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Introduction 
There are several emerging viral and other infectious 
diseases, one among them being Zika viral disease 
(ZVD) which has recently come into the limelight 
because of its association with increased number of 
cases of microcephaly in babies born to mothers infect-
ed with Zika virus during pregnancy in Brazil in 2015. 
However, Zika virus has been in existence since 1947 
and is named after the Ugandan forest where it was first 
isolated. There have been 4 cases of Zika virus reported 
in India since 2016, and considering the fact that the 
vector for Zika virus (Aedes aegypti and Aedes albopic-
tus) is plentiful in India, it is a ticking time bomb waiting 
to explode any time into an epidemic. The purpose of 
this review article is to spread awareness regarding 
Zika virus infection, clinical features, diagnosis and 
prevention.

Biology
Zika virus belongs to the flavivirus family and is similar 
to dengue virus, yellow fever virus, Japanese encepha-
litis virus and West Nile virus. It is an enveloped virus 
with an icosahedral core and single stranded positive 
sense RNA (Fig 1). Like other flaviviruses, it has a 
nucleocapsid of 25-30nm diameter, encased by a lipid 
bilayer which has envelope proteins E and M. The 
overall virion is 50nm in diameter1. There are seven non 
structural proteins (NS1, NS2A, NS2B, NS3, NS4A, 
NS4B, NS5) and three structural proteins (envelope 
protein, premembrane protein and capsid protein) 
which help in attachment.

Phylogenetic analysis has revealed two lineages of Zika 
virus2:
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1. Asian strain(further classified into Malaysian 
and Micronesian strains)

2. African strain(further classified into Nigerian 
cluster MR766 and prototype cluster isolated in 
Uganda)

Fig 1 : Structure of Zika virus 

Source: www.laboratoryinfo.com 35



Mode off Transmission:
1.  Mosquito bite3 
 This is the primary mode of spread by Aedes(A.ae-

gypti and A.albopictus). Aedes mosquitos are 
aggressive feeders and primarily bite during the day 
time, but can also however bite during the night 
time.These mosquitos lay eggs in domestic water 
collections like coconut shells, pots, flower vases, 
tyres, etc. Aedes albopictus is slowly replacing 
Aedes aegypti in urban areas, and has a longer life 
span of about 10 weeks.

2. Vertical transmission3:
 Pregnant mother can transfer the virus to the fetus, 

if infection is acquired during the antenatal as well 
as during the perinatal period.Though there are no 
reports of transmission through breast feeding, 
Zika virus has been isolated in breast milk, and 
hence there is a risk of transmission through breast 
feeding. In a study of three Zika virus infected 
mothers, Zika virus was demonstrated in the breast 
milk and blood of all three mothers. Of the three 
newborns, two had confirmed Zika virus infection. 
Due to the variable incubation period of Zika virus, 
antepartum and intrapartum transmission could not 
be ruled out in these cases4.

3. Sexual transmission3:
 Few studies have shown the presence of Zika virus 

in the seminal fluid5. Another study has demonstrat-
ed prolonged presence of Zika virus RNA in the 
semen, even 62 days(maximum of 180 days) after 
the onset of symptoms6.

4. Blood transfusion3:
 Though there are no such confirmed cases in USA, 

multiple reports are there in Brazil. There are two 
reported cases of transmission of Zika virus by 
platelet transfusion7. Centre for disease control 
USA have mandated screening for Zika virus in 
blood donors from August 2016. So far 40 were 
found to be positive. 

5. Laboratory and healthcare setting exposure3:
 Samples from persons with suspected Zika virus 

infection should be handled with Biosafety level 2 
precautions.

Clinical Features:
The clinical features are almost indistinguishable from 
other viral illnesses in the flavivirus grouplike dengue 
and chikungunya.However the presentation is mild in 
most of the cases. Incubation period ranges from three 
days to two weeks. Most of the cases (80%) are mild or 
asymptomatic and hence go unnoticed8.

(i) Clinical features are:
 
1. Rash   is the most common presentation(82.1%)9

 It is usually a maculopapular rash involving the facial 
region and upper limbs (95%),torso (93%), lower 
limbs(86%). There is also associated itching (82%) 
which is usually intense. Infrequently the palms 
(30%) and soles (13%) are involved10.
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2. Febrile illness is seen in75% of cases9

 In contrast to other flaviviral illnesses, Zika virus 
usually causes a mild fever. Rarely, it can cause a 
high grade fever. 

3. Arthralgia is seen in 61.9%9.
 This commonly involves the wrist, ankle and the 

small joints of the hand and foot. Involvement of 
larger joints like elbow, knee are rare. Unlike 
Chikungunya, joint pain usually recovers.

4. Oedema has been noted in 39.6%9.

5. Myalgia (32.1%) and back pain (1.5%)9.     

6. Conjuctivitis (50.7%)9.
                                               
7. Headache (24.6%), retro orbital pain(17.1%) and 

dizziness(4.5%)9.

8. GIT manifestations9 noted are Abdominal pain 
(6%), Vomiting (3.7%), Diarrhea (2.2%).

9. Constitutional symptoms such as Fatigue (12.7%), 
anorexia(3%) has been documented9.

10. Other less common presentations are Sore throat 
(3.7%), Cough (1.5%), Lymphadenopathy (5.2%) 
and Aphthous ulcers (2.2%)9.

11. Neurological manifestations:

(i) Guillain-Barre syndrome: In a study among 42 
patients diagnosed to have GBS, 98% had anti-zika 
virus IgG or IgM. Neurological symptoms started 
within 6 days from the onset of infection11. The 
short interval between the onset of Zika viral illness 
and the onset of GBS suggests a parainfectious 
pattern rather than the classical post infectious 
pattern12 (Fig.2). The possible reasons for this is not 
exactly known, but can be due to13:

 (a) Zika virus triggers an immune molecular  
 mimicry against neural antigens before the  
 onset of clinical symptoms

Fig 2 : Pathogenesis of Zika Viral Disease

Source: www.jvi.asm.org
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 (b) Through mechanisms unrelated to molecular  
 mimicry

 (c) Direct viral neural damage/invasion
 (d) Production of a hyperimmune response

(ii) Other neuro manifestations are acute myelitis 
presenting with Hemiparesis and sensory abnor-
malities(parasthesias), 7 days after onset of 
infection14.

(iii) Meningo-encephalitis is seen rarely15.

(iv) Auditory disturbances observed are bilateral metal-
lic sound and a small delay between sound and 
perception of the sound16.

12. Rare presentations:

(i) Prostatic infection presenting as pain over the 
perineal region, UTI like symptoms and hemato-
spermia17.

(ii) Bleeding manifestations (Gingival bleeds, hema-
turia and hematospermia). However the incidence 
of bleeding is lower compared to Dengue and 
Chikungunya18.

13. Zika Viral Deaths: 

(a) There is a reported case of death following Zika 
virus infection in a 15 year old girl with sickle cell 
disease (Hb SC). The patient developed an acute 
febrile illness with myalgia, arthralgia, retro-orbital 
pain, abdominal pain and jaundice. She was provi-
sionally diagnosed with Dengue. The patient’s 
condition then deteriorated with deepening of 
jaundice, ARDS, severe hypoxemia and bleeding 
diathesis (prolonged PT and aPTT; patient had 
hemothorax). The patient was positive for Zika 
virus by RT-PCR19.

(b) Another case of Zika virus related death was in 
USA, a 73 year old man being treated for prostatic 
cancer(otherwise in good health). He then devel-
oped a serious febrile illness and passed away soon 
after. There was history of travel to Mexico one 
week before the illness. He was found to be 
positive for Zika virus(same strain as that circulating 
in Mexico). The man had a previous history of 
dengue. This could possibly explain the severity of 
Zika virus disease in this patient (due to 
antibody-dependent enhancement/ADE)20.

(c) Another death was reported from Peurto Rico, in a 
70 year old man, the cause being immune thrombo-
cytopenic purpura21.

14. Some studies have shown cardiovascular manifes-
tations in Zika viral infection in the form of serious 
rhythm abnormalities (Ventricular arrhythmias, 
atrial fibrillation and atrial tachycardia) and some-
times even cardiac failure22.

From 2016 to 2017 there have been 4 laboratory 
confirmed cases of Zika virus infection in India. 3 cases 
were from Ahmedabad, Gujarat23. The most recent case 
was from Krishnagiri district in Tamil Nadu24. Since 

there is no significant travel history in these cases, the 
source of infection could probably be due to an already 
circulating strain of virus in India. The only evidence for 
the existence of the virus in India is the detection of 
antibodies against Zika virus, most prevalent in 
Bharuch district (of the then Bombay state), Gujarat 
and Nagpur25.  

Case 1: (November 2016) 34 year old female who had 
delivered a normal child, developed a low grade fever 
during the post natal period. There was no significant 
travel history or history of fever during pregnancy.

Case 2: (January 2017) During a routine antenatal clinic 
surveillance at BJ medical college, Gujarat, a sample 
from a 22 year old female at 37th week of gestation was 
found to be positive for Zika virus.

Case 3: (February 2017) During an acute febrile 
illness(AFI) surveillance at BJ medical college, Gujarat a 
sample from a 64 year old male who had complaints of 
fever for 8 days turned up to be positive for Zika virus.

Case 4: (July 2017) The patient was a 27 year old male 
who complained of fever, headache, redness of eyes, 
photophobia and photophobia. RT-PCR done in Mani-
pal Centre for Virus Research was positive. Subsequent 
tests at the National Institute of Virology, Pune found 
the urine positive for Zika virus.

IMPORTANT DIFFERENCES BETWEEN THE FLAVI-
VIRAL INFECTIONS26 (number of plus denotes how 
common or how severe the particular manifestation is)

(a) Zika Virus:
1. Rash: +++
2. Fever: either absent or mild in nature
3. Itching: +++
4. Joint pain: +
5. Myalgia: +
6. Conjuctivitis: +++
7. Headache: +
8. Bleeding manifestations: Very rare
9. Shock: Very rare
10. Leucopenia and/or thrombocytopenia: very rare
11. Recovery: 4-7 days
12. Antenatal and Perinatal infection: Congenital  

 Zika Virus Syndrome

(b) Dengue Virus:
 1. Rash: +
 2. Fever: Moderately high fever lasting for 4-7  
  days
 3. Itching: +
 4. Joint pain: +
 5. Myalgia: ++
 6. Conjuctivitis: Very rare
 7. Headache: ++
 8. Bleeding manifestations: ++
 9. Shock: +/-
 10. Leucopenia and/or thrombocytopenia: +++
 11. Recovery: 6-7 days
 12. Antenatal and Perinatal infection: No fetal  
  anomalies

(c) Chikungunya:
 1. Rash: ++
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 2. Fever: High grade lasting for 2-3 days
 3. Itching: +
 4. Joint pain: +++
 5. Myalgia: +
 6. Conjuctivitis: +/-
 7. Headache: +
 8. Bleeding manifestations: +/-
 9. Shock: Very rare
 10. Leucopenia and/or thrombocytopenia: +
 11. Recovery: within 7 days
 12. Antenatal and Perinatal infection: No fetal  
  anomalies

Congenital Zika Virus Syndrome (CZS)
Zika virus can cause a variety of congenital conditions 
(congenital Zika virus syndrome) when the mother had 
acquired infection during the antenatal period. Though 
many of the congenital abnormalities in congenital Zika 
virus syndrome are also seen in other congenital 
infections, there are 5 unique manifestations which are 
characteristic to Congenital Zika virus infection27:

 (1) Microcephaly with a partly collapsed skull.
 (2) Cerebral cortex thinning/atrophy with sub  
  cortical calcifications.
 (3) Retinal abnormalities: scarring of macula  
  and pigmentary retinal mottling.
 (4) Basal ganglia involvement presenting as  
  increased muscle tone and other extra  
  pyramidal manifestation
 (5) Congenital contractures and CTEV.

1. Cranial Abnormalities27

Severe microcephaly is most common.From 19th may, 
2016 there have been 1384 confirmed and 3332 suspect-
ed microcephaly cases caused due to Zika virus in Brazil 
and 88545 suspected and 31616 confirmed Zika virus 
infections, suggesting the rate of microcephaly to the 
total number of Zika virus infected cases to be around 
1%-4%.Other anomalies seen are Cranio facial dispro-
portion (95.8%), Biparietal depression (83.3%), Prom-
inent occiput (75%). Excess nuchal skin in 47.9% of 
cases28. Zika virus is also associated with fetal brain 
disruption sequence(FBDS), where there is collapse of 
the cranial bones secondary to decreased brain volume 
and intra cranial pressure. Though FBDS is not exclu-
sive to Zika virus, it has rarely been seen before29. CNS 
abnormalities noted are Cerebral cortex thinning 
Enlarged ventricles and Intracranial calcification30. The 
intracranial calcifications are strikingly similar to that 
seen in congenital cytomegalovirus(CMV) infection. 
However, the location of the calcifications in both 
differ. It is periventricular in CMV and subcortical in 
Congenital Zika virus infection. Corpus callosum 
abnormalities, Cerebellar abnormalities(especially 
involving the vermal region) also have been observed31.

2. Ocular Anomalies29

 -  Microphthalmia
 -  Cataract
 -  Coloboma
 -  Chorioretinal atrophy
 - Focal pigmentary mottling
 - Optic nerve hypoplasia/atrophy

3. Congenital Contractures

May manifest as Congenital tallipes equinovarus or 
arthrogryposis multiplex congenital. 3 large case series 
describing microcephaly due to congenital Zika virus 
syndrome have shown incidence of isolated club foot to 
be 3.8-14% and arthrogryposis to be 5.7-11%29.

4. Neurological Sequelae Observed are:29

- Motor dysfunction
- Cognitive disabilities
- Extrapyramidal manifestations: Increased muscle  

 tone, tremors, irritability, posturing32.
- Seizures
- Visual and/or hearing defects.

Diagnosis33

1. RNA-NAT(nucleic acid testing)-Confirmatory 
test:

- This should be done on serum/urine sample within 
the first 14 days of symptom onset.

- Though a positive result is almost confirmatory of 
Zika virus infection, a negative result does not rule 
out infection and serum should be subjected to 
serological testing (IgM antibody testing).

2. RT-PCR
- Though the FDA has not approved this test, it has 

authorized its use under an Emergency use authori-
zation (EUA).

3. Zika MAC ELISA
- This is used to detect IgM antibodies in the serum.
- However this test is not specific due to cross 

reaction with other flaviviruses like dengue and 
chikungunya.

4. Diagnosis of congenital Zika virus infection34

Laboratory testing for congenital Zika virus infection is 
recommended in cases where Zika virus infection is 
suspected in the mother. rRT- PCR testing is done on 
the serum and urine of the infant, and IgM antibodies 
should be concurrently tested on serum by IgM ELISA. 
Testing should be done within a period of 2 days. If CSF 
sample is available, rt-PCR and IgM ELISA tests can be 
performed on the CSF sample. Testing on cord blood 
sample is not desirable as the sample might be contami-
nated with maternal blood, yielding false positive 
results. A positive rt-PCR test for Zika virus is more 
predictive than a positive IgM ELISA test. Infants 
diagnosed with congenital Zika virus infection should 
be assessed periodically for the development of ocular, 
auditory, cognitive, behavioural and musculoskeletal 
problems and treated accordingly.

Prevention

1. Control of mosquitos:
Antilarval measures:

 a) Environmental control: Elimination of  
  mosquito breeding places/source reduction  
  such as elimination of domestic/artificial  
  collections of water.
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 b) Chemical methods35: 
 Larvicides used: Bacterial larvicides (Bacillus 

thuringiensisisraelensis), Chlorpyrifos, Fenthion, 
Temephos.

 c) Biological control36:
 The use of larvivorous fish like: Gambusia, 

Lebistes, Aphanius, Danio, Rasbora, Anabas, etc.

Anti-Adult measures35:
 a) Residual sprays:
 Indoor residual spraying (IRS): Long acting insecti-

cides are sprayed on the walls and roofs of houses 
to kill mosquitos that rest on these surfaces.

 Insecticides used: DDT, Malathion, Fenitrothion, 
Propoxur, Pirimiphos-methyl, Bendiocarb

 b) Space spraying: 

 The usual recommendation for space spraying is in 
cases of emergency like an epidemic or an impend-
ing epidemic. The aim of space spraying is a quick 
and mass destruction of the adult mosquito popula-
tion to reduce the intensity of transmission. 

 Insecticides used: Deltamethrin (ultra low volume 
liquid/emulsion), Lambda-cyhalothrin (emulsifia-
ble concentrate), Malathion (emulsion and ultra 
low volume liquid)  

 c) Long-lasting insecticidal nets35:
 DawaPlus 2.0 (Deltamethrin coated on polyester), 

Duranet (Alpha-cypermethrin incorporated into 
polyethylene), Olyset Net (Permethrin incorporat-
ed into polyethylene)

2. Prevention of sexual transmission for those travel-
ling to an area with risk of Zika virus37:

 a) Only the male partner travelling to an area 
with risk of Zikavirus:Sexual abstinence or use of 
condoms for a period not less than 6 months, 
irrespective of whether the person has symptoms 
of Zika viral disease or not.

 b) Only the female partner travels to an area 
with risk of Zika virus: Sexual abstinence or use of 
condoms for a period not less than 8 weeks, 
irrespective of whether the person has symptoms 
of Zika viral disease or not.

 c) If both the male and female partner travel to 
an area of risk of Zika virus: Sexual abstinence or 
use of condoms for a period not less than 6 months, 
irrespective of the whether either of them have 
symptoms or not.

3. Prevention of transmission through blood 
products38:

 As per FDA recommendations, blood donors 
should be considered ineligible if they have any of 
the following risk factors:

 a) Medical diagnosis of Zika virus infection in 
the past 6 months.

 b) Residence in, or travel to, an area with active 
Zika virus transmission within the past 6 months.

 c) Sex within the past 6 months with a male who 
is known to have either one of the above risk factors 
mentioned above.

If blood products are to be transfused, testing for Zika 
virus must be done when the blood product is being 
used for pregnant women, to prevent CZS.

4. Vaccine: Zika virus vaccine is under development. 
Animal studies have shown very promising results 
(almost 100% efficacy)39. Currently human trials are 
being conducted.

Treatment40

Like other viral illnesses like dengue and chikungunya, 
there is no specific treatment for Zika viral disease. 
Treatment is mainly symptomatic:

 Plenty of oral fluids to avoid dehydration
 Bed rest
 Paracetamol is the preferred drug of choice for 

reduced fever and pain since other NSAIDS have a 
risk of precipitating bleeding (unless dengue is 
ruled out)

Conclusion
Zika viral disease is an emerging viral disease that has 
the potential to increase in number in the coming years. 
Since 4 cases have already been reported in India, and 
the vector Aedes aegypti is in abundance, Zika virus 
should be considered in the differential diagnosis of 
viral illness. Samples negative for Dengue and Chikun-
gunya in suspected Zika viral illness should be sent for 
further analysis for detecting Zika virus in order to 
assess the true magnitude of the disease in the country. 
A large percentage of the infections are asymptomatic, 
however severe disease and very rarely death have 
been reported. Congenital Zika viral disease can cause 
a wide spectrum of fetal anomalies. The virus can be 
transmitted by routes other than mosquito bites and 
vertical transmission, like sexual transmission and 
blood transfusion. Since treatment is mainly sympto-
matic, prevention is of prime importance.
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