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An update on Zika virus infection. Lancet  June 21, 2017 



Virology of Zika virus 

• Incubation period 3-14 days  

• Single stranded RNA enveloped virus 
• Genus Flavivirus, Family Flaviviridae 
• Closely related to dengue, yellow fever, 

Japanese encephalitis and West Nile 
viruses 
 

Estimated Incubation Period for Zika Virus Disease. Emerging Infectious Diseases Vol. 23, No. 5, May 2017 

Data from 197 symptomatic travelers with 
samples tested at the CDC in 2015–2016  

Infection Mosquito genus  

Malaria (parasite) Anopheles 

Japanese Encephalitis Culex 

Dengue  Aedes  

Chikungunya Aedes 

Zika Aedes 

West Nile virus Culex 

Yellow Fever  Aedes 



Zika Virus —What Clinicians Need to Know? CDC Clinician Outreach and Communication Activity January 26, 2016  

Other Aedes 
mosquitoes 

Ae. aegypti  
Ae. albopictus 

Mosquito-borne disease 蚊媒傳染病 



埃及伊蚊 
Aedes aegypti 
(principal vector) 

白紋伊蚊 
Aedes albopictus  

https://www.cdc.gov/dengue/resources/30jan2012/albopictusfactsheet.pdf 
https://www.cdc.gov/dengue/resources/30jan2012/comparisondenguevectors.pdf 
http://www.who.int/denguecontrol/mosquito/en/  
https://www.cdc.gov/zika/vector/range.html 

Flight range: 400 metres
   

Flight range: 200 
metres.  
Can tolerate cooler 
temperatures 

https://www.cdc.gov/dengue/resources/30jan2012/comparisondenguevectors.pdf
https://www.cdc.gov/dengue/resources/30jan2012/comparisondenguevectors.pdf
https://www.cdc.gov/dengue/resources/30jan2012/comparisondenguevectors.pdf
http://www.who.int/denguecontrol/mosquito/en/
https://www.cdc.gov/zika/vector/range.html


Aedes aegypti  

Aedes albopictus  

HealthMap 2016 Zika outbreak eLife 2015;4:e08347 DOI: 10.7554/eLife.08347 (Accessed 12/7/2017) 



An update on Zika virus infection. Lancet  June 21, 2017 

Reports of ZIKV outbreak since 2007 



Country classification by 
WHO 

Category 1: Area with new introduction of Zika virus since 2015 or area 
where the virus has been re-introduced, with ongoing transmission. 
 

Category 2: Area either with evidence of Zika virus circulation before 
2015 OR with ongoing transmission but the area does not satisfy the 
criteria for category 1 or 3. Areas in category 2 may also experience an 
outbreak of Zika. 

 
Category 3: Area with interrupted transmission but with potential for 
future transmission. 

 
Category 4: Area with established Aedes aegypti mosquitoes but no 
known documented past or current transmission 

 

Hong Kong – not in any of the four categories at the moment  

 

http://www.who.int/csr/disease/zika/information-for-travelers/en/ (accessed 12/7/2017)  
http://www.who.int/emergencies/zika-virus/classification-tables/en/  (accessed 12/7/2017)  

http://www.who.int/csr/disease/zika/information-for-travelers/en/
http://www.who.int/emergencies/zika-virus/classification-tables/en/


Vector competence 

Experimentally infect Culex and Aedes triseriatus mosquitos by 
allowing them to feed on zika infected mice  
Mosquitoes saliva collected, body homogenized and tested for 
presence of virus 
All culex mosquitoes were negative for ZIKV 
A. Triseriatus were susceptible when mice viremia was highest.   

Culex pipiens and Aedes triseriatus Mosquito Susceptibility to Zika Virus  Emerging Infectious Diseases  Vol. 22, No. 10, October 2016  
Effects of Zika Virus Strain and Aedes Mosquito Species on Vector Competence Emerging Infectious Diseases Vol. 23, No. 7, July 2017 
Amraoui F, Atyame-Nten C, Vega-Rúa A, Lourenço-de-Oliveira R, Vazeille M, Failloux AB. Culex mosquitoes are experimentally unable to transmit Zika virus. Euro Surveill. 2016;21(35):pii=30333 

Aedes albopictus is more easily 
infected with ZIKV but less able to 
transmit virus to humans than Aedes 
aegypti  



Diallo D, Sall AA, Diagne CT, Faye O, Faye O, et al. (2014) Zika Virus Emergence in Mosquitoes in Southeastern Senegal, 2011. PLoS ONE 9(10): e109442.doi:10.1371/journal.pone.0109442 
Zika virus vectors and risk of spread in the WHO European Region March 2016 

Although ZIKV has been detected in many other species of mosquito, none has 
been proven to acquire the virus and transmit it in a laboratory setting. 
 
 



Other modes of transmission 

• Blood product transfusion (1,2)  
• Sexual (vaginal, anal, oral, others) (3) 

• Male to female (4) 
• Female to Male (4) 
• Male to Male  (4) 

• Vertical (mother to child) 
• Laboratory exposure (5) 

1. Evidence for Transmission of Zika Virus by Platelet Transfusion.  NEJM September 15, 2016 
2. Potential for Zika virus transmission through blood transfusion demonstrated during an outbreak in French Polynesia, November 2013 to February 2014 . Euro Surveill. 2014;19(14) 
3. Update: Interim Guidance for Prevention of Sexual Transmission of Zika Virus — United States, July 2016 MMWR / July 29, 2016 / Vol. 65 / No. 29  
4. Prevention of sexual transmission of Zika virus, Interim guidance update. 6 September 2016. WHO.  
5. http://www.cidrap.umn.edu/news-perspective/2016/06/needle-stick-infects-lab-worker-zika-virus (accessed 12/7/2017) 

http://www.cidrap.umn.edu/news-perspective/2016/06/needle-stick-infects-lab-worker-zika-virus


patient 1 (73/M with radio and hormonal therapy to prostate cancer) admitted to 
Salt Lake City hospital in US for travel related ZIKV, died in 4 days 
Patient 2 developed mild ZIKA infection 5 days after patient 1 died  
Patient 2 reported taking care of patient 1 including assisting nurse of repositioning, 
wiped his eyes but no other body fluid contact.  
No gloves were worn  
Very high viral load in patient 1 may cause tears or sweat to be infectious  
Aedes mosquito not detected in that area. Patient 2 had no travel history 

NEJM November 10, 2016 



Persistence in body fluids 

• 150 participants (55 men) from Puerto Rico with Zika RNA detected in 
blood or urine  

• Serum, urine, saliva, semen, vaginal secretions collected weekly x 4 
and then 2, 4, 6 months 

• 90% enrolled within first week of symptom onset 
• All specimens were tested with PCR, serum tested for IgM  
• Prolonged viremia (14 days) compared to dengue (10 days)  

implication for testing strategy 
• Urine shedding duration shorter than previous studies 

 
Gabriela Paz-Bailey, et al.  Persistence of Zika Virus in Body Fluids — Preliminary Report.  NEJM February 14, 2017 



Specimen Median 95th percentile 
Serum 14 days  54 days 
Urine 8 days  39 days 
Semen 34 days  81 days  

Saliva and vaginal secretions: few detected 

Gabriela Paz-Bailey, et al.  Persistence of Zika Virus in Body Fluids — Preliminary Report.  NEJM February 14, 2017 



Emerging Infectious Diseases Vol. 23, No. 5, May 2017 

ZIKV was found to persist in whole blood 
substantially longer than plasma.  Findings 
may have implication for diagnosis and 
testing of blood donations  



Zika virus in breast milk 
• No documented 

infection reported 
• Cultured in colostrum 

(infective) and up to 9 
days post delivery 

• Breast feeding not 
carried out in this case 

• WHO advises continue 
breast feeding in areas 
of zika transmission 

Infant feeding in areas of Zika virus transmission Summary of rapid advice guideline 29 June 2016 
José R. Sotelo, et al.   Persistence of Zika Virus in Breast Milk after Infection in Late Stage of Pregnancy.  EID Vol. 23, No. 5, May 2017 



Prolonged Zika Virus Viremia during Pregnancy 

• Colombian woman, symptom onset 9 week 
• Serum sample remains positive for ZIKV 107 days after symptom onset (until 29th 

week gestation) 
• Urine, vagina, endocervix were negative 
• Fetal brain calcification and atrophy ++ 
• Evidence suggesting fetus and placenta as a reservoir of virus:  

• Viral load higher in amniotic fluid than maternal serum (CT value 28 vs 35) 
• Viral load in maternal serum remains stable instead of gradual decline 
• Neutralizing antibody present in maternal serum  
• PCR maternal urine negative  

Prolonged Zika Virus Viremia during Pregnancy. NEJM 375; 26 Dec 29, 2016 



Localization of Zika virus RNA by in situ hybridization in 
brain tissues from infants with microcephaly 

All 8 fetal brain tissue and 24/44 women suspected ZIKV 
infection Positive for ZIKA RNA 
Provide direct evidence to causing microcephaly  

Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 23, No. 3, March 2017 



Clinical signs & complications 



Cutaneous Eruption in a U.S. Woman with Locally Acquired 
Zika Virus Infection. NEJM  January 26, 2017 

10 week 
Gestation  
 
3 days history 
of fever, 
pruritic rash  
and sore 
throat  

39/M, 2 days headache, sore throat, myalgia 
Acute onset macular rash, conjunctival injection, truncal 
erythema, petechiae on hard palate, tender head & neck LNs 

Exanthema associated with Zika virus infection. Lancet Infect Dis 2016; 16: 866 



Severe thrombocytopenia 

• 54/F visited Suriname Jan 
2016 

• Fever, fatigue, loss of 
appetite 11 days after 
arrival 

• Generalised pruritus, MP 
rash 

• Day 17 onset hematoma 
on arms and legs 

• Platelet 80x10^9/L 

• Dx: Post infectious ITP 

• Urine Zika PCR+ 

Thrombocytopenia and subcutaneous bleedings in a patient with Zika virus infection.  Lancet Vol 387 March 5, 2016 Clinical Infectious Diseases 2016;63(9):1198–201 



Zika Virus —What Clinicians Need to Know? CDC Clinician Outreach and Communication Activity January 26, 2016  



Co infection is common 
(71/263 patients in 
Nicaragua).   
 
Compared to patients with 
CHIKV or DENV, ZIKV patients 
more likely to have rash, less 
likely to be febrile or require 
hospitalization  

Jesse J. Waggoner, et al.  Viremia and Clinical Presentation in Nicaraguan Patients InfectedWith Zika Virus, Chikungunya Virus, and Dengue Virus CID 2016;63(12):1584–90 



  

Uveitis 葡萄膜炎  

Shilpa Kodati, et al. Bilateral posterior uveitis associated with Zika virus infection. Lancet 2017; 389: 125–26 
Uveitis Associated with Zika Virus Infection. NEJM July 28, 2016 

Conjunctival 
hyperemia 8 days 
after onset  

Colour fundus photograph of the left eye showing 
nasal mid-peripheral chorioretinal lesions 
 
Elevation of the outer retina with loss of the 
ellipsoid layer  

Mayo clinic  



81/M cruise in pacific islands for 4 weeks  
 
Admitted to ICU  
Fever, GCS 6 
Left hemiplegia 
Babinski + 
Transient rash 
intubated 
 
MRI flair imaging reveal hyperintensity in 
the subcortical white matter suggestive of 
meningitis with ischemic foci  
 
LP (day1)  
Wcc 41/mm3  
98% Polymorph 
Protein 76mg/dL 
Glu CSF:Bld 0.75 
 
RT-PCR ZIKV + 
Vero cell C/ST+ 
 NEJM 374;16 April 21, 2016 

Acute myelitis 

Sylvie Mécharles.  Acute myelitis due to Zika virus infection.  Lancet 2016; 387: 1481 



Myasthenia Gravis (重症肌無力) 

• 2 cases : 45 year old and 62 year old man 
• Onset of MG 8-10 weeks after ZIKV infection 
• Presence of underlying thymoma for both  
• Points to note: 

• Is ZIKV provoking factor or coincidental ?  
• Autoimmune complications is known to occur with ZIKV (GBS, ITP) 
• WNV, another Flavivirus, reported to be associated with MG 
• May need to consider MG as a ddx to GBS  

Molko N, et al.  Zika virus infection and myasthenia gravis: report of 2 cases.  Neurology. 2017 Mar 14;88(11):1097-1098 



Cognitive impairment ? 
 
PMH: mild depression on SSRI 
1 week after return from 
Carribean rash, headache 
Urine Zika PCR +ve  
 
Excessive energy, grandiose 
thinking, impulsivity  
Lower than expected memory 
score, worsened anxiety  
Fatigue, etc  
 
Lasting into 15th week after 
symptom onset 
 
CSF IgM Zika+ 
MRI Brain normal  
Trial of IVIG  
 
SPECT focal hypoperfusion  
 

Jason Zucker, et al.   Zika Virus–Associated Cognitive Impairment in Adolescent, 2016. Emerging Infectious Diseases  Vol. 23, No. 6, June 2017 



CID 2017;64(5):678–9 

Abstract  
In 2015, during the outbreak of ZIKAV in Brazil, we 
identified three cases of acute hearing loss after 
exanthematous illness. Serology yielded finding 
compatible with ZIKAV as the cause of a confirmed 
(1patient) and a probable (2 patients) flavivirus 
infection, indicating an association between ZIKAV 
infection and transient hearing loss.  



ZIKV damages testes in 
mice  
 
persistence of 
ZIKV, but not the closely related 
dengue virus (DENV), in the 
testis 
and epididymis of male mice, 
associated with tissue injury that 
caused diminished testosterone 
 
ZIKV preferentially infected 
spermatogonia, 
primary spermatocytes and 
Sertoli cells in the testis, 
resulting in 
cell death and destruction of the 
seminiferous tubules. 

Jennifer Govero, et al. Zika virus infection damages the testes in mice. Nature. Vol 540. 15 Dec 2016. 



Microcephaly 小頭畸形症 
• First detected in French Polynesia outbreak 

2013-14 

• Different cut off for head circumference (<2-3 
SD, <3rd percentile).  

 

 

 

 

 

• Congenital ZIKV syndrome does not appear to 
be associated with maternal disease severity, 
ZIKV-RNA load at time of infection or existence 
of prior dengue antibodies. 

• Potentially huge healthcare burden 

UA Halai et al. Maternal Zika Virus Disease Severity, Virus Load, Prior Dengue Antibodies and their Relationship to Birth Outcomes. Clin Infect Dis. 2017 May 23.  
An update on Zika virus infection. Lancet  June 21, 2017 
Screening, assessment and management of neonates and infants with complications associated with Zika virus exposure in utero. 30 August 2016 WHO 

https://www.youtube.com/watch?v=HjOxS0hkPBU  

https://www.youtube.com/watch?v=HjOxS0hkPBU
https://www.youtube.com/watch?v=HjOxS0hkPBU


Does ZIKV cause microcephaly ? 

Applying Hill’s criteria to ZIKV infection 
& brain anomalies 

Sonja A. Rasmussen, et al. Zika Virus and Birth Defects — Reviewing the Evidence for Causality NEJM May 19, 2016 



Timing of infection – does it matter ? 
345 women 2015-2016, 53% positive ZIKV 
Infection from 6-39 weeks gestation 
Rate of fetal death 7% both groups  
Adverse outcome 46% vs 11.5%  
Regardless of trimester of infection 55%/52%/29% (1st/2nd/3rd) 

Zika Virus Infection in Pregnant Women in Rio de Janeiro.   N Engl J Med 2016;375:2321-34  



Microcephaly may not always be present at birth but may 
develop later  
 
64.5% of infants were born with severe microcephaly, and 95.8% 
had a phenotype of fetal brain disruption sequence. 
 
Screening should not only be based on HC but phenotype and 
imaging as well 
 
Signs and symptoms: 
Cerbral palsy  
Motor disability 
Epilepsy 
Pyrimidal  
Extrapyrimidal  
Irritability  
Dysphagia  
Cognitive impairment  
 

Description of 13 Infants Born During October 2015–January 2016 With Congenital Zika Virus Infection Without Microcephaly at Birth — Brazil MMWR / December 2, 2016 / Vol. 65 / No. 47  



Severe microcephaly. Profound craniofacial disproportion 

Enlarged 
cistern magna. 
Brainstem and 
cerebellum 
hypoplasia 
 
Extremely 
simplified 
gyral pattern 

ventriculomegaly, enlarged SA space, enhanced 
meningies. Suggestive of blockage of CSF 

Calcification at cortical junction, 
reduced brain thickness 

Maria de Fatima Vasco Aragao, et al.  Clinical features and neuroimaging (CT and MRI) findings in presumed Zika virus related congenital infection and microcephaly: retrospective case series study. BMJ 2016;353:i1901 



Arthrogryposis (congenital contractures of limbs) 

Characterizing the Pattern of Anomalies in Congenital Zika Syndrome for Pediatric Clinicians.  JAMA Pediatrics March 2017 Volume 171, Number 3 

Club foot  



HKCOG guideline 
management of exposed 
pregnant women  

US CDC testing algorithm for exposed 
pregnant women 

MMWR / July 29, 2016 / Vol. 65 / No. 29 
http://www.hkcog.org.hk/hkcog/Download/Interim_guidelines_on_Mx_of_a_pregnant_woman_with_a_travel_hi
story_to_area_with_Zika_virus_transmission_(20160926).pdf 



Association with GBS was first reported in French 
Polynesia outbreak 2013  

Lancet Vol 387 April 9, 2016 

吉巴氏綜合症  



GBS Findings from Central and South America 

• From April 1, 2015, to March 31, 2016, a total 
of 164,237 confirmed and suspected cases of 
ZIKV disease and 1474 cases of the Guillain– 
Barré syndrome were reported in Bahia, Brazil; 
Colombia; the Dominican Republic; El 
Salvador; Honduras; Suriname; and Venezuela 

• The analysis suggests that changes in the 
reported incidence of ZIKV disease during 
2015 and early 2016 were closely associated 
with changes in the incidence of the Guillain–
Barré syndrome. 

• Women 20-49 more common to have ZIKV 
infection, while GBS was 28% more common 
in males and consistently increased with age 

Zika Virus and the Guillain–Barré Syndrome — Case Series from Seven Countries.  NEJM 375;16 Oct 20, 2016 



The panel of experts concluded: 
 
- The most likely explanation of available evidence from 
outbreaks of Zika virus infection and clusters of microcephaly 
is that Zika virus infection during pregnancy is a cause of 
congenital brain abnormalities including microcephaly; 
 
- The most likely explanation of available evidence from 
outbreaks of Zika virus infection and Guillain-Barré syndrome 
is that Zika virus infection is a trigger of GBS. 

Krauer F, Riesen M, Reveiz L, Oladapo OT, MartõÂnez-Vega R, Porgo TV, et al. (2017) Zika Virus Infection as a 
Cause of Congenital Brain Abnormalities and Guillain±BarreÂ Syndrome: Systematic Review. PLoS Med 14(1): 
e1002203. doi:10.1371/journal.pmed.1002203 

WHO Causality Statement 
(Microcephaly & GBS) 



Management of ZIKV-associated GBS 

• Same as other forms of GBS 
• Supportive care  

• Pain control 
• Nutritional support 
• Bowel and bladder care 
• Early rehabilitation 
• Psychosocial support  

• Close monitoring of cardiac and lung functions 
• Prevention of complications e.g. DVT, bedsores, corneal ulceration 

• Immunotherapy (rapidly progressive, disability score > 2)  
• IVIG  
• Plasmapheresis  
•  most effective when given within 2 weeks of symptom onset 

• Steroid is NOT useful 



Fatal cases reported 

15/F from north colombia in Oct 2015, sickle cell anemia for 5 
years, no history of vaso-occlusive crises. 
Present with dengue like syndrome for 4 days .  
Severe jaundice, respiratory distress, required mech. ventilation 
Died 37 hours later  
Suspect vaso-occlusive crisis triggered by ZIKV (as reported for 
DENV) 

www.thelancet.com/infection Vol 16 May 2016 

Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 22, No. 5, May 2016 

4 cases:  
2/F & 30/F with 
severe 
thrombocytopenia, 
post mortem 
showed features of 
acute leukemia 
61/M 
72/F with Diabetes 
Mellitus 

MMWR / May 6, 2016 / Vol. 65 / No. 17 

17 (2%) patients hospitalized   
5(1%) patients with GBS  
1 (<1%) patient died 



Outbreak in Singapore in August 2016 

Outbreak of Zika virus infection in Singapore: an epidemiological, entomological, virological, and clinical Analysis Lancet Infect Dis May 17, 2017 
Zika virus in Singapore: unanswered questions Lancet Infect Dis May 17, 2017 

Kallang- Aljunied neighbourhood 

Unanswered Q: 
 
Why is there 
outbreak now 
while virus 
present for 
decades ?  
 
Why is it easier 
to contain than 
DENV? 



2 imported cases of Zika virus in Hong Kong 

http://www.chp.gov.hk/files/pdf/letters_to_doctors_20170426.pdf http://www.chp.gov.hk/files/pdf/letters_to_doctors_20160826.pdf 

Caribbean  
6-20 August 

Ecuador and Peru 8-21 April  



Treatment & Prevention 







Vaccine development 

• Being monitored by WHO, which convened workshop and perform 
scientific consultation on how best to conduct efficacy trials  

• More than 10 vaccine candidates currently in different phases of 
development 

 
http://www.who.int/immunization/research/vaccine_pipeline_tracker_spreadsheet/en/ (accessed 12/7/2017) 

WHO vaccine pipeline tracker  



ZIKV E protein vaccine candidate    Nucleoside-Modified mRNA Vaccine Candidate 

Zika Virus Vaccines — A Full Field and Looking for the Closers.  NEJM 376;19 May 11, 2017  



Infection Control 

• Standard precautions should be adopted when contacting confirmed 
and suspected cases 
 

• No special cleaning or disinfection practices or reprocessing strategy 
are necessary.  Please follow existing recommended protocols.   
 

• Patient should be housed in a mosquito-free environment e.g. clinical 
areas of hospital until no longer transmissible i.e. viremia cleared  

https://www.cdc.gov/zika/hc-providers/infection-control.html 
Inactivation and Environmental Stability of Zika Virus Emerging Infectious DiseasesVol. 22, No. 9, September 2016 
Hospital Authority Preparedness Plan for Zika Virus Infection  March 2016 

https://www.cdc.gov/zika/hc-providers/infection-control.html


Basic Infection Control Training for Non-Clinical Staff updated in March 2014  
http://www.chp.gov.hk/files/pdf/isolation_precautions.pdf 
 

• Hand Hygiene 
• Personal Protective Equipment (PPE) 

• Gloves   
• Mask, eye protection and faceshield  
• Gown/apron 

• Environmental & equipment 
decontamination  

• Prevention of sharps injury 
• Respiratory hygiene and cough etiquette 

http://www.chp.gov.hk/files/pdf/isolation_precautions.pdf


Anti-mosquito measures 

• Keep the environment clean  
• Remove stagnant water  

• Unblock ditches  
• Careful of old tires and used cans  
• Even irregular ground surfaces  

• Prevent breeding of mosquitoes 
• Cover water containers  
• Cover rubbish bins with lids  
• Use of fish to eat up larvae in cultivating ponds  

• Prevent mosquito bites 
• Wear light coloured, long sleeved clothing outdoors 
• Apply insect repellent appropriately 
• Use mosquito net  
• Avoid fragrant cosmetics  

http://www.fehd.gov.hk/english/safefood/risk-pest-mosquito.html#anchor4 
http://www.chp.gov.hk/en/content/9/24/19.html 
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ECDC 

http://www.fehd.gov.hk/english/safefood/risk-pest-mosquito.html
http://www.chp.gov.hk/en/content/9/24/19.html


Choosing the right insect repellent 
Active ingredient  有效成分 Usual 

concentration 
Duration 
(hours) 

remarks 

DEET (most effetive) 遐蚊胺 5-30% 1-6  <10% for children.   
Not for 0-6 months  
Can use up to 30% in 
pregnancy 

Picaridin (Icaridin) 避卡蚋叮 5-25% 3-12 Good tolerability 

IR 3535 伊默寧 7.5-20% 2-8 

2-undecanone (wild 
tomato extract) 

甲基壬基酮 7.75-10% 2 EPA toxicity class IV 
(lowest) 

PMD (from oil of 
lemon eucalyptus) 

對-薄荷烷-3,8-二
醇 

10-40% 2-6 Not to be used in <3 
years old 

Citronella (found in 
lemongrass)  

香茅油 4.2% 1 Minimal efficacy 

http://www.chp.gov.hk/en/view_content/38927.html 
http://www.fhs.gov.hk/english/health_info/woman/30064.pdf 
https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-mosquitoes-ticks-other-arthropods 
https://www.consumer.org.hk/ws_chi/news/press/p46404.html 

http://www.chp.gov.hk/en/view_content/38927.html
http://www.fhs.gov.hk/english/health_info/woman/30064.pdf
https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-mosquitoes-ticks-other-arthropods
https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-mosquitoes-ticks-other-arthropods
https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-mosquitoes-ticks-other-arthropods
https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-mosquitoes-ticks-other-arthropods
https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-mosquitoes-ticks-other-arthropods
https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-mosquitoes-ticks-other-arthropods
https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-mosquitoes-ticks-other-arthropods
https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-mosquitoes-ticks-other-arthropods
https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-mosquitoes-ticks-other-arthropods
https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-mosquitoes-ticks-other-arthropods
https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-mosquitoes-ticks-other-arthropods
https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-mosquitoes-ticks-other-arthropods
https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-mosquitoes-ticks-other-arthropods
https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-mosquitoes-ticks-other-arthropods
https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-mosquitoes-ticks-other-arthropods
https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-mosquitoes-ticks-other-arthropods
https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-mosquitoes-ticks-other-arthropods
https://www.consumer.org.hk/ws_chi/news/press/p46404.html


Advice to travellers to prevent sexual transmission  
categories  WHO * CDC CHP 
Returned travellers Adopt safer sex practice or abstinence for 

at least 6 months upon return for both 
men and women  

At least 6 months for men and 8 weeks 
for women after symptom onset or last 
exposure 

Travellers returning from affected 
areas should consider abstinence from 
sex for at least 6 months upon return, or 
else condoms should be used. 
 

Couples planning for pregnancy should wait for at least 6 months before 
trying to conceive 

Women should wait for at least 8 weeks 
from symptom onset or last possible 
exposure before trying to conceive.  Men 
should wait for at least 6 months (8 
weeks if asymptomatic no longer 
recommended) 

Sexual partner of pregnant woman Sexual partner of pregnant woman should 
practise safer sex or abstinence for at 
least the whole duration of pregnancy  

Use condom or abstain from sex for the 
duration of pregnancy 

Pregnant woman should not have sex 
with her partner who had travelled to 
affected areas, or else condom should be 
used throughout the pregnancy. 
 

Travel to areas with active transmission  advising pregnant women not to travel to 
Zika-affected areas in categories 1 and 2 
in the country classification table 

Pregnant women and partners should 
avoid nonessential travel to these areas 

Pregnant women and women preparing 
for pregnancy should not travel to areas 
with ongoing Zika virus transmission.  

*in regions with NO active Zika virus transmission 
Sources:  Prevention of sexual transmission of Zika virus, 6 September 2016 WHO/ZIKV/MOC/16.1 Rev.3  
http://www.chp.gov.hk/en/content/9/24/43088.html 
http://www.who.int/csr/disease/zika/information-for-travelers/en/ 

http://www.chp.gov.hk/en/view_content/43209.html
http://www.chp.gov.hk/en/view_content/43209.html
http://www.chp.gov.hk/en/content/9/24/43088.html


categories  WHO * CDC CHP 
Advice for sex during travel  
 

Should not have sex during travel or 
use condoms  
 

Use of insect repellent  Travellers returning home should 
also continue to use insect repellent 
for at least three weeks to avoid 
being bitten and potentially 
spreading the infection to other 
people through mosquito bites. 

Use of mosquito repellent 
containing DEET during travel and 
returning from these areas for a 
period of at least 21 days are 
advised for all travellers including 
pregnant women. 

Additional advice for Pregnant 
women with possible exposure 

Should be tested for zika virus 
infection  in accordance with CDC’s 
algorithm 

attend antenatal follow up regularly 
and tell the attending doctor history 
of recent travel; 
observe for symptoms of Zika virus 
infection and seek medical advice as 
soon as possible if feeling unwell; 
 

Cont’d 

*in regions with NO active Zika virus transmission 
Sources:  Prevention of sexual transmission of Zika virus, 6 September 2016 WHO/ZIKV/MOC/16.1 Rev.3  
http://www.chp.gov.hk/en/content/9/24/43088.html 
http://www.who.int/csr/disease/zika/information-for-travelers/en/ 

http://www.chp.gov.hk/en/view_content/38927.html
http://www.chp.gov.hk/en/view_content/38927.html
http://www.chp.gov.hk/en/content/9/24/43088.html


http://www5.ha.org.hk/rcbts/enarticlelistview.asp?nid=214&bid=5&sid=0&MenuID=2#.WWYv4oh96M8 

http://www5.ha.org.hk/rcbts/enarticlelistview.asp?nid=214&bid=5&sid=0&MenuID=2
http://www5.ha.org.hk/rcbts/enarticlelistview.asp?nid=214&bid=5&sid=0&MenuID=2


Unanswered research questions on Zika virus 

• Can African lineage of virus cause severe complications ? 
• What is the minimum infectious dose for transmission by transfusion ? 
• What are the long term outcomes of neonates without abnormality at 

birth ? 
• Does infection confer lifelong immunity ? Does prior dengue infection 

enhances antibody response ?  
• Will ZIKV cause large outbreaks in Africa and Asia ?  

An update on Zika virus infection. Lancet  June 21, 2017 



NATURE. VOL 545. 25 May 2017 

Explanation for 
sudden 
appearance of 
outbreaks ?  



Nature news  26 Oct 2016  
Dutra et al., 2016, Cell Host & Microbe 19, 771–774 
Bull World Health Organ 2016;94:562–563 

Infecting mosquitoes with Wolbachia bacteria 



Jiggins FM (2017) The spread of Wolbachia through mosquito populations. PLoS Biol 15(6): e2002780. 



Genetically modified (sterile) mosquito 

Winskill P et al. (2015) Dispersal of Engineered Male Aedes aegypti Mosquitoes. PLoS Negl Trop Dis 9(11): e0004156. 
Use of transgenic Aedes aegypti in Brazil: risk perception and assessment Bull World Health Organ 2016;94:766–771 
http://edition.cnn.com/2016/03/07/health/zika-florida-gmo-mosquito/index.html (accessed 12/7/2017) 
https://www.fda.gov/AnimalVeterinary/NewsEvents/CVMUpdates/ucm490246.htm 

Expression of lethal gene is inhibited by 
tetracycline 



Thank you 
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