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Excellent progress has been made in improving patient survival after burn injury over the
last five decades. Since the first study in 19492, the likelihood of survival has improved
substantially with the last major analysis in 19982 showing that the major determinants for
mortality for all ages are age >60 years, burn size >40% Total Body Surface Area (TBSA),
and presence of direct injury to the lung (e.g. inhalation injury). The extraordinary increase
in likelihood of survival of all ages, but particularly in children, has largely resulted from
early surgical excision of the burn with immediate closure of the wound with the patient’s
own skin or other biological materials. Improvements in modern critical care and anesthesia
management have further supported these advances in both children and adults.

From the NIH-sponsored large-scale collaborative program “Inflammation and the Host
Response to Injury”, standard operating procedures (SOPs) have been published to more
consistently help manage burn patients.3 Multitudes of nutritional, metabolic, physiologic,
and immunological alterations are addressed with supportive protocols for resuscitation,
hyperglycemia, perioperative antibiotic prophylaxis, among others. In the accompanying
paper® in The Lancet, clinicians followed these SOPs and demonstrated that half of the
children with burn injuries even involving 90% TBSA survived their injuries. Children with
TBSA <62% can be treated successfully with the SOPs, but for those children with injuries
>62% TBSA, SOPs with additional measures become necessary for survival. These
additional measures include novel surgical management of wounds, more advanced
monitoring, and pharmaceutical treatment options and regimens as described in The Lancet

paper.

Furthermore, advances in neonatal and pediatric intensive care have now compensated for
the physiological and anatomical features of children under two; therefore, they should be
expected to survive injuries with comparable burn sizes and presence of inhalation injury as
well as older children® as was also shown in the accompanying paper. In other words, there
are only two determinants for likelihood of survival in children — burn size and presence of
inhalation injury.
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In adults, improvements in survival have been less dramatic, but nonetheless, meaningful.
When survival by age is examined as an outcome from a burn center, there should be no
age-related, statistically significant differences in survival from birth to age 60. And, in fact,
this survival outcome from the burn center would be consistent with a center of excellence.
When patients more than 60 years old are considered, co-morbidities and reduced organ
function present at the time of the injury begin to exponentially contribute to a reduced
likelihood of survival as shown in many other life-threatening human diseases.

It is true that in many developing countries, these survival outcomes may not be readily
achievable. However, the failure to achieve these results is less a knowledge deficit on the
part of national burn leadership than it is a system issue affected by patient referral patterns,
limited availability of versus tremendous need for resources, district hospital physician or
surgeon training in burn care, reimbursement practices for both the hospital and clinicians,
together with political awareness of the issues and the legislative commitment and political
willpower to invoke change.

In developed countries, however, survival is expected as shown in the accompanying paper.
With this fact, it is time to think beyond survival to the quality of life of those who survive.
Clinicians have traditionally assigned their own values to the quality of a burn patient’s
survival. It is now time to allow the patient and family to weigh in with their views of how
this injury has impacted their lives. Recent articles®8 have validated burn-specific outcomes
instruments to measure the quality of life after burn injury from the patient and family
perspectives. Going forward, broader use of such post-burn injury questionnaires should be
taken to drive future strategies not only to ensure survival, but also to enhance the quality of
life for those who do survive.

In addition to the survival data, The Lancet article includes data on cytokines, acute phase
reactant molecules, and hypermetabolic response measurements and other biomarkers that
might distinguish those children with an expectedly good outcome from those whose injury
exceeds 62% TBSA, who have a significantly higher risk of clinical complications (multi-
organ failure and sepsis) and death, thereby requiring extraordinary efforts. Use of such data
may someday help clinicians to distinguish, even predict these two different clinical
trajectories in individual patients.

Burn injury presents with a reproducible hypermetabolic syndrome? that shares many
molecular features seen in the chronic immune-inflammatory syndrome coined
“immunometabolism”10, These features, at least in part, are driven by statistically significant
up-regulation or down-regulation of 80% of the patient’s circulating leukocyte genes in
direct response to the burn injury.11 Many outcomes described in The Lancet article may
result from this transcriptomic response. Clinical medicine currently focuses to treat these
immunometabolic effects individually (e.g. insulin therapy to reduce the insulin-resistant
hyperglycemia), whereas, there is a bright future in which interventions might well be more
effective when directed at the transcriptomic response to burn injury itself.
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Figure 1.
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