
CONCLUSION: Current best evidence demonstrates 
that glutamine is effective for SAP. Further high quality 
trials are required and parameters of nutritional condi-
tion and hospital cost should be considered in future 
RCTs with sufficient size and rigorous design.
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Core tip: Glutamine dipeptide was given to patients 
with severe acute pancreatitis (SAP) in order to improve 
their nitrogen balance and immunonutrition. This meta-
analysis aims to enhance our understanding of the clini-
cal and economical validity of glutamine dipeptide for 
patients with SAP. We report the meta-analysis of four 
randomized controlled trials involving a total of 190 par-
ticipants. Results showed that glutamine dipeptide has 
a positive effect in reducing the mortality rate, length of 
hospital stay, and the rate of complications. No serious 
adverse effects were found.
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INTRODUCTION
Acute pancreatitis is a common and sometimes fatal dis-
ease that places a significant financial burden on society[1,2]. 
The mortality rate ranges from 10% to 15% in patients 
who are diagnosed with severe acute pancreatitis (SAP)[1,3]. 

The use of  enteral nutrition (EN) for SAP was associated 
with a significant reduction in infectious morbidity, mor-
tality, hospital length of  stay, and a trend toward reduced 
organ failure morbidity[4]. However, the most common 
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Abstract
AIM: To evaluate the efficacy of intravenous glutamine 
on the patients with severe acute pancreatitis (SAP).

METHODS: The Cochrane Library, PubMed, EMBASE, 
and EBM review databases were searched up to June 
2012. Randomized controlled trials (RCTs) that com-
pared non-glutamine nutrition with intravenous gluta-
mine supplemented nutrition in patients with SAP were 
included. A method recommended by the Cochrane 
Collaboration was used to perform a meta-analysis of 
those RCTs. 

RESULTS: Four RCTs involving a total of 190 partici-
pants were included. Analysis of these RCTs revealed 
the presence of statistical homogeneity among them. 
Results showed that glutamine dipeptide has a posi-
tive effect in reducing the mortality rate (OR = 0.26, 
95%CI: 0.09-0.73, P  = 0.01), length of hospital stay 
(weighted mean difference = -4.85, 95%CI: 6.67--3.03, 
P  < 0.001), and the rate of complications (OR = 0.41, 
95%CI: 0.22-0.78, P  = 0.006). No serious adverse ef-
fects were found.

META-ANALYSIS
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complications of  enteral feeding is diarrhea, which can 
be detected up to 20%-30% of  patients. Thus, parenteral 
nutrition (PN) is still a choice for the patients suffering 
from the SAP initially.

Glutamine (Gln) is the most abundant free amino acid 
in the body and plays a vital role in amino acid transport 
and nitrogen balance. Gln is also a primary fuel for rap-
idly dividing cells such as enterocytes and lymphocytes, 
which protect mucosa barrier and enhance immune func-
tions[5]. The results of  previous studies have shown that 
glutamine-enriched total PN (TPN) formulas improve the 
prognosis of  acute pancreatitis[6,7]. It was given to patients 
with SAP in order to improve their nitrogen balance and 
immunonutrition[8-11]. Therefore, it is worth knowing 
whether routine supplementation of  glutamine dipeptide 
is benefit for clinical outcomes. This meta-analysis aims 
to enhance our understanding of  the clinical and eco-
nomical validity of  glutamine dipeptide for patients with 
SAP.

MATERIALS AND METHODS
Study selection criteria
The titles and abstracts of  all citations identified by the lit-
erature search were reviewed. Selection criteria were then 
applied to all potentially relevant studies. The meta-anal-
ysis included clinical randomized controlled trials (RCTs) 
of  patients with SAP. The trials compared standard isoni-
trogen PN (or EN) and PN (or EN) intravenously supple-
mented with glutamine dipeptide. Editorials and expert 
opinions, reviews without original data, case reports and 
studies lacking control groups were excluded. 

Search strategy for identification of studies
Trials were identified by searching the Cochrane Library 
(Issue 1 2012), PubMed (June 2012), EMBASE (June 
2012), and CBM (Chinese Biomedical Literature Data-
base). The query was constructed by using the combina-
tion of  the following keywords: (SAP or acute pancre-
atitis) and (glutamine or glutamine dipeptide). Articles 
published in any language were considered. Abstracts of  
the articles selected from each of  these multiple searches 
were reviewed and those meeting the criteria were record-
ed. In the case of  duplicate reports, or studies obviously 
reporting results from the same study population, only the 
latest published results were used. 

Data collection
Data were extracted independently by two reviewers and 
decided by the research team. The quality of  included 
studies was assessed independently by two authors and 
discrepancies were resolved by involving the third author. 
The quality of  the studies was assessed using the scores 
proposed by Cochrane handbook 5 standards: randomiza-
tion, allocation, concealment, blinding (participants, inves-
tigators, outcomes assessors, and data analysis), and com-
pleteness of  follow-up. The following data were extracted: 
quantity and group dividing of  patients, different doses 

and days of  glutamine dipeptide used, and the baseline of  
trials. Outcome variables included: mortality rate, length 
of  hospital stay, and rate of  complications.

Statistical analysis
The statistical analysis was performed by RevMan5.0 
software, which was provided by the Cochrane Collabora-
tion. P value < 0.05 was considered statistically significant. 
Heterogeneity was checked by the χ 2 test meta-analysis 
was done with fixed effects model when results of  the tri-
als had no heterogeneity. If  the results had heterogeneity, 
random effects model was used and causes were analyzed. 
The result was expressed with an OR for the categorical 
variable and weighted mean difference (WMD) for the 
continuous variables, and with 95%CI. 

RESULTS
Search results
There were 78 papers relevant to the searching words. 
Through the steps of  screening the title, reading the ab-
stract and the entire article, only four RCTs involving 190 
patients were included (Figure 1). There were three papers 
published in English and one in Chinese. Data regarding 
characteristics of  the studies, including patients, baseline 
characteristics and quality assessment of  the studies are 
summarized in Table 1, respectively. 

Mortality rate
Four RCTs (involving 190 patients) reported mortality 
rate. There was no heterogeneity (P = 0.84). Combined 
analysis indicated that the use of  glutamine dipeptide re-
duced the mortality rate (OR = 0.26, 95%CI: 0.09-0.73, P 
= 0.01) (Figure 2A).

Length of hospital stay
Three RCTs (involving 130 patients) reported length 
of  hospital stay. There was no heterogeneity (P = 0.77). 
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Figure 1  Flow diagram of the study selection process.



Combined analysis indicated that the use of  glutamine 
dipeptide reduced the length of  hospital stay (WMD = 
-4.85, 95%CI: -6.67--3.03, P < 0.001) (Figure 2B).

Rate of complications
Four RCTs (involving 190 patients) reported the rate of  
complications. There was no heterogeneity (P = 0.37). 
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Table 1  Characteristics of the studies included in meta-analysis on glutamine dipeptide for severe acute pancreatitis

Study Hajdú et al [8] Han et al [9] He et al [10] Fuentes-Orozco et al [11]

No. of patients included 45 60 41 44
Mean age No significant difference No significant difference No significant difference No significant difference 
Male/female No significant difference No significant difference No significant difference No significant difference 
Body mass index on admission No significant difference No significant difference No significant difference No significant difference 
Plasma glutamine levels on admission No significant difference No significant difference No significant difference No significant difference 
Patients (Gln/Con) 24/21 32/28 20/21 22/22
Gln dipeptide 0.5 g/kg per day, 

intravenously 
20 g/d, intravenously 0.4 g/kg per day, 

intravenously
0.4 g/kg per day, 
intravenously

Days of Gln (d) admininistration   7   7 14 10
Randomization Yes Yes Yes Yes
Allocation concealment Yes Yes Yes Yes
Double blinding Yes Yes Yes Yes
ITT analysis Yes Yes Yes Yes

Gln: Glutamine.

Zhong X et al . Glutamine for severe acute pancreatitis

Study or subgroup Experimental Control Weight 

(%)

Odds ratio Odds ratio

Events Total Events Total M-H, Fixed, 95%CI M-H, Fixed, 95%CI

Fuentes-Orozco et al [11] 2008 2 22   5 22   29.3 0.34 (0.06-1.98)

Hajdú et al [8] 2012 0 24   3 21   23.5 0.11 (0.01-2.22)

Han et al [9] 2011 2 32   4 28   25.8 0.40 (0.07-2.37)

He et al [10] 2004 0 20   3 21   21.5 0.13 (0.01-2.67)

Total (95%CI) 98 92 100.0 0.26 (0.09-0.73)

Total events 4 15

Heterogeneity: c2 = 0.85, df  = 3 (P  = 0.84); I2 = 0%

Test for overall effect: Z  = 2.53 (P  = 0.01)

Study or subgroup  Experimental Control Weight 

(%)

Mean difference Mean difference

mean SD Total mean SD Total IV, Fixed, 95%CI IV, Fixed, 95%CI

Fuentes-Orozco et al [11] 2008   26.59 13.3 22   30.18 10.42 22     6.7   -3.59 (-10.65-3.47)

Hajdú et al [8] 2012 10.6   3.5 24 15.9 3.6 21   76.6  -5.30 (-7.38--3.22)

He et al [10] 2004 25.3   7.6 20 28.6 6.9 21   16.8 -3.30 (-7.75-1.15)

Total (95%CI) 66 64 100.0  -4.85 (-6.67--3.03)

Heterogeneity: c2 = 0.77, df  = 2 (P  = 0.68); I2 = 0%

Test for overall effect: Z  = 5.22 (P  < 0.00001)

Study or subgroup Experimental Control Weight 

(%)

Odds ratio Odds ratio

Events Total Events Total M-H, Fixed, 95%CI M-H, Fixed, 95%CI

Fuentes-Orozco et al [11] 2008   9 22 16 22   31.0 0.26 (0.07-0.92)

Hajdú et al [8] 2012 10 24   9 21   18.4 0.95 (0.29-3.12)

Han et al [9] 2011   4 28   8 28   22.5 0.42 (0.11-1.59)

He et al [10] 2004   4 20 11 21   28.2 0.23 (0.06-0.91)

Total (95%CI) 94 92 100.0 0.41 (0.22-0.78)

Total events 27 44

Heterogeneity: c2 = 3.13, df  = 3 (P  = 0.37); I2 = 4%

Test for overall effect: Z  = 2.75 (P  = 0.006) 0.01           0.1              1              10             100
   Favours experimental         Favours control

C

-100          -50            0            50           100
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Figure 2  Effect of glutamine dipeptide. A: On mortality for severe acute pancreatitis (SAP); B: On length of hospital stay for SAP; C: On rate of complications for SAP.



Combined analysis indicated that the use of  glutamine 
dipeptide reduced the rate of  complications (OR = 0.41, 
95%CI: 0.22-0.78, P = 0.006) (Figure 2C).

DISCUSSION
The current meta-analysis demonstrated that the use of  
glutamine dipeptide could improve the outcome better 
than standard PN or EN. The use of  glutamine dipeptide 
reduced the mortality rate, length of  hospital stay, and the 
rate of  complications. The inclusion criteria of  the four 
RCTs were similar. There was no significant heterogene-
ity between any of  the groups. At the same time, no seri-
ous adverse effects were found in all the included studies.

Glutamine is used as a major fuel and nucleotide sub-
strate for rapidly dividing cells such as intestinal mucosal 
cells and the gut-associated immunocytes[12-14]. Gluta-
mine can prevent atrophy of  the intestinal epithelial cells 
through HSP 70 generation[15] and improve the intestinal 
immune barrier[16-18]. The deficiency of  glutamine is the 
main cause for protein metabolism disorder, intestinal mu-
cosal injury, enteral wall permeability destruction, bacterial 
translocation and immunosuppression. All these increase 
the secondary infection risk and hinder the recovery. A 
meta-analysis had revealed that glutamine could reduce 
the infectious morbidity and mortality in critical illness[19]. 
Another meta-analysis suggested that glutamine dipeptide-
supplemented PN was beneficial to postoperative patients 
by shortening the length of  hospital stay and reducing the 
morbidity of  postoperative infectious complications[20].

In the early stage of  SAP, the patients tend to be hy-
permetabolic due to occurrence of  SIRS and subsequent 
multiple organ dysfunction syndromes, resulting in the 
greatly increased demand for nutrition[21-23]. A study had 
revealed that plasma glutamine levels were negatively cor-
related with the severity of  acute pancreatitis[24]. The facts 
that EN is most likely superior to PN in preventing septic 
complications of  acute pancreatitis, it may also eliminate 
some complications of  PN (catheter sepsis, pneumotho-
rax, and thrombosis), and costs less than TPN, make it 
an increasingly accepted treatment modality. According 
to the studies enrolled in our analysis, intravenously ad-
ministered glutamine with TPN is beneficial in the pre-
vention of  infectious complications and reduce mortality 
rate[9-11]. At the same time, the recent RCT revealed that 
intravenously administered glutamine was able to achieve 
the same effect with early EN as well[8]. 

One of  the disadvantages of  this meta-analysis was 
that only four RCTs were included. All four studies had 
high methodological quality and generalizability, none-
theless, there may still have been bias in the final results. 
Besides, we didn’t analyse the parameters of  nutritional 
condition such as concentrations of  serum albumin and 
body weights after the use of  glutamine because there is 
only one RCT has the data. Therefore, more multicenter 
cooperative studies with prospective design are needed.

In conclusion, PN supplemented glutamine dipeptide 
with or without EN is effective and safe to reduce the 

motality rate, occurence of  complications, and length of  
hospital stay in patients with SAP. The encouraging out-
comes in this analysis may demonstrate a notion in nutri-
tional supplementation of  the patients who are diagnosed 
with SAP. Further high quality trials are required. Param-
eters of  nutritional condition and hospital cost should be 
considered in future RCTs with sufficient size and rigor-
ous design.
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