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Advanced understandings for Zika virus

Hee Jung Yoon, MD

Division of Infectious Diseases, Seoul Metropolitan Government Seobuk Hospital, Seoul, Korea

Zika virus (ZIKV) is an arthropod-borne member of the genus Flavivirus, closely related to the dengue, West Nile, Japa-
nese encephalitis, and yellow fever viruses and is transmitted by Aedes spp. mosquitoes. It has emerged explosively
since 2007 to cause a series of epidemics in Micronesia, the South Pacific, and most recently the Americas. Following
the first detection of ZIKV on the American continent, autochthonous ZIKV transmission has been confirmed
throughout Central and South America. The unprecedented numbers of people infected during recent outbreaks in
the South Pacific and the Americas may have resulted in enough ZIKV infections to notice patterns of the associated
incidence of congenital microcephaly, Gillain-Barre symdrome, and acute diffuse encephalomyelitis. Here we review
the history, emergence, biology, transmission, and control strategies for the ongoing outbreak through vector-centric

approaches on ZIKV to date.
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Table 1. All Countries and Territories with Autochthonous Zika Virus Infection since 2007

o, Ae hensilli %719 23| So}A]

53 Countries with recent Zika virus

Continents infection (after 2015)

11 Countries with past Zika
virus infection (2007-2014)

ol7|le] z|7htolaAr) 7w Ao

Asia (9 countries)

Maldives

Central & South
Americas

(40 countries)

Guyana, Guadeloupe, Guatemala,
Grenada, Nicaragua, Saint Martin,
Aruba, Curacao, Dominican Republic,
Dominica, Mexico, U.S.Virgin Islands,
Barbados, Venezuela, Belize, Bolivia,
Brazil, Suriname, Saint Vincent and the
Grenadines, Saint Lucia, Argentina,
Haiti, Ecuador, El Salvador, Honduras,
Jamaica, Costa Rica, Colombia, Cuba,
Trinidad and Tobago, Panama, Paraguay,
Commonwealth of Puerto Rico, US
territory, French Guyana, Saint Martin,
Saint Barthelemy, Peru

Oceania (12 countries)
Samoa, Fiji, New Caledonia, Kosrae,
Federated States of Micronesia, Papua
New Guinea

Africa (3 countries) Cape Verde

Vietnam, Philippines, Thailand, Indonesia, ~ Laos, Malaysia, Bangladesh,
Cambodia

Chile (Easter Island)

Gabon, Senegal
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Marshall Islands, Tonga, American Samoa, Cook Islands, French Polynesia,
Solomon Islands, Vanuatu
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From Korea Centers for Disease Control and Prevention. Situation report: Zika virus [Internet]. Cheongju: Korea

Centers for Disease Control and Prevention; 2016 [12].
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Figure 1. Phylogenetic tree of Zika virus. (From Lanciotti RS, et al. Emerg Infect Dis. 2016;22:933-935, according to Crea-

tive Commons license)[15].
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Molecular testing® Antibody testing”
(<7 days after symptom onset) (=4 days after symptom onset)
RT-PCR/NS1 (RT) PCR _ (RTPCR IgM IgM IgM
dengue Zika virus chikungunya virus dengue Zika virus chikungunya virus
[ [ [ ‘
Positive: || Negative: Positive: || Negative: Positive: Negative:
dengue || perform Zika perform chikungunya| | perform — - — . — -
virus antibody virus antibody virus antibody Positive: |MI Positive: IMI Positive: IMI
confirmed || testing” | |confirmed|| testing” confirmed | | testing® presumptive presumptive _presumptive
dengue virus? Zika virus? chikungunya virus?

Figure 2. Tiered algorithm for arbovirus detection for suspected cases of chikungunya, dengue, or Zika. Testing only performed if travel history indicates travel to af-
fected area (From Centers for Disease Control and Prevention. Revised diagnostic testing for Zika, chikungunya, and dengue viruses in US Public Health Laboratories
[Internet]. Atlanta: Centers for Disease Control and Prevention; 2016) [30]. “Due to extensive cross-reactivity in flavivirus serological assays, for samples collected <7
days post illness onset, molecular detection should be performed first; “Perform if sample >4 days after symptom onset; “Extensive cross-reactivity would be expected
in samples from dengue virus/Zika virus circulation areas. A positive immunoglobulin M (IgM) assay with either antigen should be confirmed by using plaque-reduction
neutralization tests (PRNT) against both Zika virus and dengue virus as well as any other flavivirus (e.g., Saint Louis encephalitis virus, Zika virus, West Nile virus, etc.)
that might be found in that geographic area (including travel areas); “PRNT should include any flavivirus (e.g., Saint Louis encephalitis virus, Zika virus, West Nile virus,
etc.) that might be found in that geographic area (including travel areas). RT, real time; PCR, polymerase chain reaction.
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Table 2. Environmental Protection Agency-registered insect repellents

Active ingredient Some brand name examplea)

DEET (N,N-diethyl-meta-
toluamide)

Picaridin, also known as KBR  Cutter Advanced, Skin So Soft Bug Guard
3023, Bayrepel, and icaridin ~ Plus, Autan (outside the United States)

Off!, Cutter, Sawyer, Ultrathon

IR3535 Skin So soft Bug Guard Plus Expedition,
SkinSmart
Oil of lemon eucalyptus or Repel

para-methane-diol

Centers for Disease Control and Prevention. Revised diagnostic testing for Zika,
chikungunya, and dengue viruses in US Public Health Laboratories [Internet]. At-
lanta: Centers for Disease Control and Prevention; 2016 [30].

JInsect repellent brand names are provided for your information only.
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