
Supplementary Table. 1. Clinical Key Questions

  1. What are the high risk factors of peptic ulcer diseases and their complications in patients taking nonsteroidal anti-inflammatory drugs?

  2. In patients with long-term use of nonsteroidal anti-inflammatory drugs, can Helicobacter pylori eradication prevent peptic ulcer diseases 

and their complications? 

  3. In high-risk patients who take long-term nonsteroidal anti-inflammatory drugs, can co-administration of proton pump inhibitors prevent 

peptic ulcer diseases and their complications?

  4. In high-risk patients who take long-term nonsteroidal anti-inflammatory drugs, can co-administration of misoprostol prevent peptic ulcer 

diseases and their complications?

  5. In high-risk patients who take long-term nonsteroidal anti-inflammatory drugs, can co-administration of histamine-2 receptor blockers 

prevent peptic ulcer diseases and their complications?

  6. In high-risk patients who take long-term nonsteroidal anti-inflammatory drugs, can replacement of selective cyclooxygenase-2 inhibitors 

instead of non-selective nonsteroidal anti-inflammatory drugs prevent peptic ulcer diseases and their complications?

  7. In patients who take long-term low dose aspirin with previous history of peptic ulcer disease, can can H. pylori eradication prevent peptic 

ulcer diseases and peptic ulcer bleeding?

  8. In patients who take long-term low dose aspirin with previous history of peptic ulcer bleeding, can co-administration of proton pump 

inhibitors prevent peptic ulcer diseases and peptic ulcer bleeding?

  9. In patients who take long-term low dose aspirin with peptic ulcer bleeding, when is the optimal time of aspirin resumption?

10. In patients who take long-term anti-coagulants with peptic ulcer bleeding, when is the optimal time of anti-coagulants resumption?

11. In patients who take anti-coagulants with high risk of peptic ulcer bleeding, can co-administration of anit-peptic ulcer medications prevent 

upper gastrointestinal bleeding?



Supplementary Table. 2. Selection of Search Terms

Headings
Selection of search terms

Mesh PubMed entry terms

NSAID “Anti-Inflammatory Agents,  

Non-Steroidal" [Mesh]

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; Antirheu-

matic Agents, Non-Steroidal; Agents, Non-Steroidal Antirheumatic; Antirheumatic 

Agents, Non Steroidal; Non-Steroidal Antirheumatic Agents

“Cyclooxygenase 1" [Mesh] Cyclo-Oxygenase I; Cyclo Oxygenase I; 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

“Cyclooxygenase 2" [Mesh] Cyclo-Oxygenase II; Cyclo Oxygenase II; 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; Cyclo-

oxygenase-2

“Cyclooxygenase 2 Inhibitors" 

[Mesh]

Inhibitors, Cyclooxygenase 2; Cyclooxygenase-2 Inhibitors; Inhibitors, Cyclooxygen-

ase-2; Coxibs; COX-2 Inhibitors; COX 2 Inhibitors; Inhibitors, COX-2; COX2 Inhibi-

tors; Inhibitors, COX2

“Cyclooxygenase Inhibitors" [Mesh] Inhibitors, Cyclo-Oxygenase; Inhibitors, Cyclo Oxygenase; Inhibitors, Cyclooxygenase; 

Prostaglandin Synthesis Antagonists; Antagonists, Prostaglandin Synthesis; Inhibi-

tors, Prostaglandin-Endoperoxide Synthase; Inhibitors, Prostaglandin Endoperoxide 

Synthase; Prostaglandin Endoperoxide Synthase Inhibitors; Prostaglandin Synthase 

Inhibitors; Cyclo-Oxygenase Inhibitors; Cyclo Oxygenase Inhibitors; Inhibitors, Pros-

taglandin Synthase

“Ibuprofen" [Mesh] I.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; So-

dium Salt Ibuprofen; Ibuprofen, Zinc Salt; Salt Ibuprofen, Zinc; Zinc Salt Ibuprofen; 

Ibuprofen-Zinc; Ibuprofen Zinc; IP-82; IP 82; IP82; Motrin; Nuprin; Rufen; Salpro-

fen; Trauma-Dolgit Gel; Trauma Dolgit Gel; TraumaDolgit Gel; Brufen

“Naproxen" [Mesh] Methoxypropiocin; MNPA; Anaprox; Naprosin; Naprosyn; Proxen; Synflex; Aleve; 

Naproxen Sodium; Sodium, Naproxen

“Diclofenac" [Mesh] Diclophenac; Dicrofenac; Dichlofenal; Diclofenac Sodium; Sodium Diclofenac; Diclofe-

nac, Sodium; Diclonate P; Feloran; Voltarol; Novapirina; Orthofen; Ortofen; Ortho-

phen; SR-38; SR 38; SR38; Voltaren; Diclofenac Potassium; GP-45,840; GP 45,840; 

GP45,840

“Indomethacin" [Mesh] Indometacin; Amuno; Indocid; Metindol; Indomet 140; Indomethacin Hydrochloride; 

Hydrochloride, Indomethacin; Osmosin; Indocin

“Ketoprofen" [Mesh] Benzoylhydratropic Acid; 2-(3-Benzoylphenyl)propionic Acid; Profenid; Alrheumum; 

Orudis; 19,583 RP; RP, 19,583; RP-19583; RP 19583; RP19583; Alrheumat



Supplementary Table. 2. Continued

Headings
Selection of Search Terms

Mesh PubMed Entry Terms

NSAID “nabumetone" [Supplementary  

Concept]

Nabumeton; 4-(6-methoxy-2-naphthyl)-2-butanone; Arthraxan; BRL 14777; Gen-

Nabumetone; Listran; Relafen; Relif; Relifex; Mebutan; Rhoxal-nabumetone; Apo-

Nabumetone; Nabucox

“oxaprozin" [Supplementary  

Concept]

4,5-diphenyl-2-oxazolepropionic acid; Danoprox; Wy-21,743; Dayrun; Rhoxal-oxa-

prozin; Apo-Oxaprozin; Daypro

“Piroxicam" [Mesh] CP-16171; CP 16171; CP16171; Feldene

“Celecoxib" [Mesh] 4-(5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl)benzenesulfonamide; Cele-

brex; SC 58635; 58635, SC; SC-58635; SC58635

“parecoxib" [Supplementary  

Concept]

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)propan-

amine, sodium salt; Dynastat

“etoricoxib" [Supplementary  

Concept]

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

“tenoxicam" [Supplementary  

Concept]

4-hydroxy-2-methyl-N-2-pyridyl-2H-thieno(2,3-e)-1,2-thiazine-3-carboxamide 1,1-di-

oxide; Ro 12-0068; Ro-12-0068; Reutenox; Artriunic; Novo-Tenoxicam; Mobiflex; 

Tilcotil; Apo-Tenoxicam

“meloxicam" [Supplementary  

Concept]

Reumoxicam; meloxicam; Movalis; Uticox; Mobic; Mobicox; Mobec; Masflex; Mov-

icox; Parocin

“Flurbiprofen" [Mesh] Fluriproben; 2-Fluoro-alpha-methyl-(1,1'-biphenyl)-4-acetic Acid; Flubiprofen; Apo-Flur-

biprofen; 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 Flur-

biprofen; Ocufen; Ocuflur; ratio-Flurbiprofen; ratio Flurbiprofen; Strefen; Ansaid

“tiaprofenic acid" [Supplementary 

Concept]

FC 3001; Flanid; Pierre Fabre brand of tiaprofenic acid; tiaprofenic acid, calcium salt; 

Nu-Tiaprofenic; Nu-Pharm brand of tiaprofenic acid; PMS-Tiaprofenic; Pharmasci-

ence brand of tiaprofenic acid; RU 15060; Surgam; Grünenthal 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

“Diflunisal" [Mesh] Dolobid; Dolocid; Dolobis; Nu-Diflunisal; Nu Diflunisal; NuDiflunisal; MK-647; MK 

647; MK647; Novo; Diflunisal; Novo Diflunisal; NovoDiflunisal; Apo-Diflunisal; Apo 

Diflunisal; ApoDiflunisal

“Etodolac" [Mesh] “Etodolic Acid; Acid, Etodolic; Etodolac, (+-)-Isomer; Etodolac, (-)-Isomer; 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"

“salicylsalicylic acid"  

[Supplementary Concept]

“disalicylic acid; salsalate; Argesic; Disalcid; Salsitab; Upsher-Smith brand of salicyl-

salicylic acid; Salflex; salicyl salicylate; Saloxium; Arcylate; Mono-Gesic"

“Sulindac" [Mesh] “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"

“Tolmetin" [Mesh] “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"
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Cox-2 inhibitor “Cyclooxygenase 2 Inhibitors" [Mesh] “Inhibitors, Cyclooxygenase 2; Cyclooxygenase-2 Inhibitors; Inhibitors, Cyclooxygen-

ase-2; Coxibs; COX-2 Inhibitors; COX 2 Inhibitors; Inhibitors, COX-2; COX2 Inhibi-

tors; Inhibitors, COX2"

“Celecoxib" [Mesh] “4-(5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl)benzenesulfonamide; 

Celebrex; SC 58635; 58635, SC; SC-58635; SC58635"

“parecoxib" [Supplementary  

Concept]

“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)propan-

amine, sodium salt; Dynastat"

“etoricoxib" [Supplementary  

Concept]

“L-791456; MK 0663; MK-0663; Arcoxia"

“Cyclooxygenase 2" [Mesh] “Cyclo-Oxygenase II; Cyclo Oxygenase II; PTGS2; PGHS-2; Prostaglandin H Syn-

thase-2; Prostaglandin H Synthase 2; COX-2 Prostaglandin Synthase; COX 2 Prosta-

glandin Synthase; Prostaglandin Synthase, COX-2; Synthase, COX-2 Prostaglandin; 

Cyclooxygenase-2"

PPI “Proton Pump Inhibitors" [Mesh] Inhibitors, Proton Pump

“Dexlansoprazole" [Mesh] “Lansoprazole, R-Isomer; Lansoprazole, R Isomer; R-Isomer Lansoprazole; 2-((R)-((3-

Methyl-4-(2,2,2-trifluoroethoxy)-2-pyridinyl)methyl)sulfinyl)-1H-benzimidazole; R-

Lansoprazole; R Lansoprazole; Dexlansoprazole Sesquihydrate; TAK 390MR; TAK-

390MR; TAK-390MR; TAK-390; TAK 390; TAK390; Dexilant; T-168390; T 168390; 

T168390"

“Esomeprazole" [Mesh] “Esomeprazole Sodium; Esomeprazole Strontium; Strontium, Esomeprazole; Esomepra-

zole Magnesium; Nexium; AstraZeneca Brand of Esomeprazole Magnesium; Esome-

prazole Potassium; Esomeprazole Strontium Anhydrous"

“ilaprazole" [Supplementary Concept] “IY 81149; IY81149; IY-81149"

“Lansoprazole" [Mesh] “Lansoprazol; 2-(((3-Methyl-4-(2,2,2-trifluoroethoxy)-2-pyridyl)methyl)sulfinyl)

benzimidazole; Lansoprazoles; Bamalite; Tecnobio Brand of Lansoprazole; Lansopra-

zole 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; Lansopra-

zole 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 Lanso-

prazole; Lansoprazole Lederle Brand; AG 1749; AG-1749; AG1749; Agopton; Ogast; 

Takeda Brand of Lansoprazole; Lansoprazole Takeda Brand"

“Omeprazole" [Mesh] “Prilosec; Omeprazole Sodium; Sodium, Omeprazole; H 168-68; H 168 68; H 16868; 

Omeprazole Magnesium; Magnesium, Omeprazole"

“pantoprazole" [Supplementary 

Concept]

“SK and F 96022; SKF-96022; SK and F-96022; Protonix; BY 1023; BY-1023; panto-

prazole sodium"

“Rabeprazole" [Mesh] “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)sulfi-

nyl)-, Sodium Salt; Aciphex; LY-307640; LY 307640; LY307640"
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Misoprostol “Misoprostol" [Mesh] “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)-(+-)-Isomer; Misoprostol, (11beta,13E,16S)-Isomer; 

Cytotec"

H2-RA “Histamine H2 Antagonists" [Mesh] “Receptor Blockaders, H2; Blockaders, Histamine H2 Receptor; Histamine H2 Receptor 

Blockaders

Histamine H2 Blockers; Blockers, Histamine H2; H2 Blockers, Histamine; Receptor An-

tagonists, Histamine H2; Histamine H2 Receptor Antagonists; Antagonists, Histamine 

H2; H2 Antagonists, Histamine; H2 Receptor Blockaders; Blockaders, H2 Receptor; 

Antihistaminics, H2; H2 Antihistaminics"

“Famotidine" [Mesh] “YM-11170; YM 11170; YM11170; Pepcid; Famotidine Hydrochloride; MK-208; MK 

208; MK208"

“Cimetidine" [Mesh] “Biomet; Biomet400; Cimetidine Hydrochloride; Hydrochloride, Cimetidine; Cimetidine 

HCl; HCl, Cimetidine; Histodil; SK and F-92334; SK and F 92334; SK and F92334; 

SKF-92334; SKF 92334; SKF92334; Tagamet; Altramet; Eureceptor"

“Ranitidine" [Mesh] “Ranitidin; N (2-(((5-((Dimethylamino)methyl)-2-furanyl)methyl)thio)ethyl)-N'-methyl-

2-nitro-1,1-ethenediamine; Biotidin; Ranisen; Sostril; Zantac; Zantic; AH-19065; AH 

19065; AH19065; Ranitidine Hydrochloride; Hydrochloride, Ranitidine"

“Nizatidine" [Mesh] “N-(2-(((2-((Dimethylamino)methyl)-4-thiazolyl)methyl)thio)ethyl)-N'-methyl-2-ni-

tro-1,1-ethenediamine; LY-139037; LY 139037; LY139037; Axid"

“lafutidine" [Supplementary  

Concept]

“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"

Antiplatelet 

agent

“Aspirin" [Mesh] “Acetylsalicylic Acid; Acid, Acetylsalicylic; 2-(Acetyloxy)benzoic Acid; Acylpyrin; 

Aloxiprimum; Colfarit; Dispril; Easprin; Ecotrin; Endosprin; Magnecyl; Micristin; 

Polopirin; Polopiryna; Solprin; Solupsan; Zorprin; Acetysal"

“clopidogrel" [Supplementary  

Concept]

“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" [Mesh] “Ticlopidine Hydrochloride; Hydrochloride, Ticlopidine; Ticlodix; Ticlodone; 53-32C; 53 

32C; 5332C; Ticlid"

“Platelet Aggregation Inhibitors" 

[Mesh]

“Aggregation Inhibitors, Platelet; Inhibitors, Platelet Aggregation; Blood Platelet Anti-

aggregants; Antiaggregants, Blood Platelet; Platelet Antiaggregants; Antiaggregants, 

Platelet; Blood Platelet; Aggregation Inhibitors; Platelet Inhibitors; Inhibitors, Plate-

let; Antiplatelet Agents; Agents, Antiplatelet; Antiplatelet Drugs; Drugs, Antiplatelet; 

Platelet Antagonists; Antagonists, Platelet; Blood Platelet Antagonists; Antagonists, 

Blood Platelet"
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Anticoagulant “Rivaroxaban" [Mesh] “5-chloro-N-(((5S)-2-oxo-3-(4-(3-oxomorpholin-4-yl)phenyl)-1,3-oxazolidin-5-yl)

methyl)thiophene-2-carboxamide; Xarelto; BAY 59-7939; BAY 59 7939; BAY 

597939"

“edoxaban" [Supplementary Concept] “N-(5-chloropyridin-2-yl)-N'-((1S,2R,4S)-4-(N,N-dimethylcarbamoyl)-2-(5-meth-

yl-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-tetrahydrothiazolo(5,4-c)pyridine-2-carboxamido)cyclohexyl)ethane-

diamide p-toluenesulfonate monohydrate; DU-176b; DU-176; edoxaban tosylate"

“Dabigatran" [Mesh] “N-((2-(((4-(aminoiminomethyl)phenyl)amino)methyl)-1-methyl-1H-benzimidazol-5-yl)

carbonyl)-N-2-pyridinyl-beta-alanine; BIBR 1048; Pradaxa; Dabigatran Etexilate; 

Etexilate, Dabigatran; Dabigatran Etexilate Mesylate; Etexilate Mesylate, Dabigatran; 

Mesylate, Dabigatran Etexilate"

“apixaban" [Supplementary Concept] “BMS 562247; BMS562247; BMS-562247"

“Warfarin" [Mesh] “4-Hydroxy-3-(3-oxo-1-phenylbutyl)-2H-1-benzopyran-2-one; Apo-Warfarin; Al-

documar; Gen-Warfarin; Warfant; Coumadin; Marevan; Warfarin Potassium; Potas-

sium, Warfarin; Warfarin Sodium; Sodium, Warfarin; Coumadine; Tedicumar"

“Anticoagulants" [Mesh] “Anticoagulation Agents; Agents, Anticoagulation; Anticoagulant Agents; Agents, 

Anticoagulant; Anticoagulant Drugs; Drugs, Anticoagulant; Anticoagulant; Indirect 

Thrombin Inhibitors; Inhibitors, Indirect Thrombin; Thrombin Inhibitors, Indirect"

Peptic ulcer 

hemorrhage

“Peptic ulcer” [Mesh] Peptic Ulcers; Ulcer, Peptic; Ulcers, Peptic; Gastroduodenal Ulcer; Gastroduodenal 

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

Ulcers; Ulcer, Marginal; Ulcers, Marginal

“Stomach Ulcer" [Mesh] Stomach Ulcers; Ulcer, Stomach; Ulcers, Stomach; Gastric Ulcer; Gastric Ulcers; Ulcer, 

Gastric; Ulcers, Gastric

“Duodenal Ulcer" [Mesh] Ulcer, Duodenal; Ulcers, Duodenal; Curling Ulcer; Ulcer, Curling; Curling's Ulcer; Curl-

ings Ulcer

“Gastrointestinal emorrhage" [Mesh] Hemorrhage, Gastrointestinal; Gastrointestinal Hemorrhages; Hematochezia; Hemato-

chezias

“Peptic Ulcer Hemorrhage" [Mesh] Hemorrhage, Peptic Ulcer; Peptic Ulcer Hemorrhages; Ulcer Hemorrhage, Peptic

Helicobacter 

pylori

‘Helicobacter pylori’ [Mesh] Helicobacter; Gastrospirillum; Campylobacter pylori



6 Articles fulfilled formal inclusion and exclusion criteria

33 Retrieved for in/-exclusion by two independent reviewers

457 Potentially relevant citations identified after liberal screening

Search in electronic databases and on websites of clearinghouses
: adults, English or Korean: 2017 (n=4,082)

MEDLINE (n=1,723)
EMBASE (n=2,270)
The Cochrane Library (n=68)
KoreaMed (n=21)

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

Not included in evaluation but used for background information:
424 Guidelines or meta-analysis on specific aspect of peptic ulcer,
Helicobacter pylori and NSAID

Formal exclusion 27 studies
1) n=7, not an RCT
2) n=5, wrong patient population
3) n=7, wrong study design
4) n=7, wrong outcomes
5) n=1, others

Supplementary Fig. 1. Flowchart of 
study selection for preventive effect 
on peptic ulcer by Helicobacter py-
lori eradication in NSAID users. 
NSAID, nonsteroidal anti-inflam-
matory drug; RCT, randomized con-
trolled trial.



Chan 1997
Chan 2002
de Leest 2007
Hawkey 1998
Labenz 2002
Lai 2003

Total (95% CI)
Total events
Heterogeneity: Tau =0.21, Chi =9.30, df=5 (p=0.10); I =46%
Test for overall effect: Z=2.19 (p=0.03)
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0.54 [0.31, 0.94]
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[No eradication]

Supplementary Fig. 2. Preventive effect on peptic ulcer by Helicobacter pylori eradication in long-term NSAID users: overall group. 
NSAID, nonsteroidal anti-inflammatory drug; CI, confidence interval; M-H, Mantel Haenszel.



Chan 1997
Chan 2002
Labenz 2002

Total (95% CI)
Total events
Heterogeneity: Tau =0.00, Chi =0.24, df=2 (p=0.89); I =0%
Test for overall effect: Z=3.83 (p=0.0001)
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0.21 [0.05, 0.95]

0.27 [0.14, 0.53]

Favours
[No eradication]

Supplementary Fig. 3. Preventive effect on peptic ulcer by Helicobacter pylori eradication in long-term NSAID users: NSAID-naïve patients. 
NSAID, nonsteroidal anti-inflammatory drug; CI, confidence interval; M-H, Mantel Haenszel.



de Leest 2007
Hawkey 1998
Lai 2003

Total (95% CI)
Total events
Heterogeneity: Tau =0.00, Chi =0.21, df=2 (p=0.90); I =0%
Test for overall effect: Z=0.35 (p=0.73)

2 2 2

Study or subgroup

Eradication No eradication Risk ratio

Favours
[Eradication]

0.01 0.1 1 10 100

M H, random, 95% CI

Risk ratio

6
19
5

30

Events Total

155
127
70

352

8
21
6

35

Events Total

160
140
70

370

Weight

19.6%
64.2%
16.2%

100.0%

M H, random, 95% CI

0.77 [0.27, 2.18]
1.00 [0.56, 1.77]
0.83 [0.27, 2.60]

0.92 [0.58, 1.46]

Favours
[No eradication]

Supplementary Fig. 4. Preventive effect on peptic ulcer by Helicobacter pylori eradication in long-term NSAID users: chronic NSAID users. 
NSAID, nonsteroidal anti-inflammatory drug; CI, confidence interval; M-H, Mantel Haenszel.
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497 Records after duplicates removed

497 Records screened

16 Full-text articles assessed
for eligibility

9 Studies included in quantitative
synthesis (meta-analysis)

481 Records excluded

503 Records identified through
database searching

0 Additional records identified
through other sources

(manual searching)

Full-text articles excluded:
3 Not report ulcer incidence
3 Non-original article
1 Non-RCTs

Supplementary Fig. 5. Flowchart of 
study selection for preventive effect 
on peptic ulcer by proton pump in-
hibitors in NSAID users. 
NSAID, nonsteroidal anti-inflam-
matory drug; RCT, randomized con-
trolled trial.



1.1.1 <12 weeks
Bianchi Porro 1998, GD, 3 wk
Cullen 1998, GD, 6 wk
Bianchi Porro 2000, GD, 4 wk
Labenz 2002, GD, 5 wk
Lai 2003, GD, 8 wk
Desai 2008, GD, 1 wk
Subtotal (95% CI)
Total events
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
Ekstrom 1996, GD, 12 wk
Bianchi Porro 2000, GD, 12 wk
Subtotal (95% CI)
Total events
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
Scheiman (PLUTO) 2006, GD, 24 wk
Scheiman (VENUS) 2006, GD, 24 wk
Sugano 2012, GD, 24 wk
Subtotal (95% CI)
Total events
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)
Total events
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 subgroup differences: Chi =1.41, df=2 (p=0.49); I =0%

2 2 2

2 2 2

2 2 2

2 2 2

2 2

Study or subgroup

PPI No PPI Risk ratio

Favours
[PPI]

0.01 0.1 1 10 100

M H, random, 95% CI

Risk ratio

1
3
9
2
2
4

21

4
9

13

17
23
6

46

80

Events Total

57
83
62

328
22
34

586

85
62

147

388
538
140

1,066

1,799

8
14
6

12
9

15

64

15
6

21

20
46
56

122

207

Events Total

57
85
29

332
21
32

556

90
29

119

185
267
146
598

1,273

Weight

2.8%
6.7%
9.6%
4.8%
5.3%
8.8%

37.9%

8.1%
9.6%

17.6%

14.9%
18.2%
11.4%
44.4%

100.0%

M H, random, 95% CI

0.13 [0.02, 0.97]
0.22 [0.07, 0.74]
0.70 [0.28, 1.79]
0.17 [0.04, 0.75]
0.21 [0.05, 0.87]
0.25 [0.09, 0.68]
0.29 [0.17, 0.49]

0.28 [0.10, 0.82]
0.70 [0.28, 1.79]
0.46 [0.19, 1.14]

0.41 [0.22, 0.76]
0.25 [0.15, 0.40]
0.11 [0.05, 0.25]
0.23 [0.12, 0.45]

0.28 [0.20, 0.41]

Favours
[no PPI]

Supplementary Fig. 6. The prevention effect of PPIs for gastroduodenal ulcer in long-term NSAID users. Forest plot, PPI versus placebo (subgroup 
analysis by assessment timing). 
NSAID, nonsteroidal anti-inflammatory drug; PPI, proton-pump inhibitor; CI, confidence interval; M-H, Mantel Haenszel.



1.4.1 Standard dose
Bianchi Porro 2000, GD, 12 wk
Bianchi Porro 2000, GD, 4 wk
Lai 2003, GD, 8 wk
Scheiman (PLUTO) 2006, GD, 24 wk
Scheiman (VENUS) 2006, GD, 24 wk
Subtotal (95% CI)
Total events
Heterogeneity: Tau =0.00, Chi =2.33, df=3 (p=0.51); I =0%
Test for overall effect: Z=1.95 (p=0.05)

1.4.2 Maintenance dose
Ekstrom 1996, GD, 12 wk
Bianchi Porro 1998, GD, 3 wk
Cullen 1998, GD, 6 wk
Labenz 2002, GD, 5 wk
Scheiman (PLUTO) 2006, GD, 24 wk
Scheiman (VENUS) 2006, GD, 24 wk
Desai 2008, GD, 1 wk
Sugano 2012, GD, 24 wk
Subtotal (95% CI)
Total events
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% CI)
Total events
Heterogeneity: Tau =0.22, Chi =16.80, df=11 (p=0.11); I =35%
Test for overall effect: Z=5.21 (p<0.00001)
Test for subgroup differences: Chi =8.27, df=1 (p=0.004); I =87.9%

2 2 2

2 2 2

2 2 2

2 2

Study or subgroup

PPI No PPI Risk ratio

Favours
[experimental]

0.01 0.1 1 10 100

M H, random, 95% CI

Risk ratio

9
9
2
0
1

21

4
1
3
2
1
0
4
6

21

42

Events Total

62
62
22

196
271
613

85
57
83

328
192
267
34

140
1,186

1,799

6
6
9
0
2

23

15
8

14
12
0
2

15
56

122

145

Events Total

29
29
21

185
267
531

90
57
85

332
185
267
32

146
1,194

1,725

Weight

12.9%
12.9%
7.8%

3.3%
36.8%

11.2%
4.4%
9.5%
7.2%
2.0%
2.2%

12.1%
14.7%
63.2%

100.0%

M H, random, 95% CI

0.70 [0.28, 1.79]
0.70 [0.28, 1.79]
0.21 [0.05, 0.87]

Not estimable
0.49 [0.04, 5.40]
0.56 [0.31, 1.00]

0.28 [0.10, 0.82]
0.13 [0.02, 0.97]
0.22 [0.07, 0.74]
0.17 [0.04, 0.75]
2.89 [0.12, 70.52]
0.20 [0.01, 4.15]
0.25 [0.09, 0.68]
0.11 [0.05, 0.25]
0.19 [0.12, 0.30]

0.29 [0.18, 0.46]

Favours
[control]

Supplementary Fig. 7. The prevention effect of proton pump inhibitors for gastroduodenal ulcer in long-term NSAID users according to dosage of 
proton pump inhibitors. Forest plot, PPI versus placebo (subgroup analysis by PPI dosage). 
NSAID, nonsteroidal anti-inflammatory drug; PPI, proton-pump inhibitor; CI, confidence interval; M-H, Mantel Haenszel.



1.5.1 Omeprazole
Ekstrom 1996, GD, 12 wk
Bianchi Porro 1998, GD, 3 wk
Cullen 1998, GD, 6 wk
Labenz 2002, GD, 5 wk
Desai 2008, GD, 1 wk
Subtotal (95% CI)
Total events
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
Lai 2003, GD, 8 wk
Subtotal (95% CI)
Total events
Heterogeneity: not applicable
Test for overall effect: Z=2.15 (p=0.03)

1.5.3 Pantoprazole
Bianchi Porro 2000, GD, 12 wk
Bianchi Porro 2000, GD, 4 wk
Subtotal (95% CI)
Total events
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
Scheiman (PLUTO) 2006, GD, 24 wk
Scheiman (VENUS) 2006, GD, 24 wk
Sugano 2012, GD, 24 wk
Subtotal (95% CI)
Total events
Heterogeneity: Tau =0.22, Chi =6.45, df=2 (p=0.04); I =69%
Test for overall effect: Z=4.38 (p<0.00001)

Total (95% CI)
Total events
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 subgroup differences: Chi =8.09, df=3 (p=0.04); I =62.9%
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PPI No PPI Risk ratio
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Events Total
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124
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1,799

15
8
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15

64

9

9

6
6
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20
46
56

122

207

Events Total

90
57
85

332
32

596

21
21

29
29
58

185
267
146
598

1,273

Weight

8.1%
2.8%
6.7%
4.8%
8.8%

31.2%

5.3%
5.3%

9.6%
9.6%

19.1%

14.9%
18.2%
11.4%
44.4%

100.0%

M H, random, 95% CI

0.28 [0.10, 0.82]
0.13 [0.02, 0.97]
0.22 [0.07, 0.74]
0.17 [0.04, 0.75]
0.25 [0.09, 0.68]
0.23 [0.13, 0.39]

0.21 [0.05, 0.87]
0.21 [0.05, 0.87]

0.70 [0.28, 1.79]
0.70 [0.28, 1.79]
0.70 [0.36, 1.36]

0.41 [0.22, 0.76]
0.25 [0.15, 0.40]
0.11 [0.05, 0.25]
0.23 [0.12, 0.45]

0.28 [0.20, 0.41]

Favours
[control]

Supplementary Fig. 8. The prevention effect of proton pump inhibitors for gastroduodenal ulcer in long-term NSAID users according to type of 
proton pump inhibitors. Forest plot, PPI versus placebo (subgroup analysis by type of PPIs). 
NSAID, nonsteroidal anti-inflammatory drug; PPI, proton-pump inhibitor; CI, confidence interval; M-H, Mantel Haenszel.
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204 Records after duplicates removed

204 Records screened

23 Full-text articles assessed
for eligibility

12 Studies included in quantitative
synthesis (meta-analysis)

181 Records excluded

219 Records identified through
database searching

0 Additional records identified
through other sources

(manual searching)

Full-text articles excluded:
4 Not report ulcer incidence
1 Selective endoscopy for

assessment of ulcer
1 Non-original article
1 Non-RCTs
1 Abstract-only publication
1 Duplicated publication
2 Unavailable full-text Supplementary Fig. 9. Flowchart of 

study selection for preventive effect 
on peptic ulcer by misoprostol in 
NSAID users. 
NSAID, nonsteroidal anti-inflam-
matory drug; RCT, randomized con-
trolled trial.



2.1.1 <12 weeks
Bolten 1992, GD, 4 wk
Bardhan 1993, GD, 2 wk
Henriksson 1993, GD, 4 wk
Melo Gomes 1993, GD, 4 wk
Piette 1997, GD, 10 d
Bocanegra 1998, GD, 6 wk
Agrawal 1999, GD, 6 wk
Subtotal (95% CI)
Total events
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
De Melo Gomes 1992, GD, 12 wk
Verdickt 1992, GD, 12 wk
Graham 1993, GD, 12 wk
Roth 1993, GD, 12 wk
Agrawal 1995, GD, 12 wk
Subtotal (95% CI)
Total events
Heterogeneity: Tau =0.00, Chi =2.20, df=4 (p=0.70); I =0%
Test for overall effect: Z=6.96 (p<0.00001)

2.1.3 >24 weeks
Agrawal 1995, GD, 24 wk
Agrawal 1995, GD, 52 wk
Subtotal (95% CI)
Total events
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)
Total events
Heterogeneity: Tau =0.00, Chi =9.72, df=13 (p=0.72); I =0%
Test for overall effect: Z=9.46 (p<0.00001)
Test for subgroup differences: Chi =3.79, df=2 (p=0.15); I =47.3%

2 2 2

2 2 2

2 2 2

2 2 2

2 2

Study or subgroup

Misoprostol
No

misoprostol Risk ratio

Favours
[misoprostol]

0.01 0.1 1 10 100

M H, random, 95% CI

Risk ratio

0
3
0
3
4

15
4

29

6
6
8
3
9

32

13
15

28

89

Events Total

162
102
19

200
104
301
366

1,254

299
137
320
60

132
948

115
102
217

2,419

6
14
2

38
12
17
11

100

23
17
37
38
28

143

29
32

61

304

Events Total

167
108
20

402
102
138
396

1,333

320
153
323
111
120

1,027

110
102
212

2,572

Weight

0.7%
3.6%
0.6%
4.0%
4.4%

12.1%
4.2%

29.5%

6.8%
6.6%
9.6%
4.2%

10.6%
37.8%

14.9%
17.8%
32.7%

100.0%

M H, random, 95% CI

0.08 [0.00, 1.40]
0.23 [0.07, 0.77]
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]
0.31 [0.20, 0.47]

0.28 [0.12, 0.68]
0.39 [0.16, 0.97]
0.22 [0.10, 0.46]
0.15 [0.05, 0.45]
0.29 [0.14, 0.59]
0.26 [0.18, 0.38]

0.43 [0.24, 0.78]
0.47 [0.27, 0.81]
0.45 [0.30, 0.67]

0.33 [0.26, 0.41]

Favours
[no misoprostol]

Supplementary Fig. 10. The prevention effect of misoprostol for gastroduodenal ulcer in long-term NSAID users. Forest plot, misoprostol versus 
placebo (subgroup analysis by assessment timing). 
NSAID, nonsteroidal anti-inflammatory drug; CI, confidence interval; M-H, Mantel Haenszel.



2.4.1 400 600 g
Bolten 1992, GD, 4 wk
De Melo Gomes 1992, GD, 12 wk
Verdickt 1992, GD, 12 wk
Henriksson 1993, GD, 4 k
Melo Gomes 1993, GD, 4 wk
Pietle 1997, GD, 10 d
Bocanegra 1998, GD, 6 wk
Agrawal 1999, GD, 6 wk
Subtotal (95% CI)
Total events
Heterogeneity: Tau =0.00, Chi =3.48, df=7 (p=0.84); I =0%
Test for overall effect: Z=6.02 (p<0.00001)

2.4.2 800 g
Graham 1993, GD, 12 wk
Roth 1993, GD, 12 wk
Agrawal 1995, GD, 12 wk
Agrawal 1995, GD, 24 wk
Agrawal 1995, GD, 52 wk
Subtotal (95% CI)
Total events
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)
Total events
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 subgroup differences: Chi =0.00, df=1 (p=0.98); I =0%

�

�

2 2 2

2 2 2

2 2 2

2 2

Study or subgroup

Misoprostol
No

misoprostol Risk ratio

Favours
[experimental]

0.01 0.1 1 10 100

M H, random, 95% CI

Risk ratio

0
6
6
0
3
4

15
4

38

8
3
9

13
15

48

86

Events Total

162
299
137
19

200
104
301
366

1,588

320
60

132
115
102
729

2,317

6
23
17
2

38
12
17
11

126

37
38
28
29
32

164

290

Events Total

167
320
153
20

402
102
138
396

1,698

323
111
120
110
102
766

2,464

Weight

0.7%
7.1%
6.8%
0.6%
4.1%
4.6%

12.6%
4.3%

40.8%

9.9%
4.3%

11.0%
15.4%
18.5%
59.2%

100.0%

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]

Favours
[control]

Supplementary Fig. 11. The prevention effect of misoprostol for gastroduodenal ulcer in long-term NSAID users according to dosage of misopro-
stol. Forest plot, misoprostol versus placebo (subgroup analysis by misoprostol dosage). 
NSAID, nonsteroidal anti-inflammatory drug; CI, confidence interval; M-H, Mantel Haenszel.
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305 Records after duplicates removed

305 Records screened

18 Full-text articles assessed
for eligibility

7 Studies included in quantitative
synthesis (meta-analysis)

287 Records excluded

318 Records identified through
database searching

0 Additional records identified
through other sources

(manual searching)

Full-text articles excluded:
3 Not report ulcer incidence
4 Overlap of study population
2 Non-RCTs
2 Abstract-only publication

Supplementary Fig. 12. Flowchart 
of study selection for preventive ef-
fect on peptic ulcer by histamine 2 
receptor antagonist in NSAID users. 
NSAID, nonsteroidal anti-inflam-
matory drug; RCT, randomized con-
trolled trial.



3.1.1 <12 weeks
Frank 1989, GD, 2 wk
Hudson 1997, GD, 4 wk
Subtotal (95% CI)
Total events
Heterogeneity: Tau =0.00, Chi =0.27, df=1 (p=0.61); I =0%
Test for overall effect: Z=3.22 (p=0.001)

3.1.2 12 24 weeks
Levine 1993, GD, 12 wk
Hudson 1997, GD, 12 wk
Subtotal (95% CI)
Total events
Heterogeneity: Tau =0.00, Chi =0.13, df=1 (p=0.72); I =0%
Test for overall effect: Z=1.88 (p=0.06)

3.1.3 >24 weeks
Roth 1987, GD, 70 wk
Taha 1996, GD, 24 wk
ten Wolde 1996, GD, 52 wk
Laine (REDUCE-1) 2012, GD, 24 wk
Laine (REDUCE-2) 2012, GD, 24 wk
Subtotal (95% CI)
Total events
Heterogeneity: Tau =0.00, Chi =1.39, df=4 (p=0.85); I =0%
Test for overall effect: Z=5.88 (p<0.00001)

Total (95% CI)
Total events
Heterogeneity: Tau =0.00, Chi =5.22, df=8 (p=0.73); I =0%
Test for overall effect: Z=6.71 (p<0.00001)
Test for subgroup differences: Chi =3.44, df=2 (p=0.18); I =41.8%

2 2 2

2 2 2

2 2 2

2 2 2

2 2

Study or subgroup

H2RA No H2RA Risk ratio

Favours
[misoprostol]

0.01 0.1 1 10 100

M H, random, 95% CI

Risk ratio

4
5

9

24
8

32

2
23
3

61
37

126

167

Events Total

36
39
75

248
39

287

12
192
10

550
380

1,144

1,506

9
13

22

34
13

47

2
24
8

57
34

125

194

Events Total

21
38
59

248
38

286

14
93
10

262
190
569

914

Weight

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%

M H, random, 95% CI

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]
0.54 [0.35, 0.84]
0.51 [0.41, 0.64]

0.52 [0.43, 0.63]

Favours
[no misoprostol]

Supplementary Fig. 13. The prevention effect of H2RA for gastroduodenal ulcer in long-term NSAID users. Forest plot, H2RA versus placebo 
(subgroup analysis by assessment timing). 
NSAID, nonsteroidal anti-inflammatory drug; H2RA, histamine-2 receptor antagonist; CI, confidence interval; M-H, Mantel Haenszel.



3.4.1 Standard dose
Roth 1987, GD, 70 wk
Frank 1989, GD, 2 wk
Levine 1993, GD, 12 wk
Taha 1996, GD, 24 wk
Subtotal (95% CI)
Total events
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
Taha 1996, GD, 24 wk
ten Wolde 1996, GD, 52 wk
Hudson 1997, GD, 4 wk
Laine (REDUCE-1) 2012, GD, 24 wk
Laine (REDUCE-2) 2012, GD, 24 wk
Subtotal (95% CI)
Total events
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)
Total events
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 subgroup differences: Chi =0.49, df=1 (p=0.48); I =0%

2 2 2

2 2 2

2 2 2

2 2

Study or subgroup

H2RA No H2RA Risk ratio

Favours
[experimental]

0.01 0.1 1 10 100

M H, random, 95% CI

Risk ratio

2
4

24
14

44

9
3
8

61
37

118

162

Events Total
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Supplementary Fig. 14. The prevention effect of H2RA for gastroduodenal ulcer in long-term NSAID users according to dosage of H2RA. Forest 
plot, H2RA versus placebo (subgroup analysis by H2RA dosage). 
NSAID, nonsteroidal anti-inflammatory drug; H2RA, histamine-2 receptor antagonist; CI, confidence interval; M-H, Mantel Haenszel.
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107 Records after duplicates removed

107 Records screened

10 Full-text articles assessed
for eligibility

1 Studies included in quantitative
synthesis (meta-analysis)

97 Records excluded

139 Records identified through
database searching

0 Additional records identified
through other sources

(manual searching)

Full-text articles excluded:
6 Not report ulcer incidence
2 Selective endoscopy for

assessment of ulcer
1 Non-original article Supplementary Fig. 15. Flowchart 

of study selection for preventive ef-
fect on peptic ulcer between selective 
COX-2 inhibitors and nonselective 
COX inhibitors plus PPIs in NSAID 
users. 
COX, cyclooxygenase; PPI, proton 
pump inhibitor; NSAID, nonsteroidal 
anti-inflammatory drug.
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Total events
Heterogeneity: not applicable
Test for overall effect: Z=1.33 (p=0.18)
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Supplementary Fig. 16. The prevention effect for gastroduodenal ulcer between selective COX-2 inhibitors and nonselective COX inhibitors plus 
PPIs. Forest plot, COX-2 versus nonselective COX + PPI. 
NSAID, nonsteroidal anti-inflammatory drug; COX, cyclooxygenase; PPI, proton pump inhibitor; CI, confidence interval; M-H, Mantel Haenszel.



2 Articles fulfilled formal inclusion and exclusion criteria

18 Retrieved for in/-exclusion by two independent reviewers

248 Potentially relevant citations identified after liberal screening

1,580

573
932
63
12

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

MEDLINE
EMBASE
The Cochrane Library
KoreaMed

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

Not included in evaluation but used for background information:
230 Guidelines on specific aspect of peptic ulcer,
and aspirin

Helicobacter pylori

Formal exclusion 15 studies
1) n=9, wrong patient population
2) n=6, wrong study design
3) n=1, PPI effect after eradication

Supplementary Fig. 17. Flowchart 
of study selection for preventive ef-
fect of complications on peptic ulcer 
by Helicobacter pylori eradication in 
low dose aspirin users.



7 PPI on aspirin for secondary prevention

56 Retrieved for in/-exclusion by two independent reviewers

68 Potentially relevant citations identified after liberal screening

1,506

439
1,148

634
333

Search in electronic databases and on Websites of clearinghouses
: adults, English or Korean: 2017 (43 After deleting duplicate records)

PUBMED
EMBASE
The Cochrane Library
KoreaMed

1,340 Irrelevant citations excluded after checking for title and abstract
98 Abstract only

Not included in evaluation but used for background information:
2 Guidelines

10 Review article including meta-analysis

Formal exclusion 49 studies
1) n=9, not English or Korean
2) n=13, wrong study design
3) n=2, wrong patient population
4) n=4, wrong comparator
5) n=8, wrong outcomes (7 Lanza score or erosions, 1 stool blood)
6) n=12, duration of ASA therapy <2 wk
7) n=1, cannot find full-text

38 Review total
23 Primary
1) PPI (n=8): Aspirin (n=3),

DAPT (n=5)
2) PPI vs. H2RA (n=2)
3) H2RA (n=4)
4) H2RA vs. teprenone (n=1)
5) Misoprostol (n=4)
6) Rebamipide (n=3)
16 Secondary
1) PPI (n=13)
2) PPI vs. H2RA (n=2)
3) PPI vs. misoprostol (n=1)

Supplementary Fig. 18. Flowchart of study selection for preventive effect of complications on peptic ulcer by PPI in long-term aspirin users. 
PPI, proton pump inhibitor; DAPT, dual antiplatelet therapy; H2RA, H2 receptor antagonist; PPI, proton pump inhibitor.
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Supplementary Fig. 19. The preventive effect of PPIs for peptic ulcer in long-term aspirin users. (A) Odds ratio. (B) Risk difference.
PPI, proton pump inhibitor; CI, confidence interval; M-H, Mantel Haenszel.
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Supplementary Fig. 20. The preventive effect of PPIs for gastric ulcer in long-term aspirin users. (A) Odds ratio. (B) Risk difference.
PPI, proton pump inhibitor; CI, confidence interval; M-H, Mantel Haenszel.
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Supplementary Fig. 21. The preventive effect of PPIs for duodenal ulcer in long-term aspirin users. (A) Odds ratio. (B) Risk difference.
PPI, proton pump inhibitor; CI, confidence interval; M-H, Mantel Haenszel.
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Supplementary Fig. 22. The preventive effect of PPIs for peptic ulcer bleeding in long-term aspirin users. (A) Odds ratio. (B) Risk difference.
PPI, proton pump inhibitor; CI, confidence interval; M-H, Mantel Haenszel.



1 RCT fulfilled formal inclusion and exclusion criteria

12 Retrieved for in/-exclusion by two independent reviewers

15 Potentially relevant citations identified after liberal screening

20,630
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15,208
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Search in electronic databases and on Websites of clearinghouses
: adults, English or Korean: 1997 2017

MEDLINE
EMBASE
The Cochrane Library
KoreaMed

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

Not included in evaluation but used for background information:
3 Guidelines on specific aspect of management

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

Supplementary Fig. 23. Flowchart 
of study selection for restarting of 
antiplatelet agent in antiplatelet user 
with peptic ulcer bleeding. 
RCT, randomized controlled trial.



4 Guidelines fulfilled formal inclusion and exclusion criteria
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Search in electronic databases and on Websites of clearinghouses
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MEDLINE
EMBASE
The Cochrane Library
KoreaMed

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

Not included in evaluation but used for background information:
4 Guidelines on specific aspect of management

Formal exclusion 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

Supplementary Fig. 24. Flowchart 
of guideline selection for restart-
ing of anticoagulant in long-term 
anticoagulant user with peptic ulcer 
bleeding.
RCT, randomized controlled trial.



Records identified through database
searching (n=1,595)
- PubMed (n=286)
- Cochrane library (n=111)
- EMBASE (n=889)
- KoreaMed (n=309)

Additional records identified
through hand searching
(n=2)

Records after duplicates removed (n=1,388)

Records screened (n=270)

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

Studies included in qualitative synthesis (n=6)

Studies included in quantitative synthesis
(meta-analysis) (n=6)

Records excluded (n=146)

Full-text articles excluded, with reasons (n=118)
- Narrative review (n=86)
- Guideline, consensus document or expert
position paper (n=11)

- Comment, letter, brief report, proceeding, or
protocol study (n=7)

- Case report (n=7)
- Study with incomplete data (n=6)
- Meta-analysis (n=1)

Supplementary Fig. 25. Flowchart of study selection for preventive effect on peptic ulcer bleeding by combination of antiulcer agent in antico-
agulant users.



Study name Statistics for each study

Favors PPI

Risk ratio and 95% CI

Lanas A et al. (2007)
Masso Gonzalez EL et al. (2008)
Lin KJ et al. (2011)

0.370
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0.221
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Favors No PPI

Heterogeneity: X =0.577, df=2 (p=0.749); I =0%
Test for overall effect: Z= 2.916 (p=0.004)

2 2

Supplementary Fig. 26. Proton pump inhibitor and dicumarinic-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). 
PPI, proton-pump inhibitor; CI, confidence interval.



Study name Statistics for each study
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Heterogeneity: X =1.248, df=2 (p=0.536); I =0%
Test for overall effect: Z= 0.102 (p=0.918)

2 2

Supplementary Fig. 27. H2RA and dicumarinic-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). 
 H2RA, histamine-2 receptor antagonist; CI, confidence interval.



Study name Statistics for each study

Favors PPI

Risk ratio and 95% CI

Lanas A et al. (2007)
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0.370
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Study name Statistics for each study
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Risk ratio and 95% CI

Lanas A et al. (2007)
Lin KJ et al. (2011)
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0.683
0.650

Z-value
Risk
ratio

0.880
0.690
0.784
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Supplementary Fig. 28. Sensitivity analysis according to the modifier. (A) PPI and dicumarinic-related upper GIB excluding study by Massó 
González EL et al. (B) H2RA and dicumarinic-related upper GIB excluding study by Massó González EL et al. The size of each square is propor-
tional to the study’s weight. Diamond is the summary estimate from the pooled studies (random effect model). 
PPI, proton-pump inhibitor; GIB, gastrointestinal bleeding; H2RA, histamine-2 receptor antagonist; CI, confidence interval.



Study name Statistics for each study

Favors acid
suppressants

Risk ratio and 95% CI

Chan EW et al. (2015)
Lauffenburger JC et al. (2015)

0.381
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0.440
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limit
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Z-value
Risk
ratio

0.570
1.020
0.777

Favors no acid
suppressants

0.1 0.2 0.5 2 5 101

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

2 2

Supplementary Fig. 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 the pooled studies (random effect model). 
CI, confidence interval.


