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Abstract

Recently, the World Health Organization (WHO) has declared that
Zika, a virus, which has been linked to birth defects and neurological
complications, no longer constitutes an international emergency.
However, it still remains a threat which calls for a long term efforts
to address the issue through development of vaccines. Several
ongoing clinical trials led by government and private pharmaceutical
companies have shown a great promise in the treatment of Zika.
Apart from these trials, there are also ongoing research on
understanding the virus better, its transmission mode and future
possibility of leveraging it in other disease treatments. This article
provides an insight on these efforts and their findings.
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Introduction

In November 2016, WHO declared an end to its global health
emergency over the spread of the Zika virus [1], this, however does
not downgrade the importance of Zika, as per WHO. The Zika virus
has become established in more than 80 countries, infected millions of
people, and left many babies with birth defects [2]. Recent data shows
about 385 and 611 symptomatic Zika virus disease cases reported in
US states and US territories, respectively [3].

Since the outbreak of Zika threat in 2016, the quest to better
understand the virus and find a solution to the global threat has been
continuing. A team of researchers in Western University, Canada
have identified a quicker and cost-effective way to identify the virus by
examining the proteins and peptides in saliva over the existing blood
test that detects changes to RNA [4]. In another study, researchers
investigated the transmission mode of the virus and detected that the
virus is more prevalent in reproductive tract after vaginal transfer
than after skin injection, when studied in rhesus macaques. This
underlines the higher risk of infection for women through sex than
from the mosquito [5]. Similar studies done by researchers at the
University of Wisconsin-Madison on rhesus macaques investigated
the transmission of the virus by direct mosquito bite versus injection
of the virus under the skin [6]. While the differences between the
resulting infections were subtle, the disease progression was found
to be faster with needle-injected virus than mosquito bitten subjects.
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Further, monkeys who had been bitten were less prone to the virus
invasion in central nervous system tissues like the eye or brain.
Interestingly, the reproductive tract tissues were infected in both
groups of animals, which corroborate the findings of Dr. Griffin.
Richner et al reported vaccine-mediated protection to mouse fetuses
across two vaccine platforms: a lipid nanoparticle-encapsulated
modified mRNA vaccine encoding Zika virus prM and E genes, and
a live-attenuated Zika virus strain encoding an NS1 protein without
glycosylation. These results show a great promise for pregnant women
and fetus bearing the destructive brunt of Zika [7].

There have been several clinical trials ongoing by various
groups including scientists at the National Institute of Allergy and
Infectious Diseases (NIAID), part of the National Institutes of Health
(NIH). Table 1 shows the various clinical trials sponsored by either
government of pharmaceutical companies:

There are studies ongoing to evaluate other facets of Zika disease.
Scientists at the La Jolla Institute for Allergy and Immunology have
investigated the interplay between dengue and Zika infection. The
results indicated that mice rendered immune to dengue showed
‘cross-protection’ from subsequent Zika infection. These findings
can have profound implications for efforts to build a potent anti-
Zika vaccine [14]. Chiu et al. [15] reported an alternate animal
model that mimics key features of the Zika virus infection,
including its lingering presence in bodily fluid. Acute infections
in this model of male marmosets, a New World monkey, resemble
the human illness the Zika virus creates in people, including
the presence of the virus in semen, saliva and urine up to two
weeks after the initial infection. Above research will immensely
help the continued quest of understanding the virus and related
development of vaccines.

Another study by Dr. Diamond of Washington University School
of Medicine in St. Louis in collaboration with Milan Chheda and
Jeremy Rich, from the University of California, San Diego and
the Cleveland Clinic Lerner Research Institute respectively, has
evaluated a different scope of Zika virus. This study has looked
into the treatment of Glioblastoma using Zika virus by leveraging
its ability to target neural stem and progenitor cells. Zika virus
preferentially infected and killed patient-derived glioblastoma
stem cells compared with other glioblastoma cell types or normal
neural cells. Mice with aggressive glioma on injecting with a
mouse-adapted strain of Zika virus, showed a slower tumor growth
and significantly extension in the animals’ lifespan. Similar effects
were seen with attenuated strain of Zika; however, when combined
with an anticancer drug temozolomide, the effect was much more
pronounced [16].

In conclusion, the ongoing clinical studies along with the
continued research in the area of Zika have given enough reasons to
hope that final victory - a vaccine preventing infection and an actual
cure - may be possible in the foreseeable future for this deadly disease.
These vaccines, however, need to be tested in actual pregnant women
and resulting off springs in future trials to validate their efficacy.
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Table 1: Ongoing Zika vaccine clinical trials.

Vaccine platform Vaccine name Sponsor Number of subjects Testing phase Reference
. . Zika virus purified .

Inactivated virus inactivated vaccine (ZPIV) NIAID 75 Multiple Phase 1 [8]

) VRC-ZKADNAO090-00-VP NIAID 2490 Multisite Phase 2/2b [9]
DNA vaccine . .

GLS-5700 GeneOne Life Sciences 40 Phase 1 [10]

mRNA vaccine mRNA-1325 Moderna Therapeutics 90 Phase 1 [11]
Mosquito saliva protein vaccine AGS-v NIAID 60 Phase 1 [12]
Live attenuated recombinant vaccine MV-ZIKA Themis Bioscience 48 Phase 1 [13]

References

1.

Volume 6 « Issue 6 + 1000e103

Donald G. Mcneil jr (2016) Zika Is No Longer a Global Emergency, W.H.O.
Says.

Morens DM, AS Fauci (2017) Pandemic Zika: A Formidable Challenge to
Medicine and Public Health. J Infect Dis 216: S857-S859.

https://www.cdc.gov/zika/reporting/2017-case-counts.html

Zuanazzi D, Arts EJ, Jorge PK, Mulyar Y, Gibson R, et al. (2017) Postnatal
Identification of Zika Virus Peptides from Saliva. J Dent Res 96: 1078-1084

Griffin BD, Muthumani K, Warner BM, Majer A, Hagan M, et al. (2017) DNA
vaccination protects mice against Zika virus-induced damage to the testes.
Nat Commun 8:15743.

Dudley DM, Newman CM, Lalli J, Stewart LM, Koenig MR, et al. (2017)
Infection via mosquito bite alters Zika virus tissue tropism and replication
kinetics in rhesus macaques. Nat Commun 8: 2096.

Richner JM, Jagger BW, Shan C, Fontes CR, Dowd KA, et al. (2017) Vaccine
Mediated Protection Against Zika Virus-Induced Congenital Disease. Cell
170: 273-283.

A Phase 1, First-in-human, Double-blinded, Randomized, Placebo-controlled
Trial of a Zika Virus Purified Inactivated Vaccine (ZPI1V) With Alum Adjuvant in

9.

10.
1.

12.

13.

14.

15.

16.

Healthy Flavivirus-naive and Flavivirus-Primed Subjects

John D Heiss (2017) Resiniferatoxin to Treat Severe Pain Associated With
Advanced Cancer.

Joel Maslow (2017) Study of GLS-5700 in Healthy Volunteers.

Safety, Tolerability, and Immunogenicity of mRNA-1325 in Healthy Adult
Subjects.

Matthew J Memoli (2017) Study in Healthy Volunteers to Evaluate the Safety
and Immunogenicity of AGS-v, a Universal Mosquito-Borne Disease Vaccine

Christa Firbas, Ursula Wiedermann (2017) Zika-Vaccine Dose Finding Study
Regarding Safety, Immunogenicity and Tolerability

J Wen, AE Ngono, JA Regla-Nava, K Kim, MJ Gorman (2017) Dengue virus-
reactive CD8 T cells mediate cross-protection against subsequent Zika virus
challenge. Nat Commun 8: 1459.

Chiu CY, Sanchez-San Martin C, Bouquet J, Li T, Yagi S, et al. (2017)
Experimental Zika Virus Inoculation in a New World Monkey Model
Reproduces Key Features of the Human Infection. Sci Rep 7: 17126.

Zhu Z, Gorman MJ, McKenzie LD, Chai JN, Hubert CG, et al. (2017) Zika
virus has oncolytic activity against glioblastoma stem cells. J Exp Med. 214:
2843-2857.

Author Affiliations Top

Department of Formulation and Product Development, Valeant Pharmaceuticals
North America, Petaluma, USA

Submit your next manuscript and get advantages of SciTechnol
submissions

o

R

80 Journals

&

21 Day rapid review process
3000 Editorial team

5 Million readers

More than 5000 facebqﬁ'

Quality and quick review processing through Editorial Manager System

o

<

o

R

&

o

<

Submit your next manuscript at e www.scitechnol.com/submission

ePage20f2e



https://www.nytimes.com/2016/11/19/health/who-ends-zika-global-health-emergency.html
https://www.nytimes.com/2016/11/19/health/who-ends-zika-global-health-emergency.html
https://academic.oup.com/jid/article/216/suppl_10/S857/4753668
https://academic.oup.com/jid/article/216/suppl_10/S857/4753668
https://www.cdc.gov/zika/reporting/2017-case-counts.html
http://journals.sagepub.com/doi/abs/10.1177/0022034517723325?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://journals.sagepub.com/doi/abs/10.1177/0022034517723325?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1038/ncomms15743
http://dx.doi.org/10.1038/ncomms15743
http://dx.doi.org/10.1038/ncomms15743
https://www.nature.com/articles/s41467-017-02222-8
https://www.nature.com/articles/s41467-017-02222-8
https://www.nature.com/articles/s41467-017-02222-8
http://www.cell.com/cell/fulltext/S0092-8674(17)30759-6
http://www.cell.com/cell/fulltext/S0092-8674(17)30759-6
http://www.cell.com/cell/fulltext/S0092-8674(17)30759-6
https://clinicaltrials.gov/ct2/show/NCT02963909
https://clinicaltrials.gov/ct2/show/NCT02963909
https://clinicaltrials.gov/ct2/show/NCT02963909
https://clinicaltrials.gov/ct2/show/NCT00804154
https://clinicaltrials.gov/ct2/show/NCT00804154
https://clinicaltrials.gov/ct2/show/NCT02809443
https://clinicaltrials.gov/ct2/show/NCT03014089
https://clinicaltrials.gov/ct2/show/NCT03014089
https://clinicaltrials.gov/ct2/show/NCT03055000
https://clinicaltrials.gov/ct2/show/NCT03055000
https://clinicaltrials.gov/ct2/show/NCT02996890
https://clinicaltrials.gov/ct2/show/NCT02996890
https://www.nature.com/articles/s41467-017-01669-z
https://www.nature.com/articles/s41467-017-01669-z
https://www.nature.com/articles/s41467-017-01669-z
https://www.nature.com/articles/s41598-017-17067-w
https://www.nature.com/articles/s41598-017-17067-w
https://www.nature.com/articles/s41598-017-17067-w
http://jem.rupress.org/content/early/2017/09/05/jem.20171093
http://jem.rupress.org/content/early/2017/09/05/jem.20171093
http://jem.rupress.org/content/early/2017/09/05/jem.20171093

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Table 1
	References

