FINAL DRAFT

4.1 (a) EN composition: Diets supplemented with arginine and select other nutrients* January 31st 2009

Recommendation:
Based on 4 level 1 studies and 18 level 2 studies, we recommend that diets supplemented with arginine and other select nutrients* not be
used for critically ill patients.

Discussion: The committee noted the lack of a treatment effect with respect to mortality and infections. These results are similar to those in a recent
meta-analysis of immunonutrition in ICU, trauma and burn patients (' (Marik and Zaloga 2008).The committee noted the results of the subgroup
analysis, which shows that in higher quality studies, diets supplemented with arginine and other nutrients had no effect on mortality whereas in lower
quality studies there was a trend towards a reduction in mortality. In light of the potential harm (increased mortality) associated with the use of diets
supplemented with arginine and other nutrients, the reduction in length of stay and mechanical ventilation is difficult to interpret. Given the possible
harm in septic patients (Bower, Ross, Bertolini) and the increased costs, the committee decided to recommend against their use in critically ill

patients.
(' Marik PE, Zaloga GP. Immunonutrition in critically ill patients: a systematic review and analysis of the literature. Intensive Care Med. 2008 (11):1980-90.
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Value Definition Score
0,1,20r3
Effect size Magnitude of the absolute risk reduction attributable to the intervention listed--a higher score indicates a larger effect size 0
Confidence interval | 95% confidence interval around the point estimate of the absolute risk reduction, or the pooled estimate (if more than one trial)--a higher
score indicates a smaller confidence interval 1
Validity Refers to internal validity of the study (or studies) as measured by the presence of concealed randomization, blinded outcome adjudication,
an intention to treat analysis, and an explicit definition of outcomes--a higher score indicates presence of more of these features in the trials | 2
appraised
Homogeneity or Similar direction of findings among trials--a higher score indicates greater similarity of direction of findings among trials 2
Reproducibility
Adequacy of control | Extent to which the control group represented standard of care (large dissimilarities = 1, minor dissimilarities=2, usual care=3) 3
group
Biological Consistent with understanding of mechanistic and previous clinical work (large inconsistencies =1, minimal inconsistencies =2, very 2
plausibility consistent =3)
Generalizability Likelihood of trial findings being replicated in other settings (low likelihood i.e. single centre =1, moderate likelihood i.e. multicentre with 2
limited patient population or practice setting =2, high likelihood i.e. multicentre, heterogenous patients, diverse practice settings =3.
Low cost Estimated cost of implementing the intervention listed--a higher score indicates a lower cost to implement the intervention in an average 2
ICU
Feasible Ease of implementing the intervention listed--a higher score indicates greater ease of implementing the intervention in an average ICU 2
Safety Estimated probability of avoiding any significant harm that may be associated with the intervention listed--a higher score indicates a lower
probability of harm 1

The term “Immune-enhancing diets” has been used to describe products that have immune-modulating properties such as arginine, glutamine, omega-3 fatty acids, and others. There are several
commercially available enteral feeding products that contain varying amounts of arginine in combination with other immune modulating nutrients. Since arginine is the common ingredient across

these various formulas, we elected to describe this section as “Diets supplemented with Arginine and other select Nutrients”.

* (refer to tables for specific nutrients)
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4.1 (a) EN composition: Diets Supplemented with Arginine and Other Select Nutrients January 31st 2009

Question: Compared to standard enteral feeds, do diets supplemented with arginine and other nutrients result in improved clinical outcomes in
critically il patients?

Summary of Evidence: There were 22 studies reviewed, 4 level 1 studies and 18 level 2 studies. The data from the Bertolini study was not included
in the meta- analysis as the control feed was parenteral nutrition, not an enteral formula. In one recent study (Beale 2008), the results were
confounded by having two interventions combined in the experimental group (arginine and glutamine).

Mortality: All 22 studies reported on mortality and when the results of the 21 studies (Bertolini excluded) were aggregated, there was no effect on
mortality (RR 1.06 95% CI 0.93, 1.20 p= 0.40) (figure 1). A subgroup analysis of high quality studies (score > 8) vs. low quality studies (score < 8)
showed that in higher quality studies, diets supplemented with arginine and other nutrients were associated with a trend towards a reduction in
mortality (RR 1.10 95% CI 0.95, 1.26, p =0.20) (figure 2), whereas in lower quality studies diets supplemented with arginine and other nutrients were
associated with a trend towards a reduction in mortality (RR = 0.75, 95 % CI 0.49, 1.15, p = 0.19) (figure 3). The difference between these two
subgroups was not statistically significant (p = NS). When the studies of trauma (RR 0.98, 95 % CI 0.49, 1.96, p = 0.96) vs. non-trauma patients (RR
1.07, 95% CI 0.89, 1.30, p =0.47) were compared, there were no differences in mortality (figures 4,5).

Infections: Based on the 13 studies that reported on infectious complications, there was no difference in the rate of infectious complications (RR
0.99 95% Cl, 0.85,1.15, p = 0.88) (figure 6). Subgroup analysis also showed no differences in infectious complications when high quality studies (RR
=0.99, 95% CI 0.83, 1.17, p =0.87) (figure 7) were compared to lower quality studies (RR 0.97, 95% CI 0.65,1.45, p=0.9) (figure 8) and when
studies of trauma patients (RR = 0.86, 95 % Cl 0.52, 1.42, p = 0.55) were compared to studies of non-trauma patients (RR 1.00, 95%CI 0.86, 1.16,
p = 0.96) (figures 9,10).

LOS, Ventilated days: Diets supplemented with arginine and other nutrients were associated with a trend towards a reduction in hospital length of
stay (WMD -2.40 95% CI -5.90, 1.09, p =0.18) (figure 11), a significant reduction on ICU length of stay (WMD -1.74, 95%Cl -3.18, 0.30, p =0.02)*
and a significant reduction in mechanical ventilation (WMD -1.41, 95%CI -2.85, 0.04, p =0.06)" (figures 12, 13).

* Denotes the presence of statistical heterogeneity (p< 0.05).

Conclusions:
1) Diets supplemented with arginine and other nutrients overall have no effect on mortality.
2) Diets supplemented with arginine and other nutrients have no effect on rate of infectious complications in critically ill patients.
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3) Diets supplemented with arginine and other nutrients may possibly reduce hospital length of stay, ICU length of stay and mechanical
ventilation.
Level 1 study: if all of the following are fulfilled: concealed randomization, blinded outcome adjudication and an intention to treat analysis.
Level 2 study: If any one of the above characteristics are unfulfilled
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Table 1. Randomized studies evaluating diets supplemented with arginine and other nutrients in critically ill patients

Study Population Methods Intervention Mortality # (%) Infections # (%) Length of Stay Ventilator days
(score) Mean £ SD Mean +SD
C.Random: yes Impact (see below) Experiment | Control Experiment | Control Experiment  Control Experiment | Control
1) Cerra Surgical ICU .ITjI': no vs Osmolite HN Hospital
1990 Blinding: Yes Non-isonitrogenous diets | 1/11 (9) 119 (11) NR NR 36.7+8.5 547+105 | NR NR
N=20 (8)
Experimental formula
2)Gottschlich Critically ill burn C.Random: not sure | (arginine, histidine, 2117 (12) 114 (7) NR NR NR NR 9+ 45 10+ 25
pts from 2 ICUs ITT: yes cysteine, o 3 fatty acids)
1990 N=31 Blinding: Yes vs Osmolite HN +
(10) protein
isonitrogenous diets
Experimental formula
3) Brown Trauma C. Random: not sure | (arginine, B carotene, 0/19 (0) 0/18 (0) 3/19 (16) 10/18 (56) NR NR NR NR
1994 N=37 ITT: no lactalbumin, o linoleic
Blinding: No acid) vs. Osmolite HN +
(5) protein
isonitrogenous diets
Immun-Aid (see below) Hospital
4) Moore Trauma pts from | C.Random: notsure | vs. Vivonex TEN 1/51(2) 2/47 (4) 9/51 (18) 10/47 (21) 146+ 13 172+ 28 | 1.9+£09 53+341
51CUs ITT: no ICU
1994 N=98 Blinding: No non-isonitrogenous diets 53+0.8 86+ 3.1
©)
Hospital
5) Bower Mixed from C.Random: yes Impact (sep below) 24/153 (16) | 12/143 (8) 86/153 (56) | 90/143(63) | 27.6+ 23 309+ 26 NR NR
81CUs ITT: no vs. Osmolite
1995 N=296 Blinding: Yes | isonitrogenous diets
©)
Hospital
6) Kudsk * Trauma C.Random: yes Immun-Aid (see below) 1/17 (6) 1/18 (6) 5/16 (31) 1117 (65) 183+ 2.8 326+ 7 24+13 54+ 20
N=35 ITT: yes vs. Promote + protein ICU
1996 Blinding: Yes supplement 58+18 95+ 23
(10) isonitrogenous diets
Experiment | Control Experiment | Control Experiment Control Experiment Control
7) Engel C.Random: notsure | Impact (see below) vs. Hospital
1997 Trauma ITT: yes oligopeptide standard ICU ICU NR NR 14.8 +5.6 16 +5.6
N=36 Blinding: No (Survimed OPD) 7118 (39) 5/18 (28) 6/18 (33) 5/18 (28) ICU
6) Non-isonitrogenous diets 19+ 74 205+53
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Experimental (arginine, Hospital
8) Mendez Trauma C.Random: no selenium, carnitine, ICU ICU 19/22 (86) 12121 (57) 34 +212 219 + 11 | 165+ 194 | 93+6
N=43 ITT: no taurine ) vs. Osmolite 1/22 (4.5) 1121 (5) ICU
1997 Blinding: Yes HN + protein 189+ 207 111+ 6.7
(6) Isonitrogenous diets
C. Random :no Hospital
9) Rodrigo Mixed ICU !TT_: yes Impact (see below)l ICU ICU 1114 (7) 5/16 (31) 3114 (21) NR NR NR NR
N=30 Blinding: No Vs. standard (Precitene | 2/16 (12.5) ICU
1997 (5) high protein) 8+ 73 10+ 27
Isonitrogenous diets
10) Saffle Burns C. Random: no Impact (see bglow) 5025 (21) 3124 (13) 2.3§ per 1.7j per Hospital 2+ 3 21+ 2
N=50 ITT: no Vs. Replete (high patient patient 37+4 38+4
1997 Blinding: double protein, w 3 fatty acids,
(8) glutamine)
Isonitrogenous diets
Hospital
11)Weimann Trauma C.Random: no Impact (see below) 2/16 (12.5) 4/13 (31) NR NR 70.2+53 58.1+30 214+£108 | 278+ 146
N=29 ITT: no vs. standard formula ICU
1998 Blinding: Yes (Sandoz) 314+231  474+328
9) Isonitrogenous diets
Hospital
12) Atkinson Mixed ICU C.Random: no Impact (see below) 95/197 (48) | 85/193 (44) | NR NR 20.6 + 26 232+ 32 8+ 11.1 94+17.7
1998 N=390 ITT: yes vs. specially prepared ICU
Blinding: Yes isocaloric, isonitrogenous 105+ 13.1 12.2+232
(11) control
Hospital
Critically ill C.Random:yes Impact (see below) 17/89 (19) 28/87 (32) 39/89 (44) 44/87 (51) NR NR 124+£104 | 12.2+103
13) Galban septic pts from ~[TT:no vs standard (Precitene Icu
2000 6 1CUs Blinding: No high protein) 182+£12.6 16.6 =
N=176 (6) Isonitrogenous diets 12.9
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Table 1 continued. Randomized studies evaluating diets supplemented with arginine and other nutrients in critically ill patients

Study Population Methods Intervention Mortality # (%) Infections # (%) Length of Stay Ventilator days
(score) Mean +SD Mean = SD
Experimental formula Hospital 1
14) Capparos Mixed ICU C.Random:Yes (glutamine,arginine,75gpr | 27/130 (21) 30/105 (29) | 64/130 (49) 37/105 (35) 29(16.8-51) 26 (17.8-42) 10(5-18)t | 9(5-14) T
patients from ITT: Yes olL, vitA,C E, MCT & ICUt
2001 15ICUs Blinding: Yes | fibre) vs control 62.5 g 15(9.8:25)  13(8.8-203)
N=235 (10) pro/L
Non isonitrogenous diets
15) Conejero SIRS patients | C.Random:Yes Experimental formula 28 day 28 day 11/43 (26) 17133 (52) 14 (4-63) t 15(4-102) t 14(5-25) 1 | 14(5-29) t
from 11 ICUs ITT: No 8.5 g/L arginine, 27 g/L 14/43 (33) 9/33 (27)
2002 N=84 Blinding: yes glutamine,52.5
(8) g pro/L) vs.
control 66.2 g pro/L
Optimental (arginine, Vit Hospital
16) Dent Mixed from 14 C.Random: yes E, B carotene structured 20/87 (23) 8/83 (10) 57/87 (66) 52/83 (63) 25.4 +26 209+17 143+224 | 108+£1238
ICUs ITT: yes lipids, MCT) vs. Osmolite ICU
2003 N=170 Blinding: Yes | HN, isonitrogenous diets 148+196  12+10.9
(11)
17) Bertolini Pts with severe | C.Random:Yes Perative (see below) vs. ICU 8/18 (44) | ICU3/21 (14)| NR NR 135(9-26) t | 15(11-29) T NR NR
2003 * sepsis from ITT: Yes Parenteral Nutrition 28 day 28 day
331CUs Blinding: no 8/18 (44) 5121 (24)
N=39 (10) Non isocaloric
18) Trauma, burns C.Random: no Neommune (12.5 g/L Hospital
Chuntrasakul N =36 ITT: Yes Arginine, 62.5 g pro/L) 1/18 (5) 1/18 (5) NR NR 44.9+30.2 288+257| 27+52 74+13
Blinding: single vs. Traumacal ICU
2003 (6) (83 g pro/L, 6.25 glL 34+58 78+136
glutamine and fish oils)
non-isocaloric,
non-isonitrogenous
19) Tsuei Trauma with C.Random: no EN (Deliver 2.0) plus Hospital
2004** ISS > 20 ITT: yes* 30 gms arginine vs. 113 (8) 0112 8/13 (61) 6/11 (55) 22+9 27 +17 10+5 14+10
N =25 Blinding: single EN (Deliver 2.0) plus ICU
9) 28 gms Casec 13+6 16+ 10
isocaloric, isonitrogenous
Hospital Hospital
20) Kieft Mixed ICU pts C.Random:Yes Stresson (Nutricia) (see 114/302 (38) 106/295 (36) Hospital Hospital
from 2 ICUs ITT: Yes below) vs.standard ICU ICU 130/302 (43) 123/295 (42) | 20(10-35)t | 20(10-34)t | 6(3-12)t 6(3-12)
2005 N = 597 Blinding: double | control 50 g prolL 84/302(28) | 78/295 (26) Icu Icu
(10) Isocaloric, 28 day 28 day 7(4-14) t 8 (5-16) t
non-isonitrogenous 93/302 (34) 82/295 (30)
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Table 1 continued. Randomized studies evaluating diets supplemented with arginine and other nutrients in critically ill patients

Study Population | Methods Intervention Mortality # (%)% Infections # (%) Length of Stay Ventilator days
(score) Mean +SD Mean +SD
Experiment Control Experiment Control Experiment Control Experiment  Control
21) Burns with C.Random:no | Crucial (19 g/L arginine,
Wibbenmeyer >20% TSBA ITT: yes 63 g pro/L, 2.9 gms 212 (17) 0/11 9/12 (75) 7111 (64) NR Reported to be longer
N =23 Blinding: double | fish oils) vs. control in experimental group.
2006 (10) (67 g prolL) Data not shown
Isonitrogenous, isocaloric
22) Beale SIRS patients C.Random:no | Intestamin (30 g glutamine) + | ICU ICU NR NR Hospital
2008 N =55 ITT: yes Reconvan (10 g glutamine/L, | 6/27 (21) 4127 (15) 438 + 36.6 313+ 272 NR
Blinding: double | 6.7 gm arginine/L), 98 g pro/L | Hospital Hospital
9) vs. Control supplement + 7127 (25) 7128 (25) ICU
Fresubin 38 g pro/L. 28 day 28 day 16.6 +14.8 134 +115
Both received 20% IV glucose | 5/27 (18) 3/28 (11)
Nonisonitrogenous, isocaloric | 6 month 6 month
10/27 (36) 8/27 (30)

* Mortality data was ITT, data on infections was non ITT
** Bertolini data not included in meta-analysis as control formula was Parenteral Nutrition, not an enteral formula.

C.Random: Concealed randomization EN: Enteral nutrition; TPN Total parenteral nutrition NR: Not Reported ITT: intent to treat
T Median or interquartile ranges, not SD hence not included in m.analysis

+ ():Meanz SD (Standard deviation)

+ T Hospital mortality reported or presumed unless specified

Impact: 12.5 g/L arginine, w 3 fatty acids, ribonucleic acid and 55.8 gm protein/litre

Immun-Aid: 14 g/L arginine, glutamine, BCAA, w 3 fatty acids, nucleic acids, Vit E, selenium, zinc and 80gms protein/litre
Perative: 6.8 g/L arginine, w 3 fatty acids, Vit E, beta Carotene, zinc and selenium and 66 gms protein/litre

Optimental: 5.5 g/L arginine, @ 3 fatty acids, VitC, E, beta-carotene and 51 gms protein/litre

Stresson: 9g/L arginine, 13 g/L glutamine, @ 3 fatty acids, Vitamin E, C, beta-carotene, 759 protein/litre

Crucial: 10 g/L arginine, w 3 fatty acids, VitC, E, 67 g protein/litre.
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Figure 1.
Fenvienwy: Immunonutrition (combined)
Camparizon: 01 Dietz with arginine and ather vz, standard
Outcome:
Study Diets with Arginine standard RR (random) Weight RR (random)
or sub-category bl it 95% Cl Y 95% Cl Year
Gottschlich z2r1v 1r14 o 4 0.3z .65 [O.17, 1&.33] 1330
Cetra 1711 L9 4 = b 0.z24 0.82 [0.06, 11.33] 1991
Moore 1/E51 2547 4 b 0.30 O_4¢ [0.04, 4_2ZF] 1994
Bower Zdr153 lzr143 — 3.91 1.87 [0O.37, 3.601] 1355
Brown os1a osle Not estimahle 195E
Kudsk 1/17 1715 4 14 o.z3 l.0& [O.07, 15.6E2] 1336
Engel 7518 Erls —_— 1.89 1.40 [0D.54, 3_60] 1997
Mendez 1728 1721 4 14 o.zz o.9L5 [0.0&, 14.320] 1997
Fodrigo zrle 1r14 = 14 0.3z 1.75 [0O.18, 17.E&9] 13237
Saffle EfEE arz24 = n.s97 l.&60 [O.42, 5_327] 1997
Atkinson Q5s137 8Lr193 - 33_EZ l.0% [O.88, 1.365] 133&
Weimann Z/16 4,13 4 = 0.7z 0.41 [0.0%9, 1_88] 1998
Galban 177589 zarsav —a— 5. 03 o_L5% [O.25, 1.00] 2000
Capparos 27,130 30,105 —— 2.09 o.73 [0.46, 1.14] 2001
Canejera l4s42 9533 —_— 338 1,12 [0O_.&9, Z.41] zZ00E
Chuntrazakul 1r/1% 1715 4 14 o.z3 l.00 [O.07, 14.72] 2003
Kieft 2005 lla/30z2 1064295 —- 34_60 1.05 [O.85, 1.30] 2005
Tsuei 1r/12 0s1z = 14 .17 2.9 [0.1E, £2.48] 2005
‘Wibbenmeyer Zr1z 0s11 o 14 o_zo 4 62 [0O.Z5, 86.7EZ] 2008
Beale TLET TrER —_— z_.0k l.04 [O.42, Z.E&] 2008
Dernt EQrsaY G583 Z_.88 £.3% [1.11, 5.11)] press
Total (95% N 1283 1204 % 100.00 1.0s [D.93, 1.20]
Tatal eventz: 344 (Dietz with Arginine), 305 (standard)
Test for heterogeneity: Chi®=1922 df =19 (P =044) F=11%
Test for overall effect £ =084 (P =040

01 02 0as 1 2 3 10

Fawours Arginine

Favours standard
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Figure 2. Sub group analysis Mortality with high quality studies (> 8 score)

Revieww: Immunonutrition (combined)
Comparison: 01 Diets with arginine and other vs. standard
Cutcome: 01 hortality
Study Dietz with Arginine standard RR (random) Weight RR (random)
or sub-category nt it 95% Cl Yo 95% Cl Year
Gott=chlich z717 1/14 » 0.38 1.88 [0.17, 1l&6.33] 1230
Cerra 1/11 1/9 4 » 0.z39 0.8z [0.06, 11.33] 1231
Bowwver Z4/7183 1247143 — 4.58 1.87 [0.97, 3.801] 1338
Kudsk 1717 1718 4 14 0.zs 1l.0&6 [0.07, 15.62] 1998
Saffle E/Z25 3/24 B 1.15 1.60 [0.43, 5_971] 1937
Atkinzon 9E/137 FES193 = FE.7E l1.09 [0.88, 1.38] 133g
WEimann zila 4713 + 0.55 0.41 [0.0%, 1.88] 1335
Capparos z7/130 F0/108 —— 9.38 0.73 [0.45, 1.14] zool
Conejera 14,43 /33 —_—t— 3.97 1.12 [0.5%, Z_41] zooz
Kieft 2005 1l4/302 106/238 —= 37.10 1.08 [0.85, 1.301] zOaos
Tsuei 1/13 0/lz » 0.z1 z.73 [0.1Z, 62.48] zOaos
Wibbenmeyer zilz 0/11 » 0.z3 4.62 [0.28, 86.72] zoas
Beale 7527 7iZE —_ Z._4% 1.04 [0.4Z2, Z_581] zoog
Dierit Z0/87 8/83 3.39 Z.39 [1.11, E.111 press
Total (85% CI) 105D a8l » l00.00 1.10 [0.95, 1.28]
Total events: 315 (Diets with Argining), 267 (standard)
Test for heterogeneity: Chif =1340, of =13 (P =042), F =3.0%
Test for overall effect: £ =127 (P =0.20)
o1 oz 05 1 2 a 10
Favours Arginine  Fawvours standard
Figure 3. Mortality with low quality studies (< 8 score)
Reviaw: Immunaonutrtion (ecombined)
Comparison; 01 Diets with arginine and other vs. standard
Outeome: 01 Mottality
Sty Diets wvith Arginine standard RR (random) ‘Wizight RR (random)
o sub-category i i 95% Cl k) 95% Cl Year
Brown 0713 0/1% Mot estimable 133K
Chuntrasakul 1ls18 1ls18 . E_LE 1.00 [o0.07, 14_73] 2003
Engel 7518 £5/18 —— z0.83 1.40 [0.54, 3_60] 1997
Galban 17783 ZESET - 67.24 0.65 [0.3E, 1.00] Zooo
Mendez 1/2E 1721 —n E_5L3 0.95 [0.0&, 14_320] 1997
Moore 1/51 2747 —_— 331 0_46 [0.04, 4_9F] 1994
Rodrigo Z/1lE 1714 _—t 2.E53 1.7E5 [0.18, 17.&%3] 1337
Total (95% CI) zaz zza L 100.00 0.75 [0.43, 1.15]
Total events: 29 (Diets with Argining), 38 (standard)
Test for heterogeneity; Chi* =321, df =5 (P =0E7),F=0%
Test for overal effect: Z =131 (P=0.19)
0o 01 1 10 100

Favwours Arginine  Favours standard
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Figure 4. Sub group analysis Mortality in trauma patients

Review: Immunonutrition (combined)
Comparison: 01 Diets with ardinine and ather vz, standard
Owtoome: 01 Mortality
Study Diets with Arginine standard RR (random) ‘Weight RR (random)
or sub-category i it 95% ¢l k) 95% Cl “ear
Moore 1751 Z/47 + 2.47 O.4& [0.04, 4.3Z] 1234
Brown 0/13 0/18 Hot estimable 1995
Hudsk 1517 1418 4 14 5. 56 1.0&6 [0.07, 15.6E] 1996
Engel 7518 5fl8 —— 5334 1.40 [0_54, 3.60] 1337
Mendez 1722 lszl + ¥ £.o43 0.32& [0.0&, 14.320] 1237
Weimann Z/16 4413 ——a— zZ0.24 O.41 [0.09, 1.88] 13928
Tauei 1513 0/1Z2 14 4_91 2.79 [0.1z2, &Z.48] z00s5
Tatsl (95% CN) 158 147 -=on-- 100,00 098 [0.43, 1.3€]
Total events: 13 (Diets with Arginine), 13 (standard)
Test for heterogeneity: Chi®= 266, df =5 (P=075),F =0%
Test for overall effect: £ =0.05 (P = 0.96)
01 02 s 1 2 5 10
Fawvours Argining  Favours standard
Figure 5. Mortality in non-trauma patients
Reien: Immunonutrition (combined)
Comparison: 01 Diets with arginine and other vz, standard
Outoome: 01 hortality
Study Diets with Arginine standard RF (random) Weight RF (random)
or sub-cateqory ntd nt 95% 1 % 95% 1 Year
Gottzchlich 2517 1/14 4 a.70 1.68 [0.17, 1&.322] 1220
Cerra 1711 1s9 4 » 0.53 0.8z [0.06, 11.33] 1931
Bowwer Z4/153 1z/143 —a 7.08 1.87 [0.97, 2.&0] 1995
Rodrico z/16 1714 ¥ 0.70 1.75 [0.18, 17.29] 1937
Saffle £/2Z5 3/z4 B e z.03 1.60 [0.43, £.37] 1997
Atkinzon 57137 85/193 - z5.18 1.09 [0.88, 1.36] 1938
Galban 17789 28787 — = = 0.89 [0.35, 1.00] zooo
Capparos Z7/130 20/108 —— 1z.z0 0.72 [0D.45, 1.14] zool
Conejera ladjfdz /33 —_— &.ZE 1.19 [0.59, Z.41] zooz
Kieft 2005 ll4/302 10e/228 — zE. B2 1.08 [D.88, 1.320] z0okL
Wibbenmeyer zi1z 0s11 »  0.43 4.62 [0.25, 86.72] zooe
Beale 7427 7728 e 4.08 1.04 [0.4Z2, Z.558] zoog
Derit E0/E7 /83 —_— 5.45 .39 [l.11, 5.111 press
Total (95% CI) 1109 1053 4 100,00 1.07 [0.8%, 1.30]
Total events: 330 (Diets with Arginine), 291 (standard)
Test for heterogeneity: Chiz = 1654, df =12 (P =017), F =27 5%
Test for overall effect: Z=073(F =0.47)
o1 02 o3 1 2 a3 10

Favours Arginine

Farvours standard
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Figure 6.
Review: Immunonutrition (combined)
Comparizon: 01 Diets with argining and other vs. standard
Outcome: 02 Infectious complications
Study Diets wih Arginine standatd RR: (random) Weight RR (random)
or sub-category it nit a5% | % 95% “Fear
hoore 8L 10747 —_-i— 3.10 0.83 [0.37, l.8&] 1994
Bowver 267153 205143 15.0E& 0.29 [0.74, 1.0%8] 1935
Browen 2419 lo051s — 1.7 0.zg [0.08, 0.27] 199E
kudsk Lile 11717 —a— 2.11 0.42 [0.2E, l.0%2] 199&
Engel 6418 5s1a —_—T 2.1%9 1.20 [0.45, 3_E3] 1997
Mendez 15722 12721 —a— 8.34 1.51 [1.01, Z_E&7] 1237
Rodrigo 5718 3714 _—t 1.468 1.458 [0.4Z, 5.03] 1997
Galban 39/89 44 /87 —= 10.81 0.87 [0.83, 1.13] zooo
Capparos £4/1320 377105 = 10.85 1.40 [1.02, 1.91] Z0oL
Conejera 11743 17733 — 4.89 0.50 [0.27, 0.21] ZO0E
Kieft 2005 lz0/30z 1237235 - 1t.02 1.02 [0.2&8, Ll.E4] zZ00E
Tsuei 8513 6511 — 4 0E 1.13 [0.57, EZ_E5] Z00s
Wibbenmeyer 3712 711 — E_&0 1.18 [0.&88, Z.051 Zooe
Dent 57/87 52/83 - 13.73 1.058 [0.83, 1.311 press
Total (95% CI) 271 203 L 3 lo0.00 0.99 [0.85, 1.15]
Total everts: 451 (Diets wih Arginine), 427 (standard)
Test for heterogenety: Chi® = 2516, df =13 (P =002), F = 48 3%
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Figure 8. Infections with low quality studies (< 8 score)
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Figure 9. Sub group analysis Infection in trauma patients
Review: Immunonutrition (combined)
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Figure 10. Infection in non-trauma patients
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Figure 11.
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Figure 12.

Review: Immunonutrition (comkined)
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Figure 13.
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TOPIC: 4.1 (a) Composition of EN: Diets with arginine and other nutrients

Article inclusion log
Criteria for study selection

Type of study: RCT or Meta-analysis

Population: Critically ill, ventilated patients (no elective surgery patients)

Intervention: EN

Outcomes: Mortality, LOS, QOL, functional recovery, complications, cost. Exclude studies

with only biochemical, metabolic or nutritional outcomes.

Author Journal [ E Why Rejected

1 Daly Ann Surg 1988 \ | Cancer pts

2 Cerra Nutrition 1990 \

3 Gottschlich JPEN J Parenter Enteral Nutr 1990 N

4 Cerra Nutrition 1991 v | Same as Cerra 1990 study

5 Daly Surgery 1992 v | Cancer pts

6. | Brown Pharmacotherapy 1994 \

7 Moore J Trauma 1994 \

8 Bower Crit Care Med 1995 N

9 Daly Ann Surg 1995 \ | Cancer pts

10 Kemen Crit Care Med 1995 v | Cancer pts

11 | Kudsk Ann Surg 1996 \

12 Schilling Nutrition 1996 v | Elective surgery pts

13 Engel Anaesthiol Intensiv 1997 v

14 Gianotti Arch Surg 1997 Cancer pts

15 Heslin Annals Surg 1997 \ | Elective surgery patients

16 | Mendez J Trauma 1997 \

17 | Rodrigo Nutr Hosp 1997 \

18 Saffle J Trauma 1997 v Compared Impact to Replete; not
immune to non-immune

19 | Senkal Crit Care Med 1997 v | Cancer pts

20 | Atkinson Crit Care Med 1998 N

21 | Braga Crit Care Med 1998 \ | Cancer pts

22 | McCarter JPEN 1998 \ | Cancer pts

23 | Weimann Nutrition 1998 \

24 Beale Crit Care Med 1999 Excluded as elective surgery

| patients, ICU studies included in ID #

23

25 | Braga Arch Surg 1999 \ | Cancer pts

26 Di Carlo Digestive Surgery 1999 \ | Cancer pts

27 Heys Annals Surgery 1999 v | Excluded as elective surgery
patients, ICU studies included in ID #
23

28 Senkal Arch Surg 1999 v | Cancer pts

29 Snyderman Laryngoscope 1999 v | Oncologic surgery pts

30 Galban Crit Care Med 2000 \

31 Gianotti Pancreas 2000 v | Surgery pts

32 Riso Clin Nut 2000 v | Elective surgery patients

33 Caparros JPEN J Parenter Enteral Nutr 2001 v

34 Heyland JAMA 2001 v | All studies from this review were
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included separately

35 Jiang Zhongguo Yi Xue Ke Xue Yuan Xue v | Elective surgery pts
Bao 2001

36 Tepaske Lancet 2001 \ | Elective surgery patients

37 Preiser JPEN J Parenter Enteral Nutr 2001 v | No clinical outcomes

38 Van Bokhorst Am J Clin Nutr 2001 \ | Elective surgery patients

39 Hallay Hepatogastroenterology 2001 v | Excluded as unclear if randomized

40 Braga Arch Surg 2002 v | Cancer pts, Same as Braga 2002,
Gianotti 2003

41 Braga Surgery 2002 v | Cancer pts, Same as Braga 2002,
Gianotti 2003

42 | Conejero Nutrition 2002 \

43 Gianotti Gastroenterology 2002 v | Cancer pts, Same as Braga 2002,
Gianotti 2003

44 | Bertolini Intensive Care Med 2003 \

45 | Chuntrasakul J Med Ass Thai 2003 N

46 | Dent Crit Care Med 2003 \

47 Montejo Clinical Nutrition 2003 v | Systematic review, Individual studies
looked at

48 Briassoulis G Int Care Med 2005 \ | Pediatrics

49 Farreras Clin Nutr 2005 v | Cancer pts

50 | Kieft Intensive Care Med 2005 v

51 Tsuei J Surgical Research 2005 v

52 | Lobo Clin Nutr 2006 v | Cancer pts

53 Waitzberg World J Surg 2006 \ | Elective surgery pts

54 | Wibbenmeyer J Burn Care and Rehab 2006 \

55 | Xu World J Surg 2006 \ | Cancer pts

56 | De Luis Eur J Clin Nutr 2007 \ | Cancer pts

57 Finco Surg Endosc \ | Surgery pts

58 Giger Ann Surg Oncol 2007 v | Cancer pts

59 Helminen Scan J Surg 2007 \ | Elective surgery pts

60 Sakurai World J Surg 2007 v | Cancer pts

61 Slotwinski Centr Eur J Immunol 2007 \ | Surgery pts

62 | Tepaske JPEN 2007 v | Surgery pts

63 Beale Crit Care Med 2008 \

64 Casas-Rodera Nutr Hosp 2008 v | Cancer pts

65 Klek Ann Surg 2008 v | Elective surgery pts

66 | Klek Clin Nutr 2008 v | Cancer pts

67 Marik Int Care Med 2008 v | Systematic review, ICU studies are

included

| = included, E = excluded
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