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What are we doing in Turkey?

Ecological and ———] Reservoir studies
GIS-related studies - Prevalance
- Diagnosis
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Epidemiological
Status
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Vector studies
- Fauna
- Dissection & identification
_______—| -Blood meal analysis
- Pathogen search
- Sand fly rearing

Human related studies
- Active case detection
- Passive case detection
- Diagnosis
- Novel treatments

ANKARA

* International collaborations (European, Asian & Northern African countries)
* There is no control program for sand flies in Turkey

* The situation and endemic regions are known, we need to arrange
surveillance system in different levels



i Sand fly Species in Turkey i

* Phlebotomus
5 subgenus .

— P. papatasi Larroussius
 Paraphlebotomus _ — P. tobbi
— P. sergenti (CL) 25 SPECIES — P. major
— P. similis (CL) — P neglectus
— P. alexandri :
S — P. syriacus
— P. jacusieli
P caucasicus — P. transcaucasicus
* Adlerius Transphlebotomus — P. perfiliewi
— P. halepensis (CL) * P. anatolicus — P. kandelakii
— P. balcanicus * P killicki — P. mascittii
— P.simic — P. galilaeus
— P. kyreniae ,
— P. burneyi

— P. brevis



P. halepensis (L. tropica- CL) /‘§
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P. tobbi (L. infantum - CL)
P. sergenti (L. tropica - CL)

P. papatasi (L. major - CL)
P. sergenti (L. tropica - CL)

P. similis P. tobbi (L. infantum - CL) P. tobbi (L. infantum - CL)
(L. tropica - CL) P. sergenti (L. tropica - CL) P. sergenti (L. tropica - CL)
P. neglectus P. alexandri ?? (L. donovani —CL) | p, syriacus (L. infantum — VL)
(L. infantum - ZVL) P. papatasi (L. major - CL)
P. neglectus (L. infantum — VL)




Sand flies of Cyprus <
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P. perfiliewi (Dokianakis et al., 2018; Ergiinay et al., 2014)

P. killicki (Trans) sympatric with P. economidesi (Dokianakis et al., 2018)
P. mascittii (?) (Adler, 1944; Leger&Depaquit, 1998)

P. jacusieli (Adler, 1944; Leger&Depaquit, 1998)



Surveillance of sand flies
(Prepared for Turkish MoH in 2016)



Table 1 Different types of VBD context based on the current presence () or absence (-) of disease (endemic human
cases), pathogen or vector, exemplified for the Netherlands

Context Endemic Pathogen Vector Examples of diseases holding for the Netherlands
Disease*

1 Y v v | Lyme borreliosis

2 v \ Dirofilariasis

3 - - \ Tick-borne encephalitis

4 V - Leishmaniasis

5 Crimean-Congo hasmorrhagic fever

* Endemic infections with human cases. Braks et al. Parasites&Vectors 2011, 4:192

From a public health point of view, 5 different
types of VBD situations (contexts) are identified

All endemic VBDs fall under context 1 and the
various non-endemic VBDs fall under one of the
remaining four contexts (2-5)

To identify, assess, communicate and ultimately
control VBDs, monitoring and surveillance tools,
appropriate to the context, are needed

Braks et al. Parasites&Vectors 2011, 4:192



Surveillance system for sand flies

/\ E

\

Categorization of endemic
areas (from 0 to 5)

According to absence/presence of
case/pathogen/vector

By using previous data AND new studies
(Changes is always possible)

Clarification of the causative
Leishmania species

Completion of existing
information on sand flies

By using previous data AND filling the gaps
with new studies

Preparation of the maps Risk maps by including climatic data

The system needs to be established
according to the level of endemic area

Establishing monitoring
system

Defining surveillance
strategy

—
—)
—)
:> Maps showing case AND sand fly distribution
—
—

For creating early detection system




The contents of surveillance program for sand flies

* Medical importance of sand flies
e Sand fly general information

e Sand fly collection, transportation and identification
methods

* Sand fly species recorded in Turkey
* Procedures for sand fly pathogen screening

* Procedures for the collection of environmental
parameters

 The aims of the surveillance program
* The responsible institutions for applying the program
e Applications of surveillance program
 The components of control methods



Main aims of the Program

Detection of sand fly season in the area

Detection of the changes in the distribution
and abundance of sand flies by time

Ensuring timely decision about preventive
measures that can be taken

Detection of the places for insecticide

applications (possible combination with mosquito control
applications)

Evaluation of the integrated control programs




Main Actors

Ministry of Health (MoH) Headquarters
Provisional branches of MoH

Reference centers and labs

Universities (for advising and research)



Creating basic data

* |dentity Card for each endemic area

e Creating an Index
* HOW?
— Historical data on vector, parasite and cases

— Detection of target vector species

— Creating a “real time system” for case recording
(allowing to follow cases every day)

— Environmental variables



Procedures for applying surveillance

Surveillance should serve positively to the control
measures

Determination of responsible institutions and persons

Determination of the techniques and procedures to be
used

Determination of selected localities
— Domestic

— Peridomestic

— Sylvatic

— Microhabitats !!!

Timing and frequency of the collections according to the
place and work power

Determination of cut-off value to help early warning system



European Network for Arthropod Vector Surveillance for Human Public Health

& ¢ | vBoRNET
e(/' C

’ VBORNET Vector Questionnaire News Newsletters Maps

VBORNET

R VBORNET - European Network for Arthropod
eeeeeeeeeeeeeee Vector Surveillance for Human Public Health

News

Why mapping is important?

The VBORNET project is focused on
preparing distribution maps of
important arthropods vectors

(mosquitoes, ticks, phlebotomines)



Important sand fly species in Europe

P. (Larroussius) ariasi P. (Paraphlebotomus) sergenti

P. (Larroussius) perniciosus P. (Paraphlebotomus) similis

P. (Larroussius) perfiliewi P. (Paraphlebotomus) alexandri
P. (Larroussius) neglectus/syriacus

P. (Larroussius) tobbi

P. (Transphlebotomus) mascittii

P. (Phlebotomus) papatasi
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Phlebotomus perniciosus - current known distribution: January 2018
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Why their distribution is
limited in the same
geographical area in opposite
directions?

P. perniciosus

Eastern limit of P. perniciosus
and
western limit of P. tobbi
is overlapping

P. tobbi
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Phlebotomus tobbi - current known distribution: January 2018
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Phlebotomus neglectus - current known distribution: January 2018
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P. neglectus/syriacus

Why P. neglectus/syriacus

and
P. perfiliewi

succeed to spread
to more western limit

not P. tobbi ?
P. tobbi

-?}sc igfga: Phlebotomus perfiliewi - current known distribution: January 2018 %1_ efsam Phlebotomus tobbi - current known distribution: January 2018
Legend ; ‘_ﬁ ol . Legend
g & P. perfiliewi = =
3 Introduced 0 Introduced
Antic. Absent Antic. Absent
B Obs. Absent B Obs. Absent
B Nodata B No data
Unknown Unknown
Countries/Regions Countries/Regions
not viewable in the not viewable in the
main map extent* main map extent*
‘ .‘ Malta ob Malta

V Monaco
n San Marino ’ .
.

~

z, Gibraltar .

Il Liechtenstein

"\ Aores o)
[ Canary Islands
[ (Es)

' \ Madeira (PT)
,‘ Jan Mayen (NO):

) e
n San Marino
—U_’ Gibraltar
“ Liechtenstein
f"'o P Canar(yE ;s)lands
' \ ‘ Madeira (PT)
7‘]“ Mayen (NO)

ECDC and EFSA. Map produced on 25 Jan 2018. Data presented in this map is collected through the VectorNet project. The maps are validated by designated external experts prior to publication. Please note that the data

do not represent the official view or position of the countries. * Countries/Regions are displayed at different scales to faciltate their

©UN-FAQ; ©Turkstat.

ECDC and EFSA. Map produced on 25 Jan 2018. Data presented in this map is collected through the VectorNet project. The maps are validated by designated external experts prior to publication. Please note that the datd
do not represent the official view or position of the countries. * Countries/Regions are displayed at different scales to faciltate their visuali inistrati sing

©UN-FAQ; ©Turkstat.




&

ecde gf_ga- Phlebotomus sergenti - current known distribution: January 2018 efsam Phlebotomus similis - current known distribution: January 2018
Legend ) Lv' . Legend ‘ ‘?' . .
= P.sergenti | mo & & P. similis
“7 Introduced 1 Introduced .

Antic. Absent Antic. Absent % S
Bl Obs. Absent I Obs. Absent
B No data B Nodata

Unknown Unknown

Countries/Regions
not viewable in the
main map extent*

[ e
] v
n San Marino
W Gibraltar
“ Liechtenstein
'\—\ o Azores (PT)
t\ Madeira (PT)
E Jan Mayen (NO)

Countries/Regions
not viewable in the
main map extent*

Malta

m Monaco
n San Marino
‘ z, Gibraltar
Liechtenstein

A\ | Aares D)

‘T"' Canary Islands

o 4 (ES)

S\ Madeira (PT)
Elan Mayen (NO)

ECDC and EFSA. Map produced on 25 Jan 2018. Data presented in this map Is collected through the VectorNet project. The maps are vallda'zd by d&gmmd external experts prior to publication. Please note that the datd

do not represent the official view or position of the countries. * Countries/Regions are displayed at different scales to facilitate their

©UN-FAO; ©Turkstat.

ECDC and EFSA. Map produced on 25 Jan 2018. Data ptsanzd in tms map s | collected lhvough the ve:tnmel project. The maps are valuhma by dslgmed edernal experts prior to puoumlon Please note that the data
lisplayed at

do ot represent the official view or position of the countries.

to facilitat (©UN-FAO; ©Turkstat.

Lic " efsam

Phlebotomus alexandri - current known distribution: January 2018
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Subgenus Paraphlebotomus species

Useful for understanding
the gaps in the region



P. (Larroussius) ariasi
Current known distribution: January 20147
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No data
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Outermost regions
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P. (Phlebotomus) papatasi ¢4

Current known distribution: January 2014~

= Present
Antic. Absent

= Obs. Absent

“ No data
Unknown

Outermost regions

w  Azores (PT) ?
Canary Islands (ES)

= Madeira (PT)
Svalbard/Jan Mayen (NO)

ECDC 2014/VBORNET



® Sample Sites

Risk Level
High : 39




Validation of Risk

*%3‘??“

® Sample Sites
e Patient Location

Risk Level
High : 39

.Low:3



Conclusion (Surveillance)

One shot is not enough (think for statisticians)

International guideline for sand fly
surveillance is necessary

Datasets needs to be standardized for
comparing or combining data in European and
global level, if possible

We cannot know everything, multidisciplinary
studies are important



Examples of Control Measures
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Impregnated Bed nets /¥ e %

@é‘ ®CAMILI
*

* Eight villages endemic for
CL were divided into
three operational zones:

®OTLUK GoyhanRive
® KOYUNEVI
M &
&
e
ADANA /\/\ &
2)
ﬁ//yﬁ
MEDITERRANFEAN SFA /\/\

— Intervention village:
LLIN' Olyset® PlUS (Sumitomo Co Ltd)

— Control village: T i e i)
No bed net Y i

O.camili sl -

— Buffer Zone:
Six villages between the
above two villages

Otluk

N
'0 9 10 15 20}
P ™



Impregnated Bednets - Questionnaire

Information about
Address

How many people lives in
same house

Any bednet usage
history?

Any CL case before ?
Questions about
treatment (if any)

Place of the CL scar

When first seen ?

Adana Il Imamogiu ve Gevresi Kylerde Sark Gibani Hastaliginin
insidans / Prevelans Oranlan Belideme Anketi

Hacettepe (nivarstes Fen Faslites Bivalgl Ballmi Ekoioy ASD EBAL Laborsuvan, Ankara
Aorupa Bl FRETESENEXT (Thama Ee-aiIF FOTE 0TS Biokgy and control of Vector-bame infections in Euraps)

A. ADRES BILGILERI

Cinsiyel, ‘Kadin, O Bk, [

B. GENEL BILGILER
Evde kac kisi vasivorsunuz?
Evde birden fazla aile savis
Hanai aylarda;

digarida uyuyorsunuz? -

igarde uyuvorsunuz’y
Sicak aviarda ieride
UYUNDTTIUEL MUZ
Cibinliginiz var mi? :
Kac wildir burada mMunuzT
Gecen vaz buradamivdiniz?
Eder “Hayr” ise, gecen yaz
Burava aeldiniz iz mi? kag adn_
Il:EI.Il:Iu‘lu".‘?I

C. CL TANI OZELLIKLERI
Lezyoniciban var mi¥

Lezyonun ilk adrilddgl tarh son 1 il icinde son 1 yildan gnce.

Son 1 yil icinde hanai ddnem?  : Kasim 2011-Mayis 2012 Mayis 2012-Aralik 2013
Tedavi cidunuz mu? :

D. YARA |Z| (SCAR) ﬁZEI.LIK].ERI

Yara izi (scar) var mi?

Daha once CL nrdunuz mu?

Me zaman oldusuz : son 1 vil iginde son 1 vildan gnce.

Son 1 wil iginde hanai dénem? Kagim 2011-Mayis 2012 Mayis 2012-Aralik 2012

Tedavi oldunuz mu?

Katidwfimz ve yardumianimz igin tegekkir edenz







Impregnated Bed nets - Entomology &

* Entomological study:

— CDC light traps -  Post-Intervention (%)

— sticky paper traps - “ Pre-intervention (%)
* The use of s

impregnated bed nets ..... )’

did not effect on -

reducing the density e

of P.tobbiinthe '

intervention area o .

compared to the .

control area



Impregnated Bed nets — Efficacy on CL prevalance

More than 1800

inhabitants were . 4.78% 4.31%

included in this study 45 s
s 3.67%
145 of them (7.25%) .
were infected before S ;
. o 2.
our study: Potentially 5 2
immune to reinfection! £ 1-:
0.37%
Before the study, CL 0.5 °
0
prevalence was Kizillar (intervention) Malihidirli (control)  yjJjages

1 1 Figure 2. The annual changes of cutaneous leishmaniasis incidence (%) in intervention
rema rka b Iy h Igh In bOt h and control villages between May, 2013 and May, 2014.
villages.

The reduction rate of yearly CL cases was 92.2% !
It is reducing risk of CL infection



Vol. 39, no. 2 Journal of Vector Ecology 395

Evaluation of the efficacy of Olyset® Plus in a village-based cohort study in the
Cukurova Plain, Turkey, in an area of hyperendemic cutaneous leishmaniasis

Filiz Gunay', Mehmet Karakus®, Gizem Oguz', Mert Dogan', Yasemen Karakaya', Gokhan Ergan',
Sinan Kaynas’, Ozge Erisoz Kasap', Yusuf Ozbel?, and Bulent Alten'*

‘Hacettepe University, Faculty of Science, Department of Biology, Ankara, Turkey, kaynas@hacettepe.edu.tr
“‘Ege University, Faculty of Medicine, Pamszmﬂug} Department, Bornova Izmir, Turkey
‘Mehmet Akif Ersoy University, Veterinary Faculty, Burdur, Turkey

Received 20 June 2014; Accepted 21 August 2014

Criermnicdl dridlysis ]
 The average permethrin
and PBO contents were ¢ There was no significant

determined using the decrease of both permethrin
CIPAC method and PBO content of Olyset®
(www.cipac.org) Plus under normal conditions

of use over a one-year period



Larvacides

e Larvacides are using in
various water sources
for mosquito control

* This is not applicable
for sand flies

* |nsecticides (low dose)
can be used in places
where soil and organic
wastes remain in the
same place for >50 days

* This application is using
for house flies




Indoor thermal fogging

For increasing
effectiveness, the
application can be
done in the time that
sand flies are active




Outdoor fogging Tip &

e Can be applied for
sand flies

* The application
should be carried
out at active hours
of sand flies, when
possible, to include
resting sites




Outdoor cold fogging b

e Cold fogging (ULV) can be done in the evening
or night during summer months




Physical/Mechanical Measures

 Sand flies need to rest and hide
for two reasons

— For developing the eggs after
sucking blood and mating

— For protecting themselves from
unsuitable climate conditions such
as sun light, rain, strong wind, etc

* The resting places need to be minimized

* Improving the surfaces is also useful if any
kind of insecticides are used

— Insecticides stay longer if the surface is flat



Physical/Mechanical Measures S

* Inrural places, it is
recommended that the trees
where the sand flies are
resting are lime-ridden up to
1-1.5 meters in height

 Because, sand flies climb to
trees by hoping from the
ground

* Pesticides used in agricultural
areas also affect sand fly
populations



http://www.google.com.tr/url?sa=i&rct=j&q=lime+whitewash+for+trees&source=images&cd=&cad=rja&docid=x1eT5mTnxYX00M&tbnid=JFxVUIbo6FgevM:&ved=0CAUQjRw&url=http://clelainromania.blogspot.com/2011/04/and-trees-in-white-stockings.html&ei=gnIuUYnhOsWAhQe7toBI&bvm=bv.42965579,d.ZG4&psig=AFQjCNG7lsXE5dMHZGHXXXfHteWlKI02sA&ust=1362084734303791
http://www.google.com.tr/url?sa=i&rct=j&q=lime+whitewash+for+trees&source=images&cd=&cad=rja&docid=x1eT5mTnxYX00M&tbnid=JFxVUIbo6FgevM:&ved=0CAUQjRw&url=http://clelainromania.blogspot.com/2011/04/and-trees-in-white-stockings.html&ei=gnIuUYnhOsWAhQe7toBI&bvm=bv.42965579,d.ZG4&psig=AFQjCNG7lsXE5dMHZGHXXXfHteWlKI02sA&ust=1362084734303791

Training workshops for Leishmaniasis




A new approach for controlling
sand fly populations

Microbiome
(bacterial microbiota)



Sand fly gut microbiota <

Microbiota studies in human and insects are getting increase

Both sexes of sand flies feed on natural sugars, and only females feed on
blood

The interaction between midgut flora of sand fly and Leishmania has an
importance, because metacyclogenesis takes place in the midgut and
bacterial composition may either enhance or inhibit the parasitic activity

We need to look for “paratransgenic bacteria” for controlling sand fly
populations
— genetically transformed microbes to express anti-parasitic molecules for
reducing the transmission
For this, suitable candidate bacteria need to be identified in the vector
species and host-bacteria interactions need to be clarified

Sand fly gut microbiota are also transferred to the bite site,

promoting neutrophil recruitment and parasite dissemination to distal organs
(Aksoy S, Cell Host Microbe 2018, 23:8)



Sand fly gut microbes are
egested into host skin
alongside Leishmania
parasites

It triggers to start host
inflammasome

It means, vehicles come
to biting site to carry
Leishmania

Giving antibiotics to sand
flies before transmission
abolishes neutrophil
infiltration

Abolishing neutrophil
infiltration at bite sites
impairs Leishmania
dissemination

Sand fly harboring mature Leishmania infection

~
=N Antibiotic-treated
a\”} 2 prior to transmissione, j ‘*/”.
£ o "“%{.’ Skin Interface {\.h

| () metacyclic

% ‘.-_“27\ sand fly gut

1
Inflammasome bacteria

Activation TlL1B
neutrophils Y . a )
A%y )
k\l ) ’
ol Py o
|L1B Lﬁ
°® L
Parasite 3 weeks later No parasite
dissemination gpleen dissemination
7S ‘
:"’ | .
bite site

(Dey et al., 2018, Cell Host & Microbe 23:134)



SCIENTIFIC REPQRTS

Midgut Bacterial Diversity of Wild

Populations of Phlebotomus (P.)

papatasi, the Vector of Zoonotic
Aeeaprad: 3 Ooeper 2017 Cutaneous Leishmaniasis (ZCL) in
s ctssisass ) | e av

Mehmet Karakus“, Burgin Karabey?, Saban Orgun Kalkan?, Given Ozdemir?, Gizem Oguz3,
Ozge Erig6z Kasap?, Biilent Alten3, Seray Toz' & Yusuf Ozbel*

* To identify the microbiome of different natural

populations wild-caught and laboratory reared
P. papatasi specimens

* To identify the possible paratransgenic bacteria
candidates, which could be used in the control of
sand flies/leishmaniasis

* Optimizing Denaturating Gradient Gel
Electrophoresis (DGGE) for this analysis




Results

13 different bacteria belonging to nine families were identified
from DGGE band sequences

All specimens (from field and lab), including males, bear bacteria
in their gut

Wolbachia sp. was the most abundant, presented in all studied
pools

Bosea sp. and Variovorax sp. not detected only in field-collected
specimens

Relative frequency %

1.0

Bl Phyllobacteriaceae
I Bradyrhizobiaceae
0.8+ B Comamonadaceae
Bl Anaplasmataceae
0.6 I Bacillaceae
Bl Rhodocyclaceae
0.4+ I Enterobacteriaceae
Xanthomonadaceae
0.2 Caulobacteraceae
0.0~
600*00 0‘\0
&

Sand fly sampling locations

Relative abundance of gut bacteria of
different P. papatasi populations

Variovorax sp.
Bosea sp.
Brevundimonas sp.
Ochrobactrum sp.
Pantoea sp.
Thauera sp.
Wolbachia sp.
Klebsiella sp.
Bacillus cereus
Erwinia aphidicola
Serratia marcescens

Candidatus
ishikawaella
capsulata

Stenotrophomonas
maltophilia



Results
Female specimens

have more bacterial

Phylogenetic diversity of gut bacteria (in genus level)

diversit

of male, unfed female and blood-fed female of i thei y
P. papatasi populations In their guts

6- Thauera sp.
> Ml (10 isolates) was
5 remae | the most frequent
E Bl Unfed Female bacteria among
£ the field collected
o) 2 o
3 specimens
a

0- Lab colony has

& & & & \0& :
ol s N S lowest diverse group
& ® v

of bacteria (3 taxa)
Sand fly sampling locations




Conclusion <

Microbiome of four different populations of P. papatasi

was not exactly similar

— Same species — similar vegetation — different bacterial
diversity

— For SF collection in the field: different ecological
environment & altitude needs to be selected

Presence of sand fly symbiont bacteria, Wolbachia, in
natural populations of Turkey and possible control agents
were identified

Further studies are needed to identify bacterial diversity
of wild populations of other vector SF species

Our next studies will aim the paratransgenic use of these
identified bacteria as a vector control agent



Problems in Insecticide Tests



Disadvantages of WHO's
tube test

* Not suitable for sand flies
(because of their size — physical
damage)

* Not designed for the flying
habit of the sand flies

* Impregnated papers can
only be used up to 5 times




Disadvantages of CDC’s
Bottle Assay

— Not suitable for field work

— Droplets may occur inside
the bottle because of the
changing humidity

— The sand fly specimens can
easily adhere to the drops

Newly designed insecticide test kits are necessary for sand flies
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