4.1 (c) Composition of EN: Immune Enhancing Diets: Glutamine: January 26th, 2006

Recommendation:
Based on 5 level 2 studies and 2 level 1 studies, enteral glutamine should be considered in burn and trauma patients. There are
insufficient data to support the routine use of enteral glutamine in other critically ill patients.

Discussion: In examining the results of the meta-analysis of enteral glutamine supplementation, the committee noted the modest treatment effect
with wide confidence intervals and the presence of heterogeneity across the studies. The largest effect on mortality was attributable to one study in
burn patients with high internal validity (Garrel). On the other hand, a large well-designed trial in a heterogenous group of ICU patients showed no
beneficial effect with glutamine enriched EN (Hall). With respect to infectious complications, the committee noted that the largest treatment effect
was attributed to one study in burn patients (Zhou) and one large study in trauma patients (Houdijk). The safety, cost and feasibility considerations
were favourable despite potential limitations in acquiring the product. It is not known what the optimal dose of enteral glutamine supplementation is.
In the studies reviewed, the dose of glutamine varied from 0.16-0.5 gm/kg/day (see table 1). The committee decided that a dose of 0.3 gm/kg/day
would be reasonable. The effect of parenteral glutamine is discussed separately (section 9-4).

Values definition Score: 0, +, ++, +++
Effect size magnitude of the absolute risk reduction attributable to the intervention listed--a higher score indicates a larger effect size 2+
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 1+

indicates a smaller confidence interval

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

Val |d|ty appraised 2+
Homogeneity similar direction of findings among trials--a higher score indicates greater similarity of direction of findings among trials 1+
Safe estimated probability of avoiding any significant harm that may be associated with the intervention listed--a higher score indicates a lower 3+

probability of harm

Feasible ease of implementing the intervention listed--a higher score indicates greater ease of implementing the intervention in an average ICU 3+

Cost estimated cost of implementing the intervention listed--a higher score indicates a lower cost to implement the intervention in an average ICU 3+
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Question:
Compared to standard care, does glutamine-supplemented enteral nutrition result in improved clinical outcomes in critically ill patients?

Summary of Evidence:

Mortality: There were 5 level 2 studies and 2 level 1 studies that demonstrated no statistical difference in mortality between the groups receiving
glutamine supplemented EN or not (RR =0.80, 95%ClI 0.45,1.43, p = 0.46). See meta-analysis figure (page 4.1(c)-4). In one study in burn patients
(Garrel), a significant reduction in mortality was observed (RR 0.19, 95% CI 0.57-0.76).

Infections: There were 3 level 2 studies that demonstrated a trend towards a reduction in infectious complications with glutamine supplemented EN
(RR 0.83, 95% CI 0.64-1.08, p = 0.16). See meta-analysis figure (page 4.1(c)-4). In one study in burn patients (Zhou), and one study in trauma
patients (Houdijk), glutamine supplemented EN was associated with a significant reduction in infectious complications.

LOS: There were 4 level 2 studies that demonstrated a trend towards a reduction in length of stay (SMD = -0.42, 95% CI -0.89, 0.04, p=0.08)(see
figure page 4.1(c)-5).

Conclusions:

1) Glutamine supplemented enteral nutrition may be associated with a reduction in mortality in burn patients, but inconclusive in other critically ill
patients.

2) Glutamine supplemented enteral nutrition may be associated with a reduction in infectious complications in burn and trauma patients.

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

For overall effect of glutamine supplementation (enteral and parenteral), refer to pages 4.1(c)-6 and 4.1(c)-7.
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Table 1. Randomized studies evaluating

lutamine (EN) in critically ill patients

Study Population | Methods Intervention Mortality # (%)t Infections # (%)% Hospital stay (days)
(score) -Dose (gm/kg/day) ) .
Type of feeding Experimental Control Experimental Control Experimental Control
>0.25
i Critically ill C.Random: Yes Altira Q (glutamine 4/41 (9.8) 3/39 (7.7) 20/35 (57.1) 26/37 (70.2) 32.7+/-17.1 (35) 33.0+/-23.8 (37)
1) Houdijk , .
trauma ITT: No enriched formula) vs.
1998 N=80 Blinding: Yes isonitrogenous control
(20 (added amino acids)
Same volume of feeding
received in both groups
0.16
2) Jones Mixed ICU C.Random: Yes Protina MP + Glutamine | 10/26 (38.5) 9/24 (37.5) NA NA ICU ICU
population ITT: No (10-15 gm Nitrogen/day) 11(4-54)* 16.5 (5-66)*
1999 N=78 Blinding: Yes | vs. Isonitrogenous Control
(8) 11-14 gm Nitrogen/day)
0.50
Critically ill trauma | C.Random: Notsure | Glutamine supplemented | 0/31 (0.0) 0/41 (0.0) NA NA 19.5+/-8.8 (31) 20.8+/-11.5 (41)
3) Brantley a ,
N=72 ITT: No Enteral formula vs.
2000 Blinding: No standard formula
(4) (Isonitrogenous)
Protein given 1.5gm/kg/d
4) Hall _ 027 ,
Mixed ICU C.Random: yes Isocal + glutamine 27/179 (15) 30/184 (16) 38/179 (21) 43/184 (23) 25 (16-42)* 30 (19-45)*
2003 . : .
population ITT: Yes (66 gms protein/day) vs.
N =363 Blinding: Yes isonitrogenous formula,
(13) Isocal + glycine
(64 gms protein/day)
0.28
5) Garrel Burns C.Random: yes Sandosource + B N
N=45 ITT: ves glutamine (2.15 gm/kg/d | 2/21 (10) Positive blood Positive blood | 33+ 17 (16) ** 29 + 17 (19)**
2003 Ty - 12/24 (50)
Blinding: yes protein) vs. Sandosource cultures cultures
(11) + amino acids 7119 (37) 10/22 (45)
(isonitrogenous), 1.97
gm/kg/day protein
Severe Burns C.Random: yes 0.35
TSBA 50-80 % ITT: no Ensure + glutamine vs. 0/20 0/20 2/20 (10) 6/20 (30) 67 +4(20) 7316 (20)
6) Zhou i N e
N=41 Blinding: double Ensure + amino acids
2003 (8) (isonitrogenous)
7) Peng Severe Burns C.Random: Notsure | 0.5
TBSA > 30 % ITT: yes oral glutamine granules NA NA NA NA 46.6 +12.9 (25) 55.7+17.4(23)
2004 "~ A , ,
N =48 Blinding: no vs. placebo (isocaoric,
(7) isonitrogenous)
2.0 gm/kg/d protein
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C.Random: concealed randomization median (range)
ITT: intent to treat

+ ():mean+ Standard deviation (number)

NA: not available

EN: enteral nutrition

TPN: Total parenteral nutrition
*median and range hence not included in meta analysis
1 hospital mortality unless otherwise stated

** data from a subgroup, hence not included in meta-analysis

Fenvieny: glutamine Mew review

Camparizon: 01 Erteral Giutamine ws Control

Outcome: 03 Mortality

Study EM glutamine Cantral RF (randam] Wigight RFR (randam)

or sub-category i i 95% Cl % 95% Cl “ear
Brartley 0731 0s4a1 Mot estimable Z000
Garrel Z/EL 1E/24 —— 13.E8 0.1% [0.05, 0.7&] 2003
Hall 275179 307184 —!— 4z 27 0.93 [O.57, 1.43] 2003
Houdijk 4741 3739 = 1z2.79 1.27 [0.30, 5.31] 1998
Jornes 10/Ze S5z4 —L— 21.35 l.02 [0.EB0, EZ.0%8] 1993
Zhou asz0 asz0 Not estimable 2003
Total (95% CI) zlE 332 ~aii.-- 100,00 0.80 [0.4E, 1.43]

Total everts: 43 (EM glutaming’), 54 (Contral)
Test for heterogeneity: Chi* =533, df =3 (P=013), F=43.9%
Test for averall effect: Z =075 (P =048)

o1 02 0.3

Favours EM glutamine

2 3 10

Favaours cortrol
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REnienny: glutamine Mew: review

Test for heterogeneity: Chi* =902, df =3 (P =0.03),F =66.7%
Test for overall effect: Z =177 (P =003

Comparison: 01 Enteral Glutamine ws Control
Outcame: 01 Infectious complications
Study EM glutamineg Contral RR (randaom) Wigight ER (randaom)
or sub-categary T i 95% Cl . 95% Cl Y ear
Haill 3875173 437184 —i— 44 _ 52 0,91 [0.&62, 1.33] 2003
Howlijk E0/2E Z6/27 —- Lz.24 0.1 [0.57, 1.18] 19asg
Zhou 2720 &S20 4 = 2.04 0.33 [0.08, 1.48] 2003
Total (95% CI) 234 241 - 100,00 0.83 [0.84, 1.08]
Tatal everts: 60 (EM glutamine], ¥3 (Contral)
Test for heterogeneity: Chi* =169, df =2 (P=043), F=0%
Test for overall effect: Z=1.41 (P =01E)

o1 02 os 1 2 5 10

Favours EM glutamine  Favours control
Review: glutaming Mew reviens
Comparizon: 01 Erteral Glutamine vs Control
Outcome: 02 Los
Study Enteral Glutamine Coritral SMD (random) Wiesight SMD (random)
of sub-category il Mean (500 il Mean (=00 95% Cl % 95% Cl “ear
Brartley 21 19_E0(2.80) 41 Z0.80(11.80) —! z7.43 -0.12 [-0.E59, 0.34] zooa
Houdijk 35 32_70(17.10} a7 33.00(23.80) = z7.59 -0.01 [-0.48, 0.45] 1998
Peng z5 46_ER(1Z_98) z3 E5.6B(17.36) z3.88 -0.85% [-1.17, -0.01] z004
Zhou 1] 67.00(4.00}) 1] 73.00(6.00}) = z1l.10 -1.15 [-1.83, -0.48] z003
Total (95% CI) 111 121 100.00 -0.4Z [-0.83, 0.04]

0 5

-0 -5

Favours EM Glutamine

10

Favours contral
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Overall Glutamine Supplementation (studies of Enteral and Parenteral supplementation)

Revien: glutarmine Mewy review
COmparisan; 03 Glutamine vs Cortrol
outcome: 01 mortality
Stuchy glutamine Cortral RE: (random) Wieight RR: (random)
o sub-category nM nM 95% Cl kS 95% Cl “Fear
Dechelotte 2005 zZ/58 Z/E8 1.E2 0.37 [0.14, &.8E] Z0o0es
¥ian-Li asz0 3FEL1 + .70 0,15 [0.01, E.73] Z004
Fuentes-Crozco z/17 3716 Z2.18 0.63 [0.12, 2.28] zZ004
Garrel ZFE21 1&/z4 ———— 3.11 0.1%3 [0.0E5, DO.7€g] Z003
Zhou 0sz20 0/z0 Not estimable z003
Haill 275173 305184 —a— ZE.3E 0.932 [0.57, 1.439] Z003
Wizchmeyer Z/1% £/le +— Z.589 0.42 [0.10, l.82] Zool
Brantley 0531 0741 Not estimahle zooo
Ziegler L1i32 5731 ——— 1.35 0.19 [0.02, 1.57] unpub
Powvel-Tuck 14783 Z0/8E — 1. 78 0.7 [0.39, 1.Z2Z] 1333
Jores 10/2¢g 9/24 . — 11.74 l.02 [0.E0, E.0%2] 19293
Houijk: 4 d]l 3539 — Z.88 1.27 [0.20, E_Z1] 1333
Griffiths la/42 ZE/42 —a 2E.09 0.7 [0.47, L1.11] 19227
Total (95% 1) EgE [3=E] L 100.00 0.75 [0.59, 0.96]
Total events: 52 (glutamine], 117 (Contral)
Test for heterogenety: Chi® =952 df =10(P =048), F=0%
Test for overall effect: £ =233 (P = 0.02)

o1 02 05 1 2 a3 10

Favours gutsming  Favours contral

Review: glutamine Mewvy review
Comparison; 03 Glutamine ws Control
Outcome: 02 Infectious Complications
Studdy Glutamine Contral RE: (randam) Weight RR: (randarm)
ar sub-category i it 95% Cl Y 95% Cl Y ear
Dechelotte 2006 23758 32756 —i— 17._44 0.&3 [0.47, 1.03] 2006
Fuertes-Orozoo 4717 lz/1e —_— L1z 0.21 [0.12, 0.77] 2004
Hall I8F179 437184 —a— 17.71 o.91 [D.&62, 1.32] 00z
Zhau ZFED &SE0 — Z.03 o33 [0.08, 1.4&] puluic)
Wischmeyer 7r1E /14 —a— .52 o.91 [0.42, 1.658] Z001
Hodijk Z0/35 Z6/37 — 13 26 0.81 [0.57, 1.1&1 1338
Griffiths Z8/4E ZE/42 —— z2l.324 l.08 [0.72, 1l.42] 1997
Liegler a/s30 13729 —_— P.EEZ o.59 [D.23, 1.Z2Z] unpuhb
Total (95% C 393 398 L lo00.00 0.7% [0.63, 0.918]
Total events: 130 (Glutamine), 167 (Control)
Test for heterogeneity: Chiz =1073 df =7 (P=015), F =348%
Test for overall effect: £=211 (P =0.04)

01 02 as 1 2 5 10

Fawours glutamine

Favours cortral
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Review: glutamine Mevy review

Comparison; 03 Glutamine ws Control

Outcome; 03 Length of Stay

Study Glutamine Cantrol WD (random) Wigight WD (ranchom)

or sub-category M Mean (500 M Mean (500 95% Cl k) 95% | *ear
Houdijk 35 SEZ.70017.10) 37 33.00(23.80) | S.64 -0.30 [-2.83, 9.23] 13398
Porwvell-Tuck 23 434003410} =11 45_30(35.40) + I 733 -E_50 [-16.48, 5_48] 1233
Fuentes-Orozco 17 16 E0(8_ 50} 1le 1. 70(7.00) 1z2.732 -0.20 [-5.6E5, E.EE] Z004
Ihou z0 67.00(4. 00} Z0 E.00(6.00) 1694 -6.00 [-2.16, -Z.84] Z003
Ziegler a0 12004200} 23 Z3.00(6.00) + 17._24 -1l1.00 [-13.30, -8_.70] unpb
Braritley 21 13 E0(g8_ 20} 41 Z0.80¢(11.50; —_— 14832 -1l.20 [-5.93, 2.329] Z000
Peng z25 45 53 (1EZ_38) Z3 55.68(17.36) R — 248 -9.0%9 [-17.8EZ, -0.36] Z004
Wischmeyer 1z 400041000} 14 40.00(2_00) 11.11 g.0d [-7.36, 7.38] z001

Total (95% CI) ZEZ ZEE ~=ouli—- 100,00 -4_E0 [-2_.Z8, -0.7E]

Test for heterogenetty: Chi® = 29.34, df =7 (P = 000013, = TE1%

Test for overall effect: £ =234 (P =0.02)

-10 -5 1} 3 10
Favoursgltamine  Favours control
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TOPIC: 4.1 (c) Composition of EN: Immune Enhancing diets: Glutamine

(Reviewers: Deborah Schroter-Noppe, Carmen Christman, Dominique Garrel)

Article inclusion log
Criteria for study selection

Type of study: RCT or Meta-analysis

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

Intervention: TPN and /or EN

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

with only biochemical, metabolic or nutritional outcomes.

Author Journal [ E why rejected
1. Houdijk Lancet 1998 \/
3. Brantley Nutr Clin Prac 2000 N
4, Hall In submission 2002 N
5. Garrel CC Medicine 2003 \
i Studies on critically ill patients
6. Novak CC Medicine 2002 \ were included from this
review
7 Boelens J of Nutrition 2002 \/ No significant outcomes
No significant outcomes
8. Long JPEN 1995 \
9. Savy Nut in Clin Pract 1997 N Not RCT
10. Velasco Nutrition 2001 \/ No significant outcomes
11| Jensen Am J Clin Nutr 1996 y | Nosigniicant outcomes
. i Not RCT
N
13. Peng Burns 2004
N Duplicate study of
14. Peng Burns 2005 earlier publication
already included
15. Zhou Natl Med J China 1999 N Earlier study of 2003
RCT already included

[ = included, E = excluded

4.1(c)-8



10.

11.

12.

Composition of Enteral Nutrition: Immune Enhancing Diets: Glutamine
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