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Severe burn injury is accompanied by a systemic inflammatory response, making traditional
indicators of sepsis both insensitive and nonspecific. To address this, the American Burn
Association (ABA) published diagnostic criteria in 2007 to standardize the definition of

sepsis in these patients. These criteria include temperature (>39°C or <36°C), progressive
tachycardia (>110 beats per minute), progressive tachypnea (>25 breaths per minute not
ventilated or minute ventilation >12 L/minute ventilated), thrombocytopenia (<100,000/ul;
not applied until 3 days after initial resuscitation), hyperglycemia (untreated plasma

glucose >200 mg/dl, >7 units of insulin/hr intravenous drip, or >25% increase in insulin
requirements over 24 hours), and feed intolerance >24 hours (abdominal distension, residuals
two times the feeding rate, or diarrhea >2500 ml/day). Meeting =3 of these criteria should
“trigger” concern for infection. In this initial assessment of the ABA sepsis criteria correlation
with infection, the authors evaluated the ABA sepsis criteria’s correlation with bacteremia
because bacteremia is not associated with inherent issues of diagnosis as occurs with pneumonia
or soft tissue infections, and blood cultures are typically obtained due to concern for ongoing
infections falling within the definition of “septic.” A retrospective electronic records review was
performed to evaluate episodes of bacteremia in the United States Army Institute of Research
from 2006 through 2007. A total of 196 patients were admitted during the study period who
met inclusion criteria. The first positive and negative cultures, if present, from each patient
were evaluated. This totaled 101 positive and 181 negative cultures. Temperature, heart

rate, insulin resistance, and feed intolerance criteria were significant on univariate analysis.
Only heart rate and temperature were found to significantly correlate with bacteremia on
multivariate analysis. The receiver operating characteristic curve area for meeting =3 ABA
sepsis criteria is 0.638 (95% confidence interval 0.573-0.704; P < .001). Among severe

burn patients, the ABA trigger for sepsis did not correlate strongly with bacteremia in this

retrospective chart review. (J Burn Care Res 2012;33:371-378)

Infections remain a major cause of morbidity and
mortality in burn patients.! Delays in diagnosis
and treatment of infections have repeatedly been
shown to lead to worse outcomes in various clinical

From the *San Antonio Military Medical Center (SAMMC),
Texas; 1 Uniformed Services University of the Health Sciences,
Bethesdn, Maryland; # University of Texas Health
Science Center at San Antonio; and §US Army Institute of
Surgical Research (USAISR), San Antonio, Texns.

The opinions or assertions contained herein arve the private views of
the authors and arve not to be construed as official or reflecting
the views of the Department of the Army, Department of the Air
Force, Department of Defense or the US Government. This work
was preparved ns part of their officinl duties and, as such, there is
no copyright to be transferred.

settings.??® Sepsis refers to a clinical state of systemic
inflammation that is often caused by infection. A
traditional framework for identifying patients with
sepsis has been the presence of a specific set of clini-
cal criteria, which defines the systemic inflammatory
response syndrome (SIRS), in combination with
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Table 1. SIRS criteria®®

Journal of Burn Care & Rescarch
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Table 2. ABA sepsis criterial’®

1. Temperature: >38°C or <36°C

2. Heart rate: >90 beats per min

3. Respiratory rate: >20 breaths/min or PaCO, <32 mm Hg
4. White blood cell count: >12,000 or <4000 cells/mm?

SIRS, systemic inflammatory response syndrome.

suspected infection (Table 1).* SIRS criteria are sen-
sitive to the varying physiologic changes seen in dif-
terent patient groups. Nearly, all patients with severe
burns experience a sustained systemic inflammatory
state during their acute illness, which make the use of
traditional SIRS criteria difficult. More than half of
trauma patients in some studies exhibit SIRS criteria
without the presence of an ongoing infection.>®

There is a need to establish the parameters that
predict serious infection in burn populations. A num-
ber of clinical parameters and biomarkers have been
and are being investigated but none have been found
to be solely predictive of sepsis in burns.”'* The tra-
ditional SIRS criteria were previously examined in
the 24 hours preceding blood culture in our insti-
tution. Absolute values or changes in temperature,
white blood cell count, and neutrophil percentage
were not found to be the clinically useful indicators
of bloodstream infection.”

Recognizing the difficulties associated with
applying the traditional SIRS criteria in burns, the
American Burn Association (ABA) published revised
burn-specific sepsis criteria in 2007 with a total of
six variables to consider (Table 2)."* The ABA indi-
cates that meeting three criteria should “trigger” the
clinician to consider the presence of a clinically sig-
nificant infection and initiate empiric antibiotics. A
patient would meet the definition of sepsis if these
criteria were then coupled with a documented infec-
tion defined as a positive culture, a pathologic tissue
source, or a clinical response to antimicrobials. As
a pilot study, we attempted to evaluate the burn-
specific ABA sepsis criteria in the 24 hours before
obtaining blood cultures to determine whether they
correlated with bacteremia in burn patients admitted
to the intensive care unit (ICU). Although these cri-
teria were formulated based on a limited number of
studies in the adult and pediatric burn literature,¢-18
they have not been systematically evaluated to deter-
mine whether meeting the “trigger” correlates with
sepsis. Bacteremia was selected as the sole dependent
variable among other clinically significant infectious
complications seen in burns (such as invasive wound
infection and pneumonia) because of its relative
fidelity as a diagnosis.

Sepsis should be considered when three or more of the following
criteria are met:
1. Temperature: >39°C or <36.5°C
2. Progressive tachycardia: >110 beats per min
3. Progressive tachypnea:
a. >25 breaths per minute not ventilated
b. Minute ventilation >12 L /min ventilated
4. Thrombocytopenia (not applied until 3 d after initial
resuscitation): <100,000/ul
. Hyperglycemia (in the absence of preexisting diabetes

(923

mellitus)

a. Untreated plasma glucose >200 mg/dl or equivalent
mM/L

b. >7 units of insulin/hr intravenous drip

c. Significant resistance to insulin (>25% increase in insulin
requirement over 24 hr)

6. Inability to continue enteral feedings >24 hr

a. Abdominal distension

b. High gastric residuals (residuals two times feeding rate)

c. Uncontrollable diarrhea (>2500 ml/d)

ABA, American Burn Association.

METHODS

A retrospective electronic medical records review
was performed to identify patients with burn injury
admitted to the United States Army Institute of
Research (USAISR) burn ICU from 2006 through
2007. The USAISR burn center serves the entire
Department of Defense as well as south Texas.

Excision of full-thickness burns are performed by
7 to 10dayspostburn. Topicalantibioticsinuseinclude
mafenideacetatealternatingwithsilversulfadiazine,and
perioperative antibiotics are typically intravenous
vancomycin and amikacin. Patients are examined
daily for signs of infection, and aggressive infection
control measures are in place to minimize hospital-
acquired infections. This study was conducted under
a protocol approved by the Institutional Review
Board of the Brooke Army Medical Center and the
USAISR.

All adult patients who had blood cultures drawn
during the study period were screened for the pres-
ence or absence of bacteremia or fungemia using
the electronic healthcare laboratory system (Com-
posite Health Care System database). The first pos-
itive and negative cultures from each patient were
selected for analysis. Only patients admitted with
thermal burns were included. Single blood cultures
which recovered organisms known to be common
skin contaminants (ie, diphtheroids, Bacillus spp.,
Propionibacterinm spp., coagulase-negative Staphy-
lococcus species, or micrococci) were excluded. The
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indications for obtaining blood cultures varied by
physician and clinical situation, although cultures
were not obtained as a standard of care on admis-
sion or during predefined time periods during the
hospitalization. Instead, blood cultures were drawn
based on clinical concerns for bacteremia. More
specifically, they included, but were not limited to,
follow-up of previously bacteremic patients, hyper-
thermia and hypothermia, unexplained hypoten-
sion, organ dysfunction, and otherwise unspecified
clinical deterioration. Cultures commonly were
drawn through central venous and arterial catheters
that were changed every 3 and 7 days, respectively,
as a part of standard operating procedure. Patient
data that were collected included age, gender,
TBSA burned, presence of inhalation injury, and
mortality. All clinical parameters pertaining to the
ABA sepsis criteria (Table 2) and the SIRS criteria
(Table 1) were collected from the electronic medi-
cal record (Essentris®, CliniComp, Intl., San Diego,
CA) for the 24 hours preceding the time of blood
culture collection. This included culture results,
maximum and minimum temperature, heart rate,
respiratory rate, minute volume if mechanically ven-
tilated, use of high-frequency percussive ventilation
(HEPV), platelet count, maximum and minimum
white blood cell count, fasting blood glucose, max-
imum insulin drip rate, total insulin requirement,
presence of enteral feeding intolerance, presence
of abdominal distention, maximum gastric residu-
als, and stool volume. Evaluation included cultures
during the initial 24 to 72 hours of admission as
they are reflective of clinical parameters at the time
of admission, although all six criteria are not appli-
cable until after 72 hours of admission. Therefore,
additional analysis was performed during time peri-
ods in which all triggers could be assessed.

Logistic regression was used to evaluate the rela-
tionship between the ABA sepsis criteria and the
presence or absence of bacteremia. Further analyses
were performed evaluating those patients with Gram-
positive and Gram-negative bacteremia separately.
Each clinical parameter comprising the ABA sepsis cri-
teria and SIRS criteria was also evaluated individually
with respect to bacteremia. The Pearson x? test was
used to compare categorical values. The Mann-Whit-
ney Utest was used to compare noncategorical values.
A receiver operating characteristic curve (ROC) was
constructed based on satistying at least three ABA sep-
sis criteria with bacteremia as the outcome. A corre-
lation coefficient between meeting the “trigger” and
bacteremia was calculated. SPSS 16.0 for Windows
(SPSS Inc., Chicago, IL) was used for all statistical
analyses.
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RESULTS

During the period 2006 through 2007, 196 patients
were admitted to the USAISR burn center who met
inclusion criteria. The first positive and negative
cultures from each patient were selected for analy-
sis. Of note, not every patient had a corresponding
positive or negative culture. This represented 101
positive and 181 negative cultures. Patient charac-
teristics were compared between those with a posi-
tive blood culture and those with only a negative
blood culture (Table 3). Most patients were young
adult males, which reflect the demographics of active
duty soldiers. The percent TBSA burned differed
significantly between those with positive and only
negative blood cultures (40.0 vs 22.0%; P < .001).
The median time from admission to the culture
being drawn also differed between the groups (4 days
vs 1 day; P < .001). A greater number of patients
with documented bacteremia also had inhala-
tion injury (40.6 vs 25.2%; P = .023) and were
on mechanical ventilation (14.9 vs 4.2%; P = .012).
Mortality was also greater in those with documented

Table 3. Patient characteristics based on culture results

Positive Blood Negative Blood

Culture Culture P
N 101 95
Age, yr (range) 27 (18-85) 31 (19-88) 784

Male 91 (90.1) 84 (88.4) .705
TBSA burn 40.0 (1.0-92.0) 22.0 (0.2-99.0) .000
Full-thickness burns ~ 26.0 (0-87) 9.5(0-97.5) .000
Diabetes mellitus 5(4.9) 3(3.2) 527
Burned during combat 61 (60.4) 55 (57.9) 722
operations in Iraq
or Afghanistan
Inhalational injury 41 (40.6) 24 (25.2) .023
Respiratory rate /status
HEPV 48 (47.5) 52 (54.7) 314
CVv 15 (14.9) 4(4.2) .012
NV 38 (37.6) 39 (41.1) .624
Time to admission 2 (0-9) 2 (0-159) .869
from burn (d)
Time to culture from 4 (0-41) 1(0-14) .000

admission (d)

<24 hr from admission 33 (32.7) 84 (88.4)
24-72 hr from 11(10.9) 6(6.3)
admission
>72 hr from admission ~ 57(56.4) 5(5.3%)
Deaths 28 (27.7) 10 (10.5) 002

Values are medians with range or percent.
HFPYV, high-frequency percussive mechanical ventilation; CV, conven-

tional mechanical ventilation; NV, no mechanical ventilation.
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Table 4. Most commonly isolated bacterial pathogens

No. Pathogens From 101

Bacteria Positive Blood Cultures
Gram-negative 74
Acinetobacter calcoaceticus- 29

bawmannii complex

Klebsielln spp. 15
Pseudomonas aeruginosn 13
Enterobacter spp. 7
Serratin marcescens 5
Other 9
Gram-positive 20
Staphylococcus aunrens 14
Streptococcus spp. 6
Enterococcus spp. 4
Coagulase-negative 3
Staphylococcus
Other 2
Mixed (Gram-positive and 5
Gram-negative)
Candida spp. 2

More than one Gram-negative or Gram-positive organism were isolated
from 14 cultures.

bacteremia (27.7 vs 10.5%; P = .002). Of the 10
nonbacteremic patients who died, inhalational injury
and/or respiratory failure was listed as a contribut-
ing cause of death in 7 of them. One patient had
cirrhosis and disseminated intravascular coagulation.
Another had abdominal compartment syndrome
and small bowel necrosis complicating battle inju-
ries. Only one had an infectious complication, which
was a fungal wound infection leading to multiorgan
failure.

Of the 101 positive blood cultures, the major-
ity (74 cultures) grew Gram-negative bacteria
(Table 4). Gram-positive organisms were isolated
from 20 cultures. Five cultures were mixed with both
Gram-positive and Gram-negative organisms, and

Journal of Burn Care & Rescarch
May/June 2012

two cultures were positive for Candida spp. Acine-
tobacter calconceticus-banmannii complex, Klebsielln
spp., and Psendomonas aecruginosa were the most
common Gram-negative organisms, while Staphylo-
coccus aurens was the most common Gram-positive
organism. The frequency of recovered organisms
reflected what has been previously described in this
population of patients.

The ABA sepsis criteria were analyzed cat-
egorically based on the presence of bacteremia
(Table 5). Temperature, heart rate, insulin resis-
tance, and feed intolerance criteria were significant
on univariate analysis. Multiple regression was then
performed including all six criteria. Only heart rate
and temperature were found to significantly cor-
relate with bacteremia. The same analysis was per-
formed using SIRS criteria (Table 6). Temperature
and heart rate criteria were significant on univariate
analysis, whereas only temperature was significant
after multivariate analysis. To assess the application
of all six ABA criteria, a separate analysis was per-
formed excluding those cultures drawn within
72 hours of admission (Table 7). Based on this analy-
sis, none of the criteria were found to correlate with
bacteremia.

The clinical parameters that make up each criterion
were also analyzed either as continuous or categorical
variables (Table 8). On this univariate analysis, maxi-
mum temperature but not minimum temperature
was found to be significant as was heart rate. Bac-
teremic patients also had a greater insulin require-
ment, a larger stool volume, and were more likely
to have abdominal distention. High feed residuals
and white blood cell count did not differ between
the two groups. On multivariate analysis, only maxi-
mum temperature, platelet count, maximum insulin
drip rate, and abdominal distention were found to
be significant.

ROC curve analysis was performed for the ABA
sepsis (Figure 1) criteria to further assess the correlation

Table 5. Logistic regression of the individual American Burn Association sepsis criteria by the presence of bacteremia

Multivariate
Positive Blood Culture Negative Blood Univariate
Criteria (n=101) Culture (n = 188) P P OR 95% CI
I (temperature) 74 (73.3) 92 (48.9) .000 .003 2.301 1.328-3.987
I (heart rate) 96 (95.0) 150 (79.8) 001 006 4.051 1.487-11.036
III (respiratory rate) 88 (87.1) 147 (78.2) 063 234 0.645 0.314-1.327
IV (platelets) 9(8.9) 16 (8.5) 908 440 1.448 0.566-3.702
V (insulin resistance) 35(34.7) 35 (18.6) .002 .062 0.564 0.309-1.030
VI (feed intolerance) 26 (25.7) 29 (15.4) .033 .070 0.555 0.294-1.048

Values are number of cultures (%) that met each criterion.
OR, odds ratio; CI, confidence interval.
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Table 6. Logistic regression of the individual systemic inflammatory response syndrome criteria by the presence of
bacteremia
o Multivariate
Positive Blood Culture Negative Blood Univariate
Criteria (n=101) Culture (n = 188) P P OR 95% CI
Temperature 82 (81.2) 104 (55.3) .000 .000 3.128 1.747-5.602
Heart rate 101 (100) 179 (95.2) 025 999 0.000 0.000
Respiratory rate 43 (42.6) 75 (39.9) .658 864 0.956 0.573-1.595
White blood cell count 48 (47.5) 79 (42.0) .369 .358 0.788 0.475-1.309

Values are number of cultures (%) that met each criterion.
OR, odds ratio; CI, confidence interval.

with bacteremia. The ROC curve area for meet-
ing =3 criteria is 0.638 (95% confidence interval
0.573-0.704; P < .001) Figure 1). Seventy-nine of
101 positive cultures (78.2%) met the trigger, while
95 of 188 negative cultures (50.5%) met the trigger.
The sensitivity and specificity were 78.2 and 49.5%,
respectively. The positive predictive value was 45.4%.
The negative predictive value was 80.9%. The corre-
lation coefticient between meeting the trigger of =3
criteria and bacteremia was 0.270 (P < .001).

DISCUSSION

The purpose of the ABA consensus conference in
2007 was to create a standardized definition for sep-
sis specific for patients who had suftfered severe burns.
This was to provide uniformity for future study as
well as provide some framework for clinical manage-
ment. Although never systematically studied, tradi-
tional SIRS criteria were believed to be insufficient
in the burn population. The selection of the various
ABA sepsis criteria was based on a number of studies
published in both the adult and pediatric burn litera-
ture. The hypermetabolic state caused by severe burn
injury leads to alterations in the expected temperature,

heart rate, and respiratory rate. Higher values that
might suggest sepsis were therefore selected. In pedi-
atric burn patients, thrombocytopenia was found to
be predictive of sepsis.!” The hyperglycemia criterion
was extrapolated from other patient populations.
Feed intolerance was found to be an indicator of sep-
sis and mortality in a pediatric burn population.'® In
this study, we evaluated the correlation between the
ABA sepsis criteria (and SIRS criteria) and bacteremia
in a select subset of infected patients.

In this retrospective review of 282 blood cultures
from 196 burn ICU patients, meeting =3 of 6 ABA
sepsis criteria was not strongly correlated with bac-
teremia. When most criteria were generally evaluable
(ie, after 72 hours), the findings were similar; how-
ever, results could have been affected by the small
sample size. This was also true for SIRS criteria. As
expected, the SIRS criteria were very common in this
burn population.

Although the ABA criteria are established as dichot-
omous criteria to be used clinically in aggregate, we
also evaluated each criterion individually to deter-
mine whether they correlated with bacteremia. Both
the temperature and the heart rate criteria were ful-
filled in a statistically greater number of bacteremic

Table 7. Logistic regression of the individual American Burn Association sepsis criteria by presence of bacteremia assessed

>72 hr after admission

Multivariate
Positive Blood Culture = Negative Blood Culture = Univariate
Criteria (n=57) (n =33) r r OR 95% CI
I (temperature) 47 (82.5) 22 (66.7) .090 .300 1.784 0.597-5.336
II (heart rate) 54 (94.7) 25 (75.8) .008 .051 4.349 0.996-18.984
III (respiratory rate) 48 (84.2) 31(93.9) 177 179 0296  0.050-1.748
IV (platelets) 5(8.8) 5(15.2) .356 481 0.602 0.147-2.466
V (insulin resistance) 29 (50.9) 17 (51.5) 954 987 1.008 0.379-2.680
VI (feed intolerance) 21 (36.8) 15 (45.5) 424 .668 0.806 0.301-2.156

Values are number of cultures (%) that met each criterion.
OR, odds ratio; CI, confidence interval.
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Table 8. Logistic regression of clinical parameters (including components of the ABA sepsis criteria and SIRS criteria) by

the presence of bacteremia

Multivariate
Positive Blood Negative Blood  Univariate
Clinical Parameter Culture Culture P P OR 95% CI
Temperature maximum (°C) 39.3 (35.8-41.0) 38.5(32.5-40.7) .000 .001 1.67 1.25-2.22
Temperature minimum (°C) 37.3(29.5-39.4) 37.2(27.8-40.1) 121
Heart rate 131 (104-172) 128 (69-178) .002 .376
Platelets (10°/ul) 191 (22-756) 155 (23-915) .040 .033 1.002 1.000-1.004
Insulin drip (units/hr)
Maximum 4 (0-24) 1.8 (0-20) .000 .009 1.08 1.02-1.15
Total 55 (0-3406) 23.1 (0-380) .000 .622
Feed intolerance
Distention 22 (21.8%) 18 (9.6%) .004 .029 2.294 1.089-4.832
Stool volume 241 (0-4200) 77 (0-4200) .000 230
High residuals (2 + feed rate) 7 (6.9%) 11 (5.9%) 717
White blood cell count 10.5 (0.7-27.1) 10.2 (2.1-46.0) 979

Values are medians (range) or numbers of cultures (%) that met each criterion.

ABA, American Burn Association; SIRS, systemic inflammatory response syndrome; OR, odds ratio; CI, confidence interval.

patients compared with nonbacteremic patients.
When the SIRS criteria were evaluated, only the tem-
perature criterion was found to be significantly asso-
ciated with bacteremia. Temperature has classically
served as an important marker of infection; however,
its utility in this setting is unclear given the altera-
tions in basal metabolic rate brought about by severe
burn injury. Previously, in a study of similar patients
admitted to the USAISR from 2001 to 2004, tem-
perature was not found to be clinically useful in
predicting bacteremia.” Our findings seem to be in
contrast to these previous findings. However, when
we evaluated temperature as a continuous variable,
we found that although statistically higher in bac-
teremic patients (39.3°C vs 38.5°C, P < .001), this
small difference is unlikely to be clinically relevant.
The clinical difference in heart rates between the
two groups was also not significant. It should also
be noted that several other variables that constitute
the ABA sepsis criteria were found to be significant
on univariate analysis when considered as continu-
ous variables. Maximum insulin drip rate, abdomi-
nal distension, and stool volume were found to be
significant. Perhaps, the ABA sepsis criteria need to
be modified slightly. For example, maximum insulin
drip rate before bacteremic episodes was an average
of 4 units per hour compared with 1.8 units per hour
when there was no bacteremia. A lower cutoft for the
maximum insulin drip rate or for stool volume might
be more appropriate.

The timing of the blood cultures that were
included in this small retrospective study is important
to consider. A significantly greater number of nega-
tive cultures were drawn within 1 day of admission

compared with positive cultures, which were drawn
at a median time of 4 days. Temperature and heart
rate criteria could still be measured. Assessment for
tachypnea or increased minute ventilation could
also be accomplished, although it is important to
recognize that many patients were placed on HEPV
carly in their course (particularly when there was
a concern for inhalational injury). It is unclear
how ABA criteria should be applied in this setting.
For the purposes of this study, when the mode
of ventilation was HFPV, it was considered as
fulfilling the progressive tachypnea criteria. The
most significantly affected criterion based on
timing of culture would be thrombocytopenia.
This criterion would not apply until 3 days after
initial resuscitation, thus potentially providing
an additional evaluable criterion for the positive cul-
ture group. Hyperglycemia can be documented by
three methods. First, a plasma glucose level was
available for every patient and a fasting plasma glu-
cose >200 mg/dl would fulfill this criterion. In
addition, an intravenous insulin drip >7 units per
hour or a 25% increase in the insulin requirement
over 24 hours would also suffice. As many patients
did not have insulin drips started immediately upon
admission and there is typically no baseline insulin
requirement, these last two methods of document-
ing hyperglycemia would not apply to most of the
negative blood cultures drawn during the first 24
hours. Similarly, the ability to document feed intoler-
ance may also be affected by the timing of the blood
culture. Certainly, abdominal distention can be
assessed in every patient. However, in those recently
admitted in whom feeds had not been started yet,
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Figure 1. Receiver operating characteristic curve for American Burn Association sepsis criteria.

inability to tolerate enteral feeds >24 hours could
not be assessed. Also, feed residuals and stool volume
were inconsistently documented in both groups but
still more likely to be documented after the initial
resuscitation when tube feeds and rectal tubes were
placed. Again, these may provide additional ways to
tulfill specific criteria in the positive culture group.
When the ABA sepsis criteria were analyzed in only
those with cultures obtained at least 72 hours after
admission, none were found to be associated with
bacteremia. This may be related to the small sample
size. A larger prospective study would be required to
adequately assess the impact of timing on the assess-
ment of these criteria.

There are several limitations to this study. First,
the study size was a significant limitation, which
may have affected the ability to detect a difference
between the groups. Second, the study was retrospec-
tive, and obtaining accurate data were dependent on
complete and accurate documentation by the physi-
cians and nurses who took care of the patients. There
was also no clear guidance on ventilator modes such
as HFPV and how their use should factor into the
ABA sepsis criteria. Also, the role of antibiotics
could not be accurately defined in this study as many
patients were exposed to antibiotics both periop-
eratively and empirically for suspicion of infection.
This would have the potential effect of decreasing
blood culture sensitivity leading to some “true bac-
teremias” being included in the “negative culture”

group. Also, the common practice of drawing blood
cultures through catheters may contribute to a small
number of falsely positive cultures resulting from col-
onization of the catheter or contamination. Finally,
the indication for drawing blood cultures was variable
and notusually evident. Although blood cultures were
generally drawn to evaluate possible bacteremia,
other infectious processes that are not commonly
associated with Dbacteremia (such as pneumonia
and urinary tract infection) may have been under-
lying the patient’s change in status. This would in
turn lead to a lower rate of positive blood
cultures. We only assessed bacteremia and not all
infections in this study which limits our ability to
apply the ABA sepsis criteria to all infections in a
burn population. Retrospectively, it was more diffi-
cult to distinguish colonization from true infection
when evaluating cultures other than blood, and so
these were not included. This does represent a sig-
nificant limitation.

CONCLUSIONS

In this small retrospective study, we found that meet-
ing the >3 ABA sepsis criteria has a limited correla-
tion with bacteremia in this burn ICU. As expected,
the SIRS criteria were not found to be clinically use-
ful as at least two criteria were satisfied in the major-
ity of cases (84.8%). Of the clinical criteria defined
by the ABA sepsis criteria, only temperature and
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heart rate were found to be statistically significant.
As individual clinical parameters, maximum tem-
perature, platelet count, maximum insulin drip rate,
and abdominal distention were found to be statisti-
cally significant. Further prospective studies of these
and other clinical parameters with other infectious
processes, especially in combination with other labo-
ratory parameters such as procalcitonin, c-reactive
protein, and/or erythrocyte sedimentation rate, are
needed to gain a better understanding of markers of
sepsis in this patient population.
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