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GASTROINTESTINAL BLEEDING IN
CRITICALLY ILL PATIENTS
« 199046 A N 15199157 24D D medical- surgical ICUIZ

AZE L =16 L EDEE 2252 A %9 B prospective
cohort study

e Clinically important Gl bleeding|ZB8{& 9 5 ) ROV RF %
SR T=s
 BRHVEZEE : Gl bleeding( ARE48hAEIT~ ARBEi&24h LLAY).
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(N Engl J Med. 1994 Feb 10;330(6) :377-81.)




RISK FACTORS FOR
GASTROINTESTINAL BLEEDING IN
CRITICALLY ILL PATIENTS

BLEEDING NO BLEEDING
CHARACTERISTIC (N = 33) (N = 2219)
Age (yr) 6215 60x15
Male sex (%) 66.7 66.4
APACHE score 23+9 + 21x8
Mortality (%) 48.5 9.1%

Clinically important Gl bleeding M4 L =D 2K D1.5% T
BHof=, HINL=BDIETEIT48.5%, HiLEh >1-#

(X9.1% &

(N Engl J Med. 1994 Feb 10:;330(6) :377-81.)




RISK FACTORS FOR
GASTROINTESTINAL BLEEDING IN
CRITICALLY ILL PATIENTS

Risk FACTOR SIMPLE REGRESSION MULTIPLE REGRESSION

ODDS RATIO P VALUE ODDS RATIO P VALUE

Respiratory failure 25.5 <0.001 15.6 <0.001
Coagulopathy 9.5 <0.001 4.3 <0.001
Hypotension 5.0 0.03 3.7 0.08
Sepsis 1.3 <0.001 2.0 0.17
Hepatic failure 6.5 <0.001 1.6 0.27
Renal failure 4.6 <0.001 1.6 0.26
Enteral feeding 3.8 <0.001 1.0 0.99
Glucocorticoid administration 3.7 <0.001 1.5 0.26
Organ transplantation 3.6 0.006 1.5 0.42
Anticoagulant therapy 3.3 0.004 1.1 0.88

Clinically important Gl bleeding & §E{ff
> BEIFEDHT : FFIRAE£(48hLL ED AN TIEZS)., SEEE. KME.
MIGE, F - 42, BBEXRE. X704 K, BiE. gERE
> FERIFSHT : FEIRA % (odds ratio 15.6) & & [E 2 & (odds ratio 4.3)
N Engl J Med. 1994 Feb 10;330(6) :377-81.




RISK FACTORS FOR GASTROINTESTINAL
BLEEDING IN CRITICALLY ILL

PATIENTS

All patients
Neither

Respiratory failure

Coagulopathy
Both
Total

2 1403 0.1
8 384 2.0
| 191 0.5
22 241 8.4
33 2219 1.5

FEEAE., REREESL 5 E EUMEHILClinically

important Gl bleedingZ#2 Z 9 RIRET4(X0.1% T & o 1=,
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(N Engl J Med. 1994 Feb 10:;330(6) :377-81.)
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Major criteria(118 B LI E§% )

SEEIFEZE (PIt<50000 /mm3, PT-INR>1.5, APTT>2{Z)
ASHFfEI LA E D N TR 25 B I
BERRSME (GCS=10or B GHEARICHHEZ ELY)
25 (RMBEMEIE >35%)
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Minor criteria(218 B Ll E 8% %)
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Am J Health Syst Pharm. 1999;56 (4) :347.
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Hospital-acquired pneumonia (HAP)

Clostridium difficile Infection (CDI)



FilEgEE (PPI &£ H2-RA) & HAP
Acid-Suppressive Medication Use
and the Risk for Hospital-Acquired
Pneumoni a

e KRR b ERTHER T academic medical center T
MAIIA & cohort study

e 2004%F1H~2007F128IZ18FLL ET3HL L
AEL-BFZXER (ICUIEERL)

o HIEREZ(PPI & H2-RA) EHAPD BEE F SR~ -

Primary outcome : 9 N T DA &
Secondary outcome : FREETERT 2. JEER Mo |4E i %

JAMA. 2009;301(20):2120-2128.



HIEREDER EHAPDHE

No. (%)

Acid-

|
No Acid-

OR (95% Cl)

Suppressive Suppressive Propensity- '
Medication Medication Unadjusted Adjusted Matched
Outcome (n =32922) (n = 30956) (n=63878) (n=63878)2 (n =32792)°
Hospital-acquired pneumonia 1609 (4.9) 610 (2.0) 2.6 (2.3-2.8) 1.3(1.1-1.4) 1.3(1.1-1.4)
Aspiration pneumonia 361 (1.1) 112 (0.4) 3.1 (2.5-3.8) 1.4(1.1-1.8) 1.4(1.1-1.8)
Nonaspiration pneumonia 1262 (3.8) 501 (1.6) 2.4 (2.2-2.7) 1.2(1.1-1.4) 1.2(1.1-1.4)

HIEREDFERAIC L

PPI

Acid-

No Acid-

LY. BEICTHAPHIEN L 7=(0Oddskt 1.3),
H2-RADfEFH & HAPD SR E

Suppressive Suppressive Unadjusted Adjusted OR
Medication Medication OR (95% CI) (95% ClI)
Proton-Pump Inhibitors?
Total admissions, No. 25374 30956 56 330 56 330
Hospital-acquired pneumonia, No. (%) 1340 (5.3) 610 (2.0) 2.8 (2.5-3.1) 1.3(1.1-1.4)P
Histamine, Receptor Antagonists®
Total admissions, No. 5686 30956 36642 36642
Hospital-acquired pneumonia, No. (%) 176 (3.1) 610 (2.0) 1.6 (1.3-1.9) 1.2 (0.98-1.4)

PPIDERAIZ &K

SREBEEL L,

JAMA. 2009;301(20):2120-2128.
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Host and Pathogen Factors for Clostridium
difficile Infection and Colonization

« N FFDORFIRFEREED 6 fAiE[Z2006F3 8
M 52007F6 A F TICAR LI-18@B L LD
B12304 N & X R (2 L f=prospective study

o APZHF - THIHIREF - EIZ 1 [BE{EZEHRIL .
EiE., X2, (MM;F CD Toxinbu 4.

£5 —WKEJJ) z AT

e CDI. Colonization. A > rcA—JLIZHZEEL.
O bA—)L e, BEERFERE

N Engl J Med 2011;365:1693-703.
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ColonizationZa > FO—JLE L

Variable & )

) AV R+

Odds Ratio (95% Cl)

Health Care—Associated Health Care—Associated
C. difficile Infection C. difficile Colonization

CDI : iEZEELPPIDEE(IMII LI-EKREF
2 5 BRED APR, PPI, H2RA, Toxin BYLIARS IS XL L F-EEEF

Colonization

Age — per increase of 1 yr
Score on Charlson comorbidity index — per unit
Male sex vs. female sex
Hospitalization before current admission
Never or >12 mo before
2-12 mo before
<2 mo before

Colonization with C. difficile <3 days before health care—
associated infection

Use of nasogastric tubeT

Medication useT

1.02 (1.00-1.04)

1.01 (0.93-1.10)
0.98 (0.64-1.49)

Reference
1.25 (0.76-2.07)
1.61 (0.94-2.75)
1.32 (0.57-3.02)

1.28 (0.56-2.92)

1.00 (0.99-1.02)

1.02 (0.95-1.10)
1.11 (0.75-1.64)

Reference
1.19 (0.74-1.90)
2.18 (1.31-3.61)

NA

0.81 (0.37-1.73)

Antibiotic 5.25 (2.15-12.82) 1.04 (0.61-1.78)
Chemotherapy 1.33 (0.49-3 65) 2.37(1.09-5.14)
Proton-pump inhibitor 2.64 (1.71-4.09) 1.71 (1.15-2.53)
H, blocker 0.98 (0.55-1.73) 2.14 (1.24-3.70)
Glucocorticoid 0.97 (0.48-1.97) 1.33 (0.72-2.45)
NSAID 0.85 (0.55-1.30) 1.21 (0.79-1.84)

Serologic analysis
Positive for antibody against toxin A vs. negative

Positive for antibody against toxin B vs. negative

0.72 (0.41-1.29)
1.27 (0.80-2.02)

1.02 (0.62-1.67)
1.75 (1.15-2.66)




SSCG 2008

AMLREBDFEBEBIZ, H2RA(LIA)ZET-
[XPPI(1B) & 59 5.

A MLREBFHOFHEE N IEIRESEE
X DEERDAIEEM FLLERET LG (T (X
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SSCG 2008(Crit Care Med 2008; 36: 296-327)
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HIEEHMmM) X9 05 WEEKRME. R IMmES
YAVIDEERIZARLRABEBOFHELT
H2RA - PPID 5 Z#E35E9 5(1B).

H2RA & Y PPI & HEZZ(2C).

Fﬁx%mmm%%(mx#vx@@%%E
T2 RXZETIEALV(2B).
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SSCG 2012 (Intensive Care Med (2013) 39:165-228 )



SSCG 2016

« VRO ID703—%FHOKRME. WMIEH
VAavIDNEEIZHLTR FLREETFRH
ZHE2Z (Strong recommendation)

« AMLREBFHZITOHE. PPl H2RA

DFERAZEH D (Weak recommendation) o
« YRITDIFWEEIC (ixbbxlﬁr%ﬂﬁli

£16H 75 Ly (Best practice statement)

@D PPIVSH2RAE B L ZHET HINERLL

@ YRODLZWEFIZIEEYHELAL

Surviving Sepsis Campaign: International Guidelines for Management of Sepsis and Septic Shock: 2016.
Crit Care Med. 2017 Jan 17.
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Proton Pump Inhibitors Versus Histamine-2
Receptor Antagonists for Stress Ulcer
Prophylaxis in Gritically Ill Patients:

A Systematic Review and Meta—Analysis

P ICUICAZELERAEEEREFELI720 AR
(14MDRCT Z X R [Z4T o F=Meta-Analysis)

I PPI

H2-RA

O Clinically important Gl bleeding
Overt bleeding

(@)

Crit Care Med 2013; 41:693-705



Clinically important GI
bleeding

Favours PPI HZRA Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Conrad 2005 7 178 10 181 45.7% 0.71[0.28, 1.83] —
Fink 2003 0 158 0 31 Not estimable
Hata 2005 0 70 & 70 4.8% 0.11 [0.01, 2.03])
Kantorova 2004 1 72 2 71 7.2% 0.49 [0.05, 5.32) . E—
Kotlyanskaya 2007 0 45 3 21 4.8% 0.07 [0.00, 1.27]
Levy 1996 2 32 11 35 19.9% 0.20 [0.05, 0.83) —
Morris 2002 0 169 0 33 Not estimable
Phillips 1998 1 33 4 25  9.0% 0.19 [0.02, 1.59) _
Powell 1993 0 20 0 11 Not estimable
Rosaliti 1993 0 14 0 14 Not estimable
Solouki 2009 1 61 & 68 8.7% 0.28 [0.03, 2.43) —_—
Somberg 2008 0 167 0 35 Not estimable
Total (95% CI) 1019 595 100.0% 0.36 [0.19, 0.68] "
14183 T2 38
Heterogeneity: Tau’ = 0.00; Chi* = 5.13,df = 6 (P = 0.53); I’ = 0% f t f i
Test for overall effect: Z = 3.14 (P = 0.002) D.GO!;“EL.J:S PPI LFavml;Fs HzR?AOO

RR:0.36(95%Cl:0.19-0.68) P=0.002
PPIBEF CERIZHEEMN DTGNS T=,

Crit Care Med 2013; 41:693-705




Overt bleeding

PPI H2ZRA Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Conrad 2005 34 178 58 181 51.6% 0.60 [0.41, 0.86) . 3
De Azevedo 2000 0 38 & 38 3.1% 0.11[0.01, 1.99] +
Fink 2003 0 158 0 31 Not estimable
Hata 2005 0 70 “ 70 3.1% 0.11[0.01, 2.03] +
Kantorova 2004 1 72 2 71 4.5% 0.49 [0.05, 5.32]
Kotlyanskaya 2007 0 45 3 21 3.1% 0.07 (0.00, 1.27] +
Levy 1996 2 32 11 35 11.3% 0.20 [0.05, 0.83) ——
Morris 2002 0 169 0 33 Not estimable
Pan 2004 0 20 1 10 2.7% 0.17 [0.01, 3.94)] +
Phillips 1998 1 33 - 25 5.6% 0.19 [0.02, 1.59]
Powell 1993 0 20 0 11 Not estimable
Rosaliti 1993 0 14 0 14 Not estimable
Solouki 2009 3 6l 14 68 15.0% 0.24 [0.07, 0.79] —
Somberg 2008 0 167 0 35 Not estimable
Total (95% CI) 1077 643 100.0% 0.35 [0.21, 0.59] ’

s a1 I01
Heterogeneity: Tau® = 0.10; Chi* = 9.41, df = 8 (P = 0.31); P = 15% 1 } } }
Test for overall effect: Z = 3.95 (P < 0.0001) 0.01 Fagbtrs PP lFavourlsonR}f\Ob

RR:0.35(95%Cl 0.21—0.59), P<0.0001
PPIBf CHEICHEMNDGEMN o=,
Crit Care Med 2013; 41:693-705




Secondary Outcome

PPI HZRA

Study or Subgroup Events Total Events Total

Risk Ratio

Weight M-H, Random, 95% CI

Risk Ratio

M-H, Random, 95% CI

Conrad 2005 20 178 17 181 35.6% 1.20 [0.65, 2.21)

De Azevedo 2000 5 38 4 38 B.7% 1.25 [0.36, 4.30] 1
Kantorova 2004 8 72 7 71 14.5% 1.13 [0.43, 2.94) b
Kotlyanskaya 2007 2 45 4 21 5.1% 0.23 [0.05, 1.17] e
Levy 1996 1 32 5 35 3.0% 0.22 [0.03, 1.77] —
Phillips 1998 6 33 4 25 10.0% 1.14 [0.36, 3.60] o
Solouki 2009 8 bl 6 68 13.3% 1.49 [0.55, 4.04] e
Somberg 2008 16 167 3 35 9.6% 1.12 [0.34, 3.63] e
Total (95% CI) 626 474 100.0% 1.06 [0.73, 1.52] L 2
Total events 66 50

Heterogeneity: Tau’ = 0.00; Chi® = 6.28, df = 7 (P = 0.51); F = 0% 0}005 0‘1 ] lio 260

Test for overall effect: Z = 0.30 (P = 0.76)

Favours PPl Favours HZRA

Risk Ratio
H, Random, 95% CI

Risk Ratio

M-H, Random, 95% CI

1.31(0.77, 2.22]
0.63 [0.22, 1.74]
1.77 [0.43, 7.23]
0.89 [0.38, 2.05]
1.00 [0.52, 1.95]
1.71 [0.08, 38.86]
0.96 [0.74, 1.25]
1.26 [0.39, 4.04]

v

L4

1.01 [0.83, 1.24]

PPI H2RA

Study or Subgroup Events Total Events Total Weight M-
Conrad 2005 27 178 21 181 14.7%
De Azevedo 2000 5 38 8 38 4.0%
Fink 2003 18 158 2 31 2.1%
Kantorova 2004 9 72 10 71 5.9%
Levy 1996 11 32 12 35 9.5%
Powell 1993 1 20 0 11 0.4%
Solouki 2009 38 61 44 68 60.3%
Somberg 2008 18 167 3 35 3.1%
Total (95% CI) 726 470 100.0%
Total events 127 100

Heterogeneity: Tau® = 0.00; Chi* = 2.94, df = 7 (P = 0.89); I’ = 0%

Test for overall effect: Z = 0.12 (P = 0.91)

0.2

0.5 1 2 5
Favours PPl Favours H2RA

PPI HZRA

Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference

IV, Random, 95% CI

De Azevedo 2000 12.3 28.8 38 8.2 8 38 2.9% 4.10 [-5.40, 13.60]

Hata 2005 13 1.3 70 14.4 5 70 42.4% -1.40(-2.61, -0.19)

Kantorova 2004 7.7 7.3 72 10.1 9.8 71  21.2% -2.40[-5.24, 0.44) =

Levy 1996 8.7 6.9 32 7.8 12 35 10.4% 0.90 [-3.74, 5.54) -
Solouki 2009 7.67 7.2 61 6.16 8.04 68 23.1% 1.51([-1.12, 4.14) =

Total (95% CI) 273 282 100.0% -0.54[-2.20, 1.13] 4
Heterogeneity: Tau’ = 1.33; Chi = 6.59, df = 4 (P = 0.16); I" = 39% -élo -il) 3 1:0 2:0

Test for overall effect: Z= 0.63 (P = 0.53)

Favours experimental Favours control

FERRmMXBEEZES L
RR 1.06

95%Cl1 0.73-1.52;

p =0.76

ICURRCERFEEG L
RR 1.01

95%Cl 0.83-1.24
p=0.91

ICUF 1 EAfE
BEELGL
RR-0.54

95%Cl -2.20-1.13
p=0.53
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PPI vs. H2RA

SSCG 2008

PPI(1B) &k Y £ H2RA(1A) & HE 22
PPIOANHMEFENDLEMN- T

SSCG 2012
H2RA KL Y £ PPIZHEZZ(2C

PPIOS ARERIESOHENSH o 7= Intensive Care Med (2013) 39:165-228

SSCG 2016

Crit Care Med 2008; 36: 296-327

EELZHETOHONEREL

Crit Care Med. 2017 Jan 17.
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Stress ulcer prophylaxis in the new
millennium:

A systematic review and meta—analysis

- B : A FLREBTFHEDIKE) R, BEXRE
DFIES

s MAZWRICA FLREBFIHE (H2RA) ET5tER
Z bR LJHAE & 1 M o) B8 % 5Tl L 7=19664F H® 52009
FIZHRESNT=RCTZ17#RE (inclusion 1836.A)

metaf#HT
* Primary end point : clinically significant Gl bleeding® #8 £

e Secondary end point : HAP - BERFETC R

Crit Care Med 2010; 38: 2222-8



H2RA$R 5.1 &k BSignificant GI bleeding
DFHHRE REEEOHETHEST)

Odds ds R
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
1.3.1 No Enteral Nutrition
Halloran 1980 2 26 8 24 5.6% 0.17 [0.03, 0.89] 1980 -
Zinner 1981 14 100 20 100 11.8% 0.65[0.31, 1.38] 1981 I
Peura 1985 1 21 7 18 3.7% 0.08 [0.01, 0.72] 1985 ¢
Cheadle 1985 2 98 97 5.0% 0.65[0.11, 4.00] 1985
Groll 1986 6 114 11 107 9.4% 0.48[0.17, 1.36] 1986 -
Reusser 1990 0 19 0 21 Not estimable 1990
Karlstadt 1990 1 54 7 33 3.9% 0.07 [0.01, 0.60] 1990 ¢ -
Ruiz-Santana 1991 2 19 1 30 3.1% 3.4110.29, 40.50] 1991
Metz 1993 3 86 15 81 7.7% 0.16 [0.04, 0.57] 1993
Martin 1993 9 65 22 66 10.7% 0.32[0.13,0.77] 1993 -
Chan 1995 9 52 21 49 10.4% 0.28[0.11, 0.70] 1995 I
Burgess 1995 0 16 5 18 2.3% 0.07 [0.00, 1.47] 1995 ¢ -
Hanisch 1998 3 57 2 57 4.9% 1.53[0.25, 9.51] 1998 -
Kantorova 2004 2 71 1 75 3.2% 2.14[0.19, 24.19] 2004
Subtotal (95% CI) 798 776 81.7% 0.37 [0.23, 0.61] ‘
Total events 54 123

Heterogeneity: Tau? = 0.26; Chi? = 18.60, df = 12 (P = 0.10); I = 35%

Test for overall effect: Z = 3.90 (P < 0.0001) QR 047. 95%@'. 029 —_ 076. D < OOZ

1.3.2 Enteral Nutrition

van den Berg 1985 5 14 1 14 3.5% 7.22[0.72,72.70] 1985

Apte 1992 5 16 6 18 6.7% 0.91[0.22, 3.84] 1992 -
Ben-menachen 1994 5 100 6 100 8.1% 0.82[0.24, 2.79] 1994 e
Subtotal (95% CI) 130 132  18.3% 1.26 [0.43, 3.70] ‘
Total events 15 13

Heterogeneity: Tau? = 0.28; Chiz = 2.86, df = 2 (P = 0.24); 2= 30% OR 1.26; 95% C|, 0.43—3.7;p20.67

Test for overall effect: Z =0.43 (P = 0.67)

Total (95% CI) 928 908 100.0% 0.47 [0.29, 0.76] .
Total events 69 136
Heterogeneity: Tau? = 0.38; Chi2 = 26.62, df = 15 (P = 0.03); 12 = 44% = =

Test for overall effect: Z = 3.07 (P = 0.002) 0.01 01 RB ! Favours control10 100

OR 0.47: 95% Cl, 0.29 — 0.76: p =.40%"

K- BFFET L : H2RAIXH EIZSignificant Gl bleedingZ & 5 L 1=,
BERERS  H2RAICKDZEEELL

X M



H2RA¥ 5 (C K SHAPD 1) R 5
(REREDHETEHDIT)

H2RB Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
1.2.1 No Enteral Nutrition
Cheadle 1985 13 98 3 97 10.9% 4.79[1.32,17.40] 1985 -
Karlstadt 1990 1 54 0 33 2.5% 1.88[0.07, 47.47] 1990 "
Martin 1993 0 56 4 61 3.0% 0.11[0.01,2.15] 1993 ¢
Metz 1993 12 84 15 79 17.2% 0.71[0.31, 1.63] 1993 =
Chan 1995 18 52 11 49 16.3% 1.83[0.76, 4.42] 1995 T
Hanisch 1998 10 57 12 57 15.5% 0.80[0.31,2.03] 1998 -
Kantorova 2004 7 71 5 75 11.9% 1.53[0.46, 5.07] 2004 -
Subtotal (95% CI) 472 451 77.2% 1.26 [0.68, 2.32] <>
Total events 61 50

Heterogeneity: Tau? = 0.26; Chi*=10.27,df =6 (P = 0.11); I = 42%

Test for overall effect: Z=0.73 (P = 0.46) OR 126, 95%C|, 068 _ 232’ p < 46

1.2.2 Enteral Nutrition

Apte 1992 13 16 9 18 8.4% 4.33[0.91,20.60] 1992
Ben-menachen 1994 13 100 6 100 14.3% 2.34[0.85, 6.43] 1994 T
Subtotal (95% Cl) 116 118 22.8% 2.81 [1.20, 6.56] S
Total events 26 15

Heterogeneity: Tau? = 0.00; Chi? = 0.42, df = 1 (P = 0.52); 12 = 0%

Test for overall effect: Z =2.39 (P = 0.02) OR 281, 95% C|, 120 _ 656, D 02

Total (95% Cl) 588 569 100.0% 1.53 [0.89, 2.61] .
Total events 87 65

Heterogeneity: Tau? = 0.26; Chi? = 13.65, df = 8 (P = 0.09); I = 41%
Test for overall effect: Z=1.54 (P = 0.12)

001 0.1 1 10 100

OR 1.53; 95% CI, 0.89-2.61; p >fJ°"2RA Favours contrd

RIEFERERES  H2RAIZEK YHAPD Y RO DWNEFEIZERF LT,
2K - BIBEFEELTL  H2RAIZEBHEEEHL L,




H2RA: B[ Kk HFET-
(RBREODAETHS T )

H2RB
Study or Subgroup

Control

Events Total Events Total Weight

Odds Ratio
M-H, Fixed, 95% CI Year

Odds Ratio
M-H, Fixed, 95% CI

1.4.1 No Enteral Nutrition

Halloran 1980 8 26 10 24 7.4% 0.62[0.19, 1.99] 1980
Zinner 1981 9 100 17 100 15.9% 0.48 [0.20, 1.14] 1981
Peura 1985 7 21 7 18 5.1% 0.791[0.21, 2.92] 1985
Cheadle 1985 7 98 5 97 4.8% 1.42[0.43, 4.62] 1985
Groll 1986 13 114 13 107 12.2% 0.93[0.41, 2.11] 1986
Reusser 1990 5 19 6 21 4.3% 0.89[0.22, 3.59] 1990
Karlstadt 1990 5 54 2 33 2.3% 1.568 [0.29, 8.66] 1990
Ruiz-Santana 1991 7 19 7 30 3.5% 1.92[0.54, 6.75] 1991
Martin 1993 8 65 7 66 6.2% 1.18 [0.40, 3.48] 1993
Burgess 1995 1 16 0 18 0.4% 3.58 [0.14, 94.30] 1995
Hanisch 1998 7 57 12 57 10.8% 0.53[0.19, 1.45] 1998
Kantorova 2004 11 71 13 75 10.9% 0.87 [0.36, 2.10] 2004
Subtotal (95% CI) 660 646 83.9% 0.87 [0.63, 1.19]

Total events 88 99

Heterogeneity: Chiz =6.78, df = 11 (P = 0.82); I? = 0%

Test for overall effect: Z=0.87 (P = 0.38)

1.4.2 Enteral Nutrition

OR 0.87;

7 18 21%

19 100 14.0%
118 16.1%

95%Cl, 0.63-1.19; p =0.38

3.46 [0.84, 14.30] 1992
1.66 [0.85, 3.22] 1994
1.89 [1.04, 3.44]

Apte 1992 11 16
Ben-menachen 1994 28 100
Subtotal (95% CI) 116
Total events 39

Heterogeneity: Chi? = 0.84, df =1 (P = 0.36); 1> = 0%
Test for overall effect: Z=2.09 (P = 0.04)

26

OR 1.89; 95% CI, 1.04 — 3.44; p=0.04

Total (95% CI) 776

764 100.0%

1.03 [0.78, 1.37]

Total events 127

125

Heterogeneity: Chi? = 12.63, df = 13 (P = 0.48); I?= 0%

Test for overall effect: Z = 0.23 (P = 0.82)

Test for subgroup differences: Not applicable
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Stress ulcer prophylaxis in the new
millennium:
A systematic review and meta—analysis
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Pantoprazole or Placebo for Stress Ulcer

Prophylaxis (POP-UP): Randomized Double-Blind
Exploratory Study*
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Crit Care Med. 2016 Oct;44(10):1842-50.
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Study Design

Prospective randomized double-blind parallel-
group study
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Outcome Measures()

Major outcomes

* Clinically significant GI Bleeding
* |VAC or VAP

* CDI
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=@ InTection-related-
Association Complication and

p alimnn i -]

Patient has a baseline period of stability or improvement on the ventilator, defined by > 2 calendar days of stable or decreasing daily minimum*
FiO, or PEEP values. The baseline period is defined as the 2 calendar days immediately preceding the first day of increased daily minimum PEEP or
FiO2.

"Daily minimum defined by lowest value of FiO; or PEEP during a calendar day that is maintained for at least 1 hour.

J L

After a period of stability or improvement on the ventilator, the patient has at least one of the following indicators of worsening oxygenation:
1) Increase in daily minimum® FiO, of > 0.20 (20 points) over the daily minimum FiO; in the baseline period, sustained for > 2 calendar days.
2) Increase in daily minimum® PEEP values of 2 3 cmH,0 over the daily minimum PEEP in the baseline period*, sustained for > 2 calendar days.
“Daily minimum defined by lowest value of FiO, or PEEP during a calendar day that is maintained for at least 1 hour.

*Daily minimum PEEP values of 0-5 cmH,0 are considered equivalent for the purposes of VAE surveillance.

=
10
Ventilator-Associated Condition (VAC)

1L

On or after calendar day 3 of mechanical ventilation and within 2 calendar days before or after the onset of worsening oxygenation, the patient
meets both of the following criteria:

1) Temperature > 38 °C or < 36°C, OR white blood cell count > 12,000 cells/mm?3 or < 4,000 cells/mm3.
AND

2) A new antimicrobial agent(s) (see Appendix for eligible antimicrobial agents) is started, and is continued for 2 4 calendar days.
1

Infection-related Ventilator-Associated Complication (IVAC)

| |

On or after calendar day 3 of mechanical ventllatlon and within 2 calendarﬁaﬁs before or after the onset of worsening oxygenation, ONE of the
following criteria is met (taking into org lusions specified in the protocol):
1) Criterion 1: Positive culture of one of the following specimens, meeting quantitative or semi-quantitative thresholds as outlined in
protocol, without requirement for purulent respiratory secretions:
e  Endotracheal aspirate, > 105 CFU/ml or corresponding semi-quantitative result
e Bronchoalveolar lavage, > 10% CFU/ml or corresponding semi-quantitative result
e  Lungtissue, > 10% CFU/g or corresponding semi-quantitative result
e  Protected specimen brush, > 103 CFU/ml or corresponding semi-quantitative result
2) Criterion 2: Purulent respiratory secretions (defined as secretions from the lungs, bronchi, or trachea that contain >25 neutrophils and
<10 squamous epithelial cells per low power field [Ipf, x100])* plus organism identified from one of the following specimens (to include
qualitative culture, or quantitative/semi-quantitative culture without sufficient growth to meet criterion #1):
e  Sputum
e  Endotracheal aspirate
e Bronchoalveolar lavage
e Lung tissue
e Protected specimen brush
*If the laboratory reports semi-quantitative results, those results must correspond to the above quantitative thresholds. See
additional instructions for using the purulent respiratory secretions criterion in the VAE Protocol.
3) Criterion 3: One of the following positive tests:

e Organism identified from pleural fluid (where specimen was obtained during thoracentesis or initial placement of chest tube
and NOT from an indwelling chest tube)

e Lung histopathology, defined as: 1) abscess formation or foci of consolidation with intense neutrophil accumulation in
bronchioles and alveoli; 2) evidence of lung parenchyma invasion by fungi (hyphae, pseudohyphae or yeast forms); 3) evidence
of infection with the viral pathogens listed below based on results of immunohistochemical assays, cytology, or microscopy
performed on lung tissue

e  Diagnostic test for Legionella species

e Diagnostic test on respiratory secretions for influenza virus, respiratory syncytial virus, adenovirus, parainfluenza virus,
rhinovirus, human metapneumovirus, coronavirus |_|

<>
Possible Ventilator-Associated Pneumonia (PVAP) |

January 2017 |

CDC:Device-associated Module VAE,10-43,January 20175 18
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Outcome Measures®

Minor outcomes
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Statistical Analysis
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Result



1632 patients were admitted to the Intensive
Care Unit between 28 January 2014 and 27

AIFERERL L - IEEEBAA TSR
24 BRfSI LI IS A TR0 355 i P 5E

1 FEMT1632 ADICUIZAZE

725 patients were self-ventilated / not
invasively mechanically ventilated

725\ :
253 A :

253 patients were expected to be
mechanically ventilated for <24

654N : 24h&k Y EHAIC

654 patients 1 to be mech y
ventilated for >24 h were assessed for eligibility

BROVEEE (Btase ADYERSV)

A T IR 258450 P TE
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| 218 patients were eligi

2 patient’s surrogate decision maker

withdrew t prior to r ion

bie for randomization | 218A : 3,‘/@_[.\'”3(25@1%

2N REANICKY IR

| 216 patients underwent randomization

v

v

107 patients were randomized to 40mg IV
pantoprazole

domized

109 patients were r

1 patient’s surrogate decision maker
withdrew consent for ongoing
participation and use of data after
randomization

e

l 216N : SUF LILEHEIT

109 A : Placebo

1 patient’s surrogate decision maker
withdrew consent for ongoing
participation and use of data after
randomization

1IN FUF LEERE

ADMHER

106 patients receiving pantoprazole were
included in the intention to treat analysis

108 patients receiving placebo were included in
the intention to treat analysis

2 patients were excluded from the
per protocol analysis:
2 discovered to have prior exposure
to a PPI

108 A : ITT Placebo

3 patients were excluded from the
per protocol analysis:
1 discovered to have prior exposure
to a PP1
1 withdrawn due to cardiac surgery
1 withdrawn due to drug error
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1A\ :
1A\ :

PPIOD R EEH N HIBH
10 g 5 1l
EDRHELY

104 patients receiving pantoprazole were
included in the per protocol analysis

105 patients receiving placebo were included in
the per protocol analysis




7 - 4
J Data Field Placebo (n =108) Pantoprazole (n = 106)

- Male sex (%) 72 (67) 68 (64)
Ch t t Age (yr) 52 (17) 52 (18)
a r ac e r I S Acute Physiology and Chronic Health Evaluation Il score 66 (28) 66 (26)
n Medications prescribed at enrollment 16 (15) 15(14)
I G Nonsteroidal anti-inflammatory drug, n (%)
. m Ego) Hde B ‘ _ ﬁ:E: % f" L, Oral/IV corticosteroilds, n‘(%) | 15 (14) 9(8)
ﬁ - e d~ Inotrope/vasoconstrictor infusion, n (%) 57 (563) 592 (49)
Maximum inotrope dose? (ug/min), median (IQR) 10 (6-18) 10 (6-21)
Receiving vasopressin, n (%) 1 0

. E ﬁ% 5 2 ﬁ tt $3'§ E/‘] % L \ Other previous medical history

Kidney failure (Risk, Injury, Failure, Loss of Function,
End-stage Renal Failure score)

Risk 6 9
* 1998FASHPO MY Ry ™ ; 1
[: fd: é :E) 0) ‘i End-stage renal failure 0 1
= o Clostridium difficile infection 0 0
a:'-,j_:ﬁlj 3 50%*£F§_ Immunosuppressed 9 3
. a Drug related 4 0
*$ %%r%_ % . 30%*; JE Hematological malignancy 0 0
E&_[ﬂlﬁ : 3%*5,% Eili/seminated malignancy ? 2
Chronic liver disease 2 0
Other cause 1 0

n ﬁ % ﬂlj : %1%30%*5 Fi . Primary ICU diagnostic group (nonoperative/postoperative)

Trauma 20/12 18/13

*$ %%30%*5 J-!E N u? [&E%ZO% Neurologic 18/8 27/8
Respiraton 14/10 15/4
*EJ% t % L \ \ Carjiovas:ular 13/1 7/2

Sepsis 3/— 3/—-
Gastrointestinal 1/4 0/3
U A Ul 4 | ~ : _ _

(o) E= \ Metabolic 1/ 5/

- iT#250%%2] 1))
iTIR50%FEE . ERDVbL o o o
A B;TE 30 %*5 |§ & g L \ Source of ICU admission, n (%)

Operating theatre 53 (49) 47 (45)
Emergency department 36 (33) 31 (30)
General ward 12 (11) 17 (16)

Transfer from other hospitals 7 (6) 8(8)

Transfer from other emergency department/ICU 0 2(2)




B A

Placebo Pantoprazole
Data Field (n=108) (n=106)
Study drug
. Time from commencement of invasive mechanical ventilation to the first dose of 17 (16-19) 16 (15-18) 0.44
M I n O r study drug, hr?
Median number of doses administered® 3(2-7) 3(1-7) 0.68
outcome =

Number who received liquid EN, n (%) 94 (87) 88 (83) 0.41
Time from commencement of invasive mechanical ventilation to start EN, hr 16 (10-2b) 16 (8-29) 0.37
Volume of EN delivery per day, mL® 798 (697-898) 844 (729-958) 0565
Patient intolerant of EN,® n (%) 49 (39) 34 (392) 0.30

Inotrope/vasoconstrictor administered 74 (69) A7 (AI) 041
No. of patients receiving at any stage,® n (%) 3 (2-4) 3(2-4) 0.40
Duration of inotrope, d° 12 (8-20) 13 (8-28) 0.88
Maximum dose, pg/min®

Corticosteroids® 24 (292) 17 (16) 0.95
Patients receiving at any stage,® n (%) 75 (44-100) 75 (60-100) 0.69
Maximum dose®

Hemostatic dysfunction,’ n (%) 35 (32) 39 (37) 0.560
International normalized ratio > 1.5 20 (19) 24 (23) 0.46
Activated partial thromboplastin time > 40 27 (25) 21 (20) 0.36
Platelet count < 100,000 18 (17) 20 (19) 0.78

Antibiotics = number receiving, n (%) 93 (86) 85 (80) 095
At any stage 74 (69) 62 (59) 0.13
Multiple antibiotics 16 (15) 14 (13) 0.74

Course > 1 wk
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Ma jor Qutcomes

£ N Cl
Clinically N RTSY—JL | 0/106 Cls, 3.42
Sigbnlgiecjir;t;' 75+ R 0/108 | Cls, 3.36
IVAC IN T —)L | 2/106 | Cl,0.2-5.1
VAP TR 1/108 | Cl, 0.02-5.1
CDI IN TS5 —)L | 1/106 | Cl,0.02-5.1
JS5tR 0/108 Cl, 3.4

Major Outcome 3 D EHIZEEELL

Clinically significant Gl bleedinglZB L TIFE L T
VRN,




Minor Qutcomes

i N Cl p
Overt N R T5Y—)L | 3/106 |CI[0.6-8.0) P=0.50
bleeding 7S5t R 6/108 |Cl2.1-11.7
Clinician- Ny b TJ—JL | 12/106 | C1(6.0-18.9) | P=0.35
adjudicated - .
VAP A A A 8/108 |Cl(3.3-14.1)
B N F15{E P
Ventilator- | /N> R TS5 Y —)L | 1/106 21 [0-25] P=0.69
free-days 75 tR 0/108 | 21 [4-25]
ICUFHTERART | /S TS5 Y —IL | 1/106 6 [3-11] P=0.16
JotR 0/108 7 [4-14]
fRlESAERY | /N RTSY—IL | 1/106 16 [8-31] P=0.88
[l 7SR 0/108 | 18 [9-25]

Minor Outcome®H /N TS Y —ILETSERTHEEEL L,
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—=— Pantoprazole
—o— Placebo

T
Pfe-l . 2 4 6 8 10 12
enroimen Day of Therapy

BEHDHLEE :
JIL—THTHERZER L(p=0.66)
FEEITOMR (p=0.16)
covariate(p<0.001)

14

Cumulative RBC Units (N)

RBCEIMDTEH =

Panel B

Pantoprazole 106 106 78 58 48
Placebo 108 108 87 64

T
Pfe-l X 2 4 6 8 10 12 14
enroimen Day of Therapy

Number Remaining (n)
38 35 30 28 25 20 19 15 14 11
50 46 39 32 29 25 23 19 19 12 11
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Log-rank, p=0.331
Pantoprazole
----- Placebo
0.00 +
0 15 30 45 60 75 90
Days Post Enrolment

No. at Risk
Pantoprazole 106 81 78 78 76 76 76
Placebo 108 88 84 84 83 83 83
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Strengths
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Limitations
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Conclusion
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