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• Describe the definition, struture, clinical manifestations, epidemiology and  

prevention of Zika virus disease

• Discuss diagnostic testing for Zika virus infection  of test results

• Articulate the importance of early recognition and reporting of cases

• State the recommendations for pregnant women and possible Zika virus exposure

• Discuss about  relationship of Zika virus and microcephaly
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history

• The virus was first identified in the Zika forest  in 

Uganda, in monkeys , in central Africa, in 1947

• The first human case was detected in Nigeria in 1954

• The first reported outbreak of  Zika fever occurred in 
2007 on the Western Pacific island of  Yap in the 
Federated States of  Micronesia

• In early 2016, Purdue University researchers identified 

regions within the Zika virus structure. By cryo-electron 

microscopy, near-atomic resolution, and found the 

structure was very similar to that of  other flaviviruses. 
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Tick-borne encephalitis 
virus

West Nile Virus

Murray Valley Encephalitis Virus

Japanese Encephalitis Virus

St. Louis Encephalitis Virus

DENV 1

DENV 3

DENV 2

DENV 4
Yellow Fever Virus

Zika Virus
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Zika Virus

• Zika Virus is an emerging arboviral infection 

• Genus Flavivirus, Family Flaviviridae

• Closely related to dengue, yellow fever, Japanese encephalitis and West Nile viruses

• Transmitted to humans primarily by Aedes(Stegomyia)species mosquitoes

• single stranded, positive-sense RNA virus with a 10.7 kb genome encoding a single polyprotein that is cleaved 

into three structural proteins (C, prM/M, E) and seven non-structural proteins (NS1, NS2A, NS2B, NS3, 

NS4A, NS4B, and NS5)

• The replicative cycle has been poorly studied. The detection of virus-specific antigens by indirect 

immunofluorescence in the nuclei of infected Vero cells was reported
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structure
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• The difference visualized by the researchers is in a region of the E glycoprotein that flaviviruses may use 
to attach to some human cells. The variation in the E glycoprotein of Zika virus could explain the ability of 
the virus to attack nerve cells, as well as the associations of Zika virus infection with birth defects and 
the autoimmune-neurological Guillian-Barré syndrome

• The structure could inform vaccine development, as the Zika E glycoprotein is a key target of immune 
responses against the virus. The information may also be useful for designing treatments such as antiviral 
drugs or antibodies that interfere with E glycoprotein function
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• Maternal-fetal

• Intrauterine

• Perinatal

Other

• Sexual

• Blood transfusion

• Laboratory exposure

Theoretical

• Organ or tissue transplantation

• Breast milk

• During the first week of  infection, Zika virus can be found in the blood and 

passed from an infected person to a mosquito through mosquito bites.

• An infected mosquito can then spread the virus to other people.
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• Data on the pathogenesis of ZIKV are scarce.

• Human dermal fibroblasts, epidermal keratinocytes, and 

immature dendritic cells were found to be permissive to ZIKV 

infection

• phosphatidylserine receptor AXL as a ZIKV entry receptor 

and for cellular autophagy in enhancing ZIKV replication in 

permissive cells 

• The DC-SIGN,AXL, Tyro, and TIM-1 entry/adhesion factors 

permit the entry of ZIKV

Presented by: H.Kalhor                  Superviesd by: Dr.Aslanimehr 13



• Type I and type II IFNs inhibit ZIKV replication

• The formation of autophagosomes is associated with enhanced viral replication

• and the induced expression of antiviral antigen clusters (RIG-1, MDA-5, and TLR3) 

that are able to detect the presence of pathogen-associated molecular patterns was 

observed after infection of skin fibroblasts
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• coinfections with other arboviruses were reported.

• DENV-ZIKV during the French Polynesian ( 2014) 

• New Caledonian  ZIKV outbreaks and DENV-CHIKV-ZIKV 
in Colombia (2013)

• These data show that DENV infection does not protect 
against ZIKV infection
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symptoms
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symptoms
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• The symptoms of Zika are similar to those of dengue and chikungunya, diseases spread through the 

same mosquitoes that transmit Zika.

• The illness is usually mild with symptoms lasting for several days to a week after being bitten by an 

infected mosquito.

• People usually don’t get sick enough to go to the hospital, and they very rarely die of Zika.

• For this reason, many people might not realize they have been infected.

• Zika virus usually remains in the blood of an infected person for about a week but it can be found 

longer in some people.

• Once a person has been infected, he or she is likely to be protected from future infections





• Conjunctivitis and peripheral edema are reported to be more 
common in ZIKV infections than in DENV and CHIKV disease, while 
leukopenia and thrombocytopenia are less common
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Epidemiology 
Areas with Zika

• In 2007, first outbreak reported on Yap Island, Federated States of Micronesia

• Prior to 2015, Zika virus outbreaks occurred in areas of Africa, Southeast Asia, 

and the Pacific Islands.

• In May 2015, the Pan American Health Organization (PAHO) issued an alert 

regarding the first confirmed Zika virus infections in Brazil.

• In 2013–2014, >28,000 suspected cases reported from French Polynesia*

• Currently, outbreaks are occurring in many countries.

• Fortunately we don’t have any report in Iran.
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Epidemiology

• 1951, 1952 :Nigeria

• 1952: India

• 1954: Egypt

• 1983 :Pakistan

• 1988, 1990: Senegal

• 1999: Ivory Coast

• 2007: Yap State

• 2013: French Polynesia

• 2014: New Caledonia, Cook Islands, and 

Easter Island

• 2012–2014: Thailand

• In October 2015, ZIKV infections were 

confirmed in Colombia

• In late 2015, autochthonous ZIKV circulation 
was reported in 12 other countries and 
territories of  the Americas and the Caribbean
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All Countries and Territories with Active Zika Virus Transmission
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• Infection rate: 73% (95%CI 68–77)

• Symptomatic attack rate among infected: 18% (95%CI 10–27)

• All age groups affected

• Adults more likely to present for medical care

• No severe disease, hospitalizations, or deaths
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• Microcephaly

• Evidence now shows that Zika infection can pass from a mother to a fetus 
during pregnancy

• According to pediatric neurologists in Brazil that some pregnant women 
infected by zika virus have given birth to the babies with a birth defect 
called microcephaly.

• Zika virus detected prenatally in amniotic fluid

• Because of the potential for birth defects, the CDC(Centers for Disease 
Control andPrevention) issued travel guidance for pregnant American women 
and women of childbearing age who may become pregnant, warning them to 
avoid visiting places where the virus is currently circulating
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• Zika outbreak in French Polynesia 2013-2014

•Two pregnant women with signs and symptoms consistent with Zika infection 

around the time of delivery 

•Both mothers tested positive for Zika virus RNA by RT-PCR

•Zika virus infection was confirmed in the neonates, 1-3 days after delivery

•Unlikely that neonates were exposed to mosquitoes
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Zika virus infections and severe outcomes

• GuillaineBarre syndrome

• In Guillain-Barre, the immune system attacks the nervous system, resulting in muscle 
weakness and sometimes paralysis

• The spatiotemporal relation between ZIKV outbreaks and an increase in GBS cases 
was already a strong indicator for a true link between them

• During the French Polynesian outbreak, an unexpectedly high number of GBS cases 
was observed.

• In December 2013, the first patient with GBS was hospitalized 7 days after 
presenting with a “Zika-like syndrome”

• GBS has been reported as a complication of other arbovirus infections, including 
Flavivirus (DENV and WNV) and Alphavirus (CHIKV ) infections.

Presented by: H.Kalhor                  Superviesd by: Dr.Aslanimehr 29



Presented by: H.Kalhor                  Superviesd by: Dr.Aslanimehr 30



For the study, researchers followed people who came to the hospital in Recife from 

December 2014 to June 2015 with symptoms compatible with arboviruses, the family of  

viruses that includes Zika, dengue and chikungunya. Six people then developed 

neurologic symptoms that were consistent with autoimmune disorders and underwent 

exams and blood tests. The authors saw 151 cases with neurological manifestations 

during a period of  December 2014 to December 2015. 

All of  the people came to the hospital with fever followed by a rash. Some also had 

severe itching, muscle and joint pain and red eyes. The neurologic symptoms started 

right away for some people and up to 15 days later for others.

Researchers in Brazil detect symptoms similar to multiple sclerosis
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• Laboratory Safety 

• Depending on the country, ZIKV may be 
classified as a level 2 or 3 pathogen. 

• The United Kingdom has classified ZIKV as a 
level 3 pathogen requiring a biosafety level 3 
laboratory according to the MIS208-HSE 
approved list of biological agents 

• while the CDC and the World Health 
Organization have classified it as a level 2 
pathogen requiring only a biosafety level 2 
laboratory.

• ZIKV is killed by potassium permanganate at 
0.5%, 24 h of contact with ether, and 
temperatures above 60°C but is not inactivated 
by 10% ethanol
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• blood tests to look for Zika or other similar viruses like dengue or chikungunya:

• Leucopenia

• the presence of activated lymphocytes

• Thrombocytopenia

• Albuminemia

• the presence of bile pigment in urine  

• increased transaminase levels

• Detection of ZIKV in different body fluids
• that Zika has been also identified in saliva, urine and semen (where it can exist for 

up to 2 weeks), raises  the distinct possibility that Zika can be transmitted by sexual 
intercourse



Virus Detection

• Serologic Testing

• Acute- and convalescent-phase serum samples were tested by 
IgG,IgM ELISA with ZIKV antigen

• Serology for IgM and neutralizing antibodies in serum collected ≥4 
days after illness onset

• Serology Cross-Reactions with Other Flaviviruses

• CDC is working to expand laboratory diagnostic testing in states 
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• Real-Time- RT-PCR

• Two real-time primer/probe sets specific for the ZIKV

• Reverse transcriptase-polymerase chain reaction (RT-PCR) for viral RNA in serum 
collected ≤7 days after illness onset

• ZIKV RNA detection on filter paper:

• is not locally available

• require shipment of frozen samples to a reference laboratory, which is expensive 
and most of the time impossible

• Immunohistochemical(IHC) staining for viral antigens or RT-PCR on fixed tissues
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Culture
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• Isolation of ZIKV from monkey 
serum samples and Ae. africanus
mosquitoes was first performed by 
mouse brain inoculation

• Subsequent isolation methods used 
include inoculation of chicken embryo 
yolk sacs, allantoic sacs, and 
chorioallantoic membrane, as well as 
cell cultures



Treatment

• There is no vaccine to prevent or medicine to treat Zika virus.

• Treat the symptoms

• Get plenty of rest.

• Drink fluids to prevent dehydration.

• Take medicine such as acetaminophen (Tylenol®) or paracetamol to 
reduce fever and pain.

• Do not take aspirin and other non-steroidal anti-inflammatory 
drugs (NSAIDS) until dengue can be ruled out to reduce the risk of 
bleeding.

• If you are taking medicine ,talk to your healthcare provider.

• If you have Zika, prevent mosquito bites for the first week of your 
illness.
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• prevent mosquito bites

• Control vectors

• Pregnant women should consider postponing travel to areas with on going Zika virus outbreaks

• When in areas with Zika and other diseases spread by mosquitoes, take the following steps:

• Wear long-sleeved shirts and long pants.

• Stay in places with air conditioning or that use window and door screens to keep mosquitoes 
outside.

• Sleep under a mosquito bed net if you are overseas or outside and are not able to protect 
yourself from mosquito bites
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Municipal workers sprays insecticide in the Imbiribeira neighborhood 
in Recife, Pernambuco, Brazil, on January 26, 2016.
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A health worker stands in the Sambadrome as he sprays 
insecticide in Rio de Janeiro, Brazil, on January 26, 2016.
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A worker uses a forklift to store abandoned tires, to remove potential breeding 
spots for mosquitoes transmitting Zika and other mosquito-borne diseases, at 

a temporary collection center in San Juan, Puerto Rico, on January 27, 2016.Presented by: H.Kalhor                  Superviesd by: Dr.Aslanimehr 42
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This article was published on February 10,2016, at NEJM.org
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