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Zika Virus



Zika Virus

 ZIKV is a mosquito-borne ssRNA flavivirus from Flaviviridae

family, Spondweni serocomplex

 Dengue Virus

 West Nile Virus

 Japanese Encephalitis

 Yellow Fever

 Initially identified in 1947 :  the Zika Forest in Uganda in the 

Rhesus macaque population

 For most of the past 60 years, Zika remained obscure,

confined to a narrow equatorial belt running across Africa

and into Asia



Zika Virus

 Pattern of disease emergence?  

 Remote ecologic niches increasingly being perturbed

 Problems of inner-city crowding / poor sanitation

 Constant international travel

 Decreased traditional vector control measures due to expense &       

public resistance 

 Most  recent,  in  a  series  of  arthropod - borne viral 

diseases migrating to the Western Hemisphere in the 

last 20 years:

 Dengue (outbreaks over decades, more aggressively in the 1990s)

 WNV: 1999

 Chikungunya: 2013



Transmission

 Decades ago, researchers noted:

 Enzootic Zika virus spread was linked to human activity

 Aedes-transmitted Zika epizootics tended to follow Aedes-

transmitted chikungunya epizootics and epidemics

 An analogous pattern began in 2013, when chikungunya

spread, and Zika later followed



Transmission

 With the exception of WNV, the other arboviruses that

recently reached the Western Hemisphere have been

transmitted by Aedes mosquitoes, especially A. aegypti



Transmission
 Cause for concern: The possibility that Zika may adapt to

transmission by A. albopictus, a much more widely distributed

mosquito found in at least 32 states in the US



Transmission/Incubation Period

 Aedes genus mosquitoes:

 Aedes aegypti

 Aedes albopticus

 Aedes hensilii

 Aedes africanus

 Aedes polynensis

 Aedes furcifer

 Aedes taylori

 Aedes luteocephalus

 Non human primates

 Blood transfusion (3% asymptomatic donors - 2013)

 Perinatal transmission (transplacental/during delivery)

 Sexual transmission (present in semen for 2 weeks after          
recovery 

 Incubation period varies from 3 to 12 days





Comprehensive   genetic 
comparison  has  revealed  
sub-clades reflecting 3 main 
lineages:

•African (2)
•Asian (1)



Epidemiology

 Fist identified in Uganda 1947

 First human case identified in Nigeria 1954

 7 cases in Java, Indonesia in 1977 

 900 cases in Yap Island, Micronesia in 2007

 8,750 suspected cases and 383 confirmed in French Polynesia 
and New Caledonia between 2013-2014

 First case reported in the Americas in February 2014 Easter 

Island (Chile)

 May 2015 cases reported in Brazil

 October 2015 cases reported in Colombia

 November 2015 in Suriname



Epidemiology

 Americas

 Pacific  Islands

 Africa





Clinical  Presentation

 About 1 in 5 people infected with ZikV become ill 

 The most common symptoms of ZikV are fever, maculopapular
rash, joint pain, conjunctivitis.

 Other common symptoms include muscle pain and headache.

 The illness is usually mild with symptoms lasting for several days to a 
week.

 Zika virus usually remains in the blood of an infected person for a 
few days but it can be found longer in some people (2-7 days)

 Severe disease requiring hospitalization is uncommon.

 Deaths are rare.



Diagnostic dilemma

 Dengue and chikungunya result in similar clinical pictures & have both

been epidemic in the Americas, confounding clinical diagnosis

 When multiple arboviruses are cocirculating, specific viral diagnosis, if

available, can be important in anticipating and managing

complications

 e.g. avoidance of NSAIDs in Dengue or watching for hemoconcentration that

can herald Dengue hemorrhagic shock

 PCR can reliably distinguish the three viruses



Microbes Infect. 2015 Dec 17. pii: S1286-4579(15)00259-2. doi: 10.1016/j.micinf.2015.12.003



Diagnosis

 Primarily based on detection of viral RNA from clinical specimens in 
acutely ill patients.

 The viremic period appears to be short, allowing for direct virus detection
during the first 3–5 days after the onset of symptoms (serum, urine or saliva)

 ZIKV RNA has been detected in urine up to 10 days after onset of the
disease.

 From day five post onset of fever, serological investigations can be
conducted by detection of Zika-specific IgM antibodies and confirmation
by neutralization, seroconversion or four-fold antibody titer increase of Zika
specific antibodies in paired serum samples.

 Serological results should be interpreted according to the vaccination
status and previous exposure to other flaviviral infections.





 Zika, Chikungunya, and Dengue virus RT-PCR, IgM ELISA, and
plaque reduction neutralization tests (PRNT) are performed at
CDC.

 To determine the appropriate testing algorithm and interpret
results, please provide:

 date of illness onset

 dates of specimen collection

 specimen type

 description of clinical illness

 travel history

 Flavivirus vaccination history

 contact information for the submitter.

 Testing will primarily be performed on serum or CSF but other
specimen types, including urine, amniotic fluid, and tissues, can
be submitted for evaluation of the utility of these specimen types.

Diagnosis



Potential Association between Zika

Virus and Congenital Malformations

 Materno-fetal transmission has been demonstrated for several

Flaviviruses (Dengue, West Nile) associated to premature birth,
congenital defects and microcephaly

 Microcephaly when due to an infection, is usually caused by

transplacental infection occurring early during pregnancy.

 Microcephaly:

 Occipital frontal circumference of the head is 2 SD below the

mean for age, sex and race.

 When the fetal brain does not increase normally in size, the sutures

close prematurely.

 Other infections: Syphilis, Toxoplasmosis, Rubella, CMV and HSV





Mechanisms for Microcephaly

 The pathological properties of Zika were first described in 1952,
when Dick et al. demonstrated viral tropism to the brain in
intraperitoneally infected mice and an increase in viral titers over
several days. This research suggested the virus could cross the blood
brain barrier.

 The research findings were complemented in 1972 by Bell and
colleagues who observed the progression of disease in directly
infected mouse brains.

 Based on their observations, the virus infected both neurons and
glia, producing a variety of intracytoplasmic inclusions, which they
termed, “virus factories.”

 endoplasmic reticulum

 nucleus

 mitochondria

Jheng JR, Ho JY, Horng JT. ER stress, autophagy, and RNA viruses. Front Microbiol 2014;5:388. 



Mechanisms for Microcephaly

 Autophagy. a cellular process designed to ensure cell

homeostasis through entrapment and eventual degradation

of unwanted cellular material.

 This mechanism is also used to fight viral infections, although

the efficiency is varied as a result of viral regulatory

mechanisms.

 In the case of flavivirus infection, interactions between the

virus and the Endoplasmic Reticulum induce autophagy.

Dick GW. Zika virus. II. Pathogenicity and physical properties. Trans R Soc Trop Med Hyg 1952;46:521-34. 



Mechanisms for Microcephaly

 One of the causes of microcephaly involves abnormal function 
of centrosomes :

 Mitosis

 Migration

 Polarity

 Effects of infection:

 delay in mitosis

 increase in apoptosis

 improper neural stem cell orientation

 premature neuronal differentiation

 decrease in progenitor cells

 The overall effect reduces the formation of brain matter leading
to the reduced brain size indicative of microcephaly.

Dick GW. Zika virus. II. Pathogenicity and physical properties. Trans R Soc Trop Med Hyg 1952;46:521-34. 



















Neurological Complications

 Guillain-Barré Syndrome:

 42 from 74 patients with neurological syndromes were GBS (2013-

2014)

 July 2015 Brazil: From 76 patients with neurological syndromes, 42 

were GBS

 Jan 2016 El Salvador: unusual increase in GBS cases.  Usually 14 

cases/month, last month 46 cases all suspected to have ZIKV

 Meningitis (French Polynesia Outmbreak 2013-2014)

 Meningoencephalitis (French Polynesia Outmbreak 2013-2014)

 Myelitis (French Polynesia Outmbreak 2013-2014)



Prevention

 Low tech

 House screens, air-conditioning, mosquito repellant 

 Removal of debris and containers that provide mosquito-breeding sites 
around the home 

 High tech

 No Zika vaccines in advanced development

 Could existing flavivirus vaccine platforms presumably be adapted?

 Barriers to Zika vaccine development:  Same issues for chikungunya, 
WNV, St. Louis encephalitis, and other arboviruses

 Preemptively vaccinating large populations in anticipation of sporadic,  
unpredictable outbreaks may be prohibitively expensive / not cost-
effective 

 Vaccine stockpiling & rapid deployment may be too slow to counter 
sudden explosive epidemics



Avoid This!!!!



How to Contact CDC?

 For all states and territories, questions about laboratory

testing or sending specimens to CDC should be directed to

the Arboviral Diseases Branch on-call epidemiologist at 970-

221- 6400.

 More information about submitting specimens to CDC is at:

 http://www.cdc.gov/ncezid/dvbd/specimensub/arboviral-

shipping.html.



Thank you!


