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At the end of the webinar, the participant will be able to:

Recognize generalities of the physiopathology and
approach of arboviruses: dengue, zika, chikungunya and
yellow fever.

Describe strategies that the community pharmacist can
perform for the detection, control and prevention of
arboviruses.




1. Concept of arboviruses =» emerging diseases:
Dengue
Zika
Chikungunya
Yellow fever

2. Actions that the pharmacist can perform in the detection, approach and prevention of
arbovirosis
Patient interview

Pharmaceutical advice G Pharmacy

Vector control

Repellent use Sug
L Al

Vaccination

Educational campaigns




1. Arboviruses: Pathophysiology and Approach
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Heterogeneous group of viruses that remain in nature

Arbovirus is name used to refer to any virus transmitted by arthropod vectors
Arbovirus is an acronym (ARthorpod-BOrne virus)

The virus replicates in the vector but usually does not harm it

There are more than 500 virus =» 150 virus can cause disease in humans

Arboviruses

Bunyaviridae:
La Crosse Encephalitis, Flaviridae: Togaviridae:
Hantavirus, Orepuche Dengue, Zika, Yellow Fever Chikungunya, Marayo

Fever

Adapted from: Acta Pediatr Mex. 2016 mar; 37(2): 111-131




There is a large variety of vectors in nature like
mosquitoes, ticks, fleas, among others

The most important vector in the transmission
of arboviruses are mosquitoes of the Aedes
genus

Aedes aegypti, Aedes albopictus, Aedes
poliniesis

Urban cycles- Sylvatic/Rural cycle

Only the female bites for blood, which she
needs to mature her eggs

Commonly feed at dusk and drown, indoors in
shady areas

Lay eggs in water containers (stagnant water)  Act Pediatr Mex. 2016 mar; 37(2): 111-131



Arboviruses: vectors

Ratman |, Leder K, Black, J, Torresi J. Dengue Fever and International Travel. International
Society of Travel Medicine, Journal of Travel Medicine 2013; Volume 20 (Issue 6): 384-393
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Undifferentiated febrile disease
Severe dengue and non severe dengue

Four serotypes: DENV-1, DENV-2, DENV-3, DENV-4

Successive infection with two different serotypes is a risk factor for developing the severe forms of
the disease

Tropical and subtropical regions: 3000 million people l

Temperate regions
o

Organizacion Panamericana de la Salud. Dengue: Guias para la atencién de enfermos en la regién de las
Américas. Segunda edicidon 2015. Washington D.C 2015

390 million infections/year
96 million asymptomatic
20 000 deaths/year




Dengue distribution worldwide

Recent reports of local or impon“ed dengue cases
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Dengue virus infection

Organizacion Panamericana de la Salud. Dengue: Guias para la atencidn de enfermos en la region de las Américas. Segunda
edicién 2015. Washington D.C 2015
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Dengue virus infection

Organizacidén Panamericana de la Salud. Dengue: Guias para la atencidn de enfermos en la regidn de las
Américas. Segunda edicion 2015. Washington D.C 2015
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Dengue virus infection
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Organizacién Panamericana de la Salud. Dengue: Guias para la atencién de enfermos en la
region de las Américas. Segunda edicidon 2015. Washington D.C 2015

Strict medical
treatment:
prevent
hemorrhage.
Pharmacists
should deliver
patients in critical
phase to a health
care center
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Dengue virus infection
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~_~.  Pregnancy: risk of preterm birth and
low birth weight for infants

Newborn: high mortality, dengue
.\ symptoms due to vertical transmission
- & Elderly: more risk of complications,
\Vf Ny hemodynamic abnormalities

Organizacidon Panamericana de la Salud. Dengue: Guias para la atencion de enfermos en la region de las
Américas. Segunda edicién 2015. Washington D.C 2015




Emerging disease

First isolation in 1947 from a Rhesus monkey in
Zika forest, Uganda

In 1968 was isolated for the first time in humans

Outbreaks: /s
2013 Polynesia =2 Pascua Island

2015 Brazil

NEJM 374,16 Zika Virus
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Incubation period is not clear
Less than a week

Symptoms: 3 to 12 days after mosquito bite
Vertical transmission

Sexual transmission

Blood transfusion

NEJM 374;16 Zika Virus flp




ZIKA ¥ symptoms

There are not
hematological or
hemorrhagic FEVER VOMIT RASH

manifestations ’Zk» P ’:\ .ﬁo
@ 97 S

HEADACHE JpoAlrnT CcONJUNCTIVITIS

http://www.bbc.com/mundo/noticias/2015/06/150611_salud_virus_zika_preguntas_respuestas_kv

Surveillance:
* Neurological
disorders

e Congenital brain
abnormalities




Guilliam Barré syndrome (GBS) @
Rapid and progressive weakness

Severe weakness

Paralysis

Other complications:
Encephalitis
Meningoencephalitis
Cerebelitis
Inflammatory myopathy

NEJM 374;16 Zika Virus

SGB requires specific medical attention

Pharmacist should advise patients to look
for medical attention and to educate
patients that neurological manifestations is
a complication of the infection




2015: Pernambuco, Brazil

Increase births of children with microcephaly

Bebé con cabeza de tamafio adecuado

Zika Outbreak at same time

- - Tamafio adecuado
~ delacabeza

WHO February 2016:

Zika virus infection during pregnancy is a L
cause of congenital brain abnormalities ; E
including microcephaly ’

https://www.cdc.gov/ncbddd/spanish/birthdefects/microcephaly.html



Zika: special populations

NEJM 374;16 Zika Virus
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“Chikungunya” =» “to become contorted”
Word in Makonde (Tanzania)
Describes the appearance of the patients
First outbreak: 1952-1953
First outbreak in the Americas: 2013
Incubation period: 3 to 7 days

Virus replication occurs in muscles, joints, skin, liver,
spleen and meninges

Fuente: NEJM 2015; 372: 1231-9
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Chikungunya distribution worldwide

[Z] Areas infested with A. aegypti

[C] Areas infested with A. albopictus

I Areas infested with A. aegypti
and A. albopictus

O West African enzootic

O ECSA enzootic

O Asian urban

QO I10L urban

2007

- &m“

)

1952 to plesent'

2014 to present 1952 to present

@C}

2005-2011

—

P}

1962-1973

-

005 to present

.~ 1958 to present
2008 to present

Fuente: NEJM 2015; 372: 1231-9
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Chikungunya Infection

Actue disease

Subactue

disease

Chronic disease

Fuente: NEJM 2015; 372: 1231-9

e Sudden fever 39°C
e Joint pain sever
e Muscle pain, headache, nausea, fatigue and rash

¢ Inflammatory manifestations: arthritis, synovitis, tenosynovitis or bursitis
* Intense asthenia

e Severe joint pain may be prolonged for several months or years
e Debilitating polyarthralgias
(3]
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Chikungunya is special populations
N




“Yellow fever” =» yellow color in skin and eyes (jaundice)

Yellow fever was imported into the Americas as
consequence of the slave trade from Africa

Endemic form tropical areas of South America and Africa
Outbreak in Peru in 1995

Urban and Jungle cycles

25% of the cases will progress to complicated forms of the
infection (toxic phase) fip

©FIP: All the information in this video
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Yellow fever distribution worldwide
N
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Figura 1. Mapa que muestra paises afectados por fiebre amarilla endémica. f'p R
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Yellow fever infection

fip
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Yellow fever infection
I

¢ High fever (>39°C)

I n fe Cti O n p h a S e ¢ Muscle pain, backache, headache, loss of appetite, nausea or vomiting, jaundice

e Symptoms disappear after 3 to 4 days

¢ Symptoms disappear

ReCOve ry phase ¢ General improvement

® Jaundice

TOX'C phase * High fever returns

e Liver and kidney failure

f ADVANCING

l WORLDWIDE
I h inforr den
fd ial a dcann b

Organizacion Panamericana de la Salud. Guia practica- Control de la fiebre amarilla. Washington 2005 d:wfow|d oot



Arboviruses: diagnosis

Virus
isolation

Real time
PCR
Virus detection/
antibodies in
serum-plasma

Pan Amercian Health Organization. Dengue. General Information, Abril 2018
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Arboviruses infection: treatment

Organizacién Panamericana de la Salud. Dengue: Guias para la atencién de enfermos en la
region de las Américas. Segunda edicidon 2015. Washington D.C 2015
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2. Pharmaceutical strategies for arbovirus surveillance




2. Actions that the pharmacist can
perform




2.1 Patient interview

Symptom evolution time

Symptoms and sings description and severity

Consider a warning sing if the patient is not recovered
after 5 to 7 days

Housing, previous travel to endemic regions
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CUADRO DE SIGNOS/SINTOMAS
Signos/sintomas [ Ziks Chikungunya Dengue

Fiebre Si esta presente, usualmente Casi siempre presente. Alta yde Siempre presente. Alta y de inicio
o es baja inicio inmediato inmediato
Presentes e intensos en la Casi siempre presentes
Dolores en las articulaciones Si estan presentes, son leves mayoria de los casos moderad:s 5 i
Sarpullido/manchas rojas Casi siempre presentes, Pueden presentarse en muchos casos,
en la piel usualmente aparecen en las después del 3* dia del inicio de Pueden estar presentes
primeras 24h la enfermedad
Ocurre en casi la mitad de los casos.
Picor/comezén/prurito ruede estar presente y ser de Pueden ocurrir lesiones con burbujas/ Puede estar presente y es leve
eve a grave ampollas/ vesiculas
Raro, pero el dolor alrededor de
r imi 2
Enrojecimiento de los ojos Puede estar presente Puede estar presente los 0jos s muy frecusnte
Manifestaciones hemorrdgicas Ausentes Poco comunes Pueden estar presentes
Dolor de cabeza, dolor muscular  DOIOF de cabeza, °'°'°2"""9°""" Dolores de cabeza, detras de los
Otras manifestaciones y malestar general constipacion y dolor d ojos y musculares intensos
estémago
http://www.colfar.com/index.php?option=com_phocadownload&view=category&id=18:informacion-para- fl

farmaceuticos-sobre-el-dengue-chikungunya-y-zika&Iltemid=217 s rmao i i
downloa d with ’
the formal approval of FIP.




NG
Deteetar
los sintemas

FARMACEUTICO puede salvar

la vida de otros
ola suya

A ZIKA
\» CHIKUNGUNYA
v DENGUE

ilnférmese!

L ka,

I e, chikun ol
=
SIGNOS Y SINTOMAS I
CHIKUNGUNYA

S esté presente, Casi slempre presente.  Siempre presente.
usualmente esbaja  Altay de inicio inmediato  Alta y de inicio inmediato
Siestdn presentes,  Presentes eintensosen  Casi siempre presentes
son leves lamayoria de los casos y moderados

Pueden presentarse en

muchos casos, después
del3rdia delinciodela " oden estar presentes
iedad

Casi slempre presentes,
usualmente aparecen
en las primeras 24h

Ocurre en casi la mitad de

ol los casos, Pueden ocurtr
presente y ser et o Pusdle estar presente
de leve a grave e yesleve

Raro, pero el dolor

Puede estar Puede estar presente alrededor de los ojos

presente es muy frecuente

Ausentes Poco comunes Pueden estar presentes
Dolor de cabeza, Dolor de cabeza, dolor Dolores de cabeza,
dolor musculary muscular, constipacién detras de los ojos

malestar general y dolor del estémago y musculares intensos
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Special population:
Elderly
Pregnancy
Children (under two years)

Consider a pharmaceutical advice/intervention if
the clinical case is not severe
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2.2 Pharmaceutical advice

Fernandez, C. Documento técnico Arbovirosis, 2018
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To control the Aedes mosquito transmition in

immature stages and in the adult stage inside
living spaces and adjacent spaces

Avoid the propagation and vector bite
Mosquito erradication:

Environmental control

Personal protection

nnnnnnnnnnnnnnnnnnnnnnnn
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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Aedes uses a wide range of
confined larval habitats,
both man-made and
natural

Stagnant water in gardens,
flower vases, tires, among
others

Eliminate mosquito
hatcheries

Organizacién Mundial de la Salud. Estrategias de lucha antivectorial.
http://www.who.int/denguecontrol/control_strategies/es/




https://
anshikasawaram.wordpr
ess.com/2014/03/19/
dengue-outbreak-
making-the-headlines-
again-in-mauritius-fiji-
west-pacific-and-brazil/

Check for Aedes mosquito breeding in your home
Protect your loved ones from Dengue Fever

+ Check roof gutters and apron * Remove air-conditioner trays.
drains for chokages regularly. * Redirect condensate to bathrooms or tollets.

APRON DRAIN

« Fill up ground depressions that colloct water.

_* Dispose of unwanted containers property.

f ]
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All pesticides are toxic

Pesticides should be handled by
trained personnel

Fumigation is not the only strategy
to eradicate the mosquito

Pharmacist can promote
fumigation campaigns in their
communities
Rainy season in endemic areas
Outbreak- outbreak risk

Organizacion Mundial de la Salud. Estrategias de lucha antivectorial.

http://www.who.int/denguecontrol/control_strategies/es/



Substances that offer protection against mosquito bite due to
their smell or chemical properties

They produce an unpleasant effect on the sensory endings
and produce a blockage of chemical perception of the insects
Apply on exposed areas of the body

Body lotion

Roll on

Community pharmacist should advice all patients who buy a
repellent on the correct way to use them in order to achieve
the desired effectiveness and safety

Soaedad Angn_un_ajg_mLam_a_ Recomendauones sobre el uso de repelentes




4 to 8 hour protection after use

They do not kill the mosquito, but they keep it away from the area
where the repellent was applied

Most used repellents:

N,N diethyl-meta-toluamide (DEET)
Do not use in children younger than 2 year old

Citronella is less effective than DEET, its use is discouraged in the
current epidemiological context

Citronella should be consider in children under 2 year old and
pregnant women

Sociedad Argentina de Pedijatria, Recomendaciones sobre el uso de repelentes OFIP: Al the nformation n this video
NCp: WWW apD.0org.d Qo !l‘ll-_‘ QNsSenso eco enad ll‘ ap cpele e
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Repellent should be applied in the following
schedule:

Early morning hours: 7:00 am to 10:00 am or in the
late afternoon from 4:00 pm to 7:00 pm

Consider that the mosquito can bite during the day
in dark areas and indoors and at night if the lights
are on

Sociedad Argentina de Pediatria, Recomendaciones sobre el uso de repelentes flp
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http://www.sap.org.ar/docs/profesionales/consensos/ o e et e
L downloaded or reproduced without
recomendaciones sap repelentes.pdf




Check the repellent label: 30% DEET (usual concentration)

Follow the instructions on the product label

Do not apply the repellent on cuts, wounds or irritated skin or sunburned
skin

Do not spray in enclosed areas. Spray outdoors

Spary the palm of your hands first, then use just enough to apply to the
face and around the ears. Avoid eyes and mouth entirely.

Keep the repellent out of children’s reach

Do not allow children to handle the product themselves and do not apply
it directly to their hands

Sociedad Argentina de Pediatria, Recomendaciones sobre el uso de repelentes
Neep: VW VWV VA apP.org.d ao !.‘.I-‘ oNnsenso ccomenagd .l‘ ap gpeliente

f.
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During the year 2015 Argentina reported an increase

in the demand and sale of mosquito repellent by 60%
=» mosquito repellent unavailable

Pharmaceutical mosquito repellent compounding:

Colegio de Farmacéuticos de la Provincia de Buenos Aires

Colegio de Farmacéuticos y Bioguimicos de la Capital
Federal (Argentina)

Colegio Oficial de Farmacéuticos y Bioquimicos de la Capital Federal-Argentina. Preparacion de férmulas: repelentes contra el dengue
£ ;

V=




Dengue

Yellow fever

Community pharmacist can recommend the use of vaccines in
endemic areas or in case of travel to endemic areas.

In countries where legislation allows it, the pharmacist can also
apply vaccines

Like any vaccine, it may not protect 100% of the population
vaccinated. Protection measures against mosquito bites after

vaccination must remain

f.
©FIP: All the in
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Comisién Federal para la proteccion contra riesgos sanitarios: Dengvaxia

https://www.gob.mx/cms/uploads/attachment/file/207525/401M2015. . pdf



Education should be the central strategy in the control and
prevention of arboviruses

The pharmacist is in a strategic position to inform the
patient, provide educational material and perform public
health activities:

Newsletters/ Bulletin >

Bulletin board

Social network .‘ .

Participation in media: tv, radio




To participate and develop activities of promotion, prevention
and health education directed to the community in general.

Advice patients on the prevention and control meassures of the
diseases, including vaccination.

Identify signs and symptoms and refer patients to health services
for specific diagnosis and clinical evaluation.

To recommend, when appropriate, pharmacological options for
the relief of signs and symptoms, as well as protective measures,
including the use of mosquito repellents.

Patient follow up: diagnosis, treatment and prevention

Fernandez, C. Documento técnico Arbovirosis, 2018




“Infectious diseases transmitted by the mosquito
Aedes aegypti, dengue, chikungunya and zika: a
challenge for the health system. Supporting
pharmacists to improve public health in the
population of the Americas”

Montero, N. Informe final de ejecu
dengue, el chikungunyay el zika: u
publica en la poblacién de las Amé

cién de proyecto Las enfermedades infecciosas transmitidas por el mosquito Aedes aegypti, el flp
n reto para los sistemas de salud. Apoyando a los farmacéuticos para contribuir a mejorar la salud S oo ane cart b gl
ricas, 8 de marzo 2018
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Health professionals Patients General population
e Technical e Patient interview: e General prevention

documents: review sings and measures

of arboviruses symptoms e Eliminate mosquito
e Educational e Patient Follow up hatcheries

material for the e Patient education e Mosquito repellent

pharmacy office in public health use

topics e Vaccination
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Montero, N. Informe final de ejecucion de
proyecto Las enfermedades infecciosas
transmitidas por el mosquito Aedes aegypti, el
dengue, el chikungunya y el zika: un reto para los
sistemas de salud. Apoyando a los farmacéuticos
para contribuir a mejorar la salud publica en la
poblacion de las Américas , 8 de marzo 2018

ATENCION!

Buenos Aires, Argentina
28 August -
1 September 2016

Puesto de informacion y atencion de consultas. Lanzamiento de la campaiia Farmacéuticos Unidos contra el
Dengue, Chikungunya y Zika. 76° Congreso Mundial de Farmacia y Ciencias Farmacéuticas de la Federacion
Internacional Farmacéutica y XXI Congreso Farmacéutico Argentino de la Confederacion Farmacéutica Argentina.

Buenos Aires, Argentina, 28 de agosto a 1° de setiembre de 2016.
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Montero, N. Informe final de
ejecucion de proyecto Las
enfermedades infecciosas
transmitidas por el mosquito Aedes
aegypti, el dengue, el chikungunyay el
zika: un reto para los sistemas de
salud. Apoyando a los farmacéuticos
para contribuir a mejorar la salud
publica en la poblacién de las
Américas , 8 de marzo 2018

\TODOS PODEMOS HACER MUCHO PARA PREVENIR
EL DENGUE, FL CHICUNGUNYA Y EL TIKA\

Figura 5. Obra de titeres y folleto informativo que se utiliza en la aldad ue se realiza conalumnos d ardines de
infantes y nivel primario de las escuelas de San Antonio de Areco y Ciudad de Buenos Aires, Argentina
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Montero, N. Informe final de ejecucion de
proyecto Las enfermedades infecciosas
transmitidas por el mosquito Aedes
aegypti, el dengue, el chikungunyay el
zika: un reto para los sistemas de salud.
Apoyando a los farmacéuticos para
contribuir a mejorar la salud publica en la

poblacién de las Américas , 8 de marzo
2018

de Farmacia de Acre

-

Acciones realizadas por el Colegio Regional

Acciones realizadas por el Colegi
de Farmacia de Bahia

o Regional
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Cristina Fernandez Barrantes Pharm D
Pharmacy Service, Hospital San Juan de Dios
Drug Information Center
San José, Costa Rica
+506 2547 8324
Icfernan@ccss.sa.cr

cristifdez@gmail.com
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