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Timeline: global 

Rhesus macaque,  
Zika forest 

First human infection 

Attack rate 66% 
32 000 clinical 
cases (10% of 
pop)  

Attack rate: 73% 
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Timeline: the Americas  

Confirmation 
of Zika, May 
2015 

Febr 2015 (North-East Brazil): an increase in 
cases of fever, itchy rash, non-purulent 
conjunctivitis, firstly  wrongly diagnosed as 
dengue/chikungunya 
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Current outbreak 
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• Since early 2015: 42 countries affected (vectorial transmission) 
• Steadily widened geographical distribution (within the Aedes geographical range)  
Reported confirmed autochthonous cases of Zika virus infection in the past 9 
months (April 22) 
 



Environmental suitability for Zika 
virus vectorial transmission  
2.2 billion people are at risk 

 

Messina JP et al., eLife 2016  

5 



‘Public Health Emergency of International Concern’ 
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Zika virus 
• ARBOvirus, genus Flavivirus, family Flaviviridae 

• + sense ssRNA viruses 

(other: dengue, yellow fever) 
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ViralZone 



 

AFRICAN 

Enfissi et al, 2016 

ASIAN 



Clinical presentation 

• Incubation period 

• Onset of symptoms: 3 to 12 days after infection 

• Viraemic period 

• Short viraemic period  (3 – 5 days after onset symptoms)  

• Symptoms 

• Rash with/without fever (28% of cases) and with the following signs 
and/or symptoms: 

• arthralgia/arthritis 

• conjunctivitis (non-purulent/hyperaemia) 

• general fatigue 

• Most of the infections remain asymptomatic (approx. 80%) 

• No to very low mortality 
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Diagnosis 

Detection of viral RNA  

• RT-PCR serum and saliva during the                                            
viraemic period (day 3 and 5) 

• Detection in urine up to 10 days after onset 

 

Serology: Zika-specific IgM antibodies  

• IgM detectable from day 5 after onset of symptoms 

• Detection of Zika-specific IgM requires confirmation by 
plaque-reduction neutralisation tests (cross-reactivity with 
antibodies against other flaviviruses) 

• Interference with vaccination and infections with other 
flaviviruses possible 
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Potential complications: GBS 
and microcephaly 
• Guillain-Barré syndrome:  

French Polynesia: (Cao-Lormeau VM et al, 2016) 

• Study of 42 GBS patients, 100% with neutralising AB ZIKA (56% in control 
group), 88% symptomatic 

• Rapid onset, favourable outcome (57% ‘walking’ 3 months after discharge) 

• incidence of 24/100 000 py in ZIKA cases (1-4/100 000 global incidence) 

• Pre-exposure to dengue does not seem to increase risk 

 

• Microcephaly: 

• Fetal abnormalities (fetal death, placental insufficiency, fetal growth 
restriction, and CNS injury) in 29% of symptomatic  ZIKV+ mothers; 
gestation week 8 to 35 (Brasil P et al, 2016) 

• estimated risk: 95 cases per 10 000 women infected during the first 
trimester (Cauchemez S et al, 2016) 
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Brasil P et al.2016.  

Week of Gestation at the Time of ZIKV Infection and 
Abnormal Ultrasonographic and Doppler Findings. 



Rasmussen S et al 2016 
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Transmission 
• Vector: Aedes aegypti – (Aedes albopictus) 

• Sylvatic cycle involving primary vertebrate hosts (reservoir: non-
human primates, vetebrate hosts such as zebra, elephants, …) 

• Urban/peri-urban cycle with humans as reservoir 
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Aedes aegypti: 

• diurnal activity, anthropophilic 

• urban & peri-urban (mainly),                                                 
peri-domestic 

• breeding in clean water 

 

Good vectors! 

• Multiple feeding during a single gonotrophic cycle 

• Laying of eggs: dispersed 
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• Secondary routes of transmission: 

 

• Sexual transmission 

• from cases in Argentina, Chile, France, Italy, New Zealand, Peru, 
Portugal and US 

• PCR + semen 

• Trans-placental transmission 

• Tissue samples newborns with congenital malformations were ZIKA 
RT-PCR+ (2 cases Rio Grande do Norte) 

• Amniotic fluid RT-PCR + (2 cases Paraiba) 

• Blood transfusion 

• 2.8% of asymptomatic blood donors tested PCR + (Fr Polyn) 
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Case-load in current epidemic 

Country Suspect cases 
(confirmed) 

Guillain-Barré 
cases (# cases 
previous period) 

Microcephaly/CNS 
malformation cases (# cases 
previous period) 
 

Brazil estimation 
500 000 –          
1 500 000  

1 708 in 2015     
(1 439/yr);  
19% increase 

North-East region ++;  
Since 10/2015: 7150 cases,   
1168  confirmed of unknown 
cause 
(163 cases/year) 

Colombia 65 338          
(3 292) 

298 
Older age; men 
39 cases AFP 

50 microcephaly cases, 7 PCR+ 

Cabo Verde 7 325 (2) - 2 cases 

42 countries 13 countries 5 (1) countries 

Sources: updates WHO/PAHO 
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Geographical distribution of CNS malformations 
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Example of epidemic in an island 
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ZIKA control: 3 targets of Aedes control 
 

1. Human-Vector contact: 

 

• Mosquito coils, vaporizers, repellents 

• Physical barrier (screening on doors/windows) 
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2. Immature stages control:  

 

• Chemical products (Larvicides)   

• Biological products 

• Environmental management    
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3. Adult mosquito control: 

  

• Outdoor space spraying 

• Indoor (residual) spraying 

• Insecticide treated materials 

• Lethal ovitraps 

• RIDL/Wolbachia 
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Challenges of Aedes control  

Methods with proven efficacy, although variable effectiveness 

 

• Problems inherent to the tools 
• Aedes mosquito rest on non-sprayable surfaces (clothes) 

• Poor acceptance by end-users 
• Temephos (larvicide) gives a bad smell to water 

• Implementation problems 
• Lack of targeting of activities, ‘Top-down’ 

• Too late implementation 

• Problematic sustainability of actions 
• Labour intensive and costly  

• Need for frequent application 
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ZIKA Challenges 

• Still spreading: effectiveness mosquito-control? 

 

• Importance of sexual transmission in endemic areas? 

 

• Enhanced surveillance to understand distribution, spread and 
nature (standardized case definitions; diagnostic testing)  

 

• Geographical distribution of complicated cases: why? 

 

• Weaknesses in the provision of reproductive health services 
for women in affected countries: information and care during 
and after pregnancy,  prevention and termination of 
pregnancy 
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new PARADIGMs 
 

Prototype: OX513A (OXITEC) is a transgenic strain of Aedes aegypti.  

RIDL: Self Limiting Gene Technology 

 
. 

Wilke & Marrelli 2012 

McGraw & O’Neil, Nature reviews, 2013 

Microbial control of human pathogens in adult vectors: Wolbachia 

Reducing vector populations through genetic manipulation 



30 

Diagnosis of ZIKV by RT-PCR 
 


