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Absract: Objectives: Describe the epidemiology of burns in the pediatric population. Analyze and compare the
results obtained from the treatment of burn wounds by using the bio-preserved human epidermis allograft
(BHEA) and other types of dressings and determine the need for further need of a skin graft. Methods: A
retrospective cross-sectional study of pediatric population with burn injuries was conducted, grouped into
categories based on their age group, and the mechanisms of injury into 6 categories: scald, flame, contact,
electrical, chemical and friction. Describing the extension and depth of the burn injury. The results of treatment
of two groups; the patients who used (BHEA) and the group with “other dressings” were analyzed by
inferential statistics to establish the relationship between the use of BHEA and the need for skin grafts
compared to the other group. Results: A total of 65 patients were obtained. The average age was 4.5 years (+3.8).
Preschoolers (1-5 years old) were the most frequent age group 64% (n=42). Male patients represented 61%
(n=40) of cases. Scald was the most reported mechanism 64% (n=42). The average total body surface area burned
(TBSAB) was 10.8% (+ 9.2). Mixed partial thickness burn (superficial and deep) was the most common with a
55%. The trunk was the most affected anatomical site; 35%. The face was the most reported “special anatomical
site” with a 40% (n=30). 32.2 % of the population (n=21) was treated with BHEA. The average time of
epithelialization of the BHEA group was 8 days (+7.2), and their average hospital stay time was 7 days (+5.7).
In the “other dressing” group, the average epithelialization time was 18 days (+13.6), and the average hospital
stay time was 11 days (+12.6). Fifty percent (n=22) of the “other dressing” group required skin grafts. In the
BHEA group only 19% (n=4) required skin grafts. An OR of 0.23 and CI of 95% (0.06 — 0.81) with a p value of
(0.017) for the need of skin grafts after de use of BHEA was obtained. Conclusion: The epidemiological results
reported are similar to those described in the literature. The use of (BHEA) proved to be a good option for the
management of partial thickness burns and burns in transition, promoting timely epithelilization and avoiding
deepening of the burns while reducing morbidity, hospital stay and care costs.
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Introduction

Burns are the main cause of death and disability among the pediatric population.[1,2] They
represent nearly 180,000 deaths annually, and it’s the fifth cause of non-fatal injuries in children.[1,3]
According to the WHO “Global Burn Registry”, pediatric patients represent 42% of all burn injuries
of which preschool-age children (1 — 5 years) represent the larges percentage (62%).[1,3] The
management of burned pediatric patients deserves special attention, since there is a generalized
deficiency in the overall capacity to treat burn injuries, specially in this age group. In pediatric
patients the skin is thinner, which predisposes them to deeper and more extensive burns: as well as
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greater morbidity due to scar contractures.[1,4] A comprehensive treatment of burn injuries consists
of an adequate management of the airway, sedation, surgical debridement, reconstruction of the
burned areas, adequate nutritional support and rehabilitation.[1,5] Regarding the surgical
management of the burned patient, this includes early debridement and timely skin coverage of the
wounds through the usage of adequate dressings, skin grafts or flaps.[1,6] Dressings are defined as
any healing or protective material that is applied to a wound, in this case a burned area, and imitate
a component of the skin and its function. Their basic principle is to absorb exudate, serve as an
antimicrobial barrier and against foreign bodies, preventing the development of infections and
inflammation. Currently there is a large number of “advanced” dressings composed of different
biomaterials and bioactive principles, which accelerate the epithelialization and healing process.[7]
Epifast ® (Bioskinco S.A. de C.V. Estado de México, México) is a special and advanced dressing used
in the coverage of burned areas, which consists of a sheet of human keratinocytes cultured and grown
in vitro. Its function is that of an allograft of bio-preserved human epidermis, and its mechanism, is
based on growth factors. This dressing stimulates cell migration accelerating the formation of
granulation tissue through the deposition of “tenascin, type IV collagen and laminin” by fibroblasts,
resulting in a reduction in epithelialization time (up to 50%) as well as a faster recovery time, decrease
in fibrosis and pain, and as a barrier protecting against infections.[8-10]

The principle is that cells from human epidermis allografts cultivated, once applied to the wound
bed, they have a very short life and are quickly displaced by local keratinocytes. The application of
culture temporarily replaces skin functions and the growth factors they contain, stimulate the cells
for the repair and closure of wounds stimulating migration, mitosis, maturation and differentiation
of the autogenous keratinocytes of the edges and the remaining epithelial elements in the wound bed;
They also act on host fibroblasts, improving collagen production.[11] Allogeneic transplantation of
cells, tissues or organs, require treatment to prevent rejection, but implanted cultured human
epidermis allografts have an antigenic response very low and a very short life, so immunosuppressive
therapy is not necessary to allow its long-term integration and function and compared to
autografts.[12] Considering that availability is greater and in less time, This makes it a great tool for
managing complex wounds such as burns.

Alvarez Diaz et cols. Conducted a study concluding that deep partial-thickness burns treated
with cryopreserved epidermal allograft (CEA) cultures healed in 5.6 days, compared with 12.2 days
in the control group treated with Vaseline-impregnated gauze.[13] Rodriguez-Ferreyra P et cols.
reported similar results in a retrospective study of 297 pediatric burn patients, with an average
epithelialization time after CEA of 7.55 days in superficial and deep second-degree burns. Most
patients required only one application of Epifast® CEA. The safety was also demonstrated, as none
of the adverse events reported weres causally related to CEA treatment.[10] H. Yanaga et al.
conducted a study were deep partial-thickness burn wounds (DDB) and split-thickness skin donor
sites of pediatric patients were treated with cryopreserved cultured epidermal allografts, reporting
the number of days until epithelialization was 9.1 + 3.6 (earlier than the usual healing period of DDB,
up to 3 weeks). Donor site also reporting early wound closure. The period to heal in the grafted area
was 7.0 = 2.3 days, minimizing scaring with better aesthetic results. Concluding cryopreserved
cultured epidermal allografts could prevent donor scars and also minimize scarring on the recipient
site, emphasizing the advantages of the allograft; if is frozen stored, and can be used anytime when
necessary, it brings about early closure of wounds, it can be applied repeatedly, and a donor is not required.[14]

Objectives:
1. Describe the epidemiology of burns that require in-hospital management in the pediatric
population.

2. Analyze and compare the results obtained from the treatment of burn wounds by using the bio-
preserved human epidermis allograft (BHEA) and other types of dressings

3. Analyze and compare the relationship between the use of BHEA and other dressings with
further need of a skin graft.

Methodology
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A retrospective cross-sectional study was carried out whose population of study were burned
patients under 18 years old and were hospitalized for their treatment in a period of time between
2022 and 2023. The patients were grouped into categories based on their age: infants (< 1 year old),
preschoolers (1-5 years old), schoolchildren (6-12 years old) and adolescents (13-18 years old).
Descriptive statistics were used to represent the epidemiological characteristics, dividing the
mechanisms of injury into 6 categories: scald, flame, contact, electrical, chemical and friction.
Likewise, a description of full extension, depth and anatomical site of the burned areas was made,
comparing the treatment between two groups: 1) the patients who used the special dressing in study
with “bio-preserved human epidermis allograft” Epifast ® (Figures 1 and 2) the patients where other
dressings were used. The study evaluates the time of complete epithelializacion of the burned wound
areas, in-hospital stay and the need for skin grafts. Inferential statistics were used to determine the
relationship between the use of BHEA and the need for skin grafts compared to the group that did
not use the BHEA.

Figure 1. - Application of bio-preserved human epidermal allograft after debridement in partial-
thickness burns.

R

Figure 2. - (A) Partial thickness burns on head and special areas (face and neck). (B) Complete
epithelialization of burns after 7 days with Epifast® HBEA.
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Results

A total population of 65 patients was obtained. The average age of the patients was 4.5 years
(#3.8), being preschoolers (1-5 years old) the most frequent category with a population in this range
of 42 patient (64%) (Table 1). The predominant sex were male patients with 61% (n=40). The most
frequent mechanism of injury was scald with 64% (n=42) (Table 2). Regarding the burn extent, the
average total body surface area burned (TBSAB) was 10.8% (+ 9.2) with a range between 1 —40%. The
most reported degree of burn injury was mixed partial thickness (superficial and deep) with a 55%
(Table 3). The most affected anatomical area was the trunk with 35% (n=52) (Figures 3 and 4-A). In
reference to “special areas”, burn injuries in the face were the most frequent with a 40% (n=30)
(Figures 2 and 4-B). Twenty-six percent of the population (n=17) had burn injuries affecting >15%
TBSAB, and 23% of this population (n=15) required management in the pediatric intensive care unit.
No deaths were reported. The average epithelialization time of the burned injuries was 18.8 days (+
12.8); with an average hospital stay time of 12.8 days (+ 11.1). Within the 65 patients, only 32.2 % of
the population (n=21) used BHEA as treatment of the burned wounds, and the rest of the population
67.7% (n=44) used another type of dressing as treatment and coverage of the burned area. The average
time of epithelialization of the group that used BHEA was 8 days (+7.2), and their average hospital
stay time was 7 days (+5.7) (Figures 2 and 3). In the group that did not used BHEA, the average
epithelialization time of the burned wounds was 18 days (+13.6), and their average hospital stay time
was 11 days (£12.6). Fifty percent (n=22) of the patients that did not used BHEA required surgical
management for the coverage of the burned areas that did not epithelialize using skin grafts. In the
group that BHEA was used, only 19% of the population (n=4) required surgical procedures for skin
grafts. An OR of 0.23 and CI of 95% (0.06 — 0.81) were obtained and a p value of (0.017) for the need
of skin grafts after de use of BHEA.

Figure 3. — (A) Anatomical areas affected. (B) “Special” anatomical areas affected.
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Figure 4. - (A) Partial thickness burns on trunk, neck, face and upper extremity. (B) Surgical

debridement and application of Epifast® HBAE. (C) Complete epithelialization of burns after 8 days
with Epifast® HBAE.

Table 1. - Burns by age group.

Burns by age group

13-18 years 7.70% <1 year 6.2

-5 years 64.60%

Table 2. — Burn mechanisms.
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Burn mechanisms

Friction 4.60%

Flame 16.92% Electricity 4.60%

Scald 64.66%

Table 3. - Depth of burns.

Depth of burns

45

Partial-thickness  Partial-thickness  Partial-thickness Full-thickness
(superficial) (deep) (mixed)

Discussion

Based on the results obtained in the study, the average age was 4.5 years (+3.8) and the
predominant sex were males with 61%. These results are similar to the ones reported by the “WHO
Global Burn Registry” (GBR), who is in charge of describing the global epidemiology of pediatric
burned patients. GBR reports an average age of 5.3 years with a 60% predominant male population.[1]
In a national study, where the reported average age was 3.7 years and a predominant 55% male
population.[10] The most frequent age group was preschoolers (1-5 years) with 64%, and in second
place, the age group of schoolers (6-12 years) with 21%; this data compares to what was reported by
the GBR with 62% y 20%, respectively to each age group. There was also a national study in which
the most prevalent age group were preschoolers.[1,10]
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Regarding the extent and depth of the burn injuries, the average TBSAB in this study was 10.8%
with a range of 1-40%. There was also a higher frecuency of mixed pattern partial thickness burns
(55%), being similar to the data reported in a national study, mentioning TBSAB of 12.2% and a range
of 2-30% and a 64% being mixed pattern partial thickness burns.[10] Talking about the mechanism of
injury, burn from scald was reported the most frequent with 64% and by flame in second place (17%);
being equivalent to what was reported in an international report with 64% and 27%, respectively.[1]
In a national study, the report was 86% by scald and 12.8% by flame.[10] the most affected anatomical
site was the head, contrasting with what was reported by the GBR, where the trunk is reported as the
most affected area. [10] Twenty-three percent had major burns (=15 % TBSAB), which constrasts with
the 52% reported in the international literature. [1,15]

The average epithelialization time of the patients who were treated with BHEA was 8 days (+7.2),
which is similar to the reported in the study of Rodriguez-Ferreyra P et cols where the time reported
is 7.5 days (+ 4.2)[10]. Eighty percent of the patients treated with BHEA had epithelialized at 15 days;
the remaining 20% epithelilized at 21 days due to more extensive and full thickness burns that
required skin grafts. The average hospital stay was 7 days (+5.7), compared with patients where
another dressing coverage method was used and epithelialization time was 18 days (+13.6) with a
hospital stay of 11 days (+12.6). In conclusion, the use of BHEA dressings reduces the time of
eputhelialization and hospital stay. Fifty percent of the patients that did not used the BHEA dressings
required skin grafts to cover the burned area. In the group where BHEA dressgins were used, only
19% (n=4) required skin grafts, adressing that the burn wounds treated and coverd with BHEA
dressings had a faster epithelialization rate and less risk of deepening of the burns. An OR of 0.23 and
a CI of 95% (0.06 — 0.81) with a p value of (0.017) for the need of skin grafts after the use of BHEA, it
can be established that the use of this dressing reduces de risk of requiring a skin graft for
management of the burned wounds.

Conclusions

The study of the epidemiological characteristics of burn injuries is important to be able to carry
out interventions in terms of prevention and management. With the acquired knowledge, it will help
estimate care costs, the need for specialists in burn management and to guide resources for the
treatment of this pathology. Taking into account its high morbidity and mortality in the pediatric
population, this study demonstrates the epidemiological trends of our population are similar to the
trends reported nationally and internationally. The use of crio-preserved human epidermis allograft
(Epifast®) proved to be a good option for the management of partial thickness burns and burns in
transition, promoting timely epithelilization and avoiding deepening of the burns while reducing
morbidity, hospital stay and care costs.
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