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Immunologic Aspects of Perioperative Nutrition
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Abstract: Nutrition has proven to be of great importance for the postoperative clinical outcome. Several studies have
shown that infectious complications in the surgical patient , are reduced by pre- or postoperative nourishment. We
discuss cellular immunity in relation to both enteral and parenteral nutrition and present an updated literature study of
current evidence. The aim of this paper is to give an overview of studies, that compare different immunological
parameters in the surgical patient being nourished either enterally or parenterally.
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INTRODUCTION

During the postoperative period, nutrition has
proven to be of great importance for the postoperative
clinical outcome. Several studies have shown that by
selective nourishing of patients undergoing surgery,
infectious complications are reduced [1-3].

However, the optimal pathway (either preoperatively
or postoperatively) to nourish patients is unknown.
Some studies suggest that nourishing patients
parenterally does not significantly reduce infections
postoperatively [1, 4, 5].

Studies directly comparing enteral and parenteral
postoperative nutrition have shown that enteral nutrition
significantly reduced infectious complications
compared with parenteral nutriton [5]. The
immunological reason for this presumed effect is not
well understood.

The aim of this paper is to give an updated overview
of studies, that compare specific immunological
parameters of patients being nourished enterally and
parenterally, pre- and postoperatively.

METHODS

We conducted a literature search in PubMed by 2
independent investigators focusing on cellular immune
response parameters, the surgical patient and the
perioperative period. The search was divided into
enteral and parenteral nutrition.
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The primary aim was to investigate evidence for
changes in immunologic parameters dependent on
different routes of nutrition (enteral or parenteral).

MeSH terms used were: “enteral nutrition”, “parenteral

nutrition”, “cellular immune response”, “surgery”.

Cellular Immunity, Terminology

Cellular immunity is divided into the innate (non-
specific) immune system consisting of macrophages
and other cells doing phagocytosis, and the adaptive
(specific) immune system composed of lymphocytes.

In literature, measurements of cellular immunity
activity are often described according to the percentage
of different “clusters of differentiation” (CD) eg. CD3+,
CD4+, CD3- present in blood (Table 1). An alternative
presentation is by subtype in the major-
histocompatibility complex molecule (MHC Il). MHC I
is divided in different human leucocyte antigens,
("HLAS”) such as HLA-DR.

Table 1: Common Immunologic Parameters Expressing
Cellular Immune Activity

Name Immune function
CD3+ Pan T-cell
CD4+ Helper cell
CD8+ Cytotoxic cell
CD3- NK cell
CD16+ NK cell
CD56+ NK cell
CD69+ Activated T-cell and NK cell
IL-6 Proinflammatory cytokine, B-cell activator
IL-10 Anti-inflammatory cytokine, T-cell production
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In much of the literature, the number of cell changes
over time is expressed as a change in percentage.
Unfortunately, many authors do not indicate the actual
number of lymphocytes. A direct comparison of
lymphocyte count and the immunological markers
change over time is therefore often impossible. To
compare percentage values at different times without
an actual lymphocyte count in relation to these sub-
populations is not possible. However, comparison is
possible by usage of ratios, e.g. the CD4/CDS8 ratio.

Enteral Nutrition and Cellular Immunity

In a randomized controlled ftrial including 60
patients, Beier-Holgersen and Brandstrup [6] compared
2 different postoperative enteral nutritional regimes
(food vs. no food) and immunologic response. A
significantly larger number of lymphocytes, monocytes,
NK cells and also activated T cells (CD69+), were
found in the food group when measured
postoperatively compared to the no food group. HLA-
DR activated cells significantly increased from the third
post-operative day onwards, compared to the “no food”
group. The results indicate that cellular immunity
activity was significantly higher in the food group.

Sultan et al. [7] compared a pre- and postoperative
enteral nutriton regime in a group receiving
postoperative enteral feeding (based solely on the
clinical consultants’ preference). The patients were
randomized to enteral nutrition with or without
supplemented omega-3 fatty acids. 195 patients
undergoing oesophago-gastric cancer surgery were
included. The results did not show any significant effect
on either immune parameters measured as HLA-DR
expression in leucocytes or on clinical outcome.

In a prospective study Li et al. [8] compared
postoperative enteral and parenteral nutrition in 400
patients after radical gastrectomy. The enteral nutrition
group regained preoperative levels of CD4, CD4/CD8
and NK cells faster postoperatively compared to the
parenteral nutrition group were levels were significantly
lower. There was no difference in clinical outcome.

Takagi K et al. [9] compared perioperative enteral
and parenteral nutrition in a retrospective study in 29
patients undergoing esophagectomy. IL-6, IL-10 as well
as endotoxins (part of the cell wall of gram-negative
bacteria) were measured. The postoperative endotoxin
concentration in sera was significantly lower in the
group receiving enteral nutrition. Based on these
results the authors suggest that perioperative enteral

nutrition provides better regulation of inflammatory
cytokine response and may contribute to less
immunosuppression  after major surgery then
parenteral nutrition.

Suzuki D et al. [10] studied 30 patients undergoing
pancreatico-duodenectomy, in a prospective study. 3
groups received enteral nutriton pre- and
postoperatively, enteral nutrition postoperatively or
parenteral nutrition postoperatively. T cell and NK cell
activity were significantly higher in the group receiving
enteral nutrition pre- and postoperatively compared to
the other groups, as well as other measured
immunologic parameters. The authors concluded that
perioperative nutrition reduces the rate of postoperative
infections.

Parenteral Nutrition and Cellular Immunity

Furukawa et al. [11] randomized 36 patients
undergoing abdominal surgery to parenteral nutrition
with or without added soybean emulsion. Immunologic
parameters measured was IL-6 and T-cell/NK cell
proliferation. The addition of soybean emulsion
increased the stress response and repressed the
cellular immune response in already severely stressed
patients. The study did not include a group receiving
“no food” compared to parenteral nutrition.

In a prospective randomized study by Dionigi P DR
et al. [12], 15 malnourished patients undergoing
operations for upper Gl-cancer were randomized to
receive parenteral nutrition with either intralipid or
glucose postoperatively. The results showed that T-
and B-lymphocyte count, chemotaxis and granulocyte
adherence were depressed in the group recieving
parenteral nutrition with added glucose. The authors
concluded that postoperative infections were less
severe in patients receiving intralipid.

Long et al. [13] compared 60 patients undergoing
esophageal cancer surgery in a prospective study, who
received parenteral nutrition with or without omega3-
polyunsaturated fatty acids (»3-PUFAs). Procalcitonin,
an inflammatory marker and CD4+/CD8+ ratios were
determined perioperatively. In the group receiving w3-
PUFAs the CD4+/CD8+ ratio were higher and
procalcitonin lower. The authors thus suggest that «3-
PUFAs can reduce inflammation and improve immune
function postoperatively.

A prospective randomized (single blinded) study by
Yao et al. [14] included 61 patients undergoing surgery
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for bowel obstruction due to chronic radiation enteritis.
The patients were randomized to parenteral nutrition
alone or supplemented with glutamine dipeptide.
Outcomes were serum glutamine level and the
CD4/CD8-positive T-lymphocytes ratio. The group
receiving glutamine was less prone to developing fever,
but no other clinical difference were found. The
CD4/CD8-positive T-lymphocytes ratios rose in both
groups, however with significant higher ratio measured
in the glutamine supplemented group.

A prospective single blinded trial by JM Asprer et al.
[15] randomized 34 malnourished patients undergoing
elective abdominal surgery, to preoperative parenteral
supplementation with or without added glutamine
dipeptide. Primary outcomes were several different
"immune indices” measured as change in cell count. In
the group receiving glutamine supplementation an
increase in immune cells were found compared to no
change in the group receiving only parenteral nutrition.
The clinical outcome between groups were similar and
the effect on immune cells were not sustained after
glutamine dipeptide supplementation stopped.

DISCUSSION

The literature concerning effect of enteral or
parenteral nutrition on cellular immunologic parameters
is sparse. Studies include few patients, conclusions are
drawn on different immune cell lines and seldom with
measurable clinical difference. Study designs vary
considerable e.g. feeding routes and nutritional
components. A specific connection between varying
immunologic parameters and clinical outcome is yet to
be identified.

Many studies show a measurable percentage
difference between nutritional intervention by the usage
of subpopulations of lymphocytes, without known
lymphocyte count. This does not describe the
immunological aspects correctly (15,16,18,19,20).

For the patient undergoing major surgery, nutritional
status betters clinical outcome [1-3] but the
immunologic parameters that correspond to clinical
results and nutritional regime is unknown. There seems
to be a larger effect of enteral nutrition on
immunological parameters then parenteral nutrition (12,
13, 14).

The inherent challenge of supplying sufficient
nutrition to patients undergoing surgery especially to
the GI tract also warrants further research because

nutritional absorption naturally depends on mucosal
integrity and gastrointestinal continuity [16].

Further studies must identify both the specific
immunologic parameters that correlate to relevant
clinical outcome and measure effect in different routes
of feeding.
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