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A Practical Treatment for
Patients With Ebola Virus
Disease

TO THE EDITOR—The emergence of Ebola
virus disease (EVD) in Guinea and its
spread to urban centers in neighboring
West African countries has caused inter-
national alarm [1]. The case-fatality rate
of EVD has been 50 to 60%. In the ab-
sence of any licensed prophylaxis or
treatment [1, 2], supportive care for indi-
vidual patients has been fraught with dif-
ficulty and evoked widespread suspicion
and fear in affected communities. As
yet, there has been no sign the outbreak
is abating.

In an article published recently in this
journal, McElroy et al updated previous
studies of biomarker correlates of out-
comes in patients seen during the 2000–
2001 EVD outbreak in Uganda [3]. They
confirmed many well-known findings
and identified some that were new. Fatal
cases were associated with severe abnor-
malities of liver and kidney function,
marked CD8 lymphocytopenia, and ele-
vated plasma levels of several cytokines
and chemokines (interleukin 1α, in-
terleukin 1RA, interleukin 6, monocyte
chemotactic protein 1, macrophage colo-
ny-stimulating factor, and macrophage
inflammatory protein 1α). Unexpectedly,
higher levels of soluble CD40L, a member
of the tumor necrosis factor superfamily
that has prothrombotic and proinflam-
matory activities, were seen in patients
who survived, compared with those
who died. Evidence of endothelial activa-
tion (ie, elevated levels of soluble inter-
cellular adhesion molecule [sICAM])
was observed in those with hemorrhagic
disease, and abnormal elevations in
levels of biomarkers of coagulopathy (ie,
thrombomodulin and D-dimer) were

seen in those who died. These observa-
tions of endothelial dysfunction and coa-
gulopathy confirm the findings of other
studies of clinical EVD and experimental
Ebola virus infection of nonhuman
primates [4]. Moreover, similar findings
are seen in experimental and human sep-
sis [4–6].
A recent report demonstrated the cen-

tral importance of endothelial barrier in-
tegrity in determining the outcome in
sepsis. Liu et al studied transgenic mice
that conditionally overexpress a mutant
form of I-κBα (an inhibitor of nuclear
factor κB [NF-κB]) only in endothelial
cells [7]. Ordinarily, activation of NF-κB
leads to the upregulation of proinflam-
matory cytokines, followed by endothelial
cell dysfunction and loss of barrier integ-
rity. Seven hours after Escherichia coli in-
fection, control mice showed significantly
elevated plasma levels of proinflamma-
tory cytokines; increased tissue levels of
proinflammatory cytokines; evidence of
multiorgan failure in heart, lungs, liver,
and kidneys; and increased mortality. In
transgenic mice, I-κBα–mediated block-
ade of NF-κB activation had no effect
on the increase in proinflammatory cyto-
kines in plasma or in the 4 target organs,
but levels of biomarkers of endothelial
activation (ie, ICAM-1 and vascular cell
adhesion protein 1) in these organs were
reduced. As a result, multiorgan failure
did not develop, and survival improved.
Thus, blockade of NF-κB activation
preserved endothelial barrier integrity,
demonstrating that endothelial cells were
the targets, not necessarily the origin, of
sepsis-induced inflammation.
These experimental findings help us

understand the results of a randomized
controlled trial conducted by Patel et al in
100 patients hospitalized with sepsis [8].

Patients with severe sepsis, as indicated
by failure of 1 or more organs, were ex-
cluded from the trial. On the first hospital
day, 49 patients were given atorvastatin
(40 mg/day orally), and 51 were given
placebo (all had been statin naive for at
least 2 weeks). The primary outcome
was progression to severe sepsis. The
atorvastatin group experienced an 83%
reduction in progression to severe sepsis,
compared with the placebo group (2 vs
12; P = .007). The sample size for the
trial was too small to evaluate the effects
of treatment on other outcomes, such as
mortality, intensive care unit admission,
and hospital length of stay.

In addition to their known effects in
reducing plasma levels of low-density
lipoprotein cholesterol, statins have ad-
ditional antiinflammatory and immu-
nomodulatory activities that include
upregulation of I-κBα, downregulation
of NF-κB, and reduced levels of sCD40L
and sICAM [5, 6, 8]. Statins also decrease
expression of tissue factor and thrombin,
decrease cleavage of fibrinogen, and in-
crease activation of thrombomodulin
[9]. All of these activities promote and
maintain normal endothelial cell func-
tion and coagulation pathways.

Investigators have not developed an
effective vaccine against EVD, and post-
exposure treatments targeting the virus
or the host response are in the early stages
of development [2].Although these inter-
ventions might eventually benefit labora-
tory and healthcare workers, they will be
expensive and in short supply, and it is
unclear how they might be used in patient
care during an EVD outbreak. Statins,
however, are widely available to African
physicians as inexpensive generic drugs
and are used to treat patients with cardio-
vascular disease every day. Along with
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other generic immunomodulatory agents
(eg, angiotensin-converting enzyme in-
hibitors and angiotensin receptor block-
ers), statins have been proposed for
syndromic treatment of the host response
in patients with influenza, pneumonia,
and sepsis [10]. They should also be con-
sidered for treating patients with EVD.
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