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Burns result from physical exposure to:  

heat, chemicals, radiation or electricity  

 

Injury affects the skin and in some cases 
muscle and bone. 

 

Severity of the burns is classified by 
how deep the burn penetrates the body. 

Causes of Burns 



depth:   
               superficial    

               deep 
     
area:   

          Small area: <15% 
           middle area: 15-30% 
           large area: >30% 
 

Classification of burns 



 



 First degree burns 

Superficial, dry, red and painful 

 Second degree burns 

Blisters, very painful 

 Third degree burns 

Extends completely through 
dermis, less painful 

 Fourth degree burns 

Extends beneath fat into bone or 
muscle 

 

Degree of burns 



Mild: <10%TBSA 

 
 Moderate: 10-30% 

 
 Severe: total area 30-50% 

 
Major: total area >50% 

Severity of burn injury 



Initial burn shock results in: 

 

Extensive inflammatory process 

Rapid fluid shifts & fluid loss from the 
wound 

Pathophysiology 



Progresses  through 3 phases of metabolic stress: 

1. Ebb: Hypovolemia, ↓ O2 availability to 
tissues 

Goal: restore blood flow to organs, maintain 
oxygenation to all tissues 

2. Flow: Hypermetabolism, catabolism, 
altered immune and hormonal response 

Degree of hypermetabolism depends on severity 
of burn 

3. Recovery: Return to anabolism & normal 
metabolic rate 

 

Pathophysiology 





  Rapid fluid shifts 

 Capillary permeability with burns  

 Fluid loss deep in wounds 

 Metabolic acidosis 

 Protein loss 

 Hemoconcentration , Hct increases 

 Low blood volume, oliguria 

  Hyponatremia 

  K – damaged cells release K 

 

Hypovolemic State: First 48° 



 



Evaporative water loss from burn wounds 
may reach 300 cc/m2/h (normal = 15) 

 

Heat loss may reach 580 Kcal/hour. 

 



The Dietitian only needs to document the 

total amount of fluids the patient is 

receiving via artificial nutrition 

Fluid 



 Isotonic 
  Most common are lactated Ringers or NaCl 

(0.9%) these do not generate a difference in 
osmotic pressure between the intravascular 
and interstitial spaces 

 

 Subsequently LARGE amounts of fluid are 
required 

 

Acute Resuscitation: Crystalloids 



First 24h: 

 4 mL Lactated Ringer’s × weight in 
kg × %TBSA 

50% of fluid in first 8h 

50% over next 16h 

Keep urinary output 0.5 – 1 mL/kg/h 
 

Fluid requirement: Parkland Formula 



Pulse < 120 beats per minute 

Urine output for adults 30 - 50 cc/hour 

Systolic blood pressure > 100 mm Hg 

Blood pH within normal range 7.35 -7.45 

 

Signs of Adequate Fluid 
Resuscitation 



IV fluid should consist of glucose in water 
and plasma to maintain adequate 
circulating volume. 

 

Calorie and protein needs may be twice 
normal 

 

 

Post-Resuscitation Period:  
The Second 24 Hours 



  Aggressive nutritional support 

  Rapid wound closure 

Control pain and stress 

Prevent sepsis 

 

Fighting the Metabolic Response  



• Assess patient within 48 hours (try 24 
hours) 

• Follow up with the patient every 3 days 

 

Dietitian responsibility 



The dietitian should implement a nutrition 
plan that considers: 

 

 

Status and location of wounds 

Process of skin replacement 

Respiratory needs and lung function status 

Nutritional and physical status prior to 
injury 

Pyrexia 



Continue… 
 

 Gastrointestinal function 

 The psychosocial status of the patient and family 

 The level of alertness of the patient 

 Pain management and sedation 

 Individual patient factors 

 



Minimise weight loss to <10%; maintain 
normal growth and development in 
paediatrics 

Preserve lean body mass 

 

Optimise wound healing and skin graft take 

 

Support the immune system 

The aims of nutrition therapy 
 

Midlands Burn Care Network 
Guidelines for the Nutritional Management of Adults and Paediatrics,2012 



Correct any pre-existing nutritional 
deficiencies 

 

Maintain bowel function 

 

  Maintain gut integrity and reduce risk of 
bacterial translocation 

 

The aims of nutrition therapy 
 

Midlands Burn Care Network 
Guidelines for the Nutritional Management of Adults and Paediatrics,2012 



 Height 

  Admit wt 

 Usual wt 

 % tbsa 

  Food allergies / intolerances 

  Difficulty chewing / swallowin 

 Supplements prior to admission 

 Previous gastrointestinal issues 

 Previous substance abuse? 

 

Initial Assessment 



 Energy requirements can increase as much as 
100% above REE 

 Exaggerated protein catabolism and increased 
urinary nitrogen excretion  

 Protein is lost through the burn wound exudate 

 Burn patients are particularly susceptible to 
infection 

 patients with major burns may develop ileus and 
are anorexic 

Nutritional needs 



 Enhance susceptibility to infection 
 

 Compromise wound healing 
 

 Induce multiple organ dysfunction (prolonged high 
levels of cytokines) 

 
 Increase mortality 

 
Delayed enteral feeding (>18 hours) results in a 

high rate of gastroparesis and need for intravenous 
nutrition 

 

failure of meeting Energy & Protein  
 



 Indirect calorimetry (IC) is considered the gold 
standard 

 

Several studies have shown that the REE increase 
was most pronounced during the first weeks, 
decreasing progressively thereafter 

 

 

 

 

 

Energy requirement 



Energy requirement 



 



 

Under-nutrition 
Malnutrition, immune deficeincy, prolonged 
dependency on mechanical ventilation, delay 
in healing process, infection, increased 
morbidity and mortality. 

 

Over-nutrition 
Fatty liver, infection, hyperosmolarity, 
hyperglycemia, overload of respiratory 
system, carbon dioxide retention and 
metabolic acidosis, uremia, dehydration, 
compromise immunity 

 



 

 

 

 

 

 

 

 

 

 

 

EER =  BMR* IF*AF 

Energy (1)  

Beth et al,  Determination of Resting Energy Expenditure After Severe Burn 2013; 
Journal of Burn Care & Research: 34 (1)  



 

Energy (2)   



Continue: Curreri formula 



 

 

 

 

 

 

EER= BMR*IF*AF 

  (3)Schofield Formula 



 
 
 
(4)Cunningham prediction 
equation 



For adult patients: 

REE (kcal) = -4343 + (10.5 x TBSA burned) + 
(0.23 x caloric intake) + (0.84 x Harris Benedict)  

+ (114 x T (◦C)) - (4.5 x days post-burn) 

 

EER= REE*AF 

 (5)Toronto formula 



 

 

 

 

 

EER= BMR* IF 

(6)Simple Formula 



In ICU 
(1)Ireton-jones equation 



 

 

 

 

 

EER= BMR* AF 

(2)Simple Formula 
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Protein catabolism increases in burn patients 
leading to protein losses of 260 mg protein/kg/hr. 

 

Proteins requirements: 1.5- 2 g/kg/d for adults and 
2.5-4 for children 

Non-protein calorie to nitrogen ratio should be 
maintained between 150:1 for smaller burns and 
100:1 for larger burns 

 

Proteins and specific amino-acids 

burn injury/9 Estimating Protein Requirements.pdf


 

Glutamine: 0.3 g/kg/d during 5-10 days 

In commercially available 20% glutamine the 
osmolarity is high (approximately 900 
mosm/L); 

  however, because the pH is neutral, this 
does not irritate the peripheral veins. 

Parenteral glutamine  
supplementation 



 20-30 g/day 

 The uptake of crystalline or dipeptide glutamine 
is fast and occurs in the upper part of the 
jejunum 

 Only a fraction of the absorbed glutamine can be 
recovered in the portal blood 

 another fraction of the absorbed glutamine is 
utilized in the liver 

 first "pass elimination" is substantial: 40-90% 

Enteral glutamine 
supplementation 



 55-60% of energy  

 

 Optimal nutrition support in burns consists of at 
least 50 % carbohydrate calories,  

 Glucose administration at rate of 5 –7 mg/kg/min 

 

 Excessive carbohydrate  

 Increase Oxygen consumption, 

 hyperglycaemia,  

 fatty liver 

 

Carbohydrates 



15-20% of non-protein energy as fat is optimal 

 

15% of calorie 

 

Overfeeding  

 hypertriglyceridaemia 

 compromise immunity 

 

Lipids 



Most enteral formulas have an omega 6:3 
ratio between 2.5:1 and 6:1 while the  

immune-enhancing diets have an omega 
6:3 ratio closer to 1:1.  

Lipids 



Micronutrient Supplementation 

 Daily MVI 
 500mg Ascorbic Acid BID 
 220mg Zinc (if not receiving IV trace elements) 
 10,000 IU Vitamin A 
 IV Trace elements (copper, zinc, selenium) for >20% 

TBSA. Requires central access. 
 
 7-8d course for 20-40% burn 
 14d course for 40-60% burn 
 21d course for >60% burn 



Feeding Modalities 

If <20% TBSA, can trial high kcal-prot diet 
with po supps.  

 

If ≥20% TBSA or <90% IBW, EN indicated.  



TPN only indicated when 

 

  EN fails  

 in cases of abdominal compartment 
syndrome 

 

Feeding Modalities 



 Nutrition therapy should be initiated early 
within 24-48h of injury, preferentially by the 
enteral route. 

 Enteral nutrition 

 The gastrointestinal tract is particularly at risk 
during the early burn resuscitation phase 

 

Mode of nutrition support 



 Attenuation of the stress hormone levels, 

 Increased immunoglobulin production, 

 Reduction of stress ulcers 

 Reducing the risk of malnutrition and of 
energy deficit 

 Reduced weight loss and duration of hospital 
admission 

Advantages of early feeding 
by the gastric route  



 Adults with burns less than 20% TBSA may be 
able to meet their requirements orally. 

 

 A high protein, high energy diet which includes 
mid-meal snacks and high protein drinks (milk 
drinks or commercial supplements) should be 
offered 

Mode of nutrition support 
ORAL feeding 



 Polymeric complete  

 Polymeric fat-free 

 Fibre-containing feeds 

 Specialised disease-specific and 
pharmaconutrient feeds 

 

ORAL feeding 
Types of oral supplement 



 For adults with burn injuries ≥20% TBSA  

 For pediatric patients with burn injuries ≥15% 
TBSA 

 

 The gastric route should be attempted first 

 NG feeding is generally considered a short term 
form of nutritional support.  

 

 50-100% TF volume often delivered over 12-16h 

Tube feeding 
 



 NICE guidelines advise PEG placement should 
be considered for patients requiring enteral 
feeding > 4 weeks 

 

 ASPEN recommend closely scrutinizing signs of 
gastric intolerance e.g.  

 abdominal distension,  

 hypoactive bowel sounds,  

 increasing NG tube aspirates (GRV) 

 increasing metabolic acidosis 

 

Tube feeding 



 

 Postpyloric access in case of pyloric 
dysfunction in the most severely burned 
patients 

 

 The use of NJ feeding is recommended in 
patients that fail nasogastric feeding due to 
gastric stasis or persistent vomiting 

 

 

 

Tube feeding 



 Jujenal feeding 

Confirmed gastric stasis 

Poor tolerance to gastric feeding (e.g. high 
GRVs, frequent vomiting) 

Feed sterility becomes very important 

  Delivery rates must be slow 

 

Tube feeding 



Delay Start 

Difficult resuscitation 
or septic onset 

Hemodynamically 
stable 

High vasopressor requirement 
(dopamine: 10–20 mg/kg/min; 
epinephrine: 0.5 mg/kg/min) 

Weaning vasopressor 
requirement 

Apparent abdominal 
distention 

Abdominal girth is at 
baseline or abdomen 
is soft, non-distended 

Gastric output >200 mL/day Diminishing gastric 
output 

Clinical guidelines for delaying gastric 
enteral feedings 



Categories of enteral formulas: 

Polymeric  

Whole protein nitrogen source, for use in patients 
with normal or near normal GI function 

Monomeric or elemental  

Predigested nutrients; most have a low fat content 
or high % of MCT oil (medium-chain 
triglycerides); for use in patients with severely 
impaired GI function 

Choosing Appropriate Formulas 



An “ideal” enteral formula might include 
the following: 

 

high-protein (NPCal:N2 of ≤ 100 :1), 

low fat ( 15 %) 

 



Preventing and solving 
complications of tube feeding 



Problem  Cause Prevention Treatment 

Nausea, 
vomiting 

and/or 
abdominal 
distension 

Rapid infusion 
of feed 

Start slowly and 
gradually build 
up to prescribed 

volume 

Review infusion 
rate 

Gastric stasis 
 

Assess GRV in 
high risk 
patients 

If vomiting or 
GRV 

>5ml/kg 
consider 

prokinetics or 
post-pyloric 

feeding 

Side effects of 
medication 

Review 
medication 

Constipation Investigate & 
treat causes 
constipation 



Problem  Cause Prevention Treatment 

Constipation Medication 
side effects 

Provide 
estimated fluid 
requirements & 

monitor 
fluid balance 

Review 
medication 

Inadequate 
fluid & fiber 

Review fluid 
provision & fiber 

content of diet 

Changes in 
gut motility 

Consider 
enemas/laxatives 

Patient’s 
inactivity 

Encourage 
physical 
activity if 
possible 



Problem  Cause Prevention Treatment 

Diarrhea Medication side effects 

Pre-existing bowel 
disorders 

antidiarrhoeal 
medication if no 

infection 

Rapid infusion of feed Start slowly & 
gradually build 

up to prescribed 
volume 

Infection 

Poor feed handling & 
administration 

techniques 

Observe good 
hygiene practices 

Food related factors Review osmolarity 
& fibre content of 

feed 



Problem  Cause Prevention Treatment 

Diarrhea Antibiotic 
associated 
diarrhoea 

Probiotics may be 
effective 

Malnutrition 

Overflow Constipation Prompt treatment of 
constipation to 

prevent 
patient becoming 

impacted 

Consider 
enemas/laxativ

es 

non-
obstructiv

e bowel 
necrosis 

aggressive 
enteral 

nutrition  



Hyperosmolar solutions such as glucose and 
amino acid  

 

Complications: sepsis, air embolism, and 
thrombosis 

more likely to occur compared with the infusion of 
parenteral nutrition peripherally 

parenteral feeding central rout 



It is not the optimal access route in situations of 
severe metabolic stress 

 

can be used for months at a time when a fat 
emulsion is included in the parenteral solution 

only lower osmolarity solutions can be given to 
avoid thrombophlibitis and fluid overload 

parenterl feeding peripheral route 



  Body Mass Index (BMI) less than 16 kg/m2 

  Unintentional weight loss greater than 15% 
within the last 3–6 months 

  Little or no nutritional intake for more than 
10 days 

 Low levels of potassium, phosphate or 
magnesium prior to feeding 

 

 

Refeeding syndrome 



Start nutrition support at a reduced rate 

 

Provide immediately before and during the first 10 
days of feeding 

Oral thiamine 200–300 mg daily,  

Vitamin B co strong 1 or 2 tablets three times a day 

Multivitamin/trace element supplement once daily 

    Correct low level of Mg, K+, phosphate 

REFEEDING SYNDROME 




