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What should lipids used in 
parenteral nutrition provide?

• Energy
• Building blocks
• Essential fatty acids



Soybean oil was the lipid traditionally 
used in PN (from early 1960s) – so -called 

MCTs introduced later (mid -1980s)

Soybean oil and soybean oil/MCT (50:50) 
are the most widely used lipids in PN
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Soybean oil provides energy, essential fatty acids,  
and fatty acids for building blocks, but …..

Excessive supply of ωωωω-6 PUFA

Increased 18:2 ωωωω-6 and 
20:4ωωωω-6 in cell membranes

Altered membrane 
structure

Increased eicosanoid 
production

Increased inflammation
Decreased cell-mediated immunity



• Energy
• Building blocks
• Essential fatty acids

• A “good” fatty acid balance
• Fatty acids with desirable biological 

activities

?But not these

Soybean oil does 
all these things

What should lipids used in 
parenteral nutrition provide?



Post-GI surgery patients 
Standard glucose containing PN with no lipid vs. So ybean oil (-7 to +14 d)
Some “moderately stressed” and some “severely stressed ”

Severely stressed + SO

Severely stressed - Lipid

=> Worse inflammation with SO

Also reported impaired T cell 
function with SO



Battistella et al. (1997) J. Trauma 43, 52-60
Polytrauma patients (APACHE II av. 22)
Standard glucose containing PN with no lipid vs. 
Soybean oil (10 days)

No lipid Soybean oil

Length of stay (d) 27 39*
ICU stay (d) 18 29*
Days on ventilator 15 27*
Pneumonia (#) 13 22* 
Total infectious 
complications 39 72

No lipid Soybean oil
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A role for fish oil?

Contains very long chain 
ωωωω-3 fatty acids (EPA and 
DHA)

Strong evidence of human 
health effects:
- blood lipids
- blood coagulation
- inflammation
- endothelial function
- cardiovascular disease

Antagonise ωωωω-6 fatty acids



Hypothetical timecourse of response to insult
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adhesion molecules;
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Excess immunosuppressive cytokines;
Suppressed HLA expression 
& antigen presentation;
Suppressed T cell function
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Three lipid emulsions containing 
fish oil are currently available

• Lipoplus (aka Lipidem): 50:40:10 mixture of 
coconut, soybean and fish oils

• SMOFLipid: 30:30:25:15 mixture of coconut, 
soybean, olive and fish oils

• Omegaven: 100% fish oil – should be diluted at 
point of use with another lipid emulsion



Findings are generally consistent and show
• Decreased inflammation
• Decreased length of ICU stay 
• Decreased length of hospital stay 
• Perioperative may be superior to post-operative

There are a number of trials of intravenous 
fish oil in post-surgical patients





Crit. Care Med (2006) 34, 972-979

661 patients receiving TPN for > 3 d: 
ICU and hospital LOS; antibiotic demand vs. fish oi l dose 



Survival according to fish oil dose



Survival vs. Predicted survival

FAVOURS FISH OIL



• Severe acute pancreatitis
• Soybean oil vs. Soybean 

oil/fish oil 
• 5 days
• Better gas exchange 

and less requirement for 
continuous renal 
replacement therapy



• Septic ICU patients
• Continuous TPN
• Soybean oil/MCT (50:50) vs. Soybean oil/MCT/fish oi l 

(50:40:10)
• 5 days (Within 24 h of admission to ICU until day 6 )
• Better gas exchange at d6 in patients receiving fis h oil
• Less inflammation at d6 in patients receiving fish oil 



Length of hospital stay shorter in 
patients receiving fish oil

80

60

40

20

0
MCT/Soybean MCT/Soybean/Fish

LO
S

 (
da

ys
)

P = 0.038



Liver failure



Omegaven -> Intralipid ->

Infants with short bowel receiving PN



• Post-operative patients in ICU
• Soybean/olive oil vs. 

soybean/MCT/olive/fish oil 
• 5 days
• Open boxes: Soybean/olive

Grey boxes: Fish oil
• Liver function better 

preserved in the group 
receiving fish oil



ESPEN PN Guidelines 2009
Surgery: At present there is some evidence that inclusion 
of ωωωω-3 fatty acids in PN may benefit organ function and  
reduce length of stay in patients undergoing major 
surgery or admitted to the surgical ICU. 
The optimal PN regimen for critically ill surgical patients 
should probably include supplemental ωωωω-3 fatty acids
(Grade C).
Braga et al. (2009) Clin. Nutr. 28, 378-386

Intensive care: Addition of EPA and DHA to lipid 
emulsions has demonstrable effects on cell membrane s 
and inflammatory processes (Grade B). Fish-oil enri ched 
lipid emulsions probably decrease length of stay in  
critically ill patients (Grade B). 
Singer et al. (2009) Clin. Nutr. 28, 387-400
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