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COVID – Basic Critical Care Dietetics Tutorial 

Patient assessment:
Keywords to know:

Intubated – when a patient has a breathing tube inserted in their trachea. This is called an oral ETT. These patients will often be sedated as it is not pleasant having a large tube down your throat.
Extubated – when the breathing tube is removed.
Weaning – the process of a patient coming off the ventilator. This is especially used for tracheostomy patients. 

Mode of ventilation –
PRVC (pressure regulated volume controlled) – breath is initiated by the ventilator and the ventilator decides how much goes in and is removed
                             PC (pressure control) – breath is initiated by the ventilator but patient can initiate breath on top of the ventilator, pressure of oxygen is controlled by the ventilator


PS (pressure support) – breath initiated by the patient but the machine provides additional support



SIMV (synchronised intermittent ventilation) – works in synchrony with the patients breath. Patients initiate the breath. Provides less pressure, so often used in brain injuries

                              CPAP hood (non-invasive)

                              Facial CPAP (non-invasive) 
Drs have suggested that non invasive ventilation methods are less likely to be used with COVID due to increased risk of spreading disease. 

Consider mode of ventilation and effect this will have on route of feeding & nutritional requirements.

· Route of ventilation – 

· Oral ETT (endotracheal tube) 
· Tracheostomy (percutaneous or surgical) a tube inserted into the trachea to attach a ventilator. This enables patients to come off sedation and wean from the ventilator by doing more breathing exercises. It can cause issues with communication as they can’t speak whilst the tracheostomy cuff is up. All patients with traches should be referred to SLT who will advise on cuff-down periods and also provide communication aids. Patients should not eat with the cuff up. 
· Normal (breathing through nose/mouth)

Gives an indication how long the patient is likely to be ventilated for.  Traches are used for patients who are improving clinically but struggling to wean from the ventilator.
Oral intake should be deferred until at least partial cuff deflation is achieved because:

· Secretions collecting above the cuff can trickle down past the cuff leading to infection.

· Cuff can cause tracheo-oesphageal friction resulting in breakdown of tracheal wall and fistula formation.

· Inflated cuff reduces laryngeal elevation leading to reflux & aspiration.

· If there is any danger of aspiration need to know immediately but with an inflated cuff such information is delayed.

· FiO2 – Fraction of inspired oxygen  (normal room air 21%)
The higher the FiO2, the sicker the patient. 
· PaCO2  – Pressure of carbon dioxide (normal values  4.67-6kPa)
If levels are high it may mean that the patient is not well ventilated, often seen in chronic asthmatics/COPD patients or it could mean you may be overfeeding the patient. See section on overfeeding.
· BM’s – aim for 7-11mmol/l
If BM’s are high first check for history of diabetes and check if patient is on sliding scale insulin.  Insulin may need increasing but first check you are not overfeeding the patient.  If BM’s are low sliding scale insulin may need to be reduced, check patient absorbing and check not underfeeding. 
· Gastric aspirates  - normal levels <500mls (<150mls for PEG’s)
NG aspirates are taken 6 hourly.  An aspirate less than 500mls indicates the patient is absorbing their feed. 250ml is replaced. Observe for abdominal distension and vomiting also. If 2 consecutive aspirates above 500mls patient probably not absorbing, so need to get prokinetics prescribed – usually dual therapy metoclopramide & erythromycin.  If still no improvement after 96hrs need to consider post-pyloric feeding or TPN. If the patient is proned, NGA cutoff should reduce to 300ml as patient is less likely to tolerate their feed when lying on their front. 
· Urine output   -  normal 35mls/hr

Check fluid balance for the day and observe for signs of oedema.

· Renal replacement therapy -
Patients in renal failure may need CRRT which is a continuous form of renal replacement therapy.  Whilst on CRRT fluid balance should not be a problem, the time to think about the fluid you are providing in the feed is when CRRT is changed to overnight or stopped.  Consider using more concentrated feeds as necessary but liaise with the doctors first.  

Patients already on HD/PD prior to admission to critical care may continue on HD/PD  (nursing staff come over from renal unit to do this), if so need to consider any fluid restrictions patient may already be on. Liaise with Dr’s.
· Commonly used drugs -
Sedatives:
· Propofol    (1.1 kcals/ml – soyabean based emulsion) –
· Midazolam

· Clonidine

· Ketamine
· Atracurium – paralyses the patient. They are less likely to absorb feed if they are on this. 
Cardiovascular:
· Noradrenaline - inotrope, vasoconstrictor  ↑ BP, increases strength of     

                      contraction of heart muscles
· Vasopressin  - ↑ BP
· Alfentanil -  opiate analgesic
Sliding scale insulin – dose adjusted each hour depending on blood glucose levels. They follow charts VRII and VRIII.
Phenytoin – check route of administration as often IV. Stop feed 2 hours pre and post dose if enteral.
Prokinetics – erythromycin/metoclopramide
Laxatives

Rifampicin – stop enteral feed for 2hrs before and 1hr after dose.

Neostigmine - drug to enhance neuromuscular transmission – causes mucous production and diarrhoea
· Fluids -
· 10% dextrose  (0.4kcals/ml) 50ml/hr over 24 hours = 480kcal

· 5% dextrose  (0.2kcals/ml)

Recommend swapping dextrose for saline in those patients at risk of refeeding syndrome. Give 50ml water flushes for all patients on feeds whilst on IV fluids/meds.  You will need to consider fluid requirements and increasing flushes in patients nearing discharge and in those patients who no longer need IV meds/fluids.
· Biochemistry/Haematology -
· Po4/Mg -  recommend replacement as necessary 
· ↑ Na  150+  - recommend NG water first as usually just dehydrated (unless on diuretics),  if ongoing consider using Nutrison Low Sodium.  If patient is on CRRT this will lower the Na so there should be no need to intervene.
· ↓Na   - if very low (<120mmol/l) consider using a low sodium feed so the sodium doesn’t increase too rapidly. Increasing a patients sodium levels too fast can cause brain damage.
Calculating Requirements in Critical Care:
For COVID19 cover, we will be using ESPEN 2018 guidelines for estimating energy and protein. 

Energy:
Usually use Penn State Equations (PSU), but during COVID19, recommend the following, unless comfortable using PSU. 
20-25kcal/kg during catabolic phase

25-30kcal/kg during anabolic phase

Would suggest start at the bottom end of the range (if possible) and working up as patient improves.
Protein:

1.2-1.5g/kg 

Use 1.2 for most patients. Increase to 1.5 for patients on CRRT, burns, trauma, necrotising fasciitis, grade 3+ pressure ulcers.

All patients should have their requirements recalculated on extubation (use PENG handbook). 
Obesity:

Current evidence suggests we should hypocaloric feed obese patients. Either use:

· 60-80% of PSU equation (my preference as more specific to the patient’s clinical condition)

· BMI 30-50kg/m2  11-14kcal/kg actual body weight (ASPEN) 
· BMI >50kg kg/m2 22-25kcal/kg Ideal body weight (ASPEN) 
· For protein, ASPEN recommends 2-2.5g/kg IBW but this is impossible to meet, so I do 1.2-1.5g actual body weight and then do 75% of this

Feeding routes/regime:                                  
· Enteral feeding regimes:

· 24hr feeding unless imminent transfer to the ward then swap to a 20hr regime
· Prioritise protein requirements but avoid overfeeding calories

· Fluid (see above)
· Ideally, we should provide 120g CHO daily (5g/hr)as a minimum to maintain brain function

· Sometimes, if propofol is high, this means you may need to use peptisorb to keep kcal low and CHO sufficient (17.6g CHO/100ml)

· If on insulin infusion, you need to ensure 5g/hr of CHO otherwise they will prescribe IV glucose, which provides 480kcal/24 hours

· Remember to consider IV glucose if running – it usually stops once feed is above 35ml/hr so ask the nurses if it’s likely to continue or able to be stopped

	Enteral feed
	Minimum Rate
	CHO content (g/hr)
	CHO content

(g/100ml)

	Nutrison Protein Plus
	35ml/hr
	4.96g
	14.2

	Nutrison Standard/ Low Sodium
	40 ml/hr
	4.92 g
	12.3

	Nutrison Concentrated
	25 ml/hr
	5g
	20.3

	Nutrison Energy
	27ml/hr
	4.94g
	18.3

	Nutrison Peptisorb
	28ml/hr
	4.93g
	17.6


· Consider propofol dose take when planning your feed if running at anything above 5ml/hr. 

	Rate
	Kcal

	5ml/hr
	132

	10ml/hr
	264

	15ml/hr
	396

	20ml/hr
	528

	25ml/hr
	660

	30ml/hr
	792


Remove the kcal provided from propofol from the requirement and consider adding in prosource TF.

	Example:

Weight = 70kg

Est. Requirements = 1400-1750kcal, 84g protein
Propofol = 15ml/hr = 396kcal

Target to meet with feed = 1004-1354kcal, 84g protein

Plan = 35ml/hr Nutrison Protein Plus and Prosource TF tds = 840ml, 1182kcal, 86g protein. This ensures minimum CHO content of 120g/day


· Routes of feeding:

NG – Majority of patients – usually checked by x-ray because aspirates are often pH >5.5 due to IV pantoprazole. This is reportedly difficult for COVID patients so hopefully aspirates will be enough!
PEG – Consider if long term feeding likely to be required e.g. spinal cord injury, neuro rehab, CVA

NJ – Liver Resections, Pancreatitis (always use Peptisorb then shouldn’t need creon, N&V often a big problem) unlikely to get during COVID19
Surgical Jej/Pej – Usually put in during upper GI surgery e.g. Ivor Lewis, gastrectomy

(if no feeding tube placed in theatre patients are usually left NBM for 5 days then build

up fluids/diet)

TPN – ileus, open abdomen, anastomotic leaks/perforations, post complex bowel surgery if ileus expected, fistulas, AAA, pancreatics not tolerating enteral feeding
Troubleshooting guide for dietitians

	Problem
	Reason
	Solution

	Persistently raised PaCO2 (>6kPa), blood glucose (>11mmol/l), Triglyceride (>2.2mmol/l) or increasing insulin requirements
	Could indicate overfeeding. Propofol dose may have been increased or IV glucose commenced. 

High PaCO2 could be due to respiratory distress/COPD/poor lungs – so not a good indicator of overfeeding in COVID19 patients. Don’t use in isolation to adjust your feeding plan.

High blood glucose levels – check not on IV glucose. Is the patient diabetic? 
Critical illness causes insulin resistance and also the body can produce around 500kcal daily of glucose when initially critically ill. 

Increasing insulin requirements as patients become insulin resistant when critically ill.

High triglyceride could be due to propofol, PN or pancreatitis. Check baseline – is it much higher? Doctors may reduce propofol if TG increases rapidly.
	· Check propofol dose – has it changed?

· If you think that the patient is receiving too many calories, reduce the feed a little, try 100kcal daily initially but aim to meet protein needs using prosource TF (I wouldn’t exceed 6 daily) – don’t forget to remove the kcal for these (44kcal, 11g protein). 

· Remember that we’re likely to be working from estimated weights and using estimated requirements – this is all a rough guide and monitoring will be key.

	Diarrhoea (if high output stoma >1500ml please refer to trust guidance)
	Medications, GI infection (eg. C.diff), feed intolerance

It is not uncommon for critically ill patients to have GI intolerance. Monitor stools and if it seems to be getting worse, consider fibre feeds. 

If diarrhoea is ongoing and affecting skin integrity they may use a faecal collector system, called a flexi-seal or SECO. This is a tube inserted into the rectum and collects stool. They will often prescribe laxatives to ensure the stool remains loose.
	Send stool sample. If negative:
1. Alternate 1000ml bags of Nutrison Protein Plus and Protein Plus Multifibre at the target rate – revert to previous plan after 2 days if symptoms worsen
2. Consider Loperamide – discuss with doctors
3. Consider requesting Fybogel – soluble fibre and usually has good results for diarrhoea but may risk blocking NGT so discuss with pharmacy/doctors 

	Constipation
	Gut immotility due to sedation. 

	1. Follow Critical Care Guidelines for Constipation 
2. Ensure sufficient fluid intake
3. If no improvement, alternate 1000ml bags of Nutrison Protein Plus and Protein Plus Multifibre at the target rate – revert to previous plan after 2 days if symptoms worsen

	Raised sodium (>150mmol/l)
	Could indicate dehydration or excess sodium input
	1. Discuss with pharmacy – are all sodium containing medications required?
2. Discuss with doctors – can water flushes be increased? Consider an additional 50ml every hour (300ml/6 hours) or use Nutricia gravity giving set to deliver water at 50ml/hr. 
3. If these steps do not improve sodium levels, change to low sodium feed – you will probably need to add prosource TF too as this is a lower protein feed.  

	Prone positioning
	Patients are placed in the prone position to help relieve the work their lungs have to do. This involves turning them onto their front for a number of hours. 
They are less likely to absorb their feed when prone as the weight of their body is on their stomach. 

Prone positioning is NOT a contraindication to enteral nutrition. 
	Reduce NGA cutoffs to 300ml every 6 hours to minimise risk of vomiting
In proned patients, concentrated feeds are less well tolerated due to these feeds exacerbating GI intolerance.
You may need to account for the fact that feed will be turned off for a number of hours if patients are being proned more than once a day.

Prone guidelines 
Prior to proning, patient’s enteral feed should be temporarily stopped 1 hour prior to the turn and the nasogastric tube should be aspirated (discard any gastric residual volume). Leave the feed connected. Once the turn is complete, recommence feeding following the critical care nasogastric feeding algorithm. Reduce GRV cut off to 300ml every 6 hours (reduce to 4 hourly if continued problems with absorption)

	Increased NGAs
	Not absorbing feed due to severity of illness or ileus
	Follow prokinetic guidelines
If on prokinetics (erythromycin and metochlopramide) and NGAs remain higher than 250-300ml, consider changing to a more concentrated feed unless the patient is requiring regular proning. This may help them to absorb better. 

	AKI not on CRRT
	If on CRRT, electrolytes and fluid will be managed by the machine. If off CRRT due to lack of machines, you will need to consider a concentrated feed to reduce volume and electrolytes.
	Change feed to nutrison concentrated and prosource TF. 

	Overnight feed required
	Patient has started to eat and drink
	Don’t agree for NGT to come out immediately. Many critically ill patients struggle with appetite, taste changes and early satiety. I would either continue on 24 hours feed or swap to 12-16 hour overnight feed and add in some supplements. Overfeeding is less of an issue once patients are no longer intubated so don’t worry if it looks like you’re offering too much – they probably won’t take it all anyway. 

	NG tube out and patient able to eat and drink
	Tube dislodged
	If the tube is not going back in and patient is able to eat and drink, offer supplements and snacks as per usual. Assume they won’t meet estimated requirements initially. 


Useful resources
BDA COVID guidance  (includes some tutorials and guidance from other trusts)
Guideline for alternative feeding methods, Nutricia 
Critical Care Guidelines

· Singer et al (2018) ESPEN guideline on clinical nutrition in the intensive care unit. Clinical Nutrition 
Access at: S:\General\Critical Care Dietetics\Critical Care Guidelines\ESPEN 2018.pdf
· McClave et al (2016) Guidelines for the Provision and Assessment of Nutrition Support Therapy in the Adult Critically Ill Patient: Society of Critical Care Medicine (SCCM) and American Society for Parenteral and Enteral Nutrition (A.S.P.E.N.)  JPEN Volume 40 Number 2 159–21.

Access at: S:\General\Critical Care Dietetics\Critical Care Guidelines\ASPEN guidelines 2016.pdf
· Heyland et al (2003) Canadian clinical practice guidelines for nutrition support in mechanically ventilated, critically ill adult patients. JPEN, 27: 35. (note updated recommendations in place for 2007/2009/2013/2015).  
    Access at: http://criticalcarenutrition.com/ 
    Or: S:\General\Critical Care Dietetics\Critical Care Guidelines\Canadian Guidelines2015.pdf
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