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Objectives
 Zika Virus: Brief history and overview of clinical signs, symptoms
and management
 Identify Arboviruses and Other Mosquito Borne Illnesses:
Chikungunya, Dengue, Yellow Fever, West Nile
 Understand Modes of transmission
 Epidemiological Aspect of Mosquito Borne Illnesses
 Understand Prevention strategies

Zika Virus - History
 Zika virus (ZIKV): first detected in 1947 in a monkey identified as Rhesus 776 in

Uganda’s Zika forest.

 Over the next six decades 14 naturally occurring human cases were identified all

in an equatorial band from Africa to Asia

 All cases were mild, brief, with full, uneventful recovery.
Source: International Emergencies. World Health Organization; 5/5/16

Zika Virus History
 “The virus from Uganda went on to form

at least two distinct lineages, revealing
two distinct routes of travel: an African
lineage and an Asian lineage. It was that
Asian strain of virus that went on to
subsequently make its way to the Yap
island of the Federated States of
Micronesia.”

 It affected the majority of residents on

that island in a 2007 outbreak.

 Mayi, B, Florent-Carre, M. Zika

Commentary, Miami Herald, July 2016

Zika Virus - History
 After six decades an outbreak in 2007 affected 5,000 people on Yap Island

in the Federated States of Micronesia, more than 70% of the island’s
population-(no one hospitalized or died).

 In 2013 and 2014, this same strain of virus spread through the Pacific

islands where an outbreak occurred in French Polynesia.

 The virus is spread by the Aedes aegypti mosquito and the Aedes

albopictus mosquito.

 Zika was reported in May 2015 in South America, the beginning of the

epidemic at that time.

Aedes Aegypti and Aedes Albopictus

Modes of Transmission
 Modes of Transmission
 Zika virus is a single-stranded RNA virus of the Flaviviridae family, genus Flavivirus.

 Primarily through the bite of infected Aedes species mosquitoes, namely Aedes

Aegypti, or Aedes Albopictus.

 The mosquito vectors typically breed in domestic water-holding containers; they are

aggressive daytime biters and feed both indoors and outdoors near dwellings.

 Nonhuman and human primates are likely the main reservoirs of the virus, and

anthroponotic (human-to-vector-to-human) transmission occurs during outbreaks.

 Female mosquitoes lay eggs in containers

that hold water.

 Eggs hatch within a few days to months

when covered with water.

 Larvae live in water. They develop into

pupae in as few as 5 days.

 Pupae live in the water. They develop

into adult, ﬂying mosquitoes in 2-3 days.

Modes of Transmission
 Sexual transmissions
 Male to female (MMWR 2016; 65:215-216)
 Male to Male (Texas, January 2016 reported in MMWR)
 Female to male – first reported May 2016 in French Antilles

 Perinatal transmission, from pregnant woman to the fetus
 Blood Transfusions


Blood bank being screened for zika virus, test developed

 On August 26, 2016 the US Food and Drug Administration (FDA) recommended universal testing for

Zika virus of donated whole blood and blood components in the U.S. and US territories.

Clinical Overview
 Only 1 in 5 people infected will likely develop symptoms
 Symptoms are typically mild and self-limited. May appear several days to a

week after a mosquito bite

 Two associated conditions of concern
 Microcephaly and other birth defects
 Guillain-Barre Syndrome – muscle weakness and paralysis
 Once infected, likely protected from future infection
http://www.cdc.gov/zika/transmission/index.html

Symptoms of Zika Virus Infection
 Similar to other viral

illnesses

 Headache

 Fever

 Muscle aches

 Rash
 Joint Pain
 Conjunctivitis

http://www.cdc.gov/zika/symptoms/index.html

Rash of Zika Virus Infection
 Maculopapular rash
 Starts on the face on the first day of illness, and spreads all over the

body
 Begins to fade within 2-3 days, gone completely within a week

http://www.dermnetnz.org/viral/zika.html

Zika Infection in
Pregnant Women
• Zika is the first known mosquito-

borne infection to cause congenital
anomalies in humans.
• Zika infection during pregnancy

may cause microcephaly (small
head in the fetus).

Also among the birth defects
caused by Zika are:
• absent or poorly developed brain
structures, defects of the eye,
hearing deficits, impaired growth

A. Small head circumference.
B. Collapse of the fetal skull follows fetal brain
destruction.

Define Congenital Zika syndrome
 Congenital Zika syndrome is a pattern of birth defects found among fetuses and

babies infected with Zika virus during pregnancy. Congenital Zika syndrome is
described by the following five features:

 Severe microcephaly where the skull has partially collapsed
 Decreased brain tissue with a specific pattern of brain damage
 Damage to the back of the eye
 Joints with limited range of motion, such as clubfoot
 Too much muscle tone restricting body movement soon after birth

Zika testing in infants
 Testing is recommended for infants born to mothers with laboratory

evidence of Zika virus infection during pregnancy, and

 for infants who have abnormal clinical findings suggestive of congenital

Zika virus syndrome and a maternal epidemiologic link suggesting
possible exposure during pregnancy, regardless of maternal Zika virus test
results.

Healthcare Providers of Women of
Reproductive Age
 Women and men who are planning to conceive in the near future should consider avoiding nonessential
travel to areas with risk of Zika.
 It is important for women and their partners to plan their pregnancies in the context of the Zika outbreak.
Healthcare providers should discuss reproductive life plans, including pregnancy intentions and timing of
pregnancy with women of reproductive age.
 Women and men with possible exposure to Zika and who experience symptoms of Zika should be tested.
 Zika virus testing is not recommended for asymptomatic couples interested in attempting conception in
which one or both partners has had possible exposure to Zika virus.
 CDC recommends women and men diagnosed with Zika or who have possible exposure to Zika through sex
or travel wait before trying to conceive.
 https://www.cdc.gov/zika/hc-providers/women-reproductive-age.html

Cumulative Zika Case Counts
in the U. S. from 2015-2019
 U.S. Symptomatic Zika Virus Disease Cases Reported
 U.S. States and D.C.: 5,653
 U.S. Territories: 37,165

(Source Arbonet – National Arboviral Surveillance System as of January 2, 2019)
Pregnant Women with any Lab Evidence of Zika Virus Infection
 U.S. States and D.C.: 2,395
 U.S. Territories: 4,711
(Source: Pregnancy Registries as of January 2, 2019)

Zika Case Counts in the U.S
US States
 7 Zika virus disease cases reported†
 7 cases in travelers returning from affected areas
 0 cases acquired through presumed local mosquito-borne transmission
 0 cases acquired through sexual transmission
US Territories
 34 Zika virus disease cases reported†
 2 cases in travelers returning from an affected area
 32 cases acquired through presumed local mosquito-borne transmission
 0 cases acquired through other routes‡


Footnotes
*Data are provisional and might not reflect the actual number of Zika virus disease cases due to delays in reporting.
†Excludes congenital disase cases.
Provisional Data* as of September 5, 2019
https://www.cdc.gov/zika/reporting/2019-case-counts.html

Cumulative Zika Virus Disease Case Counts
in the U. S. from 2015-2019
 US States
 5,746 symptomatic Zika virus disease cases reported*
 5,460 cases in travelers returning from affected areas
 231 cases acquired through presumed local mosquito-borne transmission
 55 cases acquired through other routes, including sexual transmission (N=52),

laboratory transmission (N=2), and person-to-person through an unknown route
 (N=2)

 *Excludes congenital disease cases.
 Source Arbonet – National Arboviral Surveillance System as of January 2, 2019)

Zika Virus Case Counts U.S.
 US Territories
 37,304 symptomatic Zika virus disease cases reported*
 147 cases in travelers returning from affected areas
 37,157 cases acquired through presumed local mosquito-borne transmission
 0 cases acquired through other routes†

 †Sexually transmitted cases are not reported for US territories because with local transmission

of Zika virus it is not possible to determine whether infection occurred due to mosquito-borne or
sexual transmission.

 Source Arbonet – National Arboviral Surveillance System as of January 2, 2019)

Zika Case Counts in the U. S.
 Pregnancy Outcomes with Any Lab Evidence of Possible Zika Virus Infection
 Completed Pregnancies with or without birth defects (from 12-1-2015 to 3-31-2018)

U.S. and D.C.: 2,394
U.S. Territories: 4662



Liveborn Infants with birth defects
U.S. and D.C.: 116
U.S. Territories: 167



Pregnancy Losses with birth defects
U.S. and D.C.: 9
U.S. Territories: 8
(Source: U.S. Zika Pregnancy Registry as of November 20, 2018)

Summary of Cases as of February 18, 2019 - Florida
2016
 Travel related infections
 Locally acquired
 Undetermined
 Pregnant women with lab-evidence

1122
285
49
299

2017

2018

2019

88
6
22
81

11
0
0
5

33*
0
0
20

*Travel cases reported in FL by county 2019 (15 in Miami-Dade county, 5 in Broward County, 4 in
Orange County, 3 in Collier, 2 in Hillsborough, 1 in Palm Beach, Lee, Indian River and Duval)

 http://www.floridahealth.gov/diseases-and-conditions/zika-virus/

Mosquito Control
Timeline – Locally acquired Zones
 Wynwood (zone lifted Sept. 19, 2016)
 North Miami Beach (zone lifted Nov. 22,

2016)

 Little River (Zone lifted Dec. 2, 2016)
 South Miami Beach (Zone lifted Dec. 9,

2016)

Zika Testing guidance
 CDC recommends Zika virus testing for:
 Anyone with possible Zika virus exposure* who has or recently

experienced symptoms of Zika.
 Symptomatic pregnant women with possible Zika virus exposure
 Asymptomatic pregnant women with ongoing possible Zika virus
exposure
 Pregnant women with possible Zika virus exposure who have a fetus with
prenatal ultrasound findings consistent with congenital Zika virus
infection


https://www.cdc.gov/zika/hc-providers/testing-guidance.html

Diagnostic Tests for Zika Virus
 CDC and several state and local health departments are testing for Zika

virus. Different diagnostic tests are available to help determine if a person
is infected with Zika virus disease. Healthcare providers should contact
their state or local health department to facilitate testing.

 Three State labs located in Miami, Tampa and Jacksonville

Zika Virus Diagnosis and Testing
 Diagnosis of Zika - based on a person’s recent travel history, symptoms, and test

results. Serum or urine testing can confirm a Zika infection.

 Real-time reverse transcription-polymerase chain reaction (rRT-PCR) testing

should be performed on serum collected during the first two weeks after
symptom onset.

 rRT-PCR should also be conducted on urine samples collected less than 14 days

after symptom onset. Urine should always be collected with a patient-matched
serum specimen.
http://www.cdc.gov/zika/hc-providers/types-of-tests.html

Zika Virus Diagnosis and Testing
 A positive rRT-PCR result on any sample confirms Zika virus infection and

no additional testing is indicated.

 A negative rRT-PCR result does not exclude Zika virus infection and

serum should be analyzed by IgM antibody (serological) testing.
http://www.cdc.gov/zika/hc-providers/types-of-tests.html

What about the pregnant patient?
 Zika virus can be transmitted from a pregnant woman to the fetus.
 Delay travel to areas with widespread Zika Virus Infection
 If you must travel, follow the CDC advisories and take the proper

prevention measures

 If you have already travelled to a place with active Zika Virus Infection, the

recommendation is to get tested

http://www.cdc.gov/zika/pregnancy/question-answers.html

What about a woman wanting to get
pregnant?
 Zika virus typically lives in the blood for about one week
 May want to delay attempts at conception until several weeks after
returning from an area with active Zika Virus Infection



For asymptomatic individuals the waiting period is 8 weeks
As long as 3 months recommended if symptomatic

http://www.cdc.gov/zika/pregnancy/question-answers.html

CDC Updated Guidance
Preconception Counseling – August 2018
 CDC’s last interim guidance released in October 2016 was based on the

maximum duration of detection of Zika virus RNA in semen. In the last
interim guidance, CDC recommended that men with possible Zika virus
exposure wait at least 6 months after symptom onset (if symptomatic) or
their last possible Zika virus exposure (if asymptomatic) before trying to
conceive with their partner .

 New data published since then support an update to that interim

guidance.

CDC Updated Guidance
Preconception Counseling – August 2018
 CDC now recommends that men with possible Zika virus exposure who are planning to

conceive with their partner wait for at least 3 months after symptom onset (if
symptomatic) or their last possible Zika virus exposure (if asymptomatic) before
engaging in unprotected sex.

 CDC now also recommends that for couples who are not trying to conceive, men can

consider using condoms or abstaining from sex for at least 3 months after symptom
onset (if symptomatic) or their last possible Zika virus exposure (if asymptomatic) to
minimize their risk for sexual transmission of Zika virus.

 Recommendations for men with possible Zika virus exposure whose partner is pregnant

remain unchanged; these couples should be advised to consistently and correctly use
condoms during sex or abstain from sex for the duration of the pregnancy.

Zika Diagnosis and Testing
 For asymptomatic pregnant women who have traveled to areas with active

ZIKV transmission, rRT-PCR testing is recommended on serum and urine
within 2 weeks of the date of last possible exposure.

 rRT-PCR testing is also indicated for pregnant women who present for

care ≥ 2 weeks after exposure and have been found to be IgM positive.

 In areas with active ZIKV transmission, asymptomatic pregnant women

should undergo IgM testing as part of routine obstetric care in the 1st and
2nd trimester (Previous guidance)

Rationale for CDC guidance
 The number of individuals with Zika virus infection has been declining in the

Americas. Testing at times of low disease prevalence can increase likelihood of
false-positive test results.

 Emerging data indicate that Zika virus antibodies can persist longer than 12

weeks of infection, making it difficult to determine if Zika virus infection
occurred during or before pregnancy.

 Testing should be considered a shared decision-making model which includes:

pretest counseling, individualized risk assessment, clinical judgment, patient
preferences, and the state, local health department jurisdiction guidance.

CDC GUIDANCE
 All pregnant women in the United States and U.S. territories should be asked about

possible Zika virus exposure before and during current pregnancy, at every prenatal care
visit.

 Pregnant women with possible Zika virus exposure and symptoms of Zika virus disease

should be tested to diagnose the cause of their symptoms.

 Asymptomatic pregnant women with ongoing possible Zika virus exposure should be

offered Zika virus nucleic acid test (NAT) testing three times during pregnancy

 MMWR / July 24, 2017 / Vol. 66

CDC Guidance
 Pregnant women who have recent possible Zika virus exposure and who have a

fetus with prenatal ultrasound findings consistent with congenital zika virus
syndrome should receive zika virus testing to assist in establishing the etiology
of the birth defects.

 Zika virus IgM testing as part of preconception counseling to establish baseline

IgM results for non-pregnant women with ongoing possible Zika virus exposure
is not warranted.

 Zika virus IgM testing is no longer routinely recommended for asymptomatic

pregnant women with ongoing possible Zika virus exposure.
MMWR / July 24, 2017 / Vol. 66

How do we distinguish from other
illnesses?

 Zika Virus Infection has similar features to Dengue Fever and Chikungunya, both of

which are transmitted via the same mosquito, Aedes aegypti and Aedes albopictus.

 The Zika virus isn’t fatal and its symptoms are milder than similar infections such as

dengue fever.

 Specific test done at state level or at the CDC include
 Molecular Zika virus RNA testing on serum and urine(RNA nucleic acid testing NAT),
Trioplex Real-Time rRT-PCR Assay (designed to detect Zika virus, Dengue virus, and
chickungunya virus RNA), and IgM antibody testing
 Commercially available tests
 FDA temporary authorization - May 2016

* http://www.cdc.gov/zika/symptoms/index.html *http://www.contagionlive.com/news/the-first-rapid-zika-virus-test-just-became-areality?utm_source=Informz&utm_medium=Contagion+Live&utm_campaign=Contagion%5FLive%5FTrending%5F02%2D25%2D16

Chikungunya Virus
 Chikungunya virus (CHIKV) is classified as an alphavirus belonging to the

Togaviridae family and is transmitted by the Aedes mosquito, most
commonly Aedes aegypti and Aedes albopictus. The virus has a positivesense, single-stranded RNA genome surrounded by a lipid envelope.

 Aedes aegypti and Aedes albopictus are found in the southeastern United

States and limited parts of the Southwest. Aedes albopictus has a wider
range and is additionally found along the East Coast up through the MidAtlantic States and in the lower Midwest.

Chikungunya Virus
 Modes of Transmission
 Chikungunya virus is primarily transmitted to humans through the bites

of infected mosquitoes, predominantly Aedes aegypti and Aedes
albopictus.

 Humans are the primary host of chikungunya virus during epidemic

periods. The mosquitoes become infected when they feed on a person
infected with the chikungunya virus, and then the infected mosquitoes
can spread the virus when they bite another person.

 https://www.cdc.gov/chikungunya/hc/clinicalevaluation.html

Chikungunya Virus
 Modes of Transmission
 Blood-borne transmission is possible; cases have been documented among

laboratory personnel handling infected blood and a health care worker drawing
blood from an infected patient.

 Rare in utero transmission has been documented mostly during the second

trimester.

 Intrapartum transmission has also been documented when the mother was

viremic around the time of delivery.

 https://www.cdc.gov/chikungunya/hc/clinicalevaluation.html

Chikungunya Virus
 Prior to 2013, chikungunya virus cases and outbreaks had been identified

in countries in Africa, Asia, Europe, and the Indian and Pacific Oceans.

 In late 2013, the first local transmission of chikungunya virus in the

Americas was identified in Caribbean countries and territories.

 https://www.cdc.gov/chikungunya/geo/index.html

Chikungunya Virus
 CHIKV infection is primarily characterized as a self-limiting disease that

manifests as joint pain that can last for many years, fever, and rash.

 The infection can progress through three phases:
 acute
 post-acute
 chronic

Chikungunya Virus
 The acute phase - first three weeks of the infection. Patients present with

polyarthalgia, headache, fatigue, and photophobia.

 The post-acute phase is characterized by persistent polyarthralgia and

lasts for 3 months. Many studies have shown that symptoms persist past
the second or third week in 50-90% of patients.

 The chronic phase begins when the arthralgia lasts for more than three

months and occurs in 40-80% of patients.

Chikungunya Virus
Clinical Signs and Symptoms
 The majority of people infected with chikungunya virus become symptomatic.





The incubation period is typically 3–7 days (range, 1–12 days).
The disease is most often characterized by acute onset of fever (typically >39°C
[102°F]) and polyarthralgia.
Joint symptoms are usually bilateral and symmetric, and can be severe and
debilitating.
Other symptoms may include headache, myalgia, arthritis, conjunctivitis,
nausea/vomiting, or maculopapular rash.
Clinical laboratory findings can include lymphopenia, thrombocytopenia,
elevated creatinine, and elevated hepatic transaminases.

 https://www.cdc.gov/chikungunya/hc/clinicalevaluation.html

Chikungunya Virus
Clinical Signs and Symptoms
 Acute symptoms typically resolve within 7–10 days.
 Rare complications include uveitis, retinitis, myocarditis, hepatitis, nephritis, bullous skin

lesions, hemorrhage, meningoencephalitis, myelitis, Guillain-Barré syndrome, and cranial nerve
palsies.

 Persons at risk for severe disease include neonates exposed intrapartum, older adults (e.g., > 65

years), and persons with underlying medical conditions (e.g., hypertension, diabetes, or
cardiovascular disease).

 Some patients might have relapse of rheumatologic symptoms (e.g., polyarthralgia, polyarthritis,

tenosynovitis) in the months following acute illness. Studies report variable proportions of
patients with persistent joint pains for months to years. Mortality is rare and occurs mostly in
older adults.

 https://www.cdc.gov/chikungunya/hc/clinicalevaluation.html

Chikungunya Testing
 Laboratory diagnosis is generally accomplished by testing serum or plasma to

detect virus, viral nucleic acid, or virus-specific immunoglobulin (Ig) M and
neutralizing antibodies.

 Viral culture may detect virus in the first 3 days of illness. During the first 8 days

of illness, chikungunya viral RNA can often be identified in serum.

 Chikungunya virus antibodies normally develop toward the end of the first week

of illness. Convalescent-phase samples should be obtained from patients whose
acute-phase samples test negative, to definitively rule out the diagnosis.

 https://www.cdc.gov/chikungunya/hc/diagnostic.html

Treatment
 Supportive Care: Rest, fluids/hydration, acetaminophen, avoid NSAIDS

until Dengue ruled out due to risk of hemorrhagic fever with Dengue.

 No vaccine available

Dengue
 40% of the world’s population, approximately 2.5 billion people live in areas

where there is a risk of dengue transmission.

 Dengue is endemic in at least 100 countries in Asia, the Pacific, the Americas,

Africa, and the Caribbean.

 The World Health Organization (WHO) estimates that 50 to 100 million

infections occur yearly, including 500,000 Dengue Hemorrhagic Fever (DHF)
cases and 22,000 deaths, mostly among children.

 According to the WHO, in 2015, 2.35 million cases of dengue were reported in the

Americas alone, with 10,200 cases of severe dengue and 1181 deaths.

Dengue
 Dengue is caused by a virus of the Flaviviridae family, Flavivirus genus which

includes viruses such as yellow fever, West Nile and tick-borne encephalitis.

 Humans are infected with dengue virus through bites of Aedes (tiger)

mosquitoes. There are 4 different dengue types (serotypes DEN-1, DEN-2, DEN3 and DEN-4), and infection with one type gives little immune protection
against the other types. After an incubation of 8-10 days, a mild and usually selflimited flu-like illness develops.

 Current scientific evidence shows that sequential infection increases the risk of

a severe form of the infection with bleedings - dengue hemorrhagic fever.

Dengue
 No treatment: No specific antiviral agents exist for dengue.
 Supportive care is advised: Patients should be advised to stay well hydrated

and to avoid aspirin (acetylsalicylic acid), aspirin-containing drugs, and other
nonsteroidal anti-inflammatory drugs (such as ibuprofen) because of their
anticoagulant properties.

 Fever should be controlled with acetaminophen and sponge baths.
 Febrile patients should avoid mosquito bites to reduce risk of further

transmission.

https://www.cdc.gov/dengue/healthcare-providers/treatment.html

Dengue
 Dengue is caused by a virus of the Flaviviridae family, Flavivirus genus

which includes viruses such as yellow fever, West Nile and tick-borne
encephalitis.

 There are four distinct dengue viruses without cross immunity. People can

have up to four dengue infections in their lifetime.

Geographic Distribution
 Dengue remained a relatively minor, geographically restricted disease

until the middle of the 20th century.

 The disruption of the second world war – in particular the coincidental

transport of Aedes mosquitoes around the world are thought to have
played a crucial role in the dissemination of the viruses.

 DHF was first documented only in the 1950s during epidemics in the

Philippines and Thailand. It was not until 1981 that large numbers of DHF
cases began to appear in the Caribbean and Latin America, where highly
effective Aedes control programs had been in place until the early 1970s.

Travel Associated Dengue
 Dengue is now endemic in over 100 countries in Africa, the Americas, the

Eastern Mediterranean, South-East Asia and the Western Pacific, and the
Americas.

 The last reported continental dengue outbreak in the U.S. was in south Texas in

2005. A small dengue outbreak occurred in Hawaii in 2001.

 Most dengue cases in U.S. citizens occur in those inhabitants of Puerto Rico, the

U.S. Virgin Islands, Samoa and Guam, which are endemic for the virus.

 https://www.cdc.gov/dengue/epidemiology/index.html
 https://www.cdc.gov/dengue/statistics-maps/index.html

Dengue – Clinical Manifestation
 Up to 40–80% of all dengue infections are asymptomatic.
 Commonly reported clinical symptoms include sudden onset of high

fever, severe headache and retro-orbital pain, myalgia, arthralgia, a
maculo-papular rash and minor hemorrhage. Fever and other symptoms
are often followed by a brief remission after the third day.

 Illness rarely lasts for more than ten days, but convalescence can be

prolonged and debilitating.

Dengue – Clinical Manifestation
 A portion of cases, usually < 5%, can be severe and a fraction of these may be

fatal. Most severe cases and fatalities occur among children and adolescents.

 Severe dengue — commonly referred to as ‘Dengue hemorrhagic fever/Dengue

shock syndrome (DHF/DSS)’ to distinguish it from ‘classic’ dengue fever (DF) —
is characterized by an increase of vascular permeability that can lead to lifethreatening hypovolemic shock.

 The causes of this severe dengue condition have been debated for decades, but

remain unresolved. One hypothesis in the literature is that after a ‘primary’
infection with one serotype, ‘secondary’ infections by one or more of the other
serotypes can precipitate ‘antibody dependent enhancement’ (ADE).

Rash in Dengue Fever

Dengue
 The incubation period ranges from 3 to 14 days, with an average of 4–7 days.
 Viremia reaches high titers on the day before onset of symptoms and is generally

high enough to infect mosquitoes for the next four days.

 Immunity to any of the four serotypes is probably life-long, but this does not

confer protective immunity to the other three serotypes.

 Humans are the main amplifying host of the virus. In tropical and sub-tropical

urban areas, the viruses are maintained in a human/mosquito cycle.

Dengue Diagnostic Testing
 Dengue viral genome can be detected by RT-PCR in blood specimens up

to day five of illness.

 Another approach is the detection of the non-structural-1 (NS1) dengue

antigen up to day four post-onset. However sensitivity of the assay is
depending on the serotype.

 Determination of the dengue serotype and genotype is important for

epidemiological studies; co-circulation of different dengue serotypes
during an outbreak is not uncommon.

Dengue Diagnostic Testing
 Serological diagnosis can be performed by detection of dengue IgM

antibodies in serum specimen from day 5–6 of illness, or detection of a
four-fold rise of specific IgG antibody titer on a pair of sera (acute and
convalescent specimens).

 In a secondary dengue infection, dengue IgM antibodies usually appear

earlier from day 2–3 post onset and with a shorter duration. An increase of
dengue IgG titer has to be measured.

 Serological cross-reactions between dengue viruses and closely related

flaviviruses are reported.

Dengue - Management
 Supportive therapy
 Strict avoidance of aspirin and other anticoagulants

West Nile
 West Nile virus (WNV), a member of the flavivirus genus, is the leading cause of

mosquito-borne disease in the continental United States. It is most commonly
spread to humans by the bite of an infected mosquito. Mosquitoes become
infected when they feed on infected birds. Infected mosquitoes then spread
West Nile virus to people and other animals by biting them.

 Cases of WNV occur during mosquito season, which starts in the summer and

continues through fall. There are no vaccines to prevent or medications to treat
WNV.

 https://www.cdc.gov/westnile/index.html

West Nile
 West Nile virus (WNV) disease should be considered in any person with a febrile or acute

neurologic illness who has had recent exposure to mosquitoes, blood transfusion, or organ
transplantation, especially during the summer months in areas where virus activity has been
reported.

 The diagnosis should also be considered in any infant born to a mother infected with WNV

during pregnancy or while breastfeeding.

 Most individuals infected with WNV do not feel sick. About 1 in 5 people who are infected

develop a fever and other symptoms. About 1 out of 150 infected people develop a serious,
sometimes fatal, illness.

 https://www.cdc.gov/westnile/healthcareproviders/healthCareProviders-ClinLabEval.html

West Nile
 WNV is commonly found in Africa, Europe, the Middle East, North

America and West Asia.

 This arbovirus is maintained in nature in a cycle involving transmission

between birds and mosquitoes, with humans, horses and other mammals
becoming accidental hosts.

 In 2016, 96% of 2,240 arbovirus cases that were reported to the CDC were

of West Nile virus, of which about 61% of the cases were neuroinvasive.

West Nile
 2012 represents the second highest year of record for WNV illness in

Florida focused in Duval County and the Panhandle.

 2012 also saw a national outbreak of WNV illness with the highest number

of cases reported since the 2003 peak. The state of Texas reported 33
percent of all WNV illness cases with all lower 48 states reporting activity.

 The 2012 outbreak likely resulted from many factors, including higher-

than-normal temperatures that influenced mosquito and bird abundance,
viral replication in host mosquitoes, and interactions of birds and
mosquitoes.

www.floridahealth.gov/diseases-and-conditions/west-nile-virus/index.html

West Nile – Clinical Manifestation
 Most people are asymptomatic. About 8 out of 10 individuals infected

with West Nile virus do not develop any symptoms.

 Febrile illness in some people. About 1 in 5 people who are infected

develop a fever with other symptoms such as headache, body aches, joint
pains, vomiting, diarrhea, or rash. Most people with this type of West Nile
virus disease recover completely, but fatigue and weakness can last for
weeks or months.

 Serious symptoms in a few people. About 1 in 150 people who are

infected develop a severe illness affecting the central nervous system such
as encephalitis (inflammation of the brain) or meningitis

West Nile
 The incubation period for WNV disease is typically 2 to 6 days but ranges

from 2 to 14 days and can be several weeks in immunocompromised
individuals.

 An estimated 70-80% of human WNV infections are subclinical or

asymptomatic. Most symptomatic persons experience an acute systemic
febrile illness that often includes headache, weakness, myalgia, or
arthralgia; gastrointestinal symptoms and a transient maculopapular rash
also are commonly reported.

 Less than 1% of infected persons develop neuroinvasive disease, which

typically manifests as meningitis, encephalitis, or acute flaccid paralysis.

West Nile Clinical Manifestation
 WNV meningitis is clinically indistinguishable from viral meningitis due to other

etiologies and typically presents with fever, headache, and nuchal rigidity.

 WNV encephalitis is a more severe clinical syndrome that usually manifests with

fever and altered mental status, seizures, focal neurologic deficits, or movement
disorders such as tremor or parkinsonism.

 WNV acute flaccid paralysis is usually clinically and pathologically identical to

poliovirus-associated poliomyelitis, with damage of anterior horn cells, and may
progress to respiratory paralysis requiring mechanical ventilation. WNV
poliomyelitis often presents as isolated limb paresis or paralysis and can occur
without fever or apparent viral prodrome. WNV-associated Guillain-Barré
syndrome and radiculopathy have also been reported and can be distinguished
from WNV poliomyelitis by clinical manifestations and electrophysiologic
testing.

Clinical Evaluation
 Routine clinical laboratory studies are generally nonspecific.
 In patients with neuroinvasive disease, CSF examination generally shows lymphocytic

pleocytosis, but neutrophils may predominate early in the course of illness.

 Brain magnetic resonance imaging is frequently normal, but signal abnormalities in the

basal ganglia, thalamus, and brainstem may be seen in patients with encephalitis, and in
the anterior spinal cord in patients with poliomyelitis.

 Most patients with non-neuroinvasive WNV disease or WNV meningitis recover

completely, but fatigue, malaise, and weakness can linger for weeks or months. Patients
who recover from WNV encephalitis or poliomyelitis often have residual neurologic
deficits. Among patients with neuroinvasive disease, the overall case-fatality ratio is
approximately 10%.

West Nile - Management
 There is no specific treatment for WNV disease
 Clinical management is supportive.
 Patients with severe meningeal symptoms often require pain control for

headaches and antiemetic therapy and rehydration for associated nausea
and vomiting. Patients with encephalitis require close monitoring for the
development of elevated intracranial pressure and seizures.

Yellow Fever
 The yellow fever virus is found in tropical and subtropical areas of Africa and

South America. The virus is spread to people by the bite of an infected mosquito.

 Yellow fever is a very rare cause of illness in U.S. travelers.
 Illness ranges from a fever with aches and pains to severe liver disease with

bleeding and jaundice.

 Yellow fever infection is diagnosed based on laboratory testing, a person’s

symptoms, and travel history. There is no medicine to treat or cure infection.

 To prevent getting sick from yellow fever, use insect repellent, wear long-sleeved

shirts and long pants, and get vaccinated.

Diagnosis
 A presumptive diagnosis of yellow fever is often based on the patient’s clinical features, places and

dates of travel (if the patient is from a non-endemic country or area), activities, and epidemiologic
history of the location where the presumed infection occurred.

 Laboratory diagnosis of yellow fever is generally accomplished by testing of serum to detect virus-

specific IgM and neutralizing antibodies.

 In fatal cases, nucleic acid amplification, histopathology with immunohistochemistry, and virus

culture of biopsy or autopsy tissues can also be positive.

 Only a few state laboratories or other specialized laboratories, including those at CDC, are capable

of doing these specialized tests. Instructions for sending diagnostic specimens to CDC’s Arbovirus
Diagnostic Laboratory can be found at

 https://www.cdc.gov/ncezid/dvbd/specimensub/arboviral-shipping.html

Vaccine Development
 Initial trials of a vaccine began in August 2016; usually takes 3-4 months

typically involving 80 volunteers.

 Followed by Phase IIb trials to demonstrate its effectiveness. (Plan to enroll

2400 healthy men and non-pregnant women age 18-35 years). Sites include
Houston, Miami, San Juan, Costa Rica, Peru, Brazil, Panama and Mexico)

 If that is effective and depending on the urgency, accelerated approval may be

granted by the FDA by the beginning of 2018.

Source: Anthony Fauci, M.D., National Institute of Allergy and Infectious Diseases, NIH; 5/17/16

Mosquito Control
 Eliminate Standing Water
 Reduce mosquito breeding sites around your home, business and/or school by

eliminating standing water. Mosquitoes can breed in as little as one teaspoon of water,
so it is critical to drain all sources of standing water to keep mosquitoes from
multiplying.

 Drain water from garbage cans, house gutters, buckets, pool covers, coolers, toys, flower

pots or any other containers where sprinkler or rain water has collected.

 Discard old tires, drums, bottles, cans, pots and pans, broken appliances and other

items that aren’t being used.

https://zikafreefl.org/prevention/

Mosquito Control
 Empty and clean birdbaths and pets’ water bowls at least once or twice a

week.
 Protect boats and vehicles from rain with tarps that don’t accumulate
water.
 Maintain swimming pools in good condition and keep them appropriately
chlorinated.
 Empty plastic swimming pools when not in use.
https://zikafreefl.org/prevention/
https://www.cdc.gov/zika/prevention/plan-for-travel.html

Mosquito Repellants
 Repellant should have any of the following active ingredients:
 DEET (up to 30%)
 Picaridin
 Oil of lemon eucalyptus (plant based)
 Para-menthane diol
 IR3535 (synthetic insect repellant)

Vaccine Research and Development
 https://www.niaid.nih.gov/diseases-conditions/zika-vaccines
 https://www.niaid.nih.gov/news-events/dengue-vaccine-enters-phase-3

 https://www.cdc.gov/yellowfever/vaccine/index.html

Malaria
 https://www.who.int/news-room/fact-sheets/detail/malaria

Prevention is Key
 Numbers expected to rise in the summer with warmer temperature
 Specific tests done (serum, urine) at state level or at the CDC to test
 Commercial tests available – FDA authorized May 2016
 Vaccine development on the way – clinical trials began August 2016
 More research needed to tackle mosquito-borne illnessess locally,

nationally and globally

References






http://www.cdc.gov/zika/geo/active-countries.html
http://www.cdc.gov/zika/transmission/index.html
http://www.cdc.gov/zika/pregnancy/question-answers.html
http://www.floridahealth.gov/diseases-and-conditions/zika-virus
Florida Department of Health (FDOH) Zika virus information hotline (855-622-6735)

 Zika Virus - A Review for Family Physicians
 Marie Florent-Carre, MPH, DO,1 Gina Foster-Moumoutjis, MD,1 Cyril Blavo, MS, DO, MPH & TM, FACOP,1
Luzan Phillpotts, DO, MPH,1 Traci-lyn Eisenberg, DO,1 & Bindu S. Mayi, MSc, PhD2 1
 Osteopathic Family Physician (2018) 16 - 23 Osteopathic Family Physician | Volume 10, No. 5 | September /
October, 2018
 https://www.cdc.gov/chikungunya/hc/clinicalevaluation.html
 https://ecdc.europa.eu/en/dengue-fever/facts/factsheet
 Gubler D. Dengue and dengue hemorrhagic fever: its history and resurgence as a global public health problem. In:
Gubler D, Kuno G. Dengue and dengue hemorrhagic fever. Wallingford: Oxon, UK ; New York: CAB International; 1997.
p. 478.
 La Ruche G et al, First two autochthonous dengue virus infections in metropolitan France, September 2010.
Euro Surveill. 2010;15(39):pii=19676

THANK YOU

