
EDITORIAL

Pediatric Burns—Time to Collaborate Together
Mullai Baalaaji

Keywords: Burns, Pediatric trauma, Pediatric intensive care.
Indian Journal of Critical Care Medicine (2023): 10.5005/jp-journals-10071-24604

Burns are one of the leading causes of morbidity and disability 
in children globally and ranks as the fifth most common cause 
of nonfatal childhood injuries.1,2 Global burns registry (GBR) 
data reveal that children account for almost half of burn injuries 
worldwide and among the pediatric burn victims, more than 60% 
is contributed by children aged 1–5 years.3 Global burns registry 
data also highlights the fact that over 50% of children sustain major 
burns defined as involvement of ≥15% total body surface area; 
however, the specialized pediatric emergency and critical care 
services required to cater to the needs of these children are scarce. 
The rates of mortality in pediatric burns is over seven times higher in 
the low and middle-income countries compared with high-income 
countries, reflecting the disparity in care capacity. This makes it 
important to understand the burden of burns in children in our 
context, their critical care requirements and outcome predictors. 
The authors Yashaswini et al. have described the clinical profile of 
pediatric burns in their retrospective cohort study, which would 
add to the existing epidemiologic data on burns in children in our 
country.4

Management of pediatric burns involves multidisciplinary team 
involving pediatricians, pediatric intensivists, plastic surgeons, 
anesthesiologists, and supporting staff. Children with burns 
involving large body surface area (BSA), inhalational injuries, 
electrical injuries, children with cardiorespiratory compromise are 
frequently admitted to intensive care units. Specialized pediatric 
burn centers are far and few, many of such children get managed 
in burns intensive care unit (ICU) or pediatric ICUs. The clinicians 
involved in caring for such children should have a working 
knowledge of the common issues faced in our setup.

Assessment of burns depth and BSA involved is crucial to 
understand and predict the course of burns victims, and commonly, 
Lund and Browder charts are utilized for this purpose. At times, the 
initial assessment may be falsely misleading and may evolve to a 
higher BSA and more deeper burns during further assessment. 
Increased vascular permeability following burns results in fluid 
shifts to interstitial compartment and resultant intravascular 
volume depletion. This is compounded by systemic inflammatory 
response syndrome (SIRS), decreased vascular resistance and 
myocardial depression in a few patients. Children have a larger 
BSA to body mass ratio, and greater burn-related fluid losses and 
insensible fluid losses. This makes them vulnerable to hypovolemia 
and resultant tissue damage, increased burn depth, multiorgan 
failure whenever there are delays to initiation of fluid resuscitation 
in children.5 Various formulae have been proposed to guide in the 
fluid management and the commonly employed are Cincinnati 
formula which was developed by Shriners Hospitals for Children 
in Cincinnati that is based on Parkland formula and Galveston 

formula.6 There has not been any head to head comparisons of the 
various proposed formulae and so, there is heterogeneity in the 
clinical practices among various centers. It is however, important 
to understand that all such formulae help us in the initial rate of 
fluid resuscitation in the burns injured child and further fluid rate 
needs to be titrated to the physiological needs, achieving adequate 
perfusion to the tissues, at the same time not resulting in tissue 
edema. 

It has been long realized that excessive fluid administration 
results in fluid creep, and causes abdominal compartment 
syndrome, increased burn depth, tissue edema and leads to 
prolonged need for respiratory support, ICU stay.7–9 Physiological 
variables conventionally used to titrate fluid requirements in 
other children are altered by burns per se—tachycardia from SIRS, 
hypermetabolic state, pain and anxiety, tissue edema due to altered 
vascular permeability make such variables less reliable and less 
accurate to guide fluid therapy. Urine output was the end point that 
is frequently used in various published studies; however, there is 
a lot of heterogeneity in the target values. Invasive hemodynamic 
parameters, serum albumin level, biochemical parameters, such 
as base excess, lactate clearance are other monitoring variables 
that have been historically employed.10 Each of these endpoints 
have their limitations, and a “composite targeted bundle” rather 
than a single parameter is likely to be more practical and helpful at 
the bedside to decide on fluid resuscitation in these children. The 
authors in the current study have also used urine output targets to 
titrate initial fluid therapy. They could not demonstrate any relation 
between fluid overload at 24, 48, and 72 hours and burns outcomes 
in their cohort. 4

Use of colloids such as human albumin (HA) in burns 
resuscitation is another frequently debated concept, despite the 
fact that they have been recommended in most of the resuscitation 
protocols, especially in those with larger BSA involvement. It has 
been demonstrated that there is an immediate increase in the 
capillary permeability in the burned skin due to inflammatory 
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response that persists beyond 48 hours, and administration of 
colloids could not limit this burn tissue edema formation.11 A similar, 
albeit less severe and transient increase in capillary permeability 
has been demonstrated in the unburned soft tissues after burns 
greater than 25% BSA, and colloid resuscitation is able to limit 
the fluid flux into the interstitium of the unburned soft tissues. 
Colloids, especially HA has been employed historically in two 
different contexts – as an immediate resuscitation fluid and as a 
responsive rescue fluid in either those who fail resuscitation with 
crystalloids or those who require larger volumes of crystalloids 
than expected from the conventional resuscitation formulae . Use 
of HA has been associated with lesser resuscitation volumes and 
also noted to have increased end organ perfusion in those who 
failed initial resuscitation with crystalloids.12 A recent prospective 
multicenter study of resuscitation practices in adult burn victims 
has concluded that the use of HA is associated with larger and 
deeper burns and more severe organ dysfunction at presentation. 
Albumin supplementation was initiated when crystalloid 
infusion requirements are above expected targets and there was 
improvement in the in-to-out ratio.13 The authors in the current 
study have notably used HA in hemodynamically unstable children 
beyond 24 hours, and the use of albumin was a independent 
predictor of mortality in their study cohort. As elucidated by the 
authors, this association might still be a reflection of the sickness 
of the subset of children who received HA beyond 24 hours as the 
study design precludes drawing direct conclusions between HA 
use and mortality. There is still a equipoise existing in the timing of 
initiation, volumes of HA required in pediatric burns resuscitation 
and more evidence is awaited. 

Another important challenge in managing burns is infection, 
and in the current study, there was a preponderance of gram-
negative infection, Pseudomonas being the commonest isolate. 
Impaired epithelial barrier, increased vascular permeability, altered 
immune responses, need for invasive devices in management of 
burns make these children at risk of infection. Diagnosis of infection 
is by itself challenging as clinical parameters of SIRS overlap with 
those resulting from burns itself, and more objective laboratory 
markers such as procalcitonin, tissue cultures are frequently 
resorted to aid in diagnosis.14 Burn wounds are typically sterile 
to begin with and get frequently colonized in due course. Mere 
colonization is not evidence of infection and deeper tissue invasion 
and other signs of infection need to be demonstrated. Apart from 
burns tissue, other sources of infection such as respiratory, blood 
stream, and urinary tract also need to be evaluated in a child 
suspected with sepsis. It is also essential to have a local data on the 
sources of sepsis and causative organisms to aid in early appropriate 
antimicrobial management.

Wound management in burns has also seen lot of advances in 
recent years. Early wound excision is indicated for all full thickness 
and deep partial thickness burns to remove the devitalized tissue. 
Wound dressing and dedicated nursing care is essential to promote 
wound healing. Involvement of larger surface areas of burns would 
necessitate multiple re-explorations for excision, temporary closure 
and final grafting. A close liaison of the critical care team with the 
surgical team is required to facilitate better wound care in these 
patients.

Nutrition is a vital part of management in burns injured children 
and enteral nutrition provides better preservation of intestinal 
mucosal integrity and allows a better regulation of inflammatory 
cytokine responses. Hypermetabolic response observed following 

burns necessitates increased calories and protein requirements and 
the same need to be individualized and met.15

Predictors of burns mortality has consistently shown that 
BSA involvement is an important factor, higher the BSA involved, 
higher is the mortality.16 The authors in the current study have 
additionally reported that higher organ dysfunction scores at 
admission is an independent predictor of mortality, and could 
be studied further in burns risk prediction models for children 
prospectively in future studies. Judicious fluid resuscitation, early 
wound excision, wound nursing care, enteral nutrition, infection 
control practices put together play a vital role in the acute care 
of the burns injured children and would translate into improved 
clinical outcomes. Similar data from the units managing pediatric 
burns and a local burns registry would further our understanding 
of the unique problems faced in our setup and help us improve 
acute care delivered to these children.
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