
INTRODUCTION
The science of using macro or micronutrients to

manipulate immunity positively is known as immunonutrition
(IMN) or nutritional immunology.1 It is generally known
that immunity is impaired by malnutrition, but this effect
can be reversed by achieving nutritional balance. The two
main objectives of immunonutrition are improving the host
immune response or reducing the increased inflammatory
response.2 Immunonutrition goes a step further and uses
specific nutrients at levels higher than those typically found
in food to augment immunity. It has been demonstrated
that the immunonutrients arginine, glutamine, omega-3 fatty

acids, and nucleotides have immunomodulatory effects.3-7

Enteral delivery is the preferred method in most clinical
investigations; however, parenteral delivery is also possible.1

In our study, gastrointestinal anastomosis is crucial
for various conditions, including bowel obstruction,
incarcerated hernias, benign and malignant tumours of the
small and large bowel, etc. Anastomotic leak, which causes
peritonitis, abscesses, fistulas, necrosis, stricture development,
etc., after bowel anastomosis and affects about 1.3 to 15%
of patients, is a severe complication that is frequently linked
to higher morbidity and mortality rates and more extended
hospital stays.8-11 Other often observed consequences include
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Background and aims: The science of immunonutrition involves enhancing immunity through
macro or micronutrients. The present study aims to determine whether postoperative
immunonutrition could improve the clinical outcomes in a patient undergoing gastrointestinal
anastomosis. Materials and methods: The hospital-based prospective interventional study
involved patients undergoing emergency hand-sewn gastrointestinal anastomosis from July
2021 to Augustc 2022, in the department of  General Surgery. The sample was selected
using systematic random sampling. Every 4th patient was included in the control group
and treated with a conventional approach, while every 5th patient was given immunonutrition
in the postoperative period and included in the intervention group. Written informed consent
was taken from all the participants. Various postoperative parameters were studied and
compared between the two groups using appropriate tests of significance. A p-value<0.05
is significant. Results: The rates of reduction in the anastomotic leak, wound infection and
mean hospital stay in the intervention vs control group were 10% vs 32% (p-value<0.05),
12.5% vs 35% (p-value<0.05) and 8 days vs 10 days (p-value<0.05) respectively. The
mean postoperative day-2 and day-6 serum albumin levels in control vs intervention groups
were 3.04mg/dl vs 3.47 mg/dl (p-value<0.05) and 3.02mg/dl vs 3.64mg/dl (p-
value<0.05), respectively. Conclusion: The study showed a substantial reduction in rates
of anastomotic leak, postoperative infections and length of hospital stay following
administration of  immunonutrition formula with glutamine, arginine, omega-3 fatty acids
and nucleotides in postoperative patients undergoing gastrointestinal anastomosis.
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chest infection, an intra-abdominal abscess, and wound
infections. The patient’s overall health, the suturing method,
the suture material used, the existence of concurrent infection,
vascular compromise, and many other factors are all linked
to these complications.

Major abdominal surgeries lead to post-traumatic
dysregulation of the immune system, characterized by the
suppression of  immune functions.12,13 Various
immunonutrients can modulate the immune system and
improve host defence mechanisms after significant surgery.
In our setup, this study was undertaken to determine whether
postoperative immune nutrition could improve the clinical
outcomes in gastrointestinal anastomosis patients.

The present study aimed to compare the effect of
immunonutrients supplementation (both oral and parenteral)
in the postoperative period after gastrointestinal anastomosis
in preventing postoperative complications compared to the
conventional approach. The study’s primary objective was
to investigate whether supplementation with
immunonutrients in the postoperative period is beneficial
for patients after gastrointestinal anastomosis in reducing
various complications, including anastomotic leak, wound
infection, intra-abdominal abscess formation, chest infection,
noninfectious complications, mortality and length of hospital
stay.
MATERIALS AND METHODS

It was a hospital-based prospective interventional
study involving emergency patients undergoing hand-sewn
gastrointestinal anastomosis done by a group of surgeons
with experience of more than 20 cases of bowel anastomosis
during the study period from July 2021 to August 2022,
under the Department of  Surgery, Gauhati Medical College
and Hospital (GMCH), Guwahati. Written informed consent
was taken from all the participants. The study approval was
obtained from the Institutional Ethics Committee of
GMCH.

Sample selection: A total number of 243 patients had
undergone gastrointestinal anastomosis during the study
period, out of which exclusion criteria excluded 41 patients
due to refusal to consent to participate in the study. The
remaining 202 patients were randomized by systematic
random sampling. Every 4th and 5th patient was selected
irrespective of age and sex. Every 4th patient was selected
as a control and treated with a conventional approach, while
every 5th patient was given immunonutrition in the
postoperative period and considered as an intervention. After
randomization total of 80 patients were selected into two
groups, i.e., intervention and control, each having 40 patients.

Inclusion criteria: Patients older than 12 years who
have undergone emergency hand-sewn gastrointestinal
anastomosis during the study period in the department of
Surgery, GMCH, were included.

Type of  patients: All emergency cases undergoing
hand-sewn gastrointestinal anastomosis.

Surgeon criteria: Surgeon with an experience of more
than 20 bowel anastomoses.

Type of  anastomosis: Hand-sewed 4-layered bowel
anastomosis.

Type of  suture: Polyglactin 3-0 (Johnson and Johnson
made) for the mucosal anastomosis and silk 3-0 (Johnson
and Johnson made) for the seromuscular anastomosis.

Exclusion criteria: Patients with ASA (American
Society of Anaesthesiologists) Grade III (patients with severe
systemic disease), IV (a severe systemic disease with a constant
threat to life) and V (moribund patients unlikely to survive
24 hours or more without operation). Re-laparotomies were
excluded from the study. Also, the efficacy and safety of
immunonutrients supplementation are yet to be adequately
studied in the pediatric age group, in patients with renal failure
and pregnant females; immunosuppressed patients and
patients with acute or chronic renal failure were also not
included in the study.

The 40 patients comprising the intervention group
were given parenteral formulations of  immunonutrients until
orally allowed. Then immunonutrients enriched powder
containing glutamine, arginine and omega three fatty acids
dissolved in water was star ted twice a day, and
immunonutrient supplementation was continued up to the
7th postoperative day.

The control group comprising 40 patients was kept
on intravenous maintenance fluids containing normal saline
and Hartmann’s solution until orally allowed. The nasogastric
tube was removed, and feed was started orally depending
on the patient’s clinical condition and the appearance of
bowel sounds as done conventionally.

The parameters studied in the postoperative period
were an anastomotic leak, intra-abdominal abscess, wound
infection, chest infection, noninfectious complications, pre
and postoperative immune-metabolic parameters, length of
hospital stay and mortality. The anastomotic leak is usually
present between 5-7 days postoperatively. An urgent CT
scan diagnoses an anastomotic leak with a contrast of the
abdomen and pelvis, which shows the presence of
extraluminal contents. Patients with intra-abdominal
abscesses generally present with pain abdomen with fever
and raised WBC counts. USG of  the whole abdomen can
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Table 1 Demographic profile of  intervention and control group

detect the collection, but the CT scan with contrast can give
a definitive diagnosis. It can also be confirmed by
percutaneous drainage or after re-laparotomy. Wound
infections were diagnosed by the presence of purulent
exudate in the surgical wound with positive bacterial culture.
Abnormal chest radiographs revealing lung infection in the
larger airways (bronchitis) or, the smaller air sacs (pneumonia)
were used to diagnose chest infections. Noninfectious
complications included haemorrhage, deep vein thrombosis,
pulmonary embolism, heart failure, atelectasis, paralytic ileus,
wound dehiscence etc.

Data were collected from patient record files,
haematological and biochemical examination reports for
complete haemogram, sugar, urea, creatinine, LFT, mainly
albumin level, CRP, and electrolytes levels. Radiological
reports of straight x-ray chest and x-ray abdomen were
also evaluated, and USG and CECT of the abdomen was
done as and when required. The data collected were

recorded on a pre-structured proforma for data tabulation
and analysis.

Statistical analysis: Data were entered into a
Microsoft excel spread sheet and then analyzed using
software SPSS 20.0.1 and Graph Pad Prism version 5. Data
were expressed in terms of  mean and standard deviation
for numerical variables and the count for categorical variables.
Student’s independent sample’s t-test was applied to
compare normally distributed numerical variables between
groups; unpaired proportions were compared by Chi-square
test or Fisher’s exact test, as appropriate. For statistical
significance, a p-value<0.05 is considered to be significant.
RESULTS

The demographic profile of  the intervention and
control group shows that there was no significant difference
in age (p-value>0.05), weight (p-value>0.05), gender (p-
value>0.05) and comorbidities between the two groups.
Thus, both groups were comparable in terms of
demographic distribution (Table 1).

Variables Intervention group (N=40) Control group (N=40) P-value

Age# 46.30(15.64) 45.22 (14.83) 0.75

Weight (Kg)# 66.37 (10.00) 67.12 (10.90) 0.74

Gender

Male 21 17 0.50

Female 19 23

Comorbidities

Absent 29 27 0.80

Present 11 13

#expressed as mean (standard deviation)
Anastomotic leak was found in 32% of patients

in the control group compared to 10% in the
intervention group. This showed a significant positive
effect of immunonutrition in reducing anastomotic
leaks (p-value<0.05). Surgical wound infection was
also substantially reduced (p-value<0.05) after giving
immunonutrition postoperatively. The study showed
wound infection in 35% of patients in the control
group compared to 12.5% in the intervention group.
The intra-abdominal abscess was observed only in 5

patients. The Chi-square test revealed no significant
effect of immunonutrition in reducing intra-abdominal
abscess formation. Respiratory tract infections were
found in 22.5% of patients in the control group
compared to 7.5% in the intervention group. However,
the two groups observed no significant difference in
respiratory tract infection. Also, no significant decrease
in noninfectious complications was found between the
two groups (Table 2).
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Table 2 Comparison of  postoperative parameters between interventions and control group

Table 3 shows no significant difference in the two
groups preoperative serum albumin levels, as the mean
albumin level in the intervention group was 3.47±0.53 while
in the controls, it was 3.45±0.85. However, a significant
decline (p-value<0.05) in serum albumin levels was noted
postoperatively in controls compared to the intervention
group. The control group observed a significant reduction

in preoperative mean serum albumin levels from 3.45g/dl
to 3.03g/dl six days post-operation. While in the interven-
tion group, the serum albumin levels were noted to obtain a
steady rise in the post the operative period. Immunonutrition
supplementation seemed to have a positive effect on in-
creasing the postoperative albumin level.

Mean serum albumin level Intervention group (N=40) Control group (N=40) P-value

Preoperative 3.47 (0.53) 3.45 (0.65) 0.85

postoperative day- 2 3.47 (0.62) 3.05 (0.65) 0.004

postoperative day- 6 3.64 (0.48) 3.03 (0.47) 0.0001

Table 3 Mean pre and postoperative albumin levels in intervention and control group
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p

Parameters Control group 
(N=40)

Intervention 
group (N=40)

P-value

Anastomotic leak 

Absent (n=63) 27 36 0.029

Present (n=17) 13 4

Surgical wound infection

Absent (n=61) 26 35 0.036

Present (n=19) 14 5

Abdominal abscess

Absent (n=75) 36 39 0.36

Present (n=5) 4 1

Respiratory tract infections

Absent (n=68) 31 37 0.11

Present (n=12) 9 3

Noninfectious complication

Absent (n=68) 30 33 0.58

Present (n=12) 10 7



DISCUSSION
The essential purpose of immunonutrition is the ability

to modify immune system activity through the use of specific
nutrients. The nutrients that are currently most frequently
used in clinical investigations are arginine, glutamine, omega-
3 fatty acids, and nucleotides. The present hospital-based
interventional study aimed to evaluate the effect of
immunonutrients supplementation after gastrointestinal
anastomosis in preventing postoperative complications and
to compare the results with that of the conventional
approach. All the patients undergoing gastrointestinal
anastomosis in the study period of 1 year, i.e., from July
2021 to August 2022, were observed and randomized by
systematic random sampling. After randomization, 40 pa-
tients were included in the study group and given
immunonutrition postoperatively, and 40 were treated con-
ventionally.

Anastomotic leak was found in 32% of patients in
the control group against 10% of  patients in the intervention
group. The difference was statistically significant (p-value
<0.05), indicating immunonutrients supplementation in the
postoperative period is beneficial in preventing anastomotic
leak after gastrointestinal anastomosis. The findings are in
support of  other similar studies.14,15

In this study, it is found that patients treated with
immunonutrients in the postoperative period have
significantly fewer (p-value<0.05) wound infections (12%)
as compared to those treated conventionally (35%). Various
other studies reported similar observations.14,16-19

The mean length of hospital stay in the control group
was 10.45 days compared to 8.9 days in the intervention
group. Postoperative immunonutrients supplementation
showed a significant decrease (p-value<0.05) in the dura-
tion of  hospital stay, signifying a quicker recovery. This finding
was at par with various systematic reviews.20-21

The mean serum albumin levels after six days post-
operative period was 3.02mg/dl in the control group com-
pared to 3.64mg/dl in the intervention group. The differ-
ence was found to be highly significant (p-value<0.0001).
The finding is in agreement with another similar study.22

Compared to 17.5% in the intervention group, 25%
of patients in the control group had noninfectious
complications. Not much significant improvement is noticed
in preventing noninfectious complications after administering
immunonutrients. A similar study done outside India is in
concordance with this present study.23

One patient in the control group lost their life during
treatment in the postoperative period compared to 2 patients
in the intervention group. There was no significant effect of
immunonutrition on the mortality rate. Various other studies
also failed to establish any significant association between
immunonutrition andmortality.14,16 A more extensive sample
size study may give a better picture of  mortality rates.

Mucosal lesions and increased intestinal permeability
after major abdominal surgeries can cause the transfer of
bacteria and endotoxins and start an inflammatory immune
response, which significantly impacts the progression of
infections-related problems.12,13,24,25 Enteral nutrition supports
the gut-associated lymphoid tissue (GALT) and supplies
nutrients to the intestinal mucosa, which may lessen bacte-
rial translocation.26,27 Postoperative administration of  im-
mune-enhancing formulae has been proven in several early
trials to promote gut health and favourably modify the post-
surgical immune-suppressive and inflammatory response.17,28-

31 In agreement with the earlier studies, the present study
also showed that administration of immunonutrition for-
mula supplemented with glutamine, arginine, omega-3 fatty
acids, and nucleotides in the postoperative period to pa-
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Out of 80 total participants, three deaths were recorded
during treatment, among whom 2 (5%) were from the
intervention group, and one (2.5%) was from the control
group. There was no significant effect of  immunonutrition
noted over the mortality rate.

The median length of  hospital stay in the intervention group was
eight days, while it was ten days in the control group. The mean
length of stay in the hospital was significantly lower in the
intervention group signifying a positive effect of immunonutrition
on the recovery rate of  the patients (Table 4).
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Table 4 Comparison of  hospital stay duration between the two groups

Hospital stay duration Mean Standard deviation Min-max Median P-value

Intervention group (N=40) 8.92 2.56 6.0-16.0 8.0 0.011

Control group (N=40) 10.45 2.72 7.0-19.0 10.0



tients undergoing gastrointestinal anastomosis significantly
improves clinical outcomes, as evidenced by a substantial
reduction in the anastomotic leak and postoperative infec-
tions by improving immunity and hence decreasing the length
of  hospital stay.
CONCLUSION

The study showed that administering
immunonutrition formula supplemented with glutamine,
arginine, omega-3 fatty acids, and nucleotides in the
postoperative period to patients undergoing gastrointestinal
anastomosis significantly improves clinical outcomes.
Postoperative immune-nutrient supplementation may
considerably reduce the rates of various complications,

especially anastomotic leaks, wound infection and the length
of stay in the hospital.
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