
Update on Clinical Management, Laboratory 

Diagnosis and Infection Control of 

Zika Virus Infection 

Jasper F. W. Chan 
Carol Yu Centre for Infection 

Department of Microbiology 

The University of Hong Kong 

19 February 2016 

Ad Hoc Clinical Infection & Public Health Forum: An Update on Zika Virus 

Centre for Health Protection ICB / Hospital Authority IDCTC 



WHO: Public Health Emergency of International Concern 
(1 February 2016)  

CHP: statutory notification of Zika virus (5 February 2016)  



(邑島，密克羅尼西亞聯邦) 

(法屬新喀裡多尼亞) 

(大溪地 
法屬波利尼西亞) 

(智利復活島) 

(烏干達) 

(庫克群島) 

April 1947: isolation of ZIKV 

from a febrile sentinel rhesus 

macaque (恒河猴) in the 

Zika Forest of Uganda 

1950s – 2006: few 

sporadic cases of human 

infection in Africa & Asia 

Duffy MR et al. Zika virus outbreak on Yap Island, Federated States of Micronesia. N Engl J Med 2009;360:2536-43. 

WHO: Zika situation report – 12 February 2016. http://who.int/emergencies/zika-virus/situation-report/12-february-2016/en/ 
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~40 countries with locally acquired cases (12 Feb 2016) 



Flaviviridae 

 

34 mosquito-borne (22 human pathogens)  

17 tick-borne (13 human pathogens) 

22 zoonotic 
 

73 flaviviruses:  

Common or important human pathogens:  
1. Dengue virus 
2. Japanese encephalitis virus 
3. West Nile virus 
4. Yellow fever virus 
5. Zika virus 
6. (Spondweni virus, Tick-borne encephalitis virus in Russia, 

St. Louis encephalitis virus, Murray Valley encephalitis 
virus)  



Chan JF et al. Zika fever and congenital Zika syndrome: an unexpected emerging arboviral disease? J Infect. 2016 [in press] 

Phylogenetic tree of selected ZIKV strains with partial nucleotide sequences of E gene 

* 

TBEV/NC_001672.1 

YFV/NC_002031.1 

DENV1/NC_001477.1 

SPOV/DQ859064.1 

ZIKV MR766-NIID/LC002520.1/Macaca mulatta/Uganda/Africa/1947 

ZIKV IbH30656/HQ234500.1/Homo sapiens/Nigeria/Africa/1968 

ZIKV FSS13025/JN860885.1/Homo sapiens/Cambodia/Asia/2010 

ZIKV PLCal_ZV/KF993678.1/Homo sapiens/Thailand/Asia/2013 

ZIKV CK-ISL_2014/KJ634273.1/Homo sapiens/Cook Islands/Pacific Islands/2014 

ZIKV Z1106033/KU312312.1/Homo sapiens/Suriname/South America/2015 

ZIKV BeH818995/KU365777.1/Homo sapiens/Brazil/South America/2015 

ZIKV/EU545988.1/Homo sapiens/Micronesia/Pacific Islands/2007 

JEV/NC_001437.1 

WNVNC_001563.2 
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* = RT-PCR targets 

! = codon adaptation affecting transmissibility? 



Anopheles sp. (瘧蚊) 
Malaria (瘧疾) 

Mosquito-borne infectious diseases reported in Hong Kong 

Aedes albopictus (白紋伊蚊)  
 
Dengue (登革熱) 
Chikungunya (基孔肯雅) 

Culex tritaeniorhynchus (三帶喙庫蚊) 
Japanese encephalitis (日本腦炎) 

http://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwipqZ--jdnKAhVhnqYKHb1KCFkQjRwIBw&url=http://cisr.ucr.edu/asian_tiger_mosquito.html&psig=AFQjCNFK4Ho55LvSEkwqsLC4N_hJ2R8XVA&ust=1454503376550134


Chan JF et al. Zika fever and congenital Zika syndrome: an unexpected emerging arboviral disease? J Infect. 2016 [in press] 

Mosquito species which are potential vectors for the 

transmission of ZIKV 



* 

* 

Extrinsic incubation period of ZIKV: 5 to 10 days 

Wong PS et al. Aedes (Stegomyia) albopictus (Skuse): a potential vector of Zika virus in Singapore. PLoS Negl Trop Dis 2013;7:e2348. 



• ZIKV infects human dermal fibroblasts, epidermal keratinocytes & immature dendritic cells. 

• Human cell receptors: mainly AXL & Tyro3 +/- TIM-1 for ectodermal epithelial cells; under influence of 

gonadotropin-releasing hormone affecting neuronal survival & migration; DC-SIGN for 

macrophage/dendritic cells. 

• Cell infection inhibited by neutralizing antibody, type I & II interferons & autophagy inhibitors. 

• Highly neurotropic in suckling mice 
• Persistence of flaviviruses 

* 

Hamel R et al. Biology of Zika Virus Infection in Human Skin Cells. J Virol 2015;89:8880-96. 



Chan JF et al. Zika fever and congenital Zika syndrome: an unexpected emerging arboviral disease? J Infect. 2016 [in press] 

Potential non-vector-borne transmission routes of ZIKV 



* 

Duffy MR et al. Zika virus outbreak on Yap Island, Federated States of Micronesia. N Engl J Med 2009;360:2536-43. 

• Dengue-like illness in returning travelers from affected areas: watch out 

for co-infection (& don’t forget OTHER pathogens!) 

• Incubation period: 3-14 days (?) 

• Symptomatic rate: 18% (?); self-limiting 2-7 days 

(low-grade; 37.8-38.5oC) 

Clinical features & complications of ZIKV infection 

(pruritic) 



Not pathognomonic!  



Chan JF et al. Zika fever and congenital Zika syndrome: an unexpected emerging arboviral disease? J Infect. 2016 [in press] 

Clinical features & complications of ZIKV infection 

• Sickle cell anemia 



Head circumference <31.5-32 cm at birth; 

or ≥2 SD below the mean for sex and 

gestational age at birth 

Suspected congenital ZIKV syndrome 

Ophthalmological 

defects 

?Hearing 

* 
* 

(redundant scalp skin) 

Absence of 

swallowing (USG) 
Arthrogryposis 

General: LBW, ↓foetal movement, 

polyhydramnios, miscarriage; 

?rash, ?hepatosplenomegaly, ?chorioretinitis 



Suspected congenital ZIKV syndrome 

USG: Intracranial calcifications & 

dilated lateral ventricle USG: Placental calcifications 

Cortical & subcortical white 

calcifications & loss of cortical 

gyration 

Dilated lateral ventricles 

Mlakar J et al. Zika virus associated with microcephaly. N Engl J Med. 2016. [Epub ahead of print] 

EM: enveloped virions 

IF: intracytoplasmic reaction 



↑cup-disc ratio, macular 

pigmentary mottling 

Optic disc hypoplasia, 

coloboma 

de Paula Freitas B et al. Ocular Findings in Infants With Microcephaly Associated With Presumed Zika Virus Congenital Infection in Salvador, JAMA 

Ophthalmol. 2016. [Epub ahead of print] 

Suspected congenital ZIKV syndrome 



Clinical features & complications of ZIKV infection 

Chan JF et al. Zika fever and congenital Zika syndrome: an unexpected emerging arboviral disease? J Infect. 2016 [in press] 



1. Fever with or without other symptoms; with or without 

pregnancy 

2. Complications: GBS, meningoencephalitis, 

thrombocytopenic purpura  

3. Congenital CNS abnormalities: microcephaly, 

intracranial calcifications, macular atrophy, 

chorioretinitis/scarring, etc. 

4. Organ (kidney) or blood donors 

5. Women symptomatic after sexual intercourse with men 

with travel Hx (lactating mother) 

Who needs testing after recent travel to 

ZIKV-affected areas? 



Blood: usually <5 days; Urine: may be >35 days 

Gourinat AC et al. Detection of Zika virus in urine. Emerg Infect Dis. 2015; 21:84-6. 

Laboratory diagnosis: RT-PCR (blood & urine) 



Musso D et al. Detection of Zika virus in saliva. J Clin Virol. 2015; 68:53-5. 

* 

Laboratory diagnosis: RT-PCR (saliva) 



Chan JF et al. Zika fever and congenital Zika syndrome: an unexpected emerging arboviral disease? J Infect. 2016 [in press] 

Specimen types for laboratory diagnosis of ZIKV infection 

*haematospermia; 

≥62d 

(≥36d) 

(<5d; may 

be ≥11d) 



Laboratory diagnosis: summary 

1. Specimens: serum, urine, saliva, semen, NPA/S, fetal tissue, amniotic 

fluid & cerebrospinal fluid. 

 

2. RT-PCR for viral RNA (especially on first week post-symptom onset). 

 

3. EIA & indirect immunofluorescent antibody tests with acute and 

convalescent titre: possible cross-reactivity with other flaviviruses such 

as DENV and WNV. 

– IgM: positive on d3; last for ≥d77 
 (Shinohara K et al. Zika fever imported from Thailand to Japan, and diagnosed by PCR in the urines. J Travel Med 

 2016;23. Fonseca K et al. First case of Zika virus infection in a returning Canadian traveler. Am J Trop Med Hyg. 

 2014;91:1035-8.) 

– IgG: positive on d6; last for ≥d67 
 (Tappe D et al. First case of laboratory-confirmed Zika virus infection imported into Europe, November 2013. Euro Surveill 

2014;19.) 

 

4. Viral culture: Vero, VeroE6, C6/36 

 

5. No FDA approved tests are available yet. 



• Zika fever: 
• Supportive: no specific antivirals 

• Acetaminophen: fever, arthralgia 

• Anti-histamines: pruritis 

• Avoid aspirin: bleeding, Reye’s syndrome (<12 y/o) 

• Avoid NSAID: bleeding (coinfection with DENV / 
CHIKV) 

• GBS: IVIG (?immune enhancement), plasmapheresis 

• CNS infection: ?minocycline 

Clinical management 



Recommended testing algorithm for pregnant 

women with travel Hx to ZIKV-affected areas 

Oduyebo T et al. Update: Interim guidelines for health care providers caring for pregnant women and women of reproductive age with possible Zika virus 

exposure – United States, 2016. MMWR Morb Mortal Wkly Rep. 2016;65:122-7. 

(Asymptomatic: 2-12 weeks 

after pregnant women return 

from travel) 



Epidemic & infection control: 

control at the source (mosquitoes)! 

1. Education of self protection to travelers (especially pregnancy) 

 

2. Returning travelers from ZIKV-affected areas: testing if symptomatic; 

self-Rx with insect repellant for ≥14 days 

 

3. Targeted mosquito control at cargo terminals to stop entry of 

infected mosquito in cargo 

 

4. Local mosquito control at black spots: construction sites; illegal 

dumping grounds; invalid car fields; refuse recollection point for 

recycling 



Transmission routes Active transmissions No active transmission (HK) 

Blood transfusion • Universal nucleic acid testing of 

blood donors. 

• Temporary discontinuation of blood 

donation (importation of blood 

products). 

• Pre-donation questionnaire (identify 

donors with recent travel Hx). 

• Deferral of blood donors with travel Hx 

for ≥14 days. 

• Self-reporting of symptoms after blood 

donation (usually symptomatic 3-10 

days after blood donation). 

Organ transplantation • Donated organs (**kidneys) from individuals with travel Hxhistory to affected areas: 

test for ZIKV. 

Semen • Use barrier methods unless trying to 

conceive. 

• Recent travel Hx: use barrier methods. 

Perinatal / Transplacental • Avoid mosquito bites. 

• Interval USG: early detection of 

intra-uterine complications. 

• ?delay becoming pregnant. 

• Avoid/defer travelling to affected areas. 

• Avoid mosquito bites. 

Breastfeeding • Defer breastfeeding in infected mothers until virus clearance in breast milk & bodily 

fluids (eg: blood, urine, and saliva). 

Saliva • Avoid exposure to saliva of infected patients until virus clearance. 

Mucocutaneous (laboratory & 

patient-care procedures) 

• Avoid mucocutaneous exposure to infected patients’ blood and bodily fluids. 

Haemodialysis 

 

• Questionnaire to identify patients with recent travel Hx to affected areas. 

• Virological testing +/- use of a separate haemodialysis machine. 

Monkey bite • Avoid contact with infected animals. 

Control measures for non-mosquito-borne ZIKV transmission 

Chan JF et al. Zika fever and congenital Zika syndrome: an unexpected emerging arboviral disease? J Infect. 2016 [in press] 



Update on Clinical Management, Laboratory 
Diagnosis and Infection Control of 

Zika Virus Infection 

Jasper F. W. Chan 

Carol Yu Centre for Infection 

Department of Microbiology 

The University of Hong Kong 

19 February 2016 

Ad Hoc Clinical Infection & Public Health Forum: An Update on Zika Virus 

Centre for Health Protection ICB / Hospital Authority IDCTC 


