
ABSTRACT

Burn injury is the most severe type of trauma known. It
results in many pathophysiological changes. One of the most
important effects of these changes is the postburn hypermet-
abolic state. It begins shortly after burn injury and persists
till complete burn wound healing. This hypermetabolic state
causes marked decrease in the lean body mass and marked
weight loss. If this hypermetabolic state is not corrected early
and promptly, serious complications might occur. During the
recovery phase of major burn, providing early and adequate
amounts of calories and proteins is considered a major cor-
nerstone in the burn management. Early enteral nutrition has
been demonstrated to minimize the catabolic loss, enhance
the immunological response, decrease the incidence of infection
and prolong survival. The purpose of this work was to study
the value of early compared with delayed enteral nutrition in
major burn patients and their influences on the frequency of
post-burn complications. The study was carried out on 40
acutely burned patients between 19 and 40 years of age with
more than 35% total body surface area (TBSA) burns. They
were randomly divided into two groups, 20 patients each (A
& B). Group A (early enteral nutrition group) was fed within
24 hour of burn injury and group B (delayed enteral nutrition
group) feeding was delayed for about 72 hours post-burn. The
caloric intake of each patient was calculated according to
Curreri formula. Patients were observed clinically for the
occurrence of pneumonia, pulmonary edema, wound infection
and burn sepsis, body weight was measured weekly and serum
albumin every 3 days. There was a significant decrease in
body weight and serum albumin level more manifested in the
delayed enteral feeding group. The incidence of burn related
complications was higher but not significant in group B
compared to group A except in case of burn sepsis which was
significantly higher in group B. We may conclude that adequate
early enteral nutrition is an important aspect in the management
of major burns, as the healing process is associated, with
fewer incidence of wound infection, burn sepsis, mortality
and less health care costs.

INTRODUCTION

Burn injury is the most severe type of trauma
known. Several decades have passed since early
pioneers in the field of surgical metabolism such
as Kenney et al. [10] first definitively demonstrated
that burn injury results in a dramatic increase of
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the basal metabolic rate. Subsequent investigations
have consistently confirmed that severe burn injury
doubles resting energy expenditure and that burn
related hypermetabolism results in loss of body
fat stores and loss of visceral and structural protein
mass [20].

The clinical effects of these changes include
immunosuppression, delayed wound healing and
generalized muscle weakness that prolongs the
period of rehabilitation [7,8]. Early attempts to
nourish burn patients with oral feeding were largely
unsuccessful. Altered mental status, ileus and
gastrointestinal dysfunction and inhalation injury
often precluded significant oral intake.

Patients are often not able to meet the increased
requirements through oral feeding alone, thus
enteral feeding is often used. Enteral feeding is
continued until sufficient oral intake is established
to meet the patients’ need [17]. Clinical and labo-
ratory investigations have pointed towards the
gastrointestinal tract as a reservoir of organisms
which in certain circumstances leave the confines
of the gastrointestinal tract lumen to produce septic
state. Translocation of bacteria and endotoxins
after major burns have been well demonstrated in
experimental models [14].

Enteral support is the best feeding method for
maintaining gastrointestinal mass and functions.
This may explain the improved digestive, absorp-
tive and immunological status acquired with enteral
alimentation [15]. It is generally accepted that
enteral nutrition is superior to parenteral nutrition
with management of severely burned patients [6],
but questions remain regarding the value of early
compared with delayed enteral feeding in major
burn patients and their influences on the frequency
of post-burn complications.



Tube feeding was continued for 18 hours (start-
ed at 8 am and stopped at 2 am). The rate of feeding
was 25ml/hour, to be increased by 25ml every 8
hours to reach 150ml/hour. Parenteral nutrition
was added as supplementation if enteral feeding
was not satisfying the caloric requirement of the
patient.

Monitoring:

Frequency of complications to burn injury as
pneumonia, pulmonary oedema, sepsis, renal in-
sufficiency and death in different groups were
studied.

• Pneumonia and pulmonary oedema were diag-
nosed according to clinical symptoms, findings
in X-ray examinations and conclusions of chest
physician.

• Sepsis was diagnosed according to clinical symp-
toms after the confirmation of microorganisms
growth in blood culture.

• Renal insufficiency was diagnosed according to
serum creatinine level which was examined every
3 days.

• Patients were subjected to routine investigations
in the form of:

Arterial blood gases (ABG), blood sugar every
12 hours, complete blood count, liver function
(including serum albumin) every 3 days. Blood
cultures, coagulation profile, plain chest X-ray
were done every week.

• Body weight was measured on admission and
every week.

Statistical analysis:

Statistical analysis of data was done by using
excel program and SPSS program statistical pack-
age of social science version 10 on windows 98.
P was considered significant if ≤0.05 at confidence
interval 95%.

RESULTS

Number of patients in each group was 20, 7
males and 13 females. Their ages ranged between
19 and 40 years. TBSA of burns ranged between
35 to 70% in each group and full thickness burn
constituted between 10 to 45% of the TBSA burned.
There was a significant decrease in the body weight
of patients in both groups during the study period
when compared with their body weights on admis-
sion. This weight loss was more significant in
group B than group A (Tables 1,2).

PATIENTS AND METHODS

(Previous approved and informed consent was
obtained from the patients, their parents, or their
guardian).

The present study was carried on 40 acutely
burned patients between 19 and 40 years of age.
They were admitted to Mansoura University Emer-
gency Hospital within 12 hours of their injury,
with more than 35% total body surface area (TBSA)
burns. Patients were followed-up during the first
2 weeks post-burn. Data of patients were analysed
as regards age, sex, burn depth and TBSA. All
patients were resuscitated using isotonic saline and
lactated Ringers’ solutions followed by colloids
according to Parkland’s formula [2]. Nasogastric
or nasoduodenal tubes were inserted following
hospitalization. Burn wounds were treated using
occlusive dressing daily with silver sulphadiazine
(Dermazine). After resuscitation, patients were
randomly assigned to one of two groups using
sealed opaque envelop method.

• Group A (20 patients): They received nutritional
support within 24 hours of burn injury using tube
feeding.

• Group B (20 patients): They received conventional
treatment, but tube feeding was delayed for about
72 hours post-burn.

Exclusion criteria:

Inhalation injury, electrical burn, severe dec-
ompensated diseases, early escharectomies and
skin grafting and intolerance to enteral feeding.

Dietary plans:

These plans were designed individually for
both groups. They were modified according to the
patients’ condition, presence of infection and level
of serum albumen.

Nutrient calculation:

Caloric intake was based on Curreri formula
(Curreri et al., 1974).

• Calories: (25Kcal x body weight in kg) + (40Kcal
x % burned body surface area).

• Daily total caloric intake was divided on macro-
nutrients as follows:

1- Proteins represented 20% of caloric intake but
not more than 2g/kg body weight.

2- Carbohydrates represented 60% of the caloric
intake.

3- Fats represented 20% of the caloric intake.

214 Vol. 32, No. 2 / Influence of Early Vs Delayed Enteral Nutrition on the Frequency



Burn related complications:

The number of cases that developed wound
infection in group A was 11 and in group B was
14 cases. 4 cases in group A, 11 cases in group B
developed burn sepsis. 3 cases in group B and non
in group A developed pneumonia. The number of
deaths was 3 in group B and 1 in group A.

There was a significant difference in the number
of cases with burn sepsis between the two groups
being higher in group B (Table 4).
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Serum albumin changes:

There was no significant difference in the serum
albumin levels on admission (Table 3). However,
their values showed a significant decrease during
the study period which was more significant in
group (B) (delayed enteral nutrition group).

Table (3): Serum albumin levels in the studied groups on
admission and during the study period.

Serum
albumin

(gdl)

Group (A):
Mean
S.D.
p1

Group (B):
Mean
S.D.
p1
p2

p1 = Comparison between on admission different follow-up periods.
p2 = Comparison between the two groups at the same time.
*   = Significant p value

On
admission

3.9
0.2

3.8
0.3

0.08

Day
3

3.3
0.4
0.001*

2.9
0.3
0.001*
0.001*

Day
6

2.9
0.5
0.001*

2.5
0.3
0.001*
0.001*

Day
9

2.8
0.5
0.001*

2.4
0.4
0.001*
0.001*

Day
12

2.8
0.4
0.001*

2.4
0.3
0.001*
0.001*

Day
15

2.8
0.3
0.001*

2.4
0.2
0.001*
0.001*

DISCUSSION

The importance of nutritional support in burned

patients was overlooked by most of the physicians

and surgeons and it was not considered seriously.

At best, they prescribe a high protein diet as a

routine to their patients without going deeply into

the basis of the increased patients’ demands [3].

Reviewing the subject of nutrition in burned

patients shows how severe are the metabolic chang-

es after burn and consequently the nutritional

demands. The impact of adequate nutritional sup-

port on the improvement of the local and general

condition of the patients and the rate of healing

and the regain of activities, muscle power and

rehabilitation is well documented [13,19].

The profound catabolism occurring after major

burns leads to the complications predicted from a

significant loss of lean body mass namely, weak-

ness, increased susceptibility to infection and

impaired healing [19].

Table (1): Bodyweight changes in group A and group B during
the study period.

2nd week

77.132

13.311

0.001*

63.816

10.295

0.001*

0.001*

1st week

77.425

13.532

0.001*

66.025

10.735

0.001*

0.005*

On admission

79.025

13.723

68.325

10.917

0.06

Wt (kg)

Group (A):

Mean

S.D.

p1

Group (B):

Mean

S.D.

p1

p2

p1 = Comparison between on admission different follow-up periods.
p2 = Comparison between the two groups at the same time.
*   = Significant p value

Table (2): Amount and percentage of weight loss in group A
and group B during the study period.

2.6

0.7

3.6

1.2

0.002*

Amount of weight
loss (kg)

1.6

0.6

2.3

0.7

0.002*

Wt (kg)

Group (A):

Mean

S.D.

Group (B):

Mean

S.D.

p

* = Significant p value

% of weight loss

2nd week

3.3%

0.7

5.4%

1.7

0.001*

1st week

2.04%

0.8

3.4%

1

0.001*

Table (4): Incidence of wound infection, pneumonia, burn
sepsis and mortality in both groups.

Wound infection:

+ve cases

–ve cases

Pneumonia:

+ve cases

–ve cases

Burn sepsis:

+ve cases

–ve cases

Mortality:

+ve cases

–ve cases

* = Significant p value

p

0.33

0.02*

0.29

Group B

14/20 (70%)

6/20 (30%)

3/20 (15%)

17/20

11/20 (55%)

20 (45%)

3/20 (15%)

17/20 (85%)

Group A

11/20 (55%)

9/20 (45%)

–

20/20 (100%)

4/20 (20%)

16/20 (80%)

1/20 (5%)

19/20 (95%)



that focused on the safety and efficacy of immediate
nutrition support after thermal injury. They reported
that early fed patients developed 7 infectious com-
plications versus 12 in the control group. Serum
albumin and total protein were significantly higher
post-burn in the early group. The above mentioned
results agree with data obtained in the present
study as regards serum albumin level and infectious
complications.

With respect to enteral feeding after burn injury,
we may conclude that adequate early enteral nutri-
tion is an important aspect in burn management.
Early enteral nutrition in patients undergoing ther-
mal injuries and burn healing is associated with
fewer incidences of wound infection, burn sepsis,
mortality and less health care costs.
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