ORIGINAL CLINICAL REPORT

A Prospective Observational Study Comparing
Clinical Sepsis Criteria to Protein Biomarkers
Reveals a Role for Vascular Dysfunction in Burn

Sepsis

OBJECTIVES: To compare the diagnostic value of clinical sepsis criteria to novel
protein biomarkers in the burn patient.

DESIGN: Prospective observational study.
SETTING: American Burn Association verified Burn Center ICU.
PATIENTS: Burn patients (n = 24) and healthy volunteers (n = 10).

INTERVENTIONS: Enrolled burn patients (n = 24) were stratified based on
whether or not they met a clinical definition of sepsis. Four separate clinical crite-
ria for sepsis were analyzed for their diagnostic sensitivity and specificity, which
were compared to a panel of protein biomarkers. The most significant protein
biomarkers were further analyzed via the area under the receiver operating char-
acteristic curves (AUROC:s).

MEASUREMENTS AND MAIN RESULTS: Of the clinical criteria, SEPSIS-2
criteria led to the highest AUROC (0.781; p < 0.001), followed by the quick
Sequential Organ Failure Assessment score (AUROC = 0.670; p = 0.022).
Multiplexing revealed a number of inflammatory proteins (complement C5) and
matrix metalloproteinases (MMP1, MMP7) that were significantly elevated in
septic samples compared with both healthy controls and nonseptic burn samples.
Furthermore, three proteins associated with endothelial dysfunction and glyco-
calyx shedding revealed diagnostic potential. Specifically, syndecan-1, p-selec-
tin, and galectin-1 were all significantly elevated in sepsis, and all resulted in an
AUROC greater than 0.7; analyzing the sum of these three markers led to an
AUROC of 0.808.

CONCLUSIONS: These data reveal several potential biomarkers that may help
with sepsis diagnosis in the burn patient. Furthermore, the role of endotheliopathy
as a mechanistic etiology for sepsis after burns warrants further investigation.
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are confronted with a unique pathophysiology that is often accompanied

by a profound and sustained host response with clinical sequelae such
as prolonged ICU stays. After the initial loss of the skin barrier function, this
extended care can be confounded by organ dysfunction resulting in the need
for the use of ventilators and both vascular and urinary catheters. Together,
these factors predispose burn patients to infectious complications and sepsis,
which drastically increases mortality (1, 2). Indeed, sepsis is the leading cause
of death in patients that survive the initial burn injury, with estimates of
sepsis as the cause of death approaching 2/3 of decedent burn patients (3, 4).
Additionally, the burden of injury combined with iatrogenic influences such as

P atients with severe burns (e.g., > 20% total body surface area [TBSA])
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surgical intervention is confounded by a profound and
sustained hypermetabolic state, which persists for the
duration of the hospitalization and beyond.

To improve outcomes, early recognition of sepsis
and subsequent intervention is of the utmost impor-
tance. While extensive efforts such as the Surviving
Sepsis Campaign have improved sensitivity and spec-
ificity of sepsis diagnosis, these criteria did not derive
from burn patients. Due to the host response to the
burn itself and the sequelae that follow, many clinical
sepsis criteria (including SEPSIS-3) are often met in
burn patients in the absence of true clinical sepsis (5).
Specifically, the original criteria set forth by the Society
of Critical Care Medicine have used systemic inflam-
matory response syndrome (SIRS) criteria (i.e., tem-
perature, pulse, respiratory rate, WBCs) that are
relatively nonspecific and are met in almost all severely
burned patients. While the quick Sequential Organ
Failure Assessment (QSOFA) score may provide diag-
nostic value, it has also proven ineffective at predicting
bacteremia in burn patients (6). Furthermore, newer
SEPSIS-3 criteria also take into account organ dysfunc-
tion; however, this scoring system was shown to not
improve mortality prediction in burn patients (7). In
fact, one of the main conclusions from Yoon et al was
the emphasis that biomarkers warrant further study.

While bacteremia can signal sepsis in the general
ICU population, culture-negative sepsis can also occur.
This is especially frequent in burn patients, where clin-
ical decompensation can occur in the absence of posi-
tive blood cultures (8). For these reasons, the American
Burn Association has sought to develop specific cri-
teria for the diagnosis of sepsis in burn patients (9).
These clinical parameters have been compared with
other criteria, all of which have demonstrated subop-
timal specificity and sensitivity (10). A simple-to-mea-
sure biomarker that can foretell the development of
sepsis in burn patients has the potential to improve out-
comes by facilitating early recognition and treatment.
Burn sepsis diagnosis has evolved to consider this possi-
bility (11), with procalcitonin being one such candidate
(12). However, markers of inflammation and endo-
theliopathy may provide value in burn sepsis and are
increasingly of interest in burn pathophysiology (13).
To this end, we aimed to examine four different clin-
ical criteria of sepsis: QSOFA, SEPSIS-2, the American
Burn Association (ABA) sepsis criteria, and the Mann-
Salinas criteria, in a prospective observational study.
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Furthermore, we aimed to compare the diagnostic ac-
curacy of these criteria to various proteins involved in
inflammation and endotheliopathy. We hypothesized
that at least one biomarker would perform with sen-
sitivity and specificity equal to clinical scoring systems
for sepsis diagnosis in burns.

METHODS
Study Design

This prospective, observational pilot study was con-
ducted atthe Burn ICU (BICU) at the U.S. Army Institute
of Surgical Research (USAISR) from January 2018 to
January 2020. The study was reviewed and approved
by the U.S. Army Medical Research and Development
Command Institutional Review Board under approval
number M-10659. Written informed consent was
obtained prior to performing any study-related proce-
dures, activities, or data collection. The study aimed to
enroll 10 patients in each of the following groups: septic,
nonseptic, and incipient (enrolled as nonseptic but de-
veloping sepsis during the study period).

Patient Population

Healthy donors were screened by the research staft
and selected based on the following inclusion criteria:
healthy adult males (> 18 yr) from the community will-
ing to donate blood. Research staff screened the med-
ical records of all burn patients admitted to the BICU
daily. Subjects were selected on the following inclusion
criteria: adult patients (= 18 yr) admitted to the BICU
with a thermal injury of greater than or equal to 15%
TBSA with or without traumatic injuries. Patients who
were prisoners, pregnant, had nonthermal burn injury
(chemical, electrical, dermatological injury), or used
total parenteral nutrition were excluded.

The subject population for this study included the
following four groups: Healthy Blood Donor Group,
Burn Sepsis Group, Burn Nonseptic Group, and Burn
Incipient Group. Healthy volunteers were recruited for
a one-time blood specimen from the USAISR Blood
Donation Program (SOP Number BRP-001). Burn sub-
jects were recruited for blood sampling over a 14-day
period or until completion of prescribed antimicrobial
therapy. A clinical definition of sepsis was used that re-
flected clinicians’ interpretations of a patients’ condition.
Sepsis was defined as a new empiric prescription of at
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least one broad-spectrum IV antibiotics as well as one of
the following: initiation of vasopressor agents, hypoten-
sion requiring bolus IV fluids, or blood cultures drawn.
We enrolled a total of 10 healthy volunteers and 24 burn
patients that are represented in a Consolidated Standards
of Reporting Trials diagram (Fig. 1). Upon enrollment,
each patient provided an initial blood draw regardless of
their sepsis classification, which continued daily on week-
days until completion of antimicrobial therapy, or 14 days
for uninfected individuals. Two subjects from the burn
noninfected group were withdrawn from the study and
did not contribute any blood samples. Seven patients met
the criteria for sepsis at the time of enrollment, while the
remainder did not. Of the 17 patients without evidence
of infections/sepsis at enrollment, 12 subsequently devel-
oped sepsis at some point during the 14-day sampling pe-
riod and were transferred to the Burn Incipient Group.

Sample and Patient Data Collection

Universal precautions were used while handling all
samples to prevent transmission of bloodborne patho-
gens to research personnel. Authorized research staft
obtained a sample of undiluted whole blood directly
from the subjects through an existing vascular catheter
(preferred) or via venous phlebotomy with processing
occurring within 24 hours of collection by the USAISR
Research Laboratory. The sample was collected into
Lithium-Heparin coated tubes for anticoagulation.
In the event that collection of a venous whole blood
sample from the subject was not possible due to, for
example, subject unavailability due to procedures, the
remnant blood from the current day’s complete blood
count was sought from the Clinical Hematology labo-
ratory. Specimens were stored at 4°C to prevent RBC
hemolysis until transport to the USAISR Laboratory.

[ Totalsubjectsn=3a) |

/

‘ Healthy Controls {(n=10) | | Patients Enrolled (n=24) |

>~

Septic at Time of Enroliment Not Septic at Time of
{n=7) Enroliment (n=17)

Withdrawn (n=2)

Non-septic {n=3) Developed

Sepsis/Incipient
(n=12)

Figure 1. Consolidated Standards of Reporting Trials diagram for
patient inclusion.
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Data were extracted from the electronic medical re-
cord onto a standardized form and later compiled using
Microsoft Access database (Redmond, WA). Variables
collected include demographics such as height, weight,
body mass index (BMI), burn injury and admission
date/time, as well as clinical and laboratory parame-
ters such as heart rate, respiratory rate, blood pressure,
temperature, Glasgow Coma Scale, glucose, leuko-
cytes, antibiotic use, use of vasopressors, and/or IV
fluid boluses, prescribed antimicrobials, platelets, etc.
The definitions for each of the clinical scoring criteria
are shown in Supplemental Table 1 (http://links.lww.
com/CCX/A891). For incipient patients, these data
were pulled from the timepoint preceding diagnosis
and the timepoint after the diagnosis of sepsis.

Multiplex Assay

Plasma from patients and healthy volunteers were iso-
lated by spinning Lithium-Heparin anticoagulated
blood at 1,000 x g for 10 minutes and aliquotting for
storage at —80°C until use. Plasma was diluted 1:2 dilu-
tion for running on a custom, human-specific magnetic
Luminex assay (26-plex) according to the manufac-
turer’s instructions (R&D Systems, Minneapolis, MN).
In addition to this, a procalcitonin enzyme-linked
immunosorbent assay (Catalog Number ab221828;
Abcam, Cambridge, MA) was performed with a 1:20
dilution according to the manufacturer’s instruction.
For measured biomarkers, incipient patient samples
were separated into nonseptic and septic groups based
on whether that particular sample was taken before or
after the diagnosis of sepsis.

Statistical Analysis

Statistics were calculated by using Prism v.7.05
(GraphPad Software, La Jolla, CA) and Stata 15
(StataCorp, College Station, TX) (14). Data were tested
for normality by both the D’Agostino and Pearson and
Shapiro-Wilk normality tests. One-way analysis of
variances or Kruskal-Wallis analysis generated overall
p values given, with corresponding Fisher exact or
Dunn tests for multiple comparisons used to deter-
mine differences between groups, as appropriate. All
data are presented as the mean + sem. To assess the di-
agnostic ability of protein biomarkers, nonparametric
Somer’s D statistics for pairwise comparison were
used, with sEs robust to the clustering of observations
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within each patient. Receiver operating characteristic
curves were generated. The area under the receiver op-
erating characteristic curves (AUROCs) and their 95%
CIs were estimated. For the clinical criteria, AUROC
analysis includes a binary outcome (i.e., sepsis yes/no)
and a binary predictor (e.g., qSOFA), which results
in three points in the plot. The CI estimation used a
Jackknife resampling approach. For diagnostic value,
the number of patients needed to misdiagnose (NNM)
was determined, as has been described previously (15).
All statistics used the alpha level of 0.05.

RESULTS

Patient and volunteer characteristics are shown in
Table 1. A total of 22 patients enrolled in the study
were sampled, with only 3 (13.6%) not diagnosed with
sepsis throughout any time during their hospital stay. A
total of 12 patients (55%) were enrolled in the incipient
group, thus providing samples before and after the diag-
nosis of sepsis. There were no differences across groups
in age (p = 0.361), %TBSA (p = 0.448), or %TBSA full
thickness (p = 0.896), which represents the largest pre-
dictors of mortality in burn patients (inhalation injury
not reported herein). Additionally, there were no differ-
ences in weight or BMI across the groups.

Clinical Sepsis Criteria

Of the 19 patients diagnosed with sepsis, 10 had no
positive blood culture, one had Gram-positive sepsis,
four presented with Gram-negative species, two pre-
sented with fungal culture, and two had mixed bac-
terial and fungal species. The majority of patients
(13/19) received vancomycin with or without other IV

TABLE 1.
Patient Characteristics

antibiotics. Other systemic antibiotics given included
meropenem, ciprofloxacin, and cefepime. To examine
the validity of previously published sepsis criteria
(Supplemental Table 1, http://links.Ilww.com/CCX/
A891) in our patient population, the AUROC curves
were generated (Fig. 2). Of the clinical criteria, the
qSOFA (Fig. 2A) and SEPSIS-2 (Fig. 2B) criteria were
significant against the reference line with an AUROC
of 0.67 and 0.78, respectively. The Mann-Salinas cri-
teria (Fig. 2C) and ABA sepsis criteria (Fig. 2D) were
not significant.

Protein Biomarkers

A multiplex assay was performed on plasma samples, to
include a number of proteins involved with inflamma-
tion and vascular dysfunction, and all concentrations
of these shown in Supplemental Table 2 (http://links.
Iww.com/CCX/A892). Levels of inflammatory cyto-
kines (e.g.,interleukin [IL]-1{,IL-6,1L-17,1L-27,1L-33)
were variable and revealed no significant differences
between septic and nonseptic burn patients, with
the exception of IL-6 that was slightly significant
(p = 0.014). Similarly, procalcitonin levels were not
different between septic and nonseptic burn patients
(p = 0.284) and led to a nonsignificant AUROC
(Supplemental Fig. 1, http://links.lww.com/CCX/
A893). There were statistically higher levels of a
number of other inflammatory proteins in septic
samples when compared with healthy and nonsep-
tic samples, including complement component 5a
(C5a), C-C motif chemokine ligand 8 (CCL8), matrix
metalloproteinases (MMP1, MMP7), and tenascin
(Supplemental Table 2, http://links.lww.com/CCX/
A892). Similarly, levels of several proteins that play a

Demographics Healthy (n=10) Nonseptic(n=3) Septic(n=7) Incipient (n=12)

Age (yr) 26.4%5.1 30.3+9.8 40.0+7.0 30.9t2.7 0.361
Number of male 10 4 6

Number of military 9 0 1

Total body surface area (%) NA 34.3+16.9 53.0+10.3 42.8%5.1 0.448
Full thickness % NA 20.1£11.9 30.8+14.0 16.81+5.1 0.896
Total days sampled (d) 1 3-6 4-12 11-41

NA = not available.

Patient data reveal no differences in age, total body surface area, full thickness surface area involved.
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Figure 2. Receiver operating characteristic (ROC) curves for clinical criteria. Validation of different clinical scoring criteria in burn
patients revealed an area under the receiver operating characteristic curve (AUROC) of 0.67, 0.78, 0.49, and 0.57 for quick Sequential
Organ Failure Assessment (SOFA) (A), SEPSIS-2 (B), Mann-Salinas (C), and ABA sepsis criteria (D), respectively. ABA = American

Burn Association, AUC = area under the curve.

role in endotheliopathy and/or vascular dysfunction
(i.e., galectin-1, syndecan-1, and P-selectin) were sig-
nificantly elevated in septic burn patients but not non-
septic patients when compared with healthy subjects.
Furthermore, all three of these proteins were signifi-
cantly elevated in septic samples when compared with
samples from nonseptic and healthy subjects and were
not different between healthy and nonseptic subjects.
The most highly significant biomarkers (i.e., p < 0.001)
were also subjected to AUROC analysis, with the
AUROC, (I, and significance levels reported in Table 2.
A number of inflammatory biomarkers (e.g., MMP-
1, MMP-7. C5a, and Tenascin) revealed significant
AUROC compared with reference. Furthermore, all
three of the endotheliopathy biomarkers led to statis-
tically significant AUROCs compared with reference
(p <0.001) with an AUROC of 0.7 or greater. The highest
of these was galectin-1 with an AUROC of 0.797. Figure 3

TABLE 2.

Area Under the Receiver Operating Characteristic Curve, 95% Cls, and p Values for Area
Under the Receiver Operating Characteristic Curve Analysis of Top-Performing Protein

graphically depicts these concentrations in healthy vol-
unteers and burn patients to display the magnitude of
changes due to burn and sepsis (Fig. 3A-C). This revealed
significantly elevated levels of Syndecan-1, Galectin-1
and p-selectin in septic patients when compared to
both healthy subjects and non-septic burn patients.
Furthermore, an AUROC was generated that included the
sum of galectin-1, syndecan-1, and P-selectin concentra-
tions, which resulted in an AUROC of 0.81 (Fig. 3D).

Test characteristics were examined using standard
definitions of sensitivity, specificity, positive predictive
value (PPV), and negative predictive value (NPV). At
the initial peak sensitivity which preserved the high-
est specificity (sensitivity 98.6% using cutoff value of
53,320 pg/mL), the specificity was 11.8%, PPV was
69.7%, and NPV was 80.0% for detecting clinical sepsis
in burn patients. At the initial peak specificity which
preserved the highest sensitivity (specificity 100%

Biomarkers
Area Under the Receiver Operating
Marker Characteristic Curve (95% CI)

Galectin-1 0.797 (0.691-0.902) < 0.001
P-selectin 0.766 (0.684-0.849) < 0.001
Syndecan-1 0.724 (0.5839-0.888) < 0.001
MMP-1 0.682 (0.545-0.820) 0.002
MMP-7 0.735 (0.608-0.862) < 0.001
Complement component 5a 0.732 (0.586-0.860) < 0.001
Tenascin 0.729 (0.537-0.922) < 0.001
MMP = matrix metalloproteinase.
Critical Care Explorations www.ccejournal.org 5
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Figure 3. Circulating proteins involved with endotheliopathy. Concentrations of syndecan-1 (A), galectin-1 (B), and p-selectin (C) were
significantly higher in septic samples than both healthy and nonseptic samples ("p < 0.05, *p < 0.01, **p < 0.001, ***p < 0.0001,
healthy n = 4 samples, four patients, nonseptic n =33 samples, 15 patients, septic n = 69 samples, 19 patients). D, When the sum of
these endotheliopathy biomarkers was subjected to area under the receiver operating characteristic curve (AUROC) analysis, the highest

AUROC (0.808) was achieved. AUC = area under the curve, ROC =

using a cutoff value of 131,452 pg/mL), the sensitivity
was 28.6%, PPV was 100%, and NPV was 40.5% for
detecting clinical sepsis in burn patients. The approxi-
mate cutoff value providing near-equivalence for sen-
sitivity (72.9%) and specificity (73.5%) was 85,000 pg/
mL. Clinical utility of the assay was expressed using the
number NNM one patient, defined as 1/(false positives
+ false negatives). The cutoff value associated with the
optimal NNM (seven patients) was 65,000 pg/mL, at
which sensitivity was 92.7% and specificity was 35.3%.
The associated PPV and NPV were 74.7% and 70.6%,
respectively.

DISCUSSION

The destruction of the cutaneous barrier function
caused by thermal injury renders burn patients suscep-
tible to the development of sepsis via transcutaneous
invasion (16). Diagnostic criteria for sepsis in other
patient populations are relatively unhelpful after burn
injury because some, or all, of the criteria are often met
in the absence of infection due to the underlying path-
ophysiology of burns as well as its surgical manage-
ment. While several algorithms using clinical criteria
have been examined, the prospect of biomarker identi-
fication for aiding sepsis diagnosis in burns is alluring.
The salient findings in this report are that: 1) SEPSIS-2
criteria applied to the burn patient leads to similar sen-
sitivity and specificity as in the general population and

6 www.ccejournal.org

receiver operating characteristic.

that 2) a number of inflammatory and endotheliopathy
proteins display promising prognostic value for the di-
agnosis of sepsis in the severely burned patient.

It is widely accepted that early recognition and
treatment of sepsis can improve outcomes (17, 18).
Clinical criteria for sepsis have evolved over the last
several decades. In 1991, the American College of
Chest Physicians and the Society of Critical Care
Medicine defined sepsis based on SIRS criteria in
addition to a documented or suspected infection (19).
While this was modified in the 2001 International
Sepsis Definition Conference, the resulting defini-
tion still relied heavily on SIRS criteria (20). Although
sepsis screening with qSOFA scoring and SEPSIS-2
criteria have been compared in other patient popula-
tions, severe burn patients present with unique path-
ophysiology that satisfies some of these criteria in the
absence of sepsis, and the qSOFA score has previously
been shown to be ineffective at predicting bacteremia
in burn patients (6).

Our current study was designed to discover attrac-
tive protein biomarkers as opposed to rigorously assess
clinical scoring criteria. A recent study with a larger
sample size revealed diagnostic accuracy of Sepsis-3
criteria in burn patients (21). Our study did not en-
force collection of the all of the variables necessary
for Sepsis 3, but we were able to report gSOFA scores.
However, the study by Yan et al (21) concluded that
no criteria could be considered a diagnostic standard
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and recommended that sepsis be clinically assessed.
As such, we employed a pragmatic clinical defini-
tion of sepsis, despite the potential for introducing
bias. Surprisingly, in our current pilot study, both the
qSOFA and SEPSIS-2 scoring systems led to AUROC
values, which are comparable with the general popu-
lation. Criteria developed for burns by the American
Burn Association and Mann-Salinas et al (10) did not
prove to be as accurate in our study. Given the inade-
quacy of clinical scoring criteria, biomarkers for sepsis
in the burn patient could aid in prompt diagnosis, po-
tentially improving outcomes by reducing the time to
intervention.

Inflammatory cytokines have received great interest
for diagnostic potential, including in burn patients. To
our surprise, our results indicate that many of these
proinflammatory cytokines may have limited value in
burns. The inflammatory proteins that revealed diag-
nostic value were those related to complement (C5a),
CCL8, or MMPs, which have also shown immuno-
modulatory properties (22). Mechanistically tied to
inflammation, endothelial dysfunction has recently
emerged as an important contributor in the patho-
physiology of severe trauma (23, 24). This endothe-
liopathy is mediated in large part by shedding of the
endothelial glycocalyx, which drastically alters leuko-
cyte adhesion and vascular permeability. Syndecan-1
is a constituent of the glycocalyx and is widely ac-
cepted as a reliable marker of endotheliopathy in
trauma (25), which is also associated with mortality in
trauma patients (26). Consistent with our results, syn-
decan-1 levels are increased after burn trauma in both
animal models (27, 28) and clinical studies (29, 30).
Elevated syndecan-1 levels within 4 hours have also
been shown to be associated with the development of
sepsis in patients who survived the initial insult (31).
Similarly, we found that circulating syndecan-1 levels
were higher in burn patients who met our definition of
sepsis compared with nonseptic patients and healthy
individuals. While logistically challenging due to rel-
ative limitations in burn patient sample size, prospec-
tive validation of this marker in larger cohort merits
further investigation.

Besides syndecan-1 (32), the glycocalyx components
that have been most intensively studied in trauma are
hyaluronan and heparin sulfate (33). However, an-
other potential biomarker is p-selectin (34), which
participates in the interaction between leukocytes and

Critical Care Explorations

endothelial cells, and has been shown to be elevated
after burn injury (35). As with syndecan-1, we found
that p-selectin levels were significantly elevated after
burns but only in those patients who were classified as
septic. Whether or not there is a mechanistic basis of
p-selectin in the development of sepsis in burn patients
remains unclear.

While galectins, which also mediate cell-cell inter-
actions, have been infrequently studied as biomarkers
in burns and sepsis, they are also located within the
glycocalyx (36). Galectin-1 expression from the extra-
cellular matrix has been shown to mediate T cell apop-
tosis (37, 38) and may contribute to the reduction in
lymphocytes in burns. This is known to occur after ra-
diation, for example, where release of galectin-1 from
activated tumors then results in global lymphopenia
(39, 40). Preclinical models are needed to examine the
role of galectin-1 after burns and have recently been
used to show elevated galectin-1 levels in hypertrophic
scarring (41). Herein, we found that galectin-1 as a
single biomarker outperformed all clinical criteria for
diagnosing sepsis in our study. It is possible that the
unique pathophysiology of burn sepsis makes some
constituents of the glycocalyx (e.g., galectin-1) more
valuable or specific than others.

There are several limitations of this study. We used
a pragmatic definition of sepsis that was based upon
the actions of the treatment team indicating concerns
over sepsis. This definition is not objective and could
be biased by variations in the clinical practice of in-
dividual clinicians. Because sepsis could not be une-
quivocally confirmed in several patients, there exists
a risk of misclassification bias. Furthermore, as a sin-
gle-center study, validation across other burn centers
and in a larger cohort is needed. Indeed, the limited
sample size precluded analyses such as multivariate
controlling and algorithm development. Additionally,
the clinical utility of this observational study would be
aided by the implementation of decision criteria to see
if incorporating these biomarkers improves outcomes.

CONCLUSIONS

We report evidence of single biomarkers with superior
diagnostic capacity compared with clinical sepsis crite-
ria in burn patients. While a number of the 26 proteins
examined indicated potential value in burn sepsis di-
agnosis, the highest specificity and sensitivity among

www.ccejournal.org 7
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the markers we examined were glycocalyx components
associated with endothelial dysfunction. If validated in
a larger cohort, these findings, as well as clinical obser-
vations, could support the development of diagnostic
algorithms to improve sepsis diagnosis in severely
burned patients.
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