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THE ARBOVIRUSES
THE VECTORS

I. Aedes mosquitoes
Ae. aegypti and Ae. albopictus

2. Across the tropical world
Spread via trade and travel

3. Peridomestic
Lay eggs in small containers

4. Heterogeneous
Hard to trace

5. Bite during the day
Human movement important

6. Diseases of megacities




RICKETTSIAL
THE BACTERIA

R. conorii
Mediterranean
spotted fever

R. africae
African tick
bite fever

R. rickettsii
Rocky Mountain
spotted fever

O. tsutsugamushi
Scrub typhus

R. typhi
Fleaborne typhus




VECTOR-BORNE DISEASES
CHANGING RISK

Spatial variation

Seasonal variation
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THE ARBOVIRUSES
GLOBAL DISTRIBUTION

Pan-tropical

Zika
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Latin America and Pacific
(but on the move)

Yellow Fever —

South America and Africa




RICKETSIAL

GLOBAL DISTRIBUTION

Spotted Fever

group
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Americas, Mediterranean
and Africa

Colder regions, especially
with overcrowding

Scrub Typhus —]

Asia-pacific




Typically mild

DENGUE = WARNING SIGNS

with warning

signs

CRITERIA FOR DENGUE + WARNING SIGNS

Probable dengue

live in /travel to dengue endemic area.
Fever and 2 of the following criteria:

* Nausea, vomiting

® Rash

® Aches and pains

© Tourniquet fest positive

* Lleukopenia

® Any warning sign

Laboratory-confirmed dengue

(important when no sign of plasma leckage)

Warning signs*

® Abdominal pain or tenderness

o Persistent vomifing

e Clinical fluid accumulation

® Mucosal bleed

o lethargy, restlessness

o Liver enlargment >2 cm

® Laboratory: increase in HCT
concurrent with rapid decrease
in platelet count

*(requiring strict observation and medical
intervention)

Dengue

THE ARBOVIRUSES

THE DISEASE

Specific

SEVERE DENGUE

1. Severe plasma leakage
2. Severe haemorrhage

3.Severe organ impairment

CRITERIA FOR SEVERE DENGUE

Severe plasma leakage

leading to:

o Shock [DSS)

o Fluid accumulation with respiratory
distress

Severe bleeding

as evaluated by clinician

Severe organ involvement

o Liver: AST or AT >=1000

o CNS: Impaired consciousness

® Heart and other organs

African tick bite fever

complications

YMPTOMS OF MICROCEPHALY

o——— BACKWARD-SLOPING

SEIZURES —’;p" :%L—L FOREHEAD
i)
SMALL HEAD SIZE ——QREEIS HYPERACTIVITY
b FACIAL DISTORTIONS

0= DELAYS IN SPEECH
BMOVEMENT

COORDINATION —— =@
DIFFICULTIES

DWARFISM/ —f550
SHORT STATURE

Zika

Some highly fatal

Yellow fever
Scrub Typhus
Typhus
RMSF




THE ARBOVIRUSES
THE DISEASE

Common but typically mild

DENGUE = WARNING SIGNS

with warning

signs

CRITERIA FOR DENGUE + WARNING SIGNS

Probable dengue

live in /travel to dengue endemic area.
Fever and 2 of the following criteria:

* Nausea, vomiting

® Rash

e Aches and pains

® Tourniquet test positive

® Lleukopenia

® Any warning sign

Laboratory-confirmed dengue

(important when no sign of plasma leakage)

Warning signs*

¢ Abdominal pain or tendemess

® Persistent vomiting

e Clinical fluid accumulation

® Mucosal bleed

e lethargy, resflessness

e liver enlargment >2 cm

e laboratory: increase in HCT
concurrent with rapid decrease
in platelet count

*(requiring strict observation and medical
intervention)

SEVERE DENGUE

1. Severe plasma leakage

2. Severe haemorrhage

3.Severe organ impairment

CRITERIA FOR SEVERE DENGUE

Severe plasma leakage

leading to:

® Shock (DSS)

® Fluid accumulation with respiratory
distress

Severe bleeding

as evaluated by clinician
Severe organ involvement
e liver: AST or ALT >=1000

® CNS: Impaired consciousness
® Heart and other organs

Symptoms of Zika
® * ° ° ® 4outof5people won't have symptoms or even know
? ? ? ? they are infected with the virus. The illness is usually
mild with symptoms lasting for several days to a week.

The most common symptoms of Zika are

Conjunctivitis Fever
(Red Eyes)
Joint Pain Rash




THE ARBOVIRUSES
THE DISEASE




DENGUE:
PAEDIATRIC BURDEN

Country: Mexico Brazil Indonesia

Map:

Proportion of burden in 9+
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ZIKA

SPECIFIC COMPLICATIONS

Range of Microcephaly Severity

Baby with Typical Head Size Baby with Microcephaly

Baby with Severe Microcephaly

ZIKV RNA in Semen
100+

90
80
70
60

Positive (%)
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10-

0 T

I e e =

L, 34.4 (95% Cl, 27.9-40.8)

81.2 (95% Cl, 64.4-97.9)

1 1
30 45 60 75 90 105 120
Days after Onset of Symptoms




RICKETSIAL
THE DISEASE

Non-specific at early stage

-ever
Headache
Malaise
Rash
Nausea
Vomiting

Rash sometime at the site of the bite eschar A




DIAGNOSIS

Primarily clinical

Serological test support

R

Most common:
Paired sample serology

C

e, I8G
: T
Gold standard: & I \
PCR gold standard §-
Rapid point of care: if; 'g'i\
NS1 / combined NS1/IgM >0 P8 1 >0

Antibadies guantified by ELISA




PREVENTION

Vaccine B Avoiding bites

1937

Yellow 20197 Arbovi _

Fever Chikungunya rooviruses. :
Repellents applied during the day
DEET spray
Ricketsiosis:
Protective clothing

v O Self examination
o Minimize contact with animal reservoirs
Dengue Zika

Seek treatment and mention travel history




DENGUE VACCINATION:
WHAT ROLE COULD IT PLAY?

Characteristics '

- Dengvaxia” e 995
Yellow Fever backbone | proven

'o. .20
Powder and sol for suspensi jecti o .

for inj
Polvo y disol para

- ion inyectable
: L y' )
Dengue tetravalent vaccine (live, attenuated)
u Vacuna tetravalente contra el dengue (de virus vivos atenuados)
Powder (1 dose) in vial + 0.5 mL of solvent in a pre-filled
w syringe with 2 separate needles - Pack size of |

Polvo (1 dosis) en vial + 0,5 mL de disolvente en una jeringa l
EF;,—:’ prellenada con 2 agujas por separado - Presentacion de | E ¥
=

fter reconstitution

Tetravalent antibody titers | good correlate of protection

Well tolerated | minimal side effects = \ /‘jﬁy ’
— - L.

Three dose schedule | align with routine immunization &
schedules




DENGUE VACCINE:
PHASE Ill TRIALS




DENGUE VACCINE:
COMPLICATED EFFICACY

Reduced efficacy against DENVZ2

neutralization assay.
Each antiserum (open
shape) and virus
(closed shape) is
colored according to
the infecting genetic
type (16). The size and
shape of each point
represent the confi-
dence area of its
position.

Dengue vaccine Control Efficacy
Person-years  Casesor Person-years Casesor % (95% Cl)
at risk episodes* at risk episodes*
>28 days after three injections (per-protocol analysis)
Cases 2522 45 1251 32 30-2% (-13-4 t0 56-6)
Serotype 1 episodes 2536 9 1251 10 55-6% (-21-6 to 84-0)
Serotype 2 episodes 2510 31 1250 17 9-2% (-75-0to 51-3)
Serotype 3 episodes 2541 1257 2 75-3% (-375:0t0 99-6)
Serotype 4 episodes 2542 0 1263 4 100-0% (24-8 t0 100-0)
Fig. 2. Antigenic map
of the DENV panel =
(n = 46) titrated y
against African green
monkey antisera
drawn 3 months after
infection (n = 36). 5
Each unit of antigenic DENVA =
distance (length of one
grid-square side, - /@ o DENV2
measured in any direc- @ ° a)
tion) is equivalent to a ‘f% ' ’
twofold dilution in the ® (;'\y @

Higher risk of disease in under 5s  —

10
WYear1 WYear 2 Year 3 WYear 4 “Year 5

% 1 M. T . T T T
.n '
-~
3
1 =]
g 0.1 l ‘
)
o |

0.01

2-5 Asia 6-8 Asia 9-11 Asia  12-14 Asia 9-11 LatAm 12-16 LatAm

Age group (in years) and region (LatAm=Latin America)

Serostatus or age?




THE FUTURE FOR DENGVAXIA®?

Licensed and commercially available in 11 countries:
——— [ ]

But International health bodies conflicted:

I =-——
.
__Je—

=2 Pan American
i) Health
¥ Organization




(‘D Amazon region
@ Northeastern
@ Central-west

@ Southeastern

@ Southern

] Endemic area
States: 12

B Transition zone

States: 7 (partial)
Population: 18.2 million

tea currently free of YF
under epidemic risk

States: 8 plus 7 (partial)
Population: 128.6 million

YELLOW FEVER:
A DISEASE ON THE MOVE

Population: 29.3 million

Notified as of 31 January 2017

Notified as of 2 March 2017

Notified as of 27 April 2017

e

w8 =00k

oo 0w

Municipalities with reported human yellow fever cases

- Confirmed
B under investigation
Federative Unit

with

%// Confirmed

yellow fever

% Under investigation

Copranes
@;ﬂ American @ World Health
el
Organization Organization

e Americas

As of 2" May 2017:

Classification

Number

Notified

3131

Confirmed

715

Under investigation

827

Discarded

1589

CFR

34%




YELLOW FEVER:
GAPS IN VACCINE COVERAGE

F 2016

300-500 million doses short




— Treatment - arboviruses

« Supportive
« Maintain fluid balance

Infectiousness

1.00- - TS AT
0.75 -
0.50 -
0.25 -

0.00 -
-6 -4 -2 0
Fever day

FAN3d

TREATMENT

— Treatment - rickettsiosis

« Tetracycline (doxycycline)
« Start if suspected
« Possibility of drug resistance




SURVEILLANCE:
KEEPING UP-TO-DATE

The spread of the Zika virus

2007
1947 Yap Island
(MICRONESIA) |
2014 Tahiti BRAZIL
(FR. POLYNESIA)
New Caledonia COOK Q
(FRANCE) ISLANDS
2015
Easter Island

(CHILE)

LARIS KARKLIS/THE WASHINGTON POST



THE DECLINE IN REPORTED ZIKA
CASES

Vulh.
X\\ i 3
R "\}_*_
Cases
[0,1)
[1,10)
[10,100)
[100,1000)

[1000,10000)
[10000,1e+05)
[1e+05,1e+06]
no data

ORRERO0ODO

A. Jan-Dec 2015 B. Jan-Dec 2016 C.Jan-Jun 2017
~141,000 cases ~478,000 cases ~31,000 cases



ZIKA OUTBREAK
VARIABLE RATES OF REPORTED

MICROCEPHALY
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ZIKA OUTBREAK:
MICROCEPHALY HYPOTHESES

Other arboviruses | coinfection or recent exposure to

Maternal characteristics | age, race, etc

Socioeconomic status | general vulnerabilities to normal development

Maternal care | specific vulnerabilities around early detection of development abnormalities
Water contamination | pesticides or other environmental causes

BVDV | known to cause birth defects in cattle

Variations in reporting | of Zika and microcephaly



ZIKA OUTBREAK:

CHALLENGES OF STUDYING AN

OUTBREAK

Outbreak

Clinical
Symptoms of Zika

e & & ¢ 8 4outof5people won't have symptoms or even know
? ? ? ? ? they are infected with the virus. The illness is usually
mild with symptoms lasting for several days to a week.

The most common symptoms of Zika are

&

Conjunctivitis

Fever

(Red Eyes)
? . ‘
Joint Pain Rash

Diagnosis

« Limited window of detection of
viremia

« Serological diagnostics cross-react
with dengue antibodies

A ZIKV RNA in Serum
100+

904
80+
704

60
, 139 (95% CI, 11.2-16.6)

Positive (%)

50F----»
40 \
30
20
10

0

___________________________

T T T~ T T 1
0 15 30 45 60 75 90 105 120
Days after Onset of Symptoms

dynamics

Very short lived epidemics

Challenges with getting ethical
approval and site setup




ZIKA OUTBREAK:
UNANSWERED QUESTIONS

Clinical Epidemiological

1. Characterization of the full spectrum of disease 1. Interaction with other arboviruses?
e Zika Congenital syndrome (ZCS)

* Long term impacts of adult infection 2. Why did the Zika epidemic in L. America happen now?

) L 3. What will the risk of Zika be in the future?
2. Risk of sexual transmission

: _ . 4. Animal reservoirs?
3. Cross reaction of diagnostic tests




SURVEILLANCE:
HEALTHMAP LIVE ALERTS
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SURVEILLANCE:
www.vbd-air.com

¥ IMPORTED DISEASE RISKS

© Top 10 routes by traffic
from disease endemic areas.
) Top 10 routes by risk-
scaled traffic from disease
endemic areas.

Get Disease Summat

| * ONWARD TRANSMISSION RISKS
Back

Map CONTROL

Base Layer

©Google Streets

" OpenStreetMap Layer
Overlays
Disease/Vector map
[ Travel time map
Markers

Airports

@Flight Routes

16815

SIN, Singapore, SG 4199

LHE, Lahore, PK 1316
Airports

airport
B Connected by droct fight
= Connected by one stop

Route Coloring
Less than Average (7443.33)
= Greater than Average (7443.33)

- Map Legend

PPREDCTED SUTABLITY (O-1 SCALE)
FOR DENGUE TRANSMISSON
(YELLOW BOOK)

Status: There are 3 airports found with direct connection to airport CPH for Dengue.

are snown 1or ciariy.
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SURVEILLANCE:
GEOSENTINEL

International Society of Travel Medicine
. . Established 1991 Keyword SEARCH
Promoting healthy travel worldwide
Home i Login I Join ISTM | About ISTM | ISTM Activities | Groups & Committees | ISTM Foundation

S
;
GeoSentinel
CANTRAVNET +
The Global Surveillance Network of the ISTM in Partnership with the COC
isa and data network for the surveillance of travel-related morbidity. It was
Member Login initiated in 1995 by the International Society of Travel Medicine (ISTM) with support from the US Centers for Disease Control
(CDC) as a network of ISTM member pi ine clinics. is based on the concept that these clinics
Username are ideally situated to y detect and trends in among and
refugees.
Password

See What GeoSentinel Has Published:

Forgot your Credentials

A . Bibliography
Not a Member? Join Today!

. GeoSentinel Alerts

GeoSentinel Sites » GeoSentinel Sites

ANTARCTICA

Map data ®2017 500kmL— 1 Terms of Use

GeoSentinel Surveillance Sites GeoSentinel Affiliate Members

GeoSentinel Sites participate in surveillance and GeoSentinel Affiliate Members are ISTM provider clinics
monitoring of all travel related ilinesses seen in their that informally provide leads and contacts when they




SUMMARY

Range of Microcephaly Severity

|
I Dengvaxia”
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GeoSentinel Sites » GeoSentinel Sites
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CLINICALLY NON-

VECTOR BORNE
SPECIFIC

DISEASES ARE
DYNAMIC

GOOD ADVICE
ON PREVENTION,
EARLY
TREATMENT

KEEPING UP-TO-
DATE ESSENTIAL
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