




MD Barber1, JA Ross1, AC Voss2, MJ Tisdale3 and KCH Fearon1

1University Department of Surgery, Royal Infirmary of Edinburgh, Edinburgh EH8 9JA, UK; 2Ross Products Division, Abbot Laboratories, 625 Cleveland Avenue,
Columbus, Ohio 43215-1724, USA; 3Department of Pharmaceutical Sciences, Aston University, Birmingham B4 7ET, UK

Summary Previous studies have suggested that administration of oral eicosapentaenoic acid (EPA) will stabilize weight in patients with
advanced pancreatic cancer. The aim of the present study was to determine if a combination of EPA with a conventional oral nutritional
supplement could produce weight gain in these patients. Twenty patients with unresectable pancreatic adenocarcinoma were asked to
consume two cans of a fish oil-enriched nutritional supplement per day in addition to their normal food intake. Each can contained 310 kcal,
16.1 g protein and 1.09 g EPA. Patients were assessed for weight, body composition, dietary intake, resting energy expenditure (REE) and
performance status. Patients consumed a median of 1.9 cans day–1. All patients were losing weight at baseline at a median rate of
2.9 kg month–1. After administration of the fish oil-enriched supplement, patients had significant weight-gain at both 3 (median 1 kg, P = 0.024)
and 7 weeks (median 2 kg, P = 0.033). Dietary intake increased significantly by almost 400 kcal day–1 (P = 0.002). REE per kg body weight
and per kg lean body mass fell significantly. Performance status and appetite were significantly improved at 3 weeks. In contrast to previous
studies of oral conventional nutritional supplements in weight-losing cancer patients, this study suggests that an EPA-enriched supplement
may reverse cachexia in advanced pancreatic cancer.
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Table 1 Baseline characteristics of study patients with advanced pancreatic
cancer (n = 20)

Weight (kg) 55.2
(48.8–61.2)

Body mass index (kg m–2) 19.8
(17.8–21.8)

Rate of weight change per month (kg) –2.9
(–4.4––2.2)

Percentage weight loss 17.9
(15.9–22.8)

Mid arm muscle circumference (cm) 20.8
(18.4–22.4)

Triceps skinfold thickness (mm) 11.1
(7.8–15.9)

Percentage total body water 52.9
(51.2–56.1)

Lean body mass (kg) 41.5
(38.1–44.8)

Fat mass (kg) 14.5
(12.3–16.7)

C-reactive protein (mg l–1) 10
(<10–27)

Karnofsky performance statusa 85
(80–90)

Appetiteb 5
(3–7)

Figures are median (interquartile range). aFrom a score of 10 (moribund) to
100 (normal). bFrom a score of 0 (none) to 10 (excellent).

Table 2 Change in characteristics of patients with advanced pancreatic
cancer after 3 and 7 weeks’ administration of a fish oil-enriched nutritional
supplement.

Duration of supplement 3 weeks 7 weeks
administration

Number of patients 18 13

P P
Weight change (kg) +1.0 0.024 +2.0 0.033

(–0.1 ± 2.0) (–0.4 ± 4.6)
Change in mid arm muscle 0 NS +0.4 NS
circumference (cm) (–0.2 ± 0.5) (–0.7 ± 1.1)
Change in triceps skinfold 0 NS +0.2 NS
thickness (mm) (–0.2 ± 0.4) (–0.5 ± 0.6)
Change in percentage total +0.1 NS –0.1 NS
body water (–0.3 ± 1.9) (–0.4 ± 1.5)
Change in lean body mass +1.0 0.0064 +1.9 0.0047
(kg) (+0.6 ± 1.4) (+1.0 ± 3.0)
Change in fat mass (kg) –0.2 NS +0.2 NS

(–0.8 ± 0.9) (–0.8 ± 2)
Change in C-reactive 0 NS 0 NS
protein (mg/l) (0 ± 3) (–5 ± 22)
Change in Karnofsky +10 0.0047 +10 0.046
performance statusa (0 ± 10) (0 ± 10)
Change in appetiteb +1 0.001 +1 NS

(0 ± 1) (0 ± 1)

Figures are median (interquartile range). aFrom a score of 10 (moribund) to
100 (normal). bFrom a score of 0 (none) to 10 (excellent). Paired comparison
with baseline by Wilcoxon signed rank test.
Statistical analysis
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Figure 1 Weight change of 20 patients with advanced pancreatic cancer
administered a fish oil-enriched nutritional supplement after 3 and 7 weeks.
Median rate of weight loss prior to intervention was 2.9 kg per month. Median
weight gain at 3 weeks was 1.0 kg (P=0.028 vs baseline Wilcoxon signed
rank test). Median weight gain at 7 weeks was 2.0 kg (P=0.033)
Anthropometry and body composition analysis
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Table 3 Caloric intake and resting energy expenditure of 18 patients with advance
oil-enriched nutritional supplement

Duration of Caloric intake REE
supplement (kcal day–1) (kcal day–1)
administration

0 1450 1339
(1048–2043) (1159–1448)

3 weeks 1798a 1303b

(1355–2474) (1186–1470)

Figures are median (interquartile range). REE, resting energy expenditure. Paired c
test: aP = 0.0016; bP = 0.18; cP = 0.025; dP = 0.018.
Energy expenditure
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d pancreatic cancer at baseline and after 3 weeks’ administration of a fish

REE/kg body REE/kg lean
weight body mass

(kcal kg–1 day–1) (kcal kg–1 day–1)

24.2 34.0
(23.1–27.7) (29.6–35.6)

24.0c 31.8d

(20.2–25.8) (27.7–33.9)

omparison of value at 3 weeks versus baseline using Wilcoxon signed rank
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Table 4 Percentage of EPA, DHA and AA in plasma phospholipid profile of
18 patients with advanced pancreatic cancer at baseline and after 3 weeks’
administration of a fish oil-enriched nutritional supplement

Duration of EPA DHA AA
supplement (%) (%) (%)
administration

0 0.5 2.9 6.4
(0.2–1.6) (1.6–3.9) (4.1–7.5)

3 5.2 a 4.8 b 5.1 c
(2.6–6.7) (3.3–5.3) (4.3–6.4)

Figures are median (interquartile range). EPA, eicosapentaenoic acid; DHA,
docosahexaenoic acid; AA, arachidonic acid. Paired comparison of value at
3 weeks versus baseline using Wilcoxon signed rank test: aP = 0.0003; bP =
0.0086; cP = 0.33.
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Appendix 1 Composition of the trial fish oil-enriched nutritional
supplement. Between-batch coefficients of variation in the proportion of EPA
and DHA in the supplement were <1% and <1.5% respectively

Nutrient Amount per can (237 ml)

Energy (kcal) 310
Protein (g) 16.1 (21% of calories)
Carbohydrate (g) 49.7 (61% of calories)
Fat (g) 6.5 (18% of calories)

EPA 1.09
DHA 0.46

Vitamin A (IU) 1320
Vitamin D (IU) 192
Vitamin E (IU) 72
Vitamin K (IU) 32
Vitamin C (mg) 156
Folic acid (µg) 456
Thiamin (mg) 1.6
Riboflavin (mg) 1.2
Vitamin B6 (mg) 1.2
Vitamin B12 (µg) 4.32
Niacin (mg) 9.6
Choline (mg) 126
Biotin (µg) 187
Pantothenic acid (mg) 6
Sodium (mg) 360
Potassium (mg) 480
Chloride (mg) 365
Calcium (mg) 432
Phosphorus (mg) 300
Magnesium (mg) 108
Iodine (µg) 42
Copper (mg) 1.5
Manganese (mg) 0.6
Zinc (mg) 7
Iron (mg) 5.3
Selenium (mg) 22
Chromium (µg) 30
Molybdenum (µg) 49.4
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