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Arthropod-borne viruses
(ARBOviruses)
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Clinical manifestations

* The global distribution of diseases transmitted by arboviruses
represents a challenge for clinicians due to the similarities between
their manifestations and sometimes overlapping symptomes.

1) Febrile syndrome:
— Fever & Malaise
— Headache & retro-orbital pain
— Mvyalgia

2) Neurological syndrome:
S Meningitis, encephalitis & myelitis
— Convulsions & coma
- Paralysis

3) Hemorrhagic syndrome:

Low platelet count, liver enlargement
Petechiae

Spontaneous or persistent bleeding
Shock

[

4) Arthralgia, Arthritis and Rash:

— Exanthema or maculopapular rash
- Polyarthralgia & polyarthritis




Dengue  Chikungunya Zika

These are three mosquito-borne viruses, which have been spreading into new parts of the world in recent years.

Aedes aegypti ' Aedes albopictus

DOI:10.21767/2049-5471.100083

The mosquitoes live in urban areas and lay their eggs in pools of stagnant water (250 eggs every 2 days),
where they develop into larvae.
The eggs are resistant to the cold in winter and hatch when weather conditions improve.
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Dengue Fever



Epidemiology of Dengue

* 390 million people are <8
infected per year - 3

* 96 million of them have
clinical manifestations of any =

cases and not visible in the main

level of severity and up to ™ i
20,000 of them die. e

Note: Data refer to Dengue virus cases reported in the last 12 months (February 2023-January 2024) [Data collection: February 2024 A i E
The boundaries and names shown on this map do not imply official or bythe E Union. ECDC. Map produced on 15 February 2024

European Centre for Disease Prevention and Control



Dengue virus

* DENV belongs to the family Flaviviridae, genus Flavivirus.

* There are four serotypes of the virus: DENV-1, DENV-2, DENV-3 and
DENV-4.

* Infection with one dengue serotype confers lifetime immunity
against that serotype

DENV Serotype 3 DENV Serotype 4

DOI:10.3390/vaccines10111940
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Dengue genome

* The genome of the virus consists of a single RNA chain whose
nucleocapsid is embedded with M and E structural proteins, and

seven non-structural proteins.

* the NS1 protein interacts with the host immune system and evokes T
cell responses. This response has been used as a diagnostic marker of

infection
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Dengue Symptoms

The infection is asymptomatic in 50 to 85%
Dengue, the disease has three phases:

incubation period lasts 4---10 days and is
followed by the febrile phase, which Lasts 2 --- 7
days and causes non-specific signs and
symptoms such

as fever (38.8---40.5 C), frontal headache, retro-
ocular pain, general malaise, myalgia, arthralgia,
nausea, vomiting, anorexia and exanthema.

high fever, widespread pain, rash, fatigue, and
gastrointestinal symptoms (loss of appetite,
nausea, vomltlngY
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Dengue Time Frame

Phase Incubation Febrile Phase Recovery
phase
Time 3-14 days 3-7 days 3-5 days
frame
Symptoms | None
>Myalgias > Fluid
>Rash Reabsorption
>Petechiae >Diuresis
>Tourniquet test
>Leukopenia
>Mild bleeding
Testing DENV IGM
DENV NS1
DENV PCR
Day of 0 1 |2 |3 |4 |5 |6+|7 8 9 10+

Clinical fluid accumulation, such as ascites, Liver enlargement > 2 cm, Severe abdominal pain, Persistent
vomiting (at least 3 vomiting episodes within 24 hours), Mucosal bleed, Lethargy or restlessness
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Recovery

* if the critical phase is exceeded, there is a gradual reabsorption of
fluids, general well-being improves and haemodynamic status
stabilises in the following 48---72 h.

 The increase in platelet count tends to be subsequent to the increase
in white blood cells. This corresponds to the recovery phase.



Severe dengue

* High viral load

* Antibody-Dependent
Enhanced (ADE)
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Chikungunya fever



Chikungunya (CHIK) fever

Global distribution of Chikungunya virus

I Presence of Chikungunya virus

No presence of Chikungunya virus

Not applicable
The designations employed and the presentation of the material in this publication do not imply the expression of Data Source: World Health Organization \7, 4)\\‘ WOl’Id Health
any opinion whatsoever on the part of WHO concerning the legal status of any country, territory, city or area or of its Map Production: WHO Health Emergencies Programme y"“f* Y A s
authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent Request ID: RITM00065 N Yy Organlzatlon
approximate border lines for which there may not yet be full agreement. ~T

©WHO 2022, All rights reserved.
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CHIK

* It is caused by CHIKV, an RNA virus belonging to the genus Alphavirus
of the family Togaviridae

Urban Chikungunya Virus Transmission Cycle

e 16---27% of adult ifants are

asymptomatic. , \
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https://www.cdc.gov/chikungunya /transmission/index.html
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CHIK Symptoms

* a short incubation period:
average of 7 days

* The clinical manifestations :

sudden fever accompanied by Musc.epm,,
headache, myalgia or intense,

* debilitating joint pain, skin Rt i .8' 9 Sweling
rashes, maculopapular rash,

|tCh | ng’ nausea Headaches Rashes

SAYNO TO MOSQUITOES

https://rxdx.in/chikungunya-signs-symptoms-complications-prevention
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Chronic phase

Headache

* In 30-60% of cases

* persistent arthralgia and partial
disability;

* The mortality rate is 3.6 per thousand.
Patients have lasting immunity once

recovered. There is no treatment or i
vaccine available.

https://www.mosquitomagnet.com/advice/mosquito-info/mosquito-borne-diseases/chikungunya

Muscle Pain

. Severe Joint Pain
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Epidemiology of ZIKA

Countries and territories with current or previous Zika virus transmission

{
b

il

|-
B countries and territories with .

current or previous Zika virus
transmission

Countries and territories with
established competent vector,
but no known cases of Zika virus
infection

Countries and territories with no Not applicable
known cases of Zika virus

infection and no established

competent vector

The designations employed and the presentation of the material in this publication do not imply the

Map date: February 2022 Zika virus country classification tables available at: S WOl'Id Health
expression of any opinion whatsoever on the part of WHO concerning the legal status of any Data Source: World Health Organization https://www.who.int/emergencies/diseases/zika/ B H, 3 =
country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or Map Production: WHO Health countries-with-zika-and-vectors-table.pdf N 2 Organlzatlon
boundaries. Dotted and dashed lines on maps represent approximate border lines for which there Emergencies Programme
may not yet be full agreement.

———
© WHO 2022. All rights reserved.

Brazil is the country with the largest number of reported cases of Zika; this number is estimated to be between
500,000 and 1,500,000.
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/IKV Virus

r— Tick-borne
* RNA virus with 10,794 nucleotides that encode 3419 i
* Itis a member of the family Flaviviridae of the genus encephahtls ViRls
Flavivirus West Nile Virus
: ) _I__[ Murray Valley Encephaltis Virus
sice Qutsice 1 1 " Japanese Encephalitis Virus
e X - L~ St. Louis Encephalitis Virus
7\ - DENV-1
DENV-3
-1 DENV-2
DENV-4

Yellow Fever Virus
Zika Virus .




ZIKA Transmission

* Mosquito bites

* mother to fetus during pregnancy, through sexual contact, transfusion

of blood and blood products, and organ transplantation.
PROTECT YOUR FAMILY AND COMMUNITY

9 About 1 in 4 people HOW ZIKA SPREADS
g i i infected gets sick. Most pecple get Zika from » mosquito bite Other ways people gt Tika

e The virus can be - : , .
transmitted through 9 . -~ “\\‘;.\3\ -
blood and sexual AT . E
intercourse. ¢ - (2]
4 11]

The virus spreads
through mosquito bites

The virus can be transmitted from B i
: a pregnant woman to her baby b a

and could lead to microcephaly.




Clinical presentation

» The infection is asymptomatic in 70-80%
* incubation period of 3 to 12 days, [

* flu-like symptoms and a diffuse, itchy, f “(“”(Rd)
maculopapular rash. 4 IR N
* maculopapular exanthema (90%) ,fever |
(65%)
 arthralgia (65%),
* non-purulent conjunctivitis (55%),
* myalgia (48%),
* headache (45%),
* retro-ocular pain (39%),
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Clinical presentation

* Symptoms are self-limiting, although the majority
of patients are asymptomatic.

* microcephaly
e Guillain---Barré syndrome

* Although it is not immediately serious, the
infection can develop neurological complications:
Guillain-Barré syndrome, 2-23 days after the viral
infection.

23



comparison of clinical symptoms

Disease Dengue CHIK Lika
Fever +t +++ 4+
Myalgia/Arthralgia + 4+ 444 ++
Oedema in limbs = _ ++
Maculopapular exanthema -+ ++ 44
Retro-orbital pain ++ ++
Conjunctivitis - 4
Lymphadenopathy - +4 +
Hepatomegaly — 4+ _
Bleeding + — _

DOI:10.1016/j.apjtm.2017.03.020
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Routine laboratory tests

Laboratory findings Chikungunya Dengue Zika
Anaemia + - -
Leucopenia ++ 4+ i
Neutropenia + 4+ -
Lymphocytopenia ot ++ -/ +
Thrombocytopenia + +++ -+
Increased CRP ++ +++ -
Increased ALT ++ 4+ -

+++ (very common) ++ (frequently observed), + (sometimes observed), - (no typical
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Differential diagnostic

BACTERIAL = lnfucnza VIRAL
= Enterovirus
» Scarlet fever (Group A Strep) . Measles
+ Meningococcemia " Rubella
= Dengue
& TpHoLC Tavss = West Nile Virus

- Other bacterial septicemia = Acute Retroviral Syndrome (HIV)

» Chikungunya
* Leptospirosis = Other alphaviruses
_ ) ) = Epstein-Barr virus
* Rickettsial diseases
= Parvovirus

= Roseola virus

OTHER

= Malaria
= Post-infectious arthritis

= Rheumatologic diseases

Preparedness for the Zika Virus: A Public Health Emergency

3/9/2016 UCge
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Challenges for management and control of DENV, CHIKV and ZIKV infections

1) There are many cases that go undetected due to:

About 1in 5 people
infected with Zika
virus will become ill

Most infections are asymptomatic

There is often a large overlap in clinical presentation with other common

acute febrile ilinesses, especially in the early phase.
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Challenges for management and control of DENV, CHIKV and ZIKV infections

2) Reliable techniques to diagnose infection accurately in symptomatic patients are limited

Cross reactions

Anti-A Anti-A
Ab Ab

[ [

AgA Ag B
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Challenges for management and control of DENV, CHIKV and ZIKV infections

3) Virus evolution can result in sudden and unpredictable outbreaks

Capsid protein
(CP) Membrane

The chikungunya pandemic that began 10 years ago was
fueled in part by a single, nonsynonymous base change that
enabled that alphavirus to replicate more efficiently in

Ae. albopictus mosquitoes

226A

—o—LR-GFP-226V (1)

" 226V

Percent Infected
3

30 ~~LR-GFP-226V (Il)
V4 $1 20 —a&—LR-GFP-226A (1)
\") \ —e—LR-GFP-226A (Il
L i N 10 )
p ) N 0 o -~
1 2 3 B 5 6 7 8

Blood meal titer (Log1oTCIDso/ml)

CHIKVY backbane | E1-226 amino acid | Mean aral IDs, | Significance
LR-GFP Valine 3.52 P =001
Alanine 5.45

Schuflenecker |, et al. PLoS Med. 2006.3(7):e263.
Vazedle, M., et al., 2007. PLoS ONE 2, e1188.
Tsetsarkin, K.A,, et al., 2007. PLoS Pathog 3, e201.
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Thanks for your attention



ZIKA

TROPICAL VIRUSES

DENGUE
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