

181301ATE (30 mg 2% 3EA))
181301ACE (30 mg Ha)
181301ATD (30 mg 2A|)

181302ATE (15 mg 2% 2H|)
181302ACE (15 mg #5)
181302ATD (15 mg 2A|)

222201ATE (10 ma)
222202ATE (20 mg)

367201ATB (20 mg = #])
367202ATB (40 mg &)
367201ACH (20 mg &
367202ACH (40 mg &

204401 ACE (20 mg =
2044071 ATE (20 mg 72 H][)
204402ATE (40 mg 72 H[)
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Results

Korean National Health Insurance Service-National Sample Cohort
(n =1,000,000)

Hypertension patients with medication between 2002 and 2010
(n = 198,487)

Exclude (n= 36,529)
24 156 Outcome events occurred before H. pyloritreatment
12,373 Outcome evenis occurred within 6 months after H.
pyloritreatment

' '
H. pylori treatment group Control group
(n = 5,891) (n =156,042)

I I
1:2 ratio matching of age, sex, hypertension diagnosis

year, CCI score and observation periods
¥ ¥

H. pylori treatment group Control group
(n = 5,541) (n = 11,082)



Survival Probability

0.2 0.4 0.6 0.8 1.0

0.0
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Results: overall survival

‘ﬁ

— H. pylori treatment cohort
— Non-treatment cohort
(P<0.001 by log-rank test)

* Maedian follow-up, 4.8 years
« 5-year overall survival rate,

: Hp-treatment group, 96.7% vs. Control group, 95.3%

1 2 3 4 5 6 7 8 9 10 11 12

Time (Year)
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Results: Cox-proportional hazard model
Univariate Multivariate
P P
HR 95% CI HR 95% CI
Age 2 60 years 3.99 3.46-4.59 <0.001 4.02 3.05-4.64 <0.001
Male sex 1.60 1.39-1.84 <0.001 1.75 1.52-2.02 <0.001
Economic status > 50% 0.75 0.66-0.86 <0.001 0.76 0.66-0.87 <0.001
Small city or rural 1.23 1.07-1.41 0.003 1.14 0.99-1.31 0.064
Charlson comorbidity index
1 1.37 1.13-1.66 0.001 1.27 1.04-1.54 0.018
22 1.82 1.56-2.11 <0.001 1.80 1.55-2.10 <0.001
H. pylori treatment 0.74 0.64-0.86 <0.001 0.70 0.60-0.82 <0.001
Aspirin use 1.01 0.85-1.19 0.922 0.88 0.75-1.05 0.16
Statin use 0.83 0.67-1.03 0.094 0.83 0.66-1.03 0.097




Results: Cox-proportional hazard model
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Univariate

Multivariate

P P
HR 95% ClI HR 95% ClI

Overall cancer

Control 1.00 1.00

H. pylori treatment 0.80 0.60-1.06 0.112 0.76 0.57-1.01 0.058
Cardiovascular disease

Control 1.00 1.00

H. pylori treatment 1.06 0.60-1.88 0.842 0.96 0.54-1.71 0.896
Cerebrovascular disease

Control 1.00 1.00

H. pylori treatment 0.45 0.26-0.79 0.006 0.46 0.26-0.81 0.007
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= 8 9t confounding factor A H +&f
* H. pylori status and eradication { 5

e Gastric atrophy
LK Ol CHSF compliance & &
Co-morbid illness
M| AFE0| HE FAE EE
H. pylori treatment ™ £ % high socio-economic
status
* Healthy user bias

e Screening effect
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