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Background: To conduct a meta-analysis of the effect of glutamine supplements on prognosis in adult
critical-ill patients.

Methods: We searched the Web of Science, Cochrane library, PubMed, the Wanfang Database, and the
China National Knowledge Infrastructure (CNKI)/CBMdisc database. The primary outcome was hospital
mortality, or if not reported, 28-day/6-month/intensive care unit (ICU) mortality. The secondary outcomes
were duration of mechanical ventilation (MV), length of stay (LOS) in the ICU, LOS in the hospital, and
nosocomial infections.

Results: In 599 related articles, 47 randomized controlled trials, including 6,198 patients, met all the
inclusion criteria. Hospital mortality was not significantly different between the glutamine group and the
control group. Length of MV was significantly higher in the control group than that of the glutamine group.
In a subgroup analysis of severely burned patients, hospital mortality had the same trend. In other subgroups,
there was no significant difference between the two groups.

Conclusions: We suggest that supplemental glutamine need not be routinely added to the diet of critical-

ill patients to reduce hospital mortality, with the exception of the diet of severely burned patients.
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Introduction recommended for routine use in either enteral or parenteral

regimens (6). However, early studies had supported enteral

Glutamine is known as an essential nutrient for critically ill . L .
or parenteral glutamine supplementation in critically ill

patients (1). Useful enteral nutrition products in the ICU patients, as it was demonstrated that enteral administration

include glutamine, a natural content of proteins. However, of glutamine reduced bacterial translocation (7). Bacterial

parenteral nutritional products do not contain glutamine translocation and gut-origin sepsis may be involved in

due to its instable properties in aqueous solution (2-5). In the pathogenesis of systemic infectious complications

the guidelines announced by the Society of Critical Care
Medicine and the American Society for Parenteral and

Enteral Nutrition in 2016, supplemental glutamine was not
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and multiple organ deficiency syndromes (8). In addition,
clinical studies have suggested that parenteral glutamine
supplementation reduced hospital mortality and new
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nosocomial infections (9-11), although some other low-
quality studies showed conflicting results. Two large trials
(12,13) reported on glutamine supplements for critically ill
patients but did not provide evidence for benefit. Ziegler
et al. (14) showed that parenteral supplementation with
glutamine was safe for critically ill patients, with no effect
on hospital mortality, mortality at 6 months, or nosocomial
infections. As such, supplying glutamine to critically
ill patients remains controversial, and several clinical
nutritional research studies have focused on this question in
recent years. We present the following article according to
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) reporting checklist (15) (available
at http://dx.doi.org/10.21037/apm-20-702).

This study was to investigate the impact of glutamine
supplementation (enteral or parenteral) on the prognosis of
adult critically ill patients and patients with specific disease
types (e.g., severely burned and serious acute pancreatitis)
using a meta-analysis of randomized, placebo- or blank-
controlled trials.

Methods

Eligibility criteria

Trials included in this article were as follows: (I) randomized
controlled groups; (II) Participants were aged 18 years or
older; (III) included critically ill patients and patients with
specific diseases (e.g., severely burned and serious acute
pancreatitis); (IV) intervention with a parenteral or enteral
glutamine supplement compared to placebo alone or no
intervention; (V) articles published between 1997 and June
2017 in Chinese or English.

The primary outcome was hospital mortality, or if not
reported, 28-day/6-month/ICU mortality. Secondary
outcomes included duration of mechanical ventilation (MV),
length of stay (LOS) in the ICU, LOS in the hospital, and

nosocomial infections.

Information sources

We identified 642 records through database searching,
including: Web of Science (278 articles), the Cochrane
library [177], PubMed [134], the Wanfang Database/China
National Knowledge Infrastructure (CNKI)/CBMdisc
database [53]. After removing 43 duplicates, 599 unique
records remained. Of these, 47 records were included in the
final meta-analysis.
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Search

The following key words were used as search terms for each
English language database: “Glutamine” or “glutamine
(MH)” or “L-glutamine” and “critical care” or “critical
patients” or “critical ill” or “critically ill patients” or “critical
illness” or “serious illness” or “seriously ill” or “intensive
care units” or “Intensive Care Units” [Mesh] or “intensive
care” or “surgical intensive care unit” or “SICU” or “critical
care medicine”. In the Chinese database, the key words
were: “Intensive care unit” or “ICU” or “zhong zheng jian
hu bing fang” [Weighting:extension] or “zhong zheng jian
hu shi” or “zhong zheng jian hu bing fang”) and (“gu an
xian an” [Weighting:extension] or “gu an xian an”.

Data collection

"Two reviewers (S.L.L., H.L.) independently screened the trails
following the inclusion criteria. Any arguments were set down
by consensus from four authors (Y.M.S., SN.Z H.L.., S.L.L.).

After exclusion, 47 randomized controlled trials were
included in the final meta-analysis. We recorded the total
number of patients, number of patients in the control group
and the glutamine group, hospital mortality, 28-day/6-
month/ICU mortality, duration of MV, LOS in the ICU,
LOS in the hospital, and nosocomial infections.

Risk of bias assessment

We used the Jadad score as an assessment of the quality of
individual randomized controlled trials, and the Cochrane
Collaboration Risk of Bias Tool as an assessment for risk
of bias. Parameters included in the Risk of Bias Tool were:
(I) randomization sequence (selection bias); (II) allocation
concealment (selection bias); (III) blinding of study
personnel and participants (performance bias); (IV) blinding
of outcome assessment (detection bias); (V) incomplete
outcome data (attrition bias), (VI) selective reporting bias;
(VII) other sources of bias (16). Risk of bias were assessed
for sensitivity analyses and potential heterogeneity.

Statistical analysis

The primary outcome was hospital mortality. If hospital
mortality was not reported, we also considered 28-day
mortality, 6-month mortality, and ICU mortality. Secondary
outcomes included duration of MV, LOS in the ICU,
LOS in the hospital, and nosocomial infections. Data were
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642 records identified through database searching:
Cochrance library (177)

Pubmed (134)

Web of science (278)

Wanfang Database/National Knowledge Infrastructure(CNKI)/Cbmdisc database (53)

Y

43 records after duplicates removed

!

Abstract of 599 records were screened

»| 549 records excluded after screening

!

50 full-text articles assessed for eligibility

3 articles were excluded

Y

Y

47 studies included in meta-analysis

Figure 1 Flowchart of meta-analysis.

analyzed using Review Manager, version 5.3. Qualitative
variables were presented as risk ratios (RRs) and 95%
confidence intervals (CIs). Quantitative variables were
presented as means = standard deviations (SDs).

Synthesis of results

Heterogeneity was analyzed by the Mantel-Haenszel chi-
square test. A P value <0.05 or I' 550% represented obvious
heterogeneity. Random effects models were used for
analyses involving high heterogeneity studies, while fixed
effects models were used for low heterogeneity analyses.
Selective reporting bias was presented as funnel plots.

Subgroup meta-analysis

Subgroup meta-analyses were conducted to estimate
the effect of glutamine supplements on specific patient
populations (surgical ICU, medical ICU, or trauma
ICU), specific diseases (severely burned and serious acute
pancreatitis), specific dosages (below 0.3 g/kg/day, between
0.3 g/kg/day and 0.5 g/kg/day, above 0.5 g/kg/day), and

modes of delivery (parenteral, enteral, or a combination).

Results
Study location and selection

Abstracts for 599 records were screened, and 47 records were
included in the final meta-analysis, including 6,198 patients.
Hospital mortality events were reported in 26 RCTs.

Mortality at 28 days was reported in 9 RCTs. Mortality at 6
months was reported in 9 RCTs. ICU mortality events were
reported in 14 RCTs. A flow chart outlining the selection
process for the meta-analysis is provided (Figure I).

Risk of bias

Of all articles included in the final analysis, 11 articles
were considered to be high risk of bias, 20 articles were at
medium risk of bias, and 16 articles were at low risk of bias.

Across studies, there was risk of bias in the analyses of
mortality at 28 days, mortality at 6 months, ICU mortality,
and nosocomial infections.

Summanry of studies

A total of 47 records were included in the meta-analysis
comparing glutamine supplements with control in critically
ill patients. Patients from 3 studies were admitted to
medical ICUs, 10 to surgical ICUs, and 11 to trauma
ICUs. A combined 8 studies reported on severely burned
patients, and 2 studies included patients with serious acute
pancreatitis. High-dose glutamine (above 0.5 g/kg/day) was
delivered to patients in 8 studies, low-dose glutamine (below
0.3 g/kg/day) in 11 studies, medium-dose glutamine (between
0.3 g/kg/day and 0.5 g/kg/day) in 27 studies, and glutamine
supplements at a dose of 0.2-0.4 g/kg/day in 1 study. Enteral
glutamine supplementation was delivered to patients in
19 studies, parenteral glutamine supplementation in
24 studies, and a combination of enteral and parenteral
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Figure 2 The effect of glutamine supplements on hospital mortality in critical-ill patients.

supplementation in 4 studies (Table S1).

The impact on mortality

Hospital mortality
There was no significant difference in hospital mortality
Hospital mortality was not significantly different between
control group and glutamine group (RR 0.91; 95% CI, 0.75
to 1.11; P=0.35) (Figure 2).

We performed a subgroup analysis of the studies in
accordance with glutamine dosages (below 0.3 g/kg/day,

© Annals of Palliative Medicine. All rights reserved.

between 0.3 and 0.5 g/kg/day and above 0.5 g/kg/day).
In three subgroups, there was no significant difference in
hospital mortality between control group and glutamine
group (glutamine <0.3 g/kg/day: RR 0.88, 95% CI, 0.67 to
1.14, P=0.32; 0.3 g/kg/day < glutamine <0.5 g/kg/day: RR
0.69, 95% CI, 0.45 to 1.07, P=0.10; glutamine >0.5 g/kg/day:
RR 1.18, 95% CI, 0.89 to 1.54, P=0.24), although this was
not statistically significant about the test for interaction P
values (interaction P=0.41) (Figure 3).

Subgroup analyses of the trials were performed according
to whether the patients were in a surgical ICU, a medical
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Figure 3 A subgroup of glutamine dosage for hospital mortality in critical-ill patients.
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Figure 4 A subgroup of specific patient populations for hospital mortality in critical-ill patients.

ICU or a trauma ICU for glutamine on hospital mortality
in specific patient populations. In three subgroups, there
was no significant difference in hospital mortality between
control group and glutamine group (surgical ICU: RR 0.74,
95% CI, 0.49 to 1.12, P=0.16; medical ICU: RR 1.11, 95%

CI, 0.67 to 1.84, P=0.67; trauma ICU: RR 1.56, 95% CI,
0.80 to 3.03, P=0.19), although this was not statistically
significant about the test for interaction P values (interaction
P=0.83) (Figure 4).

Subgroup analyses of the trials were performed according
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to enteral nutrition or parental nutrition for glutamine
on different modes of nutritional supplement. In three
subgroups, there was no significant difference in hospital
mortality between control group and glutamine group (Pn:
RR 0.80, 95% CI, 0.62 to 1.03, P=0.09; En: RR 1.03, 95%
CL, 0.68 to 1.57, P=0.89; Pn + En: RR 1.02, 95% CI, 0.63 to
1.64, P=0.94), although this was not statistically significant
about the test for interaction P values (interaction P=0.35)
(Figure 5).

Subgroup analyses of the trials were performed
according to patients with severely burned or serious
acute pancreatitis. Hospital mortality in control group was
significantly higher than that of the burn subgroup (RR 0.22;
95% CI, 0.07 to 0.68; P=0.008). In pancreatitis subgroup,
there was no significant difference in hospital mortality
between the glutamine and control group (RR 0.27; 95%
CI, 0.07 to 0.99; P=0.05). This was statistically significant
about the test for interaction P values (interaction P=0.001)

(Figure 6).

Mortality at 28 days

Mortality at 28 days was not significantly different between
control group and glutamine group (RR 1.11; 95% CI, 0.98
to 1.24; P=0.10) (Figure 7).

Subgroup analyses of the trials were performed according
to glutamine dosages for 28-day mortality of different
dosages of glutamine. In three subgroups, there was no
significant difference in mortality at 28 days between the
control and glutamine group (glutamine <0.3 g/kg/day:
RR 1.05, 95% CI, 0.88 to 1.25, P=0.60; 0.3 g/kg/day <
glutamine <0.5 g/kg/day: RR 0.76, 95% CI, 0.35 to 1.66,
P=0.49; glutamine >0.5 g/kg/day: RR 1.17, 95% CI, 1.00 to
1.38, P=0.05), although this was not statistically significant
about the test for interaction P values (interaction P=0.10)
(Figure 8).

Subgroup analyses of the trials were performed according
to whether the patients were given enteral nutrition or
parental nutrition for 28-mortality. In three subgroups,
there was no significant difference in mortality at 28 days
between patients who received enteral nutrition or parental
nutrition (Pn: RR 1.05, 95% CI, 0.88 to 1.26, P=0.58;
En: RR 1.12, 95% CI, 0.75 to 1.69, P=0.57; En + Pn: RR
1.14, 95% CI, 0.96 to 1.35, P=0.12), although this was not
statistically significant about the test for interaction P values
(interaction P=0.10) (Figure 9).

Mortality at 6 months
Mortality at 6 months was not significantly different
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between control group and glutamine group (RR 0.93; 95%
CI, 0.75 to 1.15; P=0.48) (Figure 10).

Mortality in ICU

Mortality in ICU was not significantly different between
control group and glutamine group (RR 0.99; 95% CI, 0.83
to 1.18; P=0.92) (Figure 11).

Subgroup analyses of the trials were performed according
to whether the patients were in a medical ICU, a surgical
ICU or a trauma ICU for glutamine on ICU mortality
in specific patient populations. In three subgroups, there
was no significant difference in mortality in ICU between
control group and glutamine group (medical ICU: RR 0.90,
95% CI, 0.53 to 1.52, P=0.69; surgical ICU: RR 0.75, 95%
CI, 0.37 to 1.51, P=0.42; trauma ICU: RR 1.82, 95% (I,
0.87 to 3.80, P=0.11), although this was not statistically
significant about the test for interaction P values (interaction
P=0.80) (Figure 12).

Secondary outcomes

Length of stay in ICU

Length of stay in ICU was not significantly different
between control group and glutamine group (WMD =
-0.36,95% CI, -2.18 to 1.46, P=0.70) (Figure 13).

Length of mechanical ventilation

Length of MV was significantly different between glutamine
group and control group. Length of MV in the control
group was significantly higher than that of the glutamine
group (WMD, -2.39; 95% CI, -4.09 to -0.68; P=0.006)
(Figure 14).

Length of stay in hospital

LOS in hospital was not significantly different between
control group and glutamine group (WMD, -1.92; 95% CI,
-4.82 to 0.97; P=0.19) (Figure 15).

Nosocomial infections

Nosocomial infections were not significantly different
between control group and glutamine group (RR 0.90; 95%
CI, 0.81 to 1.01; P=0.09) (Figure 16).

Discussion

Glutamine is one of the most important antioxidants in
human cells. In critically ill patients, intense immune cell
activity decreased plasma glutamine concentration may be
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Fuentes-Orozco 2004 2 17 3 16 1.3%
Fuentes-Orozco 2008 2 2 5 22 14%
Goators 2002 7 11 35 43%
Griffiths 1997 18 42 25 42 10.0%
He 2004 V] 20 3 21 0.4%
Pérez-Barcona 2008 3 15 0 15  04%
Pérez-Barcena 2010 4 23 3 20 18%
Sahin 2007 2 20 6 20 15%
Tian 2006 2 20 5 20 1.5%
Ziegler 2016 " 75 13 75 5.0%
Subtotal (95% CI) 640 638  46.9%
Total events 145 167

Hetorogoneity: Tau® = 0.03; Chil = 15.02, ¢f = 13 (P = 0.31): I = 13%

Test for overall effect: Z = 1.70 (P = 0.09)

1.1.2En

Boelens 2004 4 17 3 21 1.8%
Conejero 2002 14 43 9 33 54%
Garrel 2003 2 19 12 22 18%
Hal 2003 28 1719 25 184 B.3%
Jonas 1999 10 26 9 24 53%
Kumar 2007 8 €3 5 57 28%
McQuiggan 2008 o 10 2 10 04%
Schulman 200572006 10 59 4 64 26%
Wischmeyer 2001 1 12 4 14 0.8%
Subtotal (95% CI) 428 429 29.3%
Total events 7% 73

Heterogeneity: Tau” = 0.13; Chi’ = 12.51, of = 8 (P = 0.13); P = 36%

Test for ovorall offoct: Z = 0,14 (P = 0.89)

1.1.3 Pn+En

Heyland 2013 221 6N 188 607 17.8%
Wemerman 2011 14 205 20 208 6.0%
Subtotal (95% CI) 816 815 23.8%
Total events 241 208

Hetorogeneity: Tau? = 0.08; Chi* = 2.34, df = 1 (P = 0.13); P = 57%
Test for overall effoct: Z = 0.08 (P = 0.94)

Total (95% CI) 1884
Total events 461 448

1882 100.0%

Heterogeneity: Tau? = 0.05; Chi® = 34.54, ¢f = 24 (P = 0.08); " = 31%

Test for ovorall offoct: Z = 0.93 (P = 0.35)

Test for suborouo differences: Chi* = 1.42.df = 2 (P = 0.491. I' = 0%

1.11[0.87, 1.42]
0.50 [0.15, 1.64)
0.97 [0.14, 6.62]
0.19{0.02, 1.56)
0.63(0.12,3.28)
0.40 [0.09, 1.85]
0.67 (0.30, 1.53]
0.72(0.47.1.11]
0.15{0.01,2.73]

7.00[0.39, 124.83)
1.16 [0.29. 4.57]
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0.40 (0.09. 1.83)
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0.80 (0.62, 1.03]

1.65[0.43, 6.38]
1.19[0.59. 2.41]
0.19(0.05, 0.76)
1.07 [0.64. 1.78]
1.03 [0.50, 2.08]
1.45(0.50, 4.17]
0.20[0.01,3.70)
271(0.90,8.18)
0.29(0.04,2.27]
1.03 [0.68, 1.57)

1.20 (1.02. 1.40)
0.71(0.37, 1.37]
1.02 (0.63, 1.64)

0.91 [0.75, 1.11)
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Figure 5 A subgroup of nutritional modes for hospital mortality in critical-ill patients.
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Glutamine

dy o baroup ants
1.1.1 Glutamine<0.3g/kg.d
Andrews 2011 88 250
Cai 2008 a8 55
Hall 2003 26 179
Wernerman 2011 14 205
Subtotal (95% CI) 689
Total events 166

160

Heterogeneity: Chi* = 1,63, df = 3 (P = 0.65), I’ = 0%

Test for overall effect: Z = 0.52 (P = 0.60)

1.1.2 0.3g/kg.d =Glutamine = 0.5g/kg.d

Goeters 2002 i 33
Luo 2009 1 12
Subtotal (95% CI) 45
Tolal events 8

1"
0

1

35
9
44

Heterogeneity: Chi* = 0.57, df = 1 (P = 0.45). P = 0%

Test for overall effect: Z = 0.70 (P = 0.49)

1.1.3 Glutamine>0.5g/kg.d

Conejero 2002 14 43
Heyland 2013 198 611
Ziegler 2016 1" 75
Subtotal (95% Cl) 729
Total events 223

9
165
12

186

33
607
75
715

Heterogeneity: Chi* = 0.45,df = 2 (P = 0.80); P = 0%

Tes! for overall effect: Z = 1,92 (P = 0.05)

1463
397

Total (95% CI)
Tolal events

357

1458

Heterogeneity: Chi¥ = 4.41, df = 8 (P = 0.82), P = 0%

Test for overall effect: Z = 1.65 (P = 0.10)

Risk Ratio

222%  1.11[0.87.1.42]
08%  1.09(0.83, 1.42)
69%  1.07(0.64,1.78)
55%  0.71(0.37,1.37)

44.4%  1.05(0.88, 1.25)
30%  0.67(0.30,1.53)
0.2%  2.31[0.10, 50.85)
3.4%  0.76 (0.35, 1.66]
28%  1.19[0.59,2.41]

462%  1.19(1.00, 1.42)
34%  0.92(0.43,1.95)

524%  1.17 [1.00, 1.38)

100.0%  1.11[0.98, 1.24)

Test for subaroup differences: Chi* = 1.78.df = 2 (P = 0.41), P = 0%

Sun et al. Glutamine on critical-ill patients
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Figure 8 A subgroup of glutamine dosage for mortality at 28 days in critical-ill patients.
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A

Glutamine Control

1.1.1Pn

Andrews 2011 88 250 80
Cai 2008 38 55 35
Goeters 2002 7 a3 1
Ziegler 2016 ¥t 75 12
Subtotal (95% CI) 413

Total events 144 138

Heterogeneity: Chi* = 1.48,df =3 (P = 0.69); P = 0%

Test for overall effect: Z = 0.55 (P = 0.58)

1.1.2En

Conejero 2002 14 43 9 33
Hall 2003 26 179 25 184
Luo 2009 | 12 0 9
Subtotal (95% CI) 234 226
Tolal events 41 34
Heterogeneity: Chi? = 0.27, df = 2 (P = 0.87); I = 0%
Test for overall effect: Z = 0.56 (P = 0.57)

1.1.3 Pn+En

Heyland 2013 198 61 165 607
Wernerman 2011 14 205 20 208
Subtotal (95% ClI) 816 815
Tolal events 212 185

Heterogeneity: Chi* = 2.26, df = 1 (P = 0,13); I* = 56%

Test for overall effect: Z = 1.54 (P = 0.12)

Total (95% CI)
Tolal events

1463

397 357

1458

Hoterogeneity: Chi* = 4.41,dl = 8 (P = 0.82); I’ = 0%

Test for overall effect: Z = 1,65 (P = 0.10)

Test for subarouo differences: Chi* = 0.42. df = 2 (P = 0.81), F= 0%

2.8%
6.9%
0.2%
9.9%

46.2%
5.5%
51.8%

100.0%

Risk Ratio

1.11(0.87, 1.42)
1.09(0.83, 1.42)
0.67 (0.30, 1.53)
0.92(0.43, 1.95)
1.05(0.88, 1.26)

1.19(0.59, 2.41)
1.07 (0.64, 1.78)
2.31(0.10, 50.85)
1.12[0.75, 1.69]

1.19(1.00, 1.42)
0.71(0.37. 1.37)
1.14 [0.96, 1.35)

1.11(0.98, 1.24)
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Figure 9 A subgroup of nutritional modes for mortality at 28 days in critical-ill patients.
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Glutamine Control Risk Ratio

il -H X

Risk Ratio

bgroup
1.1.1 medical ICU

Grau 2011 9 59 13 68 26.1% 0.80[0.37, 1.73]
Jones 1999 10 26 9 28 202% 1.03 [0.50, 2.08]
Subtotal (95% CI) 85 92 46.4% 0.90 [0.53, 1.52)
Total events 19 22

Heterogeneity: Chi? = 0.22, df = 1 (P = 0.64), P = 0%
Test for overall effect: Z = 0.40 (P = 0.69)

1.1.2 surgical ICU

Déchelotte 2006 2 58 2 56 44% 0.97 [0.14, 6.62] R
Fuentes-Orozco 2004 2 17 3 16 67% 0.63[0.12, 3.28) e
Goeters 2002 7 3 10 3B 21.0% 0.74 [0.32, 1.72] ——r—
Subtotal (95% CI) 108 107 321%  0.75(0.37, 1.51]

Total events 1 15

Heterogeneity: Chit = 0,11, ¢f = 2 (P = 0.95); I = 0%
Test for overall effect: Z =0.81 (P =042)

1.1.3 trauma ICU

Eroglu 2009 1 20 1 20 2.2% 1.00 [0.07, 14.90]

Pérez-Barcena 2010 4 23 2 20 46% 1.74 (0.36, 8.51) . —
Pérez-Barcona 2014 3 m 3 ra 6.5% 1.00 [0.21,4.79] = TS
Schulman 2005 10 59 4 B4 83%  271[0.90,8.18]
Subtotal (95% CI) 173 175 21.6%  1.82(0.87,3.80) R
Total events 18 10

Hatorogeneity: Chi? = 1,25, df =3 (P = 0.74). I’ = 0%

Test for overall effect: Z = 1.59 (P =0.11)

Total (95% CI) 366 374 100.0%  1.05[0.73, 1.51)

Total events 48 a7

Heterogeneity: Chi? = 4,74, df = 8 (P = 0.78); I = 0% e a4 : - 7y

Teost for overall effect: Z = 0.25 (P = 0.80)

Favours [glutamine Favours [control
Tost for subarouo differencos: Chi® = 3.33, df = 2 (P = 0.19). I = 40.0% (glutomine] .

B . SElog[RR) ]
S o0
05 ¢ &
1 < :
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Figure 12 A subgroup of specific patient populations for mortality in the ICU.
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decreased. Lack of glutamine results in less expression of
surface activation proteins, less production of cytokines, and
induces apoptosis in these cells (17). Glutamine supplement
helps to maintain its plasma level and improve prognosis in
patients with critical disease conditions.

Previous meta-analyses of the effect of glutamine
supplementation on mortality in critical-ill patients were
not consistent. A meta-analysis showed that glutamine
supplements reduced nosocomial infections in critically ill
patients (18). However, Chen et 4/. suggested that glutamine
supplements had no effect on mortality in critical-ill
patients (19). Glutamine supplements had no definite
effect on mortality or nosocomial infections in critically ill
patients in this meta-analysis, possibly due to differences in
search strategy. Another meta-analysis focused on critically
ill adult patients without hepatic and/or renal failure who
were haemodynamically and metabolically stabilised. The
study showed that parenteral Glutamine (0.3-0.5 g/kg/day)
as part of nutrition therapy reduced reduced infectious
complications, ICU LOS, hospital LOS and MV duration
in critically ill patients (20). However, effects of parenteral
glutamine in critically ill surgical patients were not
significant (21). We found no significant difference in
mortality between the control group and the glutamine
group in subgroup analysis conducted to estimate the effect
of glutamine supplementation on specific dosages. As such,
more randomized controlled trials will be needed in the
future to address this question as well.

A previous study showed that enteral glutamine
supplements had no significant negative effect on gut
barrier function or whole-body protein metabolism in
critical-ill patients (22). A clinical study suggested that
parenteral glutamine supplementation was safe in critical-
ill patients after surgery (14). However, Heyland ez a/.
observed that combined enteral and parenteral glutamine
supplementation increased hospital mortality and mortality
at 6 months and did not decrease nosocomial infections
in critically ill patients (12). Patients in that trail received
the highest dose of glutamine, more than the maximal
dose used in previous studies, and patients received
both intravenous and enteral supplementation, whereas
prior trials used either the intravenous or enteral route
exclusively. Heyland ez al. also targeted critically ill patients
with multiorgan failure whereas previous studies typically
excluded such patients. There was no significant difference
in mortality between the control group and the glutamine
group according to modes of nutritional supplementation;
therefore, more randomized controlled trials will be needed

© Annals of Palliative Medicine. All rights reserved.
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in the future.

A previous study showed that parenteral glutamine
supplements significantly decreased the length of MV in
critical-ill patients, probably by reducing the incidence of
ventilator-associated pneumonia (9). Parenteral glutamine
supplements provide glutamine as a major fuel substrate
for cells of the immune system. In this meta-analysis, we
showed that the length of MV was significantly shorter
in the glutamine group compared to the control group.
However, it remains controversial whether parenteral
glutamine supplementation reduces mortality in critical-ill
patients. Additional large randomized controlled trials will
be needed in the future to fully address this question.

Although supplemental glutamine shortened the length
of MV in critical-ill patients, there was no effect on hospital
mortality, mortality at 28 days, mortality at 6 months, or
ICU mortality according to this meta-analysis. We suggest
that supplemental glutamine need not be routinely delivered
to critical-ill patients.

One source of infection in severely burned patients
is translocation of intestinal bacteria (23-25). Enteral
glutamine supplementation inhibits growth and duplication
of intestinal bacteria and increases the nutrition of both
intestinal epithelial cells and lymphocytes (26,27). Studies
have shown that glutamine supplements decreased
bacteremia and hematological infections in severely burned
patients and decreased mortality (28,29). Wischmeyer
et al. observed that glutamine supplementation induced
expression of heat shock proteins and improved cell survival
from endotoxin-induced septic shock (30). This meta-
analysis also showed that enteral glutamine supplementation
reduced hospital mortality in severely burned patients.
However, glutamine supplementation had no significant
effect on mortality in severe pancreatitis patients in a
subgroup analysis of our study. Additional large randomized
controlled trials will be needed to further address this in the
future.

Some limitations of our analysis should be noted. First,
we were unable to include all potentially relevant studies
because we restricted our sources to those written in
English or Chinese. Second, all studies included in this
meta-analysis reported positive findings, and potentially
unpublished negative results could not be included. Third,
some of the studies included in the analysis were relatively
small RCTs of lower quality. Fourth, glutamine is a
nutrition. We should also consider the general nutrition
therapy used including energy, essential nutrients like
amino acids, fatty acids micronutrients etc. Fifth, different
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therapeutic concepts (e.g., surgical strategies, medication)
may influence glutamine effects. Moreover, further study
should pay attention to the total glutamine intake and the
form of glutamine (in free form or as dipeptide).

Conclusions

Although supplemental glutamine shortened the length of
MV in critical-ill patients, there was no effect on hospital
mortality, mortality at 28 days, mortality at 6 months, or
ICU mortality. The effect of glutamine supplement was
relatively safe for critical-ill patients. However, we suggest
that supplemental glutamine need not be routinely delivered
to critical-ill patients because of no effect on mortality.
Following the limitations of the design, general conclusions
on glutamine effects are not motivated. The supplemental
glutamine should be considered for severely burned patients
due to the reduced hospital mortality we observed in this
patient subgroup.
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