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Composition of parenteral nutrition (PN) 

The following types of PN bags are available and commonly used: 

• All-in-one bags where the three macronutrients (carbohydrate/glucose, protein/nitrogen 
and fat/lipid) are in three separate chambers and then mixed together. These bags are 
often referred to as ‘plain’ or ‘off-the-shelf’ and do not contain added micronutrients 
(vitamins and trace elements) or additional electrolytes. They have a longer shelf life and 
are less expensive to produce. 

• Compounded bags which may also be referred to as ‘standard’ or ‘partially tailored’ bags. 
These bags have the macronutrients and micronutrients mixed together and may also 
contain additional electrolytes. They have a shorter shelf life compared to off-the-shelf 
bags and cost more to produce. 

• Individually tailored bags which may be referred to as ‘bespoke’ or ‘scratch’ bags. They 
are specifically tailored to an individual’s requirements from separate ingredients and 
compounded in an aseptic pharmacy unit. They also have a shorter shelf life and cost 
more to produce. 

The table below lists the different constituents which make up the PN solution: 

Constituent Information 

Energy • Historically the energy content of PN was considered as non-nitrogen energy 
(from glucose and lipid). However, the contribution of nitrogen to the total 
energy requirements should be included to avoid overfeeding (Pullicino and 
Elia, 2001). 

Nitrogen • The protein content of PN is expressed as grams of nitrogen (1g nitrogen is 
equivalent to 6.25g protein/ 25kcals). 

• Nitrogen is supplied as a balanced mixture of crystalline amino acids, or 
dipeptides for the less-soluble, heat-labile amino acids. 

Glucose • 50% to 70% of the non-nitrogen energy content of a PN bag is provided by 
glucose. 

• Glucose requirements for the chronically sick can be set at 4 to 5g per kg 
per day. 

• For individuals who are critically ill, or with acute respiratory problems, 
estimations for glucose requirements should be made on the rate of glucose 
oxidation (GOR) in order to prevent excess carbon dioxide production. GOR 
calculation for critically ill = 5mg per kg per minute per day (Singer et al, 
2019). 

Lipid • 30% to 50% of the non-nitrogen energy content of a PN bag is provided by 
lipid (fat). 

• Lipid emulsions are energy dense, isotonic and provide a source of essential 
fatty acids (EFA). 

• To prevent EFA deficiency a minimum of 1 to 2% of total energy should 
come from EFA. 

• A variety of lipid solutions are available (long-chain triglycerides, medium 
chain triglycerides, structured lipids, olive oil and fish oil based). Nutriflex 
Lipid and Lipoflex contain a lipid mix emulsion of 50% MCT from coconut oil 
and 50% LCT from soya bean oil. 

• The lipid content of PN should ideally not exceed 1.5g per kg per day or less 
than 1.0g per kg per day in home parenteral nutrition. 
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Constituent Information 

Electrolytes • Consider baseline requirements and any potential additional needs due to 
losses, e.g. gastrointestinal. 

• Consider clinical condition where normal requirements may need adjusting 
example cardiac/renal/liver failure. 

• Electrolyte additions cannot be made to the PN bags within the Trust - if 
extra electrolytes are required please discuss with the doctor as these will 
need to be prescribed separately. 

• If electrolyte-free PN is required then please liaise with the ward 
Pharmacist and Dietitian. 

Vitamins • Providing micronutrients to include the full range of vitamins and trace 
elements is an integral part of nutrition support. 

• Vitamins degrade within hours of being added to the PN solution through 
photodegredation and oxidation. Removing air from the PN bag after filling 
and using a light protection cover helps to minimise these degradation 
processes. 

Trace 
elements 
and minerals 

• Consider that severely depleted or metabolically stressed patients (e.g. 
Crohn’s disease) may need additional amounts of some trace elements 
and patients in which excretion may be compromised (e.g. cholestatic 
syndromes) may be at risk of toxicity  

• Remember that intravenous administration of trace elements and minerals 
bypasses the selective absorption that normally occurs in the gut and the 
processing that normally occurs in the liver which increases the risk of an 
overdose. 

This Trust uses a combination of plain (off-the-shelf) and compounded PN bags in the form 
of either Lipoflex (plain PN) or Nutriflex (compounded PN with added micronutrients) 
supplied by the PN manufacturer B.Braun Medical Limited. Most of B.Braun’s Nutriflex range 
is due to be phased out in the near future and be replaced by Lipoflex of which a 
compounded version will be available. 

In circumstances where compounded PN bags are unavailable from the manufacturer then 

plain bags will have to be used. If this occurs the patient should also be prescribed a 
separate infusion pack of vitamins and trace elements to run concurrently with the PN. This 
pack will be supplied by the Pharmacy dispensary. Please refer to Pharmacy department’s 
standard operating dispensary procedure ‘Prescribing, ordering, dispensing and 
administration of Nutratain and Nutryelt vitamin and trace element supplementation for plain 
Parenteral Nutrition (PN)’ Procedure No: D67 (held on Pharmacy’s restricted access drive). 

Lipid/ fat free PN 

Parenteral nutrition solutions can be lipid free which means that the energy content of the PN 

is provided by the glucose and nitrogen components (two chamber bags). If lipid free PN is 
required, this should be provided in the form of a ready-made lipid free PN bag, Regimen 8 
(See Parenteral nutrition (PN) care plan: RWF-OPF-CSS-C-TH3) or a tailor made lipid free 
PN bag.  When using lipid-free PN, it is important to calculate the patient’s glucose oxidation 
rate to avoid excess provision of glucose and be vigilant with the monitoring of blood glucose 
levels. 

http://twhqpulse01:84/QPulseDocumentService/Documents.svc/documents/Active/attachment?number=RWF-OPF-CSS-C-TH3
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Use of lipid free PN bags may be considered in patients: 

• with deranged liver function tests, hepatic steatosis, hypertriglyceridaemia and 
cholestasis (see Section 11.0 of the ‘Adult hospital parenteral feeding policy and 
procedure’ [RWF-OPPPCSS-C-THP3] for further information) 

• on long-term or home parenteral nutrition (HPN) 

Note: If a patient is receiving lipid free PN regimen, they will require a lipid containing PN 
regimen once or twice a week to prevent essential fatty acid deficiency. 

Glutamine 

There is a lack of consistent evidence to show the use of glutamine (an amino acid) 
improves clinical outcomes in parenterally fed patients (Andrews et al, 2011, Hevland, 2013). 
It is therefore not currently used in the Trust’s PN bag range. 

Vegan parenteral nutrition 

All three chamber bags within the B. Braun, Baxter and Fresenius Kabi PN ranges (main PN 
manufacturers/suppliers within the UK) are composed of egg lecithin so are unsuitable for 
vegans. The two-chamber lipid free bags would be suitable for a vegan. 

Allergy status 

PN lipid solutions can contain soya bean oil, fish oil and egg phospholipids depending on the 
product so the patient’s allergy status must always be checked. 
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