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Abstract
High mobility group box protein 1 (HMGB1) has been shown to
participate in acute inflammatory reactions, including acute lung
injury and sepsis. There is also evidence that circulating levels of
HMGB1 are increased after severe trauma and are associated with
clinically important outcome parameters, including mortality. Recent
studies demonstrated that HMGB1 itself has little or no proinflam-
matory activity, but is able to potentiate inflammatory responses
through binding to mediators, such as endotoxin or cytokines.
Important questions are to determine the binding partners for
HMGB1 in the setting of severe injury and whether inhibition of
interactions of HMGB1 and associated molecules with the cell
surface can affect outcome after trauma.

High mobility group box protein 1 (HMGB1) has long been
known to participate as a nuclear cofactor in the regulation of
transcriptional events. However, over the past several years,
HMGB1 has been demonstrated to be secreted by cells,
such as macrophages, activated by lipopolysaccharide and
other mediators associated with sepsis and acute
inflammatory processes. A study that now appears in Critical
Care not only shows that plasma HMGB1 levels are elevated
within less than an hour after severe trauma but also reports
an association between HMGB1 levels and severity of injury
and survival [1]. These results are consistent with those
previously reported in which serum concentrations of
HMGB1 were found to be increased within 1 hour of severe
trauma, but did not correspond with outcome [2]. The differ-
ences in the relationship between outcome and circulating
HMGB1 concentrations reported in the two studies are likely
to reflect the much larger patient population enrolled by
Cohen and colleagues [1], especially as multiple reports from
patients with severe sepsis also have found that higher
HMGB1 levels in the period immediately after hospitalization
were associated with worse clinical outcome [3,4].

Initial studies suggested that HMGB1 acted as a pro-
inflammatory mediator and was capable of contributing to
organ system dysfunction and mortality in animal models of
sepsis [5,6]. However, recent experiments using highly puri-
fied HMGB1 have brought into question the ability of
HMGB1 to activate cells and directly participate in acute inflam-
matory conditions [7,8]. Rather, HMGB1 appears to poten-
tiate inflammatory responses through avidly binding to pro-
inflammatory mediators, including lipopolysaccharide, inter-
leukin-1, and DNA [7,9]. The lack of endogenous inflam-
matory activity of HMGB1 itself in cell culture experiments is
consistent with the finding that high circulating levels of
HMGB1 are present in patients who are clinically recovering
from severe infection, such as pneumonia [10].

Although Cohen and colleagues hypothesize that the
increased levels of HMGB1 found after severe trauma may
contribute to organ system dysfunction and mortality in this
clinical setting, these results are also consistent with the
interpretation that HMGB1 is simply an innocent bystander
and marker of hypoperfusion and tissue injury after trauma. In
this study, plasma levels of HMGB1 were correlated with
proinflammatory mediators, such as TNF-α, alterations in
coagulation, and complement activation. Each of these
factors may contribute to organ dysfunction and mortality
after trauma without invoking a role for HMGB1.

The ability of HMGB1 to bind proinflammatory mediators and
to potentiate cellular activation associated with interaction of
such mediators with their receptors raises questions about a
potentially important ancillary role for HMGB1 in enhancing
inflammatory responses and contributing to organ dysfunc-
tion after trauma. For example, HMGB1 is known to bind to
TNF-α, a cytokine whose levels are increased after trauma
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and which is well known to produce organ dysfunction.
Association between HMGB1 and TNF-α is likely to poten-
tiate the proinflammatory effects of TNF-α after trauma,
thereby worsening organ dysfunction. Additional studies
aimed at characterizing the co-factors bound to HMGB1 in
the setting of severe accidental injury would be extremely
useful in delineating the mechanisms through which HMGB1
may contribute to outcome in this clinical setting.

Antibodies to HMGB1 improve outcome in animal models of
sepsis, clearly demonstrating a role for HMGB1 in
contributing to mortality in severe infection [6,11]. While
initial studies postulated that the benefit from blocking
HMGB1 was through inhibiting direct deleterious effects of
HMGB1 on organ function, it would now appear that anti-
HMGB1 therapies owe their efficacy to diminishing the
adjuvant role of HMGB1 in potentiating inflammatory res-
ponses through enhanced presentation of bound mediators
to their cellular receptors. A similar situation may occur in
trauma where antibodies and other therapies capable of
enhancing the clearance of HMGB1 and its bound pro-
inflammatory co-factors or of inhibiting interactions of
HMGB1 with macrophages and other cell populations that
are involved in acute inflammatory responses may have a
beneficial effect on clinical outcome. Appropriately designed
clinical trials will be necessary to answer this question.
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