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EXECUTIVE SUMMARY

Visceral leishmaniasis is a disease that infects people and dogs and can te fata:.
Dogs and wild canine species are tihe miajor reservoir for this disease, weiuch s
transmitted to people by sand flies. An outbreak of visceral leishmaniasis took
place in central Israel and the Palestinian Authority during the last decade. The
project "Visceral leishmaniasis in the West Bank and [srael - distribution and risk
factors, using GIS" is intended to reveal the ecological factors that determine the
geogréphical spread of visceral leishmaniasis. We are employing a geographical
information system (GIS) analysis to investigate how these factors affect the
presence of visceral leishmaniasis, in order to be able to forecast where this
disease might outbreak.

During the second year of the project, a database on sandfly species in israel
and the Palestinian Authority was created with more than 14,000 flies from 44
trapping locations from the north to the south. Leishmania infantum DNA was
detected by a molecular method in some sandflies species that act as disease
vectors. The sandflies distribution is a key element for the understanding ot the
epidemiology and spread of visceral leishmaniasis. Databases on human and
canine visceral leishmaniaiasis have been created and the prevalence of infection
in the domestic dog and wild canids populations were determined. A non-
invasive molecular technique for the detection of infection in dogs was

developed, and comparative genotyping of parasite isolates from the Palestinian
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that the recent disease outbreak was a result of local infection possibly due to
incursion of humans into animal habitat, and not due to migration of infected
animals from the northern disease focus. Risk factors for the disease will be

assessed during the last year of the project when the distribution of infection will



be analyzed with the data on sandflies and geographical environmental maps.
Collaboration between the Palestinian and lsranii scientists has been contnycus
and a Palestinian-Israeli spatial analysis workshop was held with a iarge numbter

of Palestinian student participation.
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SECTION t

A) Research Objectives

1. Determination of the impact of geographic and environmental faciors on
the prevalence of visceral leishmaniasis in Israel and the West Bank
{Palestinian Authaority).

2. Determination of the potential importance of the presence of certain
reservoir hosts and vector sand flies for the spread of the disease.

3. Employment of geographic information system {GIS) and spatial statistics
for the analysis of risk factors and devising a model that would predict where

disease outbreaks may occur.

B) Research Accomplishments

The project has accomplished these goals set for the second year:

{A] Sandflies database - A survey leading to the creation of a large database
on sandfly species in Israel and the West Bank has been carried out.

The purposes of this survey were:
{1) To map where sandflies are found in Israel and the West Bank
{2) To investigate what sandfly species are found in different
geographical locations.
{3) To map where the sandfly species that act as vectors for
Leishmania infantum are located.

The distribution data on sandflies is a key element for the understanding
of the epidemiology and spread of visceral leishmanias:s and nsk factors
for this disease.

The database that we have formed includes a total of 8,396 sadnfiies
that were collected and analyzed during the project’'s duration. in
addition, for the purpose of adding information on additional sandfly
locations, we have added 6,332 sandflies that were caught during
earlier times and were not analyzed, or analyzed in part and needed a
revision on their speciation. In total, 14, 728 sandifies from 44
locations were analyzed (see table no. 1 and figure 1}.

Table 1 — Numbers and locations of sandflies caught and analyzed
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Sandflies caught prior to the study | 6,332
and re-analyzed
Total number of sandflies trapped 14,728

Number of trapping locations in the 16
West Bank (Palestinian Authority)
Number of trapping locations in 28
Israel

i Total number of trapping locations 44




The vectors of L. infantum in our region and the eastern Mediterranean
are Phlebotomus (Laroussius) pertiiew:, Phlebolomus tlar) neglactus.
Phlebotomus (Lar.) syriacus and Phlebotomus (lar.) tobbi. The
preliminary results of the study show that these 4 species are found in
the West Bank and Northern and Central Israel, and their presence
roughly parallels the spread of canine and human visceral leishmaniasis
25 estahlished during ear 1 of thic mrnines thngra 5t fe sddieiae DOR
performed on wild-caught Phlebotomus perfiliewi and Phlebotomus
syriacus in the West Bank disease focus of Jedidah has detected L.
infantum DNA in these two species, indicating these two vectors are
probably of importance in transmitting visceral leishmaniasis in the \West
Bank {Appendix no. 1}. In contrast, Phlebotomus papatasi, the vector of
Leishmania major, a causative agent of cutaneous leishmaniasis, was
found mostly in the Jordan valley, Jericho and Arava, where visceral
leishmaniasis is not present. The originally planned sandfly ELISA for
detection of Leishmania parasites in sandflies was replaced with a more
advanced technique of direct PCR to detect Leishmania DNA in
sandflies. Direct PCR has the advantage of enabling the speciation of
the leishmania parasites in the sandflies by DNA sequencing or PCR
and restriction fragment length polymorphism (RFLP).

The findings on sandflies will be analyzed in more detail during the third
year of the project, however, they provide important evidence for the
role of sandfly species popuiations in the spread of visceral
leishmaniasis in the Palestinian Authority and israel.

[B] Analysis of isolates, speciation and genotyping

Thirty seven L. infantum strains isolated from dogs or humans in northern
israel, the West Bank and central Israel were studied using random
amplified polymorphic ODNA - polymerase chain reaction {RAPD-PCR} or
DNA fingerprinting with the human multilocus probe 33.15. The origins of
the outbreak of leishmaniasis in central Israel and the West Bank were
investigated by examining genetic polymorphism in analysis of the
patterns obtained by RAPD-PCR or DNA fingerprinting and compared to
isolates from the older focus in Northern Israel, where this disease was
known for decades. Analysis generated three clades, but the strains were
distributed differently by each method. No correlation was seen between
clades generated by RAPD-PCR and geographic origin of the strain.
However DNA fingerprinting separated the strains geographically into
northern (clade A} and central (clade B & C) genotypic groups. These
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the Palestinian Authority is not due to parasite spread from the old
northern to the new central focus. The re-emrgence of the disease might
be due to changing ecological and environmental conditions leading to the
increased human incursions into and modifications of existing habitats
where sylvatic transmission was taking place.

This part of the study has been submitted for publication in a leading
scientific journal.

R



{C] Human and canine leishmaniasis databases

Databases on the cases of canine and human le:shmaniasis i israe: ann

the Palestinian Authority from 1994 to the present year have been
constructed and are continuousily updated and anaiyzed on a monihuy
basis.

(1) Dorrestic dogs databnase - *RE zases of ranine laishmanaisis rere
recorded from 1994 to April of 2004. All cases were diagnosed by
pasitive serology and most were also positive by culture and. 'or PCR.
The average annual number of cases was 16 {range 1 in 1994 - 33 in
2000). These included infected dogs detected by passive surveillance.
referrals from local veterinarians suspecting the disease, and by active
surveillance in foci of the disease. During 1994-2003, canine
leishmaniasis was detected in animals from 47 locations in central and
northern Israel and the West Bank. Of these cases, 25% were from
northern Israel and 75% from the central region. Ninety percent of the
cases originated from rural settlements and 10% from urban settings.
A clear overlap was found between the regions in which canine and
human visceral leishmaniasis are present. Interestingly, no clinical
human cases have been found in some of the most active canine foci
of the disease in Israel such as the villages of Nataf and Klil, whereas
in West Bank foci of active human visceral leishmaniasis, only a few
infected dogs are found. These interesting findings warrant further
research and may be refated to different nutritional conditions of
children ({the main risk group for human visceral leishmaniasis) or to
environmental factors.

A summary of our findings on canine leishmaniasis was presented
recently in a veterinary scientific congress. The abstract of this talk
will be published shortly in a veterinary journal {Abstract in Appendix
no. 2).

A wide-based serosurvey of canine leishmaniasis has been completed.
This survey was described in more detail in the first year's annual
report. it included 936 dogs from the West Bank and Israel. Six out of
790 dogs (0.76%) randomly tested were seropositive for visceral
leishmaniasis, and 22 of 146 {15%)} from disease foci were positive.
This study indicated that visceral leishmaniasis is mostly a focal
disease, and dogs from disease foci are more likely to be infected than
dogs randomly selected from the general dogs population. However,
the number of disease foci as shown in the database of infected dogs,
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and nerthern Israel and the West Bank.

{2} Human database -

{1) West Bank database - A general database of human visceral
leishmaniasis cases from 1994 to the present year (2004)
includes roughly 150 cases. In order to get more specific
details on the location of each patient (by village, not just by
district as is reported by the Palestinian Ministry of Health), we




have investigated each district separately and are in the initial
stages of forming a detailed database. We have detailed
databases for the districts where visceral !cishman:asis ‘s the
most prevalent and are expecting to finish the database from
all the districts within one month. In the Hebron area, our
database includes 51 cases of human visceral leishmaniasis
from 13 different villages. in the Jenin region, it includes 50
cases fro 16 villages, Patientg wiare all chiHeas 9D 0 aarg -

younger (age range 1-12 years; median age - 2 years). -

{2) Israel - Fourteen cases are currently in the database. These are
mostly young children as in the West Bank.

The number of human infantile cases of visceral leishmaniasis
in the Palestinian Authority is higher than we initially expected.
Further analysis on the locations of patients and risk factors for
the disease will be carried out in the third year of the project.

{3} Wild canine study - Sera from wild canids { jackals, foxes.
wolves) caught by the National Reserves Authorities were
analyzed for seropositivity to Leishmania infantumn. This
component of the study has been completed. Of 158 jackal
(Canis aureus) sera, 7.6% were seropositive. Of 93 fox
(Vulpes vulpes) sera, 2% were seropositive, and of 16 wolf
{Canis lupus) sera, 1 (6%) were seropositive.

D] Improved molecular diagnosis of canine visceral leishmaniasis —

We have found that detection of Leishmania infantum infection in dogs by
non-invasive PCR using samples taken by a cotton swab from the
conjunctiva, is superiof to invasive diagnosis by aspirates from the spleen
or by PCR of blood. This new technique was developed during this project
will be useful for prevalence studies and also for direct diagnosis of
infection in dogs.

A paper on this study was recently published in the Journal of Infectious
Diseases {Appendix no. 3).

[E] Training: Palestinian-israeli Workshop on Spatial Analysis of iInfectious
Diseases

A three days Palestinian-lsraeli workshop on spatial analysis and GIS
(geographic information system) techniques in the study of infectious

e DU PR I B | A o O T L B AT T o o T Sl . Y™l
- E . ..

I

The aim of the workshop was to study and practice spatial analysis
technigues as tools for epidemiological research with special emphasis on
vector-borne diseases, in particular leishmaniasis. The workshop was
attended by 16 participants of which 10 were Palestinian, 4 Israeli and 2
Americans. Prof. Mark L. Wilson from the Department of Epidemiology.
School of Public Health, at the University of Michigan, Ann Arbor, who is the
spatial analysis consultant for this project, tutored most of the lectures and
practical sessions in the workshop. Several sessions were devoted to group
discussions of the students’ projects and the implications of spatial analysis.



Some more time was spent on direct counseling of individual students. The
participants were encouraged to describe their projects and future plans to
the whole group, and received comments and suggestions from tner peers
and seniors. A session was also devoted to the use of on-line internet
resources for spatial analysis. A report on this workshop was added as an
appendix to the July 2003- December 2003 semi-annual management report.

IF] Disease fori sturfies

A study of micro-environmental data collection and analyses by GIS in
positive and negative village foci for VL which are disease foci was carried
out in Nataf in Israel and Jdidah in the northern West Bank. In addition,
epidemiological information was collected in more “positive™ wvillages
including Klil, Nili and Sirs and in "negative” dog village populations. The data
collected in the foci is under analysis for risk factors of infection. Preliminary
results of these analyses suggest that ownership of farm animals and poultry
may be risk facors for canine and human visceral leishmaniasis on a focal
scale.

[E] GIS analysis of macro-environemntal data —

This final component of the project involves the overlying of the disease
distribution map over environmental database maps (topography, land use,
temperatures, soil types). An important part of this component is the overlay
of the sandfly species distribution map formed by the data collected in the
first two years of this project (section [A]) over the disease distribution map
and the environmental maps. Analyzes of the distribution pattern of the
disease facilitate the determination of risk factors. Initial results from the
disease distribution comparisons indicate that visceral leishmaniasis in dogs
and humans is mostly present in the central and Northern Israel and in the
central hiiis of the West Bank (Figs. 1 & 2). The foci are mostly in hilly or
mountainous regions with a coocler climate, and generally away from deserts
and from the coastal plain close to the Mediterranean. Also, most infected
dogs and humans are from rural villages and not from urban settings.

B} Scientific Impact of Collaboration

The connection between the Palestinian and lIsraeli principal investigators
remained intensive during the project’s second year. Prof. Abdeen and Dr.
Baneth communicate by phone or e-mail on a near to daily basis. In addition to
that, meetings to discuss the research progress are held roughly every month. Al
™~ !,..li.' -A-A..-lt!_'l'.‘.. LI - - [ -.nal-.... l....‘X A o=t
other The meetings often include students and other research collaborators. The
closeness of the partners’ research institutes is an advantage that allows a
strong cooperative capacity with exchange of students and scientific techniques
know-how. Testing for the visceral leishmaniasis such as serological analyzes,
PCR for [eishmania DNA and culturing of parasites are often performed by one
side for the other, and the Palestinian laboratories have attained the capacity to
perform these tests.
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Prof. Mark Wilson from the Department of Epidemiology, University of Michigan
in Ann Arbor, the GIS advisor to the project, has visited the Hebrew and Al Quds
Universities for a2 second time 11 September ot L0003, Durning the Sestenioer gt
an israeli-Patestinian GIS workshop was neid. Both wvisits inciuded meetings witn
Palestinian and lsraeli students and visits to field sites. These activities iurther
strengthened the collaboration between the Israeli and Palestinian scientists and
their research teams.

C) Description of Project Impact

The project’s results wili be used for understanding where in Israel and the
West Bank does visceral leishmaniasis occur, to identify the ecological risk
factors and for devising a model that would help predict where disease
outbreaks may occur in the future.

The data that has been collected during the first two years of the project is
extensive and includes a large number of sandflies collected in multiple locations,
a thorough investigation on the prevalence and distribution of human
leishmaniasis in the West Bank and Israel during the past decade, a wide-based
database on clinical canine leishmaniasis and a serosurvey of dogs and wild
canids. This data reveals that the disease is even more prevalent and widespread
than expected when the project was initiated. The main risk of human disease is
clearly in the West Bank with over 150 cases during 10 years of the potentially-
fatal infantile disease. Spatial analysis of the data collected in the project’s first
two years will be processed during the last year of the project and will faciiitate
a summary of the epidemiology of visceral leishmaniasis, identification of nsk
factors, and formulation of precautions to be taken by the local health
authorities. International disseminatiocn of the knowledge gained on visceral
leishmaniasis in the West Bank and lsrael in this project is made by scientific
publications (Appendix no. 1) and by presentations in !ocal and international
scientific congresses {Appendix no. 2} More mutual Palestinian-israen
presentations and publication will follow.

D} Strengthening of Developing Country Institutions

Research in the Palestinian Authority is conducted by Prof. Abdeen in the field
and laboratory in close cooperation with the principal investigator {Or. Baneth)
from the Hebrew University. The research program involves Palestinian students
and technicians at Al Quds. These students and technicians have been trained at
the Hebrew University, and are directly involved with research at the Hebrew

University,
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in a Masters of Public Health (MPH) degree program at the Hebrew University
School of Public Heaith. Before entering the MPH course, Suheir trained for 3
months in molecular techniques for the detection of leishmaniasis at the Hebrew
University. Ms. Kifaya Azmi, a Palestinian technician at the Al Quds University
medical lab has trained in the Hebrew University and is currently performing
ELISA assays and isolation of Leishmania strains in Al Quds. Ahmad Amro,
another Palestinian student, has carried out the epidemiological data collection
on human ieishmanisis in the West Bank and keeps in close contact with Dr,
Baneth.
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The Israeli-Palestinian GIS workshop held in September 2003, in which 10
Fatestirman students attiiated witn Ar wuds Umivers:iy partopated, sas aouioes
important aspect in the strengthening of the Palestinian research capacity. The
direct tutoring of students, group discussions and demonstzation of use ¢f
internet resources for research were helpful for students in improving their
research projects.

E}) Future Work

The project has achieved the goals set for year 1 and 2. Large databases have
been created, data has been mapped and molecular analysis of Leishmania
isolates has been carried out. The major goal ahead is the analysis of the large
amount of data collected in the first and second years and the interpretation of
the results. Some of the initial data collected and the molecular techniques that
were developed, such as the non-invasive PCR have already been published by
us. However, there is more information to be presented at future international
scientific congress, and in the form of scientific manuscripts authored by the
Israeli and Palestinian principal and co-principal investigators, together with
research students.

SECTION Nt

A} Managerial Issues

Despite the difficult political situation in lsrael and the West Bank, the project
has progressed and has reached it's final year with fulfillment of the research
plan made. Entrance permits into Israel for students from the West Bank wishing
to reach Jerusalem are difficult to get at times. These permits are also restrictive
and often allow the Palestinian students to stay at Al Quds or the Hebrew
University during certain hours and not overnight. Movement within the West
Bank is also complicated at times due to the road blocks and inspection points.
However, it is stiil possible to collect sampies such as dog sera and sand fhes, in
the West Bank, When direct communication between the researchers and
students is difficult, transfer of data is done via telephone and e-mail.

B} Budget changes

No major budget changes are currently needed.

C) Special Concerns

No protocols addressing the special concerns analysis made when the project
proposal was written have heen changed.

D) Collaboration, Travel, Training and Publications

During the second year of the project, collaboration between the Palestinian and
Israeli researchers and students commenced and intensified.

1. Mutual researchers contacts and meetings -
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The principal Israeli and Palestinian investigators keep in touch on a regular
basis and meet frequently to discuss issues related to the project and its
progress. The prinical investigators nave also cohiahorated in writing sceni-*:c
manuscripts {Appendix no. 1} and congress presentations {Appendix no. 2).

2. Training -

Much of the technical training of Palestinian technicians and students in
animal hand!ing and laboratory techninies vias carried oot ducipn tha firee
year. The second year laboratory training included training in performance of
serology by ELISA and PCR on tissues and sandflies.

In addition, a three days workshop on Spatial Analysis and GIS was carried
out in September of 2003 and tutored by Prof. Mark Wilson from the
University of Michigan (please see the July- December 2003 semi-annual
report).

3. Travel -

Travel for the purpose of this project was restricted to local travel to field
sites for the purpose of data and sample collections. This took place by both
israeli and Palestinian research teams. The international travel included in this
project is Prof. Wilson's visit from Michigan to Israel.

4. Publications:

Two papers were published during the past year with partial support from
this project. An additional research manuscript on the genotyping of
Leishmania isolates has been submitted for publication. A research abstract
from a scientific congress has been presented with full support from the
project and will be published. Next year, we expect to submit one or two
manuscripts summarizing the project’s findings and conclusions with fuil
support from the US-AID CDR program.

(1} Jaffe CL, Baneth G, Abdeen ZA, Schiein Y, Warburg A. Leishmaniasis
in Israel and the Palestinian Authority. Trends in Parasitalgy, 2004,
20: 328-332.

This paper is a review on leishmaniasis in Israei and the Palestinian
Authority. It was published in the most highly ranked parasitology
journal. This review deals with both cutaneous and visceral
leishmaniasis and describes some of the findings made during the
project’'s earlier stages, in addition to findings made by other
researchers {Appendix no. 1].
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epidemiology of canine visceral leishmaniasis in Israei and the West Bank
- an update. To be published in the israel Journal of Veterinary Medicine.

This abstract was presented at the 28™ Veterinary Symposium in April
2004 at Beit Dagan, israel. It describes our findings on canine visceral
leishmaniasis during the first and some of the second year of the project
{Appendix no. 2).
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(3) Strauss-Avyali D, Jaffe CL, Burshtain O, Gonen L, Baneth G. Polymerase
Chain reaction using noninvasively obtained samples, for the detection
of Leishmania infanturmm DNA in dogs. Journal of infectious Diseases.
2004, 189: 1729-1733.

This manuscript was published by Dr. Baneth's research group on
conjuctival PCR. This non-invasive technique was developed with partial
sunnort from the USA!D CDR program and is afso being acn:d ~ooe by
the Palestinian research team (Appendix no. 3).

Requests for American Embassy Tel Aviv or A.1.D. actions:
We have no special requests at this stage. Thank you.
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Mediterranean Sea

Tel-Aviv J@

’ Location of sandifsy trapping

Figure 1 — Locations of sandfly trapping in Israel and the West Bank
{Palestinian Authority). Trapping at close sites were marked with a single
signs.
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Figure 2 — A schematic presentation of the distribution of visceral leishmaniasis in
dogs (circles) and humans (stars) in Israel and the West Bank. The distnbution of
infection in dogs is arranged according to the vear of initial detection in the different
disease foct.
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Leishmaniasis in Israel and the
PYaiestiniain Authoiity
Charles L. Jaffe’, Gad Baneth?, Ziad A. Abdeen?, Yosef Schlein® and Alon Warburg®

'Department af Parasitology, Kuvin Centre ‘or the Study of Infectious and Tropica! Diseases,

Hebrew Universty-Hadassah Medical School, PO Boa 12272, Jerusalem 91220, Israel

25chool ef Veterinary Medicine. Hebrew University of Jerusalem, PO 8o0x 12, Rehovol 76100, israel

3Department of Community Health, The Al-Quds Nutrition and Heaith Research Center, Faculty of Mezs'cre & CLds Jrivers'ny
Hind Husseir! Buiiding, PO Box S1000, Abu-Deis, West Bank, Paiesuinian Authonty

Cutaneocus and visceral leishmaniasis in the Middle
East has been known since the early 1300s. Recent
epidemiological studies show that they are re-emerging
as important public health problems in areas long
believed to be disease free. Cutaneous leishmaniasis,
caused by Leishmania tropica, has become a significant
problem in northern israel and parts of the West Bank,
whereas zoonotic foci of Leishmania major in the
Jericho area and Negev desert present a threat to
increasing populations. Canine leishmaniasis, caused
by Leishmania infantum, is now highly prevalent in
central Israel and encroaching an urban areas. Recent
studies on the vectors and reservoir hosts, in addition
to the molecular characterization of Leishmania, are
helping us understand the dynamics of these diseases.

Leishmania spp. are the causative agents of leishmaniasis,
parasitic diseases with a wide range of clinical symptoms:
cutaneous 'CL¥ mucocutaneous; and visceral (VL. Leish-
maniasis currently threatens 350 million people in 33
countries worldwide, with 1-1.5 million CL and 500 000
VL cases reported annually {1,2]. In Israel and the
Palestinian Authority, similar to ather parts of the eastern
Mediterranean basin, Leishmania major and Letshmanta
tropica cause CL, and Leishmania infantum causes VL.
Notification of the Ministry of Health MOH) of these
diseases is required by law in both jurisdictions. but the
number of CL cases remains consistently under-reported
13,4]). This can occur for several reasons including the fact
that CL frequently heals without treatment, people fail to
seek medical care, and lack of reporting by physicians
and dinennsrie Inboratoras 141 IPatil recant’s rhoeen
LASUAID MU avglhe e A RV AL W el ap iy
defined areas [5.6] with CL occurring primarily in the
Negev Desert, Jordan and Arava Rift Vallevs, and VL
limited to the Galilee region of northern Israel
However, recent studies [4,7-9] suggest that the
areas affected by these diseases are expanding, and
probably overlap in many parts of Israel and the
Palestinian West Bank (Figure 1).

Much of this new infermation on leishmaniasis is a
result of cooperative efforts between Palestinian and
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Israeli tesearchers that were initiated more than
10 years ago. and have stood the test of turbulent times.
funding dithvulties and geopolitical vbstacies 10;
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Cutaneous leishmaniasis

Feolagical, clinteal, epideminlogeal and ~nvarw g
studies on leishmamasis conducted 1n Israel and the
Palestinian Authonity in the past decades have contri-
buted considerably to our undersianding of these diseases.
The presence of CL in Jericho was documerted scientific-
allv at the beginning of the 2{nh century '11.120. Saul
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Adler and Oskar Theodor were the first o study
Phlebotomine sandflies and the role they plaved in
transmission of CL in the region {13}, The vecior of
L DIG_]LF -referred to in early papers as L. tropica cr
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papamsr [13] and the ability of Ph. papatas: to transmt
promastigotes by bite was proven expernimentally [14].
Following the 1967 Israeli admunistration of the West
Bank, CL became a serious problem with the number of
civilian cases mare than quadrupling and peaking at ~ 125
that same vear {3]. Asccond, larger peak of ~ 230 cases per
vear was observed in Israel between 1982 and 1984
following the Peace Agreement with Egyvpt ard redeploy-
ment of the Israeli Defense Forces i1DF) in non-developed
areas of the Western Negev [15]. Stnce the 1990s, the
incidence of CL according two the Israeli MOH has
remaired more or less constant at between 0.5 and
2.5 caszes per 100 000 with a small peak occurring in
1995-1996 {3]. Information collected by the IDF on CL
shows a trend similar to that found by the MOH (1. Grotto
et al_, unpublished, see http/parasitologv-soc.md huji ac.
il/new page 5. htm) except that the incidence in zeldiersis
25-60 times higher than that for civilians [3.16] A peakin
CL cases in the Palestinian Authority was also observed in
1995, when the incidence reached almost 16 cases per
106 000 «MOH-Palestine, Annual Report 2001, http./
www.moh.gov.ps/annual%20report/graphs/graph6s.
htmlb). Since 1993, the number of cases in the West Bank
has steadily declined according to the Palestinian MOH.
reachirg 1.9 per 100 000 in 2000 and 2001 thttpiwww.
moh.gov ps/annual®%20report/graphs/graph68 html.
These statistics published by the MOHs or IDF do not
differentiate between CL caused by L. mrzoror L tranicn
Leishmania major

Several early studies dealt with the ecologv and pre-
vention of transmission in areas near Jericho [17,18].
Later. Schlein et al. [19)] confirmed the role of Ph. papatasi
it transmission of L. majur in foci of zoonotic CL in
the central Jordan Valley tnear Jerichol in addition to
the XNegev and the Arava deserts of southern
Israel. These authors showed that the reservoir hosts

Figure 2. Raservoir hosts of Lesshmana 5pp. in israet 3ad the Palesti~an AuthonTy. {a) Prammamy 0Oesus 3 The R0 16 nd Pl tor Ldsh =3 w2 —ac
Fapaias: sanct es dreed nside their burroas and feed on the sroma s Protograph by A Warburg' {bi Aoz hyrangs Provicd CAOETSE B D
n addtion to urban areas ‘n srael and ths West Bank Proizgraph dencls PytAnes A wmre VADDed o b #n3 1Neieel Yo mlet i s gt Tgna tasus

arurdruty.

1Prolegragr ay b Votypka, Chartes Univers:hy, Praguel {e) Photogranh of ¥ dog with (an widdedl 4-3nmamp § 005, ‘2ady 2na

R

i the Joican Ardva wiis I"' Sllldiels
+Psammoniys obesus. Figure 2 wherezs the ;ird ‘-!rr.(.'.

crassus wWas an important hest in the \‘-e-.r:'“ Negev
region close ta the Egvptian border 713200 In recent
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:n several zoonolic foar 11 seutherm berael Speradic
mfections in Gerbillus dasvuris and M crzssus were
also recorded [16].

Ecclagical studies on focl of L mg<r have incicated
that the vector-competence of Pk poporast in and desert
habitats iz hinked to iheir =biliy 1w
whereas sandflies from ocases were refractory 13 :n fection
i21,22]. Conversely, agricuiture and ¢iher anth
disturbances of natural habitats resuinn
humidity apparently enhance zoanolic ir
desert foci [23]. This could explain the vear.
incidence of CL caused by L. maxr:nthe
southern Jsrzel [3.16
might alse be useful :n cc-ntfa”'*e s.n.z”‘" es and leish-
maniasis near humandwellings 247 Cerainexciic plants
e.g Rictnus communiefed upon by PR pooaias t
cause paras.ie death,
Bougainvillia glabra, frequentiy used :n gardens were
found to cause high moenality of the sanddies

Iscenzyine profiles of L. mgpor strains iselated from
rodents. sandflies and CL patients in the Middie East and
Africa are mostly zymodeme LOXN-1 or \!G\'-“-"G 2L
although additional variants have been : 237 In
Israel and the Palestiman Authony three L manr
vanants (LON.1, LON-2 and LON.3 27 the cnzvme
6-phosphogluconate dekhyvdrogenase 6-PGD- were found
in different geographical areas crenira! Jordan Vallew.
Arava and Negev deserts: {27251 More recentiv. the
permissively primed intergen:c polvmeorphic - poiymerase
chain reaction (PPIP-PCR: was used o dimrunate
between L. major strains from these gevgraphic refions
{30). Because Ph. papatcs:is the vector o L =z
regions of lsrael and the West Bank. .t was suggest
the microheterogeneity observed amoang the
strains from the Jordan Valley, Arava and Negev
could be a result of the differences in reservoir hes
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Leishmania tropica

Until recently, relatively Little information was available
on the epidemiology of CL caused by L. trocpica in Israel
and the Palestinian Authoritv. Outbreaks were not

characterized, and cases were usually grouped together
with L. major [3]. Clinically, cutaneous lesions caused by
L. tropica tend to last longer (6-12 months or longer for
L. tropica versus 2-6 months for L. majort and are more
difficult to treat than those caused by L. masor [4.6].
Moreover. infections with L. tropica occasionally produce
VL or viscerotropic leishmaniasis {31-33]. In recent vears,
new focr of CL are emerging in the Galilee region of
northern Israel, the Judean desert east of Jerusalem. and
the Jenin district of the Northern West Bank (Figure 1.
Both urban and rural environments are affected. but most
human cases are residents on the periphery of their set-
tlements - their houses and gardens bordering open areas.

Rock hyraxes (Procavia capensis, Figure 21 ave very
numerous in the L tropica foci studied to date [9,34].
Three out of 29 hyraxes examined in the Galilee focus were
pozitive by PCR for L. trapica DNA (9! and 1 [ tropica
isolate was obtained from one infected hyrax cap-
tured in the same focus (M. Svebedova and A Warburg,
pers. commun.).

Two sandflv species were implicated as the vectors
of L. tropica in the region. In the Galilee focus, both
Phiebotomus 1Adlerius) arabicus and Phlebotomus
tParaphiebctomus) sergenti were found naturally infected
with L. tropice, but heavy infections suggesting ability
to transmit were found only in Ph. arabicus [9]. To date,
Ph. arabicus has not been found in any other L. tropica
frcus including the Judean desert facus where Ph worgenti
was implicated as the vector with 4 out of 105 females
harboring L. tropica promastigotes [34]. The relatively low
prevalence of L. tropica in humans in the Judean desert
was attributed te the reluctance of Ph. sergentt to enter
homes and bite humans [34]. Phlebotomus sergenti was
also found in an endemic area near the Palestinian town of
Jenin, northern West Bank [35).

Recent studies using molecular tools w characterize
the parasite isolates from patients with CL [30.36] have
helped 1o clarify the distribution of L. tropica and L. major,
but have raised additional points of interest. Leishman:a
maj;or alone was long considered to be responsible for all
cases of CL in the city of Jeriche and surrounding Jordan
Vaiiey Molecular characterization of patient isolates from
this region showed that 22 5% of the cases from the city

were actually caused by L. trepica {37]. However, the
guestion remains whether active L. tropica transmission
also ocrurs in the Jordan Valley and the city of Jericho
tsimilar to urban foci of L. tropica in neighboring
countries), or are these cases imported from other areas
of the West Bank.

Leishmania tropica is genetically a very heterogeneous
species and strains are readily distinguishable using
antigenic, biochemical and molecular markers 38-40}.
In Israel and the West Bank, heterogeneity in parasite
characteristics was demonstrated within CL focl and
between them. For example, parasite antigens from the
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northern part of the Gulilce focas ae
L. mapr than w L fropiea when exa 3
monoclonal antibodies and excreted factor serots pzr.g 9!
However, DN.—\ analvsiz by zeveral u-chr'.:c_ue—s 4
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lem ias (Onl\ 1‘) Lm away att he qu—m ..nd of the focus:
Judean de:ers 110 km 10 the sputh. :han 1o parasiles frem
the northern part of the Galilee focus (9] This 2 %erence n
parasite antigens correlates with the presence of diferent
putative vectors in the two paris of the Galilee Jocus
Phlebotomus arabicus, the proven vecicr in the northern

part of this focus. was not found 1n the southern part of

the focus where Ph. sergenti s the suspexted veclor
:A. Warburg, unpublished: Funthermeore. prelinunary
results of experimental infections indicate 153t P2 sergent
is refractory to L. trupica from the norilern part &7 the
Galilee focus. but highly susceptible 10 L :rcpica “rem the
Judean Desert (M. Svobodova, pers. comanun

Genomic fingerprinting using a mun e prche

{33.15; separated the L. tropica strains into 2w c-“usters
with oeagrry

that were rot entirely congraent
tribution [34]. These groupings were aizo supj
other techniques such as izoenzyme analysis. excrel
factor serotvping, PPIP-PCR and single-strand cenfer-
mation pelvmorphism (S8CP: analysis [34:

Several strains fromm CL caszes in the Jenin district have
been typed and were all :dentified as L trepice L Schnur
pers. cominun.} This iz n agreement with the ecclogy an :i
the presence of Ph. sergenti in this regzion 1330,

Visceral leishmaniasis

Humon and canire VI ware first identified :n the Galiles
region during the British Mandate :n Palesune 1a the
19205 [41.42]. A review on VL in the 1940: sugpested hat
this disease was widespread threughout the rezen with
sinthe

Jaffa, Jerusalem Haifa and \'ab':;.:.. d:s!:’: uring
Lisappearvd

focus o

the Gahlee region of north(-rn Israc—! i34 461 Paloy
MSc Thesis, Hebrew University, 1961 . Approximalely

113 cases. almaost all in voung children. were reperied
from many villages in this region between 1853 and 1993
However. during the past few decades, ciinicai human VL
in the Galilee has dechined significanily. Only seven cases
wers reporied from northern Israel in the 1930s. although
asvmptematic human VI s common and dinical canine

paign of jackals and foxes in the late 1895Cs has been
frequently postulated to be responsible for the disappear-
ance of VL from central Israel [5.47] btut there is no
cancrete evidence (o support this hypothesis.

In 1994, the first case of canine VL was diagnosed in
Nataf, central Israel, located 12 km wes: of Jerusalem
(Figure 1; {8} In the same vear, the irst human VL case .
> 30 vears from this region was also diagnesed. Since then,
canine VL has been diagnosed in 37 localities in central
Israel and >90% of the human VL cases :n [srael have
originated in this region 47 A ne:ro:pe('i\e study o
1959-1993 of 50 human VL cases from the Jer
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West Baak showed a peak i 190 :
first cases of human and canine VL appeared in {srael {7}
Human VL cazes in the Hebron. Tulkarm and Ramallah

dl:tncts of Palestine .32, 17 and 13 cases. reupecme*w
v i ST . - TThor L

il easesrjustai

past, most of the cases of canine \L were found in rural
settings but, recently, a few cases have appeared in urban
areas such as Tel Aviv, Rishon Le Zion, Modiin and
Jerusalem. suggesting that this disease could be making
inroads into densely populated areas.

As in other endemic regions around the Mediterranean
basin, huinan V0 in Israel and Palestine caused by

infentum is primartly a disease of voung children,
with dogs (Figure 2 and other wild canids acting as the
natural reservoir hosts. This epidemiological pattern
is liable to change because of the AIDS epidemic, as
has happened in scuthern Europe, where two-thirds
of the V1, cases now occur in voung adults 20-40 vears
old, co-infected with HIV [45]. In [Israel, several
Leishmania—HIV co-infections have been documented
in the past decade [47}; however, this is not the case
in the Palestinian Authority where infantile VI remains
an important cause of mnorbidity (7).

The vectors of L. infantum in Israel and Palestine
have not been determined. but several putative vectors.
Phlebotomus tLaroussius) perfliewr, Phlebotorius »Lar
neglectus, Phlebotomus {Lar) syricaus and Phleboromus
(Lar) tobbt have been found in the northern West Bank
in foel of canine or human disease [33], and L. infantum
DNA was detected by internal-transcribed spacer
region 1 (ITS1)-PCR in wild-caught Ph. perfiliew and
Ph. syriacus 'K Bader and A. Nasereddin. pers. commun.}
Phlebotomus «Laroussins) spp. have been imnlicated
as vectors of L. infantum in other foci arcund the
Mediterranean sea [49].

Leishmania infantum generally shows less hetero-
geneity than other species of Leishmanta {5051}
Israel, >60 strains of L. infantum have been isclated
from dogs and humans since 1994. All the strains were
identical by ITS1-PCR [36] and had B2 excreted factor
serotypes typical of L. donovani complex. A total of 14 dog
and human strains were also characterized by zymodeme
analysis, of these thirteen belong to the MOXN-1 zymodeme
{50}. DNA fingerprinting and microsatellite analysis of the
strains from the new focus (central Israel and/or West
Bankiand the old focus (Galilee) suggests that L infantum
did not spread from the Galilee into central Israel and the
West Bank (f50i: C. Jaffe and G. Baneth, unpublished®.

Concluding comments

The epidemiology of CL in lsrael and the Palestinian
Authority appears to be undergoing a transition. Foci of
L. major in the central Jordan Valley that were very active
in the 1960s and 1980s are subsiding, perhaps as aresult of
intensive agriculture that has fragmented the natural
habitats of P obesus. the reservoir host. However, CL
caused bv L. tropica is spreading into new areas and
threatening urban populations in cities such as Tibenas,
Ma'ale Adumim, Jericho and Kabatiya. This could be a
result of housing construction, irrigation and other
changes that produce favorable habitats near human

v SCMCECIreCt oM

:i.st‘@i:h,;::‘ ay Z.‘.!.!.‘-.';':, 4] k . .
Finally. canine ¥L is increasirg :hxu-
central region. Although chmcal disease remains ¢
Israel, human VL s more oMM AMERg the P

',_,_ e,

are not known ard further study s necded. The areas
affected by UL and V1 in the Palestimian Authenty and
lsrael are expanding. and covld eventualy cveriap These
findings require he;ghiened awareness ameng physicians,
veterinarians and public health authoniies. znd wril
require gouod co-operation bet’-\'ee:‘a the respinaible Israels
and Palestinian auihorities in order to st tie conlinuing
spread of these diseases.
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Soldiers in Iraq face things that bring bumps in the night

LS trocps in lrag have discovered an Lnexpected adversary in cutangous lsishmanias:s, The parasite, [eistmana sg, ransmn
through sandfly bites, is so widespread that the bumps 2nd scres assogialed with (ne disease have been nicknamed ihe Saghzzd Dol
Durirg tne first Guif war, oniy 20 US soidiers contracted le.shman:asis, dut this number has now rocketed. Forexamp'e, ne
750 men, 260 had convacted the disease. This dramat'c increase is thought to be the result ol 1reoss arrving in irag J4- ~g e pead
szndfly season. Many are remaining for tonger percds 2rd sleeping outside a1 might, exposing themse ves 10 the sa- 27y 2

feeding ime.
The mitary is taking 2 serious approach (o reating the disease; even pullng troops with confirmed cases et of frag a2 ¥ 5 mem
backtoashingtan for ireatment. Caclors have instrusted the saidiers on the sy mploms ol leishman as's and v gel the = 1o wezm s57ay,
howeser, with the threat of enemy buliets iying overhead, the application ef insect repeiiant has rot yet become atog or seitwizrmany
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THE EPIDEMIOLOGY OF CANINE VISCERAL LEISHMANIASI IN ISRAEL
AND THE WEST BANK - AN UPDATE
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Canine viscerat leishmaniasis was reported in central Israel in 1994. A
database of the canine cases of visceral leishmaniasis in Israel and the
West Bank was constructed and analyzed for the year of diagnosis,
geographic location and type of settlement (rural vs. urban). In all, 166
cases of canine leishmanaisis were recorded from 1994 1o April of 2004.
All cases were diagnosed by positive serology and most were also
positive by culture and/or PCR. The average annual number of cases was
16 (range 1 in 1994 - 33 in 2000). These included infected dogs
detected by passive surveillance, referrals from local veterinarians
suspecting the disease, and by active surveillance in foci of the disease.
During 1994-2003, canine leishmaniasis was detected in animals from 47
locations in central and northern Israel and the West Bank. Of these
cases, 25% were from northern Israel and 75% from the central region.
Ninety percent of the cases originated from rural settlements and 10%
from urban settings. Nataf in the Judean hills was the location with the
highest number of cases {n=45)}, followed by Klif (n=21), Nili {(n=11}
and Modiin-Maccabim-Reut (n=10). The annual number of urban cases
and the % of urban cases is gradually rising and reached 4 urban cases
{19% of the annual cases} in 2003. The number infected dogs is probab!y
underestimated since not all dogs with clinical signs compatible with
leishmaniasis are brought for diagnosis and because dogs can carry
infection asymptomatically. The ratio between the number of detected
human and canine visceral leishmaniasis cases in Israel is about 1:10. A
clear overlap can be found between the regions in which canine and
ttdnlall Vioucicl iCioinliai Hadid al@ Ui, JiusrGvoh, 1iv L al §iGinail wadey
have been found in some of the most active rural canine foci of the
disease such as Nataf and Kiil.
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