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T test. Analysis included comparing before and after the 1996

move, but these two periods were not associated with any

significant findings. This study was approved by the Institu

tional Review Board of BAMC and the USAISR.

3. Results

3.1. Bacteria related mortality

There were 3751 patients admitted to the burn unit during the

study period, of whom 228 (6.1%) died, with autopsies

performed on 97 (42.5%) (Fig. 1). Death was attributed to a

bacterial cause in 27 (27.8%) (Table 2). There was no

statistically significant difference with regard to age, % TBSA,

% FTB, presence of inhalation injury, and day of death after

burn between patients with death attributed to a non bacterial

cause and those with death due to a bacterial cause (Table 3).

In those patients with death attributed to a bacterial cause,

several organisms were found to have an association with

mortality (Table 4). The gram negative organisms with

attributable mortality were Pseudomonas aeruginosa, Klebsiella

pneumoniae and Escherichia coli. Infection with Acinetobacter

baumannii was not associated with mortality although there

was only 1 case in this series. Staphylococcus aureus was the

only gram positive organism statistically associated with

mortality. Although wound infections continued to occur,

bloodstream infection was the most common cause of death

followed by pneumonia (Table 5). The majority of bloodstream

infections were due to gram negative organisms (78.9%). Of

those gram negative organisms responsible for bacteremia, P.

aeruginosa was the most common etiology (50%). The majority

of the gram positive bloodstream infections were due to S.

aureus. The origin of the bacteremia is difficult to ascertain.

Three of the sixteen bacteremic patients had concurrent

pneumonia and one had a concurrent wound infection with

the same organism. The source of bacteremia for the

remaining 13 patients remains unknown. Central venous

catheters (CVC) are a potential, though unlikely, source given

the unit policy of changing central lines every 3 days.

Pneumonia is also a consideration but would have been

detected on autopsy. Undetected wound infection is a more

likely explanation given the strict definition for wound

infection utilized during the study. In addition, open wounds

likely serve as a portal of entry for organisms even in the

absence of overt clinical or histopathological wound infection.

Gram negative organisms also led the way as the etiologic

agents for pneumonia (62.5%) whereas S. aureus accounted for

the remainder (37.5%). Of those gram negative organisms

responsible for pneumonia, P. aeruginosa was the most

common (40.0%). Only two wound infections were diagnosed

on autopsy and both were attributed to P. aeruginosa. Time to

death following burn was �7days in 30%, �14 days in 59% and

�21 days in 67% of patients with a bacterial cause of death.

3.2. Virus related mortality

Of the 97 autopsies performed, death was attributed to a viral

cause in 5 (5.2%). Four (4.1%) patients had HSV involvement of

the lower respiratory tract, while 1 (1.0%) patient was

diagnosed as having CMV pneumonia (Table 6). Four of the

five patients had evidence of inhalation injury and acute

respiratory distress syndrome (ARDS) and all patients had

burns of the face or neck and all were intubated. Survival after

burn ranged from 14 to 42 days. In all cases, the diagnosis of

viral infection was not made until autopsy. Skin lesions

suggestive of infection were not documented pre mortem for

any of the patients.

3.3. Pre-relocation and post-relocation analysis

As previously noted, the burn unit relocated to a new facility

with a modern infection control infrastructure in 1996. Of the

97 autopsies performed, 32 (32.9%) were for patients who

received care prior to the 1996 relocation. Of the 27 patients

with death due to a bacterial cause, only 6 (22.2%) were treated

prior to the 1996 relocation. There was no statistically relevant

difference in death due to a bacterial cause detected between

the pre and post relocation data. However, the small number

of autopsied patients who received care in the older facility is a

significant limitation in the accurate analysis of the data. The

analysis was not performed for the 5 patients with death due

to a viral cause as HSV and CMV are not classically acquired

through nosocomial transmission.

4. Discussion

Advances in burn shock resuscitation, ventilatory strategies,

nutritional support, infection control practices and the use of

Fig. 1 – Mortality attributed to bacterial infection in

autopsied patients over a 12-year period (February 1991–

November 2003).
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