Appendix 2: Evidence table

Author, Design, setting, Study objective | SSI definition | Type of Methods Intervention Results
year, population surgery
reference
Beattie, RCT To investigate Not specified Gastrointestin| Randomization: computer- C: routine nutritional Wound infection
2000 (31) changes in al or vascular | generated table management
United Kingdom nutritional status C. 7/49
and the Exclusion criteria: patients I: oral dietary I: 4/52
Population: patients influence of oral who required parenteral supplement (Ensure RR=0.53
admitted for suthp_:gme?ts on nutrition, those who were i'utf@' Ross | ke Bluft
elective nutritiona regnant or lactating, those aboratories, Lake BIuff,
i i status o i oy IL, USA) 95% C1:0.17 —
gastrointestinal or ) with terminal diseases, ) 173
vascular surgery morlt_)ldlt)f/,l_e;nq those with decompensated '
who had a body quality of life in liver or renal disease.
mass index of 20 postoperative
2 surgical . . .
kg/m<or less on : Follow-up: 10 weeks Chest infection
. patients.
admission,
postoperatively, Amounts/timing: patients
and/or weight loss were encouraged to aim to ]
of 5% or more consume 400 mL of the C: 6/49
during operative supplements in small .
. I: 2/52
period. frequent amounts between
meals to increase nutrient RR=0.31
intake. 95% Cl: 0.07 —
1.48
Burden, RCT unblinded To determine CDC criteria Colorectal Randomization: block C: instructed to increase | Wound infection:
2011 (32) whether and Buzby cancer randomization with energy and protein from
Spain preoperative (CDC data surgery numerical blocks used to foods based on an C: 17/62
oral used) ensure that similar numbers information leaflet. 1: 9/54
supplementation Dietary intake diary P=0.145

Population: adult
patients undergoing
elective curative
surgery for
colorectal cancer
with a minimum of
10 days
preoperatively.

using a standard
formulation
reduces the
number of
postoperative
complications.

were represented by each
group. Weight loss was
considered to be a
prognostic variable at
baseline; patients were
weighed and divided into
two strata for randomization
— 0-9% weight loss and
>10% weight loss. Opaque
envelopes were used for
allocation and a volunteer
set up the procedure.

Exclusion criteria:
pregnancy, enrolment in

recorded for compliance.

I: 400 mL of an oral
supplementary drink
daily and dietary advice
(see control). Milk-based
supplements were given
initially (630 kcal; 6 g
protein), but replaced
with fruit juice if not
tolerated (630 kcal; 4 g
protein)..

Unblinded due to the
nature of the study.
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another study, unable to
give consent or inoperable
tumour.

Timing: time of enrolment
(10+ days preoperatively)
until surgery; not continued
postoperatively.

Follow-up: 3 months

Ward staff unaware of
randomization.

Casas- RCT Comparison of Not specified Head and Randomization: not Group 1: enteral diet Wound infection
Rodera, 2 immuno- neck cancer | specified. supplemented with
2008 Spain enhanced arginine. Group 1: 1/15
(16) enteral Exclusion criteria: severely Group 2: 2/15
Population: patients nutritional impaired hepatic function, Group 2: standard Group 3: 1/14
undergoing surgery formulas with a ongoing infection, polymeric enteral
for oral and control diet and autoimmune disorder, formula (control). Wound fistula
laryngeal cancer. evaluation of steroid treatment, nutritional .
the effect on oral supplementation in the Group 3: enteral diet Group 1: 3/15
postoperatlve previous 6 months. supplemented with Group 2: 2/15
infections, arginine, RN, and Group 3: 1/14
Le;r:jgth of stay Amqunt/ timing: protein omega-3 fatty acids. ceneral infection
inflammatory requirements were 1.5
markers. g/kg/day. Entt_era_l feeding Group 1: 0/15
was started within 12 hours Group 2: 1/15
- p 2:
of surgery. In_fusmp rate Group 3: 0/14
was progressively increased
every 24 r_u?urs until the P=NS for all
daily nutritional goal was
reached on postoperative
day 3. End point was a
minimum oral intake of
1500 calories/day and 1
g/kg/day of protein without
supplementation with a
minimum of 7 days of
enteral support.
Celik, RCT To assess the Not specified Elective Randomization: blinded C: standard enteral Wound infection
2009 effect of gynaecologica] envelopes. nutrition formula orally
(22) Turkey immunonutrition I oncologic (Ensure Standard®.) C:5/25
on biochemical surgery. Exclusion criteria: I: 1/25
Population: patients and _ neoplasms treated with I: multiple nutrient P<0.05
with a diagnosis of haematological radio- or chemotherapy, enteral nutrition
gynaecological parameters, chronic inflammatory (|mpact®, Nestlé Health Wound
malignancy. !nC|de_nce of bowel disease, renal Scn'ence SA, Vevey, dehiscence
infection, ) insufficiency, cardiac Switzerland).
postoperative C: 2/25

insufficiency, hepatic
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complications, insufficiency, severe 1: 0/25
mortality rate and respiratory insufficiency, P<0.05
length of hospital current infection, diabetes
stay. mellitus and congenital or

acquired

immunodeficiency.

Amount/timing:

intervention group

received 30 kcal/day of

enhanced formula for 2

days before surgery and 7

days postoperatively.

De RCT The aim of our | Respiratory Head and Randomization: not specified. C: isocaloric, Infectious

Luis, study was to tract infection: | neck cancer isonitrogenous enteral complications

2002 Spain investigate chest Exclusion criteria: Severely formula.

(17) whether radiographic impaired hepatic and renal C: 9/24
Population: postoperative | examination function, ongoing I: enteral diet _ I:9/23
patients with oral nutrition of showed new or infections, autoimmune supplemented with P=NS
and laryngeal head and r!eck progressive disorders, steroid treatment, arginine and dietary _ _
cancer. cancer patients | infiltration, nutritional oral fibre. Wound infection

using an temperature supplementation in the
arginine- >38.5°Cand previous 6 months, and C:3/24
enriched diet, isolation of severely malnourished. I: 1/23
could improve | pathogens from P=NS
nut_ritional the sputum or Amount/timing:
variables as blood culture. Postoperative: enteral feeding was
well as clinical . started within 12 hours of surgery
outcomes. Urinary at a rate of 20 mL/hour. The

infection: urine infusion rate was progressively

culture Shgwed increased every 24 hours until the

a Ieas_t 10 daily nutritional goal (32 kcal/kg;

colonies of a 1.7g protein/kg) was reached on

pathogen. day 4.

*All compli- Follow-up: 14 days

cations were

assessed with

standard

methods by the

same

investigator.

De RCT The aim of our | Respiratory Head and Randomization: not C: isocaloric, Wound infection

Luis, study was to tract infection: neck cancer specified. isonitrogenous enteral

2004 Spain investigate chest formula with dietary C: 0/45

(18) whether radiographic Amount/timing: fibre. I: 0/45
Population: postoperative | examination Postoperative: enteral P=NS
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patients
undergoing

nutrition of
head and neck

showed new or
progressive

feeding was started within
12 hours of surgery at a

I: enteral diet
supplement with

Wound fistula

surgery for oral cancer patients | infiltration, rate of 20 mL/hour. The arginine and dietary
and laryngeal using an temperature infusion rate was fibre. C: 5/45
cancer arginine >38.5°C and progressively increased I: 2/45
enhanced isolation of every 24 hours until the P<0.05
formula could | pathogens from daily nutritional goal (32
improve the sputum or keal/kg; 1.7 g protein/kg) General infection
nutritional blood culture. was reached on day 4.
variables as C: 4/45
well as clinical | Urinary I: 2/45
outcomes. infection: urine P=NS
culture showed
at least 10°
colonies of a
pathogen.
*All
complications
were assessed
with standard
methods by the
same
investigator.
De Luis, RCT To investigate General Head and Randomization: not C: isocaloric, Wound infection
2007 whether infections: neck cancer specified. isonitrogenous enteral
(19) Tertiary care, postoperative respiratory surgery formula. C: 0/37
Spain nutrition of tract infection Exclusion criteria: I: 0/35
head and neck was diagnosed severely impaired hepatic I: enteral diet
Population: cancer patients | when the chest and renal function, supplements with General infection

patients with oral
and laryngeal
cancer.

using a higher
dose of
arginine-
enhanced diet
(17 g/day) than
previous
studies could
improve
nutritional
variables, as
well as clinical
outcomes,
when
compared with
a control
enteral diet.

radiographic
examination
showed new
or progressive
infiltration,
temperature
>38.5°C and
isolation of
pathogens
from the
sputum or
blood culture.

Urinary
infection was
diagnosed if
the urine
culture
showed at

ongoing infection,
autoimmune disorders,
steroid treatment,
nutritional oral
supplementation in the
previous 6 months and
severely malnourished.

Amount/timing:
Postoperative: enteral
feeding was started within
8-12 hours of surgery at a
rate of 20 mL/hour. The
infusion rate was increased
every 24 hours until
postoperative day 4 with
17 g/day of arginine.

arginine.

C: 2/35
I: 2/35

Wound fistula

C: 7/37
1: 1/35
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least 10°

colonies.
Follow-up: 12
days
Falewee, RCT, double-blind, To investigate CDC Head and Randomization: centralized and Group A (control): Infection
2014 placebo controlled, whether neck cancer | carried out by the CS perioperative formula (systemic, surgical
(23) multicentre phase Il1 preoperative or Randomization module from without immune site infection, or
perioperative Clinsight software (Clinsight, nutrients (Impact®) nosocomial
8 centres; France immunonutritio Poitiers, France). The stratification pneumopathy).
n could reduce consisted of searching with an Group B: preoperative
Population: patients postoperative algorithm for the less often formula with immune C: 35/64
aged 18-75 years infectious allocated treatment code among nutrients (multiple Group B: 37/68
with squamous cell complications patients whose randomization nutrient, Impact®) and Group C: 33/73
carcinoma of the gnd sgrglcgl sng criteria matched the ongoing postoperative standard P=0.44
. infections in this - diet.
oral cavity, . patient.
oropharynx, larynx, population. G C: peri ti
or hypoph_arynx Blipding: Th_e allocation of forron:JlEJIa \./vFi)ter:li(r)ﬁﬁwrﬁr:Ze
with anticipated patlt?nts to t.rlal groups was nutrients (multiple
surgery anq carried out mdepen_dgntly nutrient, Impact®).
postoperative by the pharmacy clinical
enteral feeding for a trials units using
minimum of 7 days. randomization lists.
Double-blinding with
adequate labels was used to
minimize bias with bedside
physicians and nurses.
Follow-up: 90 days
Amount/timing:
Preoperative: for 7 days before
surgery, patients received 3
bags/day
Postoperative: for 7-15 days, all
patients received an increasing
number of bottles of enteral
nutrition (1 bottle day 1, 2 bottles
day 2, etc.)
Fujitani, Design: RCT To investigate CDC Gastrectomy Randomization: carried C: regular diet SSlI
2012 the impact of out by data centre staff C: 23/120
(24) Japan preoperative using the minimization I: 1000 mL/day Superficial: 7
enteral immuno- method, with an algorithm immunonutrient- Deep: 1

Population: patients

nutrition on the
incidence of

that balanced the
institution.

enriched enteral feed
(Impact®) for 5 days

Organ/space: 15
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with resectable
primary gastric
adenocarcinoma,
aged no more than
80 years.

postoperative
complications
and C-reactive
protein values
(as a marker of
inflammatory
response) in
patients
undergoing
elective total
gastrectomy for

Preoperative:
immunonutrition group
received 1000 mL/ day of
immunonutrient-enriched
enteral feed (Impact®)
added to a normal diet for
5 days before surgery.
Control group had regular
diet without
supplementation.

plus regular diet

1: 27/120
Superficial: 8
Deep: 5
Organ/space: 17

RR: 1.09
(0.66, 1.78)

Wound infection
or dehiscence

gastric cancer. C: 8/111
I: 13/120
P=0.369
Gianotti, RCT To understand Not specified Gastrointestin| Randomization: computer C: no artificial Wound infection
2002 (25) prospectively al tract cancer| programme generated list. nutritional supplement
Italy whether surgery before surgery, C: 11/102
Population: patients preoperative Exclusion criteria: weight intravenous solution of | Group 1: 7/102
with histologically supplementation loss >10% in past 6 months, glucose 5% and Group 2: 7/101
documented coqld pe as age <18 years, hepatic electrolytes after surgery.
neoplasm of the efficacious as dysfunction, respiratory )
gastrointestinal the . dysfunction, renal Group 1: preoperative
tract and planned perioperative dysfunction, Karnofsky supplemented liquid diet
major elective approach and score <60, pregnancy, (per os) (oral Impact®).
surgery. superior to ongoing infections and . .
conventional immune disorder Group 2: Preoperative
treatment ' supplemented liquid diet
(without . er os) and
artificial Amount/timing: génstopt)arative
nutrition) in Group 1: 1 L/day for 5 days supplemented liquid diet
reducing before surgery (enteral).
postoperative Group 2: 1 L/day for 5 days
infections and before surgery AND
the length of starting 12 hours after
hospital stay. surgery.
Horie, 2006 | Prospective clinical To ascertain the | CDC criteria Elective Non-randomized: patients I: supplement to normal
(29) study effects of colorectal enrolled sequentially into preoperative diet with 3 | C: 5/34
preoperative (cancer) either immunonutrition packs of Impact® enteral
Japan enteral group or control group. immunonutrition/day 1: 0/33
immunonutritio (750 mL containing 9.6
Population: nonSSlin Follow-up: 30 days after g arginine, 2.49 g omega | P=<0.05
colorectal cancer patients with discharge fatty acids, and 0.96 g
patients undergoing colorecta_l RI\_IA with a kcal:mL
elective surgery cancer without Exclusion criteria: ratio of 1:1).
malnutrition.

without
malnutrition.

malnutrition, bowel
obstruction, severe
cardiopulmonary
complication, diabetes,

C: unclear if placebo or
no packets to supplement
oral intake.
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collagen disease or renal
failure.

Klek, RCT To assess the Wound Major upper Randomization: not Standard enteral Wound infection
2008 clinical effect of | infection: gastrointesting  specified; patients were nutrition (SEN).
(33) Poland immuno- purulent | surgery randomly assigned in a SEN: 2/53
stimulatory exudate in the 2x2 factorial design to 4 Immunostimulating IMEN: 4/52
Population: well- enteral and wound with groups receiving enteral nutrition (IMEN). | SPN: 2/49
nourished patients parenteral positive immunostimulating vs. IMPN: 1/51
undergoing nutrition in bacterial culture normal diets, and enteral Standard parenteral
gastrointestinal patients vs. intravenous nutritional nutrition (SPN).
surgery. undergomg support. . .
resection for Immunostimulating
gastromtestmal Exclusion criteria: patients parenteral nutrition
cancer in well- g iy (IMPN).
nourished requiring n_utrlt_lonal _
patients. support, Wlth disseminated
tumours, serious
comorbidities and renal or
liver failure.
Amount/timing: parenteral
nutrition was commenced
20-24 hours
postoperatively and
continued for at least 7
days. Protein requirements
were 0.15 g N/kg and
covered by 10-15% amino
acid solutions. Energy
requirements were 150
kcal/g and covered by
glucose and lipid
emulsions.
Klek, RCT To assess the Wound Subtotal and Randomization: computer C: standard enteral Wound infection
2011 impact of infection: total gastric generated randomization nutrition, oligopeptide,
(26) Poland enteral purulent resection with|  list managed by an isocaloric diet C: 27/153
immunonutritio | exudate in the lympha- external person not (Peptisorb). I: 12/152
Population: nin the wound with denectomy involved in the study P=0.01077
malnourished postoperative positive and I: immunomodulating
patients aged 18-85 period. bacterial pancreato- Exclusion criteria; well- enteral nutrition Sepsis
years undergoing culture. duodenectom | nourished patients or with (Reconvan).
resection for Collecthn of V. metastatic disease, C:2/153
pancreatic or pus confirmed pregnant, poor general I: 4/152
gastric cancer. by percutaneous health status with recent P=0.40498
dramagf_ orat history of severe heart, .
reoperation. lung, kidney or liver Pneumonia
Sepsis: fever failure, with history of C: 45/153

allergies or drug
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>38°C,
hypotension, or
oliguria
together with
positive blood
culture.

intolerance.

Postoperative: enteral
feeding was commenced 6
hours after surgery with
glucose 5% solution at 20
mL/hour for the first 12
hours, followed by
Peptisorb (Nutricia,
Amsterdam, the
Netherlands) or Reconvan
(Fresenius-Kabi, Bad
Homburg, Germany) at 20
mL/hour on day 1, 50
mL/hour on day 2, 75
mL/hour on day 3 and 100
mL/hour thereafter until
the day 7.

I: 33/152
P=0.12322

Oguz,
2006
(34)

RCT
Turkey
Population:

patients with a
diagnosis of

colorectal cancer.

To investigate
the effect of L-
alanine-L-
glutamine
(GIn) on the
postoperative
complication
rate and
duration of
hospitalization
in patients
operated for
colorectal
cancer.

Wound
infection:
evidence of
redness and
tenderness of
surgical
wound with
discharge of
pus.

Colorectal

Randomization methods:
not specified.

Exclusion criteria: patients with
metabolic disorders
(hyperthyroidism, diabetes
mellitus) and patients who had
undergone an emergency surgery
or abdominoperineal resection.

Amounts/preoperative
days given: patients
received 1000 mL/day
enteral nutrition for 5 days
before surgery.

Amounts/postoperative
days given: 500 mL/day
for the first 2 days and
1000 mL/day enteral
nutrition after
postoperative day 3.

Follow up: NS.

QOutcomes collected: not
specified.

C: enteral nutrition

I: parenteral L-alanine-

L-glutamine (Gln,
Dipeptiven®,
Fresenius-Kabi), 1

g/kg/day and enteral

nutrition.

Wound infection

C: 6/52
I: 1/57
P=10.038

Abdominal
abscess

C: 4/52
I: 0/57
P=0.044

Pulmonary tract
infection

C: 2/52
I: 1/57
P=NS

Urinary tract
infection

C: 2/52
Intervention: 3/57
P=NS

Wound
dehiscence

17 of 35




C: 4/52

I: 0/57
P=0.044
Okabayashi, | Prospective trial To evaluate the | Not specified Liver Randomization: not C: no added dietary SSI
2008 (21) clinical benefit resection for | randomized. supplementation.
January 2000 to of perioperative hepatocellular C: 11/72
March 2007 supplementation carcinoma. | Exclusion criteria: not I: patient diet was
of a branched- specified. supplemented with I: 2/40
Japan chain amino branch-amino acids-rich
acid-enriched Follow-up: 3-84 months soft-powder mixture P=0.19
Population: 112 nutrient mixture (mean, 21 months). (Aminoleban; Otsuka
patients undergoing for patle_nts _ Pharmaceutical
surgical undergomg liver Company, Tokyo, _
management for resection for Japan): 139 free_amlno
hepatocellular hepe}tocelllar acids, 13 g, gelatin _
. carcinoma. hydrolysate, 1 g casein,
carcinoma (84 men, 62.1 g carbohydrate, 7 g
28 women). lipid, glscyrrhizin, others
with 420 kcal) at 100
g/day commencing at 2
weeks preoperatively.
Roth, 2012 | Prospective, To evaluate Clavien-Dindo | Radical Randomization: C: oral alimentation was | Wound infection
(35) randomized, single whether classification cystectomy | prospectively randomly introduced on

centre study

September 2008 to
March 2011

Switzerland

Population: 169
consecutive bladder
cancer patients
scheduled.

recovery can be
improved with
total parenteral
nutrition in
patients
following
extended pelvic
lymph node
dissection,
cystectomy and
urinary
diversion.

allocated by a computer
based programme.

Exclusion criteria: previous
pelvic lymph node
dissection, chronic
inflammatory bowel
disease, previous radiation
therapy, prior bowel
surgery, severe hepatic or
cardiac dysfunction,
inability to give fully
informed consent.

Timing: total parenteral
nutrition commenced on
postoperative day 1,
continued for 5 consecutive
days. Oral intake was
started with clear fluids on
the day of surgery with
fluids started on
postoperative day 1. Solid
diet was resumed on the

postoperative day 1 in
both groups with a
gastrostomy tube in
place, which was
initially left on drainage.
Oral intake was started
with clear fluids on the
day of surgery with
fluids started on
postoperative day 1.
Solid diet was resumed
on the return of active
bowel sounds and when
fluids were well
tolerated. The
gastrostomy

tube was removed after
the patient passed stool
and tolerated closure of
the gastrostomy tube
without nausea and
vomiting for >24 hours.

I: total parenteral
nutrition (1500 mL/day;

Control: 2/83

Intervention: 4/74

18 of 35




return of active bowel
sounds and when fluids
were well tolerated.

Follow-up: 30 days

total 1860 kcal/day; 105
g polyamino acids/day;
360 g glucose/d; 0 g
lipids/d) was
administered
continuously for 5 days
starting on postoperative
day 1. No intravenous
supplementation of
vitamins and trace
elements was given. An
additional 30 IU
ActrapidHM

(Novo Nordisk,
Copenhagen, Denmark)
and 1875 IU heparin
(Liguemin;
Drossapharm, Basel-
Stadt, Switzerland) per
24 hours were added to
the total parenteral
nutrition solution.

Snyderman, | RCT To determine if | Not specified Head and Randomization: not Enhanced formula Postoperative
1999 (27) perioperative neck cancer | specified. Group I: pre- and infection
USA nutritional postoperatively
supplementation Follow-up: 1 month Group I1: C: 19/47
Population: patients with_a multiple postoperatively. 1: 10/82
with stages 11-1V nutrient- P=10.02
squamous cell enhanced Control formula
carcinoma of the formu_la is Group Il1I: pre- and SSI data is for
oral cavity, pharynx superior to a postoperatively enhanced (all) vs.
or larynx :(tﬁrrfjlr: for the Grotup 'V;_ | standard (all)
undergoing prevention of postoperatively. nutrition
- infectious enteral nutrition based
and requiring complications. on patient condition;
post_operatlve patients assessed daily
nutritional for intake/amount
supplementation. infused.
Suzuki, 2010| Prospective RCT To determine Not specified Pancreatico- Group A: oral Wound infection:
(36) whether the use duodenectom | Exclusion criteria: under 18 supplementation for 5
May 2006 to of multiple y or over 75 years of age, days (1000 kcal/day) Group A: 0/10
January 2008 nutrient- preoperative chemotherapy before operative
enhanced and/or radiation therapy, resection with a formula | Group B: 4/10
Japan formulas active preoperative enriched with arginine,
influences the infection, administration of omega-3 fatty acids, and | Group C: 2/10
Population: 30 following corticosteroids or RNA (oral Impact®,
factors: cell- Ajinomoto Pharma Co.,
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consecutive patients
undergoing
pancreatico-
duodenectomy.

mediated
immunity and
differentiation,
and the
infectious
complication
rate after
pancreatico-
duodenectomy.

immunosuppressive agents,
gastrointestinal obstruction,
respiratory, cardiac or
hepatic dysfunction, renal
failure, history of recent
immunosuppressive or
immunologic disease and
preoperative evidence of
widespread metastatic
disease.

Ltd, Tokyo, Japan) in
addition to a half-amount
of ordinary diet after
surgery.

Group B:

postoperative group that
underwent postoperative
enteral infusion of the
same enriched formula
with no artificial
nutrition before
operative resection.

Group C (control): total
parenteral nutrition with
no artificial nutrition
before operative
resection.

Patients in groups B and
C were allowed to
consume an ordinary diet
during the 5

days before operative
resection. Enteral
feeding started at 12-18
hours after surgery at a
10 mL/hour rate. The
velocity was increased
progressively by 20
mL/day until 25
kcal/kg/day was

reached. Oral food intake
was allowed on
postoperative

day 7. The 3 regimens
were approximately
isocaloric before and
after.

Takeuchi,
2007 (30)

Prospective case-
control study

Japan

Population:
consecutive patients

To test the
hypothesis that
preoperative,
postoperative,
or both, enteral
multiple
nutrient-
enhanced

Incisional
wound
infection:
evidence of
purulent
exudate in the
wound and
isolation of

Esophagecto
my for
thoracic
esophageal
squamous cell
carcinoma.

Randomization: not
specified.

Amount/timing: control
group received enteral diet
during the first 14
postoperative days.

C: Enteral diet
postoperatively

I 1: enteral diet
supplemented with
multiple nutrient-
enhanced formulas
containing arginine,

Incisional wound
infection

C: 6/20
11:2/6
12:0/14
P=0.067
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diagnosed with formulas pathogenic Intervention 1 received omega-3 fatty acids, and | Sepsis/bacteraemia
primary thoracic supplemented organisms in enhanced diet through the RNA postoperatively.
esophageal with arginine, the culture. first 14 postoperative days. C: 2/20
squamous cell omega-3 fatty Intervention 2 received I 2: enteral diet 11:1/6
carcinoma. acids and RNA enhanced diet both 5 days supplemented with 12: 0/14
may reduce pre- and 14 days multiple nutrient P=0.36
postoperative postoperatively. Daily enhanced formulas
complications in intake began at 250 kcal/ containing arginine,
patients ' day and increased by 250 omega-3 fatty acids, and
undergoing keal/day until 1500 kcal/ RNA pre- and
esophagegtomy day was reached for all postoperatively.
for thoracic
esophageal groups.
squamous cell
carcinoma.
Tepaske, RCT, double-blind, To ascertain CDC Cardiac Randomization: blocks of C: isocaloric, Wound infection
2001 (28) placebo-controlled whether an oral 10 by closed envelope, done isocolaemic formula
multiple by a person not involved in (placebo, Novartis C: 2/22
The Netherlands nutrient- the study. Nutrition, Basel, 1: 0/23
enhanced Switzerland). P=0.233
Population: patients formula could Exclusion criteria: less than _
scheduled to undergo | Improve 21 years, pregnant, insulin- I: pre-operative oral Pneumonia
cardiac surgery who preoperative dependent diabetes mellitus, immune enhancing
met one or more of the | host defence severe renal and/or liver nutritional supplement C: 12/22
following criteria: age and failure, known malignancy, (oral_l_mpact®, Novartis I: 3/23
70 years or older, fg\:ﬁquemly use of immunosuppressive Nutrition). P=0.047
ejection fraction less . icati - i
o | posopratve
replacement of mitral ;nrge;r:lons an (except aspirin) on a long- C: 1/22
valve. dvsfunction i term basis. .
ysfunction in I: 2/23
patients o . P=1.000
undergoing Amount/ timing: all patients
elective cardiac took a minimum of 5 L and
surgery who are a maximum of 10 L of the
at high risk of oral supplement in addition
infection. to their normal food intake
during the 5-10 days before
the operation. After surgery,
patients who were on a
ventilator and required tube
feeding received either the
intervention or control until
extubation.
Tepaske, RCT, double- To determine Infections Cardiac Randomization: opaque, C: isocaloric, Wound infection
2007 blind, placebo- whether were strictly surgery sealed envelopes isocolaemic formula
(20) controlled, 3 arms addition of scored containing the (placebo, Novartis C:0/24
glycineto a according to assignments, performed by Nutrition). 11:0/24
standard CDC criteria. 12:1/22
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The Netherlands

Population:
patients were
included if they
were aged 70
years or older, had
a compromised
left ventricular
function or were
planned for mitral
valve surgery.

preoperative
oral multiple
nutrient-
enhanced
formula
improves
outcome.

a person not involved in
the study and patient care.

Exclusion criteria: less
than 21 years, pregnant,
insulin-dependent diabetes
mellitus, severe renal or
liver failure, known
malignancy, and use of
immunosuppressive
medication or nonsteroidal
anti-inflammatory drugs.

| 1: standard oral
multiple nutrient-
enhanced formulas.

| 2: glycine-enriched
oral immune-
enhancing nutrition
Supplement.

P=0.02
Pneumonia

C: 10/24
11: 4/24
12: 4/22
P=0.09

Urinary infection

C: 4/24
11:0/24
12:2/22
P=0.12

Wei, 2014
@7

Prospective RCT

May 2007 to March
2008

People’s Republic
of China

Population: adult
patients undergoing
a surgical operation
for a gastric
tumour.

To investigate
the effect of
omega-3 fish oil
fat emulsion-
based parenteral
nutrition on
nutritional state,
immune
function,
inflammatory
reaction,
expression of
tumour factors
and the
incidence of
complications in
patients after
surgical
resection for
gastric cancer.

Not specified

Gastric
resection

Randomization: not
specified (“randomly
allocated”).

Exclusion criteria: age <18
years or >75 years, body
mass index <16 or >30,
hepatic insufficiency,
abnormal renal function,
ongoing infection and fever
in the preceding month,
major gastrointestinal
disease (that is, Crohn’s)
autoimmune disorders,
steroid treatment and
medication that could
modulate the metabolism or
body weight, pregnancy or
breast feeding, received
total parenteral nutrition 2
months before the
operation, severely
malnourished.

Timing: all patients
received total parenteral
nutrition for at least 6
consecutive postoperative
days through a central
venous catheter.

Both groups were given

C: fat emulsion consisted
of omega-6 lipid content.

I: fat emulsion was
partially replaced with
omega-3 polyunsaturated
fatty acids.

Incisional wound
infection

C:3/20
1:1/26
P=0.303

Abdominal
infection

C: 1/20
1: 0/26
P=0.435
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parenteral nutrition
consisting of 104-125
kcal/kg/day of calories for
energy with glucose and fat
emulsion as the main
sources of energy (35-50%
fat emulsion and 0.15-0.20
g/kg.day of nitrogen).
Glucose and exogenous
insulin were provided at a
ratio of 6:1, together with
vitamins, water, electrolytes
and trace elements (10-12
hours).

Follow-up: followed by
same investigator surgeon,
recorded (range NS)

Yeh, 2008
(38)

Prospective case-
control study

2006

Taiwan (People’s
Republic of China)

Population: 70
patients (20-85
years) undergoing
gastrointestinal
surgery by a single
surgeon.

To evaluate the
impact of a
supplement of
alanyl-
glutamine
dipeptide in
parenteral
nutrition on
perioperative
immune and
nutritional
changes and
clinical
outcomes for
patients
undergoing
gastrointestinal
operations.

Not specified

Gastrointestin
al surgery

Non-randomized.

Exclusion criteria:
immunosuppressive
condition, including
acquired immunodeficiency
syndrome, autoimmune
disorders, organ
transplantation, radiation
therapy or chemotherapy
within the previous 6
months and insulin-
dependent diabetes.

Timing: solution infused via
a peripheral venous line
started 1 day before
operation and continued
until postoperative day 6.

Follow-up: discharge 6 days
postoperative; mortality 1
month.

I: 500 cc amino acid 5%
supplemented with 100
cc glutamine 20%.

C: 500 cc amino acid 8%
per day as nitrogen
source.

Wound infection

I: 2/35
C: 0/35
P=1.0
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SSI: surgical site infection; RCT: randomized controlled trial; C: control; I: intervention; CDC: Centers for Disease Control and Prevention; L: litre; Gln: L-
glutamine; SEN: standard enteral nutrition; IMEN: immunostimulating enteral nutrition; SPN: standard parenteral nutrition; IMPN: immunostimulating
parenteral nutrition.
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