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The needle in the haystack: searching for
biomarkers in acute respiratory distress syndrome
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Abstract

The acute respiratory distress syndrome commonly
accompanies critical illness and is associated with
significant morbidity and mortality. The implementation
of life saving therapies is dependent on accurately
identifying patients with this syndrome; however,
beyond clinical definitions, we lack ancillary tests aimed
at this specific diagnosis. This commentary discusses
recent advances in the use of biomarkers to fill this
diagnostic void.
after trauma were associated with the development of
In the previous issue of Critical Care, Lin and colleagues
[1] report the utility of heparin-binding protein (HBP) in
the diagnosis and prognosis of the acute respiratory dis-
tress syndrome (ARDS). ARDS is a common complication
of critical illness and is associated with poor clinical out-
comes, including both short- and long-term morbidity
and mortality [2,3]. Several therapies are available to the
clinician [4-6], but the implementation of these therapies
is dependent on making an accurate diagnosis of ARDS.
ARDS is undiagnosed in as many as 50% of patients [7,8],
a finding that may explain underutilization of lung-
protective ventilation [9] and other therapies.
The differentiation of ARDS from cardiogenic pulmon-

ary edema (CPE) adds additional complexity to the diag-
nosis of ARDS. This differentiation is currently made
based on synthesis of available clinical data [10]. Although
biomarkers such as troponin and brain natriuretic peptide
have revolutionized the diagnosis and management of
cardiac disease, intensivists have struggled to discover
biomarkers of the same diagnostic utility in ARDS. The
lack of clinically useful diagnostic biomarkers for ARDS
may be a result of the complex interaction between the
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pulmonary endothelium, epithelium, interstitium, blood
cells, and the inflammatory and coagulation cascades that
characterizes ARDS [11], creating the so-called 'haystack'
from which to find the troponin equivalent for ARDS.
The current study by Lin and colleagues focuses on HBP

as a single biomarker for differentiation of early ARDS
from CPE in critically ill patients. HBP is released from
neutrophils during inflammation and increases vascular
permeability. This dual role as a potential biomarker and
injury mediator makes it an appealing candidate. In pa-
tients with traumatic injuries, higher levels of HBP early

ARDS [12]. The current study was a single-center, pro-
spective observational cohort study in which HBP was
measured within 10 hours of diagnosis of ARDS or CPE,
diagnoses that were made by blinded, bedside clinicians.
The study included 78 patients with ARDS, 28 with CPE,
and 20 healthy volunteers. HBP levels were significantly
higher in patients with ARDS compared to CPE and differ-
entiated well between these patient groups (area under the
receiver operating characteristic curve (AUC) = 0.815).
Additionally, among patients with ARDS, HBP measured
early in the course of illness was significantly higher in
patients who did not survive compared to survivors; how-
ever, HBP was less helpful in predicting 30-day mortality
(AUC = 0.684).
This study has a number of strengths. The discriminat-

ing power of HBP, based on an AUC of 0.815, between
patients with ARDS and CPE was relatively high com-
pared to other single biomarker studies in ARDS [11].
Additionally, the biologic plausibility of HBP as an appro-
priate biomarker in ARDS and the prospective design
strengthens this result. However, there are also limitations.
Because only patients with ARDS or CPE were studied,
the specificity of HBP for ARDS is not clear; elevated
levels of HBP could also be related to infection, which was
the primary cause of ARDS in the majority (74%) of the
ARDS group. Furthermore, patients were not ventilated
with a standard low tidal volume approach. Since low tidal
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volume ventilation is a potent anti-inflammatory therapy
[13], it is possible that HBP levels in this study were
driven, in part, by a mechanical ventilation strategy and
the findings may not be generalizable to patients treated
uniformly with a low tidal volume strategy. The single-
center design, small sample size, and numerous exclusion
criteria make the results less generalizable to the overall,
critically ill population with bilateral pulmonary infiltrates.
Although the results of the study by Lin and colleagues

[1] are promising, it is unlikely that HBP is the single
biomarker that has been sought to diagnose ARDS (that is,
the needle in the haystack of pulmonary and systemic in-
flammation). In the future, HBP might be integrated into a
panel of biomarkers that has a high discriminatory capabil-
ity across a more diverse patient population at risk for
ARDS. Because of the complex pathophysiology and clin-
ical heterogeneity of ARDS, the biomarker 'panel' approach
has already been useful for diagnosis in patients with trau-
matic injuries [14] and for prognosis in patients with
established ARDS [15] and will likely gain favor especially
as the cost and time needed for biomarker measurement
decreases. As further insights are made into the patho-
physiology of ARDS, the haystack of potential biomarkers
for the diagnosis of ARDS will only expand. Prospective
head-to-head comparison of multiple biomarkers such as
HBP that can be combined in panels for diagnosis and
prognosis will ultimately provide the most promise in
aiding in the diagnosis and prognosis of ARDS.
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