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Fig. 1. Aedes aegypti mosquito. 
 (Photo by James Gathany, Centers for Disease Control and Prevention. 2006). 
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2016, February 1 
WHO declares global emergency 



House Republicans Want Obama to Use Unused Ebola Funding to 
Fulfill $1.8 Billion Request to Fight Zika Virus 

 

February 19, 2016  |  Ben Booker 

Source: Will Dobbs-Allsopp and Mary Ellen McIntire, “Ryan Signals Delay on White House’s Zika Request,” Morning Consult, February 18, 2016; Tom 
Howell Jr., “Obama Should Use $2.7B Ebola Leftover Funds to Fight Zika,” Washington Times, February 18, 2016. 

ZIKA VIRUS FUNDING PRESENTATION CENTER 

Presidential Proposal and the Congressional Response  

Congressional Republican Proposal 
• House Republicans want to use already appropriated funds that were originally 

meant to fight the Ebola Virus 
• Currently, there are $2.7 billion unused funds set aside to fight the Ebola virus 
• Republicans want to take money from the Ebola fund because they consider it 

the most expedient way to get the money instead of trying to appropriate new 
funds 

• If the Ebola fund needs to be replenished, Republicans promise to refill it in the 
FY 2017 budget process 

President Obama’s Request 
• President Obama requested $1.8 billion to combat the Zika Virus 
• Obama wants this money to be new emergency funds to respond to Zika virus 

health crisis 

Congressional Democratic Response 
• House Democrats call the Republican proposal wanting to “rob Peter to pay 

Paul” since it is withdrawing money from one health emergency to fix another 
one 

• Democrats agree with the Health and Human Services Secretary Burwell that the 
unused Ebola funds should not be used for other purposes because Ebola is still 
being monitored and could reemerge 



The Department of Health and Human Services and USAID 
Have $1.4B and $1.3B Respectively to Fight the Ebola Virus 

February 19, 2016  |  Ben Booker 

Source: Will Dobbs-Allsopp and Mary Ellen McIntire, “Ryan Signals Delay on White House’s Zika Request,” Morning Consult, February 18, 2016; Tom 
Howell Jr., “Obama Should Use $2.7B Ebola Leftover Funds to Fight Zika,” Washington Times, February 18, 2016. 

ZIKA VIRUS FUNDING PRESENTATION CENTER 

Unused Ebola Virus Funds and Zika Request in Billions of Dollars 

■ Zika Virus Request   ■ Health and Human Services Ebola Funds   ■ USAID Ebola Funds 
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Zika virus (ZIKV) 

• Arbovirus emergente della famiglia Flaviviridae, 
genere flavivirus, virus a RNA a singola elica . 

• Strettamente correlato a Dengue, febbre gialla, 
Encefalite giapponese e West Nile.  

• Trasmesso all’uomo prioritariamente da zanzare della 
specie Aedes 

• Quadro clinico simile ai quadri clinini benigni causati 
dalla febbre di Dengue e di Chikungunya 

• Spiccato neurotropismo che giustifica complicanze 
nell’adulto e nella donna in gravidanza 

 



CURRENT TESTING RECOMMENDATIONS 

RT-PCR by serum, urine or saliva within the first 5 or 6 days of 
illness 
highest concentrations found in saliva early in the disease course, 
but possibly remaining detectable for longer in the urine 
 
SEROLOGY: an acute phase should be drawn from day 6 onward 
with a convalescent serum drawn 2-3 weeks later 
false positives for ZIKV seem more likely if ZIKV is not the first 
flavivirus that the patient has encountered (Lanciotti RS.2008) 
 
If CROSSREACTIVITY is suspected: plaque reduction 
neutralization testing (PRNT) can help to discriminate between 
cross-reacting antibodies 



Memorandum - February 7, 2016 
Subject: Revised diagnostic testing for Zika, chikungunya, and 
dengue viruses in US Public Health Laboratories 





• ZIKV is a mosquito-borne ssRNA flavivirus of the Flaviviridae family 

subclades reflecting 2 lineages: one African and one Asian  
 
• The Asian lineage particularly seems to have high epidemic potential 

• widespread occurrence in Africa and Southeast Asia 

• Reservoir: humans and non-human primates 

    antibody in rodents (Hayes EB 2009) 

• ability to infect multiple species of the Aedes genus of mosquito 

• Transmission mode 

 Confirmed     To be confirmed 

   mosquito bytes    saliva? Yes  

   perinatal     breast milk?  Yes 

   transfusion     Tissue/organ donation ? Yes 

   sexually  

    



The virus was isolated 
from saliva collected on 
day 6 
Viral isolation is more 
successful from saliva 
samples characterised 
by high viral load and 
collected during the 
first week after 
symptom onset, before 
the appearance of 
antibodies. 





Aedes mosquitoes 

• often live around buildings 

and in urban areas 

• active during daylight 

hours, especially near 

dawn and dusk 

• artificial and natural 

breeding sites 



Distribuzione vettori 

NATURE The global compendium of Aedes aegypti and Ae. Albopictus occurrence +ECDC 









 



 



• Considering the average annual birth rate in Brazil of 1.5%, 
this would indicate 6,600 to 19,500 pregnancies at risk of 
primary microcephaly from Zika  

• In Brazilian states reporting Zika infection during 2015, the 
attack rate for 2015 is estimated to have been between 0.30% 
and 0.88%.  

• These numbers yield an annual cumulative incidence rate 
estimate for Brazilian mothers infected with Zika during 
pregnancy delivering infants with primary microcephaly 
ranging from 18% to 53%.  

• Based on these best estimates of overall Zika incidence, 
Brazilian mothers infected with Zika during pregnancy are 
between 3,700 to 11,000 times more likely to deliver infants 
with primary microcephaly compared to uninfected mothers 



1947 
  
1954 
 
1977 
 
2007 
 
2013-14 
 
Feb 2014 
 
May 2015 
 
Oct 2015 
 
Nov 2015 
 
Nov 2015 
 
2015 
 

First identified in a rhesus monkey in the Zika forest of Uganda 

 

First human cases were identified in Nigeria 

 

Small cluster of 7 cases was reported in Java, Indonesia 

 

Outbreak on Yap Island in the Federated States of Micronesia  

 

Outbreak in French Polynesia and New Caledonia  

 

Autochthonous transmission was reported on Easter Island 

 

Brazil 

 

Colombia   

 

Suriname 

 

Cape Verde 

 

Vanautu, the Solomon Islands and New Caledonia 

History and outbreaks 
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Paesi che hanno riportato trasmissione 
autocotona ZIKA al 11 marzo 2016 

2 mesi 9 mesi 

http://ecdc.europa.eu/en/healthtopics/zika_virus_infection/zika-outbreak/Pages/Zika-countries-with-transmission.aspx 
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Quadro clinico 
• Nessun sintomo sino al 75-80% dei casi, generalmente di lieve 

entità e di breve durata (2-7 giorni) si manifesta dopo un 
periodo di incubazione di 3-12 giorni (3-7gg)  

•   
• Febbricola (< 38.5 °C, <50%), artriti e artralgie con possibile 

tumefazione articolare (piccole articolazioni), rash maculo-
papulare cranio caudale, iperemia congiuntivale non 
purulenta, cefalea retrobulbare e mialgia, astenia e cefalea. 
 

• L’associazione con le complicanze neurologiche quali la 
sindrome di Guillain-Barré  e con la microcefalia nel feto è 
tuttora oggetto di studio. 
 

• La maggior parte dei pazienti guarisce completamente senza 
complicanze neurologiche e i tassi di ospedalizzazione sono 
bassi. Non vi sono vaccini a disposizione ed il trattamento è 
sintomatico.  

• Decessi estremamente rari 
http://www.who.int/mediacentre/factsheets/zika/en/ 
Ioos S, Mallet HP, Leparc Goffart I, Gauthier V, Cardoso T, Herida M. Current Zika virus epidemiology and recent epidemics. Medecine et maladies infectieuses. 2014 Jul;44(7):302-7  
http://www.cdc.gov/mmwr/volumes/65/wr/mm6503e1.htm 

http://www.who.int/mediacentre/factsheets/zika/en/


Diagnosi diferenziale in returning traveller 

• Dengue 

• Chikungunya  

• Leptospirosis  

• Malaria  

• Rickettsia 

• Parvovirus 

• Group A Streptococcus 

• Rubella  

• Measles  

• Adenovirus 

• Enterovirus 





 



Segni/sintomi Dengue  Zika Chikungunya 

 

Febbre (durata) >38°C (4 - 7 gg) Assente o di lieve entità 

(1 – 2 gg) 

>38°C (2 - 3 gg) 

 

Rash (frequenza) Dal 4° giorno nel 30-

50% dei casi 

Dal 1 o 2° giorno nel 

90-100% dei casi 

Dal 2°al 5° giorno 

nel 50% dei casi 

Mialgia (frequenza) ***/*** **/*** */*** 

Artralgie (frequenza)  */*** **/*** ***/*** 

Artralgie (intensità) Lievi Lievi/moderate Moderate/severe 

Edema articolare Rara Frequente; di lieve 

entità 

Frequente; di intensità 

moderata o severa 

Congiuntivite Rara 50 – 90% dei casi 30% dei casi 

Cefalea *** ** ** 

Prurito Lieve Moderato/severo Lieve 

Linfoadenomegalia Lieve 

 

severa Moderata 

http://www.sciencedirect.com/science/article/pii/S0399077X14001085 

http://www.sciencedirect.com/science/article/pii/S0399077X14001085


Brasil P et al. N Engl J Med 2016. DOI: 10.1056/NEJMoa1602412 



Brasil P et al. N Engl J Med 2016. DOI: 10.1056/NEJMoa1602412 
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1952 Dick GW the virus could cross the blood brain barrier 
First description of pathological properties of Zika: viral tropism to the brain in 
intraperitoneally infected mice and an increase in viral titres over several days. 
Dick GW. Trans R Soc Trop Med Hyg 1952;46:521e34. 

 

1971 Bell TM the virus infected both neurons and glia, producing a variety 
of intracytoplasmic inclusions, which they termed, “virus factories.”  
These factories originated from the endoplasmic reticulum and associated with other 
organelles including the nucleus and the mitochondria. 
Bell TM. Arch Gesamte Virusforsch 1971;35:183e93. 

Those microscopic observations describe what 
we now know as autophagy 















Interactions between the Flavivirus and the 
Endoplasmic Reticulum induce autophagy. 

 
Yet these viruses prevent completion of the 

autophagy process, providing a perfect 
environment for the creation of “viral 
factories” to maximize viral replication and 
amplification. 
 

To date autophagy has not been described in 
Zika infected neural cells 

Autophaghy and arbovirus 



CAUSES OF MICROCEPHALY 

Amplification of CENTROSOME number has been revealed to be one of 
the inducers of this condition. 

. 

The overall effect reduces the formation of brain matter leading to the 

reduced brain size indicative of microcephaly. 

• delay in mitosis 
• an increase in apoptosis 
• improper neural stem cell orientation 
• premature neuronal differentiation 
• decrease in progenitor cells. 

Marthiens V. Nat Cell Biol 2013;15:731e40 



Panel A shows numerous calcifications in various parts of the brain (some 
marked with arrows) and the dilated occipital horn of the lateral ventricle (Vp, 
marked with a measurement bar) as seen on transverse ultrasonography.  
 

Panel B shows numerous calcifications in the placenta 



Panel C shows multifocal cortical and subcortical white calcifications (arrows) and almost 
complete loss of gyration of the cortex. The basal ganglia are developed but poorly delineated 
(black asterisks), and the sylvian fissures are widely open on both sides (arrowheads on the 
left). The third ventricle is not dilated (white asterisk). Panel D shows dilated body of the 
lateral ventricles (white arrowheads); the left is collapsed. Temporal horns of the lateral 
ventricles (black arrowheads) are also dilated. The thalami (black asterisks) and the left 
hippocampus (white asterisk) are well developed, whereas the contralateral structure is not 

recognizable owing to autolysis. 



Panel E shows neurofilament immunohistochemical staining of axons in a cross-section of the lumbar 
spinal cord with severe Wallerian degeneration of the lateral corticospinal tracts (black asterisks), mod- 
erate involvement of other descending tracts (arrows), and well-preserved ascending tracts in the dorsal 
columns (white asterisk) (neurofilament, clone 2F11 [Dako]).  
Panel F shows indirect immunofluorescence of fetal brain tissue, revealing a green granular 
intracytoplasmic reaction (see also inset). The yellow signals adjacent to the green granules indicate 

auto- fluorescence of lipofuscin, suggesting that viral particles are located in the cytoplasm of neurons. 















Incidence 0.6-4 x 100.000 

Europe 1.2-1.9 x 100.000 



 74 patients presented with neurological or autoimmune illness who 

had symptoms consistent with ZIKV in the previous days;  

 42 of these patients were diagnosed with GBS  

 This was a 20-fold increase over baseline 

Guillain-Barre Syndrome 

Outbreak in French Polynesia (2013-2014)  

• genetic evolution of the virus to a more pathogenic genotype 
• a particular susceptibility in the Polynesian population 
• Previous DENV illness may predispose patients to GBS via 

sequential arboviral immune stimulation 
Oeler E. 2014 



The risk of Guillain-Barré 
syndrome was estimated to be 

0·24 per 1000 Zika virus infections 





Karimi et al Lancet 2016 





An 81-year-old man was 

admitted to ICU in France, 

10 days after he had been 

on a 4-week cruise in the 

area of New Caledonia 

 

Liquor: 41 cells (98% PMN), 

protein level 76 mg/dl,  

CSF/blood glucose ratio 

0.75. 

Discharged from ICU on 

day 17, fully recovered by 

day 38, residual weakness 

(4/5) of the left arm. 
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Zika pregnancy, microcephaly, other neurological disorders 

• Case definition for congenital Zika infection  

• If a woman has  had Zika but recovered, are future pregnancies safe?  

• Is Zika also causing other types of damage in unborn babies, which will only 

show up later in development?  

• is this really just the  tip of the iceberg?  

• What is the best diagnostic approach for a pregnant women returnig home 

from a Zika endemic countries ? 

• Surveillance register of neurological defects in adults and neonates 

WHO Emergency Group Zika open questions  



Vector control 

• Vector surveillance, including the determination of mosquito vector species 

and their sensitivity to insecticides, should be enhanced to strengthen risk 

assessments and vector control measures.  

• Vector control measures and appropriate personal protective measures should 

be aggressively promoted and implemented to reduce the risk of exposure to 

Zika virus.  

 

WHO Emergency Group Zika open questions  



Risk communication 

• to be enhanced in Zika countries to address population concerns, enhance 

community engagement, improve reporting, and ensure application of vector 

control and personal protective measures. 

• To ensure women of childbearing age and particularly pregnant women have 

the necessary information and materials to reduce risk of exposure. 

•  To provide Information on the risk of sexual transmission, and measures to 

reduce that risk, should be available to people living in and returning from 

areas of reported Zika virus transmission. 

WHO Emergency Group Zika open questions  



Clinical care 

• Pregnant women who have been exposed to Zika virus should be counselled 

and followed for birth outcomes, 

• In areas of known Zika virus transmission, health services should be prepared 

for increases in neurological syndromes and/or congenital malformations. 
 

Travel measures 

• There should be no general restrictions on travel or trade with countries, areas 

and/or territories with Zika virus transmission, apart from pregnant women; 

• Pregnant women whose sexual partners live in or travel to Zika areas should 

ensure safe sexual practices or abstinence  

WHO Emergency Group Zika open questions  



• Research & product development 

• New diagnostics for Zika virus infection, especially for pregnancy. 

• Research, development and evaluation of novel vector control measures. 

• Research on vaccines and therapeutics for Zika virus in the medium term. 

• Zika persistence in infected persons 

 

Future perspective & Ethics consideration 

• What is the next ongoing scenario in the Mediterranean basin with the local 

presence of Zika competent vector Aedes ? 

• What is the Zika demographic and antropologic impact on birth rate in South 

America, and in case, in Europe? 

WHO Emergency Group Zika open questions  




