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A cluster of four cases of cutaneous leishmaniasis
by Leishmania donovani in Cyprus: a case series
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Abstract

Introduction: Leishmaniasis is endemic in more than 95 countries and is the only tropical/subtropical vector-borne
disease that has been endemic in Southern Europe for decades. To the best of our knowledge, this is the first case
of cutaneous leishmaniasis by Leishmania donovani in a child and the first cluster with adult cases reported in Europe.

Case presentation: We describe a familial cluster of four cutaneous leishmaniasis cases among Greek Cypriots caused
by L. donovani in a Paphos village, in Cyprus. A 6-year-old boy (Case number 1) had a persistent lesion in the left angle
of his upper lip, a 60-year-old woman (Case number 2) presented with a 2cm-diameter glabella lesion on her forehead,
a 60-year-old man (Case number 3) developed a lesion on his moustache area and a 40-year-old woman (Case number
4) had a lesion on her neck. In Case number 3 the lesion was self-cured; the other cases recovered after surgical resection
followed by liposomal amphotericin B (Case numbers 1 and 4) or thermotherapy and liposomal amphotericin B (Case
number 2).

Conclusions: This familial cluster of cutaneous leishmaniasis, due to the anthroponotic L. donovani, shows that the sand
fly species responsible for transmitting this parasite species is found in the area around the three neighbouring houses
involved. The factors favourable for the survival, spread and contact of the vector with people could be assessed in this
area for the establishment of preventative measures to safeguard public health.
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Introduction
Leishmaniasis, a vector-borne disease, is caused by pro-
tozoans of the genus Leishmania and is endemic in
95 countries [1-4]. Transmission may be zoonotic or
anthroponotic, by the bite of female phlebotomine sand
flies. It includes a wide spectrum of manifestations ran-
ging from localised ulcerative lesions at the site of the
sand fly bite (localised cutaneous leishmaniasis, CL) to
the potentially fatal disseminated visceral form (visceral
leishmaniasis, VL).
In Southern Europe, until recently, two species were

identified as causing leishmaniasis in humans. One of
these species is Leishmania infantum, the most widely
circulating species, causing over 90% of the cases of
zoonotic CL and VL. The other is Leishmania tropica
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causing anthroponotic CL, encountered sporadically in
Greece and in eastern Mediterranean countries. In
Cyprus, only two human cases of VL were reported
between 1935 and 2006 [5]. However, in 2006 six cases
of CL and VL were detected in humans and since then
sporadic cases of CL and VL are reported annually [6].
All cases have been associated with the anthroponotic
Leishmania donovani species.
We present the first familial cluster of CL cases due to

L. donovani, in Cyprus.

Case presentation
A child and three adults from an extended family, who
lived in neighbouring houses, were involved in a cluster
of CL detected in a small village in the district of Pa-
phos, where most cases of leishmaniasis in Cyprus since
2005 have been diagnosed.
Case number 1, a 6-year-old Greek Cypriot boy, was

referred to our hospital because of a small ulcerative
lesion next to the left angle of his lips (Figure 1). The
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Figure 1 The child’s lesion before treatment.
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lesion persisted for a period of 11 months prior to refer-
ral despite several courses of oral antibiotics or local
antibiotic ointments. The child never complained of
fever, chills, sweating or weight loss during this time. His
previous history was unremarkable.
On examination he had a shallow ulcer right next to

the left angle of his lips with a diameter of approxi-
mately 1cm. There were no enlarged lymph nodes and
no hepatosplenomegaly. A more detailed examination of
his ear, nose and throat did not reveal any mucosal
involvement of the lesion. His full blood count and
inflammatory markers (erythrocyte sedimentation rate
and C-reactive protein) were normal. His liver and renal
function was also normal. The lesion was surgically
removed and the resected tissue was sent for histopath-
ology, culture and polymerase chain reaction (PCR) test-
ing for Leishmania parasites. Material from the lesion
was macerated, under sterile conditions, and placed in
Novy-MacNeal-Nicolle biphasic culture medium. The
culture was negative for bacteria or parasites but PCR,
using molecular screening methods: EF-PCR and k26-
PCR, a molecular assay specific for the L. donovani
complex that discriminates L. donovani/L. infantum
zymodemes [7], revealed the presence of L. donovani in
the tissue of the lesion of the patient. The histopathology
report was unremarkable other than signs of chronic
inflammation. Following surgical resection, a short course
of intravenous liposomal amphotericin B was adminis-
tered to the child at a dose of 3mg/kg/day for 7 days.
The child had no side effects and no significant scar
remained. The child was followed up for a period of
18 months with no relapse.
Case number 2, a 60-year-old Greek Cypriot woman

(the child’s godmother who lives next door) developed a
2cm diameter erythematous papule on her glabella, sim-
ultaneously to this child’s illness. Culture and PCR of
lesion material (as described above) were positive for L.
donovani [7] and subsequent typing of the isolated
parasites, using multilocus enzyme electrophoresis [8],
provided the infraspecific position of the parasite as
pertaining to MON-37 zymodeme [6,9]. She was treated
at the Dermatology clinic of the University Hospital of
Crete, Greece. She was given liposomal amphotericin B
and local thermotherapy and completely recovered with
a very faint scar at the site of the lesion. No recurrence
was observed until today, 20 months later.
Case number 3, a 60-year-old Greek Cypriot man (the

child’s godfather and husband of Case number 2) had
developed a typical CL ulcer on his face, on the right,
above the moustache area. He refused to visit the doctor
and the lesion persisted for more than 1 year; it self-
resolved leaving a small scar. No material was available
for testing.
Case number 4, a 40-year-old Greek Cypriot woman

(the child’s aunt) who resided in a house next to the
child’s, had developed a lesion in her neck area approxi-
mately 1 year earlier. She had already been treated, with
surgical removal of the lesion followed by liposomal
amphotericin B and at the time of the study the scar was
evident. The doctor who had treated her described the
ulcer on her neck as a typical CL lesion.

Discussion
Clustering of cases of CL or VL caused by anthroponotic
species, such as L. donovani, especially within house-
holds, have been reported in large population studies in
endemic countries [3,4,10]. We present a cluster of four
cases of CL caused by L. donovani including a 6-year-old
boy in Cyprus. Human cases of this anthroponotic spe-
cies were detected for the first time in Europe in 2006
when the first six cases were diagnosed in the Republic
of Cyprus [6]. To the best of our knowledge, this is the
first case of CL by L. donovani in a child and the first
cluster with adult cases of CL by L. donovani reported in
Europe.
In Cyprus, there is a paradox with respect to Leishmania

epidemiology since two different, parallel, transmission
cycles appear to be involved. In the first transmission
cycle, L. infantum causes canine leishmaniasis, with 11.9%
overall seroprevalence in dogs. Although dog seropositiv-
ity for L. infantum reached 33.3% in some areas, no hu-
man VL or CL cases among Greek Cypriots have been
detected [9]. The second transmission cycle is anthropo-
notic and all known cases of CL or VL are caused by L.
donovani [6,11]. Many possible explanations have been
proposed in order to explain the origin of L. donovani in
Cyprus. Recent studies, by multilocus microsatellite
typing, showed that the L. donovani MON-37, isolated
from human cases in Cyprus, bear substantial genetic
differences to L. donovani MON-37 isolates from
India, Israel, Sri Lanka and Kenya [12]. However, they
reveal genetic similarities to isolates from Turkey sug-
gesting that the Cypriot isolates may have originated
from that country [13].
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Diagnosis of CL depends on the clinical signs, epi-
demiological information, PCR and culture of infected
tissue, or finding the intracellular parasite in biopsy ma-
terial from the periphery of the lesion. It is not always
possible to culture the parasite (gold standard method)
since other microorganisms from the wound may infect
the culture material and stop Leishmania growth.
Treatment for CL depends on the Leishmania species

involved [14] and the means available to the hospital.
Not all patients require treatment since lesions may heal
spontaneously, after approximately 1 year, leaving a skin
scar [15]. Leishmania lesions appear to respond well to
local treatment using cryotherapy, thermotherapy or sur-
gical removal, in combination with chemical treatment;
mainly meglumine antimoniate or amphotericin B but
pentamidine isethionate, paromomycin, and antifungals
are also used [15]. Antimonials have a high incidence of
reversible adverse effects and since Leishmania drug re-
sistance to meglumine antimoniate has been reported in
some areas [16,17] it should be used with caution. Liposo-
mal amphotericin B has proved effective in cases of leish-
maniasis caused by a wide range of Leishmania species. In
particular, it has proved effective for the treatment of
paediatric VL caused by L. infantum in the Mediterranean
region [18], and L. donovani in India [19].
The child, Case number 1, was managed successfully

with surgical resection of the affected area and a short
course of liposomal amphotericin B. Our decision to use
the above treatment was supported by our previous ex-
perience of successfully treating a case of VL due to L.
donovani MON-37 in an infant originating from a
neighbouring village [6,9,11].
Treatment of CL is important because it limits skin

scarring but it also reduces the risk of metastatic infection.
For anthroponotic species, like L. donovani and L. tropica,
treatment is very important in order to stop transmission
from person to person through the reservoir.

Conclusions
It appears that most of the CL and VL cases in Cyprus
are found in a few villages in the district of Paphos. De-
tection of areas with clusters of cases may help in the
study of the conditions favouring the epidemiology of
the disease so that intervention measures could be tar-
geted in high-risk areas. In our study, all four patients
lived in three neighbouring houses, suggesting that
transmission of the parasite occurred inside or in close
proximity to these houses. The area in question is cur-
rently under investigation regarding the seasonal distri-
bution of the sand fly fauna (the vector of the disease) in
relation to the characteristics of the microenvironment
which favour their survival, spread and contact with
people. Lessons from this familial cluster and its envir-
onmental risk-factor assessment may prove beneficial to
safeguard public health and implement successful pre-
ventive and public health measures that could also be
applied in other areas and countries.

Consent
Written informed consent was obtained from the pa-
tients for publication of this case report and any accom-
panying images. An additional written informed consent
was obtained from the parents of Case number 1 for
publication of this case report and the accompanying
image. Copies of the written consents are available for
review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
MGK was responsible for the conception of the case report, acquisition of
clinical data and clinical treatment. YA, VC, and AM contributed to the
collection of epidemiological data regarding Leishmania donovani. MA
performed the laboratory testing and interpreted the results. MGK and ESS
drafted the case report. All authors contributed to the writing of the final
manuscript. All authors read and approved the final manuscript.

Author’s information
Dr Maria Koliou is a paediatric infectious disease specialist at the Archbishop
Makarios Hospital in Cyprus. Her research interests include zoonoses
affecting mainly the countries of the Mediterranean.

Funding
This study was partially funded by EU grant FP7-261504 EDENext and is
catalogued by the EDENext Steering Committee as EDENext (http://www.
edenext.eu). The contents of this publication are the sole responsibility of
the authors and do not necessarily reflect the views of the European
Commission.

Author details
1Archbishop Makarios Hospital, Department of Paediatrics, 6 Korytsas St.,
Strovolos, 1474 Nicosia, Cyprus. 2Cyprus Institute of Biomedical Sciences
(CIBS), Nicosia, Cyprus. 3Private veterinary practitioner, 8820 Polis
Chrysochous, Cyprus. 4Laboratory of Clinical Bacteriology, Parasitology,
Zoonoses and Geographical Medicine, Faculty of Medicine, University of
Crete, Voutes, Heraklion, 71003 Crete, Greece. 5Ministry of Agriculture,
Veterinary Services, Nicosia, Cyprus. 6Department of Environmental Health,
Environmental and Occupational Medicine and Epidemiology (EOME),
Harvard School of Public Health, Boston, MA, USA.

Received: 12 January 2014 Accepted: 19 August 2014
Published: 24 October 2014

References
1. Alvar J, Vélez ID, Bern C, Herrero M, Desjeux P, Cano J, Jannin J, den Boer M,

WHO Leishmaniasis Control Team: Leishmaniasis worldwide and global
estimates of its incidence. PLoS One 2012, 7(5):e35671. Epub 2012 May 31.

2. Reithinger R, Dujardin JC, Louzir H, Pirmez C, Alexander B, Brooker S:
Cutaneous leishmaniasis. Lancet Infect Dis 2007, 7(9):581–596.

3. Reithinger R, Mohsen M, Aadil K, Sidiqi M, Erasmus P, Coleman PG:
Anthroponotic cutaneous leishmaniasis, Kabul, Afghanistan. Emerg Infect
Dis 2003, 9(6):727–729.

4. Brooker S, Mohammed N, Adil K, Agha S, Reithinger R, Rowland M, Ali I,
Kolaczinski J: Leishmaniasis in refugee and local Pakistani populations.
Emerg Infect Dis 2004, 10(9):1681–1684.

5. Deplazes P, Grimm F, Papaprodromou M, Cavaliero T, Gramiccia M,
Christofi G, Economides P, Eckert J: Canine leishmaniosis in Cyprus
due to Leishmania infantum MON 1. Acta Trop 1998, 15;7(2):169–178.

6. Antoniou M, Haralambous C, Mazeris A, Pratlong F, Dedet JP, Soteriadou K:
Leishmania donovani leishmaniasis in Cyprus. Lancet Infect Dis 2008,
8(1):6–7.

http://www.edenext.eu
http://www.edenext.eu


Koliou et al. Journal of Medical Case Reports 2014, 8:354 Page 4 of 4
http://www.jmedicalcasereports.com/content/8/1/354
7. Haralambous C, Antoniou M, Pratlong F, Dedet JP, Soteriadou K:
Development of a molecular assay specific for the Leishmania donovani
complex that discriminates L. donovani/Leishmania infantum
zymodemes: a useful tool for typing MON-1. Diagn Microbiol Infect Dis
2008, 60(1):33–42. Epub 2007 Sep 21.

8. Rioux JA, Lanotte G, Serres E, Pratlong F, Bastien P, Perieres J: Taxonomy of
Leishmania. Use of isoenzymes. Suggestions for a new classification. Ann
Parasitol Hum Comp 1990, 65:111–125.

9. Mazeris A, Soteriadou K, Dedet JP, Haralambous C, Tsatsaris A,
Moschandreas J, Messaritakis I, Christodoulou V, Papadopoulos B, Ivovic V,
Pratlong F, Loucaides F, Antoniou M: Leishmaniases and the Cyprus
paradox. Am J Trop Med Hyg 2010, 82(3):441–448.

10. Rijal S, Uranw S, Chappuis F, Picado A, Khanal B, Paudel IS, Andersen EW,
Meheus F, Ostyn B, Das ML, Davies C, Boelaert M: Epidemiology of
Leishmania donovani infection in high-transmission foci in Nepal. Trop
Med Int Health 2010, 15(Suppl 2):21–28. Epub 2010 May 6.

11. Koliou MG, Soteriades ES, Ephros M, Mazeris A, Antoniou M, Elia A, Novelli V:
Hemophagocytic lymphohistiocytosis associated with Epstein Barr virus
and Leishmania donovani coinfection in a child from Cyprus. J Pediatr
Hematol Oncol 2008, 30(9):704–707.

12. Alam MZ, Haralambous C, Kuhls K, Gouzelou E, Sgouras D, Soteriadou K,
Schnur L, Pratlong F, Schönian G: The paraphyletic composition of Leishmania
donovani zymodeme MON-37 revealed by multilocus microsatellite typing.
Microbes Infect 2009, 11(6–7):707–715. Epub 2009 Apr 17.

13. Gouzelou E, Haralambous C, Amro A, Mentis A, Pratlong F, Dedet JP,
Votypka J, Volf P, Toz SO, Kuhls K, Schönian G, Soteriadou K: Multilocus
microsatellite typing (MLMT) of strains from Turkey and Cyprus reveals a
novel monophyletic L. donovani Sensu Lato Group. PLoS Negl Trop Dis
2012, 6(2):e1507. Epub 2012 Feb 14.

14. Arevalo J, Ramirez L, Adaui V, Zimic M, Tulliano G, Miranda-Verástegui C,
Lazo M, Loayza-Muro R, De Doncker S, Maurer A, Chappuis F, Dujardin JC,
Llanos-Cuentas A: Influence of Leishmania (Viannia) species on the response
to antimonial treatment in patients with American tegumentary
leishmaniasis. J Infect Dis 2007, 15(12):1846–1851. Epub 2007 May 3.

15. Bailey MS: Local treatments for cutaneous leishmaniasis. Clin Infectious Dis
Adv. doi:10.1093/cid/cit275. Access published May 22, 2013.

16. Thakur CP, Kumar M, Pandey AK: Comparison of regimes of treatment of
antimony-resistant kala-azar patients: a randomized study. Am J Trop
Med Hyg 1991, 45:435–441.

17. Jha TK, Olliaro P, Thakur CP, Kanyok TP, Singhania BL, Singh IJ, Singh NK,
Akhoury S, Jha S: Randomised controlled trial of aminosidine
(paromomycin) v sodium stibogluconate for treating visceral
leishmaniasis in North Bihar, India. BMJ 1998, 316:1200–1205.

18. Syriopoulou V, Daikos GL, Theodoridou M, Pavlopoulou I, Manolaki AG,
Sereti E, Karamboula A, Papathanasiou D, Krikos X, Saroglou G: Two doses
of a lipid formulation of amphotericin B for the treatment of
Mediterranean visceral leishmaniasis. Clin Infect Dis 2003, 36(5):560–566.
Epub 2003 Feb 17.

19. Ramanathan R, Talaat KR, Fedorko DP, Mahanty S, Nash TE: A species-
specific approach to the use of non-antimony treatments for cutaneous
leishmaniasis. Am J Trop Med Hyg 2011, 84(1):109–117.

doi:10.1186/1752-1947-8-354
Cite this article as: Koliou et al.: A cluster of four cases of cutaneous
leishmaniasis by Leishmania donovani in Cyprus: a case series. Journal of
Medical Case Reports 2014 8:354.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Introduction
	Case presentation
	Conclusions

	Introduction
	Case presentation
	Discussion
	Conclusions
	Consent
	Competing interests
	Authors’ contributions
	Author’s information
	Funding
	Author details
	References

