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Background. A need to develop therapeutics to treat Ebola virus disease patients in remote and resource-challenged settings
remains in the wake of the 2013-2016 epidemic in West Africa. Toward this goal, we screened drugs under consideration as treatment
options and other drugs of interest, most being small molecules approved by the Food and Drug Administration. Drugs demonstrat-
ing in vitro antiviral activity were advanced for evaluation in combinations because of advantages often provided by drug cocktails.

Methods.

Results.

Drugs were screened for blockade of Ebola virus infection in cultured cells. Twelve drugs were tested in all (78 pair-
wise) combinations, and 3 were tested in a subset of combinations.
Multiple synergistic drug pairs emerged, with the majority comprising 2 entry inhibitors. For the pairs of entry inhib-

itors studied, synergy was demonstrated at the level of virus entry into host cells. Highly synergistic pairs included aripiprazole/
piperacetazine, sertraline/toremifene, sertraline/bepridil, and amodiaquine/clomiphene.

Conclusions.

Our study shows the feasibility of identifying pairs of approved drugs that synergistically block Ebola virus infec-

tion in cell cultures. We discuss our findings in terms of the theoretic ability of these or alternate combinations to reach therapeutic
levels. Future research will assess selected combinations in small-animal models of Ebola virus disease.
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No approved drugs were available for patients during the 2013-
2016 outbreak of Ebola virus (EBOV) infection in West Africa,
and since then none have been approved. Late in the epidemic,
a number of therapeutic options were tested by using various
clinical trial designs, including the ZMapp monoclonal antibody
cocktail, several small molecules, and a vesicular stomatitis virus—
based vaccine [1, 2]. The vaccine proved efficacious in preventing
Ebola virus disease (EVD) [3]. ZMapp trended toward protection
in patients with EVD from the West African outbreak [4], and
since then, other antibodies have been identified that block mul-
tiple ebolaviruses [5, 6]. Despite these advances, a need to develop
small-molecule therapeutics with which to rapidly respond to an
outbreak of an ebolavirus remains. Because they are often stable
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at room temperature and orally available, low-molecular-weight
drugs could be easily deployed and administered at the first sign
of an outbreak, as prophylactic therapy, and/or during develop-
ment of immune responses to a vaccine.

Toward this goal and with appreciation of potential advan-
tages of a repurposing strategy, several groups screened orally
available approved drugs for anti-EBOV activity [7-9]. A major
advantage of a repurposing strategy would be the relative speed
with which a drug could be deployed, compared with the time
needed to develop, test, manufacture, and deliver a novel drug.
Additional advantages include knowledge of the pharmacoki-
netic and safety profiles of the drug and, since many approved
drugs target host pathways, the increased likelihood that iden-
tified compounds will be useful against multiple filoviruses.
A challenge in any repurposing strategy is attaining therapeutic
drug levels for the new indication, which, in this case, involves
preventing or ameliorating symptoms in patients with EVD.
Toward that challenge, a further approach is to identify syner-
gistic pairs of approved drugs, thus lowering the dose of each
drug needed and thereby improving the chances of reaching
therapeutic levels and minimizing adverse effects [10]. Here we
present results of a rescreen of candidate drugs against EBOV
and the identification of pairs of drugs that block the virus syn-
ergistically in cell cultures.
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METHODS

Cells, Virus, and Virus Infections

Vero E6 and Huh7 cells were maintained at the Integrated
Research Facility, National Institutes of Allergy and Infectious
Diseases (NIAID), National Institutes of Health (NIH; Frederick,
MD), following cell source instructions. HEK293T/17 cells were
maintained at the University of Virginia (Charlottesville) as
previously described [11]. A stock of the Makona isolate, Ebola
virus/H.sapiens-tc/GIN/14/WPG-C05 (EBOV/Mak), a gift of
Dr Gary Kobinger (Public Health Agency of Canada, Winnipeg),
was generated and titered as previously described [12]. All pro-
cedures using live EBOV were performed under biosafety level 4
conditions. See Supplementary Methods for details.

Analysis of Single Agents for Activity Against EBOV

Efficacy and cytotoxicity studies were performed in parallel
as previously described [12]. In brief, Huh7 cells were seeded
in black, clear-bottomed, 96-well plates. Drugs in 50-uL of
Dulbeccos modified Eagle’s medium (shipped frozen by the
National Center for Advancing Technology and Sciences
[NCATS], NIH [Bethesda, MD], or prepared fresh at the
Integrated Research Facility) were transferred to the cells 1 hour
prior to inoculation with EBOV/Mak. After 48 hours, plates
were fixed, and EBOV/Mak was detected with a mouse anti-
EBOV VP40 antibody. Half-maximal inhibitory concentrations
(IC,,) were calculated as described previously [12]. Cytotoxicity
was measured on non-virus-infected plates, using Cell Titer
Glo. The screen was performed with 3 replicates for each drug
concentration, and the assay was repeated at least twice for con-
firmation. See Supplementary Methods for details.

Analysis of Drug Combinations for Synergy Against EBOV

Drug combination plates in a 6 x 6 matrix with 1:2 dilu-
tions (shipped frozen by the NCATS or prepared fresh at the
Integrated Research Facility) were transferred to triplicate cell
plates for efficacy and cytotoxicity assays. The cells were infected
and assayed as described above. The data sets for the drug com-
binations were analyzed by NCATS in-house software, which
determines a panel of synergy metrics [10, 13-15]. Plots from
parallel tests for cytotoxicity were scrutinized to ensure that
toxicity was not contributing to observed antiviral synergy.
All anti-EBOV eflicacy and toxicity synergy data are publically
available at: https://tripod.nih.gov/matrix-client/. Drug interac-
tions were also characterized by MacSynergy II [16, 17]. Both
methods of synergy data analysis are described in detail in the
Supplementary Methods.

Preparation and Assay of Transcription and Replication—-Competent
Virus-Like Particles (VLPs) and Entry-Reporter VLPs
Transcription and VLPs cor-

responding to the Mayinga isolate of EBOV were pre-

replication-competent

pared, and 293T/17 cells were transfected to prepare
transcription and replication-competent VLP target cells as

previously described [11, 18] with plasmids obtained from
Drs Heinz Feldmann and Thomas Hoenen (Rocky Mountain
Laboratories, NIAID, Hamilton, MT). Single-agent drug
tests were conducted in triplicate, using drugs shipped fro-
zen from the NCATS or freshly prepared at the University
of Virginia essentially as described previously [11] and in
detail in the Supplementary Methods. Entry-reporter VLPs
were prepared (with EBOV glycoprotein from the Mayinga
isolate) and VLP entry assays performed as described previ-
ously [11] and in detail in the Supplementary Methods.

RESULTS

Identification of Drugs With Anti-EBOV Activity

We first selected 23 approved and 5 additional drugs and tested
them for activity as single agents against EBOV in cell cultures.
Ten drugs were on the World Health Organization (WHO) list
of candidate EBOV therapeutics [19], 16 had been reported
active against EBOV in cells, and 2 had recently been described
as active against other viruses (Supplementary Data Set 1, Tab
1). Fifteen of 28 drugs were previously tested for protection of
mice against EBOV lethality (Supplementary Data Set 1, Tab
1; Bixler et al [2] provide an excellent review of drug efficacies
against EBOV in animal models).

Based on findings of independent cell-based tests against
EBOV (Supplementary Data Set 1, Tab 2) and EBOV tran-
scription and replication-competent VLPs (Supplementary
Data Set 1, Tab 3, Test 1), 13 compounds were designated as
hits because they demonstrated an IC, of <8.5 uM and max-
imal inhibition of >70% in cell cultures (Supplementary Data
Set 1, Tab 5). Rescreening with freshly plated drugs (Test
2) confirmed the initial 13 drugs and revealed 4 others that
met the IC,; and maximal inhibition criteria (Supplementary
Data Set 1, Tabs 3 and 4), yielding 17 drugs designated as ini-
tial hits (Supplementary Dataset 1, Tab 5).

Identification of Synergistic Drug Pairs with Activity Against EBOV

For the first synergy test (Supplementary Data Set 2, Tab 1,
Matrix 1), 12 drugs were tested in all possible combinations
(composed of 78 unique drug pairs) for blockade of EBOV
infection. Nine were hits against EBOV in single-agent test
1. Aripiprazole and piperacetazine were added for mech-
anistic reasons (piperacetazine was also a hit in VLP test
1, and both drugs were hits in the second antivirus sin-
gle-agent test; Table 1). Favipiravir was added to expand the
number of postentry inhibitors and because it was under-
going a clinical trial in patients with EVD [20, 21]; favipira-
vir was recently shown to enhance survival in cynomolgus
macaques infected with EBOV [22]. Although strophanthin
and emetine had initial hits, they were not included in pair-
wise analyses because they were deemed toxic (in Huh7
cells) and contraindicated for a disease associated with
hypovolemia, respectively [23, 24].
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Table 1. Drugs Advanced to Synergy Tests Against Ebola Virus Infection of Huh7 Cells

Anti-EBOV Activity
Drug? Detected, by Test? Stage Blocked Step Blocked® Status Clinical Used
3-Deazaneplanocin A 1,2 Postentry RNA synthesis Preclinical study NA
Amodiaquine® 2 Entry Acidification FDA approved Antimalarial
Apilimod 1,2 Entry Traffic Phase 2 study in US NA
Aripiprazole 2 Entry Internalization’ FDA approved Psychosis
Azithromycin® No Entry Fusion' FDA approved Antibacterial
Bepridil® 2 Entry Fusion FDA approved? Hypertension
Clomiphene 1,2 Entry Fusion FDA approved Female infertility
Colchicine 1,2 Entry Traffic FDA approved Gout
Favipiravir No Postentry RNA synthesis JMHLW approved, Antiinfluenza

phase 3 study in US

Mycophenolate 1,2 Postentry RNA Synthesis FDA approved Immunosuppression
Omacetaxine 1,2 Postentry Protein synthesis FDA approved Hematologic tumors
Piperacetazine 2 Entry Acidification® FDA approved? Schizophrenia
Sertraline 1 Entry Fusion FDA approved Depression
Sunitinib 1,2 Entry Traffich FDA approved Renal and GI tumors
Toremifene 1,2 Entry Fusion FDA approved Breast cancer

Abbreviations: FDA, Food and Drug Administration; Gl, gastrointestinal; JMHLW, Japanese Ministry of Health, Labor and Welfare; US, United States.

aDrugs tested in combinations against Ebola virus in matrix synergy tests (Supplementary Data Set 2), unless otherwise indicated.

5Drug activity against Ebola virus in single-agent test 1 (with frozen chemical plates) or 2 (with freshly plated drugs). Positive drug activity in test 1 or 2 is indicated by test number.

¢"Acidification” denotes endosome acidification, “traffic” denotes traffic to late endosomes, “internalization” denotes internalization from the cell surface, and "fusion” denotes fusion with

late endosome.

dInformation on clinical use was obtained from DrugBank (available at: https://www.drugbank.ca/).

¢Drugs tested in combinations against Ebola virus in subsequent tests (Supplementary Data Set 3).
fE. A. Nelson and J. M. White, unpublished data.

9Currently discontinued.

"Action of sunitinib against EBOV is postulated to be similar to action against dengue virus [33].

The 78 pairs (all combinations of 12 drugs) were tested at all
combinations of 6 doses of each drug for inhibition of EBOV
infection and, in parallel, for cytotoxicity. The resulting data
were then analyzed using software that determined a panel
of synergy metrics (Supplementary Data Set 2, Tab 1, Matrix
1). Four parameters, Excess HSA (the excess over the highest
single-agent response), Beta (a parameter that minimizes the
difference between the observed combination effect and the
effect obtained from the Bliss independence model), Gamma (a
parameter that minimizes the difference between the observed

combination effect and Gaddums noninteraction model), and
DBSumNeg (the summation of the A Bliss negative values)
were used to rank the 78 combinations. Table 2 shows data for
the 9 pairs that met all 4 synergy criteria imposed. The drugs
comprising these 9 pairs were the entry inhibitors apilimod,
clomiphene, colchicine, sertraline, sunitinib, and toremifene
and the postentry inhibitor, 3-deazaneplanocin A. Synergy
plots for 4 of these pairs (clomiphene/sertraline, clomiphene/
apilimod, sertraline/toremifene, and toremifene apilimod) are
shown in Figure 1. Twelve of the 78 pairs were retested under

Table 2. Drug Pairs Meeting Synergy Criteria in the First Synergy Test (Matrix 1) Against Ebola Virus Infection in Vitro

Synergy Metric

Drug 1 Drug 2 Excess HSA Beta Gamma DBSumNeg
Clomiphene Sertraline -624.87914 0.72461 0.70293 -5.47307
Clomiphene Apilimod -611.45525 0.81777 0.7437 -4.90124
Sertraline Toremifene -508.27371 0.71123 0.67734 -4.40112
Toremifene Apilimod -534.71687 0.7834 0.72715 -4.35384
Colchicine Sertraline -650.30131 0.81128 0.68203 -4.14049
Clomiphene Colchicine -517.9869 0.83442 0.74282 -3.52601
Colchicine Sunitinib -432.75556 0.85566 0.75889 -2.92912
Colchicine 3-Deazaneplanocin A -634.77105 0.87178 0.62148 -2.715M
Colchicine Toremifene -465.88398 0.84175 0.71685 -2.61726

The synergy criteria imposed were as follows: Excess HAS, less than -400; Beta, <0.9; Gamma, <0.8; and DBSumNeg, less than -2. See Results for a description of the 4 synergy metrics
and the Supplementary Methods for details on experimental design and synergy metrics.
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Four drug combinations with synergistic activity against Ebola virus. Huh7 cells were pretreated with drug combinations (shipped frozen) for 1 hour, inoculated

at a multiplicity of infection of 0.5 for 48 hours, and assessed by fluorescence assay. Shown are findings of dose matrix (6 x 6) evaluation of 4 drug combinations from Matrix
1: clomiphene citrate/sertraline HCI (A), clomiphene citrate/apilimod (B), sertraline HCI/toremifene citrate (C), and toremifene citrate/apilimod (D). A, The heat map of the
percentage response shows the antiviral activity of each combination (100% corresponds to no activity), and the A Bliss plot indicates how much a combination effect differs
from the additive effect as determined by the Bliss model. The experiment was run once or twice with triplicate wells per dose. A A Bliss of 0 indicates an additive effect, a
A Bliss of <0 indicates a synergistic effect, and a A Bliss of >0 indicates an antagonistic effect.

similar conditions (Supplementary Data Set 2, Tab 2, Matrix
2). For the majority of these pairs, the results were highly sim-
ilar. The exceptions were rationalized as being due to a change
in chemical source (apilimod [25]) and to changes in dosing
(Supplementary Data Set 2, Tab 3).

Tests of Additional Drug Pairs

We next tested 16 additional pairs for blockade of EBOV infec-
tion, using freshly plated compounds. Combinations with bep-
ridil were tested because bepridil was a hit in a published screen
[7] and in screens with freshly plated drugs (Supplementary Data
Set 1, Tabs 3 and 4) and because it protects well in the mouse
model of EBOV infection ([7]; L. DeWald, unpublished data).
One combination with tetrandrine was tested because tetran-
drine is considered to use the same mechanism as bepridil, but
with greater potency [26]. Combinations with amodiaquine
were tested because amodiaquine was on the WHO list of can-
didate anti-EBOV therapeutics [19, 27] and is an antimalar-
ial that was given with some reported benefit [28] to patients
with EVD. Azithromycin was tested in 6 pairs (Supplementary
Data Set 3) because it was also on the WHO list, was a hit in
published screens [8, 9], was a near hit or hit in our rescreens

(Supplementary Data Set 1, Tabs 3 and 4), and because antibi-
otic therapy is often administered to patients with EVD [24, 27].
A last additional pair was aripiprazole/piperacetazine. This com-
bination was added because neither drug functioned optimally in
the first pair-wise test (Supplementary Data Set 2, Tab 1), because
of the steps in the entry process they target (Table 1), and because
aripiprazole/piperacetazine was independently found to syner-
gistically block EBOV infections (L. Johansen, unpublished data).
Four pairs that showed high synergy in the first synergy tests
were retested for comparison (Supplementary Data Set 3). Two
drugs that were hits against EBOV in the antivirus single-agent
rescreen, amiodarone and chloroquine, were not tested in pairs.
These drugs had a potency and mode of action similar to those
of other drugs in the set: bepridil (similar to amiodarone) and
amodiaquine and piperacetazine (similar to chloroquine).

The results of the additional pair-wise tests are presented in
Supplementary Data Set 3. Aripiprazole/piperacetazine showed
synergy above that seen for the reference pairs (sertraline/
toremifene and clomiphene/sertraline) analyzed in the same
manner. Experimental differences, noted in Supplementary
Data Set 3, Tab 2, likely account for the differences in absolute
values for the reference pairs between Supplementary Data Sets
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2 and 3. Other pairs (bepridil/sertraline, amodiaquine/clomi-
phene, and azithromycin/apilimod) showed synergy compa-
rable to that seen for the reference pairs. Synergy plots for 1
reference and 3 synergistic pairs from the additional tests are
shown in Figure 2. The plot for an additional synergistic pair,
azithromycin/apilimod, is shown in Supplementary Figure 1.

Synergy at the Level of EBOV Cell Entry

Most of the synergistic pairs identified are composed of 2 drugs
classified as entry inhibitors (Table 1). We tested 4 of these
pairs to assess whether they are synergistic at the level of entry,
using VLPs that monitor EBOV entry into the host cell cyto-
plasm [29]. Two pairs, sertraline/toremifene and toremifene/
apilimod, were depicted for anti-EBOV synergy in Figure 1;
apilimod/bepridil and bepridil/toremifene composed the other
2 pairs. As seen in Table 3, synergy at the level of EBOV VLP
entry into the cytoplasm was seen for all 4 pairs tested.

DISCUSSION

This study identified pairs of drugs that synergistically inhibit
EBOV infection in cell cultures. Most of the synergistic combi-
nations comprise 2 entry inhibitors, highlighting the potential
benefit of synergistically targeting the earliest stage of the EBOV
life cycle. From initial tests of 78 pairs, drugs that partnered well

with multiple other drugs were clomiphene, colchicine, ser-
traline, and toremifene; synergies were also seen with apilimod
and sunitinib. Subsequent tests revealed synergies with amodia-
quine, azithromycin, and bepridil and for the pair aripiprazole/
piperacetazine.

Our findings have caveats. First, we did not examine all possi-
ble combinations of all single-agent hits. Amiodarone and chlo-
roquine were not tested in pairs, as they were deemed similar in
potency and mechanism to bepridil and amodiaquine (and pip-
eracetazine), respectively. Three hits (Table 1) were only tested
in a subset of possible combinations. Second, some drugs did
not inhibit optimally in the first synergy tests (Supplementary
Data Set 2, Tabs 1-3). Third, had the single-agent threshold cri-
teria been lower, additional drugs would have been tested for
synergy. Fourth, our set was limited to only 4 postentry inhib-
itors. Hence, additional drug pairs with synergistic anti-EBOV
activity will almost certainly be identified. For example, further
evaluation of pairs of entry and postentry inhibitors will be
informative, including additional tests with favipiravir [20-22]
(Supplementary Data Set 2, Tab 1) or other postentry inhibitors
under development.

We can rationalize the ability of certain drug pairs to synergis-
tically inhibit EBOV infection because the components inhibit
distinct stages of the entry process. For example, aripiprazole
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Figure 2. Additional drug combinations with synergistic activity against Ebola virus. Shown are findings of a dose matrix (6 x 6) evaluation of piperacetazine/aripiprazole
(A), sertraline HCl/toremifene citrate (B), bepridil HCI/sertraline HCI (C), and amodiaquine/clomiphene citrate (D). Huh7 cells were pretreated with drug combinations (freshly
prepared) for 1 hour, inoculated at a multiplicity of infection (MOI) of 0.21 (A and D) or a MOl of 0.5 (Band C) for 48 hours, and assessed by chemiluminescence assay. Data
are displayed as in Figure 1. The experiment was run twice with triplicate wells per dose. Heat maps from 1 of 2 experiments are shown. A A Bliss of 0 indicates an additive
effect, a A Bliss of <0 indicates a synergistic effect, and a A Bliss of >0 indicates an antagonistic effect.
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Table 3. Detection of Synergy in Blocking Cell Entry of Ebola Virus—Like Particles

Drug 1 Top Concentration, pM Drug 2 Top Concentration, pM Log Synergy Volume? Experiments, No.?
Apilimod 0.1 Bepridil 10 11.98 2
Sertraline 10 Toremifene 5 6.57 2
Apilimod 0.1 Toremifene 5 6.00 2
Bepridil 10 Toremifene 5 3.68 2
Clomiphene 5 Clomiphene® 5 0.63 3

Four drug combinations were tested for ability to block Ebola virus—like particle entry, and synergistic effects were determined using MacSynergy software, as described in the Supplementary

Methods.

aMacSynergy scores are given at the 99.9% confidence interval. Log synergy volume is averaged over the number of experiments.

5Two or 3 plates were analyzed in each experiment.
°The self-cross pair clomiphene/clomiphene was used as an expected negative control.

and piperacetazine block EBOV particle internalization from
the cell surface and endosome acidification (required for EBOV
entry), respectively (Table 1). Apilimod and colchicine block
EBOV trafficking to endolysosomes, and both synergize with
multiple EBOV fusion inhibitors (eg, clomiphene, sertraline,
and toremifene). For other pairs (eg, clomiphene/sertraline and
sertraline/toremifene), the mechanism of synergy is not clear, as
both partners are currently classified as fusion inhibitors. In this
respect, it is interesting that 3 drugs found in synergistic pairs
(bepridil, sertraline, and toremifene) have recently been shown
to bind to a common pocket in the EBOV glycoprotein [30, 31].

Other studies have assessed synergy among pairs or triplets of
anti-EBOV drugs. McCarthy et al [32] reported synergies between
combinations of interferon 3, nucleoside analogues, and toremifene.
We did not test interferons and, on the basis of their low activity as
single agents (Supplementary Data Set 1) [[12]), did not advance
the antiretroviral nucleoside analogues tested by McCarthy et al.
We did, however, test favipiravir (in 12 combinations) and found
modest synergies with 4 other drugs (Supplementary Data Set 2,
Tab 1). In a second study, Bekerman et al reported synergy for the
combination sunitinib/erlotinib [33]. Because erlotinib did not
meet the single-agent threshold criteria imposed here, we did not
test this pair. We did, however, identify synergistic combinations of
sunitinib and other drugs (Table 2 and Supplementary Data Set 2,
Tab 1). Last, Sun et al explored triplets of anti-EBOV entry inhib-
itors [34]. Using combinations containing either toremifene or
chloroquine, they found that toremifene/clarithromycin/posacon-
azole and toremifene/mefloquine/posaconazole synergistically
blocked EBOV infections. Consistently, we found that toremifene/
azithromycin and toremifene/amodiaquine synergistically inhib-
ited EBOV (Supplementary Data Set 3).

A key question is whether any of the identified synergistic
pairs have therapeutic potential. Among the first set (Figure 1,
Table 2, and Supplementary Data Set 2, Tab 1), we currently
exclude pairs with colchicine (associated with high toxicity)
and apilimod. In a first test, apilimod did not protect EBOV-
challenged mice (L. DeWald et al, unpublished data), perhaps
because of inhibition of interleukin 12 production [35]. Despite
being a strong synergizer, the low plasma level (ie, maximum

concentration [C__]) of clomiphene will likely limit its clini-

ena]
cal use, except perhaps in EBOV survivors; clomiphene’s ocu-
lar and male reproductive tract tissue penetration may be of
interest for use in EVD survivors in whom EBOV persistence
in ocular fluid and semen has been documented [36, 37]. From
the first synergy set, a pair under consideration is sertraline/
toremifene. This combination reduces the IC, for each drug by
approximately 3—-6-fold (Figures 1 and 2), bringing them within
range of their C__ . Potential pairs from follow-up sets include
bepridil/sertraline, azithromycin/sertraline, and amodiaquine/
toremifene. As discussed above, the reduction in IC, in each
pair brings the partner drug in range of its C__ .

However, the IC, obtained for the individual drugs within
each candidate pair are not significantly below their individual
C,... Hence, as suggested by Sun et al, a cocktail of 3 approved
drugs may be needed to provide protection [34]. In this respect,
an interesting third drug to consider is aripiprazole (Abilify;
Otsuka Pharmaceutical, Tokyo, Japan). Aripiprazole is highly
synergistic with both piperacetazine (this study) and vinorel-
bine (Johansen et al, unpublished data), which may relate to its
unique mode of action (Table 1). In the aforementioned pairs,
the IC, for aripiprazole is in range of attainable steady-state
C_..,- Hence, a triplet of aripiprazole (which blocks EBOV inter-
nalization), amodiaquine (which blocks endosome acidification
[ie, it functions like piperacetazine]), plus a fusion inhibitor
(sertraline, toremifene, bepridil [or amiodarone], or azithromy-
cin) might constitute an effective 3-drug cocktail. As mentioned
above, the inclusion of a strong postentry inhibitor could have
an enhancing effect. We are currently exploring these possibil-
ities. A further top priority is testing selected combinations in
small-animal models of EBOV infection, as anti-EBOV activity
in cell cultures may not translate to in vivo protection [38].

Supplementary Data

Supplementary materials are available at The Journal of Infectious Diseases
online (http://jid.oxfordjournals.org). Supplementary materials consist of
data provided by the author that are published to benefit the reader. The
posted materials are not copyedited. The contents of all supplementary data
are the sole responsibility of the authors. Questions or messages regarding
errors should be addressed to the author.
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