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Nasogastric tubes  
 

 All intubated patients should have a nasogastric tube in situ to reduce the risk of  aspiration of gastric 
contents 
 

 Advisable to use tubes specifically for nutritional feeding rather than large nasogastric tubes that are 
used for decompression e.g. following surgery.  Wide bore tubes continue to be used in the clinical 
setting and in some cases continue to be used for short term use of continuous enteral nutrition.  A 
disadvantage, however, is that they are often difficult to visualise on Chest X-rays   
 

 The preferred tube choice for enteral feeding is via a fine bore feeding tube e.g. default choice Corflo 
(or Nutricia flocare if Corflo unavailable)                                           
 

 

 
 
 

 
 
 

 

                                                   

Contraindications to NG feeding  
             

Absolute  

 Oesophageal obstruction or stricture 
 

 Acute abdomen 
 

 Small bowel obstruction 
 

Cautions relating to NG tube insertion  
 

The following are not contra-indications to enteral feeding but the passing of a NG tube can be more difficult and must 

be done by an experienced member of nursing or medical staff: 

 Absence of gag reflex 
 

 Patients with thrombocytopenia or clotting disorders → increased risk of bleeding  
 

 Patients with head trauma, and with associated maxillofacial injury, or anterior fossa skull fracture → 
Inserting a NG tube without image guidance through the nose has potential of passing through the 
cribiform plate, thus causing penetration of the brain.  An oro-gastric tube may be considered instead  

 

 Agitated/uncontrolled behaviour 
 

 Post-operative ileus 
 

 Head and neck cancer 
 

 Varices 
 

If the NG tube is unintentionally removed in the above patient groups → do NOT attempt to re-insert a 
replacement tube especially in recent upper GI surgery as this may risk breakdown of the anastomosis.  
Inform medical staff who will then consider any appropriate action to be taken  
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The main complications relating to NGT placement are  

 

 Intrapulmonary placement with administration of feed, medication or fluid 
 

 Pneumothorax or pleural placement due to NGT with administration of feed, medication or fluid 
 

 Pneumothorax or pleural placement with or without tube used 
 

 Intra-oesophageal placement with or without tube used → predisoposes to aspiration pneumonia 
 

 Oesophageal or hypopharyngeal perforation 
 
 

Insertion of NG feeding tubes  
 

NG tubes should only be inserted by staff who are evidenced as competent to do so 

Equipment required 

 Fine bore NG tube 

 Gloves (non sterile) 

 Lubricant jelly  

 20ml syringe 

 Glass of tap water with straw 

 Permanent marker to mark tube 

 Fixation tape 

 Gauze                                                                                                                                                                 
 

Procedure 

 Wash hands.  Assist patient into upright and comfortable position.  If this is not possible due to stroke, 
coma or unconsciousness, then position patient comfortably lying flat on their back with face looking 
straight ahead 
 

 Determine the length of the tube to be inserted by measuring from the xiphisternum (the lower end of 

the sternum) to tip of nose, plus tip of nose to ear lobe then mark length on tube with a permanent 
pen 

 

 Where possible, advise the patient to bend their head slightly forward to help advance the tube.  
Lubricate the end of the tube and insert into the most patent nostril – slide it backwards and inwards 

along the floor of the nose until the patient can feel it at the back of their throat 
 

 Ask patient to swallow, if the patient finds this difficult, it may help them to sip tap water through a 
straw as you insert the tube (this is only appropriate for patients who do not have a swallowing 
problem) 
 

 Advance the tube until the marked length is inserted 
 

 Withdraw the tube immediately if at any time during the procedure the patient shows sign of 
respiratory distress.  The tube should never be advanced against any resistance                                                                                                 
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Checking tube position   
 

In accordance with the National Patient Safety Agency Response Report, all staff responsible for checking 

initial placement of NG tubes must ensure: 

 NOTHING is introduced down the tube before gastric placement has been confirmed.  
 

 The tube is NOT FLUSHED before gastric placement has been confirmed. 
 

 Internal guidewires/stylets are NOT lubricated before gastric placement has been confirmed. 
 
 
 
 

 

The literature describes 3 methods for verifying correct position  
 

1. Aspiration 

2. Auscultation        All of these have limitations 
3. Radiography  

 

 
 
 

Aspiration    
 

 Aspiration of stomach contents using a pH indicator is used 
 

 A pH value of ≤ 5.5 or below indicates the presence of gastric acid 
 

 It is important to note that the pH may be altered if the patient’s feed or antacid medication has been 
taken within the past hour 
 

 The tube should be cleared of any substance that may falsify the result 
 

 It is advisable to recheck the tube’s position at least once in 24 hours and before commencing a new 
feed or administering drugs 
 

 It is also important to be aware that the tube can become dislodged after vomiting and coughing, and 
its position should therefore be checked 
 

 Refer to page 5 for performing the pH measurement using the pH indicator strips 
 

 Also, it should be noted that automated readers of pH should eliminate inter and intra reader error 
which has been identified by safety agencies  

 
 

 

What to do if aspirate cannot be obtained 

 Using a 20ml syringe, inject 10ml of air into the NG tube as it may be caught in the folds of the 
stomach and this may help move it.  If the patient burps, or coughs, the n the tube is in the oesophagus 
 

 Where possible, ask the patient to move/walk about or move onto right side 
 

 Where safe to do so, ask the patient to take a drink of tap water (do not put down the tube) 
 

 Gently manoeuvre the tube by pulling back and pushing forward 
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Auscultation  
 

 Relying on auscultation alone to ensure the tube is not in the pulmonary tract can give a false sense of 
security 
 

 It is possible that sounds may be transmitted from the thorax to the abdomen.  
 

 Additionally patients with an impaired level of consciousness may have impaired reflexes and 
therefore fail to cough or gag 
 

 
 
 

 
 
 

 
 

 
 
 

 

Radiography  
 

 Recognised as gold standard for determining tube position 
 

 However, repeat exposure of the patient to radiation, the cost of the procedure and the delay before 
feeding can be commenced limits this as a routine method 
 

 It is suggested that X-ray can be safely limited to cases when other methods are inconclusive.  
Therefore X-ray is used only as a second line test when no aspirate can be obtained or pH indicator 
paper has failed to confirm the location of the tube 
 

 Once the position has been confirmed remove the guide wire carefully and dispose of it in the sharps 
bin.  Tape the tube securely on the nose and cheekbone.  Mark the tube at the nose with a permanent 
marker and each time the tube is used, check that the mark is still in the same place 

 

Images below 

 Left image: properly placed NG feeding tube with tip visible  

 Centre image: NG tube in lower lobe of right lung with infiltrate  

 Right image: NG tube coiled in tracheobronchial tree 
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Tube placement 

 

 Establishing correct position of the tube in the stomach is essential to the safety of the patient as 
intrapulmonary feeding or aspiration owing to a poorly positioned tube can have serious 
consequences 
 
 

 Tube placement must always be checked before feeding commences and before drug administration.  
The following should be documented: 

 
 

- Whether aspirate was obtained 
 
 

- What the aspirate pH was 
 
 

- Who checked the aspirate pH 
 
 

- When it was confirmed to be safe to administer feed and/or medication 
 

 
Ensuring NG tube remains at same level 

 

 The NG tube has markings or numerical graduations 
 
 

 Document the numerical graduation that is visible at the nares 
 
 

 Record this on the patient’s observation chart 
 
 

 Check that the NG tube remains at the same level at least once dai ly or more often as appropriate 
 
 

 Use fixation tape to secure the tube 
 

 

 Do not use safety pins (e.g. safety pins attached to tape and secured against patient clothing – the NG 

tube may be at risk of being pulled out accidentally especially if clothing is removed or adjusted  
 
 

 If the tube has become displaced always re-check its position by aspirating prior to the 
commencement of feeding 
 
 

 If the tube is accidentally removed and is to be replaced, use a new fine bore feeding tube 
 
 

 Tubes should be replaced after 28 days or as per manufacturer’s recommendations.  It is advisable to 
use the other nostril, where possible, as this reduces risk mucosal irritation 
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Gastric juices and pH 
 

 Normal gastric juices are acidic in nature, having a pH of approximately 1 to 3 
 

 Hydrochloric acid is secreted by gastric parietal cells to kill or reduce the growth of certain bacteria and 
to facilitate denaturation of proteins as they enter the gastro-intestinal tract 
 

 The measurement of the acidity of gastric fluid using pH indicator strips can be used to confirm the 
position of feeding tubes place in the stomach 

 

pH measurement using pH indicator strips  
 

 Obtain gastric tube aspirate before feed and drug administration.  Feed and medication may alter 

gastric pH 
 

 Do not use dark brown or black sample material because it can stain the indicator strip and make it 

unreadable 
 

 Using a clean and dry syringe, collect 0.5 to 1ml gastric tube aspirate no earlier than one hour after 

administration of feed/food and/or medication 
 

 Place 3 drops of aspirate from the syringe on to the test zones of the indicator strip, ensuring that all 

test zones are completely wetted 
 

 Allow any excess aspirate on the indicator strip to run off via the long edge of the strip onto a clean 

absorbent paper towel 
 

 Within 10 to 60 seconds after the sample application, visually compare the reaction colours on the test 

zones of the indicator strip with those of the colour-comparison scale on the tube and read off the 
corresponding pH 

 

Assessment of the result  
 

 A pH of 5.5 or below is acceptable as indicating gastric placement in all 
patients 
 

 If the pH is between 6.0 and 6.5, consider factors that may increase the pH e.g. medication, food/feed 
in the stomach, frequency of feeds, decreased acid secretion and incorrect placement of the gastric 

tube.  Leave for up to one hour, and repeat test with a freshly aspirated sample 
 

 If a pH of 6.0 or above is obtained, this may indicate bronchial secretions and possible incorrect gastric 
tube placement in the bronchial tree. Seek medical advice and consider replacement/re-passing of the 
tube and/or checking position by X-ray 
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Drugs that affect gastric pH   
 

A gastric pH of 4 is considered necessary to maintain effective stress ulcer prophylaxis.  The longer the gastric 

acid remains below 4 the greater the risk of haemorrhage  

 Proton pump inhibitors e.g. omeprazole or lansoprazole   

 H2-receptor antagonist e.g. famotidine  
 

 Gastric acid-inhibiting medication (antacid) 
 

 Other medications may also influence the pH of gastric contents 
 

Complete the Enteral Tube Bundle on the ICU chart   

 

 

 

ENTERAL TUBE BUNDLE 
 

Baseline information following insertion of enteral tube  
 

Type of tube: Corflo fine-bore □  Wide-bore □    Other? please specify ____________ 
 

Date of insertion ________    Route: NG □  OG □  NJ □     Size of tube FG  ____   
 

Right nostril □ or Left nostril □     Positioned at _____ cm at nostril (or lip if OG)          
 

Tube position confirmed on CXR by medical staff □    Tube used for: Feeding □  Drainage □  Anastamosis □ 
 
 

DAILY MAINTENANCE CHECKS 

D
A

IL
Y 

TU
B

E 
SE

CU
R
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Y

  

Confirm tube position is same as per baseline info above □ ___ cm @nostril 
 

Fixation tape secured around nose/nostril? □  
 

Fixation tape is securing tube to patients’ cheek/side of face? Yes □ No □ 
 

D
A
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Y 
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W
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 C

H
EC

K
S 

 

 

No. of days tube in situ _______ 
 

EN is administered via a fine bore tube e.g. Corflo  Yes □  No □ 
 

If ‘No’ to the above → change wide bore tube to fine bore □  
 

HOB  30-45° unless contraindicated Yes □  No □ When EN established tube is aspirated 6-hrly Yes □    
 

pH indicators used as per local policy?   
No □ as patient is currently prescribed GI prophylaxis/antacids  
If patient is not receiving GI prophylaxis, pH is recorded on ICU chart? Yes □ 
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Reason for bridle insertion: Confused patient □  Swallow impairment □   
Stroke □  For protection of tube following GI surgery □ 
 

Date bridle inserted __________  No.of days in situ  ____  max = 30 days 
 

Bridle size matches tube size: 12F blue □  14F yellow □ 16F yellow □  
 

Bridle clip clearly visible? Yes □ No □    Bridle opening tool is at bedside □ 
Clip approx 1cm from nostril Yes □  No □   Clip is not damaged or loose? Yes □ No □     
 

Bridle-related skin problems are recorded in SSKIN bundle Yes □  N/A □   

  
TR

A
N

SF
ER

  

C
H

EC
K

S
 

   

Prior to transfer → Stop  feed & disconnect EN & aspirate tube Yes □   
 

Bridle opening tool is transferred with the patient?  Yes □ N/A □ 
 

Document NG/NJ tube status in SBAR handover □ 
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Drug administration via NG tubes 
 

 

 Many drugs are NOT licensed for use through enteral feeding tubes 
 
 

 Important to consider what formula to use: e.g. dispersible or syrup.  Crushing of tablets should 
always be considered a last resort.  Seek advice from the pharmacist if tablet crushing is being 
considered   
 
 

 Refer to online resource for how best to administer medications via NG tubes i.e. ‘The NEWT 
Guidelines for the Administration of Medication to Patients wi th Enteral Feeding Tubes or Swallowing 
Difficulties’ produced by the North East Wales NHS Trust.  
 
 

 Never mix drugs together during preparations, dispersal, or in the syringe.  Drugs are more likely to 

interact if they are mixed directly together, particularly following tablet crushing 
 
 

 Consider whether any interaction with the feed may occur e.g. phenytoin or warfarin absorption can 
be affected in the presence of continuous feed 
 

 

 Pharmacist will check drug prescriptions to ensure correct administration 
 
 

 Prior to administering any medicine via an enteral feeding tube the following should be checked. The 

prescription must state the route of administration to be used for example NG, NJ or PEG.  Nursing 
staff should not administer medicines via an enteral feeding tube if the prescription is for oral 
administration, as administration via the route is usually unlicensed so should only be undertaken on 
the instruction of the prescriber 

 
 

 It is necessary to consider the possibility of blockage to the tube e.g. some formulations of medicines 
are viscous, insoluble or prone to caking and this can make them prone to blocking tubes 
 

 A turbulent flow flush technique discourages feed and drug precipitate thus reducing the risk of 

occlusion  
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Avoid blocked tubes by regular flushing  

 

 Feed + acid = solid curd (see picture opposite).  Avoid this by regular flushing 
 

 Occlusion of feeding tubes limits a patient’s feed and drug intake.  It also increases trauma to the 
patient and occupies nursing time 

 

 All feeding tubes require regular flushing to prevent blockage 
 

 This should be performed before and after a feed and between each medication  
 

 Water has been suggested as best flush solution.  Water should be tap water from a mains supply  
 

 Sterile water must be used for immunocompromised patients and also via nasojejunal tubes 
 

 NG feeding tubes must be flushed with at least 15 to 30 ml of water after the feed is stopped and 
before any medications are given; then with 10ml of water between me dications to prevent drug-drug 
interactions.  When all the medications have been administered at least 30ml of water should be 

flushed before restarting the feed: this reduces the risk of tube blockage and helps with the delivery of 
the drug to the stomach.  All flushes should be recorded on the patient’s fluid balance chart  

 

 

Syringes  

 

 Following the publication of the National Patient Safety Agency alert: Promoting Safer Measurement 
and the administration of Liquid Medicines via Oral route and other Enteral routes, oral/enteral 

syringes must be used with enteral feeding tubes 
 

 Catheter tip syringes must not be used to administer medications 
 

 Syringes used with enteral feeding tubes should be clearly marked oral/enteral and are usually purple 
to help differentiate them from intravenous syringes 

 

 Oral/enteral syringes marked single use should be discarded after each use 
 

 Oral/enteral syringes used in immunocompromised patients and/or with tubes for feeding into the 
jejunum should be discarded after each use 

 

 Reusable syringes are available and should be discarded according to the manufacturer’s instructions.  
Between use, syringes must be cleaned with warm tap water and detergent, air dried and stored in a 

sealed container 
 

 

 

 



11 
 

Unblocking tubes  
 

 Acidic agents such as cranberry juice or fizzy drinks may even exacerbate the problem by causing 
coagulation or protein denaturation 
 

 Exerting pressure or using a guidewire to unblock a tube is unsafe as it risks puncturing or splitting the 
tube 

 

 Measures to prevent tube occlusion include choosing the appropriate size of tube to maximise formula 
flow 
 

Procedure for unblocking feeding tubes 
 

1. First check for a mechanical cause of the obstruction e.g. kinks in the tube 
 

2. Pull back the plunger and withdraw as much fluid as possible from the tube 

 
3. Disconnect the syringe.  Discard the fluid withdrawn from the tube 

 

4. Flush with 50ml warm (previously boiled) tap water.  This will need to be done in gradual increments  
 

5. Insert a syringe with and flush with 10ml of warm (previously boiled) tap water into the end of the 

tube.  Move the plunger back and forth, put a little water into the tube 
 

6. Massage the tubing with your fingers to help break up the blockage 
 

7. If the tube does not clear, clamp the tube for 5 to 15 minutes 
 

8. Attempt flushing with 10ml water again.  If the tube is still blocked, flush with half a 5ml spoonful of 

sodium bicarbonate dissolved in 50ml warm tap water and leave for a further 10 minutes 
 

9. If still blocked, consider the use of pancreatic enzymes as follows: 

 
- Withdraw any feed remaining in the tube 

 

- Mix the contents of three Pancrex V capsules with approximately one gram of sodium bicarbonate 

(approximately quarter of a level 5ml spoon) in 10 to 20ml tap water 
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Stress ulcer and stress ulcer prophylaxis 
 

 Stress ulcer is a form of haemorrhagic gastritis that may occur following trauma or critical illness.  
Prevention of stress-related mucosal damage is important because of its associated morbidity and 

mortality in critically ill patients 
 

 Pathophysiology is likely multifactorial.  Inadequate systemic perfusion, mucosal blood flow and 
cellular oxygenation play an important role in the development of stress ulceration 
 

 Decreased gastric pH, increased mucosal permeability and alterations in normal protective 
mechanisms may also be contributing factors.  Other risk factors have been identified and these 
include sepsis, length of stay > 1 week in ICU, traumatic burns injury, head injury, the presence of 
occult bleeding for at least 6 days, and high dose corticosteroids 
 

 Stress ulcers, unlike peptic ulcers, tend to cause GI bleeding and are not associated with abdominal 
pain.  The mucosal changes of stress-related mucosal injury mainly involve small erosions that do not 
lead to bleeding, but may develop into deeper ulcers, which cause bleeding 
 

 Over the decades, there has been a decrease in the incidence of clinically important bleeding due to 

stress ulceration.  This can be attributed to improved resuscitation, earlier initiation of enteral feeding, 
and possibly the use of pharmacologic prophylaxis 
 

 Pharmacologic prophylaxis is indicated in patients requiring mechanical ventilation for more than 48 
hours or in coagulopathy defined as platelet count < 50 or INR > 1.5 

 

                                                                    

 

 

 

 

 

 

 

 

 

Effects of medications for stress ulcer prophylaxis 
 

 Medications for pharmacologic prophylaxis act by inhibiting gastric acid secretion, neutralising gastric 
acid or protecting the gastric mucosa 
 

 A concern about prophylactic therapy for stress ulceration has been the potential for increased risk of 
nosocomial pneumonia.  Agents that raise gastric pH may promote the growth of bacteria in the 
stomach, particularly gram-negative bacilli that originate in the duodenum.  The extent to which reflux 

of gastric contents and secretions occurs even in healthy individuals suggests that these critically ill 
patients are susceptible to aspiration events   
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 Critically ill intubated patients lack the ability to defend their airway. Oesophageal reflux and 

aspiration of gastric contents along the endotracheal tube may lead to endobronchial colonisation and 
pneumonia or may precipitate pneumonias due to the decreased kill ing in the low-acid environment 
 

 There is also a concern that the use of stress ulcer medications may not only contribute to the 
development of ventilator-associated pneumonia, but that they may also risk clostridium difficile 

infection 
 

 Gastric acid is an important defence against the acquisition of clostridium difficile spores and the use 
of acid suppressive studies has been linked to an increased risk of clostridium difficile infection.  Thus 
understanding risks and benefits of stress ulcer prophylaxis is important.  For example, patients 

receiving enteral feeding have a lower incidence of stress ulceration than unfed patients.  In some 
patients, provided there are no contra-indications, it may feasible to discontinue stress ulcer 
prophylaxis if they are tolerating enteral feeding without any problem 

 

Minimising risk of airway aspiration  
 

 Critically ill patients are at risk of aspiration pneumonia and reflux of gastric contents into the 
oesophagus and the pharynx.  In order to decrease this risk, elevate the head of bed to a minimum of 

30°, and preferably to 45°, for all patients receiving enteral nutrition unless a medical contraindication 
exists 

 Monitoring of gastric residuals may be helpful in identifying delayed gastric emptying and increased 
risk of aspiration.  Aspirate the feeding tube as per NG feeding protocol i.e. every 6 hours 

 Use the reverse Trendelenburg position to elevate the head of bed unless contraindicated, when a 
patient cannot tolerate conventional head of bed elevation.  

 If it is necessary to lower the head of bed for a procedure or because of a medical contraindication, 
return the patient to a position with the head of bed elevated as soon as feasible 

 Monitor the tracheal cuff pressure every 2 hours and also prior to lowering the head of the bed as this 
may reduce the risk of aspiration.  Suction oropharynx prior to lowering the head of the bed as this 

may reduce migration of subglottic secretions into the lower airways 

                                                                                                                                                                                                                                                                                  

 

 

 

 

 

 

 

                        

 

 

 

Aspiration pneumonia develops after the inhalation of colonised oropharyngeal secretions                                       

and/or stomach contents into the lungs 
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Nutrition in the critically ill patient 
 

Malnutrition often leads to 

 

 Reduced organ function 

 Abnormal laboratory chemistry values 

 Infectious morbidity 

 Increased hospital stay 

 Poorer clinical outcome 

 Increased mortality 

 

 

Causes of malnutrition in ICU patients 

 

 Poor oral intake due to the acute illness before admission 

 Alcohol and drug abuse 

 Inadequate social circumstances 

 Malignancy 

 Inflammatory bowel disease 

 Chronic respiratory or cardiac failure 

 

 

Physiological effects of malnutrition 

 

 The obvious effects are reduction in weight, loss of fat and muscle wasting 

 Impairment of muscle function 

 Reduction in respiratory drive 

 Respiratory muscle weakness and therefore ventilator dependence 

 Decreased heart rate, arterial and venous pressure, stroke volume and cardiac output.  In criticall y ill 
patients with already compromised cardiac and respiratory function these additional stress es may 
prove to be catastrophic 

 Poor wound healing 

 Immunodeficiency 

 Decreased mobility and increased incidence of pressure sores 
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Perceived benefits of early enteral feeding  

 

 Maintains the integrity of the intestine 

 Stimulates gastric motility 

 Down regulates systemic inflammatory response 

 Non-use of the gut leads to increased gut permeability with bacterial translocation, inducing or 

perpetuating sepsis 

 Appropriate nutritional support improves the prognosis of critically ill patients 

 

Gut integrity  

 

 One of the factors implicated in sepsis in the critically ill is diminished integrity of the gut 
 

 Many researchers have explored the immunological role of the gastrointestinal tract and have shown 
that a compromise of the GI tract plays a role in the pathogenesis of infection in the critically ill patient 
 

 In health, the stomach and the bowel are essentially sterile, while the colon contains hundreds of 
different enteric bacterial species which are essential for the digestion of nutrients 
 

 The GI tract also serves as a barrier to micro-organisms, endotoxin and other bacterial or digestive 
products 
 

 The barrier is maintained by normal epithelial cells and their tight junctions and is supported by 
various immunological mechanisms 
 

 In the critically ill, the effectiveness of this barrier is reduced, the main cause being mucosal ischaemia.  
This enables the translocation of bacteria and endotoxin into the portal circulation 
 

 Translocation plays a distinct part in sepsis and shock which may progress to multiple organ failure 
 

 The provision of enteral nutrition can maintain mucosal integrity and reduce bacterial translocation  
The GI barrier function can be worsened by the absence of nutrients in the gut 
 

 It is suggested that enteral nutrition reduces colonisation of the upper GI tract and therefore reduces 
the incidence of nosocomial pneumonia 

                                                                                    

 

                                                              

 

 

 

 

When nutrients are not provided to the gut, there is 

shortening of the microvilli, the finger-like projections in 

the intestinal wall that serve to increase the surface area 

for nutrient absorption, and the surface architecture of 

the small bowel mucosa is disrupted 

Even if full enteral feed is not tolerated by the gut, a 

background amount of 10ml/hour may be helpful in 

preventing unwanted effects of reduced gut integrity 



16 
 

Metabolic effects of starvation  

 

 In the first few days glycogen stores are used and there is some gluconeogenesis from amino acids in 
muscle 
 

 Thereafter free fatty oxidation results in energy production from ketones 
 

 After fat serves are depleted, muscle bulk diminishes rapidly 
 

 Insulin secretion decreases as a response to low levels of carbohydrates and the metabolic rate 
decreases 
 

 Eventually essential amino acids are used for glucose production and cell death ensues  
 

 This leads to depletion of intracellular electrolytes, especially magnesium, potassium and phosphate 
 

 The imposition of critical illness on this situation results in even more severe depletion of body tissue 
and electrolytes 

 

 

                                      

 

 

 

 

 

 

 

 

 

Gluconeogenesis 
 

 The formation of glucose, especially by the liver, from non-carbohydrate sources such as amino acids, 
lactate and the glycerol portion of fats 
 

 This occurs when dietary sources of carbohydrates are insufficient to meet the demands of the body 
for glucose 
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Critical illness places an increased metabolic burden on the human body.  Critically ill patients are 

characterised by wide variations in their carbohydrate, lipid and amino acid (protein) metabolism.  Such 

variations can lead to increase in their energy requirement with accelerated protein catabolism and ultimately 

alterations of their immune and gastrointestinal systems 
 

In the normal weight individual, the metabolic response to injury causes an increase in protein and energy 

requirements.  As a result, endogenous substrates serve as fuel sources and as precursors for protein 

synthesis.  This response is mediated by counter-regulatory hormones (CRHs) such as epinephrine, glucagon, 

cortisol, and growth hormone, which regulate the flow of endogenous substrates between the various organs 

and tissues 
 

In addition, cytokines such as tumour necrosis factor and interleukin may play an important role in this 

systemic response inducing hyperglycaemia.  Such stress-induced hyperglycaemia has many deleterious 

effects including increasing infectious threat, fuelling pro-inflammatory effect, and slowing wound healing 
 

However, in non-diabetic patients, either after elective surgical procedures or after trauma, this “stress -

induced” hyperglycaemia is normally transient in nature lasting about 24 hours post injury, and reflecting the 

plasma concentrations of CRHs 

 

Sepsis and the Systemic Inflammatory Response Syndrome (SIRS) lead to  

 

 An increase in basal metabolic rate 

 Increased oxygen consumption and carbon dioxide production 

 An overall increase in resting energy expenditure 

 

                                                               

 

 

 

 

 

 

 

 

 

 

Patients with septic shock generally have high protein and energy requirements. Although a brief period 
(several days) without nutrition does not cause deleterious effects, prolonged starvation must be avoided  
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Nasogastric feeding protocol for patients in the Intensive Care Unit 
 

 

 

 

                                                        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Are there any contra-indications to enteral feeding? 
 

No Yes  
Discuss with medical staff                                          

Consider NG feed 10ml/hr for added gut protection 

On commencement of feeding protocol, the regime 

should be continuous with no breaks prior to checking 

aspirates.  (If the patient is at high risk of developing an 

ileus then consider 1 hour rest after each 4 hours of feed 

prior to checking aspirates.)                                                   

Use ONLY Nutrison 1kcal/ml 

Start Nutrison at 20ml/hr for 4 hours 

and then check gastric aspirate 

Start Nutrison at 40ml/hr for 4 hours 

and then check gastric aspirate 

Start Nutrison at 60ml/hr for 4 hours 

and then check gastric aspirate 

Once feeding established commence 

6 hourly aspirates  

Established feed will run continuously 

over the 24 hour period as per 

Dieticians’s prescription  

Aspirates 

 Gastric aspirates should be 

checked 4 hourly whilst 

establishing feed  
 
 

 

 If the aspirate is <250ml the 

aspirate should be returned and 

the feeding rate increased 
 

 
 

 If the aspirate is >250ml, return 

250ml and discard the remainder. 

Maintain feeding rate 
 
 

 

 If 3 consecutive aspirates are 

>250ml, reduce rate of feeding to 

previous rate tolerated and 

consider prokinetics e.g. 

metoclopromide or erythromycin  
 
 

 

 If after 24hrs gastric aspirate 

continues to be >250ml reduce 

rate to 10m/hr or stop if 

contraindications  

 

 

Patients at risk of refeeding syndrome → refer to refeeding protocol on page 19 
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Criteria for High Risk of Refeeding Syndrome 

 

Patients are at high risk of developing refeeding syndrome if they have one or more of the following: 

 

 BMI < 16 kg/m2 

 Unintentional weight loss > 15% within the last 3 to 6 months 

 Little or no nutritional intake for more than 10 days 

 Low levels of potassium ( < 3.5mmol/l), phosphate (< 0.32mmol/l) and magnesium (< 0.5mmo/l) 

 

Patients are at high risk of developing refeeding syndrome if they have two or more of the following: 

 

 BMI < 18 kg/m2 

 Unintentional weight loss > 10% within the last 3 to 6 months 

 Little or no nutritional intake for more than 10 days 

 A history of alcohol or drug abuse  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Protocol for NG feeding in patients at risk of Refeeding Syndrome 

Instructions  

 Correct low levels of potassium, phosphate and magnesium as per unit protocols prior to 
commencing feeding and maintain daily monitoring 

 Ensure pabrinex and thiamine preparations are commenced prior to commencing feeding 
 Inform Dietician.  Commence enteral feeding as per flow chart below 

 Aspirate as per NG feeding protocol 
 

Patient meets criteria for high risk of refeeding syndrome 

Day 1  →  Start Nutrison 1kcal/ml at a rate of 10ml/hr for 24 hours  

 

Day 2  →  Increase Nutrison 1kcal/ml to a rate of 25ml/hr for 24 hours  

 

Day 3 → Increase Nutrison 1kcal/ml to a rate of 50ml for 24 hours  

 

Do NOT increase further until reviewed by Dietician or Medical Team   
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Refeeding syndrome   
 

Refeeding syndrome is defined as severe fluid and electrolyte shifts and related metabolic complications in 

malnourished patients undergoing refeeding.  It takes place because of a dramatic increase in insulin secretion 

as glucose becomes the patient’s main energy source.  

 

Consequences of refeeding syndrome include 
 

 Hypokalaemia 

 Hypomagnesaemia 

 Hypophosphataemia. 

 Altered glucose metabolism 

 Fluid balance abnormalities 

 Vitamin deficiency 

 

                                      

 

 

 

 

 

 

 

Patients at risk 
 

1. At risk: those who have had very little or no food intake for > 5 days especially if already 
undernourished (BMI < 20kg/m2 and/or unintentional weight loss > 5% within the l ast 3 to 6 months 

 

2. At high risk: patients with any of the following: 

- BMI <16kg/m2 

- Unintentional weight loss > 15% within the last 3 to 6 months 

- Little or no nutritional intake for more than 10 days 

- Low levels of potassium or phosphate or magnesium prior to feeding 
 

3. Patients with 2 or more of the following: 

- BMI <18.5kg/m2 

- Unintentional weight loss > 10% within the last 3 to 6 months 

- Little or no nutritional intake for more than 5 days 

- A history of alcohol abuse or drugs including insulin, chemotherapy, antacids or diuretics 

These can lead to cardiac, respiratory, neuromuscular, renal, metabolic, 

haematological, hepatic and gastrointestinal problems. 

http://www.corporatecomplianceinsights.com/ten-questions-you-should-ask-about-risk-management/risk-miscalculation/
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Why it’s important to consider refeeding syndrome   

 

 This is an under recognised complication of nutritional support in critical care that can cause 
considerable morbidity and mortality 

 Feeding severely malnourished patients initiates a shift from the fatty acid metabolism of starvation 
back to carbohydrate metabolism with increased phosphate and thiamine requirements, causing acute 

thiamine deficiency, release of insulin, and an intracellular shift of potassium, magnesium and 
phosphate 

 Patients with normal pre-feeding levels of potassium, magnesium and phosphate can still be at risk of 
refeeding syndrome  

 Refeeding syndrome can occur in patients fed orally, enterally or parenterally.  It is less likely to occur 
in those fed orally since starvation is usually accompanied by a reduction in appetite however caution 

should be taken when prescribing oral nutritional supplements 

 At risk patients should be identified prior to feeding  
 

 

Prevention of refeeding syndrome 
 

1. Identify patients “at risk” and particularly those at “high risk” 

2. Make an urgent referral to the dietitian.  The patient will be reviewed by a dietitian as soon as possible 
OR within one normal working day 

3. Follow ICU refeeding protocol 

 

At risk patients 

 

 Introduce feeding at a maximum 50% total energy requirements for the first two days before 
increasing to full requirements if no biochemical abnormalities 

 Aim to meet the full requirements for fluid, electrolytes, vitamins and minerals from day 1 of feedin g. 

 Monitor electrolytes including potassium, magnesium and phosphate 

 

High risk patients 

 

 Restore circulatory volume and monitor fluid balance 

 Check electrolytes including potassium, magnesium and phosphate 

 Supplement potassium, magnesium and phosphate 

 Initiate vitamin supplementation 

(Oral supplementation of thiamine is preferable for patients with a functioning GI tract) 

 

1. IV: one pair of ampoules of pabrinex administered twice daily, immediately before feeding, and 

for the first 3 days 
 

2. Thereafter – reduce dose to one pair of ampoules of pabrinex for a further 7 days 
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Monitoring of patients receiving enteral nutrition  
 

 Electrolytes 

 BUN/Creatinine 

 Albumin 

 Calcium, magnesium and phosphate 

 Vital signs 

 Input/output 

 Weight 

 Abdominal examination 

 Stool frequency/consistency 

 

Features of Refeeding Syndrome Caused by 

 Cardiac failure 

 Hypotension 

 Arrythmias 

 Respiratory muscle weakness 

 Immune dysfunction 

 Rhabdomyolysis 

 Diarrhoea 

 Seizures 

 

 Hypophosphataemia 

 Hypomagnaesaemia 

 Hypokalaemia 

 

 Extracellular fluid expansion 

 Peripheral and pulmonary oedema 

Sodium retention due to insulin 

release and fluid shifts 

 Lactic acidosis 

 Coma 

 Neurological damage 

 Wernicke’s encephalopathy and/or Korsakoff’s psychosis 

 Cardiac failure 

 

Thiamine deficiency 

 

NICE recommendations for nutrition in patients at high risk of developing refeeding syndrome 
 

1. Start nutrition support at a maximum of 10kcal/kg/day, increasing levels slowly to meet or exceed full 
needs by 4-7 days 

2. Restore circulatory volume and monitor fluid balance and overall clinical status closely 

3. Administration of Vitamin B preparation (Pabrinex) and/or oral thiamine 

4. Provide potassium supplements (2-4mmol/kg/day), phosphate (0.3-0.6mmol/kg/day) and magnesium 
(0.2mmol/kg/day iv) unless pre-feeding levels are high 
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Overfeeding  
 

Over-feeding the patient may occur, especially if parenteral nutrition is used 

 

Effects of overfeeding 
 

 Excess carbohydrate administration leads to increased CO2 production and increased minute 
ventilation.  This exacerbates respiratory failure in patients with limited pulmonary reserve 

 Hyperglycaemia causes hyper-insulinaemia with increased transport of potassium and phosphate into 
the cells 

 In the liver, if fat or carbohydrate load is greater than 150% of total energy expenditure, fatty 
deposition, transaminitis (increased transaminases e.g ALT), cholestasis (interruption in the excretion 
of bile) and hepatomegaly occur 

 Excess lipid administration leads to congestion of the reticulo-endothelial system and an increase in 
serum triglycerides 

 Excess protein administration leads to increased production of urea.  El ectrolyte imbalances also occur 

 Overfeeding was a particular problem in the early days of parenteral nutrition and may have 
contributed to the excess morbidity seen in some trials comparing parenteral with enteral nutrition.  
Opinions on the harmfulness of parenteral nutrition are now being revised 

   

 

The use of Parenteral Nutrition (PN) 

 

Enteral feeding guidelines have shown the evidence in favour of early delivery and efficacy of use of the GI 

tract.  However, parenteral nutrition (PN) represents an alternative or additional approach when other routes 

are not succeeding (not necessarily having failed completely) or when it is not possible or would be unsafe to 

use other routes 

 

Indications for PN 

 

 All patients who are not expected to be on normal nutrition within 3 days should receive PN within 24 
to 48 hours if EN is contraindicated or if they cannot tolerate EN 

 

Access 
 

 A central venous access device is often required to administer the high osmolarity PN mixture 

designed to cover the nutritional needs fully 

 Peripheral access devices may be considered for low osmolarity i.e. <850 mOsmol/l mixtures designed 
to cover a proportion of the nutritional needs and to mitigate negative  energy balance 

 If peripherally administered PN does not allow full provision of the patient’s needs then PN should be 
centrally administered. 
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Presentation of the PN 
 

PN can be administered either using (1) separate containers or (2) from an “all -in-one bag system” prepared in 

the hospital pharmacy 

 

Problems associated with using separate containers 
 

 Requires numerous IV line manipulations 

 Increased risk of administration errors 

 Increased risk of septic and metabolic complications 

 

It is recommended that a complete all-in-one bag is used to reduce complications.  PN regimens contain more 

than 40 different components, including water, macronutrients (carbohydrates, lipids, amino  acids), 

electrolytes, micronutrients (trace elements, vitamins) and other additives 

 

What are the contents of PN? 
 

 Carbohydrates provide calories to the body.  They supply most of the energy or fuel the body needs to 
run.  The main energy source in PN is dextrose 

 Protein is made up of amino acids, which are the “building blocks” of life.  The body uses protein to 
build muscle, repair tissue, fight infections and carry nutrients through the body  

 Fat or Lipids are another source of calories and energy.  Fat also help carries vitamins in the 

bloodstream.  Fat supports and protects organs and insulates the body against heat loss  

 Vitamins (e.g. A,B,C,D,E and K) and minerals are also added and are needed for the body’s growth and 
good health. e.g. zinc, copper, chromium, manganese and selenium 

 Electrolytes are important for bone, nerve, organ and muscle function.  Electrolytes such as calcium, 
potassium, phosphorous, magnesium, sodium, chloride and acetate are  often added to the TPN 
mixture 

 

Suitable routes 

 

A. A short non-tunnelled central venous catheter commonly 
used in ICU 

 

B. A peripherally inserted central catheter (PICC) is inserted 
into the antecubital space and is sufficiently long to be 
threaded up into the superior vena cava 

 

C. An implantable port allows long-term, intermittent access to 
the central vein without the need for a catheter protruding 
from the skin.  This image shows the non-coring needle 

inserted that allows administration of medications 

http://what-when-how.com/wp-content/uploads/2012/08/tmp7ff0113.png
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Carbohydrates – which level of glycaemia should we aim to reach? 
 

Points to consider 

 Hyperglycaemia (glucose > 10mmol/L) contributes to death in the critically ill patient and should also 

be used to prevent infectious complications 

 Reductions in mortality rates have been reported in ICU patients when the blood glucose is maintained 
between 4.5 and 6.1 mmol/L 

 However there is a higher incidence of severe hypoglycaemia in patients treated to the higher limits 

 

 

 

 

 

 

 

 

 

 

 

 

 

Complications of PN 

 

 Catheter-related sepsis 

 Glucose abnormalities 

 Liver dysfunction 

 Serum electrolyte and mineral disturbances 

 Volume overload 

 

 

Less common complications include 
 

 Adverse reactions to lipid emulsions – hyperlipidaemia 

 Hepatomegaly 

 Mild elevation of liver enzymes 

 Splenomegaly 

 Thrombocytopenia and leukopenia 

 Gall bladder and biliary complications (cholestasis and cholethiasis): more common in paediatric PN 
patients, but are also likely in adults who have a complete lack of enteral/oral nutrition, short bowel, 
on long-term PN or are overfed total calories.  The impaired release of, or a complete obstruction of, 
bile is characterised by a rise in bilirubin, ALP and GGT (although these can be elevated due to other 

reasons) 

Carbohydrates are the main source of calories in almost all PN formulations.  Glucose is the main metabolic fuel 

for the human body.  The brain and peripheral nerves, the renal medulla, leukocytes, erythrocytes and bone 

marrow now use glucose as the main source of oxidative energy 

To meet the needs of the brain, the minimum daily amount of glucose is estimated to be 100-200g.  If this 

amount is not exogenously provided via nutrition, it will be generated via gluconeogenesis using amino acid 

precursors provided by skeletal muscle proteolysis.  In starvation, parenteral provision of glucose has a protein 

sparing effect, as it decreases the need for skeletal muscle breakdown 

In the critically ill, insulin resistance is the reason why parenteral glucose infusion, and parenteral nutrition in 

general, further increase the level of circulating glucose.  There is evidence that hyperglycaemia in the critically 

ill patient contributes to and aggravates complications such as severe infections, organ dysfunction and death 

 

Lipid tolerance is reduced in some conditions such as pancreatitis, 

unstable diabetes, hyper-trigylyceridaemia and severe liver disease 
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How is PN prepared? 
 

 PN is prepared in a strict aseptic environment by an appropriate qualified pharmacist 

 Emergency PN:  this is available in the emergency pharmacy cupboard and may be used out-of-hours 
and weekends   

 

Maintaining integrity of the PN solution 
 

 The PN solution is an ideal growth medium for micro-organisms 

 PN should not be stopped for any diagnostic tests and interventions 

 Nothing should be added to the PN bag as this has the potential to cause solution instability, 
compounding errors, inclusion of contaminants or infective agents 

 Administer through a dedicated port e.g distal port.  This port must not have been previously used.   
Do not add any other infusions to this port 

 Storage of PN: needs to be refrigerated.  Remove from the fridge 1-2 hours before hanging 

 Maximum hang time is 24 hours 

 Protect from light.  Light and heat can influence chemical stability. Lipids undergo oxidisation when 
exposed to light.  Protect from light using the protective cover provided 

 

Ordering TPN 

 

 Standardised order forms are available  

 Lab results need to be entered on the order form 

 The unit dietitian completes the PN order form 

 The form must be sent to the pharmacy department before 1100hrs 

 

Checking the PN solution 
 

 PN is a fluid prescription and should therefore be prescribed on the dedicated TPN  prescription chart 

 The solution requires to be checked by two registered members of staff 

 Check the PN solution against the PN order form.  Ensure that the patient’s identification label and 
details are correct.  Check expiry date of the solution 

 Countersignatures are required on the TPN prescription chart 

 

Preparing emergency PN solutions                                                  
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Monitoring patients on PN 
 

Monitoring during PN is particularly important because the patient is at greater risk of toxicity, deficiency and other 

complications 

 

Key aspects of monitoring include 

 

 Risk of refeeding syndrome 

 Indicators of overfeeding 

 Hyperglycaemia and hypoglycaemia 

 Micronutrient deficiency and toxicity  

 Complications of line access including line infection 

 

 

Other considerations  

 

1. Drug-nutrient interactions: Propofol is a lipid solution containing 1.1 calorie per ml.   
Some patients receive a continuous infusion of propofol for several days and this 
adds to the intravenous amount of lipid that the patient is receiving.  The fat and 

energy contribution of this infusion needs to be taken into account in planning the 
patient’s nutritional support regimen to avoid overfeeding, as it can be a significant 
proportion of the patient’s needs  

2. Allergic reaction to the infusion due to allergy to egg yolk: egg lecithin is used as 
the emulsifier in parenteral lipid  

3. Allergic reaction to the infusion due to allergy to soy or fish: parenteral lipid 
contains soybean oil/fish oil   

4. Managing points 2 and 3: a lipid-free parenteral nutrition formulation needs to be 
considered 

 

 

Stopping PN  
 

PN may be ceased for a number of reasons 
 

 Recommencing or established oral/enteral feeding 

 Line sepsis 

 Withdrawal of therapy 

 Unresolving acute liver failure 

 

When stopping PN it’s important to monitor for hypoglycaemia.  For patients already on an insulin infusion, 

insulin dosing will need to be adjusted accordingly when stopping PN 

Carefully monitor blood glucose 
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Ordering TPN 
 

 The ICU dietician is responsible for ordering the TPN.  This includes selecting the appropriate regimen 

and modifying any electrolyte/nutrient requirements  

 The prescription sheet needs to arrive in the Pharmacy department no later than 1200hrs 

 If emergency TPN is required outside Pharmacy opening hours, Lipoflex  Lipid Peri 1250ml is available  

The flow rate should be 26ml/hour for the first 48hrs for patients starting TPN or until the patient has 

been assessed by a Dietician 

 

Storage of TPN 

 The TPN bag is stored in a dedicated fridge 

 Never directly connect the refrigerated TPN to the patient’s central/peripheral line.  Remove the TPN 

bag from the fridge at least one hour before administration  

 

The following must be checked prior to administering TPN  

 Site and line for administration: TPN must be commenced using a previously unused dedicated CVC 

port.  The CVC port must be clearly labelled using the TPN sticker.  If no new/unused lines available → 

insert a new line.  

 Check TPN Prescription against the details on the TPN bag 

 Patient name and CHI number 

 Date of administration and expiry date on the TPN bag  

 Both nurses checking the TPN sign the fluid prescription → see reverse  

 Prior to connecting the administration set ensure that sealed compartments within the bag are broken 

– gently invert the bag to ensure contents are completely mixed 

 TPN is administered via a volumetric infusion pump at the correct rate as detailed on the bag   

 The TPN bag must be covered with a light protective cover to prevent degradation of its contents 

 The TPN must be connected and disconnected using aseptic non touch technique (ANTT)  

 

Monitoring requirements during TPN  

 Blood glucose monitoring at least twice daily on non-diabetic patients  

 Electrolyte monitoring once daily  

 Temperature monitoring – minimum 4 hourly  

 Accurate fluid balance  

 

Additional information  

 The TPN bag must not be connected for more than 24hrs.  Discard any unused solution.  

 Ensure patient is prescribed pabrinex for the first 10 days of commencing TPN → 1 pair BD for 3 d ays, 

then 1 pair OD for 7 days
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