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Mosquitoes: An emerging threat

~ An emerging threat

Mosquito-borne diseases in Europe

some tropical mosquito-bome diseases are
endemic in some parts of Africa, the Americas
and Asia, They are the cause of substantial
. liness for more than a billlon people
A waorldwide,

Mosgiitoes can
camy infectiols
tliseases from
peTson 1o person
and fram place in
place.




Just one bite away from infection

Different sp?ier: of mos_qﬁitoes_ can carry different diseases

invasive mosquitoes are
characiedsed by their
ability 1o colonise naw

terrtaries. A considerable

increase inthe spread of
invasive mosguitoes has
been obsamnved in Europs
since the late 1090s

1. After Its disappear:
ance in the zoth century
in Furope, Aedes aegypti
has recently become
established in Madelra.
Itis afso present in some
aroas around the Black
Se8 Coast,

2. Aedes albopictus is
considered to be the
most [nvasive mosqulto
species in theword., It is
prasent in much of
southem Eurape,

3. Colex pipiens is the
most widespread mos
guito in Europe,

4. The Anopheles mos-
guito can be found from
south-gastam Sweden o
Portugal.

A

Chikungunya
InFected people suf-
fer from fever and
cevers joint pain,
which caniast for
months.

Imvasive mosuitnes

Zika

Mild disease with
low fever and rash-
bul most cages are
asymplomatic,

The risk of serious
complications hava
heen identified for
same,

C

Dengue

Most Infecied peo:
ple have fever lasting
seven days. Mare
than 3g2 million
[ases are asfimated
worldwide peryear.
The mostimportant
masquito-borme dis-
ease affecting hu-
Mmans.

D

West Nile fever
Cases can be se-
vere, most often
amaong the aldary.
An estimated 1out
of 140 10 320 pet-
sans infected tan
get sevenly sick,

Lacal masquitoes

(ams
€COC

EUROPEAN CENTRE FOR
DISEASE PREVENTION
AND CONTROL

Malaria
warldwide, ap-
PrOA, 480 000
deaths avery year,
tarly diagnosis
and prompt real-
mept can prevent
liness and death.
Prophylasis s
available:




Travel, trade and climate change influence mosquito and disease distribution

@ Climate and transportation
e0c0C

EUROPEAN CENTRE FOR
DISEASE PREVENTION
AND CONTROL.

992 of all malaria
casesin Europeare

travel-related. ) Itis predicted that future

climate trends
will increase the risk

of ectablishmant of dedes
More than 5.8 million ﬂibupffjus in nurthernd
3 Eumope, due o welter an
sl e D warmer conditions.

dengue-affected
areas in zo1o.

Rising temperatures in
the summer months can
confribute to: West Nile fever

affecting new areas
in Europe.




Local transmiss

Locally transmitted ca

I a2
i

Chikungunya and. dengue,

France min. zniqan 2'31 9

: Incally Ired cases each of de :
h&l mw osed in southern m”f‘

: um FEI er I|mlted nuﬂtreaks of 13 %
:;.ms nt‘mlhmmnya in 2014 and seven cases of

‘dengue in 2015 have also been reported,

I T A e

erlgue Croatia 2010 ©

Chikungunya, Italy 2007 ©

Frerfun =

Chikungunya — Imported thiough travel, after an
infected traveller returned from Indla




Project Implementation



Overview of the Action

* Implementation period: January 2020 - June 2021
* Objective: To establish a surveillance scheme with the aim to ~

A) Identify mosquito vectors both native and invasive species at an island level

focusing on regions at higher risk for disease transmission m
B) Map mosquito distribution to prioritize regions for which enhanced measures

should be taken to control the mosquito population to protect public health

C) Enhance capacity building of Greek Cypriots and Turkish Cypriots to identify
mosquitoes of medical significance and to perform surveillance programs

D) Increase public awareness on protection measures against mosquito bites




Project Activities



1. Field activities
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Sampling sites where BG-Sentinel traps, EVS traps and
| ovitraps were placed, and larval sampling performed.
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Activities

Data Collection
* presence/absence

e distribution -
Aedes life cycle 7/‘}

<7’

« population dynamics / /‘_j 5 \ \\
Sampling: \ / 4 /o N

* Qviposition traps (ovitraps) . \ ﬂ

* Larval sampling & Culex life cycle

* BG-Sentinel traps with BG-Lure and CO2 (dry ice) &

EVS traps with CO2 (dry ice) \ /
m‘-!\‘% ]

* abundance




Egg surveillanee

75 oviposition traps

Black plastic bowls

An oviposition support (e.g. a wooden
stick)

From 17th of November 2020 to the 23rd
of January 2021

Protection from rain, wind and direct sun
light

In 8 region (Nicosia, Kyrenia, Morphou,
Lefka, Mesaria, Famagusta, Trikomo and
Karpasia)

Check in weekly basis

Oviposition traps




Egg surveillanee

Oviposition traps
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Egg surveillanee

Oviposition traps

24 oviposition traps

e potential points of entry
e closed to or under vegetation
* near buildings




Larvae surveillance

Dipping submersion technique

Dry season (18t of August 2020 to 315t of
October 2020)

Wet season (18t of February 2021 to 24t of
February 2021)

29 sites for larvae surveillance

In 8 region (Nicosia, Kyrenia, Morphou,
Lefka, Mesaria, Famagusta, Trikomo and
Karpasia)




Larvae surveillance

Larvae surveillance




Larvae surveillance

'

350ml standard white dipper with
extendable pole

Five dips at each site

If no larvae are collected, then it was
extended to 10 dips

Natural and manmade water collectors
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Larvae surveillance

-

Larvae surveillance of rocky beaches




Larvae surveillance
\
Larvae Asurvellla'nce of Limassol wetland Larvae surveillance of Larnaca saltmarsh

Larvae survelllance of Parallmnl |

T



Adult surveillance

BG-Sentinel Traps

S 5 ey .4 W (b
¥ i B s

EVS Traps

Ty

Data collection from BG-Sentinel traps in
wet season (10t of December 2020 to
30th of January 2021)

Placing at ground level (BG-Sentinel)
Data collection from EVS traps in wet
season (9t of January 2021 to 23" of
January 2021

Hanging on the trees (EVS)

In 8 region (Nicosia, Kyrenia, Morphou,
Lefka, Mesaria, Famagusta, Trikomo and
Karpasia).

1 kg dry ice per day per trap




Adult surveillance

EVS Traps

Catch bags of EVS Traps
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Adult surveillance

BG-Sentinel Traps
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Adult surveillance

BG-Sentinel Traps EVS Traps

* 23sites

* urban,

e suburbanor

* rural environments

e retain humidity

e protected from the wind

* easily accessible by the main
roads

Sampling on a biweekly basis

Dry season (1%t of July to 30t of
September 2020)
Wet season (15t of October 2020 to
28t of February 2021)




- M- .
2. Laboratory analysis - -
>
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Evaluation of sgss’ presence — larvae mounting

Evaluation of mosquito eggs’ presence Mounting mosquito larvae




Morphological identification




I\/Iorpholoéica&j\dentification -




I\/Iorphologicaii\dentification -

Morphological identification of adult Pinning of samples
and larvae mosquito

P,

MosKeyTool




Molecular identification

DNA extraction




Molecular identification 5

PCR Gel electrophoresis




Molecular identification

DNA extraction

PCR




3. Data management
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Database - DVectorBase

Egg and adult surveillance

TO BE COMPLEATED IN THE FIELD

TO BE COMPLETED BEFORE THE
FIELD.TRIE.= Information:about THE FIRST FIELD TRIP - information about the trap EVERY FIELD TRIP - information about the sample TOIBECOMELETEDIINTHE LAB
the location
;::s Number
(e-g. B
Trap type e species
trap ID [E {options= e = [EGGS:
(ovitraps) *Ovitrap’, 'BG | Land use = Totalne. | .
) . Sample Average Average | out’, Life_stag
. A(BGS sentinel + BG |{options= = e e Ex No. =
Admin. Place traps) or lure?", 'BG "Urban N = Ly Lt specimen|_ -
Location | unit (e (e V (EVs copmeams | repre || HEEEE e ]| TR bl h o ‘Comment Mosquito | s hatched | 9eNtified| Number | Number
g _'g' his Postal code Latitude |Longitude| Altitude " | specify startdates|start date |Starttime | date End time date support q_ (options=| females | of males
name District town, traps) + lure7 + CO2', | 'Suburba trap s sample species | analysed = i
2 L e "2 | land use: ample {only for (only for | missing’, Adult, |{optional)|{optional)
NUTS3) | wvillage) location EVS', 'EVS + [n habitat % (subsamp
i (YYnMmMD traps+CO traps+CO ‘Trap Larva or
name + €O2', "EVS + o) 2 el 2)rcl | broken: le) / total raa)
numberin attractant+ | ‘Other') frt no.
el €O or 'EVS + el hatched-
attractant’) _:I"“'"f = analysed
i‘:l‘:'::' individual
trap") sl
“:::::" province | city  |postal code "t:"pe Latitude |Longitude| Altitude | Traptype | Land use 'z::c'i‘;e c°':";"pe"t H:I:::'g Start date [start time | AvgTstart End time | AvgTend 5:::5 1‘;::"?:; species "'pz:pec lifestage | Females | males
Larvae surveillance
TO BE COMPLETED IN THE LAB TO BE COMPLETED BEFORE THE FIELD TRIP - information about the location
Identification
Life_Stage |Life_Stage| method
Mosquito identified |identified| (options= Date Sigma
Depth (cm Temp.[°C] H mV[pH] |ORP[mV] DS [ppt] | Sal.[psu Press.[psi]| D.0.[%] |D.0.[ppm
S G | losthe Worabotos e e em) plcl p [pH] | ORP[mV] [ppt] | Sal.[psu] Tl [psil| D.0.1%] |D.0.[ppm]
Larva) larva) | |, Maldi-TOF
or PCR)
Number of | Number of G
igma
Species larvae 3,4 | Pupa ldmethod Date Depth Temp['C]| pH mV[pH] [ORP[mV] DS [ppt] | Sal.[psu] TfT] Press.[psi]| D.0.[%] |D.0.[ppm]
s
stage 22
T




Challenges and opportunities-

N\
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Challenges

[=]Technical

[=]Administrative Movement restrictions due to Covid-19 pandemic

T

Onsite visits and quality control of
collected specimens by the Expert
Delay in delivery of equipment

Lab activities <+«——
and consumables

— Surveillance in dry season

Implementation of the project
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Opportunities

™ Team work & Problem solving skills
v Collaboration between Technical Team and Expert v Research and application of various methods for
Scientist molecular analysis
v UNDP support

v Effective coordination by the Project Coordinators

V Effective work of the Co-chairs

™ Experience
V' Surveillance network
v Standard protocols
v Database

V' Identify major vector mosquitoes
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Project Results



A) Identifying mosquito vectors both native and
invasive species at an island level focusing on regions
at higher risk for disease transmission
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Mosquito species

Mosquito larvae of natural breeding sites Adult mosquitos — BG-Sentinel and

Wetland Mosquito species EVS traps

Akrotiri wetland | Culex perexiguus, Culex pipiens, Culiseta . .
. Mosquito species
subochrea, Culiseta annulata, Anopheles ,
. . , Adult Culex perexiguus
alger:ens:s., %\edes detritus, A.edes caspius mosquitos Culex pipiens
Larnaca Culex pipiens, Aedes caspius, Aedes dentified Culex spp
: identifie '
saltmarsh detritus, Culiseta subochrea, Culex Culiseta longiareolata
modestus, Culex perexiguus Aedes detritus
Oroklini lake Culex modestus, Culex pipiens, Culex Culiseta spp.
perexiguus Aedes caspius
Paralimni lake Culex perexiguus, Anopheles sacharovi, Aedes mariae
Aedes caspius Culex theileri
Rocky beaches Aedes mariae
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B) Mapping mosquito distribution to prioritize regions
for which enhanced measures needs to be taken to

control the mosquito population to protect public
health

41



d abundance (dry season)
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Larvae distribution and abundance (wet season

Larvae sampling results / Wet Season
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Adult mosquito distribution (dry season — BG-Sentinel)

w

A C D E F G H I J L
Mosquito abundance and distribution — BG Sentinel traps with BG-
Lure and CO, / Dry season ey

Py

N
No adult mosquitoes | !
captured g
Mosquito Species Pattern
IN/A
Aedes spp.

K
{
%

Aedes caspius
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:::::::

Wedes cf. cretinus

Wedes detritus

Aedes mariae

Anopheles algeriensis

Culex spp.

Culex perexiguus

Culex pipiens

Culex theileri

Culex martinii

Culiseta spp.

Culiseta longiareolata

Culiseta annulata




Adult mosquito abundance (dry season — BG-Sentinel)

DRY SEASON — FEMALE ADULT MOSQUITO SPECIES PER GRID SQUARE
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Adult mosquito distribution (wet season — BG-Sentinel)

(9]

o

*N.B. Mosquito eggs
were not deposited in the
placed ovitraps during
wet season 2020 - 2021.

_,/——\_
No adult mosquitoes l )
captured N
Mosquito Species Pattern
IN/A
Wedes spp.
Aedes caspius RN
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Adult mosquito distribution (wet season — EVS)
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Mosquito abundance and distribution — EVS traps with BG- *N.B. Mosquito eggs
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Adult mosquito abundance (wet season — BG-Sentinel-

EVS)
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Adult mosquito distribution and abundance (wet season

~

— BG-Sentinel)

Mosquito abundance and distribution - BG Sentinel traps with
BG Lure and Carbon dioxide / Wet Season

T
Yoo e
© % § o
3 .
Species
No meaquton found
B Culer piers

B Culex peresiguus
B Aeses et
B Acces caspen

0 10 Wim

Surveillence region | Female (average) | Male (average) Total
Nicosia W) 11 JRY
Lefka 038 063 15
Morphou 2 056 2671
Famagusta 1067 U 3467

| Trikomo 079 086 164
Karpasia 0.3 03 026
Mesaria 073 013 087
Kyrenia 17 0.5 185
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Adult mosquito distribution and abundance (wet season
— EVS) |

A

Mosquito abudance and distribution - EVS traps with Carbon
Dioxide / Wet Season

7
I g
y o~ _/;'

.-»" yd Surveillence region | Female (average) | Male (average) Total
) e i el | Nieosia 0§ 0 0§
o e— O g9 S 2B
‘ ®) . | Morphou 08 02 1
e " /@) @] Q Species Kyrenia 02 0 02
/ o\ No mosqueces found Famagusta 102 04 16

'(\'\_ i~ A~ N B Cubes ppeens
\ To_ N W Cusor peroxiguus | Trikomo 1 1 2

IR B Acoes detrtus

" /’
|8 '.,\



Heat map for female Culex pipiens
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C) Enhancing capacity building of Greek Cypriots and
Turkish Cypriots to identify mosquitoes of medical
significance and to perform surveillance programs
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Training and educational material

Two virtual training events took place on the 28t and 29t of July 2020 due to mobility

restrictions due to the COVID-19 pandemic. In total, more than fifty participants participated

Naile Soyel Mi Phone

Firat Imamzade Kamil Erguler

Firatimamzade  Kamll Erguler  defjirmeniik bel..

Meliha Tavukgu

Meliha Tavukgu loanna Verda

\

Identification and distribution of vectors of
medical importance in Cyprus

Kibris’ta tibbi 6neme sahip vektérlerin
tanimlanmasi ve dagilimi

] \ U

\

MapakoAoVBNOoN KAl AVTLLETWTILON
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D) Increasing public awareness on protection measures
against mosquito bites
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Video

A video emphasizing the importance of collaboration between Greek Cypriots and
Turkish Cypriots to achieve common health protection and environmental goals
and the importance of mosquito surveillance in MBD prevention.
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Leaflet

A leaflet focusing on

* self-protection measures
against mosquito bites

* how the public can
prevent mosquitoes from
entering their homes

* how to minimize breeding
sites at residences.

PROTECTION MEASURES

AGAINST MOSQUITO BITES

An initiative of the
“Identification and Distribution
of Mosquito Vectors of Medical

Importance on the island of
Cyprus (ID-Vec)” project
Technical Committee on Health

Mosquito species are an infamous
nuisance to humans and they have the
ability to affect our quality of life,
outdoor working conditions, athletic and
leisure activities. Even just one mosquito
entering your house can ruin your whole
evening while enjoying a movie or can
lead to poor sleep due to buzzing near
your ear all night.

By way of viruses and parasites, some
mosquito species also carry the risk of
transmitting d es to humans through
biting, making them a public health
concern. Mosquitoes can act as vectors
of malaria, yellow fever, Chikungunya,
West Nile fever, dengue fever, filariasis,
Zika and other arboviral diseases.

€n: .
Disease vector is any agent

which carries and transmits
an infectious pathogen into
another living organism 22 b1

DID YOU KNOW THAT YOU COULD
BE BREEDING MOSQUITOES IN
YOUR OWN HOME?

The mosqguito life cycle consists of four stages: egg,
larva, pupa, and adult. Female mosquitoes bite
animals and humans in order to produce eggs. Our
blood provides them with the nutrients necessary
for developing eggs. In a few days’ time, eggs are
either deposited directly on water, on surfaces of
water-holding containers or the ground. Because
mosquitoes nead water for the first three stages of
their life cycle, it is essential to monitor standing
water sources™, These can be:

Standing water in rain gutters, old tires, buckets,
g gutters, 3 2
plastic covers, toys, manholes, or any other

container where mosquitoes can breed.

3¢ Water in bird baths, fountains, wading pools,
barrels and potted plant trays.

¢ Temporary and/or swimming pools, rock poals.

K channels, marches, riverbanks floodwater.

References

2001). A Dictionary of Epidemiol
rity Prass. p. 185. ISBN 978-

An integrated Approach.

-approach
nt Mo

t-repelients/tips-pravent-masquito-
ghttheBite

prusfinsect-bite-preventiont

This action of the Technical Committee on Heaith is funded
by the European Union and impiemented 2y UNDP in
coordination with OSASG

HOW TO PROTECT YOURSELF FROM
MOSQUITO BITES

PHYSICAL MEASURES™

“prevent ‘mosquitoes from coming close to
you in the first place.??

Install window and door screens if they are not already
in place. Completely cover baby carriers and beds with
netting.

Ensure that all door and window screens do not have
tears or holes and that they are tightly fitted.

PERSONAL PROTECTION

A masquito’s first choice for biting is your bare,
unprotected skin. When going outside, especially at
times when mosquitoes are active, make sure you
wear appropriate clothing that s difficult for the
mosquitoes to penetrate. Wear light-colored,
loose-fitting, long-sleeved shirts and long pants.

v 4 Insect repellents containing DEET or picaridin are the
most effective. | Always follow the instructions on the
label.

HOW TO CONTR
MOSQUITO LARVAE

At the larval stage, mosquitoes are concentrated,
less mobile and easily accessible,

HABITAT MANAGEMENT!

Involvement of the community Is essential to these
interventions, especially in urban areas. | Citizens and
residents of high-risk areas of mosquito-borne
diseases can be proactive in eliminating standing
water or alerting the competent authorities about
their presence to conduct mosquito control.

Successful control effarts are those combining.
breeding source removal with other means of
control.

What would happen if we used a magic wand to
get rid of all the mosquitoes in the world?

““ Do not forget that although they can be
perceived as a nuisance, not all of them bite.
Mosquitoes are a critical food source for living
beings at the bottor? cf the food chain. 2




Next Steps



From distribution and abundance maps to risk maps

* |sland-wide survey for native and invasive mosquito vectors (egg,

larvae and adults) — Dry and wet season | Pathogen screening
* VBD Integrated Management Plan
* Early warning system for mosquito outbreaks / MBDs
* Enhance citizen science and public sensitivity regarding VBDs
* Increase public awareness on prevention and protection measures

* Establish the fundamental pillars for integrated vector management

58



Acknowledgements

ﬁ “ Dr. Marlen I. Vasquez }]

’ “Ceyda Ergil

|Me|iha Tavukecu

)

Dr. Yesim Orek
Gumisdag

H Dr. Burak Ali Cicek

H loanna Angelidou

H Prof. Dusan Petric

59



Acknowledgements

HGregoris Notarides |] 1 Dr. Katerina Drakou }]

[| Prof. Dr. SUkri TGzmen \]

" !| Dr. Kamil Erguler ‘] _ ;lChristiana Tourapi ]

| Marios Violaris ]

Mg ‘IDr. Aggeliki Martinou {]

-

60



Questions and Answers



%

k you for
ttention!

{




