
 P#24 
 

Abstract Title: Auto-PEEP: A Third-Space Masquerader In Massive Burn Patients 

Author and Co-authors: Steven D. Kozusko, MD, MEd, (PGY-3), David Hill, PharmD, H. Denise 
Holley-Harrison, NP, Louisa C. Boyd, Sai R. Velamuri, MD  
Firefighters Burn Center, Memphis, TN 

Objective: 1) Explain auto-PEEP and its effect on hemodynamic status. 
2) Understand why auto-PEEP may be difficult to detect in a 

massive burn patient. 
Abstract: Introduction:  Intrinsic positive end-expiratory pressure (auto-PEEP) is a 

physiologic event that can occur in mechanically ventilated patients. It is 
not uncommon for auto-PEEP to occur in acute severe asthma, chronic 
obstructive pulmonary disease, or patients receiving inverse ratio 
ventilation. Factors predisposing to auto-PEEP include a reduction in 
expiratory time by increasing the respiratory rate, tidal volume or 
inspiratory time. Auto-PEEP predisposes the patient to increased work of 
breathing, barotrauma, hemodynamic instability and difficulty in 
triggering the ventilator. Thermal injury resuscitation is driven by 
hemodynamics, urine output, and end organ perfusion markers such as 
lactate. Unwarranted over resuscitation is a potential consequence of 
these variables.  

Methods:  This case report was granted an exemption by the 
institutional review board. Data was collected for this retrospective 
review from the electronic medical record. to report a case of refractory 
resuscitation for a 36-year-old male patient who sustained a 67% total 
body surface area (TBSA) 3rd degree burn. Inadvertent ventilator 
settings results received inappropriate vasopressors and fluids during his 
resuscitative phase.  

Results:  We present a case report involving a 34-year-old male patient 
who sustained 67% TBSA 3rd degree flame burns with a grade 2 
inhalational injury. Resuscitation was initiated using fluids at 2cc/kg/% 
TBSA, along with an albumin rescue. The patient required 
escharotomies, which were converted to fasciotomies during his initial 
24 hours of care in order to treat circumferential burns. However, he 
remained persistently hypotensive following resuscitation, requiring 
vasopressor therapy and albumin boluses. Overall fluid requirement for 
the first 24 hours was 6.4cc/kg/%TBSA. For the first 120 hours it was 
10.0 cc/kg/%TBSA. The patient received 62,344 mL of fluid in all forms 
over the first 120 hours. Ventilator examination revealed persistent 
auto-PEEP, with an inspiratory-expiratory (I:E) ratio of 1:1.1. These 



inadvertent ventilator settings resulted in the patient receiving 
inappropriate vasopressors and excess fluids during his resuscitative 
phase. Adjustments were made to prolong expiratory time by decreasing 
the rate and adjust the I:E ratio to correct the imbalance. Following this 
reversal of the auto-PEEP effect, the patient returned to a normal 
hemodynamic status without pressor requirements within two hours.  

Conclusions:  Failure to recognize the hemodynamic consequences of 
auto-PEEP may lead to inappropriate fluid resuscitation or unnecessary 
vasopressor therapy. Close monitoring of ventilator strategies to prevent 
auto-PEEP in massive burn patients undergoing high volume 
resuscitation can prevent inadvertent excess fluid resuscitation and the 
use of vasopressors. This is especially important as auto-PEEP can be 
difficult to detect through the lens of fluid management when 
anticipated high volume third spacing. 

 

Figure 1: Inadvertent I:E 
of 1:1.1 resulting in 
auto-PEEP and 
hypotension thought to 
be due to third spacing 
of fluids in a massive 
burn patient.  

 

 

 

Figure 2: After adjusting the I:E to 1:2.3, the auto-PEEP effect was reversed and the patient returned to a 
normotensive status in 2 hours.  


