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TREATMENT OR PREVENTION OF HEMORRHAGIC VIRAL
INFECTIONS WITH IMMUNOMODULATOR COMPOUNDS

BACKGROUND OF THE INVENTION
CROSS-REFERENCE TO RELATED APPLICATION

[001] This application claims the benefit of U.S. Provisional Application
Serial No. 60/622,022, filed October 27, 2004, which is incorporated herein.

Field of the Invention

[002] The present invention relates to the field of treatment or

prevention of hemorrhagic viral infections.
Description of the Background Art

[003] Hemorrhagic fever viruses (HFVs) are viruses classified in several
taxonomic families. HFVs cause a variety of disease syndromes with
similar clinical characteristics, referred to as acute hemorrhagic fever
syndromes. The pathophysiologic hallmarks of HFV infection are
microvascular damage and increased vascular permeability. HFVs that are
RNA viruses include Arenaviridae such as Lassa, as well as South
American hemorrhagic fevers including Junin, Machupo, Guanarito, and
Sabia viruses, which are the causative agents of Lassa fever and
Argentine, Bolivian, Venezuelan, and Brazilian hemorrhagic fevers,
respectively, Whitewater Arroyo virus and Flexal virus; Filoviridae (Ebola
and Marburg viruses); Bunyaviridae: Crimean-Congo hemorrhagic fever
virus (CCHFV), Rift Valley fever virus, hemorrhagic fever with renal
syndrome-associated hantaviruses, including Hantaan virus, Seoul virus,
Dobrava virus (also referred to as Dobrava-Belgrade virus), and Puumala
virus, and hantavirus pulmonary - syndrome-associated hantaviruses,
including Bayou virus, Black Creek Canal virus, New York virus, Sin

Nombre virus, Andes virus, Oran virus, Juquitiba virus, Laguna Negra
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virus, and Lechiguanas virus; and Flaviviridae (dengue, dengue fever,
dengue hemorrhagic fever, dengue shock syndrome, Kyasanur Forest
disease, Omsk hemorrhagic fever, yellow fever).

[004] Under natural conditions, humans are infected through the bite of
an infected arthropod or through contact with infected animal reservoirs.
Hemorrhagic fever viruses are highly infectious by aerosol; are associated
with high morbidity and, in some cases, high mortality; and are thought to
pose a serious risk as biologic weapons.

[005] The exact pathogenesis for HFVs varies according to the etiologic
agent. The major target organ is the vascular endothelium. Immunologic
and inflammatory mediators are thought to play an important role in the
pathogenesis of HFVs. All HFVs can produce thrombocytopenia, and some
also cause platelet dysfunction. Infection with Ebola and Marburg viruses,
Rift Valley fever virus, and yellow fever virus causes destruction of
infected cells. Disseminated intravascular coagulation (DIC) is
characteristic of infection with Filoviridae. Ebola and Marburg viruses may
cause a hemorrhagic diathesis and tissue necrosis through direct damage
to vascular endothelial cells and platelets with impairment of the
microcirculation, as well as cytopathid effects on parenchymal cells, with
release of immunologic and inflammatory mediators. Arenaviridae, on the
other hand, appear to mediate hemorrhage via the stimulation of
inflammatory mediators by macro-phages, thrombocytopenia, and the
inhibition of platelet aggregation.

[006]  The incubation period of HFVs ranges from 2 to 21 days. The
clinical presentations of these diseases are nonspecific and variable,
making diagnosis difficult. It is noteworthy that not all patients will
develop hemorrhagic manifestations. Even a significant proportion of
patients with Ebola virus infections may not demonstrate clinical signs of
hemorrhage.

[007] Initial symptoms of the acute HFV syndrome may include fever,
headache, myalgia, rash, nausea, vomiting, diarrhea, abdominal pain,

2
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arthralgias, myalgias, and malaise. Illness caused by Ebola, Marburg, Rift
Valley fever virus, yellow fever virus, Omsk hemorrhagic fever virus, and
Kyasanur Forest disease virus are characterized by an abrupt onset,
whereas Lassa fever and the diseases caused by the Machupo, Junin,
Guarinito, and Sabia viruses have a more insidious onset. Initial signs may
include fever, tachypnea, relative bradycardia, hypotension (which may
progress to circulatory shock), conjunctival injection, pharyngitis, and
lymphadenopathy. Encephalitis may occur, with delirium, seizures,
cerebellar signs, and coma. Most HFVs cause cutaneous flushing or a
macular skin rash, although the rash may be difficult to appreciate in dark-
skinned persons and varies according to the causative virus. Hemorrhagic
symptoms, when they occur, develop later in the course of illness and
include petechiae, purpura, bleeding into mucous membranes and
conjunctiva, hematuria, hematemesis, and melena. Hepatic involvement is
common, and renal involvement is proportional to cardiovascular
compromise.
[008] Laboratory abnormalities include leukopenia (except in some
cases of Lassa fever), anemia or hemoconcentration, and elevated liver
enzymes; DIC with associated coagulation abnormalities and '
thrombocytopenia are common. Mortality ranges from less than 1% for Rift
Valley fever to 70% to 90% for Ebola and Marburg virus infections
[009] The nonspecific and variable clinical presentation of the HFVs
presents a considerable diagnostic challenge. Clinical diagnostic criteria
based on WHO surveillance standards for acute hemorrhagic fever
syndrome include temperature greater than 101 F (38.3 C) of less than 3
weeks' duration; severe illness and no predisposing factors for
hemorrhagic manifestations; and at least two of the following hemorrhagic
symptoms: hemorrhagic or purple rash, epistaxis, hematemesis,
hematuria, hemoptysis, blood in stools, or other hemorrhagic symptom
with no established alternative diagnosis. Laboratory techniques for the
diagnosis of HFVs include antigen detection, IgM antibody detection,
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isolation in cell culture, visualization by electron microscopy,
immunohistochemical techniques, and reverse transcriptase-polymerase
chain reaction.

[0010] Current therapy for HFVs is largely supportive, but ribavirin has
been used with some benefit, depending on the agent. HFV patients tend
to respond poorly to fluid infusions and rapidly develop pulmonary edema.
[0011] There remains a need in the art for methods of treatmént or

prevention of hemorrhagic viral infections.
SUMMARY OF THE INVENTION

[0012] In accordance with the present invention, a method of treatment
or prevention of a hemorrhagic viral infection in a subject comprises
administering to said subject an effective amount of an immunomodulator

compound of formula A:

R——NH CH (CH)) 5

(!
X

COOH

o

[0013] In Formula A, nis 1 or 2, R is hydrogen, acyl, alkyl or a peptide
fragment, and X is an aromatic or heterocyclic amino acid or a derivative

thereof. Preferably, X is L-tryptophan or D-tryptophan.
DETAILED DESCRIPTION OF THE INVENTION

[0014] In accordance with one embodiment, the present invention relates
to treatment or prevention of hemorrhagic viral infections by administering
an immunomodulator compound to a subject.

[0015] Preferably the subject is mammalian, most preferably the subject
is a human patient.

[0016] Administration for prevention can be to persons at high risk

because of contact with suspected disease carriers, or in carriers who are
4
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asymptomatic.
[0017] Immunomodulator compounds in accordance with the present

invention, comprise immunomodulators of Formula A:

R NH CH (CHp 5 G——X

COOH 0)

(A)
[0018] In Formula A, nis 1 or 2, R is hydrogen, acyl, alkyl or a peptide
fragment, and X is an aromatic or heterocyclic amino acid or a derivative
thereof. Preferably, X is L-tryptophan or D-tryptophan.
[0019] Appropriate derivatives of the aromatic or heterocyclic amino
acids for "X" are: amides, mono-or di-(C,-C;) alklyl substituted amides,
arylamides, and (C,-C;) alkyl or aryl esters. Appropriate acyl or alkyl
moieties for "R" are: branched or unbranched alkyl groups of 1 to about 6
carbons, acyl groups from 2 to about 10 carbon atoms, and blocking
groups such as carbobenzyloxy and t-butyloxycarbonyl. Preferably the
carbon of the CH group shown in Formula A has a stereoconfiguration,
when n is 2, that is different from the stereoconfiguration of X.
[0020] Preferred embodiments utilize compounds such as y-D-
glutamyl-L-tryptophan, y-L-glutamyl-L-tryptophan,
{(—L-glutamyl—Nm-formyl—L—tryptophan, N-methyl-y-
L-glutamyl-L-tryptophan, N-acetyl-y-L-glutamyl-L-tryptophan,
v-L-glutamyl-D-tryptophan, p-L-aspartyl-L-tryptophan, and
B-D-aspartyl-L-tryptophan. Particularly preferred embodiments utilize
y-D-glutamyl-L-tryptophan, sometimes referred to as SCV-07. These
compounds, methods for preparing these compounds, pharmaceutically

acceptable salts of these compounds and pharmaceutical formulations
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thereof are disclosed in U.S. Patent No. 5,916,878, incorporated herein by
reference.

[0021] The invention is applicable to prevention and/or treatment of
hemorrhagic viral infections, including but not limited to Arenaviridae
such as Lassa, as well as South American hemorrhagic fevers including
Junin, Machupo, Guanarito, and Sabia viruses, which are the causative
agents of Lassa fever and Argentine, Bolivian, Venezuelan, and Brazilian
hemorrhagic fevers, respectively, Whitewater Arroyo virus and Flexal
virus; Filoviridae (Ebola and Marburg viruses); Bunyaviridae: Crimean-
Congo hemorrhagic fever virus (CCHFV), Rift Valley fever virus,
hemorrhagic fever with renal syndrome-associated hantaviruses, including
Hantaan virus, Seoul virus, Dobrava virus (also referred to as Dobrava-
Belgrade virus), and Puumala virus, and hantavirus pulmonary syndrome-
associated hantaviruses, including Bayou virus, Black Creek Canal virus,
New York virus, Sin Nombre virus, Andes virus, Oran virus, Juquitiba
virus, Laguna Negra virus, and Lechiguanas virus; and Flaviviridae
(dengue, dengue fever, dengue hemorrhagic fever, dengue shock
syndrome, Kyasanur Forest disease, Omsk hemorrhagic fever, yellow
fever).

[0022] Pichinde virus is used as an established model for Lassa fever.
[0023] The Formula A compounds may be administered as dosages in
the range of about 0.001-10 mg. Dosages may be administered one or
more times per week, preferably on a daily basis, with dosages
administered one or more times per day. The dosages may be
administered by intramuscular injection, although other forms of injection
and infusion may be utilized, and other forms of administration such as
oral or nasal inhalation or oral ingestion may be employed.

[0024] In preferred embodiments, the compounds of Formula A are
administered at a dosage within a range of about 0.01-10 mg, more

preferably at a dosage of about 0.1-1 mg.
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[0025] Dosages may also be measured in micrograms per kilogram
subject body weight, with dosages in the range of about 0.01-100
micrograms per kilogram, more preferably within the range of about 0.1-10
micrograms per kilogram, and most preferably at about 1 microgram per
kilogram.
[0026] Included are biologically active analogs having substituted,
deleted, elongated, replaced, or otherwise modified portions which
possess bioactivity substantially similar to that of SCV-07, e.g., an SCV-07
derived peptide having sufficient homology with SVC-07 such that it
functions in substantially the same way with substantially the same
activity as SCV-07.
[0027] Administration can be by any suitable method, including orally, by
injection, periodic infusion, continuous infusion, and the like.
[0028] In some embodiments, the Formula A compound is present in a
pharmaceutically acceptable liquid carrier, such as water for injection,
saline in physiological concentrations, or similar.
[0029] Effective amounts of Formula A compound can be determined by
routine dose-titration experiments.
[0030] The Formula A compound also can be administered with other
immune stimulators or antiviral agents.
[0031] Arenaviruses pose an ongoing public health concern both from
naturally acquired infections and the potential for use as a biothreat
agent. The family Arenaviridae is comprised of enveloped viruses with an
ambisense, bi-segmented genome. Its 22 members are divided into 2
serocomplexes. The lymphocytic choriomeningitis-Lassa complex,
contains the five known ‘Old World' viruses while the Tacaribe complex is
made up of 17 ‘New World’ viruses of North and South America. Each
virus is associated with a single rodent species or with a couple of closely
related rodent species reservoir (the possible exception is Tacaribe, which
has only been isolated from two species of bats). This close association
with the rodent host limits the geographic range of the virus to that of the
7
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reservoir. LCMYV, being associated with the ubiquitous Mus musculus, is
the only arenavirus found worldwide.

[0032] Asymptomatically infected rodents come into contact with
humans, who become infected through the inhalation of virus in
aerosolized excreta. Most arenaviruses have not been associated with
human infection and not all arenaviruses known to infect humans cause
disease. However, several arenaviruses do cause disease in humans that
ranges from mild to very severe. The most important are LCMV, which
causes a rarely fatal CNS syndrome, Lassa virus, the etiological agent of
Lz,:lssa fever, and Junin, Machupo, Guanarito, and Sabia, the causative
agents of the South American hemorrhagic fevers.

[0033] Lassa fever, like the Lassa virus reservoir, Mastomys sp., is
endemic to West Africa. The disease is characterized by fever, weakness,
malaise, headache and sore throat, with an onset 7-18 days after infection.
Other common symptoms include joint and back pain, cough, vomiting,
and diarrhea. Unlike the hemorrhagic fevers, there is no associated skin
rash, ecchymoses, or petechiae. Case fatality among hospitalized patients
is 15-20%, but among all Lassa infections may be as low as 2-3%.
Aerosolized person-to-person transmission has not been shown to occur.
Contact with the secretions of an infected person is a significant risk
factor, however.

[0034] Junin, Machupo, Guanarito, and Sabia viruses are the etiological
agents of the South American hemorrhagic fevers: Argentine, Bolivian,
Venezuelan, and Brazilian hemorrhagic fever, respectively. Though
distinct, all have similar presentations that include fever, malaise, and
myalgia beginning 1-2 weeks after infection. As disease worsens,
additional symptoms develop: gastrointestinal distress, dizziness,
headache, photophobia, retroorbital pain, tachycardia, petechiae, and
conjunctival injection. Machupo infection appeétrs to have the greatest
propensity for person-to-person spread, with nosocomial and intrafamilial
spread documented. Unlike the other hemorrhagic fever arenaviruses, but

8
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similar to Lassa fever infection, deafness has been observed following
Guanarito virus infection. Case fatality rate for the South American
hemorrhagic fever viruses is around 20%.

[0035] Because of their high mortality, aerosol infectivity, and potential to
cause a public health crisis, Lassa, Junin, Machupo, Guanarito, and Sabia
have been designated category A pathogens by the Center for Disease
Control (CDC). Work with these agents must be done using BSL-4
precautions.

[0036] Pichinde virus (PIC) is a nonpathogenic Tacaribe complex virus.
PIC virulence in guinea pigs was dramatically increased through serial
spleen passage in strain 13 guinea pigs. Infection of guinea pigs with the
adapted virus produces a disease quite similar to Lassa fever in monkeys
and humans. Features include fever, thrombocytopenia, platelet
dysfunction, vascular leakage, respiratory distress, viral replication in
most extraneural tissues, and minimal histologic changes in infected
tissues. Because Pichinde is not pathogenic to man, this model has been
extensively used as a low-containment proxy for the study of both Lassa
fever and arenavirus hemorrhagic fever.

[0037] The nucleoside analogue Ribavirin is the primary antiviral
therapeutic for Lassa fever and is a promising therapy for arenavirus
hemorrhagic fever. However, while ribavirin therapy may prevent or
relieve acute hemorrhagic fever, its use in arenavirus infection has
sometimes led to late neurologic disease. Several immunologic treatment
modalities have also been tried in animal models of arenavirus infection
and disease without success. In vitro, arenaviruses are 10->1000-fold less
sensitive to IFNp than is vesicular stomatitis virus. This insensitivity is
supported by studies in Machupo-infected Rhesus monkeys with the IFN-
inducing poly (ICLC). Overall mortality and time to death were not
improved with therapy and in some groups viremia was significantly
higher with treatment. Lucia et al. examined the use of IFNa, ribavirin,

and the immunomodulatory drug C246,783 using the PIC-infected guinea
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pig model. Among the effects of C246,783 are IFN induction and
activation of NK cells and macrophages. No significant improvement in
mortality was observed among animals treated with IFNa (up to 1.7 x 105
U) or with C246,783. An improvement in mortality was observed in this
study with ribavirin administration if given daily for 28 days after
infection; time to death was prolonged with 14 days of treatment. The
relative insensitivity of arenaviruses to the type I IFNs probably
contributed significantly to the virtual failure of these studies.

[0038] Despite these earlier failures of immunotherapy for the
arenaviruses, T-cell stimulation is still an unexplored mode of treatment.
A pilot study was therefore designed to examine the effect of the
immunomodulatory drug SCV-07 on PIC-infected guinea pigs. SCV-07 is

known to enhance the Thl response to immunological stimuli.

SCV-07

[0039] SCV-07, y-D-glutamyl-L-tryptophan, is a member of a class of
immunomodulatory drugs that possess y-glutamyl or f-aspartyl moieties,
which was discovered by Russian scientists and is being examined for
efficacy in several indications in the USs. by SciClone Pharmaceuticals, Inc.
SCV-07 possesses a number of immunomodulatory activities in vivo and
in vitro. SCV-07 increases Con-A-induced thymocyte and lymphocyte
proliferation, increases Con-A-induced interleukin-2 (IL-2) production and
IL-2 receptor expression by spleen lymphocytes, and stimulates
expression of Thy-1.2 on bone marrow cells. In vivo, SCV-07 has a strong
immunostimulatory effect on 5-FU-immune-suppressed animals and in a
model of immunization with sheep red blood cells.

[0040] The discrete mechanism of SCV-07 action has not been rigorously
determined. However, based on the above data, it was suggested that
SCV-07 acts via its influence on differentiation of pluripotent stem cells to
thymocytes and/or differentiation of thymocytes to T-cells. Further, since

SCV-07 administration results in increases of the Thl cytokines IL-2 and

10



10

15

20

25

30

WO 2006/047702 PCT/US2005/038834

IFNy, but not in Th2 cytokines, it was proposed that SCV-07 acts through a
preferential activation of Thl cells.

[0041] Increasing evidence suggests that CD4+ Th1 cells and associated
cytokines, including IL-2 and IFNy, are important in generating a
protective immune response to mycobacterial infection. In studies in:a
murine tuberculosis model, SCV-07 was shown to significantly decrease
lung damage. IFNy production by Con-A-induced spleen cells from SCV-
07-treated animals was higher while IL-4 production was lower than in
cells from untreated animals. Phagocytic activity by peritoneal
macrophages was markedly increased over untreated, infected controls.
These pre-clinical data supported the commencement of clinical trials for
the use of SCV-07. A phase II clinical trial performed in Russia found that
SCV-07 administration increased the incidence of mycobacteria-negative
sputum cultures and had a positive effect on cavity healing and symptoms
of tuberculosis without any drug-induced adverse effects. SCV-07's
efficacy in human tuberculosis cases supports the hypothesis for its
efficacy in other diseases in which Th1l immunity has been shown to be
important, including arenaviral disease.

[0042] Based on the above, two pilot studies were undertaken to
examine the efficacy of SCV-07 in treating PIC-infected guinea pigs.

[0043] The invention is further illustrafed by the following examples,

which are not intended to be limiting.

Example 1:

[0044] 20 male Hartley guinea pigs (400-450g) were divided into groups
of five.

Group 0 received no SCV-07

Group 1 received 1 ug/kg SCV-07 i.p. each of the five days prior to
infection

Group 2 received 1 ug/kg SCV-07 i.p. once on the same day as infection
Group 3 received 1 ug/kg SCV-07 i.p. once on the day following infection

11
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[0045] Infections: animals were inoculated i.p. with 100 pfu guinea pig-
adapted PIC.

[0046] Body weight and temperature, and surrogate markers for disease
progression were measured at least three times per week. Obviously ill
animals were assessed more often. Previous work showed that a 25%
weight loss represented a terminally ill animal. However, the University
of Texas Medical Branch IACUC required that a 20% weight loss would
result in classification as terminal and sacrifice of the animal.

[0047] Group O animals are pooled from two separate experiments; the
one described here with treated groups 1 -3, and the one described
below with treated groups 4 - 6.

[0048] While there is a trend toward efficacy as shown by decreased
mortality in the treated groups, Kaplan-Meier survival analysis by the log-
rank statistic method supports the visual notion that none of the survival
curves of treated animals is significantly different from the survival curve
of the control animals (p = 0.66, 0.77. and 0.40 for groups 1, 2, and 3,
respectively). Weight gain through 11 days post-infection (dpi) among
treated animals was greatest in group 1 (Table 1), but for no group was
weight gain different from controls. Neither was the temperature,
assessed 11 dpi, different between the treated and control animals (Table
2). Not evident from Tables 1 and 2 is the fact that the single control
survivor came from the second control group. This animal dramatically
skewed the control group temperature to the downside and weight gain
to the upside. Therefore, the results from the initial study were more

suggestive of efficacy than they appear in the pooled data.

Table 1: Average percent weight gain by Table 2: Average temperature (°C) of PIC-
PIC-infected guinea pigs 10-11 dpi. infected guinea pigs 10-11 dpi.

Group Mean * Std Dev P value* Group Mean + Std Dev P value*

0 1.79 £ 13.50 0 40.35 + 0.63

1 0.59 + 10.71 0.48 1 40.40 £ 1.00 0.72

2 -3.75+12.48 0.92 2 40.48 +0.72 0.82

3 -1.16 £ 12.26 0.65 3 40.40 + 0.69 0.68

4 -0.35 £20.07 0.64 4 40.03 + 0.59 0.23

5 6.73 + 19.02 0.21 5 39.38+0.75 0.17

6 5.62 + 16.78 0.23 6 40.28 + 0.63 0.46

*Student’s -test comparison of treated group *Student’s t-test comparison of treated group

f 0. to group 0.
0 group 12 group
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[0049] Though not significant, the first trial was suggestive enough that

a second study was initiated.

Example 2:

[0050] 20 animals were again divided into four groups of five.

Group 0 received no SCV-07

Group 4 received 1 ug/kg SCV-07 i.p. on each of the first five days after
infection

Group b received 10 ug/kg SCV-07 i.p. on each of the first five days after
infection

Group 6 received 100 ug/kg SCV-07 i.p. on each of the first five days after
infection

[0051] Infections: animals were inoculated i.p. with 100 pfu guinea pig-
adapted PIC.

[0052] Body weight and temperature, and surrogate markers for disease
progression were measured as described above.

[0053] Mortality was decreased in groups 5 and 6, but only group 5 had a
survival curve significantly different from group 0 (p = 0.77, 0.03, and 0.27
for groups 4, 5, and 6, respectively). Weight gain through 11 dpi was
greater in treated groups 5 and 6 than among controls, but the difference
was not significant (Table 1). Body temperature was loWer in all three
treated groups than in controls, but again, the difference was not
significant (Table 2). Serum was collected from animals in both
experiments. Analysis of these samples is ongoing, but preliminary
results suggest undetectable viremia until ~48 hours before acute illness
and death.

[0054] These results suggest that SCV-07 administration was therapeutic
in PIC-infected guinea pigs, as evidenced by a trend towards decreased
mortality in several treatment groups, and with significantly decreased

mortality at a dose of 10 ug/kg given i.p. for 5 days post infection.
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CLAIMS

1. A method of treatment or prevention of a hemorrhagic viral infection
in a subject comprising administering to said subject an effective

amount of an immunomodulator compound of Formula A

NH CH (CHy % ‘C——x

COOH O

(A)
wherein, n is 1 or 2, R is hydrogen, acyl, alkyl or a peptide fragment, and X
is an aromatic or heterocyclic amino acid or a derivative thereof.
2. The method of claim 1, wherein X is L-tryptophan or D-tryptophan.
3. The method of claim 1 wherein said compound is SCV-07.

4, The method of claim 1 wherein said compound is administered at a

dosage within a range of about 0.1-10 mg.

5. The method of claim 1 wherein said compound is administered at a

dosage within a range of about 0.1-1 mg.

6. The method of claim 1 wherein said compound is administered at a
dosage within a range of about 0.01-100 micrograms per kilogram

subject body weight.

7. The method of claim 1 wherein said compound is administered at a

dosage within a range of about 0.1-10 micrograms per kilogram

subject body weight.
8. The method of claim 7 wherein said compound is SCV-07.
9. The method of claim 1 for treatment or prevention of infection by

Arenaviridae including Lassa fever virus, Junin virus, Machupo
14
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10.

virus, Guanarito virus, Sabia virus, Whitewater Arroyo virus or Flexal
virus; Filoviridae including Ebola virus or Marburg virus;
Bunyaviridae including Crimean-Congo hemorrhagic fever virus
(CCHFV), Rift Valley fever virus, hemorrhagic fever with renal
syndrome-associated hantaviruses including Hantaan virus, Seoul
virus, Dobrava virus (also referred to as Dobrava-Belgrade virus), or
Puumala virus, hantavirus pulmonary syndrome-associated
hantaviruses including Bayou virus, Black Creek Canal virus, New
York virus, Sin Nombre virus, Andes virus, Oran virus, Juquitiba
virus, Laguna Negra virus, or Lechiguanas virus; or Flaviviridae
including dengue virus, Kyasanur Forest disease virus, Omsk

hemorrhagic fever virus or yellow fever virus.

The method of claim 1 for treatment or prevention of Lassa fever,
South American hemorrhagic fevers including Argentine
hemorrhagic fever, Bolivian hemorrhagic fever, Venezuelan
hemorrhagic fever or Brazilian hemorrhagic fever, Whitwater Arroyo
virus fever, Flexal virus fever, Ebola hemorrhagic fever, Marburg
hemorrhagib fever, Crimean-Congo hemorrhagic fever, Rift Valley
fever, hemorrhagic fevers with renal syndrome including Hantaan
virus hemorrhagic fever, Seoul virus hémorrhagic fever, Dobrava
virus hemorrhagic fever, Puumala virus hemorrhagic fever,
hantavirus pulmonary syndrome-associated hemorrhagic fevers,
including Bayou virus hemorrhagic fever, Black Creek Canal virus
hemorrhagic fever, New York virus hemorrhagic fever, Sin Nombre
virus hemorrhagic fever, Andes virus hemorrhagic fever, Oran virus
hemorrhagic fever, Juquitiba virus hemorrhagic fever, Laguna Negra
virus hemorrhagic fever, Lechiguanas virus hemorrhagic fever,
dengue hemorrhagic fevér, dengue shock syndrome, Kyasanur

Forest disease, Omsk hemorrhagic fever or yellow fever.
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