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Abstract

Introduction: Burns resulting from home oxygen therapy often result in the 
patient being intubated without clear indications of airway injury or compromise. 
This study compares two groups of patients with home oxygen therapy related 
burns based upon the location of intubation: at a verified burn center and prior 
to admission to the burn center.

Methods: A retrospective study of all patients admitted with home oxygen 
burns to our burn center from 2006-2015 was performed. Data collected 
included intubation status, intubation location, indications for intubation, and 
bronchoscopy findings. Outcomes included ICU length of stay, hospital length of 
stay, ventilator days and cost.

Results: A total of 78 patients were divided into intubated and non-
intubated: 37% of patients were intubated with 69% intubated prior to transfer to 
the burn center. The intubated group had significantly longer lengths of hospital 
stay (p<0.0001), longer ICU stays (p<0.0001), more ventilator days (p<0.001) 
and higher costs (p<0.0001). No patient in either group demonstrated inhalation 
injury on bronchoscopy. The location of intubation demonstrated an increase 
of 8% per year toward intubation prior to admission to the burn center (p<0.05) 
with the largest increase from 2010-2015 (p<0.05).

Conclusion: In the last decade, there has been an increasing number of 
home oxygen burn patients being intubated at outside hospitals or by EMS 
prior to arrival at the burn center. Indications and algorithms for intubation of 
these patients need to be developed. Community education for non-burn center 
personnel should be implemented to provide best practices for this patient 
population.
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Introduction
Long term oxygen therapy has become an integral part of the 

treatment of hypoxemia related to chronic obstructive pulmonary 
disease. Home oxygen therapy (HOT) use has increased greatly over 
the past10 years with approximately 1.5 million people in the United 
States currently receiving home oxygen therapy [1]. When combined 
with fuel and an ignition source, home oxygen therapy can lead to 
fires and cause severe burns and even death. HOT-related burns 
have been increasing at 14% per year from 2002-2011 [2]. While the 
total body surface area (TBSA) of these injuries may be small and 
involve only the face, patients with these types of injuries are often 
assumed to have concomitant inhalation injuries. Thus, patients may 
be intubated as a precaution which itself may lead to unintended 
consequences. Several studies have documented the hospital courses 
of patients with HOT-related injuries noting increased length of 
stay, complications, and cost [3-10]. Previous research has not solely 
focused on the trends and outcomes of HOT-related burn patients 
based upon the location of intubation. The purpose of this study is 
to compare two groups of patients with HOT-related injuries based 
upon the location of intubation: those patients intubated at our 
verified burn center and those intubated prior to admission to the 
burn center. Outcomes to be investigated included total length of 
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stay, intensive care unit (ICU) length of stay, number of ventilator 
days, hospital costs, complications, indications for intubation and if 
bronchoscopy was used in the management of these patients.

Materials and Methods
A retrospective chart review was performed of all HOT-related 

burns admitted to our verified burn center from 2006-2015. Eligible 
hospitalized adult patients were identified using the burn quality 
database. Data elements included place of  intubation: at our burn 
center, at an outside hospital or by emergency medical services; 
evidence of inhalation injury; method of inhalation injury diagnosis; 
mortality; TBSA burned; complications during hospital stay; sex; age; 
hospital charges; length of stay; ventilator days until extubation and 
length of ICU stay. Data was obtained through medical chart review. 
All hospital charges were adjusted for inflation to 2015 United States 
(U.S.) Dollars.

Patients were divided into two groups for analysis, those patients 
with HOT-related burns that were either intubated versus not 
intubated. Patients who were intubated were further stratified into 
patients that underwent intubation at our burn center and those 
who were intubated at an outside hospital or by emergency medical 
services. Data was analyzed with the SPSS statistical program (IBM 
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Inc. Armonk, NY). Categorical data were compared using Chi squared 
test and continuous data were compared using student’s t-test. A 
p-value of less than 0.05 was considered statistically significance.

Results
A total of 78 patients were eligible for inclusion into the study. All 

patients had ignition from cigarette smoking. Subjects were grouped 
into intubated and non-intubated patients. There were no statistical 
differences in patient demographics based upon intubation status. In 
total, 29 patients (37.0%) presenting with HOT-related burn injuries 
were intubated. Of those that underwent intubation, 20 patients 
(69.0%) were intubated prior to transfer to our burn center by either 
an outside hospital or emergency medical services (OSH) with the 
remaining 9 patients (31.0%) intubated at our institution (BC). The 
mean TBSA for intubated patients was 3.3% (range 0.5-20%) and for 
non-intubated patients was 1.7% (range 0.5-10%) (p<0.05).

Comparing patients undergoing intubation versus non-
intubation, the intubation group had on average a longer hospital 
length of stay of 9.4 days versus 2.6 days (p<0.0001), longer ICU 
length of stay of 6.1 days versus 0.5 days (p<0.0001) and a greater 
number of days on a ventilator 5 days versus 0.0 days (p<0.001) 
(Table 1). Outcome measures did not significantly differ between 

initial location of intubation (BC versus OSH). Six of the 29 (20.7%) 
intubated patients had bronchoscopy performed, and no patient 
in our study demonstrated inhalation injury on exam. The most 
common complications from intubation resulted in ventilator 
acquired pneumonia (n=4) and tracheostomy (n=2). No airway 
complications were noted for patients that were not intubated. There 
was one patient mortality; however, this subject sustained a TBSA 
of 80% with ignition of clothing after the HOT-related burn. This 
patient was excluded from statistical analysis.

A cost comparison demonstrated that the average amount 
charged (adjusted to 2015 U.S. dollars) during each hospital admission 
were significantly higher in patients intubated ($110,110) than non-
intubated patients ($14,400) (p<0.0001). There was no significant 
difference in amount charged based upon the initial location of 
intubation (Table 1).

Two cohorts were compared dependant on patient location of 
intubation: those intubated at our burn centerand those intubated 
prior to transfer to our center by either an outside hospital or 
emergency medical service team. This comparison between patients 
being intubated at our BC versus an OSH demonstrated an increasing 
rate of 8% per year during the course of our study from 2006 to 2015 
(Figure 1). The average percentage of patients being intubated over 
this total 10 year time period was calculated.The difference between 
these two cohorts in the first 5 years of the study was 4.3% of patients 
being intubated at an OSH versus our BC (11.9% vs. 6.9%, p=NS, 2006 
to 2010). In the most recent 5 years the difference between patients 
being intubated at an OSH versus our BC expanded to a statistically 
significant difference of 37% (47.3% vs. 10.3%, p<0.05, 2010 to 2015) 
(Figure 2). 

Discussion
In recent years, there have been significant increases in the 

number of patients who have HOT-related burns. Reports of a total 
of 1190 HOT-related burns from 2003 to 2006 and rates of HOT-
related burns increasing 14% a year since 2001 have placed this 
specific population at the center of discussion in recent years [2,4]. As 
increasing numbers of patients with chronic lung disease are being 
placed on home oxygen therapy the chance of a patient sustaining a 
HOT-related burn increases. Several studies have demonstrated that 
patients with HOT-related burns differ from patients with other types 
of burn injuries, noting increased length of stay (LOS), mortality 
and costs associated with HOT-related burns. Length of stay ranges 
from 2-48 days in the hospital and costs vary widely from $8,000-
$200,000 [3,4-9]. A recognizable reason for the array of outcomes 
in HOT-related burn patients revolves around the distinction 
of intubation versus non-intubation. Recently, Assimacopulous 
using the American Burn Association National Burn Repository 
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Figure 1: Rate per year in percentage of HOT-related burn patients based 
upon location of intubation at a burn center (BC) versus outside hospitals and 
emergency medical services (OSH) from 2006 to 2015.
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Figure 2: Percentage of HOT-related burn patients based upon location of 
intubation at a burn center (BC) versus outside hospitals and emergency 
medical services (OSH) in five year intervals from 2006 to 2015. Asterisk (*) 
represents p-value of <0.05.

Outcomes Intubated Not Intubated p-value

Average TSBA (%) 3.3% 1.7% 0.0384

LOS-Hospital 9.4 days 2.6 days <0.0001

LOS-ICU 6.1 days 0.5 days <0.0001

Ventilator dependent 5 days 0.0 days <0.001
Hospital charges

(USD, adjusted 2015) $110,110 $14,400 <0.0001

Table 1: Table of outcome measures of HOT-related burn patients based upon 
intubation versus non-intubation.
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compared HOT-related burn patients based upon intubation and 
non-intubation. Similar to our findings, HOT-related burn patients 
that were intubated had significantly increased length of stay in the 
hospital and ICU, increased number of ventilator days, larger TBSA 
and increased hospital charges [2].

Clearly, intubation of patients with chronic lung disease results 
in negative influences on many different outcomes. Several studies 
have investigated the use of bronchoscopy and grading systems in 
evaluation of thermal injury after the fact [11-14]. Yet indications 
for intubation are a continued topic of debate and often are a result 
of expert opinion. Based upon the Advanced Trauma Life Support 
(ATLS) protocol, identification of a patient with inhalation injury has 
the following findings: singeing of the hair, eyebrows or eyelashes; 
carbonaceous sputum; hoarseness or stridor; inflamed oropharynx; 
hypoxemia; and a history of closed space injury [15]. Airway 
management in ATLS recommends early consideration of intubation 
in all cases concerning for inhalation injury. The Advanced Burn Life 
Support (ABLS) protocol notes similar physical exam findings that 
may indicate inhalation injury, but are less vague on determining 
indications for intubation. ABLS airway management recommends 
intubation with stridor, retractions, respiratory distress or obstruction 
and deep or full thickness facial burns. If these symptoms are not 
present then 100% humidified supplemental oxygenation by mask 
and close monitoring is preferred [16].

The indications reported for intubation in our study included 
singed hair, burns or blistering to lips and mouth, carbonaceous 
sputum, and hoarseness. It should be noted that these are all findings 
indicating inhalation injury, but do not necessary warrant intubation 
based upon ABLS protocol.  Based upon our study and others 
mentioned in this article, it is evident that patients admitted with 
HOT-related facial burns may be prematurely intubated resulting in 
severe repercussions. The consequences of placing this population 
with chronic lung disease on a ventilator are clear. What is not 
obvious is when and where it is appropriate for these patients to be 
intubated.

Our study primarily focuses on location of intubation in HOT-
related burn injuries. Although outcomes do not significantly differ 
between initial location of intubation, they certainly diverge based 
upon whether the HOT-related burn patient is intubated or not. We 
found 37% of HOT-related burn patients admitted to our institution 
were intubated. Of those intubated, 69% were intubated prior to 
arrival. Our data mirrors that of Amani et al. in which they reported 
HOT-related burn patients had 37% of all admissions being intubated, 
notably they had 100% of intubations occur prior to admission [17]. 
Other reports by Robb et al. and Chang et al. had intubation rates of 
30.8% and 21.7% respectively [7,9]. Muelhberger et al. required no 
intubations in their study of 21 admissions [6]. As reported earlier the 
number of HOT-related burn injuries are consistently increasing on a 
yearly basis. It can be presumed that the total number of intubations 
will rise with these admissions. What is even more striking, as we 
have demonstrated in this article, is that the number of patients that 
are being intubated prior to arrival is continuing to increase at a 
rate of 8% per year, while the number of intubations at our verified 
burn center remains stable. This begs the question, as the numbers of 
HOT-related burn admissions continue to rise, how do we actively 
decrease the number of intubations in this population?

Facial burns, of and by themselves, do not always equate to 
the presence of inhalation injury. Indications and algorithms for 
intubation of HOT-related burn patients need to be developed and 
differentiated from inhalation burns secondary to enclosed spaces 
or explosion blasts. Of particular interest to this study is the further 
evaluation of community education for emergency medical services 
and emergency room physicians that may be more familiar with the 
protocols of ATLS rather than ABLS. This difference could possibly 
account for the increasing rate of HOT-related burn patients being 
intubated by non-burn specialized practitioners as well as concerns 
for loss of airway in transit and possible liability. Likely, a two 
pronged approach to this dilemma is required to prevent unnecessary 
intubations and resultant complications in this population. One arm 
focused on sustainable patient education and prevention strategies 
to avoid HOT-related burn injuries and the second arm creating 
standardized treatment for HOT-related burn patients in regards to 
intubation.
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