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Introduction
A mosquito borne illness is a disease in which mosquitoes transmit 

a viral, bacterial or parasitic infection to humans. Mosquitoes are 
abundant in warm, tropical and subtropical climates and linger in 
wet, damp, dark areas. There are 41 genera of mosquitoes, however 2 
genera are implicated mostly in transmitting diseases to humans. 
These are Aedes and Anopheles.1 The female Anophelesmosquito 
transmits malaria. The Aedes mosquito is distinguished physically 
from other genera because of the black and white markings on the 
body and legs. Aegyptiis the species that is the culprit in yellow fever, 
zika virus infection, chikungunya, dengue and bunyamwera fever.

Women are easily exposed to the A. aegypti mosquito in nature. 
Only the female mosquito bites either early in the morning or just 
prior to sunset (dusk). It favours dark, shady areas and preferentially 
breeds in stagnant water. Vector control is extremely important in 
controlling and preventing disease epidemics. Fogging of affected 
areas can be implemented using malathion, propoxur or lindane. Other 
fogging chemical includes, dichlorodiphenyltrichloroethane (DDT), 
although banned in the USA, it is still used effectively in developing 
countries.2 In addition, mosquito repellents such as DEET (N, 
N-diethylmetatoluamide, 20% to 30% concentration) is suggested by 
the Center for Disease Control (CDC). Also clearing away containers 
or items that can collect water including (but not limited to) old tires, 
trash bins, flowers vases, and buckets. Persons in an epidemic should 
wearing long clothing and use mosquito nets (in area without air-
conditioning or unscreened rooms).

Yellow fever
Yellow Fever is an acute viral disease that is caused by an enveloped, 

single-stranded RNA virus of the genus Flavi virus. Historically, 
infected patients were called, “yellow jackets” as they were dressed in 
jackets with yellow patches in some hospitals to warn the staff of the 
presence of the disease.3 The reference to color in the name is due to 
the symptom of jaundice (with subsequent yellowing of the skin and 
mucous membranes) experienced by some infected persons. Yellow 
fever (YF) is mostly found in tropical areas, but as airplane travel has 
allowed access to once remote or exotic areas, it can be isolated in 
any country. The World Health Organization estimates 200,000 cases 

of yellow fever, causing 30,000 deaths worldwide each year (with 
90% occurring in Africa).4 It is endemic in parts of Africa and South 
America. Over the past 30 years there has been a steady rise in the 
incidence of the disease due to global climate change, urbanization 
and decreased immunity within the population.

As stated earlier, the female Aedes egypti mosquito is the vector 
for yellow fever, however Aedes albopictus is also a known vector, 
other species are involved in non-human primate transmission. Once 
the mosquito ingests blood from an infected host it replicates and 
when the mosquito feeds again it injects infected saliva into the host. 
The virus enters the blood stream and replicates in the lymph nodes. 
The incubation period is 3 – 6 days. Symptoms occur in 3 phases, 
the acute phase has mild to moderate flu-like symptoms of fever, 
chills, headache, lower back pain, myalgia and loss of appetite. This 
phase can last about 4 days and often goes unnoticed as yellow fever 
infection. The second phase occurs in 15% of patients5 within 24 hours 
of remission and it can be fatal. It is characterized by pyrexia often as 
high as 104˚F (with a pulse rate that is slow relative to the height of 
the fever [Faget’s sign]), vomiting, abdominal pain and haemorrhage 
(which can manifest as petechiae, ecchymoses, and epistaxis, 
progressing to haematemesis and melena). Renal and hepatic damage 
ensues with jaundice and organ failure. Hepatorenal disease has a 
mortality rate of 20 to 50% and occurs within 7 – 10 days of disease 
onset.6 Diagnosis of the disease is based on clinical features and 
rapid diagnostic tests such as enzyme-linked immunosorbent assay 
(ELISA) for determination of IgM antibodies and polymerase chain 
reaction (PCR) detecting the yellow fever viral genome sequence. 
Cross-reactivity with other flavi viruses can make serological testing 
difficult.

Yellow fever can be acquired in pregnancy, if bitten by an infected 
mosquito. It is important to question a patient about travel history if 
the disease is suspected. Vaccination history should also be obtained. 
The symptoms of yellow fever are the same in the pregnant state 
as in the non-pregnant state. However, these symptoms can lead to 
fetal consequences. For example, fever and vomiting can lead to 
depletion of maternal intravascular volume with subsequent decrease 
in uteroplacental perfusion leading to possible hypoxia and fetal heart 
rate abnormalities. Yellow fever in pregnancy is treated the same as in 
other patients. Women should be admitted to hospital for supportive 
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Abstract

There has been much interest over the last few years to months on mosquito borne 
illnesses. Most recently the outbreak of Zika virus in Brazil has sparked physicians 
to take a closer look at these illnesses. We will hence review the viruses transmitted by 
the Aedes aegypti mosquito, the symptoms the illness presents with, diagnosis and impact 
on pregnancy and how to prevent transmission.
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care, especially when second phase symptoms occur. We suggest 
assessment of fetal well-being with severe symptoms. There is no cure 
for YF, therefore, treatment is symptomatic, rest, intravenous fluids 
and analgesics to reduce pyrexia and pain should be used. Once a 
definitive diagnosis is made, women do not need to be quarantined, 
however exposure to mosquitoes should be avoided during the first 
few days of the illness in order to break the cycle of transmission 
(uninfected mosquito feeding on the patient and infecting others). 
If end-organ dysfunction is present laboratory values reflect such. 
Laboratory investigations should be guided by symptomatology 
and include, complete blood count, renal functions test, chemistries 
(including liver and renal function tests) and urinalysis.

Yellow Fever vaccine (17D Vaccine) is a live attenuated vaccine. 
Most available information on the yellow-fever vaccine in pregnancy 
is limited. It is a Category C drug. If travel to an endemic area is 
unavoidable, the question is whether the benefit of the vaccine 
outweighs the potential risk to the fetus? There are studies that 
show no evidence of fetal (or neonatal) effects when the vaccine is 
administered in pregnancy.7-9 Thomas and others did a systematic 
review of several studies and in a total of 1,381 pregnant women 
found that no adverse perinatal outcomes were noted when the 
vaccine was administered during pregnancy.10 In fact, maternal 
seroconversion (immunological response) is found to be very high 
when immunization is carried out in early pregnancy.7,11 Data is also 
limited on yellow fever vaccine (YFV) in breast feeding, it should be 
avoided during breast feeding as it does enter breast milk. Three cases 
have been shown to be transmitted in lactating women.12 If it must 
be administered in the post-partum period, supplemental formula 
feeding should be carried out for at least 10 days after the vaccine is 
administered.11,13 A case report has been published describing vaccine-
induced encephalitis in a breastfeeding neonate 8 days after primary 
vaccination of the mother.11 WHO advises if travel to endemic areas 
cannot be postponed YFV should be administered in pregnancy and 
during breastfeeding. Recovery occurs in the majority of persons with 
YF infection and there is usually lifelong immunity. However, this 
immunity has not been shown to be transferable to the neonate in 
those infected during pregnancy.

Dengue fever

Dengue fever is public health problem in several countries as a 
result of increased air travel, the expansion of cities and the inability 
of countries to prevent the spread of the infection. As a result, dengue 
fever is the most common mosquito - borne infection. Dengue is an 
arbovirus of the Flavi viridae family and Flavi virus genus. Aedes 
albopictus is a vector. The first confirmed case report was written by 
Benjamin Rush in 1789.14

Dengue is fever is classified into three different types based on 
the symptoms and the severity of the disease presentation. They are 
classic fever, haemorrhagic dengue fever and haemorrhagic shock. 
There are four serotypes of the dengue virus (DEN-1, DEN-2, DEN-
3, and DEN-4). Infection by one type confers lifetime immunity to 
that subtype and temporary immunity to the other types. However, 
secondary infection by other subtypes is thought to increase the 
chance of developing severe manifestation of the disease.15

Although a patient may be asymptomatic, when symptoms are 
presentit may include a high fever (lasting 2-10 days), facial flushing, 
headache, diarrhea, vomiting, muscle aches, fatigue, retroorbital pain, 
swollen glands, maculopapular or macular rash, sore throat, altered 
mental status, non-productive cough, and thrombocytopenia. Two 
case report describes myocarditis caused by dengue.16-17

Moreover, in severe cases dengue can complicate operative 
deliveries resulting in increased morbidity for the mother with 
increased risk of atony and hemorrhage.18 Dengue can be diagnosed 
by identifying the presence of dengue IgM antibodies, dengue PCR 
or the detection of the NS1 (Non-structural protein 1) antigen by 
ELISA. The antibodies can persist for up to six months. Establishing 
a diagnosis is important so that delivery planning can be commenced 
because of the risk of hemorrhage. Mortality rates in the case of 
pregnancy or of haemorrhagic fever can be high especially in a low 
resource settings.19-20 Perret et al.21 has noted that serious disease 
may occur if the mother is at or near term decreasing the time for the 
mother to produce antibodies.21 Studies show that findings include an 
increased risk for thrombocytopenia in the mother, premature labour,22 
oligohydraminios, antepartum and postpartum hemorrhage,23-24 fetal 
distress, low birth weight, miscarriages,25-26 intrauterine death,22 and 
neonatal death.27 Antibodies (protective to the neonate) can pass 
transplacentally during maternal infection, however these same 
antibodies can be a double-edge sword as it can increase the risk 
of dengue haemorrhagic fever and dengue shock syndrome in later 
infancy.28-29

Several case reports have demonstrated that there are cases of 
vertical transmission of the virus.30-31 Vertically transmitted neonatal 
infection can be detected by reverse transcriptase polymerase 
chain reaction (RT-PCR). The reported vertical transmission rate 
is 1.6 percent32 with no difference in the pregnancy outcome of 
infected women. Co-infections with malaria can cause jaundice and 
encephalopathy. They are also at risk for co-infections with Zika.33

WHO recommendations include the advice that all patients with 
severe dengue should be admitted to a unit that has access to an 
Intensive Care Unit and blood bank in the event that transfusions 
are needed. In the case of haemorrhagic shock, solutions of dextran 
70 have been used including transfusions of blood and plasma. No 
vaccines are currently available as prophylaxis against dengue 
fever. However, testing is currently on the way. A tetravalent live 
recombinant vaccine is being evaluated.34 Prevention of transmission 
of dengue fever in pregnant women (and the general population) 
include travel precautions, such as delaying travel to endemic areas. 
A high index of suspicion is required for diagnosis and support as 
the clinical and laboratory abnormalities may be similar to other 
obstetrical conditions.

Chikungunya virus

Chikungunya virus (CHIKV) is a RNA virus of the family Toga 
viridae and genus Alpha virus. It is much like other viruses transmitted 
by the Aedes aegypti and albo pictus mosquitoes in that it causes 
fever. But unlike yellow fever (for example) the majority of infections 
with CHIKV is symptomatic (up to 97%). Chikungunya is derived 
from a language know in Tanzania and Malawi and it means “that 
which bends up”, “to become contorted”, as the disease was first 
recognized in the region of the Makonde people.35 The name describes 
the way some infected people look when afflicted with the symptoms. 
Like the other viruses, re-emergence is due mainly to travel. It was 
initially considered a tropical illness, however, due to epidemics in 
non-tropical areas that designation has changed. Outbreaks occurred 
intermittently in areas such as Asia, India, Africa, South America and 
the Caribbean. The disease was relatively quiescent until outbreaks 
reoccurred, a major one being in the Réunion Islands (2005 to 2006) 
with an estimated 300,000 cases.36 Following close behind was an 
epidemic in India in 2006 affecting about 1.42 million people.37 An 
outbreak occurred in 2013 in French Saint-Martin and spread through 
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the West Indies and other Caribbean Islands including Central and 
South America and 232 (imported) cases of chikungunya fever was 
reported in the U.S according to the Centers for Disease control 
(National Center for Emerging and Zoonotic Infectious Diseases).

Humans are the major reservoir for the virus, however between 
epidemics other animals maintain the virus in the environment (e.g. 
monkeys, rodents and birds). The incubation period for this virus is 
about 3-7 days, but can be as long as 12 days. The initial symptom is 
usually an abrupt onset of high fever reaching 102˚F to 105˚F with 
chills. Subsequently, there may be the development of headache, 
arthralgia, myalgia, retroorbital pain, joint inflammation (which is 
similar to the other acute febrile illnesses caused by other arboviruses) 
and an erythematous maculopapular rash. The most distressing 
symptoms is the severe joint points that often incapacitate the patient, 
usually it involves multiple sites simultaneously forcing the patient 
in a curled up, motionless position to prevent exacerbating the pain. 
Clinical signs of chikungunya have an excellent predictive value 
during an outbreak38 Symptoms are difficult to differentiate from 
dengue fever however. Diagnosis can be confirmed by serological 
testing for CHIKV IgM antibodies (which become positive about 
5 to 7 days into the infection.). RT-PCR can also be used. Rarely, 
chikungunya infection may cause maternal bleeding complications, 
however it has not be shown to cause an increase in antepartum or 
postpartum haemorrhage in infected patients.38

Rarely is the disease fatal, however in the 2005 outbreak in the 
Réunion Islands, the mortality rate was about 10.6%39 Information 
on chikungunya in pregnancy was limited prior to this outbreak and 
the Chikungunya-Mère-Enfant cohort study describes some outcomes 
seen in pregnancy.38 It was noted from this study that no adverse effects 
(low-birth weight, preterm-delivery, stillbirths or admission to NICU) 
occur during pregnancy with infection. Fetal chikungunya infection 
is rare.36 Evidence is conflicting with regards to fetal transmission, 
some studies showing transmission in early pregnancy suggesting a 
possible role in miscarriage and others showing a lack of placental 
infection by the virus in histological specimens.36,40,41 Most cases of 
infection in pregnancy is by vertical transmission during labour.36,38 
Presumably, small transfers of maternal blood into the fetal circulation 
account for this. However, cesarean section has not been shown to be 
protective.40 Women with intrapartum infection have a vertical MTCT 
rate of 48.7% and about 2.5% of exposed infants become infected.36 
When infection occurs several days prior to delivery, the neonate 
may present by day 4 of life with symptoms and signs of infection 
including a maculopapular rash (rarely cutaneous hyperpigmentation), 
fever, respiratory distress, and elevated aspartate amniotransferase 
and complications such as seizures, myelomeningo encephalits, 
disseminated intravascular coagulation, intracerebral haemorrhage, 
myocarditis, peripheral oedema, necrotizing enterocolitis and sepsis 
has also been described.42-45 Transmission of the virus in breast milk 
is not known. It is also unknown if maternal antibodies are protective 
to the neonate in women with previous infection. The Réunion Island 
outbreak showed no CHIKV RNA in 20 breast milk samples from 
infected mothers. There is not enough evidence to recommend that 
women infected in the postpartum period not breastfeed.

Treatment of chikungunya infection is similar in the pregnant and 
non-pregnant state, which is symptomatic, antipyretics and analgesics. 
Infection should be differentiated from dengue fever with serological 
or RT-PCR testing as use of NSAIDs can exacerbate bleeding and 
indirectly increase morbidity and mortality. Non-steroidal anti-
inflammatory agents should not be used however, because of its 
association with premature closure of the ductus arteriosus when 

used in the third trimester. Non-stress testing (NST) done during 
pyrexia will show fetal tachycardia, but other NST parameters should 
be reassuring. Hydration should be done with intravenous fluids. 
Admission is usually not required, but should be considered for 
severe cases where there is electrolyte imbalances orhaemodynamic 
instability.

As there is no specific treatment or vaccine for chikungunya 
infection, pregnant women should avoid travelling to areas where 
there is an epidemic. If an outbreak occurs, efforts should be made to 
avoid infection by taking the precautions described earlier and seek 
medical care if infection is suspected. Vaccines are in the progress of 
being developed.46

Zika

The Zika virus was first noted in 1947 in Uganda in the Zika 
Valley in a rhesus monkey.47 The first case documented in a human 
was also in Uganda in 1952.This virus is a mosquito borne disease 
that is related to the other viruses in this articles. The Aedes 
aegypti (subgenus: Stegomyia) and albopictus species of mosquitoes 
is responsible for the primary transmission of the virus. However, the 
virus is also transmitted through human to human contact through 
sexual intercourse or blood transfusions.48-50

The incidence is of Zika infection is unknown. However, the 
number of cases are increasing exponentially and is a current 
concern for obstetricians especially since it is thought to be linked 
to malformations in the fetus such as microcephaly.51 Zika virus is 
a positive sense single stranded RNA molecule enclosed in a capsid 
and surrounded by a membrane that is similar in structure to other 
flavi viruses.52 The incubation period is variable but the symptoms 
are thought to last two to seven days. Although most persons do 
not develop any symptoms a portion (1/4 of persons infected)are 
thought to develop symptoms.53 The symptoms of the virus include 
fever, redness and muscle aches, headache, conjunctivitis (and other 
flu-like symptoms), ulceration of mucous membranes and digestive 
problems. Thrush and itching are rarely observed. Unlike dengue 
fever, yellow fever and chikungunya, there are no deaths reported. 
One case of blood in the semen has been reported. Cases of Guillian-
Barre syndrome have also been documented.55

Although pregnant women are not thought to be more susceptible 
to acquiring the virus, cases of perinatal transmission and vertical 
transmission have been documented.56 The virus is thought to 
be neurotrophic causing destruction in various parts of the brain 
resulting in calcifications in the eyes, small eyes (micro-ophthalmia) 
and a small head (microcephaly). It has also linked to hydrops 
fetalis, hydraencephaly and fetal demise.57 Another recent study also 
described an association with fetal demise and CNS injury, including 
other fetal complications in 29% of Zika positive women (which 
was more than in Zika negative women), placental insufficiency and 
IUGR.58

Diagnosis should be considered in anyone that has lived or 
travelled to an area where the Zika virus has been confirmed in cases. 
The disease can be confirmed by detecting the Zika virus RNA. The 
FDA has recently approved a Zika IgM Antibody Capture Enzyme-
Linked Immunosorbent Assay (Zika MAC - Elisa) which is able to 
pick up antibodies within days of the beginning of symptoms.59

If Zika is suspected in a pregnant woman with a history of travel 
to an area with ongoing Zika virus transmission or if she has had 
intercourse with a partner who has exposure to the Zika virus she 
should be tested using Zika virus reverse transcriptase PCR and Zika 
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IgM within 2-12 weeks of possible exposure.60 If the result is positive 
you would manage the pregnancy as per ACOG/ CDC guidelines. If 
the mother is asymptomatic but has additional exposure check a Zika 
IGM at first visit and then repeat the test in late second trimester.

Fetal management should be based on test results. For example, 
if a mother has clinical symptoms and tests positive for the virus she 
should have an ultrasound approximately 3-4 weeks after exposure to 
look for findings associated with the virus such as calcifications and 
microcephaly. If these findings are noted, she may be advised to have 
an amniocentesis if greater than 15 weeks. If these findings are absent 
or her test is negative for the virus, she may be advised to repeat the 
testing and ultrasound as indicated.61

Currently, no vaccine exists for the Zika virus. The disease is 
self-limiting and supportive care is indicated. However, given the 
morbidity for fetuses associated with the Zika virus, prevention is 
important. Avoid travel to areas where Zika is endemic is one means 
of prevention, coverage of exposed skin with long sleeved shirts, long 
pants, and use of insect repellant. Also abstain from unprotected sex 
with someone who has been exposed or is infected with the Zika virus.

Bunyamwera fever

Bunyamwera fever is far less common than the other 
illnesses described above. It is caused by a virus from the 
genus Orthobunyavirus (family Bunyaviridae). The genome contains 
3 segments of single-stranded RNA.62 It can cause a haemorrhagic 
fever that is most commonly seen in African countries. Outbreaks are 
sporadic. Not much information is available on bunyamwera virus 
in humans, except its reassortant, known as Ngari virus, has led to 
outbreaks in East Africa.63

Typical symptoms are that of a viral-illness with fever, headache, 
arthralgia lasting about 5 days and fatigue persisting for about 10 days. 
The disease is usually self- limiting but can leading to hemorrhagic 
fever. Neck-stiffness can be noted when there is meningeal 
involvement.64 Diagnosis is by ELISA and serological testing.

Due to the rarity of Bunyamwera infection in relation to the 
arboviruses there have been no studies done in pregnant women. It is 
not known what effects this virus has on maternal or perinatal outcome. 
It can be deduced that its haemorrhagic fever may cause maternal 
bleeding complications similar to dengue haemorrhagic fever, but 
studies would be needed to confirm this. No firm recommendation 
can be made on breastfeeding while infected. Considering the paucity 
of information in this virus in pregnancy it is suggested by the authors 
that if a pregnant woman has been in an environment where an active 
outbreak is occurring that she seeks medical care if symptoms should 
ensue. No vaccine is currently available for Bunyamwera Virus.

Conclusion
Clinician awareness of the differentials, clinical presentation, and 

possible laboratory finding in these illnesses will allow physicians 
to have a more focused approach to the infected patient. Also early 
recognition, treatment, and counseling of the patient on the prognosis 
and possible implications of the illness on the pregnancy is imperative 
in helping to allay fears and dispel myths in the patient’s mind, and 
ensure the best fetal and maternal outcome. More research is required 
so that treatment guidelines can be developed for all of the illness 
out lined in this article. We hope that the review contributes towards 
increasing awareness.
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