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for supplying parenteral nutrition in Hospital Padre
Américo ICU. Nutriflex LipidSpecial provides lipid
(MCT/LCT emulsion), glucose and amino acids via a 1.25
liter three chamber bag. Lipoplus (250 ml) was added into
1 liter Nutriflex Special’ (B. Braun, Portugal) two chamber
bags that provided glucose and amino acids. Nutriflex
LipidSpecial had a lower glucose content than Nutriflex
Special containing Lipoplus (144 g/l vs. 195 g/1), while the
amino acid content was similar (57.4 g/l vs. 56 g/l). The
amount of lipid contained within the final mixture was
the same in both groups (40 g/l). Dipeptiven” (Fresenius-
Kabi, Carnaxide, Portugal) (50 ml/1250 ml bag) was
included in both regimens. Both groups received electro-
lytes and vitamins.

Two of the 25 patients recruited did not start on paren-
teral nutrition and so are excluded from the study. Char-
acteristics of the 23 patients who started on parenteral
nutrition in the two groups are summarised in Table 1.
From the 23 patients analysed, 13 received fish oil and 10
received MCT/LCT. Parenteral nutrition was adminis-
trated continuously over 24 hours, starting on the day
after admission when the patient was hemodynamically
stable, or if not, as soon as possible (Day 1 is defined as
when parenteral nutrition was started). Blood samples
were collected on admission, immediately prior to start-
ing parenteral nutrition (that is, Day 1), 24 h after initiat-
ing parenteral nutrition (Day 2) and five days after
initiating parenteral nutrition (Day 6). Blood was col-
lected between 08:30 to 9:00 hours via an arterial line into
ethylenediaminetetraacetic acid or lithium heparin.
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Enteral nutrition was initiated as soon as possible, but
for all patients this was beyond Day 6; enteral feeding was
initiated as a mixed regimen with parenteral nutrition
which used the same lipid emulsion as had been used for
the study duration. For all patients the enteral feed used
was Fresubin Original (Freseius-Kabi, Portugal); Fresubin
Original contains fish oil and will provide 0.5 g of EPA
plus DHA per 1,500 kcal.

Nutritional assessment

Caloric intake was calculated using the Harris-Benedict
[30] formula using a stress factor between 1.2 and 1.3.
Weight was obtained at admission using a Hill-Rom"bed
(Hill-Rom Total Care, Batesville, IN, USA) which has a
previously calibrated balance incorporated. Height was
measured with the patient lying flat in bed.

Routine laboratory measurements

Full blood count, biochemistry and coagulation were rou-
tinely assessed. Blood was centrifuged at 2,000 rpm for 15
minutes to obtain plasma which was stored at -70°C until
analysis (within nine months).

Whole blood culture and plasma collection

Whole blood was cultured essentially as described by
Yaqoob et al. [31]. Whole blood was collected into lith-
ium heparin and diluted 1:10 in Roswell Park Memorial
Institute medium with 2 mmol/l L-glutamine and antibi-
otics (Sigma-Aldrich, Schnelldorf, Germany). The diluted
blood was cultured in duplicate, with and without 10 pg/

Table 1: Characteristics of the patients in the two treatment groups

Fish oil group (n=13)

MCT/LCT group (n=10)

Age range (years) 54 to0 80 32t079
Age (years) 70 + 2% 57+5
Sex: male/female (n) 4/6
Height (m) 1.59+0.1 1.63 +0.06
Weight (kg) 73.3+18.01 76.8+21.28
Body mass index (kg/m?) 289+ 1.7 285+26
Admitted from: Operating theatre/ 9/3/1 6/3/1
Emergency/Ward (n)

SAPS I 475+5 416+6.5
Sequential organ failure assessment score 9.5+09 89+1.2
Primary diagnosis: Sepsis/Severe sepsis/ 8/4/1 5/2/3
Septic shock (n)

Secondary Diagnosis: Cardiovascular/ 9/1/1/2/0/0 7/0/2/2/2/1

Respiratory/Renal/Gastric/Mental/
Metabolic (n)

Data are shown for patients who received parenteral nutrition (n = 23).

SAPS - Simplified Acute Physiology Score; *P=0.019 vs. MCT/LCT
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Table 2: Energy and nutrient intake in the two treatment groups
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Fish oil group MCT/LCT group
Energy intake (kcal/d) 2057 £418 1857 + 255
(kcal/kg/d) 293176 25356
Amino acid intake? (kcal/d) 329.1+67.0 356.6 £ 50.2
(g/d) 823+16.8 89.2+12.6
(g/kg/d) 1.17 £0.30 1.22+0.28
Glucose intake (kcal/d) 1151 £ 234** 909.8 + 125.0
(g/d) 287.9 £ 58.6%* 227.5+31.3
(g/kg/d) 410 £1.07* 3.10+0.69
Total lipid intake (kcal/d) 5759+117.3 5942 +81.7
(g/d) 63.9+13.0 66.0 +9.1
(g/kg/d) 0.91+0.24 0.90 +0.20
Lipid intake as fish oil (kcal/d) 57.59 £ 11.7%* 0
(g/d) 6.4+ 1.3%%* 0
(g/kg/d) 0.09 + 0.02%** 0

Data are mean + SEM; tExcluding glutamine and alanine provided in dipeptiven

*P=0.018; **P < 0.01; ***P < 0.001 vs. MCT/LCT

ml of E. coli 0111:B4 lipopolysaccharide (LPS) (Sigma-
Aldrich, Schnelldorf, Germany). Culture plates were
incubated for 24 h in a 95% air 5% CO, atmosphere and at
37°C. After this, the supernatant medium was collected
and stored at -70°C until analysis (within nine months).

Cytokine and eicosanoid analyses

Cytokines, prostaglandin (PG) E, and leukotriene (LT) B,
were measured in plasma and cytokines and PGE, in
whole blood culture supernatants. Cytokines and eico-
sanoids were measured using enzyme-linked immuno-
sorbent assays (ELISA) and following the manufacturer's
instructions. IL-1p, IL-6, IL-10 and TNF-a ELISA kits
were from Invitrogen (Paisley, UK), PGE, ELISA Kkits
from R&D Systems (Abingdon, UK) and LTB, ELISA kits
were from Cayman Chemical (Ann Arbor, MI, USA).
Lower limits of detection were: IL-1p 0.06 pg/ml, IL-6
104 fg/ml, IL-10 0.2 pg/ml, TNF-a 0.09 pg/ml, PGE, 27.5
pg/ml, and LTB, 4 pg/ml.

Fatty acid composition of plasma phosphatidylcholine
Fatty acid composition of plasma phospholipids (phos-
phatidylcholine; PC) was determined by gas chromatog-
raphy as described [32].

Statistical analysis

Data are presented as mean + SEM, unless indicated oth-
erwise. Statistical analyses were performed using SPSS
version 14 (SPSS, Chicago, IL, USA). One factor ANOVA
was used to analyse changes over time within a treatment
group. Student's t-test was used for comparisons between
time points and for comparisons between groups at a par-
ticular time point; equal variances were not assumed.
Linear correlations were determined as Pearson's correla-
tion coefficients. In all cases, a value of P < 0.05 was taken
to indicate statistical significance.

Results

Energy and nutrient intakes

Energy, lipid, and amino acid intakes did not differ signif-
icantly between the groups (Table 2). However, glucose
intake was significantly higher in the fish oil group (Table
2). The fish oil group received an average of 6.4 g/d of fish
oil (Table 2), providing an average of 1.6 g EPA plus 0.7 g
DHA/d (that is, 2.3 g long chain n-3 fatty acids/d).

Plasma phosphatidylcholine fatty acid composition

The fatty acid composition of plasma PC was measured
as an indicator of n-6 and n-3 fatty acid status. Plasma PC
contributes about 75% of plasma phospholipid [33] and
functions as a transport pool of fatty acids delivering
them to target tissues like leukocytes. The concentration
of the long chain n-3 fatty acid EPA (20:5n-3) was











