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Chikungunya virus (CHIKV) is an arthropod-borne virus in the
Togaviridae Family, genus Alphavirus. A number of these viruses cause
arthralgia and arthritis in humans, including CHIKV, Ross River virus
(RRV), Semliki Forest virus, Sindbis virus, o’nyong-nyong virus, and
Mayaro virus. CHIKV was first isolated in 1952 in Tanzania [1]. CHIKV
infections present with fever, rash and arthralgia leading to arthritis. Its
name means “that which bends up”, referring to the stooped posture
of patients. There have been numerous outbreaks of CHIKV disease
in Asia and Africa: for example, the 2005-06 CHIKV outbreak in La
Réunion resulted in approximately 260,000 cases, including 237 deaths
[2], and the 2006-07 Indian outbreak had 1.5 million reported cases [3].
Mutations in CHIKV have led to an extension of its vector competence
and an increase in its human disease potential. For example, a recentlyacquired single mutation in an envelope protein now allows Aedes
albopictus mosquitoes to transmit CHIKV as well as Aedes aegypti [4].
Current treatment is symptomatic, and there are specific therapies
available. The recent extensive CHIKV outbreaks have led to renewed
interest in CHIKV antivirals, with a number of candidates currently
under study. Chloroquine phosphate was reported to be beneficial in
CHIKV arthritis [5]. However, this was not confirmed in a subsequent
clinical trial [6], and in an animal model of alphavirus infection
choloroquine was shown to promote virus replication and enhance
disease. Treatment with ribavirin improved the resolution of joint
swelling in CHIKV patients [7], and synergy between interferon-α and
ribavirin for inhibition of CHIKV replication has been reported.
We have recently discovered that the small-molecule antiinflammatory drug bindarit is strongly therapeutic in a mouse model
of CHIKV infection [8]. Bindarit was also highly effective in treating
arthritis resulting from infection with the related alphavirus RRV
[9]. In both these models of alphavirus infection, bindarit was able to
reduce arthritic inflammation without having any detrimental effect
on virus clearance. Bindarit has an innovative mechanism of action
(selective inhibition of cytokine/chemokine production, particularly
monocyte chemotactic proteins), a substantial and encouraging set of
clinical tolerability data (more than 600 subjects, healthy volunteers
and patients, treated up to a maximum dose of 2400 mg/day for as
long as 6 months), and has the potential to be of benefit in a range of
diseases.
Being the most advanced of a group of proprietary compounds
acting through a similar mechanism of action; bindarit is currently in
clinical development for the treatment of type 2 diabetes nephropathy
and for prevention of coronary in-stent restenosis. For rheumatic
disease, oral treatment with bindarit confirmed the good tolerability
profile of the drug and demonstrated statistically significant effects
with a reduction of pain and pannus density. Bindarit was tested in
lupus nephritis patients (an orphan drug status was granted by FDA in
lupus nephritis) demonstrating a statistically significant reduction of
albuminuria. This proof of concept evidence is consistent with animal
data showing renal damage reduction and survival increase following
bindarit treatment.
More recently, a phase II, double blind, placebo-controlled study
was performed in patients affected with diabetic nephropathy. The
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findings were promising and based on the results obtained a phase III
clinical plan is in place. In addition, a clinical development program
in restenosis was designed and a dose-range-finding phase II trial was
recently completed.
Chikungunya fever is a global health problem and there is a clear
need to develop specific treatment for this disease. Bindarit inhibits
inflammatory activity without compromising antiviral immunity, and
is now undergoing further development and in vivo testing. The utility
of bindarit in the treatment of a variety of viral-induced inflammatory
diseases is an attractive option.
References
1. Robinson MC (1955) An epidemic of virus disease in Southern Province,
Tanganyika Territory, in 1952-53. I. Clinical features. Trans R Soc Trop Med
Hyg 49: 28-32.
2. Renault P, Solet JL, Sissoko D, Balleydier E, Larrieu S, et al. (2007) A major
epidemic of chikungunya virus infection on Reunion Island, France, 2005-2006.
Am J Trop Med Hyg 77: 727-731.
3. Arankalle VA, Shrivastava S, Cherian S, Gunjikar RS, Walimbe AM, et al.
(2007) Genetic divergence of Chikungunya viruses in India (1963-2006) with
special reference to the 2005-2006 explosive epidemic. J Gen Virol 88: 19671976.
4. Tsetsarkin KA, Vanlandingham DL, McGee CE, Higgs S (2007) A single
mutation in chikungunya virus affects vector specificity and epidemic potential.
PLoS Pathog 3: e201.
5. Brighton SW (1984) Chloroquine phosphate treatment of chronic Chikungunya
arthritis. An open pilot study. S Afr Med J 66: 217-218.
6. De Lamballerie X, Boisson V, Reynier JC, Enault S, Charrel RN, et al. (2008)
On chikungunya acute infection and chloroquine treatment. Vector Borne
Zoonotic Dis 8: 837-839.
7. Ravichandran R, Manian M (2008) Ribavirin therapy for Chikungunya arthritis.
J Infect Dev Ctries 2: 140-142.
8. Rulli NE, Rolph MS, Srikiatkhachorn A, Anantapreecha S, Guglielmotti A, et
al. (2011) Protection from arthritis and myositis in a mouse model of acute
chikungunya virus disease by bindarit, an inhibitor of monocyte chemotactic
protein-1 synthesis. J Infect Dis 204: 1026-1030.
9. Rulli NE, Guglielmotti A, Mangano G, Rolph MS, Apicella C, et al. (2009)
Amelioration of alphavirus-induced arthritis and myositis in a mouse model by
treatment with bindarit, an inhibitor of monocyte chemotactic proteins. Arthritis
Rheum 60: 2513-2523.

*Corresponding author: Suresh Mahalingam, Ph.D., Emerging Viruses and
Inflammation Research Group, Institute for Glycomics, Griffith University (Gold
Coast Campus), Queensland 4222, Australia, Tel: +61 7 5552 7178; Fax: +61 7
5552 8098; E-mail: s.mahalingam@griffith.edu.au
Received October 15, 2013; Accepted October 16, 2013; Published October 18,
2013
Citation: Herrero LJ, Taylor A, Mahalingam S (2013) Antivirals: Bindarit – The
Future in Alphavirus Treatment. J Antivir Antiretrovir 5: xxix-xxix. doi:10.4172/
jaa.1000e113
Copyright: © 2013 Herrero LJ, et al. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

Volume 5(6): xxix-xxix (2013) - xxix

