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Nutrition Management of Adult Burn Patients 
Christina Rollins, MS, RD, LDN

Burn injury is a serious and life threatening condition. Approximately 500,000 
people in the US undergo treatment for burn injuries each year, with about 40,000 
of those injured requiring hospitalization and roughly 4,000 cases resulting in 
death.1 Burn patients are the sickest population in the hospital, often suffering 
from medical complications such as respiratory failure, acute renal failure, and  
liver damage.2

Nutrition is vital to the health and recovery of burn patients. While underfeeding 
can lead to muscle wasting and delays in wound healing, overfeeding can have 
equally serious complications such as hyperglycemia, fatty liver, and prolonged 
ventilator dependency.3 

Burn Severity 

Skin is the largest organ of the body and is comprised of two layers: epidermis 
and dermis. The epidermis is the outermost layer of the skin and serves as a 
protective barrier, while the dermis is located beneath the epidermis and provides 
strength and elasticity. Skin is important to normal body function as it serves as a 
protective barrier, maintains body fluids, regulates body temperature, is necessary 
for synthesis of cholecalciferol (the inactive form of Vitamin D) from sunlight, 
influences body image, and acts as both an excretory and sensory organ.4

Burns are characterized one of three ways: superficial (1st degree), partial thickness 
(2nd degree), and full thickness (3rd degree). Superficial burns involve only the 
epidermis and heal without intervention in about 3-4 days. Partial thickness burns 
involve damage to both the epidermal and dermal layers of the skin, are very 
painful, and typically require three or more weeks to heal. Full thickness burns also 
involve damage to the epidermis and dermis, but nerves are also damaged. Full 
thickness burns are not painful to the touch and require surgical intervention such 
as wound debridement and skin grafting to heal. Burn size is described as percent 
total body surface area (TBSA) or percent body surface area burned (BSAB). Percent 
body surface area of an adult can be calculated using the rule of nines, where the 
body is divided into segments and is distributed as follows: head 10% TBSA, arm 9% 
TBSA, chest and torso 36% TBSA and leg 18% TBSA.2 

Complications following burn injury vary in severity and may include fluid loss, 
protein loss, and infection. Severity of the physical response to burns depends on 
many factors, including burn size and depth, gender, age, presence of inhalation 
injury, timeliness of medical treatment, and other co-morbid conditions present.5 

Calories 

Calculating exact calorie needs can be challenging for clinicians. Energy 
expenditure typically begins to increase about 72 hours post-burn, peaks in 5-7 
days, and can remain elevated for up to 24 months.6 Additional factors that may 
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impact energy expenditure post 
burn include wound closure, surgical 
procedures, initiation of nutrition 
support, physical therapy, and 
certain medications.7 

The two most common methods 
used to estimate calorie needs 
are indirect calorimetry and 
mathematical calculations. Both 
methods have pros and cons that 
must be considered. 

Indirect calorimetry (IC), a 
respiratory test that calculates 
actual resting energy expenditure 
(REE) by measuring the exchange of 
oxygen and carbon dioxide by the 
lungs, has been coined the “gold 
standard” in estimating energy 
needs.8 Complications related to 
burn injury such as the presence 
of mechanical ventilation, room 
temperature, physical therapy and 
certain medications contribute to 
fluctuations in energy 
expenditure. By using 
IC to measure calorie 
needs, the above factors 
are taken into account 
and a more reliable 
estimation is achieved.7 
However, a drawback of 
routinely using IC is the 
added financial cost. IC 
adds cost to both the 
facility and the patient, 
including an upfront cost 
to purchase the machine 
and employ trained staff 
as well as a procedural 
cost to the patient.9 
In addition, IC only 
provides a measurement 
of energy expenditure 
for the time frame 
testing was completed, 
which is typically at rest. 

Therefore, measured resting energy 
expenditure should be multiplied by 
1.2 to 1.3 to account for acute periods 
of stress.10 

Mathematical calculations are a 
lower-cost alternative to indirect 
calorimetry. Numerous static 
equations exist and are used to 
calculate needs based on height, 
weight, stress, activity and variety of 
other variables. In 2003, Dickerson 
et. al. published a review of 46 
methods for estimating resting 
energy expenditure post-burn. 
Researchers compared indirect 
calorimetry measurements taken on 
24 adult patients with >20 percent 
total body surface area burn with 46 
published methods for estimating 
calorie needs. Results indicated 
that mathematical equations are 
less accurate in estimating caloric 
need since burn patients have 

highly variable energy expenditure. 
Therefore, IC is the most precise 
method of estimation and should be 
used when available. For instances 
when IC is not available, methods 
of Milner, Zawacki, and Zie were 
most reliable.11 Other widely used 
calculations post-burn include Basal 
Energy Expenditure (BEE), calories 
per kilogram, and Curreri formula.12 

(see Table 1) 

Protein
According to the American Society 
of Parenteral and Enteral Nutrition 
(A.S.P.E.N.), critically ill patients 
are at an increased risk for protein 
loss related to increases in protein 
turnover rates, synthesis, breakdown, 
and oxidation.3 Current literature 
recommends providing protein at 
1.5 to 2 grams per kilogram of body 
weight per day in the critically ill 
adult burn population.3 To ensure 

Table 1
Mathematical Calculations to Estimate Energy Needs after Burns 
Zawacki10 1440 kcal/m2/day 
Xie10 (1000 kcal/m2/day) + (25 x BSAB) 
Harris Benedict  Men: [66.47 + (13.75 x W) + (5 x H) – (6.76 x A)] x AF x IF
(BEE)15 Women: [655.1 + (9.56 x W) + (1.85 x H) – (4.68 x A)] x AF x IF

 AF: Bed Rest 1.2, Ambulatory 1.3, Sepsis 1.5
 IF: Minor surgery 1.2, Skeletal Trauma 1.35, Severe Burns 2.1 
Calories per  Non obese population: 25 to 35kcal/kg body weight 
Kilogram15 Obese, critically ill population: 21kcal/kg body weight 
Curreri8 (25 x W) + (40 x %TBSA burn)

Key: 
BSA = body surface area in m2 = [ht (cm) + wt (kg) – 60]/100
BSAB = % body surface area burn; W= weight in kilograms
H = height in centimeters; A = age in years; AF = activity factor
IF = injury factor; TBSA = total body surface area burned

Body Surface Area (BSA) method – m2 x 1600 ml = maintenance fluid requirement
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optimal protein utilization, calorie 
intake should also be adequate, with 
protein comprising no more than 
20% to 25% of estimated caloric 
needs.2

Fluid
Adequate fluid resuscitation is an 
important part of the post-burn 
recovery process. Localized edema 
is common in smaller burns, and 
patients with larger burns may 
experience whole body edema. 
While total body water may remain 
unchanged, circulating fluid is 
reduced and requires replacement. 
The Parkland Formula recommends 
4 mL/kg/% total body surface area 
(TBSA) burn, with half of total volume 
given over the first 8 hours, and the 
remaining half of total volume given 
over the next 16 hours. Fluid intake 
should then be titrated to maintain 
adequate urine output.2 

Vitamins and Minerals
Micronutrient deficiencies are 
common post-burn injury. Low 
plasma levels of micronutrients have 
been associated with exudative 
losses, hypoalbuminemia, and 
induced oxidative stress. 2, 8 Zinc 
and copper in particular have been 
reported as significantly lower 
than healthy controls at post-burn 
days three, seven, and fourteen.13 
Similar findings were also reported 
by Berger, who correlated copper, 
selenium, and zinc supplementation 
with improved clinical outcomes, 
namely fewer pulmonary infections 
and improved burn wound healing.14

While there are currently no 
practice guidelines promoted by 
the American Burn Association 
to support routine vitamin and 

mineral supplementation,2 A.S.P.E.N. 
does suggest supplementing a 
multivitamin with minerals once per 
day in all burn patients. In addition, 
patients with greater than 20% TBSA 
burns may benefit from vitamin C 
500mg twice per day, zinc 45-50mg 
daily, and vitamin A 10,000 IU daily.4

Conclusion 

Adequate nutritional intake is 
crucial to the burn recovery 
process. Care of the burn patient 
should be individualized to include 
adequate calorie, protein, and 
fluid intake. Vitamin and mineral 
supplementation should also be 
considered to support wound 
healing. 
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 Regrettably, continuing 
education credit is not 
available for this issue 
of the Digest. We look 
forward to providing 
continuing education 
hours in future issues.
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