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Background: The potential benefit of parenteral glutamine (GLN) supplementation has been
one of the most commonly studied nutritional interventions in the critical care setting. Glutamine
deficiency at ICU admission has been associated with an increased risk of death. Further, a
significant body of pre-clinical in vivo and in vitro has demonstrated GLN may play a vital role
in mediating an optimal stress and immune response to critical illness and injury. The aim of this
systematic review was to incorporate recent trials of parenteral GLN supplementation of in
critical illness with previously existing data.

Methods: All prospective randomized controlled trials of parenterally administered GLN in
critically 11l patients conducted from 1997 to 2012 were identified. Studies of enteral GLN only
or combined enteral (EN)/parenteral GLN were excluded. Methodological quality of studies was
scored and data abstracted by independent reviewers. Our primary endpoint was overall
mortality, which is hospital mortality but includes ICU or 28-day mortality if hospital mortality
was not reported. A sensitivity analysis was conducted excluding studies of patients receiving
EN as the only method of artificial nutrition (n=3).

Results: 27 studies in 2317 patients examining only parenteral GLN supplementation were
identified in ICU patients with diagnoses ranging from pancreatitis, trauma, burns and sepsis. In
the majority of these studies, the intervention and control groups received parenteral nutrition
(PN) only. As shown in Figure 1, when all the 8 level 1 and 19 level 2 studies reporting mortality
were aggregated. parenteral GLN supplementation was associated with a trend towards reduction
of overall mortality (RR 0.88, 95% CI 0.75. 1.02, p=0.10). In studies examining only patients
receiving PN, supplementation with GLN was associated with a trend towards a reduction in
overall mortality (RR 0.85, 95% CI 0.71, 1.01, p=0.07) and a significant reduction in hospital
mortality (Figure 2) in the studies, which reported this endpoint (RR 0.67, 95% CI 0.51, 0.90,
p=0.007). When the three studies in which patients only received EN were aggregated, GLN
supplementation had no effect on overall mortality or hospital mortality. In addition, GLN-
supplemented PN was found to be associated with a trend towards a reduction in infectious
complications (p = 0.21), ICU length of stay (LOS) (p = 0.16) and a significant reduction in
hospital LOS (p = 0.03) (Figure 2). However, significant heterogeneity was present in the LOS
analyses.

Conclusions: When all recent studies of parenteral GLN-supplementation are evaluated, GLN-
supplementation of PN is associated with a significant reduction in hospital mortality and a trend
towards a reduction in overall mortality. GLN-supplemented PN is also associated with a trend
towards reduced infectious complications and was associated with a significant reduction in ICU
and hospital LOS. The role of parenteral GLN supplementation of EN, appears safe, but clinical
data supporting it's use are not yet sufficient to make a recommendation. Significant
heterogeneity and statistical imprecision weaken any clinical inferences that can be made from



this analysis.
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Figure 2 Overall Conplications
Hospital Length of Stay

PNGlutarine Cortrd Mean Difference Mean Difference
StudyorSubgroup ~ Mean SO Total Mean SO Total Weight IV Random 85%Cl Year IV Randorr, 35%Cl
Powel-Tuck 434 31 83 480 W4 G5 3% -550[-1848,548] 1000 ¢ »
Wischmeyer 4 1 12 40 @ 4 i0% 0.00 [-7.36,7.38) 2001 T R—
Hian-Ui 253 73 0 BE 69 2 107T%  -330[775.1.15) 20 — T
Fuentes-Orczco 2004 135 83 17 B7 7 18 E8% 020]5065525) 2004 e
Zhou 2004 42 7 15 48 68 15 €9% 400[8.87.087] 204 i A
Sahin 142 44 0 B4 30 20 1£3% -220[4.78.0.38) 207 -
Estvaz 20 2 15 30 & 12 129% -1000[-13.54 848 208 —
Yang 1008 1348 142 25 1898 194 25 1€1% -LT)[-2.41, .0.00) 2008 -
Perez-Barcena 2008 255 133 15 420 28 15 0% -7400-20.80, 15.00) 2008 ¢
Fuentes-Orczco 2008 3018 1042 22 2650 133 22 €4% S50[-347, 1065 2008 AT X R
Diegle 251 263 75 05 155 TH €8% <@D[-2.17,11.37 2012 — — —
Tolal (35% CI) 39 320 100.0% -2.42 [4.80, D.29] B
Helerogenaity: Taw? =8.05; Chi* =2863 of = 10(°=0.001); F =35% _.iu _'5 0 5 ':D
Infectious Conplications
PNGlutamine Control Risk Ratio Risk Ratio
Study or Subgroup Events  Total Events Total Weight M-, Random,95%Cl Year M-H, Random, 35% CI
211PNGLN
Griffths 28 42 28 42 125% 1.08 [0.78. 1.48] 10&7 g
Wischmeyer 7 12 2 14 57% 0.01 [0.40. 1.68] 2001 .
Zhou 2004 3 15 4 15 1.0% 0.75 [0.20, 2.79] 2004 v
Fuentes-Orazco 2004 4 17 12 18 321% 0.31[0.13,077] 2008 ————
Dechelotte 23 58 E 56 10.3% 0.62 [0.47, 1.03] 2008 e |
Fuentes-Orozco 2008 e 2 16 2  6.5% 0.58 [D.32. 0.98] 2008 T
Perez-Barcena 2008 1 15 13 15 11.1% 0.85[D.58, 1.22] 2008 s oy
Grau 24 58 31 68 Q0% D.89 [D.80. 1.34] 2011 —
Andrews 134 250 1231 262 182% 1.03 [D.87, 1.22] 2011 -
Zieger 3z 75 23 75  04% 1.432 [0.94, 220] 2012 T
Subtotal (95% CI) 565 575 88.3% 0.89 [0.74, 1.07] L |
Total events 276 287
Heterogeneity: Tau® = 0.04; Chi* = 17.37, df = 8 (P = 0.04); F =48%
Test for overall effect Z=1.24 (P=0.21)
2.1.2 EN OLN
FPalmesa i3 42 21 42 6.0% D0.62 [D.36, 1.07] 2006 e
Eroglu 8 20 10 20 48% 0.20 [0.40. 1.60] 2000 i
Subtotal (35% CI) 62 11.7% 0.88 [0.45, 1.05] =
Total events 21 31
Heterogeneity: Tau® = 0.00: Chi* = 0.33, df = 1 (P = 0.57); F=0%
Test for overall effect: Z= 1.75 (P =0.08)
Totzl (95%Cl) 627 637 100.0% 0.86 [0.73, 1.03]
Total events 297 328

Heterogeneity: Tau® = 0.03; Chi® = 18.86, df = 11 (P = 0.05); F=45%

Test for overall effect: Z= 1.67 (P =0.10)

Test for subgroup differences: Chi* = 1.24, df= 1 (P =0.27), F=18.1%

0.1 02

W15 2 -4

Favours PN glutamine Favours control



