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Abstract. – OBJECTIVE: To evaluate the role
of glutamine-supplemented total parenteral nu-
trition (TPN) in severe acute pancreatitis.

PATIENTS AND METHODS: Forty-seven pa-
tients with severe acute pancreatitis were admit-
ted to Huaihe Hospital, China, over a period of
one year (July 2013 to June 2014) were randomly
divided into two therapeutic groups. Patients in
group 1 (24 patients in total) and group 2 (23 pa-
tient in total) were treated with glutamine-sup-
plemented TPN and standard TPN respectively.
Patients were assessed for nutritional parame-
ters, the prevalence of complications, mortality,
length of hospital stay (LOS) and length of TPN.

RESULTS: The majority of patients were male in
both groups (62.5% in group 1 and 60.9% in group
2) and the average age was similar (39.13 ± 4.46
years in group 1 and 40 ± 3.96 years in group 2).
The major causative factor was also similar in both
groups, i.e. gall stones. The prevalence of compli-
cations in the group 2 was much higher (47.85%)
than those in the group 1 (25%). The mortality rate
for group 1 and 2 were 4.2% (1/24) and 17.4%
(4/23), respectively. The length of hospital stay in
the group 2 (23.08 ± 2.02 days) was longer than
those of the group 1 (20.33 ± 2.40 days).The length
of TPN was also longer in the group 2 (16.47 ± 2.72
days) than those of the group 1 (10.56 ± 2.21 days).
Glutamine was also associated with significant in-
crease in serum albumin level.

CONCLUSIONS: Glutamine-supplemented TPN
can reduce the mortality and the occurrence of
complications, shorten the length of stay and
improve the nutritional status of the patients
with severe acute pancreatitis.
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Introduction

Acute pancreatitis (AP) is defined as an acute
inflammatory process of the pancreas, with vari-
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able involvement of other regional tissues or re-
mote organ systems1,2. Most patients develop
mild complications and are treated effectively.
However, 10%-20% patients have a rapidly pro-
gressive inflammatory response associated with
prolonged length of hospital stay and significant
morbidity and mortality. The mortality rate in se-
vere pancreatitis is 10%-30%. Mortality in pan-
creatitis has a bimodal distribution.

Mortality during early period i.e. within 2
weeks mostly due to multi-organ dysfunction
syndrome (MODS) where as mortality after 2
weeks known as the late period is often caused
by septic complications3.

Although the impact of the nutritional status
on outcome in patients with severe AP has not
been fully elucidated it is probable that severe
malnutrition will adversely affect the outcomes
similar to other critical diseases4. Malnutrition is
known to occur in 50-80% of chronic alcoholics
and alcohol is a major etiological factor in acute
pancreatitis5. Morbid obesity is also associated
with poorer prognosis6.

The management of AP frequently includes
parenteral nutrition, but conditionally essential
amino acids such as glutamine are not included
in conventional TPN. This study was conducted
to determine whether the inclusion of glutamine
has a beneficial effect in patients with AP receiv-
ing TPN.

Patients and Methods

This was a prospective descriptive study of pa-
tients admitted with AP at Huaihe Hospital China
between July 2013 to June 2014. Patients were
randomly divided into two therapeutic groups.
Patients in group 1 (24 patients in total) and
group 2 (23 patients in total) were treated with
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Group-I Group-II
Study group N = 24 Control group N = 23 p-value

Age 40 ± 3.96 39.13 ± 4.46 0.405
Sex 0.29

Male 15 (62.5) 14 (60.9)
Female 9 (37.5) 9 (39.1)

Height 160.1 ± 8.5 162.3 ± 9.4 0.28
Weight 61.4 ± 15.0 54.4 ± 12.2 0.030
BMI 27.3 ± 3.2 26.1 ± 3.9 0.358
Etiology: gall stone, alcohol 15 (65.2%) 16 (66.7%)

6 (26.1%) 6 (25%)
BISAP score > 3 > 3

Table I. Characteristics of the patients.

Mortality: 1 death in the study group and 4
deaths in control occurred, no statistical differ-
ence (p = 0.142) (Figure 2).

Duration of hospital stay was significantly
lower in the group with glutamine TPN com-
pared with that of the control group (p-value of
0.020) (Table II).

Adverse events in both arms are depicted in
Table III.

Results show that the majority of the patients
were male in both groups (62.5% in group 1 vs.
60.9% in group 2) (no significant statistical dif-
ference) and the average age of presentation was
similar (39.13 ± 4.46 years in group 1 vs. 40 ±
3.96 years in group 2) (no significant statistical
difference, p = 0.8). The major causative factor
was also similar in both groups i.e. gall stones.
The incidence of complications in group 2 was
much higher (47.85%) than those in group 1
(25%) but this difference was not statistically sig-
nificant, p = 0.5. Mortality rates for group 1 and
2 were 4.2% (1/24) and 17.4% (4/23) respective-
ly and without any significant statistical differ-
ence, p= 0.5. The length of hospital stay in the
group 2 (23.08 ± 2.02 days) was longer than that
of group 1 (20.33 ± 2.40 days) (p = 0.03). The
length of TPN was also longer in the group 2
(16.47 ± 2.72 days) than those of group 1 (10.56
± 2.21 days) (p = 0.05).

Discussion

Glutamine is an amino acid rich in the plasma
and intracellular free amino acid pool7. It is es-
sential for a wide variety of physiologic process-
es, in particular, the growth and function of en-

glutamine supplemented TPN and standard TPN
respectively. Patients were assessed for nutrition-
al parameters, the prevalence of complications,
mortality, length of hospital stay (LOS) and
length of TPN.

Inclusion Criteria
All patients with acute pancreatitis who re-

quired TPN. The diagnosis of AP was based on
the presence of two of the following three fea-
tures: (1) abdominal pain a characteristic of AP,
(2) serum amylase and/or lipase ≥ 3 times the up-
per limit of normal, and (3) characteristic find-
ings of AP on the abdominal CT scan.

Exclusion criteria- Patients without next of kin to
consent for the study were excluded from the study.

Statistical Analysis
All the statistical analyses were performed us-

ing Statistical Package for Social Sciences (SPSS
Inc., Chicago, IL, USA). Data was presented as
mean ± SD and proportions as appropriate. Con-
tinuous data was presented as mean ± SD. Cate-
gorical values were evaluated using chi-square or
Fisher’s exact test. p-value < 0.05 was considered
statistically significant.

Results

Clinical-Epidemiological Observations
We studied 47 patients with acute pancreatitis

during the above period. Characteristics of the
both groups are depicted in Table I.

Complications: Overall rate of complication was
25% in the study group and 47% in the control
group but the difference was not statistically
significant (p = 0.10) (Figure 1).
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teric mucosae and immune cells including lym-
phocytes and macrophages8,9.

Zhao et al10 observed that compared to TPN,
the combined therapy of EN (enteral nutrition)
and PN (parenteral nutrition) could improve the

nutrition status and moderate the acute phase re-
sponse. Moreover, the integrity of enteric mucosa
and immune function were protected more effec-
tively in the treatment group than in the control
group. On the other hand, EN did not simulate

Figure 1. Overall rates of complications for both groups.

Figure 2. Mortality for both groups.
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the excretion of the pancreas and avoided exag-
gerating the inflammation of the pancreas. Thus,
appropriate application of PN and EN appears to
be more effective for patients with SAP (severe
acute pancreatitis).

Pearce et al11 reported that after 3 days of feed-
ing, in the study group with glutamine-supple-
mented TPN, 2/15 (13%) of patients had reduced
their CRP by 40 mg/L or more. In the control
group 6/16 (38%) of patients had reduced their
CRP by this amount. This difference was found to
be near the statistical significant limit (p = 0.220).

Asrani et al12 did a meta-analysis and twelve
RCT that enrolled a total of 505 patients with
acute pancreatitis were included in the final
analysis. They reported overall, glutamine sup-
plementation resulted in a significantly reduced
risk of mortality (RR 0.30; 95% CI, 0.15 to 0.60;
p < 0.001) and total infectious complications (RR
0.58; 95% CI, 0.39 to 0.87; p = 0.009) but not
length of hospital stay (MD −1.35; 95% CI,
−3.25 to 0.56, p = 0.17). In the subgroup analy-
ses, only patients who received parenteral nutri-
tion and those who received glutamine in combi-
nation with other immunonutrients demonstrated
a statistically significant benefit in terms of all
the studied outcomes.

Our study too confirms that glutamine-supple-
mented TPN has a better outcome in SAP.

Conclusions

Immunonutrients like glutamine and ω-3 FAs
added to parenteral formulas can improve prog-
noses in patients with acute pancreatitis. Mortali-

ties for glutamine-supplemented nutrition was
4.2% (1/24) as compared with another group
17.4% (4/23). The length of hospital stay in the
non-glutamine group (23.08 ± 2.02 days) was
longer than glutamine group 1 (20.33 ± 2.40
days). The length of TPN was also longer in
group 2 (16.47 ± 2.72 days) than those of group
1 (10.56 ± 2.21 days). Glutamine was also asso-
ciated with significant increase in serum albumin
level. So to conclude glutamine-supplemented
TPN can reduce the mortality and the occurrence
of complications, shorten the length of stay and
improve the nutritional status of the patients with
severe acute pancreatitis.

–––––––––––––––––-––––
Conflict of Interest
The Authors declare that there are no conflicts of interest.

References

1) GUO H, SUO DW, ZHU HP, SUN XM, CHEN J. Early
blood purification therapy of severe acute pancre-
atitis complicated by acute lung injury. Eur Rev
Med Pharmacol Sci 2016; 20: 873-878.

2) BRADLEY EL 3RD. A clinically based classification
system for acute pancreatitis. Summary of the In-
ternational Symposium on Acute Pancreatitis, At-
lanta, Ga, September 11-13, 1992. Arch Surg
1993; 128: 586-590.

3) SHEIKO VD, PANASENKO SI, DOLZHKOVYI SV. [Mortality
analysis in acute severe pancreatitis using objec-
tive assessment of the patient state severity and
polyorgan dysfunction]. Klin Khir 2011:25-27.

4) JOLLIET P, PICHARD C, BIOLO G, CHIOLÉRO R, GRIMBLE

G, LEVERVE X, NITENBERG G, NOVAK I, PLANAS M,

Length of stay Study group Control group p-value

ICU 11.5 (± 2.0)d 15.2 (± 2.0)d 0.021
Hospital 20 (± 2.4)d 23 (± 2.03)d 0.0208

Table II. Duration of hospital stay.

Adverse event Study group N = 24 Control group N = 23 p-value

Pnemonia 3 5 0.020
Septic shock 1 5 0.0208
Renal failure 4 7 0.12
Deranged LFT 10 14 0.26
Hypertriglyceridemia 7 11 0.04
Hyperglycemia 4 5 0.38

Table III. Adverse events in both arms.



4180

X. Liu, X.-F. Sun, Q.-X. Ge

PREISER JC, ROTH E, SCHOLS AM, WERNERMAN J. En-
teral nutrition in intensive care patients: a prac-
tical approach. Working Group on Nutrition and
Metabolism. European Society of Intensive
Care Medicine. Intens Care Med 1998; 24: 848-
859.

5) ROBIN AP, CAMPBELL R, PALANI CK, LIU K, DONAHUE

PE, NYHUS LM. Total parenteral nutrition during
acute pancreatitis: clinical experience with 156
patients. World J Surg 1990; 14: 572-579.

6) MARIK P, VARON J. The obese patient in the ICU.
Chest 1998; 113: 492-498.

7) SHU XL, YU TT, ZHONG JX, LEI T. Effect of glutamine
on intestinal barrier function following liver trans-
plantation in rats. Eur Rev Med Pharmacol Sci
2014; 18: 2058-2064.

8) DE BEAUX AC, O’RIORDAIN MG, ROSS JA. Glutamine-
supplemented total parenteral nutrition reduces
blood mononuclear cell interleukin-8 release in
severe acute pancreatitis. Nutrition 1998; 14: 261-
265.

9) FOITZIK T, STUFLER M, HOTZ HG, KLINNERT J. Gluta-
mine stabilizes intestinal permeability and re-
duces pancreatic infection in acute experimen-
tal pancreatitis. J Gastrointest Surg 1997; 1:
40-47.

10) ZHAO G, WANG CY, WANG F, XIONG JX. Clinical study
on nutrition support in patients with severe acute
pancreatitis. World J Gastroenterol 2003; 9: 2105-
2108.

11) PEARCE CB, SADEK SA, WALTERS AM, GOGGIN PM,
SOMERS SS, TOH SK, JOHNS T, DUNCAN HD. A double-
blind, randomised, controlled trial to study the ef-
fects of an enteral feed supplemented with gluta-
mine, arginine, and omega-3 fatty acid in predict-
ed acute severe pancreatitis. JOP 2006; 7: 361-
371.

12) ASRANI V, CHANG WK, DONG Z, HARDY G, WINDSOR

JA, PETROV MS. Glutamine supplementation in
acute pancreatitis: a meta-analysis of randomized
controlled trials. Pancreatology 2013; 13: 468-
474.


