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[bookmark: _Toc12201709]The search strategy
1. Pubmed (4522 records)：
#1. ((((((((Proton Pump Inhibitors[MeSH Terms]) OR Proton Pumps[MeSH Terms]) OR Omeprazole[MeSH Terms]) OR Esomeprazole[MeSH Terms]) OR Benzimidazoles[MeSH Terms]) OR 2-Pyridinylmethylsulfinylbenzimidazoles[MeSH Terms]) OR Lansoprazole[MeSH Terms]) OR Dexlansoprazole[MeSH Terms]) OR Rabeprazole[MeSH Terms]
#2. ((((((((Histamine H2 Antagonists[MeSH Terms]) OR Cimetidine[MeSH Terms]) OR Guanidines[MeSH Terms]) OR Imidazoles[MeSH Terms]) OR Famotidine[MeSH Terms]) OR Thiazoles[MeSH Terms]) OR Nizatidine[MeSH Terms]) OR Ranitidine[MeSH Terms]) OR Furans[MeSH Terms]
#3. (((((((((((((((((((((((((((((((((((((((((((((((Proton Pump Inhibitor*) OR Proton Pump*) OR PPI) OR Benzimidazole*) OR Omeprazole*) OR losec) OR omez) OR prilosec) OR rapinex) OR zegerid) OR esomeprazole*) OR axagon) OR esporal) OR lucen) OR nexiam) OR nexium) OR sompraz) OR soleri) OR Lansoprazole*) OR agopton) OR bamalite) OR lanzor) OR monolitum) OR ogast) OR ogastro) OR ogastro) OR opiren) OR prevacid) OR prezal) OR proulco) OR promeco) OR takepron) OR ulpax) OR zoton) OR 2-Pyridinylmethylsulfinylbenzimidazole*) OR dexlansoprazole) OR kapidex) OR dexilant) OR pantoprazole) OR pantoloc) OR pantecta) OR protium) OR protonix) OR rabeprazole) OR AcipHex) OR Pariet) OR dexrabeprazole) OR rablet[all]
#4. (((((((((((((((((((((((((((((((((((((((((((((((((((Histamine H2 Antagonist*) OR histamine blocker*) OR H2 blocker*) OR histamine receptor*) OR histamine antagonist*) OR H2 antihistaminic*) OR H2RA*) OR Cimetidine*) OR Guanidine*) OR Imidazole*) OR acitak) OR altramet) OR biomet) OR dyspamet) OR eureceptor) OR galenamet) OR histodil) OR peptimax) OR phimetin) OR tagamet) OR ultec) OR zita) OR FAMOTIDINE) OR famotidine) OR fluxid) OR leader acid reducer) OR mylanta) OR pepcid) OR Thiazoles) OR roxatidine) OR Roxit) OR NIZATIDINE) OR Nizatidine) OR axid) OR tazac) OR zinga) OR RANITIDINE) OR ranitidine) OR azanplus) OR biotidin) OR pylorid) OR raciran) OR raniberl) OR ranisen) OR ranitidin) OR rantec) OR sostril) OR taladine) OR tritec) OR wal-zan) OR zantac) OR Furans[all]
#5. #1 OR #2 OR #3 OR #4
#6. (((Critical Care[MeSH Terms]) OR intensive care[MeSH Terms]) OR Critical Illness[MeSH Terms]) OR Intensive Care Units[MeSH Terms]
#7. (((((Critical Care) OR intensive care) OR Critical* illness) OR Intensive Care Unit*) OR ICU) OR intensive illness[all]
#8. #6 OR #7
#9. #5 AND #8 

2. Web of Science (1112 records)：
#1. TS=(Proton Pump Inhibitor*) OR TS=(Proton Pump*) OR TS=(PPI) OR TS=(Benzimidazole*) OR TS=(Omeprazole*) OR TS=(losec) OR TS=(omez) OR TS=(prilosec) OR TS=(rapinex) OR TS=(zegerid) OR TS=(esomeprazole*) OR TS=(axagon) OR TS=(esporal) OR TS=(lucen) OR TS=(nexiam) OR TS=(nexium) OR TS=(sompraz) OR TS=(soleri) OR TS=(Lansoprazole*) OR TS=(agopton) OR TS=(bamalite) OR TS=(lanzor) OR TS=(monolitum) OR TS=(ogast) OR TS=(ogastro) OR TS=(ogastro) OR TS=(opiren) OR TS=(prevacid) OR TS=(prezal) OR TS=(proulco) OR TS=(promeco) OR TS=(takepron) OR TS=(ulpax) OR TS=(zoton) OR TS=(2-Pyridinylmethylsulfinylbenzimidazole*) OR TS=(dexlansoprazole) OR TS=(kapidex) OR TS=(dexilant) OR TS=(pantoprazole) OR TS=(pantoloc) OR TS=(pantecta) OR TS=(protium) OR TS=(protonix) OR TS=(rabeprazole) OR TS=(AcipHex) OR TS=(Pariet) OR TS=(dexrabeprazole) OR TS=(rablet)
#2. TS=(Histamine H2 Antagonist*) OR TS=(histamine blocker*) OR TS=(H2 blocker*) OR TS=(histamine receptor*) OR TS=(histamine antagonist*) OR TS=(H2 antihistaminic*) OR TS=(H2RA*) OR TS=(Cimetidine*) OR TS=(Guanidine*) OR TS=(Imidazole*) OR TS=(acitak) OR TS=(altramet) OR TS=(biomet) OR TS=(dyspamet) OR TS=(eureceptor) OR TS=(galenamet) OR TS=(histodil) OR TS=(peptimax) OR TS=(phimetin) OR TS=(tagamet) OR TS=(ultec) OR TS=(zita) OR TS=(FAMOTIDINE) OR TS=(famotidine) OR TS=(fluxid) OR TS=(leader acid reducer) OR TS=(mylanta) OR TS=(pepcid) OR TS=(Thiazoles) OR TS=(roxatidine) OR TS=(Roxit) OR TS=(NIZATIDINE) OR TS=(Nizatidine) OR TS=(axid) OR TS=(tazac) OR TS=(zinga) OR TS=(RANITIDINE) OR TS=(ranitidine) OR TS=(azanplus) OR TS=(biotidin) OR TS=(pylorid) OR TS=(raciran) OR TS=(raniberl) OR TS=( ranisen) OR TS=(ranitidin) OR TS=(rantec) OR TS=(sostril) OR TS=(taladine) OR TS=(tritec) OR TS=(wal-zan) OR TS=(zantac) OR TS=(Furans)
#3. #1 OR #2
#4. TS=(Critical Care) OR TS=(intensive care) OR TS=(Critical* illness) OR TS=(Intensive Care Unit*) OR TS=(ICU) OR TS=(intensive illness) OR TS=(Critical* ill*)
#5. #3 AND #4

3. EMBASE (3809 records)：
#1.(proton AND pump AND inhibitor*) OR (proton AND pump*) OR ppi OR benzimidazole* OR omeprazole* OR 'losec'/exp OR losec OR omez OR tprilosec OR 'rapinex'/exp OR rapinex OR'zegerid'/exp OR zegerid OR esomeprazole* OR axagon OR tesporal OR lucen OR 'nexiam'/exp OR nexiam OR tnexium OR 'sompraz'/exp OR sompraz OR soleri OR lansoprazole* OR'agopton'/exp OR agopton OR 'bamalite'/exp OR bamalite OR 'lanzor'/exp OR lanzor OR 'monolitum'/exp OR monolitum OR 'ogast'/exp OR ogast OR 'ogastro'/exp OR ogastro OR'opiren'/exp OR opiren OR 'prevacid'/exp OR prevacid OR 'prezal'/exp OR prezal OR proulco OR promeco OR 'takepron'/exp OR takepron OR 'ulpax'/exp OR ulpax OR 'zoton'/exp ORzoton OR '2 pyridinylmethylsulfinylbenzimidazole*' OR 'dexlansoprazole'/exp OR dexlansoprazole OR 'kapidex'/exp OR kapidex OR 'dexilant'/exp OR dexilant OR 'pantoprazole'/exp OR pantoprazole OR 'pantoloc'/exp OR pantoloc OR 'pantecta'/exp OR pantecta OR 'protium'/exp OR protium OR 'protonix'/exp OR protonix OR 'rabeprazole'/exp OR rabeprazole OR'aciphex'/exp OR aciphex OR 'pariet'/exp OR pariet OR 'dexrabeprazole'/exp OR dexrabeprazole OR rable
#2.(histamine AND h2 AND antagonist*) OR (histamine AND blocker*) OR (h2 AND blocker*) OR (histamine AND receptor*) OR (histamine AND antagonist) OR (h2 AND antihistaminic*) ORh2ra* OR cimetidine* OR guanidine* OR imidazole* OR acitak OR altramet OR biomet OR dyspamet OR eureceptor OR galenamet OR histodil OR peptimax OR phimetin OR tagamet ORultec OR zita OR famotidine OR fluxid OR (leader AND acid AND reducer) OR mylanta OR pepcid OR thiazoles OR roxatidine OR roxit OR nizatidine OR axid OR tazac OR zinga ORranitidine OR azanplus OR biotidin OR pylorid OR raciran OR raniberl OR ranisen OR ranitidin OR rantec OR sostril OR taladine OR tritec OR 'wal zan' OR zantac OR furans
#3. #1 OR #2
#4.(critical AND care) OR (intensive AND care) OR (critical* AND illness) OR (intensive AND care AND unit*) OR icu OR (intensive AND illness) OR (critical* AND ill)
#5. #3 AND #4
#6. #5 AND ('human'/de OR 'randomized controlled trial'/de) AND 'article'/it

4. Cochrane Library (1119 records)：
#1.MeSH descriptor: [Proton Pump Inhibitors] explode all trees
#2.MeSH descriptor: [Proton Pumps] explode all trees
#3.MeSH descriptor: [Omeprazole] explode all trees
#4.MeSH descriptor: [Esomeprazole] explode all trees
#5.MeSH descriptor: [Benzimidazoles] explode all trees
#6.MeSH descriptor: [2-Pyridinylmethylsulfinylbenzimidazoles] explode all trees
#7.MeSH descriptor: [Lansoprazole] explode all trees
#8.MeSH descriptor: [Rabeprazole] explode all trees
#9.MeSH descriptor: [Dexlansoprazole] explode all trees
#10. #1 OR #32 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9
#11.MeSH descriptor: [Histamine H2 Antagonists] explode all trees
#12.MeSH descriptor: [Cimetidine] explode all trees
#13.MeSH descriptor: [Guanidines] in all MeSH products
#14.MeSH descriptor: [Imidazoles] explode all trees
#15.MeSH descriptor: [Famotidine] explode all trees
#16.MeSH descriptor: [Thiazoles] explode all trees
#17.MeSH descriptor: [Nizatidine] explode all trees
#18.MeSH descriptor: [Ranitidine] explode all trees
#19.MeSH descriptor: [Furans] explode all trees
#20.#11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #9
#21.MeSH descriptor: [Critical Care] explode all trees
#22.MeSH descriptor: [Critical Illness] explode all trees
#23.MeSH descriptor: [Intensive Care Units] explode all trees
#24.#21 OR #22 OR #23
#25.(Proton Pump Inhibitor*):ti,ab,kw OR (Proton Pump*):ti,ab,kw OR (Omeprazole):ti,ab,kw OR (Esomeprazole):ti,ab,kw OR (Benzimidazole*):ti,ab,kw
#26.(*Pyridinylmethylsulfinylbenzimidazole*):ti,ab,kw OR (Lansoprazole):ti,ab,kw OR (Dexlansoprazole):ti,ab,kw OR (Pantoprazole):ti,ab,kw OR (Rabeprazole):ti,ab,kw
#27.(Histamine H2 Antagonist*):ti,ab,kw OR (H2RA):ti,ab,kw OR (Guanidine*):ti,ab,kw OR (Cimetidine):ti,ab,kw OR (Imidazole*):ti,ab,kw
#28.(Famotidine):ti,ab,kw OR (Thiazole*):ti,ab,kw OR (Nizatidine):ti,ab,kw OR (Ranitidine):ti,ab,kw OR (Furans):ti,ab,kw
#29. #25 OR #26 OR #27 OR #28
#30.(Critical* Care):ti,ab,kw OR (intensive care):ti,ab,kw OR (intensive ill*):ti,ab,kw OR (Intensive Care Unit*):ti,ab,kw OR (Critical* ill*):ti,ab,kw
#31. #10 OR #20 OR 29
#32.#24 OR #30
#33.#31 AND #32














[bookmark: _Toc12201710]Table S1. The reasons for exclusion of ineligible studies
	Reasons 
	References

	Non-randomized controlled trial (12 trials)
	Mesquita/2018[s1]; Cohen/2017[s2]; Krzych/2017[s3];  Grindlinger/2016[s4]; Lee/2016[s5];  Murata/2015[s6];  Barletta/2014[s7]; Barletta/2014[s8];  Danziger/2013[s9];  Sankaranarayanan/2010[s10]; Ojiako/2008[s11]; Enns/2004[s12]

	The subjects are not critically ill patients admitted to ICU (7 trials)
	Hamai /2018[s13]: Bedridden hospitalized patients who were not admitted to the ICU
Wu/2011[s14]:  Patients with acute coronary syndromes who were not admitted to the ICU
Goel/2016[s15]: Patients undergoing elective surgery who were not admitted to the ICU
Chan/1995[s16]: Patients suffering from nontraumatic neurosurgical lesions who were not admitted to the ICU
Cheadle/1985[s17]: Patients underwent major abdominal procedures who were not admitted to the ICU
Misra/2005[s18]: Patients with spontaneous intracerebral hemorrhage who were not admitted to the ICU
Schiessel/1981[s19]:  Patients after renal transplantation who were not admitted to the ICU

	Review article (3 records)
	Lee /2017[s20]; Buendgens /2017[s21];  Milanov /2006[s22];     

	Irrelevant articles(8 trials)
	Duceppe/2018[s23];Ovenden /2017[s24];Hammond /2017[s25]; 
Sinuraya/2017[s26];Radev/2017[s27];Hammond/2015[s28]; Foroutan/2015[s29]; Dabiri/2015[s30]

	Article without full-text
(1 trial)
	Soria /1985[s31] (Article in Spanish without English abstract, we failed to obtain the full-text from the authors, so we excluded this article from our analysis)

	PPI vs. H2RA
 (27 trials)
	Alikiaii /2017[s32]; Kahn/2015[s33]; MacLaren/2014 [s34];
MacLaren/2014 [s35]; Parri/2013[s36]; Tabeefar/2012[s37];
Brophy/2010[s38]; Madl/2008[s39];	Tofil/2008[s40];
Kodlyanskaya/2007[s41];Conrad/2005[s42];Kalaghchi/2004[s43];
Laine/2004[S44];Luo/2018[s45]; Bashar/2013[s46];
Fink/2013[s47]; Fogas/2013[s48]; Hata/2005[s49];
Lee/2004[s50];Levy/1997[s51];Pan/2004[s52];
Phillips/1998[s53]; Risaliti/1993[s54]; Solouki/2009[s55];
Solouki/2009[s56]; Somberg/2008[s57]; Wee/2013[s58]

	H2RA vs. sucralfate 
(14 trials)
	Cook/1998[s59]; Cannon/1987[s60]; Fabain/1993[S61];
Harlaftis/1997[s62]; Laggner/1988[s63]; Laggner/1989[s64];
Mustafa/1995[s65]; Pickworth/1993[s66];Prakash/2008[s67];
Prod'hom/1994[s68]; Ryan/1993[s69]; Simms/1991[s70];
Thomason/1996[s71]; Tryba/1985[s72]

	PPI vs. sucralfate
(2 trials)
	Khorvash/2014[s73]; Kotlyanskaya/2008[s74]

	Sucralfate vs. control group 
(2 trials)
	Eddleston /1994[s75]; Labattut/1992[s76]
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	First author /Publication year
	Design (location)
	Sample size
	Population
	Setting
	Intervention group
	Control group
	APACHE II /SAPS II score
	Definition of GI bleeding
	Enteral nutrition

	
	
	
	
	
	
	
	Intervention group
	Control group
	
	

	Alhazzani
/2017[24]
	Multi-center 
(Canada, Saudi Arabia, Australia) 
	91
	ICU patients anticipated
to receive MV for  48 hours
	Mixed ICU
	Pantoprazole 40 mg once daily , IV
	Placebo
	21 (17–26)
	21.5 (14–27)
	Overt GI bleeding plus one of these features: a spontaneous drop of SBP or DBP  20 mm Hg within 24 h of upper GI bleeding; an orthostatic increase in pulse rate  20 beats/min and a decrease in SBP   10 mm Hg, a decrease in hemoglobin  2 g/dL in 24 h or transfusion of   2 units of packed RBCs within 24h of bleeding
	Most patients (81/91) received 


	Apte/1992[25]
	Single-center
(India)
	34
	Tracheotomised
patients with tetatus
	Medical ICU
	Ranitidine 50 mg q6h, IV
	No prophylaxis
	-
	-
	No clear definition
	All  patients received 

	Basso/1981[8]
	Single-centre (Italy)
	116
	Patients after surgery with high risk for GI bleeding
	surgical ICU
	Cimetidine 200 mg q6h, IV or orally, at least 10 days
	No prophylaxis
	-
	-
	Clinical signs related to GI hemorrhage (hematemesis, melena, blood in the nasogastric tube or the stool or changes in hematocrit)
	No

	Ben-Menachem/1994[26]
	Single-centre (USA)
	200
	ICU patients with high risk for GI bleeding
	Medical ICU
	Cimetidine loading dose of 300 mg IV and infusion titrated to maintain gastric pH >4
	No prophylaxis
	18.0 ± 8.0
	16.5 ± 6.9
	Substantial GI hemorrhage plus one of these features: 1)persistent hematemesis (red blood or guaiac-positive "coffee grounds" that did not clear with 1.5 L saline lavage; 2) 3-point decrease in hematocrit during 24 h accompanied by red blood or guaiac-positive "coffee grounds" material that cleared with lavage, or melena, or three guaiac-positive stools without evidence of lower gastrointestinal bleed; and 3) any unexplained 6-point decrease in hematocrit during a 48 h period.
	Most patients (129/200)
received 

	van den Berg /1985[27]
	Single-centre (Netherlands)
	28
	ICU patients on assisted ventilation 
	Mixed ICU
	Cimetidine 20 mg/
Kg per 24 h, IV
	Placebo
	-
	-
	No clear definition
	Most patients (17/28)
received 

	Burgess/1995[28]
	Single-centre (USA)
	34
	Adults with severe head injury and a GCS score 10
	Surgical ICU
	Ranitidine 6.25 mg/h IV for
up to 72 h
	Placebo
	-
	-
	5% decrease from baseline in hematocrit occurring at least 8 h after study drug initiation plus any of the following signs: hematemesis, hematochezia, bright red blood per NG tube or "coffee ground" nasogastric tube aspirates. 
	No 

	Calvet/1998[29]
	Single-centre (Spain)
	25
	Critically ill patients requiring MV, arterial catheter and NG tube
	Mixed ICU
	Ranitidine 50 mg, IV (one dose)
	Placebo
	15.2 ± 5.3
	18 ± 9.5
	No clear definition
	No 

	Darlong/2003[9]
	Single centre
(India)
	31
	ICU patients needed MV and NG tube in situ
	Mixed ICU
	Ranitidine 50 mg q8h, IV
	No prophylaxis
	-
	-
	No clear definition
	No 

	El-Kersh/2018[30]
	Multi-center (2 hospitals in USA)
	102
	ICU patients needed MV for >48 h with no contraindications to EN
	Medical  ICU
	Pantoprazole 40 mg once
Daily, IV 
	Placebo
	41.0 
(34.5–53.0)
	44.0 
(34.0–54.0)
	A 3-point decrease in hematocrit within a 24 h period, or an unexplained 6-point decrease in hematocrit in a 48 h period with clinical signs of overt GI bleeding (coffee-ground aspirate in nasogastric tube or coffee-ground emesis, bloody secretions in NG tube or hematemesis, melena or hematochezia)
	All  patients received 

	Friedman/1982[31]
	Single-centre
(USA)
	25
	ICU patients received MV for <12 h
	Medical ICU
	Cimetidine 300 mg q6h, IV
	Placebo
	-
	-
	Overt GI bleeding was defined as the presence of fresh or old blood in the NG aspirate which failed to clear with saline lavage in 15 min, or as melena
	No

	Groll/1986[32]
	Single-centre
(Canada)
	221
	ICU patients
	Mixed ICU
	Cimetidine 300 mg q6h, IV
	Placebo
	-
	-
	Criteria for bleeding were:
(i)haematemesis or gastric aspirate >50ml fresh blood
(ii) melaena or fresh blood per rectum with an upper source verified by endoscopy if the gastric aspirate was clear
(iii) a fall in haemoglobin level >2 g/dl in a 24 h period associated with either 4+ occult blood in stools, or coffee ground gastric drainage of at least 100 ml
	No 

	Gursoy/2008[33]
	Single-centre
(Turkey) 
	75
	Adult trauma, general surgical, medical patients requiring MV
	Mixed ICU
	Arm1: Omeprazole 20 mg capsule (n=15);
Arm2: Pantoprazole 40 mg tablet (n=15);
Arm3: Esomeprazole 20 mg tablet (n=15) ;
Arm4: Rabeprazole 20 mg tablet (n=15);
All were administered nasogastrically in 100 mL of saline

	Placebo
	Arm1:15(12-17)
Arm2:14(12–17)
Arm3:14(12–16)
Arm4:13(11–17)
	15 (12–18)
	No clear definition
	No 

	Halloran/1980[10]
	Single-centre
(USA)
	50
	Patients with severe head injury
	Surgical ICU
	Cimetidine 300 mg q4h, IV 
	Placebo
	-
	-
	Bright red blood or a 4 plus positive guaiac in the gastric aspirate for three consecutive 8 h periods; Bleeding was considered marked when transfusion of 2 or more units of whole blood.
	Yes

	Hanisch/1998[34]
	Single-centre
(Germany)
	114
	ICU patients with MV >48 h
	Surgical ICU
	Ranitidine 50 mg IV, 3 doses
	Placebo
	Mean(range)
19(2–30)
	Mean(range)
18(1–28)
	Bright red blood via gastric tube or melena combined with hemodynamic changes (SBP <100 mmHg, tachycardia >100 beats/min) and requirement of blood transfusion (fall in hemoglobin >2 g/dL within 24 h) and endoscopic identification of bleeding site and activity
	No 

	Kantorova/2004[35]
	Single-centre
(Czech Republic)
	218
	ICU patients with MV >48h or have coagulopathy or  have a NG tube in place
	Surgical ICU
	Arm 1: Omeprazole 40 mg once daliy, IV (n=74)
Arm 2:  Famotidine
40 mg q12h, IV (n=71)
	Placebo
	Arm 1: 17.58.6
Arm 2: 19.19.3
	18.19.3
	Overt GI bleeding plus at least one of the following: 1) drop of SBP 20 mmHg or increase in pulse rate 20 beats/min within 24 h of upper GI bleeding; 2) decrease in hemoglobin 2 g/dL
	Yes (81/218)

	Karlstadt/1990[11]
	Multi-centre
(USA)
	87
	ICU patients with high risk for GI bleeding
	Mixed ICU
	Cimetidine 300 mg loading dose, followed by infusion at 50 mg/every hour
	Placebo
	-
	-
	Clinically significant GI bleeding was defined by one of the following criteria: (1) hematemesis or the presence of more than 10 ml of bright red blood in a single aspirate; (2) melena or hematochezia; (3) the presence of “coffee grounds”; positive for hemoglobin by Gastroccult in the NG aspirate on each of 3 consecutive 6-hourly observations (over 12 h) and a 1-gm decrease in hemoglobin over 24 h; or (4) Gastroccult-positive “coffee grounds” in aspirate that did not clear with lavage.
	No

	Krag/2018[18]
	Multi-center (Denmark, Finland,Netherlands, Norway, Switzerland, and UK)
	3298
	ICU patients with at least one high risk for GI bleeding
	Mixed ICU
	Pantoprazole 40 mg as a
single bolus once daily, IV

	Placebo
	49 (39–59)
	48 (37–59)
	Overt GI bleeding plus at least one of the following features:1) in the absence of other causes, in the ICU; 2) a spontaneous decrease in SBP,MAP, or DBP of 20 mm Hg or more; 3) initiation of treatment with a vasopressor or a 20% increase in vasopressor dose; 4) a decrease in hemoglobin of at least 2 g per deciliter or transfusion of 2 or more units of packed red cells
	Most patients (1885/3291)received 

	Lin/2016[36]
	Single-centre
(China)
	120
	ICU patients being
weaned from MV
	Mixed ICU
	Lansoprazole OD 30 mg once daily
	No
prophylaxis
	21.3 6.7
	19.9 6.9
	Apparent GI bleeding was defined as follows: (1) a coffee ground substance from the NG aspirate 60 mL; (2) fresh blood from the NG tube; or (3) passage of tarry stool. 
Clinically significant UI bleeding: UGI bleeding with hemoglobin level decrease 2 gm/dL or in need of a blood transfusion of >2 units
	All  patients received

	Liu/2013[37]
	Single-centre
(China)
	165
	Patients hospitalized at the neurosurgical ICU with CT-proven ICH within 72 h of ictus and negative results for gastric occult blood testing
	Surgical ICU
	Arm 1: Omeprazole 40 mg q12h, IV (n=58)
Arm 2: Cimetidine 300 mg q6h, IV (n=54)
	Placebo 
	-
	-
	Hematemesis, aspiration of coffeeground material from NG tube, or melena which was proven by positive results of gastric occult blood testing or fecal occult blood testing, with or without hemodynamic instability resulting from gross bleeding that needed transfusion
	No 

	Macdougall/1977[7]
	Single-centre
(UK)
	62
	Fulminant hepatic
failure
	Medical ICU
	Metiamide 150 mg/
h (n = 10) or cimetidine
100 mg/h (n =16), IV
	No prophylaxis
	-
	-
	No clear definition
	No

	Martin/1993[12]
	Multi-centre
(USA)
	131
	ICU patients at least one high risk for GI bleeding with a NG tube in place
	Mixed ICU
	Cimetidine 300 mg loading dose, followed by 50 mg/h IV for up to 7 days
	Placebo
	16.97.8
	15.15.8
	1.Hematemesis or bright red blood that did not clear after NG tube adjustment or 5-10 min lavage;2. Or persistent coffeeground material(8 h) and/or accompanied by a 5% decrease in hematocrit
	No 

	Metz/1993[13]
	Multi-centre
(USA)
	167
	Patients with severe head injury
(GCS 10)

	Surgical ICU
	Ranitidine 6.25 mg/h. IV for up to 5 days
	Placebo
	-
	-
	1. a presence of Gastroccult positive NG tube drainage 2. presence bright red blood per NG tube 3. Hematemesis 4. Hemoccult positive stool 5. Melena 6. hematochezia
	No 

	Nourian/2018[38]
	Single-centre
(Iran)
	50
	Critically ill adults with indications to receive SUP
	Medical ICU
	Ranitidine 50 mg q8h as slow intravenous injection
	No prophylaxis
	18.28 ± 5.31
	17.12 ± 5.43
	Overt GI bleeding (coffee ground gastric secretions, hematemesis or melena)
	All  patients received

	Peura/1985[40]
	Single-centre
(USA)
	39
	Patients admitted to ICU no less than 5 days'
	Medical ICU
	Cimetidine 300 mg q6h, IV for 3–14 days
	Placebo
	-
	-
	No clear definition
	Yes 

	Powell/1993[39]
	Single-centre
(UK)
	41
	Scheduled coronary artery bypass graft patients in ICU
	Surgical ICU
	Arm1: Ranitidine 50 mg q8h, IV (n=11)
Arm2: Omeprazole 80 mg loading dose followed by 40 mg q8h by bolus IV (n=10)
Arm3: Omeprazole 80 mg loading dose followed by 40 mg q8h by infusion (n=10)
	Placebo
	-
	-
	No clear definition
	No 

	Reusser/1990[41]
	Single-centre
(Switzerland)
	40
	ICU patients at least one high risk for GI bleeding 
	Surgical ICU
	Ranitidine 50 mg/ q8-6h, IV
	No prophylaxis
	-
	-
	Bright red bleeding via NG tube; melena; or decrease of Hgb blood level >2g/L within 24h, associated with a positive stool guaiac test or with gastric drainage of >100ml of coffee groung material 
	No 

	Ruiz-Santana/1991[42]
	Single-centre
(Spain)
	49
	ICU patients with no less than 6 days'of MV
	Mixed ICU
	Ranitidine 50 mg q8h, IV
	No prophylaxis
	16±6
	16±5
	Coffee ground material, bloody aspirate, hematemesis or melena
	All  patients received

	Selvanderan/2016[43]
	Single-centre (Australia)
	214
	Mechanically ventilated critically ill patients suitable for enteral nutrition.
	Mixed ICU
	Pantoprazole 40 mg once daily IV for a maximum of
14 days
	Placebo
	APACHE III score 66±26
	APACHE III score 66±28
	An episode of overt bleeding (hematemesis, bloody gastric aspirate, melena, or hematochezia), accompanied by at least one of the following: 1) a reduction in MAP of  20 mmHg within 24 h in the absence of another cause, 2) a reduction in hemoglobin  20 g/L within 24 h, or 3) a need for endoscopy or surgery to achieve hemostasis
	All  patients received

	Zinner/1981[44]
	Multi-centre
(USA)
	200
	Expected ICU duration >48 h
	Surgical ICU
	Cimetidine 300 mg q6h, IV
	No prophylaxis
	-
	-
	Incidence of upper GI bleeding defined as persistent guaiac 4+ positive NG aspirate, continuous for greater than 16 h even after NG lavage, bright red bleeding per NG tube or by emesis, and guaiac-positive stools and documented fall in haematocrit value
	No 


The data were presented as mean standard deviation or median (interquartile rang);
APACHE acute physiology and chronic health evaluation; SAPS Simplified Acute Physiology Score; GI gastrointestinal; NG nasogarstic; ICU intensive care unit; MV mechanical ventilation; SBP systolic blood pressure; DBP diastolic blood pressure; MAP mean arterial pressure; GCS Glasgow coma scale; CT computed tomography; ICH intracerebral hemorrhage.
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	First author /Publication year
	Mortality
(death/total) 
	Clinically  important GI
bleeding (events/total)
	Overt GI bleeding (events/total)
	Pneumonia
(events/total)
	Clostridium difficile infection
(events/total) 
	Duration of ICU stay (days)
[meanSD/median(IQR)]
	Duration of MV (days) [meanSD/median(IQR)]

	
	IG
	CG
	IG
	CG
	IG
	CG
	IG
	CG
	IG
	CG
	IG
	CG
	IG
	CG

	Alhazzani/2017
	ICU mortality
11/49         10/42
In-hospital mortality
17/49         13/42
	3/49         2/42
	4/49           3/42
	10/49         6/42
	2/49         1/42
	12(8-23)     8.5(6-18)
	9(5-17)      6.5(4-14)

	Apte/1992
	11/16         7/18
	—           —
	5/16           6/18
	13/16         9/18
	—           —
	—           —
	—           —

	Basso/1981
	·           —
	·         —
	0/60           8/56
	·           —
	·         —
	·         —
	·         —

	Ben-Menachem/1994
	ICU mortality
19/100        11/100
In-hospital mortality
28/100        19/100
	5/100        6/100
	5/100          6/100
	13/100        6/100
	·         —
	4(2-9)       3(2-8)
	8.111       7.99.6

	van den Berg /1985
	·           —
	·         —
	5/14           1/14
	·           —
	·         —
	·         —
	·         —

	Burgess/1995
	1/16          0/18
	0/16        5/18
	0/16           5/18
	·           —
	·         —
	·         —
	·         —

	Calvet/1998
	5/12          5/13
	·         —
	·            —
	·           —
	·         —
	·         —
	·         —

	Darlong/2003
	·           —
	·         —
	3/24           4/7
	·           —
	·         —
	·         —
	·         —

	El-Kersh/2018
	In-hospital mortality
7/55          8/47
	1/55        1/47
	1/55           1/47
	·           —
	1/55         3/47
	6(4-6.9)     7(3.5-11.5)
	4(2.2-7)     5(3-8)

	Friedman/1982
	·           —
	·         —
	1/11           5/14
	·           —
	·         —
	·         —
	·         —

	Groll/1986
	13/114        13/107
	·         —
	6/114         11/107
	·           —
	·         —
	·         —
	·         —

	Gursoy/2008
	Arm1: 1/15     2/15
Arm2: 2/15
Arm3: 2/15
Arm4: 1/15
	·         —
	·           —
	·           —
	·         —
	Arm1:5.273.37
Arm2:6.873.13
Arm3:7.132.94
Arm4:6.535.54
CG: 6.674.88
	·         —

	Halloran/1980
	8/26          10/24
	2/26        8/24
	5/26          18/24
	·           —
	·         —
	·         —
	·         —

	Hanisch/1998
	7/57          12/57
	3/57        2/57
	3/57          2/57
	10/57         12/57
	·         —
	Mean(range)
9.7(2-9.5)  12.6(2-58)
	Mean(range)
8.2(2-93)   10.2(2-55)

	Kantorova/2004
	ICU mortality
Arm1: 9/72    8/75
Arm2: 10/71
In-hospital mortality
Arm1: 14/72   13/75
Arm2: 11/71
	Arm1: 1/72  1/75
Arm2: 2/71

	Arm1: 1/72    1/75
Arm2: 2/71

	Arm1: 8/72    5/75
Arm2: 7/71

	·         —
	Arm1: 7.77.3 8.611.3
Arm2: 10.19.8

	Arm1:6.69.5  6.110.4
Arm2: 7.38.4


	Karlstadt/1990
	5/54          2/33
	1/54        7/33
	1/54          7/33
	1/54          0/33
	·         —
	·         —
	·         —

	Krag/2018
	90-day mortality
510/1642     499/1640
	41/1644    69/1647
	88/1644     148/1647
	266/1644    266/1647
	19/1644    25/1647
	·         —
	·         —

	Lin/2016
	30-day mortality
2/60          0/60
	0/60        1/60
	0/60          5/60
	4/60          6/60
	·         —
	·         —
	·         —

	Liu/2013
	Arm1:17/58   20/53
Arm2:14/54
	·         —
	Arm1:9/58    24/53
Arm2:15/54
	Arm1:14/58   8/53
Arm2:12/54
	·         —
	·         —
	·         —

	Macdougall/1977
	20/26        31/36
	·         —
	1/26          21/36
	·           —
	·         —
	·         —
	·         —

	Martin/1993
	30-day mortality
8/65         7/66
	·         —
	9/65          22/66
	0/56          4/61
	·         —
	Median(range)
4(1-91)      4(1-133)
	·         —

	Metz/1993
	·          —
	·         —
	3/86          15/81
	·           —
	·         —
	·         —
	·         —

	Nourian/2018
	28-day mortality
8/25         5/25
	·         —
	1/25          1/25
	9/25          7/25
	·         —
	15.1912.81  1311.98
	11.67.43   15.047.17

	Peura/1985
	7/21         7/18
	·         —
	1/21          7/18
	·           —
	·         —
	·         —
	·         —

	Powell/1993
	Arm1: 0/10    0/10
Arm2: 1/10
Arm3: 0/10
	·         —
	Arm1: 0/10    0/10
Arm2: 0/10
Arm3: 0/10
	·           —
	·         —
	·         —
	·         —

	Reusser/1990
	In-hospital mortality
5/19         6/21
	·         —
	0/19          0/21
	·           —
	·         —
	Median(range)
13(6-40)     17(5-30)
	·         —

	Ruiz-Santana/1991
	7/19         7/30
	·         —
	2/19          1/30
	·           —
	·         —
	167        199
	·         —

	Selvanderan/2016
	90-day mortality
30/106      25/108
	0/106       0/108
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[bookmark: _Toc12201713]Figure S1. Trial sequential analysis for the clinically important GI bleeding in trials with use of PPI
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Trial sequential analysis for the clinically important GI bleeding was conducted using random-effects model in trials with use of PPI, with an adjusted type I error of 3.3%, power of 80%, D2 of 25% (the actual measured D2 was 0), and a relative risk reduction of 20% in control event proportion of 3.8%. The cumulative z-curve cross no boundaries, the required information size of 26970 patients are not reached, the TSA-adjusted 95% CI for an RR of 0.61 is 0.14 to 2.70. 

















[bookmark: _Toc12201714]Figure S2. Trial sequential analysis for the overt GI bleeding in trials with use of PPI and trials with use of H2RA
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(Panel A) Trial sequential analysis using random-effects model for the overt GI bleeding in trials with use of PPI, with an adjusted type I error of 3.3%, power of 80%, D2 of 25% (the actual measured D2 was 0), and a relative risk reduction of 20% in control event proportion of 8.9%. The cumulative z-curve cross the trial sequential monitoring boundary for benefit, but the required information size of 10969 patients are not reached, the TSA-adjusted 95% CI for an RR of 0.57 is 0.36 to 0.88. (Panel B) Trial sequential analysis using random-effects model for the overt GI bleeding in trials with use of H2RA, with an adjusted type I error of 3.3%, power of 80%, D2 of 59%, and a relative risk reduction of 20% in control event proportion of 19.3%. The cumulative z-curve cross the trial sequential monitoring boundary for benefit, but the required information size of 8258 patients are not reached, the TSA-adjusted 95% CI for an RR of 0.45 is 0.26 to 0.79.














[bookmark: _Toc12201715]Figure S3. The conventional meta-analysis for the all-cause mortality
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(Panel A) The conventional meta-analysis of the all-cause mortality in subgroup stratified based on the trials quality. (Panel B) The conventional meta-analysis of the all-cause mortality in subgroup stratified based on the type of SUP used. (Panel C) The conventional meta-analysis of the all-cause mortality in subgroup stratified based on whether enteral nutrition was used.






















[bookmark: _Toc12201716]Figure S4. Trial sequential analysis for the all-cause mortality
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(Panel A) Trial sequential analysis using random-effects model for the all-cause mortality in all included trials, with an adjusted type I error of 2.5%, power of 80%, D2 of 25% (the actual measured D2 was 0), and a relative risk reduction of 20% in control event proportion of 26.8%. The cumulative z-curve cross the boundary for futility, and the required information size of 3230 patients are also reached, the TSA-adjusted 95% CI for an RR of 1.01 is 0.90 to 1.13. (Panel B) Trial sequential analysis using random-effects model for the all-cause mortality in trials with low risk of bias, with an adjusted type I error of 2.5%, power of 80%, D2 of 25% (the actual measured D2 was 0), and a relative risk reduction of 20% in control event proportion of 29.8%. The cumulative z-curve cross the boundary for futility, and the required information size of 2801 patients are reached, the TSA-adjusted 95% CI for an RR of 1.01 is 0.67 to 1.52. (Panel C) Trial sequential analysis using random-effects model for the all-cause mortality in trials with use of PPI, with an adjusted type I error of 2.5%, power of 80%, D2 of 25% (the actual measured D2 was 0), and a relative risk reduction of 20% in control event proportion of 28.5%. The cumulative z-curve cross the boundary for futility, the required information size of 2976 patients are reached, the TSA-adjusted 95% CI for an RR of 1.02 is 0.82 to1.28. (Panel D) Trial sequential analysis using random-effects model for the all-cause mortality in trials with use of H2RA, with an adjusted type I error of 2.5%, power of 80%, D2 of 25% (the actual measured D2 was 0), and a relative risk reduction of 20% in control event proportion of 22.3%. The cumulative z-curve cross the boundary for futility, but the required information size of 4089 patients are not reached, the TSA-adjusted 95% CI for an RR of 0.97 is 0.74 to 1.28. (Panel E) Trial sequential analysis using random-effects model for the all-cause mortality in trials with use of EN, with an adjusted type I error of 2.5%, power of 80%, D2 of 25% (the actual measured D2 was 0), and a relative risk reduction of 20% in control event proportion of 28%. The cumulative z-curve cross the boundary for futility, and the required information size of 3048 patients are reached, the TSA-adjusted 95% CI for an RR of 1.05 is 0.88 to 1.27. (Panel F) Trial sequential analysis using random-effects model for the all-cause mortality in trials without use of EN, with an adjusted type I error of 2.5%, power of 80%, D2 of 25% (the actual measured D2 was 0), and a relative risk reduction of 20% in control event proportion of 21.7%. The cumulative z-curve cross no boundaries, and the required information size of 4230 patients are not reached, the TSA-adjusted 95% CI for an RR of 0.85 is 0.63 to1.15.
































[bookmark: _Toc12201717]Figure S5. Trial sequential analysis for the incident of pneumonia
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(Panel A) Trial sequential analysis using random-effects model for the incident of pneumonia in all included trials, with an adjusted type I error of 2.5%, power of 80%, D2 of 25% (the actual measured D2 was 0), and a relative risk reduction of 20% in control event proportion of 14.8%. The cumulative z-curve cross the boundary for futility, and the required information size of 6681 patients are not reached, the TSA-adjusted 95% CI for an RR of 1.09 is 0.90 to1.31. (Panel B) Trial sequential analysis using random-effects model for the incident of pneumonia in trials with low risk of bias, with an adjusted type I error of 2.5%, power of 80%, D2 of 25% (the actual measured D2 was 0), and a relative risk reduction of 20% in control event proportion of 16.3%. The cumulative z-curve cross the boundary for futility, the required information size of 5972 patients are not reached, the TSA-adjusted 95% CI for an RR of 1.00 is 0.79 to1.27. (Panel C) Trial sequential analysis using random-effects model for the incident of pneumonia in trials with use of PPI, with an adjusted type I error of 2.5%, power of 80%, D2 of 25% (the actual measured D2 was 0), and a relative risk reduction of 20% in control event proportion of 15.2%. The cumulative z-curve cross the boundary for futility, the required information size of 6478 patients are not reached, the TSA-adjusted 95% CI for an RR of 1.03 is 0.82 to 1.29. (Panel D) Trial sequential analysis using random-effects model for the incident of pneumonia in trials with use of H2RA, with an adjusted type I error of 2.5%, power of 80%, D2 of 25% (the actual measured D2 was 0), and a relative risk reduction of 20% in control event proportion of 12.3%. The cumulative z-curve cross no boundaries, the required information size of 8246 patients are not reached, the TSA-adjusted 95% CI for an RR of 1.39 is 0.37 to 5.13. (Panel E) Trial sequential analysis using random-effects model for the incident of pneumonia in trials with use of EN, with an adjusted type I error of 2.5%, power of 80%, D2 of 25% (the actual measured D2 was 0), and a relative risk reduction of 20% in control event proportion of 15.1%. The cumulative z-curve cross the boundary for futility, but the required information size of 6528 patients are not reached, the TSA-adjusted 95% CI for an RR of 1.09 is 0.88 to 1.34. (Panel F) Trial sequential analysis using random-effects model for the incident of pneumonia in trials without use of EN, with an adjusted type I error of 2.5%, power of 80%, D2 of 25% (the actual measured D2 was 0), and a relative risk reduction of 20% in control event proportion of 11.8%. The cumulative z-curve cross no boundaries, and the required information size of 8640 patients are not reached, the TSA-adjusted 95% CI for an RR of 1.08 is 0.14 to 8.58.


























[bookmark: _Toc12201718]Figure S6. The conventional meta-analysis for the incident of pneumonia
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(Panel A) The conventional meta-analysis of the incident of pneumonia in subgroup stratified based on the trials quality. (Panel B) The conventional meta-analysis of the incident of pneumonia in subgroup stratified based on the type of SUP used. (Panel C) The conventional meta-analysis of the incident of pneumonia in subgroup stratified based on whether enteral nutrition was used.


















[bookmark: _Toc12201719]Figure S7. Sub-analysis of trials based on the trials quality for the incident of clostridium difficile infection
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[bookmark: _Toc12201720]Figure S8. Trial sequential analysis for the incident of clostridium difficile infection
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(Panel A) Trial sequential analysis using random-effects model for the incident of clostridium difficile infection in all included trials, with an adjusted type I error of 2.5%, power of 80%, D2 of 25% (the actual measured D2 was 0), and a relative risk reduction of 20% in control event proportion of 1.6%. The cumulative z-curve cross no boundaries, and the required information size of 70261 patients are not reached, the TSA-adjusted 95% CI for an RR of 0.78 is 0.08 to 7.32. (Panel B) Trial sequential analysis using random-effects model for the incident of clostridium difficile infection in trials with low risk of bias, with an adjusted type I error of 2.5%, power of 80%, D2 of 25% (the actual measured D2 was 0), and a relative risk reduction of 20% in control event proportion of 1.7%. The cumulative z-curve cross no boundaries, and the required information size of 66068 patients are not reached, the TSA-adjusted 95% CI for an RR of 0.75 is 0.08 to 7.26.




















[bookmark: _Toc12201721]Figure S9. The conventional meta-analysis for the duration of ICU stay
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(Panel A) The conventional meta-analysis of the duration of ICU stay in subgroup stratified based on the trials quality. (Panel B) The conventional meta-analysis of the duration of ICU stay in subgroup stratified based on the type of SUP used. (Panel C) The conventional meta-analysis of the duration of ICU stay in subgroup stratified based on whether enteral nutrition was used.




















[bookmark: _Toc12201722]Figure S10. The conventional meta-analysis for the duration of mechanical ventilation 
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(Panel A) The conventional meta-analysis of the duration of mechanical ventilation in subgroup stratified based on the trials quality. (Panel B) The conventional meta-analysis of the duration of mechanical ventilation in subgroup stratified based on the type of SUP used. (Panel C) The conventional meta-analysis of the duration of mechanical ventilation in subgroup stratified based on whether enteral nutrition was used.
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