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The Korean guidelines for nonsteroidal anti-inflammatory drug (NSAID)-induced peptic ulcers were previously developed under
co-work with the Korean College of Helicobacter and Upper Gastrointestinal Research and Korean Society of Gastroenterology at
2009. On the other hand, the previous guidelines were based mainly on a literature review and expert opinions. Therefore, the
guidelines need to be revised. In this study, a guideline development committee for drug-induced peptic ulcers was organized un-
der the Korean College of Helicobacter and Upper Gastrointestinal Research in 2017. Nine statements were developed, including
four for NSAID, three for aspirin and other antiplatelet agents, and two for anticoagulants through de novo processes based on
evidence-based medicine, such as a literature search, meta-analysis, and the consensus was established using the modified
Delphi method. The primary target of this guideline was adult patients taking long-term NSAIDs, aspirin, or other antiplatelet
agent and anticoagulants. The revised guidelines reflect the consensus of expert opinions and are intended to assist relevant
clinicians in the management and prevention of drug-induced peptic ulcers and associated conditions. (Korean J Gastroenterol
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Strength of
recommendation

Interpretation

Strong for
in most clinical situations.

Weak for

The benefit of the intervention is greater than the harm and the level of evidence is high, which is strongly recommended

The benefit of the intervention may vary depending on the clinical situation of the intervention or the patient/social value,

and is recommended to be used selectively or conditionally.

Strong against

The harm of the intervention is greater than the benefit and the level of evidence is high or the size of effectiveness is

unclear and the level of evidence is low, which is recommended not to be used.

Weak against

The harm of the intervention may vary depending on the clinical situation of the intervention or the patient/social value,

and is recommended not to be used selectively or conditionally.

Insufficient

Evidence to judge the size of effectiveness of the intervention or the level of evidence is insufficient, and it is not possible

to decide whether or not to recommend until further research evidence is accumulated.

Table 2. Level of Evidence

Quality level Interpretation

High We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate We are moderately confident in the effect estimate. The true effect is likely to be close to the estimate of the effect, but there is
a possibility that it is substantially different.

Low Our confidence in the effect estimate is limited. The true effect may be substantially different from the estimate of the effect.

Very low We have very little confidence in the effect estimate. The true effect is likely to be substantially different from the estimate of

effect.
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=
y A4
e Records after duplicates removed
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o
=
c
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% Records screened R Records excluded
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Full-text articles excluded:
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2 Selective endoscopy for assessment of
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Non-original article (n=1)
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Unavailable full-text (n=2)
A
° Studies included in
'g quantitative synthesis
S (meta-analysis)
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—

Fig. 1. Flowchart of study selection for the preventive effect of peptic ulcers by cyclooxygenase-2 inhibitor in NSAID users. NSAID, nonsteroid

anti-inflammatory drug; RCT, randomized controlled trial.
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AL o A= WF fEe] 24 o FAe] wE At
£ 50l dsEeH, A9 COX2 JAIAIE 1257 245
Ato] Bl 245 o]F FoF Al AuEAQl A oA AvE B
ok AEEA A3 o1dAo] gl B AEA CoX-2 AA
AHEo R A BAgo] S7rd A4 e
AEA 2 flddAdo] W HIAE|Ro|E AiA] A Ao}
ALY IS TR A HAEA COX AAA ARl
Hle} Ae2 COX-2 JAA] AR de & e 491X
& 9 FET oY "ol S o =271 e
COX-2 JAA| Fofe & 27 2o r 4ot Uiy
Cox-2 inhibitor  Ne cox-2 inhibitor
5.1.1 <12 weeks
[E] 1994, Roth, GD, 4w 0 19 1 15 0.2%
[E] 1995, Laine, GD, 1w 4 17 8 18 21%
[E] 1995, Laine, GD, 4w 1 17 3 17 0.5%
|E] 1958, Porto, GD, 4w 1 42 3 41 0.5%
[E] 2003, Goldstein, GD, 1w 0 60 1 60  0.3%
[E] 2003, Hawkey, GD, 6w 9 210 34 208  36%
[E] 2003, Hunt (AJG), GD, 6w 13 186 17 181 3.8%
[E] 2003, Rordorf, GD, 1w 0 21 1 22 0.2%
|E] 2004, Girawan, GD, 3w 0 10 2 9 0.3%
[E] 2004, Scheiman, GD, 10d 1 39 17 79 0.6%
[E] 2006, Goldstein, GD, 1w 1 61 13 59  06%
[E] 2007, Moberly, GD, 1w 2 80 26 39 1.2%
[E] 2013, Sakamoto, GD, 2w 1 T4 21 76 0.6%
Subtotal (95% CI) 836 B25 14.4%
Total events 33 157
Heterogeneity: Tau = 0.68; Chi* = 27.33, df = 12 (P = 0.007); I* = 56%
Test for overall effect: Z = 4.67 (P < 0.00001)
5.1.2 12-24 weeks
[E] 1994, Roth, GD, 12w 1 17 3 15 0.5%
[E] 1999, Laine, GD, 12w 21 364 46 167 6.1%
[E] 1999, Simon, GD, 12w 23 423 36 137 6.0%
[E] 2000, Hawkey, GD, 12w 26 369 55 187  6.9%
[E] 2001, Hawkey, GD, 12w 47 733 101 354 9.0%
[E] 2002, Kivitz, GD, 12w 21 547 18 183 45%
[E] 2002, Sikes, GD, 12w 14 299 48 294 4.9%
[E] 2003, Hawkey, GD, 12w 13 190 39 153 4.7%
[E] 2003, Hunt (AJG), GD, 12w 15 186 31 181 4.8%
[E] 2003, Hunt (APT), GD, 12w 23 207 40 164  6.3%
[E] 2004, Hawkey, GD, 13w 20 763 22 248 47%
[E] 2004, Kivitz, GD, 13w 16 540 21 151 4.4%
Subtotal (95% CI) 4638 2234 63.0%
Total events 240 461
Heterogeneity: Tau® = 0.02; Chi* = 14,11, df = 11 (P = 0.23); F = 22%
Test for overall effect: Z = 14.60 (P < 0.00001)
5.1.3 = 24 weeks
[E] 1994, Roth, GD, 24w 1 14 5 13 0.6%
[E] 1994, Roth, GD, 52w 3] 13 1] 11 0.6%
[E] 1999, Emery, GD, 24w 8 212 33 218 3.3%
[E] 1999, Laine, GD, 24w 44 364 76 167 9.0%
[E] 2000, Hawkey, GD, 24w 42 369 88 187 9.0%
Subtotal (95% CI) 972 596 22.6%
Total events 96 208

Heterogeneity: Tau® = 0.00; Chi? = 0.58, df = 4 (P = 0.96); * = 0%
Test for overall effect: Z = 12.58 (P < 0.00001)

Total (95% CI)
Total events 369 826
Heterogeneity: Tau* = 0.04; Chi* = 40.19, df = 29 (P = 0.08); I = 28%
Test for overall effect: Z = 16.53 (P < 0.00001)

Test for subaroun differences: Chi* = 1.05. df = 2 (P = 0.58). " = 0%

6446

3655 100.0%
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0.74 [0.37, 1.49]
0.35 [0.01, 8.11]
0.18 [0.01, 3.35]
0.12 [0.02, 0.86]
0.07 [0.01, 0.55]
0.04 [0.01, 0.15]
0.05[0.01,0.35] *
0.20 [0.10, 0.39]

+
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+

0.29 [0.03, 2.54]
0.21[0.13, 0.34]
0.21[0.13, 0.34]
0.24 [0.16, 0.37]
0.22 [0.16, 0.31)
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—
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0.19 [0.02, 1.39]
0.14 [0.02, 1.00]
0.25 [0.12, 0.53]
0.27 [0.19, 0.37]
0.24 [0.18, 0.33]
0.25 [0.20, 0.31]

<>
*

0.27 [0.23, 0.31]

0.01 0.1 1 10
Favours [selective COX-2 inhibitor] Favours [nonselective NSAID]

100

Fig. 2. Prevention effect of selective COX-2 inhibitors for gastroduodenal ulcers in long-term NSAID users. Forest plot, COX-2 vs. placebo
(subgroup analysis by assessment timing). NSAID, nonsteroid anti-inflammatory drug; COX-2, cyclooxygenase-2.
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of, 1A ATEE =AU HETA HEE W2 F% 5. N8 OtALEES X7| £&6t= XM AsHAH AL

HAHRO|E AQAE AHA COX-2 AdAE AMHEE & UAHHO| U= B2 HY X =<2 oLst7| !IsH H py-

Atk A€ COX-2 AAAE AREsh= of4l, HlAd=A lorf Ml X|2E HISHCH

COX AHAE ARESHHAl 94 HE AAAE BE3h= A1 A% A @a, A = e

AORE H|S3E Aol o aE B 4 9k AL7} o)A AHOoZ Eol8H33%), A2 Z2|EH46%),
Bog T HE: =1 AW SEEE E2 A ZolH21%), A2 F2|3HA] UL(0%), Aoz Eo
B5oll= 7Festtd vAHRO|E AUA| AR o= A A GFo(0%), B HEAL(0%)

o] Ft}. AR HIAHRo|E AHAE AHEE Sl §l= ol AP B ZHo| o ny}

Aol HAdEA coX AHAE ARSSHA At HE 8 GA WA H pylori 432 Z7}

AAIA H§ Tk daditt vhoF oAt I ARA HE AeeF ofAu|El S A7 BLdt= BRlo|A A pyior Al

O o] Aol AL 59 AoA Aol f-ofst A zel o3t s H e A HIkE R A

HA HAZEAES B8 FSEAY ASAYAY AT & = % 27(Supplementary Fig. 17) 0.2, St A9 E&-9] ujA

e ohas WARE SIAE 2 - 8H] KA kS 119 3 7o) AgA AT E} mﬂgo%qam Chan £%&

SpATeF 28] BALo] Qs A gk ofaTd HgAE
o 24A% A ¥ AT AL $E0 AE A
Rlo] ovlZelEe §A% $2 ae ) AEEe) vE

Table 3. Recommendations of NSAID Use according to the Risk of NSAID-induced Ulcer and Cardiovascular Disease

Risk of NSAID-induced ulcer or complication

Low High
- 0ld age
- Peptic ulcer history
- Use of high dose of NSAID
- Concomitant use of aspirin, anti-platelet agent, anticoagulant, or steroid

Risk of Low Use non-selective COX 1. Use selective COX-2 inhibitors, or
cardiovascular inhibitors 2. Add proton pump inhibitors to non-selective COX inhibitors
disease High®  Add proton pump 1. Avoid NSAIDs, if possible
inhibitors to 2. Add proton pump inhibitors to non-selective COX inhibitors, if NSAIDs cannot be
non-selective COX stopped
inhibitors

NSAID, nonsteroid anti-inflammatory drug; COX, cyclooxygenase.
#Aspirin, anti-platelet agent, or anticoagulant users for prevention of serious cardiovascular events.

‘ LDA user for secondary prevention ‘

| History of PUB |
Yes No
‘ Helicobacter pylori infection ‘ ‘ PPI co-therapy is not necessary
Yes No

‘ Successful eradication }—-{ PPI co-therapy ‘

Fig. 3. Therapeutic algorithm for low dose aspirin users with a history of peptic ulcer bleeding. LDA, low dose aspirin; PUB, peptic ulcer bleeding;
PPI, proton pump inhibitor.
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deff 2} 1.0%, [95% CI -1.9 to 3.9], p>0.05). &

=89 IAo] Sl A8 ofATY Y| &

WSO ® H pylori Al<t<t, H. pylori 573", 8

37 FTERZ o] 10W7F 7] 223 T E

B, x85F ofau|inl B85k ek

5 A=l Nke H pylor Attt

of ol xpol7t YA eHerAT HTE F-8-8k=

pylori Algtt: 0.97, [95% CI 0.53-1.80]; Hat 1o

66, [95% CI 0.38-0.99))." Z&|u}, #&eF ofAm] et 37

FaamAy FS1A 55 BEste B A& Rl

H pylor Aldt=+oll A Bt 1Akl Hlste] {28t =8ke
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Table 4. Recommendation of Restarting Antiplatelet Agents according to the Classification of Medicine
Level of

Patents

Antiplatelet agents Recommendation

. Level of evidence
recommendation

Antiplatelet use for
secondary prophylaxis of
known cardiovascular
disease

Aspirin Restart after endoscopic hemostasis
Other agents (e.g. P2Y1

receptor inhibitor)

Restart after endoscopic hemostasis

Dual antiplatelet therapy
(DAPT)

Restart aspirin after endoscopic
hemostasis.

Early cardiology consultation for
resuming the second antiplatelet
agent.

Strong High
Strong Low
Strong Low
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AF3t lchH(Supplementary Fig. 24). 0]=+ ﬂ‘ﬂLH/\]ﬁ
ste] ZolEetel ™ 7 28 IARE slolsekel M

ofAJoFEfHF Ttol Etl o Al TR 0] AFFA S
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2 O B A, e Nnd 24, 2 A
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FAom nefstel AT B 2e AL dlek 44
W3 SRR AMPAE, RN EAS Sl HAEE
o SRYES B/, AF G S A A8
BRI AXFoE YeuAe 4] Hgol DAt AP
g A 2 ARG O A8, A2 Yol
Sohe G5 uAE Thsd Wel AReld 2 Audich
AR 9 £3pIRAI A TfolSetel ™ obAlofe g

7hol=atel* 2 oluldl(warfarin) ¥} AWE F5 AAIAF
EHoA eubele] Z432re-S ¢l vlEtl K (vitamin K)}E
AHEE A& faskal Qlrh. APk Ad o efute
O] AR Al dieiA = Lhutls ] YA Ao
FAGHES FAaAZTE 38 77 Aok A A
& NS 2] Yol FAEE GHAEE FIRsljof g
o} chokdt AL AAES LAV gk e
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g S oA ¢l BHSH AFFES TAAIHAT &9
3 79 Yol AIE H= A= AEEo| 28] S
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et slubel Zha X Eol il AFEHA] ebokeh ! ofA]
otefsoF Ztol=ael oA dutd Tt ARE $FiA AR
A1F ke (low-molecular-weight heparin) 2T} 0]&£3] 3
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8 SRS W7 g Fof F 1241702 Ko}t
Az=Eol 01011/}@ e Fols FHE &

A3 2 BN AUATRE
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Sl el 92 4 Sick WA ooty
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U1 2, e
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Uoo
D>
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gﬁ*

e *1 ’\}%
5]1] o= %% 9= Egizowrﬂ =39 79 DOACE
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9 F=7F Aol o]=27] wjiZe] &/d¥Hactivated char-
FolE 3t} gu)7tEHdabigatran) ARSTF A
H 5 Y AME o|tfFE A (idarucizumab)S A

A& ALtk DOACS E-83h= a4 2A7}
At Aee EokA ¢hon fiRE F8a aiprh Al

w7 AckelEA BEd N Ak & 9leh Al A
F ¥ DOACS] AR Aol SslAE 15 A3
A3 Ttolmetel ' g9 ABIUAIA] fol=atel
4= A3k W 9 ASIYAIARR jolmeel P oA
= ATE AABA kot ofxlobelH e Fhol=aelo]
S ) M5 W2 A7) DOACE THA]
AR 28 AT Sk DOACS] HRIIE 1241 Hs
#ot, A71%50] A WA A2, DOACE FHA
390 ol Aol ot WL nuThs Hattow Hojx]

JHol el steh ApolsF 3ick. oblotel e Hol kel
oA DOACS] 1-4AEOR WE 21§ AHE Tefdte] 7hi
A5 b ehgiek W el 431439 Fel=

ghel™o A= DOACS X8 ffog a}e PALS= AR
o, vl Sjmkelofit AR A aw mﬁu% om
7} %] A&E 9ol AekH DOACE X & §3oR

Table 5. Indications of Heparin Bridging for Temporary Discontinuation of Warfarin™*®

Non-valvular atrial fibrillation with a CHA2DS2-VASc score >5°
Metallic mitral valve

Prosthetic valve with atrial fibrillation

<3 months after VTE

Severe thrombophilia (protein C or protein S deficiency, antiphospholipid syndrome)

VTE, venous thromboembolism.

“CHA2DS2-VASc, congestive heart failure (1 point), hypertension (1 point), age >75 years (2 points), diabetes mellitus (1 point), stroke, transient

ischemic attack, or thromboembolism (2 points), vascular disease (1 point), age 65-74 years (1 point), female sex (1 point).

) 117,118
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Thrombotic risk category

Moderate to low

Very high
High

New generation drug-eluting stents and bare metal stents carry similar thrombotic risks. The risk is highest within the first 6 weeks of PCI. The risk

Table 7. Summary of the Statements of the Clinical Guidelines for Drug-induced Peptic Ulcers

remains high from 6 weeks to 6 months, then remains constant thereafter.

ACS, acute coronary syndrome; PCI, percutaneous coronary intervention.

Table 6. Thrombotic Risk according to Cardiac Events™*®
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[95% CI 0.52-1.81]) (Supplementary Fig. 27), A&Al AR
AT =24 At W A3 19 A+E ALt o

ANME FUSHA A HE AR A AT A
to &9 0 98] fadks AR BEAEHY
AR Bz AAA: 2=LEH] 059, [95% CI 0.37-0.95], 3|~
Y 2 84 A 32938 0.78, [95% CI 0.38-1.64))
(Supplementary Fig. 28).
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of YWY AFHG W 55 ol W Hwo] wet wup
G719 st A%E A0 St Shu vl AE ol
AR okxslRlat ] GeuA ARG REA L ot
A PSAAR QA3 SR H| s70] HE| el
A SRk A& FABlok ek B4 PR BE oA
$3} 71l et A0S BT W FA7} glon o
o %% CYPaAs TPAHLAS PHA B A4S FA3t

[e}
93 CYP2C19 TF 4 (polymorphism)o] T}et 8§50k A

el LS ASAL 5 9es Aol Geh O

otutgl o]e]o] g 2719 tH|ZIER A3 AT
=8 A7t TIEJAEE, T o] dFE AR &Y
AA LT A FEY 4= 19, FHY A
FE3F A HE AAAILE ST 2 8 AHAE
A 5 Qi heZtER A3 $E 94 93t 35
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(Supplementary Fig. 29).
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Appendix 1. Clinical Key Questions

1. HIAB|Z0|S AR| S0} SRI01A ASHHHY N BESO TR R}

2. HIAHIZ0|E ARKIS 717 S2foks ERI0IA Y2ITUE M AR ASHIUY X BESS o YsH=If?

3. HIAB|R0|S ARHIS H7I7H £Ofst D% SROIM AR HI FT| YSEOFS ASHUY Y HYES ol esH=7}?

4. HIABIZ0|S AHE B7I7H SO T9IE SXUM DIATRZAS HRE2 ASHAY Y HESS Hst=Tl?

5. HIAE|20|C AR H717H £OfoHs DOIE SO SIAEIR 2 S BH| KEH HSEFS ASHUY N HHSS HyoteTte

6. HIAE|20|E AKIS X7|7 SOfoHe IS SR HIM X HIAEIZ0|= ASHIS MEX cyclooxygenase-2 AIEHIZ HIE 22 2843
% U BBES o YsH=Tf?

7. AP O] U= NEY OIATIR H7| =8 ER0IA Y2ATUE HF AR HY N S o Yst=r}?

8. 23HAY SHO| 0| Y= B OLALIR 7| 5 SXON YLK BI OfFH PSR UY X 5ES oyoteTte

0. OfATIRIS X7| B8Ot ASHUY S8 ERI0|A OLALIRIZ 1R HE =Tt

ol=7}?

HE &7 580tz A2 HY £ SXM YSLME AN MEAot=
3 el SXOIM LAY A HEF2 YREATY EES oYsH=7t

==
HE =&t AHEHY £ U9
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Appendix 2. Selection of Search Terms

Selection of search terms

Mesh

PubMed entry terms

"Anti-Inflammatory Agents,
Non-Steroidal"[Mesh]

"Cyclooxygenase 1"[Mesh]

"Cyclooxygenase 2"[Mesh]

"Cyclooxygenase 2
Inhibitors"[Mesh]

"Cyclooxygenase
Inhibitors"[Mesh]

"lbuprofen"[Mesh]

"Naproxen"[Mesh]

"Diclofenac"[Mesh]

"Indomethacin"[Mesh]

"Ketoprofen"[Mesh]

"nabumetone”
[Supplementary Concept]

"oxaprozin" [Supplementary
Concept]

"Piroxicam"[Mesh]

"Celecoxib"[Mesh]

"parecoxib" [Supplementary
Concept]

Antiinflammatory Agents, Non Steroidal; Antiinflammatory Agents, Nonsteroidal; Agents,;
Nonsteroidal Antiinflammatory; Nonsteroidal Antiinflammatory Agents; Nonsteroidal
Anti-Inflammatory Agents; Agents, Nonsteroidal Anti-Inflammatory; Anti-Inflammatory
Agents, Nonsteroidal; Nonsteroidal Anti Inflammatory Agents; NSAIDs; Anti; Inflammatory
Agents, Nonsteroidal; Non-Steroidal Anti-Inflammatory Agents; Agents, Non-Steroidal
Anti-Inflammatory; Non Steroidal Anti Inflammatory Agents; Aspirin-Like Agents; Agents,
Aspirin-Like; Aspirin Like Agents; Analgesics, Anti-Inflammatory; Analgesics, Anti
Inflammatory; Anti-Inflammatory Analgesics; Anti-Rheumatic Agents, Non-Steroidal;
Agents, Non-Steroidal Anti-Rheumatic; Anti Rheumatic Agents, Non Steroidal;
Non-Steroidal Anti-Rheumatic Agents; Antirheumatic Agents, Non-Steroidal; Agents,
Non-Steroidal Antirheumatic; Antirheumatic Agents, Non Steroidal; Non-Steroidal
Antirheumatic Agents

Cyclo-Oxygenase |; Cyclo Oxygenase |; Prostaglandin H Synthase-1; Prostaglandin H
Synthase 1; COX-1 Prostaglandin Synthase; COX 1 Prostaglandin Synthase
Prostaglandin Synthase, COX-1; Synthase, COX-1 Prostaglandin; Cyclooxygenase-1

Cyclo-Oxygenase ll; Cyclo Oxygenase Il; PTGS2; PGHS-2; Prostaglandin H Synthase-2;
Prostaglandin H Synthase 2; COX-2 Prostaglandin Synthase; COX 2 Prostaglandin
Synthase; Prostaglandin Synthase, COX-2; Synthase, COX-2 Prostaglandin;
Cyclooxygenase-2

Inhibitors, Cyclooxygenase 2; Cyclooxygenase-2 Inhibitors; Inhibitors, Cyclooxygenase-2;
Coxibs; COX-2 Inhibitors; COX 2 Inhibitors; Inhibitors, COX-2; COX2 Inhibitors; Inhibitors,
COox2

Inhibitors, Cyclo-Oxygenase; Inhibitors, Cyclo Oxygenase; Inhibitors, Cyclooxygenase;
Prostaglandin Synthesis Antagonists; Antagonists, Prostaglandin Synthesis; Inhibitors,
Prostaglandin-Endoperoxide Synthase; Inhibitors, Prostaglandin Endoperoxide Synthase;
Prostaglandin Endoperoxide Synthase Inhibitors; Prostaglandin Synthase Inhibitors;
Cyclo-Oxygenase Inhibitors; Cyclo Oxygenase Inhibitors; Inhibitors, Prostaglandin Synthase

1.V. Solution, Ibuprofen; Ibuprofen, (+-)-Isomer; Ibuprofen, (R)-Isomer; Ibuprofen, (S)-Isomer;
Ibuprofen, Aluminum Salt; Aluminum Salt Ibuprofen; Ibuprofen, Calcium Salt; Calcium Salt
Ibuprofen; Ibuprofen, Copper (2+) Salt; Ibuprofen, Magnesium Salt; Magnesium Salt
Ibuprofen; Salt Ibuprofen, Magnesium; Ibuprofen, Potassium Salt; Potassium Salt
Ibuprofen; Ibuprofen, Sodium Salt; Salt Ibuprofen, Sodium; Sodium Salt Ibuprofen;
Ibuprofen, Zinc Salt; Salt Ibuprofen, Zinc; Zinc Salt Ibuprofen; Ibuprofen-Zinc; Ibuprofen
Zinc; IP-82; IP 82; IP82; Motrin; Nuprin; Rufen; Salprofen; Trauma-Dolgit Gel; Trauma Dolgit
Gel; TraumaDolgit Gel; Brufent

Methoxypropiocin; MNPA; Anaprox; Naprosin; Naprosyn; Proxen; Synflex; Aleve; Naproxen
Sodium; Sodium, Naproxen

Diclophenac; Dicrofenac; Dichlofenal; Diclofenac Sodium; Sodium Diclofenac; Diclofenac,

Sodium; Diclonate P; Feloran; Voltarol; Novapirina; Orthofen; Ortofen; Orthophen; SR-38;
SR 38; SR38; Voltaren; Diclofenac Potassium; GP-45,840; GP 45,840; GP45,840

Indometacin; Amuno; Indocid; Metindol; Indomet 140; Indomethacin Hydrochloride;
Hydrochloride, Indomethacin; Osmosin; Indocin

Benzoylhydratropic Acid; 2-(3-Benzoylphenyl)propionic Acid; Profenid; Alrheumum; Orudis;
19,583 RP; RP, 19,583; RP-19583; RP 19583; RP19583; Alrheumat

Nabumeton; 4-(6-methoxy-2-naphthyl)-2-butanone; Arthraxan; BRL 14777;
Gen-Nabumetone; Listran; Relafen; Relif; Relifex; Mebutan; Rhoxal-nabumetone;
Apo-Nabumetone; Nabucox

4,5-diphenyl-2-oxazolepropionic acid; Danoprox; Wy-21,743; Dayrun; Rhoxal-oxaprozin;
Apo-Oxaprozin; Daypro

CP-16171; CP 16171; CP16171; Feldene

4-(5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl)benzenesulfonamide; Celebrex; SC
58635; 58635, SC; SC-58635; SC58635

N-(((5-methyl-3-phenylisoxazol-4-yl)-phenyl)sulfonyl)propanamide; N-(((Me-P)-P)S)P;
parecoxib sodium; N-(((5-methyl-3-phenylisoxazol-4-yl)-phenyl)sulfonyl)propanamine,
sodium salt; Dynastat
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Headings

Selection of search terms

Mesh

PubMed entry terms

Cox-2 inhibitor

PPI

"etoricoxib" [Supplementary
Concept]

"tenoxicam" [Supplementary
Concept]

"meloxicam" [Supplementary
Concept]

"Flurbiprofen"[Mesh]

"tiaprofenic acid"
[Supplementary Concept]

"Diflunisal"[Mesh]

"Etodolac"[Mesh]

"salicylsalicylic acid"
[Supplementary Concept]

"Sulindac"[Mesh]

"Tolmetin"[Mesh]

"Cyclooxygenase 2
Inhibitors"[Mesh]

"Celecoxib"[Mesh]

"parecoxib" [Supplementary
Concept]

"etoricoxib" [Supplementary
Concept]

"Cyclooxygenase 2"[Mesh]

"Proton Pump
Inhibitors"[Mesh]

"Dexlansoprazole"[Mesh]

L-791456; MK 0663; MK-0663; Arcoxia

4-hydroxy-2-methyl-N-2-pyridyl-2H-thieno(2,3-e)-1,2-thiazine-3-carboxamide 1,1-dioxide; Ro
12-0068; Ro-12-0068; Reutenox; Artriunic; Novo-Tenoxicam; Mobiflex; Tilcotil;
Apo-Tenoxicam

Reumoxicam; meloxicam; Movalis; Uticox; Mobic; Mobicox; Mobec; Masflex; Movicox;
Parocin

Fluriproben; 2-Fluoro-alpha-methyl-(1,1'-biphenyl)-4-acetic Acid; Flubiprofen;
Apo-Flurbiprofen; Apo; Flurbiprofen; BTS-18322; BTS 18322; BTS18322; Cebutid;
Dobrofen; E-7869; E 7869; E7869; Flugalin; Flurbiprofen Sodium; Sodium, Flurbiprofen;
Froben; Froben SR; Neo Artrol; Novo-Flurprofen; Novo; Flurprofen; Nu-Flurbiprofen; Nu
Flurbiprofen; Ocufen; Ocuflur; ratio-Flurbiprofen; ratio Flurbiprofen; Strefen; Ansaid

FC 3001; Flanid; Pierre Fabre brand of tiaprofenic acid; tiaprofenic acid, calcium salt;
Nu-Tiaprofenic; Nu-Pharm brand of tiaprofenic acid; PMS-Tiaprofenic; Pharmascience
brand of tiaprofenic acid; RU 15060; Surgam; Griinenthal brand of tiaprofenic acid; Florizel
brand of tiaprofenic acid; Hoechst brand of; tiaprofenic acid; Surgam SA; Aventis brand of
tiaprofenic acid; Apo-Tiaprofenic; Apotex brand of tiaprofenic acid; Novo-Tiaprofenic;
Novopharm brand of tiaprofenic acid

Dolobid; Dolocid; Dolobis; Nu-Diflunisal; Nu Diflunisal; NuDiflunisal; MK-647; MK 647;
MK647; Novo; Diflunisal; Novo Diflunisal; NovoDiflunisal; Apo-Diflunisal; Apo Diflunisal;
ApoDiflunisal

"Etodolic Acid; Acid, Etodolic; Etodolac, (+-)-lsomer; Etodolac, (-)-lsomer; Etodolac,
(S)-Isomer; Ultradol; Etodolac, Monosodium Salt, (+-) Isomer; Etodolac, Monosodium Salt,
(S)-Isomer; Lodine; Ramodar; AY-24,236; AY 24,236; AY24,236; AY-24236; AY 24236;
AY24236; Etodolac, Monosodium Salt"

"disalicylic acid; salsalate; Argesic; Disalcid; Salsitab; Upsher-Smith brand of salicylsalicylic
acid; Salflex; salicyl salicylate; Saloxium; Arcylate; Mono-Gesic"

"Apo-Sulin; Apo Sulin; Arthrobid; Clinoril; Arthrocine; Klinoril; Sulindal; Chibret; Kenalin;
MK-231MK 231; MK231; Novo-Sundac; Novo Sundac; Nu-Sulindac; Nu Sulinda; Aclin;
Copal"

"Tolectin; Tolmetin Sodium, Anhydrous; Anhydrous Tolmetin Sodium; Tolmetin Sodium
Anhydrous; Anhydrous, Tolmetin Sodium; Sodium Anhydrous, Tolmetin; McN-2559; McN
2559; McN2559; Tolmetin Sodium; Sodium, Tolmetin; Tolmetin Sodium, Dihydrate;
Dihydrate Tolmetin Sodium"

"Inhibitors, Cyclooxygenase 2; Cyclooxygenase-2 Inhibitors; Inhibitors, Cyclooxygenase-2;
Coxibs; COX-2 Inhibitors; COX 2 Inhibitors; Inhibitors, COX-2; COX2 Inhibitors; Inhibitors,
COox2"

"4-(5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl)benzenesulfonamide; Celebrex; SC
58635; 58635, SC; SC-58635; SC58635"

"N-(((5-methyl-3-phenylisoxazol-4-yl)-phenyl)sulfonyl)propanamide; N-(((Me-P)-P)S)P;
parecoxib sodium; N-(((5-methyl-3-phenylisoxazol-4-yl)-phenyl)sulfonyl)propanamine,
sodium salt; Dynastat"

"L-791456; MK 0663; MK-0663; Arcoxia"

"Cyclo-Oxygenase II; Cyclo Oxygenase Il; PTGS2; PGHS-2; Prostaglandin H Synthase-2;
Prostaglandin H Synthase 2; COX-2 Prostaglandin Synthase; COX 2 Prostaglandin
Synthase; Prostaglandin Synthase, COX-2; Synthase, COX-2 Prostaglandin;
Cyclooxygenase-2"

Inhibitors, Proton Pump

"Lansoprazole, R-Isomer; Lansoprazole, R Isomer; R-lsomer Lansoprazole;
2-((R)-((3-Methyl-4-(2,2,2-trifluoroethoxy)-2-pyridinyl)methyl)sulfinyl)-1H-benzimidazole;
R-Lansoprazole; R Lansoprazole; Dexlansoprazole Sesquihydrate; TAK 390MR;

Vol. 76 No. 3, September 2020



A o A3 EHY XY

Appendix 2. Continued

Headings

Selection of search terms

Mesh

PubMed entry terms

Misoprostol

H2-RA

Antiplatelet agent

"Esomeprazole"[Mesh]

"ilaprazole" [Supplementary
Concept]

"Lansoprazole"[Mesh]

"Omeprazole"[Mesh]
"pantoprazole"

[Supplementary Concept]
"Rabeprazole"[Mesh]

"Misoprostol"[Mesh]

"Histamine H2
Antagonists"[Mesh]

"Famotidine"[Mesh]

"Cimetidine"[Mesh]

"Ranitidine"[Mesh]

"Nizatidine"[Mesh]

"lafutidine" [Supplementary
Concept]

"Aspirin"[Mesh]

TAK390MR; TAK-390MR; TAK-390; TAK 390; TAK390; Dexilant; T-168390; T 168390;
T168390"

"Esomeprazole Sodium; Esomeprazole Strontium; Strontium, Esomeprazole; Esomeprazole
Magnesium; Nexium; AstraZeneca Brand of Esomeprazole Magnesium; Esomeprazole
Potassium; Esomeprazole Strontium Anhydrous"

"ly 81149; 1Y81149; IY-81149"

"Lansoprazol; 2-(((3-Methyl-4-(2,2,2-trifluoroethoxy)-2-pyridyl)ymethyl)sulfinyl)benzimidazole;
Lansoprazoles; Bamalite; Tecnobio Brand of Lansoprazole; Lansoprazole Tecnobio Brand;
Lansol; Lansoprazole Sodium; Sodium, Lansoprazole; Lanzor; Hoechst Brand of
Lansoprazole; Lansoprazole; Hoechst Brand; Prezal; Monolitum; Salvar Brand of
Lansoprazole; Lansoprazole Salvar Brand; Opiren; Almirall Brand of Lansoprazole;
Lansoprazole Almirall Brand; Prevacid; Ogastro; Abbot Brand of Lansoprazole;
Lansoprazole Abbot Brand; TAP Brand of Lansoprazole; Lansoprazole TAP Brand; Pro Ulco;
Vinas Brand of Lansoprazole; Lansoprazole Vinas Brand; Promeco; Promeco Brand of;
Lansoprazole; Lansoprazole Promeco Brand; Takepron; Ulpax; Hormona Brand of
Lansoprazole; Lansoprazole Hormona Brand; Zoton; Wyeth Brand of Lansoprazole;
Lansoprazole Wyeth Brand; Lederle Brand of Lansoprazole; Lansoprazole Lederle Brand;
AG 1749; AG-1749; AG1749; Agopton; Ogast; Takeda Brand of Lansoprazole; Lansoprazole
Takeda Brand"

"Prilosec; Omeprazole Sodium; Sodium, Omeprazole; H 168-68; H 168 68; H 16868;
Omeprazole Magnesium; Magnesium, Omeprazole"

"SK and F 96022; SKF-96022; SK and F-96022; Protonix; BY 1023; BY-1023; pantoprazole
sodium"

"2-((4-(3-methoxypropoxy)-3-methylpyridin-2-yl)methylsulfinyl)-1H-benzimidazole;
Dexrabeprazole; E 3810; E3810; Pariet; Rabeprazole Sodium; Sodium, Rabeprazole;
1H-Benzimidazole, 2-(((4-(3-methoxypropoxy)-3-methyl-2-pyridinyl)methyl)sulfinyl)-,
Sodium Salt; Aciphex; LY-307640; LY 307640; LY307640"

"Novo-Misoprostol; Novo Misoprostol; SC-29333; SC 29333; SC29333; SC-30249; SC
30249; SC30249; Apo-Misoprostol; Apo Misoprostol; Misoprostol,
(11beta,13E,16R)-Isomer; Glefos; Misoprostol, (11alpha,13E)-Isomer; Misoprostol,
(11alpha,13E,16R)-Isomer; Misoprostol, (11alpha,13Z)-(+-)-Isomer; Misoprostol,
(11alpha.13E,16S)-Isomer; Misoprostol, (11beta,13E)-(+-)-lsomer; Misoprostol,
(11beta,13E,16S)-Isomer; Cytotec"

"Receptor Blockaders, H2; Blockaders, Histamine H2 Receptor; Histamine H2 Receptor
Blockaders

Histamine H2 Blockers; Blockers, Histamine H2; H2 Blockers, Histamine; Receptor
Antagonists, Histamine H2; Histamine H2 Receptor Antagonists; Antagonists, Histamine
H2; H2 Antagonists, Histamine; H2 Receptor Blockaders; Blockaders, H2 Receptor;
Antihistaminics, H2; H2 Antihistaminics"

"YM-11170; YM 11170; YM11170; Pepcid; Famotidine Hydrochloride; MK-208; MK 208;
MK208"

"Biomet; Biomet400; Cimetidine Hydrochloride; Hydrochloride, Cimetidine; Cimetidine HClI;
HCI, Cimetidine; Histodil; SK and F-92334; SK and F 92334; SK and F92334; SKF-92334;
SKF 92334; SKF92334; Tagamet; Altramet; Eureceptor"

"Ranitidin; N
(2-(((5-((Dimethylamino)methyl)-2-furanyl)methyl)thio)ethyl)-N'-methyl-2-nitro-1,1-ethenedi
amine; Biotidin; Ranisen; Sostril; Zantac; Zantic; AH-19065; AH 19065; AH19065;
Ranitidine Hydrochloride; Hydrochloride, Ranitidine"

"N-(2-(((2-((Dimethylamino)methyl)-4-thiazolyl)methyl)thio)ethyl)-N'-methyl-2-nitro-1,1-ethen
ediamine; LY-139037; LY 139037; LY139037; Axid"

"N-(4-(4-piperidinylmethyl)pyridyl-2-oxy)butenyl-2-(furfurylsulfinyl)acetamide;
N-(4-(4-piperidinylmethyl)pyridyl-2-oxy)-(Z)-butenyl-2-(furfurylsulfinyl)acetamide;
FRG-8813; FRG 8813"

"Acetylsalicylic Acid; Acid, Acetylsalicylic; 2-(Acetyloxy)benzoic Acid; Acylpyrin; Aloxiprimum;
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Headings

Selection of search terms

Mesh

PubMed entry terms

Anticoagulant

Peptic ulcer
hemorrhage

Helicobacter pylori

"clopidogrel" [Supplementary
Concept]

"Ticlopidine"[Mesh]

"Platelet Aggregation
Inhibitors"[Mesh]

"Rivaroxaban"[Mesh]

"edoxaban" [Supplementary
Concept]

"Dabigatran"[Mesh]

"apixaban" [Supplementary
Concept]

"Warfarin"[Mesh]

"Anticoagulants"[Mesh]

“Peptic ulcer’[Mesh]

"Stomach Ulcer"[Mesh]

"Duodenal Ulcer"[Mesh]

"Gastrointestinal
Hemorrhage"[Mesh]

"Peptic Ulcer
Hemorrhage"[Mesh]

‘Helicobacter pylori’'[Mesh]

Colfarit; Dispril; Easprin; Ecotrin; Endosprin; Magnecyl; Micristin; Polopirin; Polopiryna;
Solprin; Solupsan; Zorprin; Acetysal"

"clopidogrel napadisilate; clopidogrel, (+)(S)-isomer; Iscover; PCR 4099; PCR-4099;
clopidogrel-Mepha; SC 25989C; SC 25990C; SR 25989; clopidogrel besylate; clopidogrel
besilate; clopidogrel hydrochloride; clopidogrel Sandoz; clopidogrel bisulfate; Plavix"

"Ticlopidine Hydrochloride; Hydrochloride, Ticlopidine; Ticlodix; Ticlodone; 53-32C; 53 32C;
5332C; Ticlid"

"Aggregation Inhibitors, Platelet; Inhibitors, Platelet Aggregation; Blood Platelet
Antiaggregants; Antiaggregants, Blood Platelet; Platelet Antiaggregants; Antiaggregants,
Platelet; Blood Platelet; Aggregation Inhibitors; Platelet Inhibitors; Inhibitors, Platelet;
Antiplatelet Agents; Agents, Antiplatelet; Antiplatelet Drugs; Drugs, Antiplatelet; Platelet
Antagonists; Antagonists, Platelet; Blood Platelet Antagonists; Antagonists, Blood Platelet"

"5-chloro-N-(((5S)-2-0x0-3-(4-(3-oxomorpholin-4-yl)phenyl)-1,3-oxazolidin-5-yl)methyl)thiophe
ne-2-carboxamide; Xarelto; BAY 59-7939; BAY 59 7939; BAY 597939"

"N-(5-chloropyridin-2-yl)-N'-((1S,2R,4S)-4-(N,N-dimethylcarbamoyl)-2-(5-methyl-4,5,6,7-
tetrahydro(1,3)thiazolo(5,4-c)pyridine-2-carboxamido)cyclohexyl)oxamide;
N-(5-chloropyridin-2-yl)-N'-((1S,2R,4S)-4-(N,N-dimethylcarbamoyl)-2-(5-methyl-4,5,6,7-tetra
hydrothiazolo(5,4-c)pyridine-2-carboxamido)cyclohexyl)ethanediamide p-toluenesulfonate
monohydrate; DU-176b; DU-176; edoxaban tosylate"

"N-((2-(((4-(@aminoiminomethyl)phenyl)amino)methyl)-1-methyl-1H-benzimidazol-5-yl)carbony
1)-N-2-pyridinyl-beta-alanine; BIBR 1048; Pradaxa; Dabigatran Etexilate; Etexilate,
Dabigatran; Dabigatran Etexilate Mesylate; Etexilate Mesylate, Dabigatran; Mesylate,
Dabigatran Etexilate"

"BMS 562247; BMS562247; BMS-562247"

"4-Hydroxy-3-(3-oxo-1-phenylbutyl)-2H-1-benzopyran-2-one; Apo-Warfarin; Aldocumar;
Gen-Warfarin; Warfant; Coumadin; Marevan; Warfarin Potassium; Potassium, Warfarin;
Warfarin Sodium; Sodium, Warfarin; Coumadine; Tedicumar"

"Anticoagulation Agents; Agents, Anticoagulation; Anticoagulant Agents; Agents,
Anticoagulant; Anticoagulant Drugs; Drugs, Anticoagulant; Anticoagulant; Indirect
Thrombin Inhibitors; Inhibitors, Indirect Thrombin; Thrombin Inhibitors, Indirect"

Peptic Ulcers; Ulcer, Peptic; Ulcers, Peptic; Gastroduodenal Ulcer; Gastroduodenal Ulcers;
Ulcer, Gastroduodenal; Ulcers, Gastroduodenal; Marginal Ulcer; Marginal Ulcers; Ulcer,
Marginal; Ulcers, Marginal

Stomach Ulcers; Ulcer, Stomach; Ulcers, Stomach; Gastric Ulcer; Gastric Ulcers; Ulcer,
Gastric; Ulcers, Gastric

Ulcer, Duodenal; Ulcers, Duodenal; Curling Ulcer; Ulcer, Curling; Curling's Ulcer; Curlings
Ulcer

Hemorrhage, Gastrointestinal; Gastrointestinal Hemorrhages; Hematochezia;
Hematochezias

Hemorrhage, Peptic Ulcer; Peptic Ulcer Hemorrhages; Ulcer Hemorrhage, Peptic

Helicobacter; Gastrospirillum; Campylobacter pylori
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Search in electronic databases and on Websites of Clearinghouses
: adults, English or Korean: -2017

N=4082

*MEDLINE: n=1723

*EMbase: n=2270

*The Cochrane Library: n=68

*KoreaMed =21

Irrelevant citations excluded after checking for title and abstract and
removal of duplicates

n=457 potentially relevant citations identified after liberal screening

Not included in evaluation but used for background information:
n=424 guidelines or meta-analysis on specific aspect of peptic ulcer, H.
pylori and NSAID

n=33 retrieved for in/-exclusion by two independent reviewers

Formal exclusion n=27 studies

1) n=7 , notan RCT

2) n=5 , wrong patient population
3) n=7 , wrong study design
--------------------- > | 4)n=7 , wrong outcomes

5)n=1 , others

n=6 articles fulfilled formal inclusion and exclusion criteria

Supplementary figure 1. Flowchart of the study selection for the preventive effect of peptic ulcers by Helicobacter pylori eradication in NSAID
users. H. pylori, Helicobacter pylori; NSAID, nonsteroid anti-inflammatory drug; RCT, randomized controlled trial.



Eradicati No eradicati Risk Ratio Risk Ratio

dy o 3 gnts 3 Al Random % Random, 9
Chan 1997 3 50 12 50 13.7% 0.25[0.08, 0.83] -
Chan 2002 5 51 15 4% 18.3% 0.32 [0.13, 0.81] - =
de Leest 2007 6 155 8 160 16.4% 0.77 [0.27,2.18] - "1
Hawkey 1998 19 127 21 140 27.0% 1.00[0.56, 1.77] e
Labenz 2002 2 181 10 171 10.1% 0.21 [0.05, 0.95] - -
Lai 2003 5 70 6 70 14.6% 0.83 [0.27, 2.60] - "
Total (95% CI) 614 640 100.0% 0.54 [0.31, 0.94] -
Total events 40 72 . ) ) .

Heterogeneity; Tau® = 0.21; Chi* = 8,30, df = 5 (P = 0.10); 17 = 46%

Test for overall effect: Z = 2.19 (P = 0.03) 0.01 0.1 1 10 100

Favours [Eradication] Favours [No eradication]

Supplementary figure 2. Preventive effect of peptic ulcers by Helicobacter pylori eradication in long-term NSAID users: overall group. NSAID,
nonsteroid anti-inflammatory drug.



Eradication No eradication Risk Ratio Risk Ratio

0 Random ndoem

ants : ants a gh o
Chan 1997 3 50 12 50 30.3% 0.25[0.08, 0.83) -

Chan 2002 5 51 15 49 50.3% 0.32[0.13,0.81] =

Labenz 2002 2 181 10 171 19.4% 0.21[0.05, 0.95] -

Total (95% CI) 262 270 100.0% 0.27 [0.14, 0.53] -

Total events 10 37 ) ) )

Heterogeneity: Tav® = 0.00; Chi* = 0.24, df = 2 (P = 0.88); I = 0% '

0.01 Dj1 1 1.0 100
Test for overall effect: Z = 3.83 (P = 0.0001) Favours [Eradication] Favours [No eradication]

Supplementary figure 3. Preventive effects of peptic ulcers by Helicobacter pylori eradication in long-term NSAID users: NSAID-naive patients.
NSAID, nonsteroid anti-inflammatory drug.



Eradication No eradication Risk Ratio Risk Ratio

Idy o 0 Bnts 2 ants 3 p i Ll Lol iy i ANA0M
de Leest 2007 6 155 8 160 19.6% 0.77[0.27, 2.18]
Hawkey 1998 19 127 21 140 64.2% 1.00 [0.56, 1.77]
Lai 2003 5 70 5 70 16.2% 0.83 [0.27, 2.60]
Total (95% CI) 352 370 100.0% 0.92 [0.58, 1.46]
Total events 30 35

Heterogeneity: Tau® = 0.00; Chi* = 0.21, df = 2 (P = 0.90); F = 0% b t ' y |

o0.01 01 1 10 100
Test for overal effect: 2= 0.35 (P = 0.73) Favours [Eradication] Favours [No eradication]

Supplementary figure 4. Preventive effect of peptic ulcers by Helicobacter pylori eradication in long-term NSAID users: chronic NSAID users.
NSAID, nonsteroid anti-inflammatory drug.
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Supplementary figure 5. Flowchart of study selection for the preventive effect of peptic ulcers by proton pump inhibitors in NSAID users. NSAID,
nonsteroid anti-inflammatory drug.



PPI No PPI Risk Ratio Risk Ratio

4 o, R om, 95% C|

1.1.1 <12 weeks
1998, Bianchi Porro, GD, 3w 1 57 8 57 2.8% 0.13[0.02, 0.97]
1998, Cullen, GD, 6w 3 83 14 85 6.7% 0.22[0.07, 0.74] —_—
2000, Bianchi Porro, GD, 4w 9 62 6 29 9.6% 0.70 [0.28, 1.79] =
2002, Labenz, GD, 5w 2 328 12 332 4.8% 0.17 [0.04, 0.75] - =
2003, Lai, GD, 8w 2 22 9 21 5.3% 0.21[0.05, 0.87] -
2008, Desai, GD, 1w 4 34 15 32 8.8% 0.25[0.09, 0.68] —

Subtotal (95% Cl) 586 556  37.9% 0.29 [0.17, 0.49] >

Total events 21 64

Heterogeneity: Tau? = 0.02; Chi? = 5.25, df =5 (P = 0.39); I = 5%

Test for overall effect: Z = 4.70 (P < 0.00001)

1.1.2 12-24 weeks
1996, Ekstrom, GD, 12w 4 85 15 90 8.1% 0.28 [0.10, 0.82] - =
2000, Bianchi Porro, GD, 12w 9 62 6 29 9.6% 0.70[0.28, 1.79] 1

Subtotal (95% CI) 147 119 17.6% 0.46 [0.19, 1.14] o

Total events 13 21

Heterogeneity: Tau? = 0.17; Chi? = 1.65, df = 1 (P = 0.20); I = 39%

Test for overall effect: Z = 1.68 (P = 0.09)

1.1.3 = 24 weeks
2006, Scheiman (PLUTO), GD, 24w 17 388 20 185 14.9% 0.41[0.22, 0.76] =
2006, Scheiman (VENUS), GD, 24w 23 538 46 267 18.2% 0.25[0.15, 0.40] =
2012, Sugano, GD, 24w 6 140 56 146 11.4% 0.11 [0.05, 0.25] —

Subtotal (95% ClI) 1066 598 44.4% 0.23[0.12, 0.45] -

Total events 46 122

Heterogeneity: Tau? = 0.22; Chi? = 6.45, df = 2 (P = 0.04); I = 69%

Test for overall effect: Z = 4.38 (P < 0.0001)

Total (95% CI) 1799 1273 100.0% 0.28 [0.20, 0.41] <&

Total events 80 207

Heterogeneity: Tau? = 0.13; Chi? = 15.98, df = 10 (P = 0.10); I? = 37% 50.0 i of 7 : 1‘0 ] 00‘

Test for overall effect: Z = 6.82 (P < 0.00001)

. % Favours [PPI] Favours [no PPI]
Test for subaroup differences: Chi? = 1.41. df = 2 (P = 0.49). I? = 0%

Supplementary figure 6. Prevention effect of proton pump inhibitors for gastroduodenal ulcers in long-term NSAID users. Forest plot, PPI
vs. placebo (subgroup analysis by assessment timing). NSAID, nonsteroid anti-inflammatory drug; PPI, proton-pump inhibitor.



PPI No PPI Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H 95% Cl M-H 95% ClI

1.4.1 Standard dose
2000, Bianchi Porro, GD, 12w 9 62 6 29 12.9% 0.70[0.28, 1.79] —
2000, Bianchi Porro, GD, 4w 9 62 6 29 12.9% 0.70[0.28, 1.79] =i
2003, Lai, GD, 8w 2 22 9 21 78% 0.21[0.05, 0.87] ==
20086, Scheiman (PLUTO), GD, 24w 0 196 0 185 Not estimable
2006, Scheiman (VENUS), GD, 24w 1 21 2 267 3.3% 0.49 [0.04, 5.40] — |

Subtotal (95% CI) 613 531 36.8% 0.56 [0.31, 1.00] -

Total events 21 23

Heterogeneity: Tau? = 0.00; Chi? = 2.33, df = 3 (P = 0.51); 7= 0%

Test for overall effect: Z = 1.95 (P = 0.05)

1.4.2 Maintenance dose
1996, Ekstrom, GD, 12w 4 85 15 90 11.2% 0.28[0.10, 0.82] =
1998, Bianchi Porro, GD, 3w 1 57 8 57  4.4% 0.13[0.02, 0.97] - =__ |
1998, Cullen, GD, 6w 3 83 14 85  9.5% 0.22[0.07, 0.74] - =
2002, Labenz, GD, 5w 2 328 12 332 7.2% 0.17 [0.04, 0.75] -
2006, Scheiman (PLUTO), GD, 24w 1 192 0 185 2.0% 2.89[0.12,70.52]
2006, Scheiman (VENUS), GD, 24w 0 267 2 267 2.2% 0.20[0.01, 4.15]
2008, Desai, GD, 1w 4 34 15 32 121% 0.25[0.09, 0.68] ——
2012, Sugano, GD, 24w 6 140 56 146 14.7% 0.11[0.05, 0.25] —_—

Subtotal (95% CI) 1186 1194 63.2% 0.19 [0.12, 0.30] >

Total events 21 122

Heterogeneity: Tau? = 0.00; Chi? = 5.57, df = 7 (P = 0.59); I = 0%

Test for overall effect: Z = 7.25 (P < 0.00001)

Total (95% Cl) 1799 1725 100.0% 0.29 [0.18, 0.46] >

Total events 42 145

Heterogeneity: Tau? = 0.22; Chi? = 16.80, df = 11 (P = 0.11); I = 35% =0 o 011 . 110 100‘

Test for overall effect: Z = 5.21 (P < 0.00001)

Favours [experimental] Favours [control
Test for subaroun differences: Chi? = 8.27. df = 1 (P = 0.004). I> = 87.9% foxp 1 [ 1

Supplementary figure 7. The prevention effect of proton pump inhibitors for gastroduodenal ulcers in long-term NSAID users according to
the dosage of proton pump inhibitors. Forest plot, PPl vs. placebo (subgroup analysis by PPl dosage). NSAID, nonsteroid anti-inflammatory
drug; PPI, proton-pump inhibitor.



PPI No PPI Risk Ratio Risk Ratio
oup Events Total Events Total Weight M-H.Random,95% CI M-H, Random, 95% C|

1.5.1 Omeprazole

1996, Ekstrom, GD, 12w 4 85 15 90 8.1% 0.28 [0.10, 0.82] —
1998, Bianchi Porro, GD, 3w 1 57 8 57 2.8% 0.13 [0.02, 0.97] - |
1998, Cullen, GD, 6w 3 83 14 85 6.7% 0.22 [0.07, 0.74] - =
2002, Labenz, GD, 5w 2 328 12 332 4.8% 0.17 [0.04, 0.75] =y
2008, Desai, GD, 1w 4 34 15 32 8.8% 0.25[0.09, 0.68] =
Subtotal (95% Cl) 587 596 31.2% 0.23 [0.13, 0.39] ->
Total events 14 64
Heterogeneity: Tau? = 0.00; Chi* = 0.69, df =4 (P = 0.95); I’ = 0%
Test for overall effect: Z = 5.26 (P <0.00001)
1.5.2 Lansoprazole
20083, Lai, GD, 8w 2 22 9 21 53% 0.21[0.05, 0.87] = __F
Subtotal (95% Cl) 22 21 5.3% 0.21 [0.05, 0.87] -
Total events 2 9
Heterogeneity: Not applicable
Test for overall effect: Z = 2.15 (P =0.03)
1.5.3 Pantoprazole
2000, Bianchi Porro, GD, 12w 9 62 6 29 9.6% 0.70[0.28, 1.79] 1
2000, Bianchi Porro, GD, 4w 9 82 6 29 9.6% 0.70[0.28, 1.79] - 1
Subtotal (95% Cl) 124 58 19.1% 0.70 [0.36, 1.36] -
Total events 18 12

Heterogeneity: Tau? = 0.00; Chi? = 0.00, df = 1 (P = 1.00); I = 0%
Test for overall effect: Z = 1.05 (P =0.29)

1.5.4 Esomeprazole

2006, Scheiman (PLUTO), GD, 24w 17 388 20 185 14.9% 0.41[0.22, 0.76] —

2006, Scheiman (VENUS), GD, 24w 23 538 46 267 18.2% 0.25[0.15, 0.40] =

2012, Sugano, GD, 24w 6 140 56 146 11.4% 0.11 [0.05, 0.25] —_—
Subtotal (95% Cl) 1066 598  44.4% 0.23 [0.12, 0.45] -
Total events 46 122

Heterogeneity: Tau? = 0.22; Chi* = 6.45, df = 2 (P = 0.04); I = 69%
Test for overall effect: Z = 4.38 (P < 0.0001)

Total (35% Cl) 1799 1273 100.0% 0.28 [0.20, 0.41] . 4
Total events 80 207
Heterogeneity: Tau? = 0.13; Chi? = 15.98, df = 10 (P = 0.10); I = 37%
Test for overall effect: Z = 6.82 (P <0.00001)

Test for subaroup differences: Chi? = 8.09. df = 3 (P = 0.04). I =62.9%

0.01 0.1 1 10 100
Favours [experimental] Favours [control]

Supplementary figure 8. Prevention effect of proton pump inhibitors for gastroduodenal ulcers in long-term NSAID users according to the type
of proton pump inhibitor. Forest plot, PPI vs. placebo (subgroup analysis by type of PPIs). NSAID, nonsteroid anti-inflammatory drug; PPI,
proton-pump inhibitor.
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Supplementary figure 9. Flowchart of study selection for the preventive effect of peptic ulcers by misoprostol in NSAID users. NSAID, nonsteroid
anti-inflammatory drug; RCT, randomized controlled trial.



Misoprostol No misoprostol Risk Ratio Risk Ratio
__Study or Subgroup Events Total Events Total Weight M-H. Random. 95% CI M-H. Rand, 5% CI
2.1.1 <12 weeks

1992, Bolten, GD, 4w 0 162 6 167 0.7% 0.08 [0.00, 1.40]
1993, Bardhan, GD, 2w 3 102 14 108 3.6% 0.23[0.07,0.77]
1993, Henriksson, GD, 4w 0 19 2 20 0.6% 0.21[0.01, 4.11]
1993, Melo Gomes, GD, 4w 3 200 38 402 4.0% 0.16 [0.05, 0.51] = .
1997, Piette, GD, 10d 4 104 12 102 4.4% 0.33[0.11, 0.98] - = 1|
1998, Bocanegra, GD, 6w 15 301 17 138 121% 0.40 [0.21, 0.79] =
1999, Agrawal, GD, 6w 4 366 1 396 4.2% 0.39[0.13, 1.22] S
Subtotal (95% CI) 1254 1333 29.5% 0.31[0.20, 0.47] ’
Total events 29 100

Heterogeneity: Tau? = 0.00; Chi? = 3.50, df = 6 (P = 0.74); I = 0%
Test for overall effect: Z = 5.46 (P < 0.00001)

2.1.2 12-24 weeks

1992, De Melo Gomes, GD, 12w 6 299 23 320 6.8% 0.28 [0.12, 0.68] ——
1992, Verdickt, GD, 12w 6 137 17 153 6.6% 0.39[0.16, 0.97] ——]
1993, Graham, GD, 12w 8 320 37 323 9.6% 0.22 [0.10, 0.46] —
1993, Roth, GD, 12w 3 60 38 11 4.2% 0.15 [0.05, 0.45] = &
1995, Agrawal, GD, 12w 9 132 28 120 10.6% 0.290.14, 0.59] —
Subtotal (95% Cl) 948 1027  37.8% 0.26 [0.18, 0.38] >
Total events 32 143

Heterogeneity: Tau? = 0.00; Chi? =2.20, df = 4 (P = 0.70); 1> = 0%
Test for overall effect: Z = 6.96 (P < 0.00001)

2.1.3 > 24 weeks

1995, Agrawal, GD, 24w 13 115 29 110 14.9% 0.43[0.24, 0.78] —=

1995, Agrawal, GD, 52w 15 102 32 102 17.8% 0.47 [0.27, 0.81] =
Subtotal (95% Cl) 217 212 327% 0.45 [0.30, 0.67] >
Total events 28 61

Heterogeneity: Tau? = 0.00; Chi? = 0.05, df = 1 (P = 0.83); I? = 0%
Test for overall effect: Z = 3.87 (P = 0.0001)

Total (95% CI) 2419 2572 100.0% 0.33[0.26, 0.41] <
Total events 89 304
Heterogeneity: Tau? = 0.00; Chiz =9.72, df = 13 (P = 0.72); I? = 0%
Test for overall effect: Z = 9.46 (P < 0.00001)

Test for subaroup differences: Chi? = 3.79. df = 2 (P = 0.15). I? = 47.3%

k + y J
0.01 0.1 1 10 100
Favours [misoprostol] Favours [no misoprostol]

Supplementary figure 10. Prevention effect of misoprostol for gastroduodenal ulcers in long-term NSAID users. Forest plot, Misoprostol vs.
placebo (subgroup analysis by assessment timing). NSAID, nonsteroid anti-inflammatory drug.



Misoprostol No misoprostol
tudy or Subgrou; Events Total Events Total Weight

2.4.1 400-600 pg
1992, Bolten, GD, 4w 0 162 6 167  0.7%
1992, De Melo Gomes, GD, 12w 6 299 23 320 71%
1992, Verdickt, GD, 12w 6 137 17 153 6.8%
1993, Henriksson, GD, 4w 0 19 2 20 06%
1993, Melo Gomes, GD, 4w 3 200 38 402 4.1%
1997, Piette, GD, 10d 4 104 12 102 4.6%
1998, Bocanegra, GD, 6w 15 301 17 138 12.6%
1999, Agrawal, GD, 6w 4 366 1 396 4.3%

Subtotal (95% Cl) 1588 1698 40.8%

Total events 38 126

Heterogeneity: Tau? = 0.00; Chi® = 3.48, df = 7 (P = 0.84); I = 0%

Test for overall effect: Z = 6.02 (P < 0.00001)

2.4.2800 pg
1993, Graham, GD, 12w 8 320 37 323 9.9%
1993, Roth, GD, 12w 3 60 38 111 4.3%
1995, Agrawal, GD, 12w 9 132 28 120 11.0%
1995, Agrawal, GD, 24w 13 115 29 110 15.4%
1995, Agrawal, GD, 52w 15 102 32 102 18.5%

Subtotal (95% Cl) 729 766  59.2%

Total events 48 164

Heterogeneity: Tau? = 0.06; Chi? = 5.83, df =4 (P =0.21); I’ = 31%

Test for overall effect: Z = 5.81 (P < 0.00001)

Total (95% CI) 2317 2464 100.0%

Total events 86 290
Heterogeneity: Tau® = 0.00; Chi* = 9.36, df = 12 (P = 0.67); I’ = 0%
Test for overall effect: Z = 9.17 (P < 0.00001)

Test for subaroup differences: Chi = 0.00. df = 1 (P = 0.98). I = 0%

Risk Ratio
M-H, Random, 95% CI
0.08 [0.00, 1.40]
0.28[0.12, 0.68]
0.39[0.16, 0.97]
0.21[0.01,4.11]
0.16 [0.05, 0.51]
0.33[0.11, 0.98]
0.40[0.21, 0.79]
0.39[0.13, 1.22]
0.32[0.22, 0.47]

0.22[0.10, 0.46]
0.15 [0.05, 0.45]
0.29 [0.14, 0.59)]
0.43[0.24,0.78]
0.47[0.27, 0.81)
0.32[0.22, 0.47]

0.33 [0.26, 0.42]

Risk Ratio

M-H, Random, 95Y%

Cl

R —
e

A 4

001 0.1
Favours [experimental]

1 10
Favours [control]

100

Supplementary figure 11. Prevention effect of misoprostol for gastroduodenal ulcers in long-term NSAID users according to the dosage of
misoprostol. Forest plot, Misoprostol vs. placebo (subgroup analysis by misoprostol dosage). NSAID, nonsteroid anti-inflammatory drug.
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Supplementary figure 12. Flowchart of study selection for the preventive effect of peptic ulcers by histamine 2 receptor antagonists in NSAID
users. NSAID, nonsteroid anti-inflammatory drug; RCT, randomized controlled trial.



H2RA
3.1.1 <12 weeks
1989, Frank, GD, 2w 4
1997, Hudson, GD, 4w 5
Subtotal (95% Cl)
Total events 9

Heterogeneity: Tau® = 0.00; Chi*= 0.27,df =1 (P =

Test for overall effect: Z = 3.22 (P = 0.001)

3.1.2 12-24 weeks

1993, Levine, GD, 12w 24
1997, Hudson, GD, 12w 8
Subtotal (95% CI)
Total events 32

Heterogeneity: Tau? = 0.00; Chi*=0.13,df =1 (P =

Test for overall effect: Z = 1.88 (P = 0.06)

3.1.3 = 24 weeks

1987, Roth, GD, 70w 2
1996, Taha, GD, 24w 23
1996, ten Wolde, GD, 52w 3
2012, Laine (REDUCE-1), GD, 24w 61
2012, Laine (REDUCE-2), GD, 24w 37

Subtotal (95% Cl)

Total events 126

Heterogeneity: Tau? = 0.00; Chi*=1.39,df =4 (P =

Test for overall effect: Z = 5.88 (P < 0.00001)

Total (95% CI)

Total events 167

Heterogeneity: Tau? = 0.00; Chi*=5.22, df =8 (P =

Test for overall effect: Z = 6.71 (P < 0.00001)

38 9
39 13
75

22

0.61); I = 0%

248 34
39 13

287
47

0.72); P = 0%
12 2
192 24
10 8
550 57
380 34

1144

125
0.85); I2 = 0%
1506

194
0.73); I2 = 0%

248
38
286

914

Test for subaroup differences: Chi?2 =3.44. df = 2 (P = 0.18). I? = 41.8%

3.3%
4.2%
7.5%

15.0%
6.3%
21.3%

1.1%
13.6%
3.7%
33.4%
19.4%
71.2%

100.0%

Risk Ratio

0.26 [0.09, 0.74]
0.37[0.15, 0.95]
0.32 [0.16, 0.64]

0.71[0.43, 1.15)
0.60 [0.28, 1.28]
0.67 [0.45, 1.02]

1.17 [0.19, 7.07]
0.46 [0.28, 0.78)
0.38 [0.14, 1.02]
0.51[0.37, 0.71]
054 [0.35, 0.84]
0.51 [0.41, 0.64]

0.52 [0.43, 0.63]

Risk Ratio
Random.95%Cl

¢

0.01

0.1 1 10
Favours [H2RA] Favours [no H2RA]

Supplementary figure 13. Prevention effect of H2RA for gastroduodenal ulcers in long-term NSAID users. Forest plot, H2RA vs. placebo
(subgroup analysis by assessment timing). NSAID, nonsteroid anti-inflammatory drug; H2RA, histamin-2 receptor antagonist.



H2RA No H2RA Risk Ratio Risk Ratio

3.4.1 Standard dose
1987, Roth, GD, 70w 2 12 2 14 11% 117 [0.19, 7.07] A L —
1989, Frank, GD, 2w 4 36 9 21 33% 0.26 [0.09, 0.74] —_—
1993, Levine, GD, 12w 24 248 34 248 15.0% 0.71[0.43, 1.15] -
1996, Taha, GD, 24w 14 95 24 93 10.3% 0.57[0.32, 1.03] |
Subtotal (95% Cl) 391 376  29.8% 0.59 [0.40, 0.87] <>
Total events 44 69

Heterogeneity: Tau? = 0.02; Chi? = 3.43, df = 3 (P = 0.33); I’ = 13%
Test for overall effect: Z = 2.64 (P = 0.008)

3.4.2 High dose

1996, Taha, GD, 24w 9 97 24 93 7.2% 0.36 [0.18, 0.73] e

1996, ten Wolde, GD, 52w 3 10 8 10 3.7% 0.38[0.14, 1.02) - |

1997, Hudson, GD, 4w 8 39 13 38 6.3% 0.60 [0.28, 1.28] = |

2012, Laine (REDUCE-1), GD, 24w 61 550 57 262 33.5% 0.51[0.37, 0.71] =

2012, Laine (REDUCE-2), GD, 24w 37 380 34 190 19.5% 0.54 [0.35, 0.84] =
Subtotal (95% Cl) 1076 593 70.2% 0.50 [0.40, 0.63] L 4
Total events 118 136

Heterogeneity: Tau® = 0.00; Chi* = 1.53, df = 4 (P = 0.82); I = 0%
Test for overall effect: Z = 5.96 (P < 0.00001)

Total (95% CI) 1467 969 100.0% 0.53 [0.44, 0.64] *
Total events 162 205
Heterogeneity: Tau? = 0.00; Chi? = 5.66, df = 8 (P = 0.68); I? = 0%
Test for overall effect: Z = 6.57 (P < 0.00001)

Test for subaroup differences: Chi? = 0.49. df = 1 (P = 0.48). P = 0%

0.01 0.1 1 10 100
Favours [experimental] Favours [control]

Supplementary figure 14. Prevention effect of H2RA for gastroduodenal ulcers in long-term NSAID users according to the dosage of H2RA.
Forest plot, H2RA vs. placebo (subgroup analysis by H2RA dosage). NSAID, nonsteroid anti-inflammatory drug; H2RA, H2 receptor antagonist.
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Supplementary figure 15. Flowchart of study selection for the preventive effect of peptic ulcers between selective COX-2 inhibitors and
nonselective COX inhibitors plus PPIs in NSAID users. COX, cyclooxygenase; PPI, proton pump inhibitor; NSAID, nonsteroid anti-inflammatory
drug.



Switching to cox-2 inhibitor ~ Adding PPI Risk Ratio Risk Ratio

_Study or Suberoup Events Total Events Total Weight M-H.Random,95% CI MH fhCl
2004, Chan, GD, 24w 2 116 26 106 1000% 0.70(042,1.18)
Total (95% C1) 116 106 100.0%  070[0.42,1.18]
Total events il %
Heterogenely: Not applicable : J : J '
Test for overall effect: 2= 1.33 (P = 0.18) W i ! i W

Favours [switching to COX-2 inhibitor] - Favours [adding PP}

Supplementary figure 16. Prevention effect for gastroduodenal ulcers between selective COX-2 inhibitors and nonselective COX inhibitors plus
PPIs. Forest plot, COX-2 vs. nonselective COX + PPI. NSAID, nonsteroid anti-inflammatory drug; COX, cyclooxygenase; PPI, proton pump inhibitor.



Search in electronic databases and on Websites of Clearinghouses
: adults, English or Korean: -2017

N=1580

*MEDLINE: n=573

*EMbase: n=932

*The Cochrane Library: n=63

*KoreaMed =12

Irrelevant citations excluded after checking for title and abstract and
removal of duplicates

n=248 potentially relevant citations identified after liberal screening

Not included in evaluation but used for background information:
. | n=230 guidelines on specific aspect of peptic ulcer, H. pylori and
"~ | aspirin

n=18 retrieved for in/-exclusion by two independent reviewers

Formal exclusion n=15 studies

_ | 1)n=9 , wrong patient population
2) n=6 , wrong study design

3) n=1 , PPI effect after eradication

n=2 articles fulfilled formal inclusion and exclusion criteria

Supplementary figure 17. Flowchart of study selection for the preventive effect of complications of peptic ulcers by Helicobacter pylori
eradication in low dose aspirin users. H. pylori, Helicobacter pylori.



Search in electronic databases and on Websites of Clearinghouses
: adults, English or Korean: -2017

N= 1506 (After deleting duplicate records n=43)

*PUBMED: n=439

*EMbase: n=1148

*The Cochrane Library: n=634

*KoreaMed: n=333

.| Irrelevant citations excluded after checking for title and abstract (n=1340)
| Abstract only (n=98)

Ay

n=68 potentially relevant citations identified after liberal screening

Not included in evaluation but used for background information:
n=2 guidelines
n=10 review article including meta-analysis

Review total n=38 n=56 retrieved for in/-exclusion by two independent reviewers
Primary (n=23)

1) PPI(n=8): Aspirin (n=3), DAPT(n=5) Formal exclusion n=49 studies

2) PPIvs. H2ZRA (n=2) 1) n=9, not English or Korean

3) H2RA (n=4) 2) n=13, wrong study design

4) HZ2RAvs. teprenone (n=1) | | 3) n=2, wrong patient population

5) Misoprostol (n=4) 7| 4) n=4, wrong comparator

6) Rebamipide (n=3) 6) n=8, wrong outcomes (7 Lanza score or erosions, 1 stool blood)
Secondary (n=16) 7) n=12, duration of ASA therapy < 2wk

1) PPI (n=13) N 8) n=1, cannct find full-text

2) PPIvs. H2RA (n=2)

3) PPLvs. misoprostol (n=1) n=7 (PPI on aspirin for secondary prevention)

Supplementary figure 18. Flowchart of study selection for the preventive effect of complication of peptic ulcer by proton pump inhibitors in
long-term aspirin users. PPI, proton pump inhibitor; DAPT, dual antiplatelet therapy; H2RA, H2 receptor antagonist.



A

PPI Control Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H. Random. 95% CI M-H. Random. 95% CI
Iwakiri 2014 6 301 32 151 12.8% 0.09 [0.04, 0.22] -
Lai 2002 1 62 9 61 2.8% 0.11[0.01, 0.84]
Sanuki 2012 9 176 20 85 15.7% 0.22[0.10, 0.46] -
Scheiman 2011 19 1621 53 805 24.9% 0.18 [0.11, 0.30] -
Sugano 2011 6 213 53 227 13.5% 0.12[0.05, 0.27] -
Sugano 2014 2 215 22 215  53% 0.09 [0.02, 0.38]
Whallen 2014 18 524 61 525 25.2% 0.30[0.18, 0.49] "
Total (95% CI) 3112 2069 100.0% 0.17[0.12, 0.25] L 4
Total events 61 250 . . . |
Heterogeneity: Tau? = 0.06; Chi? = 8.20, df =6 (P = 0.22); 7= 27% ' ! ! !
Test for overall effect: Z = 9.89 (P < 0.00001) 0.01 0.1 ! 10 100
' ’ ' Favours [PPI] Favours [control]
PPI Control Risk Difference Risk Difference
Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Iwakiri 2014 6 301 32 151 13.5% -0.19[-0.26, -0.12] -
Lai 2002 1 62 9 61 10.7% -0.13 [-0.23, -0.04] -
Sanuki 2012 9 176 20 85 10.5% -0.18 [-0.28, -0.09] -
Scheiman 2011 19 1621 53 805 17.9% -0.05[-0.07, -0.04] "
Sugano 2011 6 213 53 227 14.3% -0.21 [-0.26, -0.15] -
Sugano 2014 2 215 22 215 16.0% -0.09 [-0.14, -0.05] -
Whallen 2014 18 524 61 525 17.0% -0.08 [-0.11, -0.05] -
Total (95% CI) 3112 2069 100.0% -0.13 [-0.17, -0.08] ’
Total events 61 250
Heterogeneity: Tau? = 0.00; Chi = 47.14, df = 6 (P < 0.00001); I? = 87% J ] _0=_5 ; 0%5 1‘

Test for overall effect: Z = 5.24 (P < 0.00001)

Favours [PPI] Favours [control]

Supplementary figure 19. Preventive effect of proton pump inhibitors for peptic ulcers in long-term aspirin users. (A) Odds ratio. (B) Risk

difference.
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Risk Ratio

0.13[0.05, 0.30]
0.12[0.02, 0.95]
0.240.10, 0.58]
0.16[0.07,0.37]
0.380.22, 0.65]

PPI Control
_Study or Subgroup _ Events Total Events Total Weight M-H. Random, 95% CI
Iwakiri 2014 6 301 24 151 20.1%
Lai 2002 1 62 8 61 51%
Sanuki 2012 7 176 14 85 20.2%
Sugano 2011 6 213 40 227 21.2%
Whallen 2014 17 524 45 525 33.5%
Total (95% Cl) 1276 1049 100.0%

Total events 37 131

Heterogeneity: Tau? = 0.10; Chi? = 6.16, df = 4 (P = 0.19); I = 35%

Test for overall effect: Z = 6.19 (P < 0.00001)

PPI Control

Study or Subgroup  Events Total Events Total Weight M-H. Random, 95% CI
Iwakiri 2014 6 301 24 151 20.5%

Lai 2002 1 62 8 61 15.0%

Sanuki 2012 7 176 14 85 16.1%

Sugano 2011 6 213 40 227 21.7%

Whallen 2014 17 524 45 525 26.7%

Total (95% CI) 1276 1049 100.0%

Total events 37 131

Heterogeneity: Tau? = 0.00; Chi# = 15.11, df = 4 (P = 0.004); I? = 74%

Test for overall effect: Z = 4.38 (P < 0.0001)

0.22 [0.13, 0.35]

—

Risk Ratio
M-H, Random, 95% ClI

—_—
R E—
——

<&

l 1 ]

0.01

Risk Difference

T 1

0.1 1 10 100
Favours [PPI] Favours [control]

Risk Difference

M-H. Random. 95% Cl

-0.14 [-0.20, -0.08]
-0.12 [-0.21, -0.02]
-0.12 [-0.21, -0.04]
-0.15 [-0.20, -0.09]
-0.05 [-0.08, -0.02]

-0.11[-0.16, 0.06]

-
—
—_
-
=

¢

-0.5 0 0.5 1
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Supplementary figure 20. Preventive effect of proton pump inhibitors for gastric ulcers in long-term aspirin users. (A) Odds ratio. (

Risk difference.



PPI Control Risk Ratio Risk Ratio

Study or Subgroup _ Events Total Events Total Weight M-H. Random, 95% Cl M-H. Random, 95% CI
Iwakiri 2014 0 301 8 151 124% 0.0310.00, 0.51] —
Lai 2002 0 62 1 61 99% 0.3310.01,7.90] T
Sanuki 2012 2 176 6 8 40.3% 0.160.03, 0.78] &
Sugano 2011 0 213 15 227 127% 0.0310.00, 0.57] —
Whallen 2014 1 524 16 525 24.7% 0.06 [0.01, 0.47] ¢ &
Total (95% CI) 1276 1049 100.0% 0,09 [0.03, 0.25] -
Total events 3 46 . . l .

ity 2= Chi2 = = = C12=()Y f 1 T 1
?ettta;ogeneltyl.lT?fu ) g?(z gglp<265gbgg14(P 0.63); 7= 0% 001 0 1 10 100
estfor overall effect: 2= 4.63 (P <0. ) Favours [PPI] Favours [control]

PPI Control Risk Difference Risk Difference

Study or Subgroup  Events Total Events Total Weight M-H. Random. 95% Cl M-H. Random, 95% ClI
Iwakiri 2014 0 301 8 151 18.2% -0.05[-0.09, -0.02] bl
Lai 2002 0 62 1 61 144% -0.02 [-0.06, 0.03] bl
Sanuki 2012 2 176 6 8 9.9% -0.06 [-0.12, -0.00] ™
Sugano 2011 0 213 15 227 20.5% -0.07 [-0.10, -0.03] *
Whallen 2014 1 524 16 525 37.1% 0.03[-0.04,-0.01] L
Total (95% Cl) 1276 1049 100.0% -0.04 [-0.06, -0.02] |
Total events 3 46

o Tan2 = ) 00 Chi2 = —A(P= 2= ARO I f t I
Heterogeneity: Tau?= 0.00; Chi? = 7.24, df =4 (P = 0.12); I = 45% 1 05 0 05 1

Test for overall effect: Z=4.10 (P < 0.0001) Favours [PPI] Favours [control]

Supplementary figure 21. Preventive effect of proton pump inhibitors for duodenal ulcers in long-term aspirin users. (A)
Odds ratio. (B) Risk difference.



A PPI Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
Iwakiri 2014 0 301 7 151 11.2% 0.03 [0.00, 0.58] * "
Lai 2002 0 62 8 61 114% 0.06 [0.00, 0.98] * "
Sanuki 2012 0 176 1 85 9.0% 0.16[0.01,3.93] * i
Scheiman 2011 2 1621 3 805 28.7% 0.33[0.06, 1.98] & —
Sugano 2011 2 213 9 227 39.6% 0.24 [0.05, 1.08] & |
Total (95% CI) 2373 1329 100.0% 0.17 [0.07, 0.45] .
Total events 4 28
i Ta2 = Rz = - - 2= 0% f f } {
?eti:rfogeneltyl.l T?fu : 2903 ggl - _2(;1’3031; 4 (P =0.60); I>= 0% 0.01 01 1 10 100
ast for overall effact: Z= 3.60 (P = 0.0003) Favours [PPI] Favours [control]
B PPI Control Risk Difference Risk Difference
_Study or Subgroup  Events Total Events Total Weight M-H. Random. 95% Cl M-H. Random, 95% Cl
Iwakiri 2014 0 301 7 151 20.7% -0.05[-0.08,-0.01] ™
Lai 2002 0 62 8 61 11.4% -0.13[-0.22,-0.04] -
Sanuki 2012 0 176 1 8 218% -0.01[-0.04, 0.02) b
Scheiman 2011 2 1621 3 805 24.3% -0.00 [-0.01, 0.00] !
Sugano 2011 2 213 9 2271 21.8% -0.03 [-0.06, -0.00] !
Total (95% Cl) 2373 1329 100.0% -0.03 [-0.08, 0.01] ‘
Total events 4 28
it Tan2 = 0 00 Chi2 = - =000 f f f i
Heterogeneity: Tau? = 0.00; Chi? = 48.19, df = 4 (P < 0.00001); I? = 92% 1 05 0 05 1

Test for overall effect: Z = 1.65 (P = 0.10)

Favours [PPI] Favours [control]

Supplementary figure 22. Preventive effect of proton pump inhibitors for peptic ulcer bleeding in long-term aspirin users. (A) Odds ratio.

(B) Risk difference.



Search in electronic databases and on Websites of Clearinghouses
: adults, English or Korean: 1997-2017

N=20,630

*MEDLINE: n= 4,689

*EMbase: n= 15,208

*The Cochrane Library: n= 733

*KoreaMed = 0

Irrelevant citations excluded after checking for title and
abstract and removal of duplicates

n= 15 potentially relevant citations identified after liberal screening

Not included in evaluation but used for background

2> information:
n= 3 guidelines on specific aspect of management

n= 12 retrieved for in/-exclusion by two independent reviewers

Formal exclusion n=  studies

1) n=1, not an RCT

2) n= 5, wrong patient population
3) n= 5, wrong study design

4) n= 0, wrong outcomes

n= 1 RCT fulfilled formal inclusion and exclusion criteria

Supplementary figure 23. Flowchart of study selection for the restarting of antiplatelet agents in antiplatelet users with peptic ulcer bleeding.



Search in electronic databases and on Websites of Clearinghouses
: adults, English or Korean: 1997-2017

N=24,185

*MEDLINE: n= 2,011

*EMbase: n= 21,875

*The Cochrane Library: n= 299

*KoreaMed = 0

Irrelevant citations excluded after checking for title and abstract and removal of
duplicates (1,662)

n= 22,523 potentially relevant citations identified after liberal screening

Not included in evaluation but used for background informaticn:
""""""""""""""""" Z| n= 4 guidelines on specific aspect of management

n= 22,519 retrieved for in/-exclusion by two independent reviewers

Formal exclusion n= 22,515 studies
1) n= 21,196, not an RCT (RCT 1,327)
2) n= 450, wrong patient population
3) n= 418, wrong study design

4) n= 418, wrong outcomes

5) n=33, others

n= 4 guidelines fulfilled formal inclusion and exclusion criteria

Supplementary figure 24. Flowchart of guideline selection for the restarting of anticoagulants in long-term anticoagulant users with peptic
ulcer bleeding. RCT, randomized controlled trial.



Records identified through database
searching (n = 1595}

-PubMed (n = 286)

-Cachrane library (n =111}

-Embase (n=889)

-KareaMed {n = 309}

Additional records identified
through hand searching
[n=2}

Supplementary figure 25. Flowchart of study selection for the preventive effect of peptic ulcer bleeding by a combination of antiulcer agents

in anticoagulant users.

¥ ¥

Records after duplicates removed (n = 1388}

|

Records screened (n = 270)

[ -

! >

Recards excluded (n = 146}

Full-text articles assessed for eligibility (n= 124}

\ "

v

Studies included in qualitative synthesis {n = 6]

}

Studies included in quantitative synthesis
{meta-analysis} {n = 6}

Full-text articles excluded, with reasons (n = 118)
-Narrative review (n = 86}

~Guideline, censensus document or expert
positian paper {n = 11)

-Comment, letter, brief report, proceeding, or
protocol stuely (n = 7}

-Case raport (n = 7}

-Study with incomplete data (n = 6)
-Meta-analysis (n = 1)




Study name Statistics for each study Risk ratio and 95% CI

Risk Lower Upper

ratio limit limit Z-Value p-Value
Lanas A et al. (2007) 0.670 0.370 1.212 -1.325 0.185
Masso Gonzalez EL et al. (2008) 0.510 0.261 0.995 -1.974 0.048
LinKJ etal {2011) 0480 0221 1.044 -1.852 0.064
0564 0384 0829 -2916 0.004
0.1 0.2 0.5 1 2 5 10
Favours PPI Favours No PPI

Heterogeneity: X2=0.577,df =2 (P = 0.749); R=0%
Test for overall effect: Z=-2.916 (P = 0.004)

Supplementary figure 26. Proton pump inhibitor and dicumarinics-related upper gastrointestinal bleeding. The size of each square is
proportional to the study’s weight. Diamond is the summary estimate from the pooled studies (random effect model).



Study name Statistics for each study Risk ratio and 95% CI

Risk Lower Upper
ratio limit limit Z-Value p-Value
Lanas A et al. (2007) 0.880 0.318 2435 -0.246 0.806
Masso Gonzalez EL et al. (2008) 1.680 0512 5517 0.855 0.392
LinKJ etal. (2011) 0.690 0.238 2.002 -0.683 0.495
0.968 0518 1.809 -0.102 0918

0.01 0.1 1 10 100

Favours H2RA Favours No H2RA

Heterogeneity: X2=1.248,df =2 (P = 0.536); R = 0%
Test for overall effect: Z=-0.102 (P =0.918)

Supplementary figure 27. Histamine 2 receptor antagonist and dicumarinics-related upper gastrointestinal bleeding. The size of each square
is proportional to the study’s weight. Diamond is the summary estimate from pooled studies (random effect model). H2RA, histamin-2 receptor
antagonist; GIB, gastrointestinal bleeding.



Study name Statistics for each study Risk ratio and 95% CI
Risk Lower Upper
ratio limit limit Z-Value p-Value
Lanas A et al. (2007) 0.670 0.370 1.212 -1.325 0.185
Lin KJ et al. (2011) 0.480 0.221 1.044 -1.852 0.064
0.593 0370 0.949 2177 0.029
01 0.2 0.5 1 2 5 10
Favours PPI Favours No PPl
Study name Statistics for each study Risk ratio and 95% CI
Risk Lower Upper
ratio limit limit 2Z-Value p-Value
Lanas A et al. (2007) 0.880 0.318 2435 -0.246 0.806
Lin KJ et al. (2011) 0.690 0.238 2.002 -0.683 0.495
0.784 0.375 1635 -0.650 0.516
0.01 01 1 10 100

Favours H2RA Favours No H2RA

Supplementary figure 28. Sensitivity analysis according to the modifier. Upper panel: PPl and dicumarinics-related upper GIB excluding study
by Mass6 Gonzalez EL et al. Lower panel: H2RA and dicumarinics-related upper GIB excluding study by Massé Gonzalez EL et al. The size
of each square is proportional to the study’s weight. Diamond is the summary estimate from the pooled studies (random effect model). PPI,
proton-pump inhibitor; H2RA, histamin-2 receptor antagonist; GIB, gastrointestinal bleeding.



Study name Statistics for each study Hazard ratio and 95% CI

Hazard Lower Upper
ratio limit limit Z-Value p-Value
Chan EW et al. (2015) 0.570 0.381 0.852 -2.737 0.006
Lauffenburger JC et al. (2015) 1.020 0.775 1.342 0.142 0.887
0777 0.440 1.373 -0.867 0.386
01 0.2 05 1 2 5 10

Favours Acid suppressants  Favours No acid suppressants

Heterogeneity: X?=5.483, df =1 (P =0.019); P =81.761%
Test for overall effect: Z=-0.867 (P = 0.386)

Supplementary figure 29. Acid suppressants on dabigatran-related gastrointestinal bleeding. The size of each square is proportional to the
study’s weight. Diamond is the summary estimate from pooled studies (random effect model). GIB, gastrointestinal bleeding.



