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ABSTRACT: A burn is a lesion on an organic tissue resultant from direct or indirect
action of heat on the organism. The present study aimed to evaluate the nutritional,
immunological and microbiological status of burn patients at the Bauru State
Hospital, Sdo Paulo state, Brazil, in 2007. Eight patients, aged more than 18 years
and injured up to 24 hours, were evaluated at the moment of hospitalization and
seven days later. All victims were males with a mean age of 38 years. On average,
17.5% of their body surfaces were burned and 50% of the patients were eutrophic.
There were significant alterations in levels of erythrocytes, hemoglobin, hematocrit,
total protein and albumin due to increased endothelial permeability, direct destruction
of proteins in the heat-affected area and blood loss from lesions or debridement. At a
second moment, cytokines IL-6 and TNF-a had augmented significantly, with IL-6
presenting elevated levels in relation to controls at the first moment. Microbiological
analysis showed that 100% of the samples collected at hospital admission were
negative and after one week Staphylococcus aureus was found in all cultures.
Therefore, a burn patient may be considered immunosuppressed and these results
indicate significant nutritional, immunological and microbiological alterations that can
interfere in his recovery.
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INTRODUCTION

A burn is an injury to an organic tissue caused by direct or indirect action of heat by
means of exposure to flames, heated liquids, contact with hot objects, exposure to
corrosive chemicals, radiation or contact with an electric current (1, 2). According to
the Brazilian Society of Burn Injuries, one million burn cases occur in the country per
year; 200,000 of which are treated in emergency rooms, while 40,000 require
hospitalization (2). A burn provokes profound metabolic alterations, including
malnutriton and hypermetabolism (3). This injury is accompanied by
pathophysiological changes that induce acute inflammatory response characterized
by activation of inflammatory mechanisms, disruption of cellular immunity and
alterations of immune system mediators that, in turn, involve activation of TNF-q, IL-
1, IL-6 and IL-8. These cytokines play a key role in amplifying the inflammatory
response and have been proven to be connected to morbidity and mortality in these
patients (4). Infection is one of the main causes of death among burn victims. Thus,
rapid diagnosis and treatment of infections, by isolating microorganisms at the
infection site, are indispensable (5). For this reason, the present study aimed to
evaluate the repercussion of burns in relation to the nutritional, immunological and
microbiological profile of patients hospitalized with a burn diagnosis.

The participants were fully informed about the details of the study and signed terms
of free and informed consent. The project was approved by the Research Ethics
Committee of the Lauro de Souza Lima Institute, Bauru, Sao Paulo state, Brazil.
Eight hospitalized patients were evaluated, up to 24 hours after the injury, at the Burn
Unit of the Bauru State Hospital, Brazil, from May to September 2007. For cytokine
analysis, a control group of 20 normal individuals — blood donors of both genders,
aged more than 18 years, from the Botucatu Medical School, UNESP - was
employed. All burned individuals were examined at the moment of hospitalization
(Mo) and seven days after (M¢). Evaluations comprised the following clinical and
epidemiological aspects: age, formal education level, burn degree, percentage of
burned body surface, body regions burned, causal agent and the nature and location
of the accident. The nutritional evaluation included: weight, height, body mass index
(BMI) and nutritional diagnosis.

Laboratory tests assessed microbiological samples collected from the oral, nasal,
rectal and axillary regions. The swab was placed on Stuart’s transport medium then

cultured on blood, manitol and MacConkey media, and, finally, incubated for 24
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hours at 37°C. Each isolate was identified using the conventional protocol
standardized by the Laboratory of Clinical Analyses at the Bauru State Hospital. For
blood tests, 10 mL of venous blood was collected to perform biochemical and
hematological procedures. To determine the serum cytokine levels, blood samples
were centrifuged, aliquoted and stored at —80°C. The cytokines TFN-a and IL-6 were
quantified by ELISA utilizing commercial Quantikine Human kits® (R&D Systems,
USA). Statistical analysis employed the Wilcoxon test and the paired t-test with the
aid of SAS® software for Windows, version 9.1; p < 0.05 was significant.

Table 1 reveals that all studied individuals were males, a fact attributed to the greater
exposure of men to high-risk activities, while the mean age was 38 years, which
coincided with activities in which young adults are more prone to suffer accidents (6).
Fifty percent of the patients had more than 20% of their body surface burned. The
general risk within the first hours after burn injuries depends, fundamentally, on the
extent of the burned area, so that the larger the affected area the greater the
systemic repercussion due to loss of skin functions (6, 7).

Fire represented the main causal agent and was responsible for 75% of the
accidents. Burns provoked by alcohol are more profound than those caused by
scalding, since the time of exposure to heat in burns by flammable liquid is longer (8,
9). Nutritional status has been reported, in various studies, as an important factor in
recovery of burn patients by reducing complications and rates of morbidity and
mortality, which are generally elevated in these patients (9-14). The mean height of
patients was 1.67 m, while average weight was 73.86 kg and BMI was 25.81 kg/m?.
The nutritional diagnosis at the moment of hospitalization revealed that 50.0% of
cases were eutrophic, 37.5% were overweight, and 12.5% were obese. These
findings corroborate previous studies that describe this distribution in burn victims (9-
14).
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Table 1. Demographics of patients

FEUERE | 28 (yﬁg:s) Uzkera o?aé‘ﬁf:s H?:r?)ht W(iié’)ht (kg?ﬂz) 'J?J;TSLEZ'
1 M 32 34 Flames 1.6 79 29 Mild obesity
2 M 57 27 Flames 1.76 85 27.4 Mild obesity
3 M 55 5 Electricity 1.6 60 23.4 Normal
4 M 31 9 Flames 1.76 75 243 Normal
5 M 36 15 Flames 1.76 98 31.7 Obesity
6 M 21 23 Flames 1.65 70 25.7 Mild obesity
7 M 29 6 Flames 1.6 58.9 23 Normal
8 M 48 20 Scalding 1.7 65 22 Normal

TBSA: burned surface area; BMI: body mass index.

An important factor that indirectly affects life conditions of the studied population,
which can be related to nutritional behavior, is the low level of formal education
(Table 2). In the present study, the most prevalent study level was basic education
(6). Fifty percent of the victims presented an association of second and third degree
burns (5). With regard to the nature of the incident, the fact that the current study
included only adults must have contributed to the predominance of accidental origin
and work accidents. Residences and workplaces were the most frequent burn

localities, in agreement with other studies (8).
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Table 2. Clinical evaluation of variables

Variable Patients ‘ercentage (%)
Study level

Incomplete basic education 2 25.0

Complete basic education 4 50.0
Incomplete high school education 1 12.5

Complete higher education 1 12.5

Burn degree

1t and 2™ 2 25.0
2nd 2 25.0
2" and 3" 4 50.0

Burned body region

CPTMIS 3 37.5
CTMS 1 12.5
Mi 2 25.0
MIS 1 12.5
TMS 1 12.5

Nature of incident

Accidental (non-work accidents) 3 37.5
Work accident 3 37.5
Crime 2 25.0

Place of incident

House 4 50.0
Street 1 12.5
Work 3 37.5

CPTMIS: head, neck, trunk, lower and upper limbs; CTMS: head, trunk and upper limbs; MI: lower
limbs; MIS: lower and upper limbs; TMS: trunk and upper limbs.

Table 3 presents the results of laboratory exams in which albumin and total protein
were reduced, as expected, due to augmented endothelial permeability, protein

catabolism and direct destruction of proteins in the affected area, as described in
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previous studies (15-17). Serum erythrocytes, hemoglobin and hematocrit, in the

present study, had dropped by the second moment, subsequent to blood loss from

curatives or debridement.

The white blood cell count is important in clinical

monitoring, and deviation of the count toward more immature neutrophil forms

strongly suggests the development of a serious infection, which was not observed in

the current study. No alteration was found in the biochemical serum exams, a finding

also reported by other authors.

Table 3. Results of laboratory exams of eight patients

Tests M, M, p level
Leukocytes (thousand/mm?) 12,063.30 9,587.42 0.07
Lymphocytes (mm?®) 2,242.23 2,058.80 0.72
Monocytes (mm?) 817.11 747.87 0.72
Eosinophils (mm?®) 106.37 192.20 0.28
Basophils (mm?®) 6.04 129.09 0.44
Segmented neutrophils (mm?®) 8,861.34 6,328.46 0.28
Bands (mm?®) 30.21 131.00 0.47
Erythrocytes (millions/m?®) 5.01 4.10 0.01
Hemoglobin (g/%) 15.06 12.36 0.01
Hematocrit (%) 44.60 36.98 0.01
Platelets (thousand/mm?) 221,250.00 209,875.00 0.72
Urea (mg/dL) 37.12 32.75 0.72
Creatinine (mg/dL) 0.88 0.90 1.00
Sodium (mmol/L) 133.87 135.00 0.72
Potassium (mmol/L) 3.73 4.07 0.22
Glucose (mg/dL) 113.75 120.12 0.28
Proteins (g/dL) 6.25 5.65 0.01
Albumin (g/dL) 3.80 3.18 0.01
Globulin (g/dL) 2.45 2.46 0.68

Mo: admission; M;: first weeks; p level: < 0.05; Wilcoxon paired test.
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According to Table 4, at the moment of hospitalization (My), serum IL-6 levels were
already higher than those of the controls. This finding suggests that these cytokines
increase very rapidly under the burn stress, since they were collected, on average,
five hours after the incident. Then, seven days after hospitalization (M), the values
had augmented more, as reported by several authors (4, 18). Similar data were
reported by Yeh et al. (19), who found elevated cytokine levels two hours after the
burn incident, thus revealing a rapid immune response in the face of this acute
aggression (19). The present study demonstrated that serum TNF-a levels were
already elevated at the moment of hospitalization (Mg), but did not differ in relation to
the control. Seven days after admission (M4), these values had significantly elevated,
as verified by several authors. Augmented serum TNF-a levels were observed in burn
patients, as well as in patients with septic shock (4, 18-20). Previous studies also
showed considerable elevations in TNF-a levels associated with sepsis and

unfavorable prognosis in burn patients (4, 18-20).

Table 4. Results of immunological examinations

Control (mean £ SD) M, (mean * SD) M, (mean % SD)
TNF-a (pg/mL) 102.05 £ 20.91 119.37 £ 19.50 267.87 + 66.31
IL-6 (pg/mL) 101.80 + 16.19 118.75 + 9.61 277.38 +48.23

My: admission; My: first week; SD: standard deviation.

To the best of our knowledge, there are no works in the literature comparing immune
alterations and nutritional status. In the present study, there was no significant
difference between serum cytokine levels and nutritional diagnosis, which may have

occurred on account of the small number of patients, as displayed in Table 5.

Table 5. Correlation between serum levels of TNF-a and IL-6 in relation to the

nutritional status at the moment of hospitalization

Mild obesity and obesity (median) Normal (median) p level
TNF-a (pg/mL) 125.5 (121.0-139.5) 101.0 (97.0-120.0)  0.1939
IL-6 (pg/mL) 117.00 (111.5-121.0) 121.0 (111.0-131.5)  0.6650

Median and Wilcoxon paired test (p < 0.05).
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A burn patient is extremely susceptible to hospital infections. The infection risk is
increased by the break of the protective barrier constituted by the skin, the most
important tool against invasion by microorganisms (5, 7). Skin secretion culture is an
important instrument for analyzing the nosocomial flora of all patients, since
predominant microorganisms in burn lesions are part of the microbiota found in
normal whole skin, as reported by several studies (7, 21, 22). In the current work, it
was observed that no patients presented microorganisms at the moment of
admission. However, seven days after hospitalization, three bacteria were identified:
Staphylococcus aureus, Enterobacter sp. and Pseudomonas aeruginosa (Table 6).

The first was found at all studied sites, in agreement with other works (5, 7, 21, 22).

Table 6. Microbiological tests seven days after hospitalization

Patients sl Axﬂ!ary Burn site Oropharynx
mucosa region
1 S. aureus S. aureus S. aureus S. aureus
2 S. aureus Entersopbacter Enterobacter sp. Enterobacter sp.
. . Pseudomonas Pseudomonas
3 Negative Negative . :
aeruginosa aeruginosa
4 Negative Negative Negative Enterobacter sp.
5 S. aureus Negative Negative Negative
. . Pseudomonas Pseudomonas
6 Negative Negative . :
aeruginosa aeruginosa
7 Negative Negative Pseudo_monas S. aureus
aeruginosa
8 Negative Negative Negative Negative

S. aureus: Staphylococcus aureus.

Given the importance of burn injury effects on victim survival, it is necessary to
conduct further studies that include a greater number of burn patients, with the aim of
minimizing alterations that this aggression can provoke. In this context, it is crucial to
understand the nutritional, infectious and immunological aspects of the patient, so
that better relief may be offered in response to burn injuries. It should be emphasized
that burn patients are healthy individuals who suffered an acute aggression for which

the organism is not prepared.
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