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Abstract

Background: The relative efficacy and safety of proton pump inhibitors (PPls) compared to histamine-2-receptor
antagonists (H2RAs) should guide their use in reducing bleeding risk in the critically ill.

Methods: We searched the Cochrane library, MEDLIME, EMBASE, ACPIC, clinical trials registries, and conference
proceedings through Movember 2015 without language or publication date restrictions. Only randomized
controlled trials (RCTs) of PPIs vs H2RAs for stress ulcer prophylaxis in critically ill adults for clinically important
bleeding, overt gastrointestinal (Gl) bleeding, nosocomial pneumonia, mortality, ICU length of stay and Clostridium
difficile infection were included. We used the Grading of Recommendations Assessment, Development and
Evaluation (GRADE) approach to assess our confidence in the evidence for each outcome.

Results: In 1% trials enrolling 2117 patients, PFls were more effective than H2RAs in reducing the risk of clinically
important Gl bleeding (RR 0.3%; 95 % C1 0.21, 0.71; P=0002; ¥ =0 %, moderate confidence) and overt Gl bleeding

(RR 0.48; 95 % (1 0.34, 0.66; P < 00001; F = 3 %, moderate confidence). PP use did not significantly affect risk of
pneumonia (RR 1.12; 95 % O 086, 146 P=039; ¥ =2 %, low confidence), mortality (RR 1.05; 95 % C| 0.87,
127; P=051; F =0 %, maderate confidence), ar ICU length of stay (mean difference (MD), <0.38 days; 95 % €1 —1.49,
074; P=051; F = 30 %, low confidence). No RCT reported Clostridiurn difficile infection.

Conclusions: FFls were superior to HZRAs in preventing clinically important and overt Gl bleeding, without
significantly increasing the risk of pneumonia or mortality. Their impact on Clostridium difficile infection is yet
to be determined.
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Background
\

+ Stress ulcers typically occur in the gastric body,
esophagus, or duodenum, sometimes resulting in
gastrointestinal (GI) bleeding. Earlier studies reported
overt Gl bleeding in 5 to 25 % of critically ill patients.

Shuman RB, Schuster DP, Zuckerman GR. Prophylactic therapy for stress ulcer bleeding:
a reappraisal. Ann Intern Med. 1987;106(4):562 - 7.

Mutlu GM, Mutlu EA, Factor P. Gl complications in patients receiving mechanical
ventilation. Chest. 2001;119(4):1222 — 41



Background

RCTs have inve :
medication for stress ulcer prophylax1s

* A meta-analysis of 29 RCTs showed that prophylaxis
with either protonpump inhibitors (PPIs) or
histamine-2-receptor antagonists (H2RAs) was
associated with lower risk of overt Gl bleeding
compared to placebo or no prophylaxis.

Krag M, et al. Intensive Care Med. 2014;40(1):11 - 22.



Background

\

* PPIs, more potent at increasing gastric pH than H2RAs and
maintaining gastric pH between 3.5 and 5.0,may minimize
the risk of gastric mucosal injury.

* Of four meta-analyses comparing PPIs to H2RAs, three
suggested that PPIs are superior to H2RAs and one did not.

Lin PC, Crit Care Med. 2010;38(4):1197 - 205.



Background

# In terms of the relative impact o
H2RAs,adverse effects are also a concern.

* Arecent large retrospective observational study
suggested PPl versus H2RA use in critically ill
patients was associated with higher risks of
pneumonia and Clostridium difficile infection
compared to H2RA.

MacLaren R, JAMA Intern Med. 2014;174(4):564 - 74.



« F2 3 %% /B 42 (Population/ Problem) : ————_
critically ill patients in ICU

# 4 » 45 (Intervention) : proton pump inhibitors
either parenteral or enteral, regardless of the dose, frequency, or
duration

# b #& (Comparison) : H2RAs

# % % (Outcomes) :
clinically important Gl bleeding; overt upper Gl bleeding
nosocomial pneumonia, mortality, ICU length of stay
and Clostridium difficile infection
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Search strategy

Searched MEDLINE, EMBASE, Cochrane Library, ACPJC, and International Clinical
Trial Registry Platform (ICTRP) from March 2012 through November 2015.

Eligible articles without language or publication date restrictions. We conducted an
electronic search of conference proceedings via a website provided by McMaster
University (http://library.mcmaster.ca/articles/proceedingsfirst).
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Records identified through Additional records
database searching identified through other
(n= 255) sources
Our pravious metanalysis: =
n=14)

Excluded duplicate: (n=1)
Total remaining: (n=13)

Records after duplicates

removed
(n=214)
Records screened Records excluded
(n= 214 ) * (n=197)
Full-text articles assessed for Excluded
eligibility ¥
n=17) Not RCT (n = 11)

Studies included in qualitative
synthesis
(n=6)

Studies included in
guantitative synthesis
n=19)

Fig. 1 Process of identifying eligible studies: 18 wials (5 abstracts and 13 full published articles) were eligible and were inclu
and quantitative analyses. ACT randomized controlled tria

-
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Riisk of bias assessment

Two reviewers (FA and EB) independently examined
eligible trials for risk of bias using the |Cochrane
Collaboration tool] [27]. For each included trial, we
judged articles as having low, unclear, or high risk of
bias for the domains of adequate sequence generation,
allocation sequence concealment, blinding for object-
ive outcomes, incomplete outcome data, selective out-
come reporting, and for other bias. The overall risk
of bias for each trial included was categorized as low
if the risk of bias was low in all domains, unclear if
the risk of bias was unclear in at least one domain
and with no high risk of bias domain, or high if the
risk of bias was high in at least one domain. We re-
solved disagreements by discussion and consensus.




e-Table 6: Risk of Bias assessment of the included trials

using Cochrane Risk of Bias tool.

Author Sequence Allocation Blinding Incomplete Selective Free of Other  Overall Risk of

Generation Concealment Outcome Data Reporting Bias Bias
Bias

Conrad Low Low Low Low Low Low Low

etal

Azevedo Low Low High Low Low Low High

etal

Hata et al Low High High Low Low Low High

Kantorova Low Low Low Low Low Low Low

etal

Kotlyanskaya  Unclear Unclear Unclear Unclear Unclear Unclear Unclear

etal

Levy et al Low Low High Low Low Low High

Pan et al Unclear Unclear High Low Unclear Low High

Phillips et al Unclear Unclear Unclear Unclear Unclear Unclear Unclear

Powell Low Unclear Low Low Low Low Unclear

etal

Risaliti et al Low Unclear Unclear Low Unclear Low Unclear

Solouki Low Low Low Low Low Low Low

etal

Somberg Low Low High Low Low Low High

etal

Fink et al Unclear Unclear High Unclear Unclear Unclear High

Bashar et al Low Low Unclear High High Unclear High

Lee et al Low Low High Low Unclear Unclear High

Liu et al Low Low High High Low Unclear High

Fogas et al Unclear Unclear Unclear Unclear Unclear Unclear Unclear

Wee et al High High High High Unclear Unclear High



Table 1 Characteristics of trials included

D e—————

f.ﬂ.u[har Population Interveritions Definition of Gl bleeding Definition af preumonia Fundirg ‘
Conrad [35] MV patients with risk factors Omeprazode 40 mg IV twice daily (1} Bright red Dlocd not clearing LISFDA Pharmaceutical
LIsA Age (mean] 556 years loading, then <0 mg daily after tube adjustment and lavage
[n=359) Male 59 % =178 (2} 8 h of persistent coffee grounds

Brazil
[n =108

Hata [37]
Japan
[n=210)

Kantorova [34]
{Czech Republic
[n=287)

Kotlyanskaya [31]
Abstract
USA (n =54}

Leny [39]
Usa

(1= &7}
Pan [44]

China
[n=30

APACHE || {mean) 23.7

risk factors

Age (mean) 567 years
Male 52 %

APAHE [mean) 553

Cardiac surgery patients
Age {mean) 64.5 years
Male 73 %

APACHE | MR

surgical KU with risk factors

Age (mean] 47 years
Male 67 %
APACHE Il (mean) 184

MV patients.
Age F1.2 years
Male MR
APACHE I 276

Medical and surgical 1ICU
patients with risk factars,
Age 57.1 years

ale 55 %

APACHE Il 189

Sewere pancreatitis
Age 48 years
Male 45 %
APACHE I 122

Cimetidine 300 mg IV bolus, then
infusion at 50 ma'h (n=181)

material with aspirates every 2 h
nat Chearing with lavage of

[3) Persistent coffee grounds
material ower 2-4 h an day 3-1d in
3 consecutive aspirates not Clearing

with lavage ‘

T

(n=38)
Ranitiding 150 mg/
Sucralfate 1g PO fi

=230

Rariticing 300 mg
(=70

Teprercne 150 mg
n=20
Cmeprazede 40 mg
n=72
Famatidine 40 mg
n=71

Sucralfate 1.g PO fi
(=69

Placebo (0= 75}

Lansoprazale [sus
n=22
Lansoprazale (tabl
Ranitiding {n=21) {
frequency nat repol

Crmeprazoke 40 mg
n=32)
Raritiding 50 mg
150 g IV daily [

Famatidine 40 mg
fn=10



Table 1 Characteristics of trials included

Table 1 Characteristics of trials included (Continued)

Phillips [32]
Abstract
USA (n=58)

Powell [41]
UK
(n=41)

Risaliti [42]
Italy
(n=28)

Solouki [43]
Iran
(n=129)

Somberg [34]
USA
(n=202)

Fink [33]
Abstract
USA

(n=189)

MV patients with risk factors
Age NR

Male NR

APACHE Il NR

Cardiac surgery
Age 56.5 years
Male 86 %
APACHE Il NR

Surgical ICU
Age 61.5 years
Male 64 %
APACHE 1l NR

MV patients with other
risk factors,

Age 508 years

Male 52 %

APACHE Il NR

Medical and surgical ICU
patients with risk factors
Age 42 years

Male 74 %

APACHE 11 15.2

Adult critically ill patients
Age NR

Male NR

APACHE Il 15

Omeprazole 40 mg PO, then

20 mg PO daily (n=33)
Ranitidine 50 mg IV loading, then
150-200 mg/day infusion (n=25)

Omeprazole 80 mg IV bolus, then
40 mg IV bolus three times daily
(n=10)

Omeprazole 80 mg IV bolus then
40 mg IV infusion three times
daily (n=10)

Ranitidine 50 mg IV three times
daily (n=11) Placebo (n=10)

Omeprazole 40 mg IV daily,
then 20 mg PO daily (n=14)
Ranitidine 150 mg IV daily,
then 300 mg PO daily (n=14)

Omeprazole 20 mg PO twice
daily (n=61)

Ranitidine 50 mg IV twice daily
(n=68)

Pantoprazole 40 mg IV daily
(n=32)

Pantoprazole 40 mq IV twice
daily (n=38)

Pantoprazole 80 mg IV daily
(n=23)

Pantoprazole 80 mg IV twice
daily (n=39)

Pantoprazole 80 mg IV three
times daily (n=35)
Cimetidine 300 mg IV bolus,
then 50 ma/h infusion {n = 35)

Pantoprazole 40 mg IV daily,
40 mg IV twice daily, 80 mg IV
daily, or 80 mg IV twice daily
(n=158);

Cimetidine IV 300 mg bolus,
then 50 ma/h infusion (n = 31)

No clear definition

Qvert bleeding

No clear definition

Overt bleeding associated with one

of the following:

(1) 20 mmHg decrease in SBP or
DBP within 24 h or 20 beat/min
increase in HR or postural drop by
10 mmHg in SB8P

(2) 2 g/dL decrease in Hb or 6 %
decrease in Hct within 24 h

(3) Lack of increase in Hb after two

units of packed cells

(1) Hematemesis or bright red
blood in gastric aspirate that did
not clear after tbe adjustment
and 10-min lavage

(2) Persistent coffee ground
material for 8 h that did not clear
with lavage, or accompanied by
5 % decrease in Hct

(3) Decrease in Hct requiring 21
transfusions in the absence of
obvious source or

{4) Melena or hematochizia

No clear definition

NR

NA

NA

New infiltrate and two of the
following:

(1) Fever 2383 °C

(2) WBC >10x 10°L

(3) Pus in ETT aspirate

Radiological changes

NA

NR

Academic

NR

NR

Pharmaceutical

NR

0ZL:0Z (9102) 240 (D211 D 13 ISWeys|y
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Table 1 Characteristics of trials included {Continued)

Table 1 Characteristics of trials included

Bashar [21]
Iran
(n=120)

Lee [23]
Taiwan
(m=150)

Liu [24]
China
(n=185)

Fagas [22]
Abstract
Hungary
(n=79)

Wee [20]
Abstract
LISA

n=129)

Bhanot [38]
Abstract
India
frn=150)

M\ trauma patients,

APACHE Il < 25
Age 40,15
Male 7 %
APACHE Il 15.2

Meurgsurgical WL
Age 57.7 years
Male 60 %
APACHE I 17

Meurgsurgical IZU with I(CH
Age NA

Male 85 (58 %)

APACHE I| MR

M\ patients
Age 695
Male 61 %
APACHE 1| 27

Critically ill patients with risk
factors

Age median 72

Male MR

APACHE Il 22

Mechanically ventilated,
critically ill,

Pantoprazole 40 mg IV daily
then 40 mg PO daily when
enteral feeds started (7 = 60)
Ranitidine 50 mg IV three times
daily while MPO then 150 mg
PO daily when enteral feeds
started {n=60)

Esormeprazole 40 mg PO daily
for 7 days (n=30)

Famatidine 20 mg IV twice
daily for 7 days (n=30)

Omeprazole 40 mg IV twice
daily (n = 58)

Cimetidine 300 mg IV four times
daily (n = 54) Placebo (1 =53}

PPl {n=38) HZRA (n=41)
Mo molecule, route, dose or
frequency described

Pantoprazale 40 mg IV daily
[ =68)

Famatidine 20 mg IV twice
daily (n=61)

Omeprazole 40 mg PO daily
[n =50

Ranitidine 50 mg IV four times
daily (n=50)

Sucralfate 1 gm PO four times
daily {n=50)

No clear definition

Owert bleeding, or decreased
hemecglobin level =2 g/dL and
lesions on endoscopy

COwert bleeding that requires
transfusion, with or without
hemedynamic instability

Mo clear definitien

Owert bleeding with any of the
following:

(1) Decrease in SBP by =20 mmHg
(2] Decrease in MAP 1o <65 mmHg
3. Decrease in Hb >2 ofdL and need
for =1 unit of blocd

NR

Clinical Pulmonary Infection Score
{CPIS)

=48 h of ventilation and 3 or more of;
(1) Persistent (=48 h) ar new infiltrate
(2) Pasitive sputum smear

{3) Fever »383 °C

(4 WBC =12 % 10%L

NR

Leukocytosis, elevated procalcitonin,
fever, purulent ETT secretion, positive
ETT microbiolagy, new/increasad
infiltrate

NA

NR

MR

Academic

Academic

MR

MR

MR

Description of populations, settings, interventions, cutcomes and funding sources. APACHE Acute Physiolegy and Chronic Health Evaluation, MV mechanically wentilated, NR not reported, Gl gastrointestinal, IV intravenous,
PO oral, hb hemoglobin, LSFDA US Food and Drug Agency, 58F systolic blood pressure, HR heart rate, ETT endotracheal tube, WEC white blood cells, BAL, bronchiclar lavage, CFU colony-forming units, DBF diastolic blood
pressure, Het hematocrit, PR proton pump inhibitor, H2RA histamine-2-receptor antagonist, MAP mean arterial pressure, COC Center of disease control, NG nasogastric, MA not applicable
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Study selection
Studies were eligible if: (1| the studv design was

quency, or duration; (4) the control group rec

cluded all or any of the following: clinically i

tality, ICU length of stay, and/or Clostridium
infection.

(2) the population involved adult critically ill patients in
the ICU; (3) the intervention group received a PPI
(either parenteral or enteral), regardless of the dose, fre-

H2RA, either parenteral or enteral, regardless of the
dose, frequency, or duration; and (5) the outcomes in-

eived an

Risk of bias assessment

GI bleeding; overt upper GI bleeding; pneumony {sing the Cochrane risk of bias tool, three trials were

judged to be at low risk of bias, and for six trials the risk
of bias was unclear (Additional file 1: Table 56). We
could not evaluate the risk of bias in six trials published
as abstracts [20, 23, 32-34, 38]. In total, 10 trials were
judged to be at high risk of bias, primarily due to lack of

or inappropriate blinding,




Table 2 Grading of Recormmendation, Assessment, Development, and Evaluation (GRADE) evidence profile

(2,03 fewer o 086 more)

Quality assessment Patients, number Effect Cuality

Studies,  Risk of blas  Inconsisterncy  Indirectness  Imprecision Other considerations PPIs H2RAs Relative (95 % CI) Absolute (95 % CI)

numiber

Cliniczlly impartant bleeding

14 Serious’ Mot serious Mat serious Mot sericus”  Mane 13/986 (1.3 %) 394693 (56 %) RR 039 (021, 0710 15 fewer per 1000 Maderate™”
(7=20 fewer)

Owert upper gastraintestinal blesding

17 Sericus’ Mot serious” Mat serious Mot sericus None 5341102 (43 %) 118/795 (1458 %) RR 048 (034, 066) 26 fewer per 1000 Maoderate™®
(17-33 fewer)

Maosocamial preumonia

13 Serious’ Mot serious” Mot seripus  Serlous® Mane TI9/BE2 (138 %) 9709 (130% AR 102086 1460 16 more per 1000 Lo
{18 fewer 1o 60 mare)

Maortality

mn Mot seriows’ Mot serious Mab erious Sarious® Marg 151/874 (173 %) 1204614 (195 %)  RR 1050087, 1270 10 more per 1000 Maderate®™
(25 fewer 1o 53 mare)

ICLY lergth of stay

7 Seriqus? Mot serious Mat seripus  Sericus” Hone EXd 373 MD 058 days fewer Lo

The Guideline Devalopment Tool was used to summarize the quality of evidence for individual cutcomes based on five main domains: rsk of bias, Inconsistency, indirectness, Imprecision, and publication bias,

PP preten pump inhibitor, H2ZRA histamine-T-receptor antagonist, MO mean difference, B relative risk. *Wi downgraded by one level, far risk of bias; mest studies were unblinded. "Although the total number of
events was small, we did not downgrade for imprecision, “Significant inconsistency was not present (¥ = 6 %) “Significant inconsistency was not present (¥ = 4 %) *We downgraded by one level for imprecision; the
confidence Interval contains significant benafit and harm. "We did not downgrade for rigk of bias because momality ks an objective outcome that is less likely to be affected by lack of blinding in clinical rials. “We
downgraded by ane level for risk of bias. "We downgraded by ane level for imprecision; the confidence interval contained signilicant benefit and harrm
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Sty or Si Events Total Events Total ‘Waight IV, Rasdom, 95% 0 Year i, Randam, 95% CI
Risaliti 1953 o 14 14 Mot estimable 1553
Poweell 1953 [ o 1 Mot estimable 159451
Lawy 1946 T03r 11 35 lA4N 00005, 0EE] 1996 —_—
Prillips 1998 I 4 25 B3N 019002, 153 1558
Fink 2003 o 15 o 3 Hot estimable 2003
Kamlarova 2004 I 3 T 71 BEN 040005, 5.3 2004
Comrad 2005 TOATE 10 161 A23% OF1[0.28, 153 2005 —
Hata 2005 G 70 4 70 45N @ll[00L, 203 2008
Kiotharakaya 2007 [ 13 1021 44N 007 [0.00, 1EF] 2007
Somiberg 2008 [ [T o 31 Hot estimable  200&
Eelouki 2004 1 &l 4 BE  AON  02R[0.03, 243 2009
Fosgas 3013 oo 18 oAl Mot estimable 2013
wae 20113 i & o &1 1T LRD0.LL 6496 2043
Lew 2014 o 30 1 30 318N 033001, TET] 2004
Taital (958 CIj 086 603 1000 0.39[0.21, 171 -
Tatal events 13 EL
Heterngeneity: Tau® = 0.00; Chi = &80, df = B{P = 0,595 1° = 0%
Takt far cvirall alecn 2 = 304 {F = 0.002} oz Farears F'H]F..wm-'. H"_}l" an
Fig. 2 Clinically impartant gastrointestingl bleeding. Data from 14 trials {n= 1679 patients) are included, analyzed wsing the random effects
micdel. Proton pump inhibitors (PPTs) were associated with a significantly lower risk of clinically important bleeding compared to histamine-2-
receptor antagonists (H2R4s). IV Inverse Variance




PPl HZRA Risk Ratia Risk Ratio

Study or Subgroup  Events Total Events Total Weight IV, Random, 95% C1_ Year IV, Random, 95% CI
Risaliti 1993 0 14 1] 14 Mot estimable 1993

Powell 1993 0 20 0 10 Mot estimable 1993

Lewy 1995 2 32 11 35 5.2% 0.20 [0,05, 0.83] 1996

Phillips 1998 1 i3 4 25 2.4% 0,18 [0.02, 1.59) 19938

De Azevedo 2000 0 EH] 4 38 1.3% 011 [0.01, 1.99] 2000 +

Fink 2003 0 158 i 3l Mot estimable 2003

Kantorova 2004 1 72 2 7l 1.9% 0.49 [0.05, 5.32] 2004

Pan 2004 0 20 1 10 1.1% 0,17 [0.01, 3.94] 2004 #

Conrad 2005 a4 173 58 181 57.0% 0.60 (0,41, 0.88] 2005 -

Hata 2005 0 70 4 7 1.3% 0,11 [0L01, 2.03] 2005 +

Kotlyanskaya 2007 0 45 3 21 1.3% 0.07 [0.00, 1.27] 2007 +

Somberg 2008 0 167 i] 35 Mot estimable 2008

Solouki 2009 E] &l 14 GE 738 Q.24 [0.07, 0.79] 2009 —

Wiee 2013 i &8 1 6l 2.1%  2.6900.29, 25.19] 2013

Li 2013 4 58 15 34 18.1% 0.56 [0.27, 1.17] 2013 —_—

Fogas 2013 0 38 0 41 Mat estimable 2013

Les 2014 0 30 1 30 1.1% 033 [0001, 7.87] 2014

Total (95% C1) 1102 795 100.0% 048 [0.34, 0.66] >

Total events 53 118

Heterogengity: Tau® = 0,01; Chi’ = 11,35, df = 11 (P = 0,41} I = 3% | 1 : :
Test for overall effect: Z = 4.41 (P < 0.0001) 0.01 D'lFmrs PPl Favors Hzlltg 100

Flig. 3 Overt upper gastrointestinal blesding. Data from 17 trials (n= 1857 patients) are included, analvzed using the random effects model
Proton pump inhibitors (PPs) were associated with a significantly lower sk of overt bleeding compared to histamine-2-receptor
antagonists (H2AAs), IV Inverse Yariance

b
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PPl HZRA Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight IV, Random, 95% CI _Year 1V, Random, 95% CI
Lewy 1996 1 3z 5 a5 1.6% 0.22 [0.03, 1.77] 1996
Phillips 1998 LF i3 4 25 5.1% 1.14 [0,36, 3.60] 1998 i
De Azewveds 2000 ] ig 4 3B q4.5% 1.25 [0L36, 4.30] 2000 B L
Kantorowa 2004 ] 72 T 7l T.4% 113 [0.43, 2.94) 2004 "
Conrad 2005 20 178 17 181 17.6% 1.20[0.65, 2.21) 2005 I
Kothranskaya 2007 z 45 4 21 2.6% 0.23 [0.05, 1.17] 2007 _—
Somberg 2008 1a 167 3 35 4,9% 1.12 [0.34, 3.63] 2008
Solouki 2009 B 6l G G6E G, B% 1.49 (0,55, 4,04] 2009 -1
Bhanot 2010 11 50 13 S0 13.6% 0.85 [0.42, 1.71] 2010 1
Bashar 2013 18 &0 o] B 9.3% J.00[1.28, 7.03) 2012 —_—
Fogas 2013 4 8 10 41 1009 0.97 [0.44, 2.13] 2013
Liu 2013 14 58 12 54 14.6% 100 [0,55, 2.14] 2013 -t
Lee 2014 1 o 1 30 0.9%  1.00 [0.07, 15.26] 2014
Total (95% CI) 862 TO9  L00.0% 1.12 [0.86, 1.46] »
Total events 114 a2
P 2 . 2 — — T - i - : i
N T 00,0 12240 » 12+ 04 o2 oo I
: : - Fawors PPl Favors H2iA
Fig. 4 Preumnonia outcome, Data fram 12 trials (n = 1471 patients) were incleded, analyzed using the random effects model. The risk of
preumonia was similar in both groups. PR praton pumip inhibitor, H2RA histamine-2-receptor antagonist, IV Inverse Variance




ke R mﬂ»?%{m ? ( FAITH)

1T — 3 F 1% (Heterogeneity ) ?

H - SlpEREEHE - 8 M (Heterogeneity ) ?

EIFAIARE ? HOLIFEMMEERSEHEM 7

EEEERT -  SEEEBNSERBERIDARREY - | EXENEREH  JLRIFRERESARE
EEEERYE  FEREFEEEESHIB(FAE % RiSmERUCERMREFS - FHEP LI
iE) - RS RELNTHREPAEN PICO RMFRTE - | DEEMRNFHEESR -

FRisREMaER -

o Y
PPI H2RA Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl  Year IV, Random, 95% CI
Risaliti 1993 14 14 Mot estimable 1993
Pawell 1993 20 10 Mot estimable 1993
Lewvy 1996 32 1 35 1B.4% .20 [0.05, 0.83] 1996 —_—
Phillips 1998 33 25 B.3% 0.19 [0.02, 1.59] 1998 ™
Fink 2003 158 i1 Mot estimable 2003
Kantorova 2004 72 71 6.6% 0,49 [0,05, 5.32] 2004 -
Conrad 2005 42.2% 0,71 0,28, 1.83] 2005 —a
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Fig. 2 Clinically important gastrointestinal bleeding. Data from 14 trials (n = 1679 patients) are included, analyzed using the random effects
madel. Proton pump inhibitors (PPs) were associated with a significantly lower risk of dinically important bleeding compared to histamine-2-
receptor antagonists (H2RAs). IV Inverse Variance
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Fig. 3 Overt upper gastrointestinal bleeding. Data from 17 trials (n= 1897 patients) are included, analyzed using the random effects model,
Proton pump inhibitors (PPs) were associated with a significantly lower risk of overt bleeding compared to histamine-2-receptor
antagonists (H2RAs). IV Inverse Variance
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Fig. 4 Pneumonia outcome, Data from 12 trials (0= 1471 patients) were included, analyzed using the random effects model. The risk of
pneumania was similar in both groups. PP proton pump inhibitor, H2RA histamine-2-receptor antagonist. [V Inverse Variance
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Main outcomes

* Atotal of 14 trials enrolling 1679 patients reportec ally
important Gl bleeding PPI use was associated with lower risk of
clinically important Gl bleeding compared to H2RAs (RR 0.39; 95 %
Cl 0.21, 0.71; P = 0.002; I>= 0 %; moderate confidence).

* Using an assumed control event rate of 3 %, the number needed to
treat (NNT) was 55 (95 % Cl 42, 115).

* Seventeen trials enrolling 1897 patients reported overt Gl bleeding
Prophylaxis with PPl was associated with a lower risk of overt Gl
bleeding compared to H2RA (RR 0.48; 95 % Cl 0.34, 0.66; P < 0.0007,;
12 = 3 %, moderate confidence).

* The NNT to prevent Gl bleeding was 37 (95 % Cl 29, 59) for an
assumed control event rate of 5 %
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Figure 8: Funnel Plot for Clinically
Important Bleeding Outcome
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Figure 9: Funnel plot for
pneumonia outcome

Figure 10: Funnel plot for ICU
mortality outcome



IV Proton pump inhibitors for stress ulcer
in case of ICU and MV
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