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Abstract 

Background: Human leishmaniasis is on increase the in Mediterranean Europe. However, the exact 

prevalence of cutaneous leishmaniasis (CL) is largely unknown as underdiagnosis and underreporting 

are common.  

Objective: To evaluate epidemiological, clinicopathological and microbiological aspects of CL cases 

occurring in the Bologna province, north-eastern Italy.  

Methods: We performed a retrospective, observational study on CL cases diagnosed in the Bologna 

province between January 2013 and December 2015. 

Results: During 2013-2015, 30 cases of CL were identified in the Bologna province with an average  

incidence of 1.00/100,000, with an increase of 4-12 fold as compared to previous years. 16/30 (53%) 

CL cases presented as single, typical lesions. CL diagnosis was carried out by histological and 

molecular techniques, although in 6 out of 29 (21%) PCR-positive cases amastigotes were not visible 

on histology. 

Conclusions: We report new evidence of CL cases in a focal area of north-eastern Italy in 2013-2015. 

Our study highlights the importance of CL surveillance in the Mediterranean basin and emphasizes 

the need for the molecular laboratory surveillance of CL in endemic areas.  

 

Keywords: cutaneous leishmaniasis, clinicopathological diagnosis, molecular diagnosis, laboratory 

surveillance. 

  



This item was downloaded from IRIS Università di Bologna (https://cris.unibo.it/) 

When citing, please refer to the published version. 

 

Introduction 

Leishmaniasis is a phlebotomine-transmitted infection caused by protozoans belonging to the genus 

Leishmania; the species L. infantum and L. tropica are endemic in Mediterranean Europe (1), with 

around 700 autochthonous human cases reported each year (2). Mediterranean leishmaniasis caused 

by L. infantum is considered a zoonotic infection; humans may enter the zoonotic cycle and contract 

the infection. Human leishmaniasis may vary from being an asymptomatic to clinically evident 

infection, which can remain localized in the skin (cutaneous leishmaniasis, CL), extend to the 

respiratory mucous membranes (mucosal leishmaniasis, ML) or spread  throughout the reticulo-

endothelial system of spleen, liver and bone marrow, thus causing visceral leishmaniasis (VL) (3). 

Mediterranean tegumentary leishmaniasis includes CL and ML and is caused by L. infantum (4, 5). 

In CL, the appearance and extent of skin lesions vary depending on the Leishmania species as 

well as on the host genetic factors and extent of immune response (6). In fact, CL may be pleomorphic 

in its clinical presentation and generally occurs in an exposed area accessible to sandflies such as the 

face, neck, arms and limbs. CL lesions can range from a single limited skin lesion that may heal 

spontaneously to large, multiple and locally destructive skin lesions.  

In Mediterranean Europe, CL mainly manifests as a single and painless papule, progressing 

over weeks to months to a nodule with a central crust; under which an indurated dry ulcer is present 

(4). Nevertheless, atypical features have been reported for Mediterranean CL, including multiple 

lesions and erysipeloid, zosteriform or lupoid leishmaniasis (7). Healing may occur over several 

months and may leave a scar and/or a permanent alteration in the skin pigmentation. Given the 

chameleon clinical presentation, treatment depends on the aspect of the lesion and the infecting 

species (8). 

ML pathophysiology in the Mediterranean Region remains unclear as it is usually not 

associated with previous CL (5); the spectrum of clinical manifestations may vary from single to 
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multiple lesions that can manifest as a nodule, tumor, polypoid lesion or granular inflammation and 

predominantly involve the buccal area (cheeks, lips, hard and soft palate and gums) and the 

pharyngeal and laryngeal area (5, 9-12). Less frequently, the nose can be affected (5, 9-10, 12). 

Since the 1990s, the incidence of human leishmaniasis has been increasing in Italy, with new 

foci detected within classical endemic areas (southern peninsular regions and islands) and in northern 

regions previously regarded as non-endemic (13, 14). Specifically, the most affected regions for VL 

include the Tyrrhenian regions, the Adriatic regions and the main islands (Sicily and Sardinia). 

Sporadic CL cases have also been observed in various Italian regions including north-eastern Italy 

(15, 16), while Sicily is considered to be a hypo-endemic area for CL (7).  

Mediterranean VL is gaining interest among physicians and public health experts, while 

tegumentary leishmaniasis  is still neglected, with an underreporting believed to be as high as 2.8-4.6 

fold for the European region with compulsory notifiable systems for leishmaniasis (17). Various 

reasons may explain such underdiagnosis, including the fact that Mediterranean CL is a benign 

disease and does not usually require hospitalization as well as the misconception that leishmaniasis 

is a tropical disease, thus remaining unrecognized by general practitioners and most dermatologists 

(18). Overall, reports on CL in the Mediterranean area are scarce and the exact prevalence of cases is 

largely unknown. 

The aim of this study was to document the incidence of CL, during the time frame January 

2013-December 2015, in a localized area of the Bologna Province, north-eastern Italy. 

Epidemiological, clinico-pathological and microbiological aspects of the CL cases were examined. 

Patients and Methods 

Study area 
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The Province of Bologna is located in the northern part of Italy between 44°29′38″N and 11°20′34″E, 

with an area of 3,702.3 km2. The Province has a population of 1,004,637 inhabitants, with an average 

population density of 271.4 inhabitants/km2. The climate is continental and is characterized by cold 

winter and hot summer temperatures. Geographically, the province comprises two discrete areas: an 

alluvial plain and the Apennines zone with foothills and mountains, which constitutes 44% of the 

total area; these two areas are divided by a large road (Via Aemilia) (19). 

Settings and samples 

This study was performed between January 2013 and December 2015. Suspected CL patients with 

skin lesion(s) were referred to the Dermatology Units at St.Orsola-Malpighi University Hospital and 

at Bellaria Hospital, Bologna (Italy). Patient information including demographic data, clinical history, 

size and the number of lesions was recorded on specific forms. A cutaneous biopsy was always 

performed; histology was carried out at the Dermatopathology Unit, St.Orsola-Malpighi University 

Hospital and at the Anatomic Pathology Unit at Bellaria Hospital.  Punch biopsies and/or paraffined-

embedded biopsies from suspected cases of CL were sent to the Regional Reference Center for 

Microbiological Emergencies (CRREM laboratory, Unit of Microbiology, St.Orsola-Malpighi 

University Hospital, Bologna) to perform molecular tests. Follow-up visits of patients were 

programmed at 3, 6 and 12 months after treatment to ascertain complete cure. 

Diagnosis of CL and case notification 

Case definition was based on the World Health Organization (WHO) (20) directives and on recent 

literature (21); a case of CL was defined as a patient with suggestive cutaneous lesion/s, in which 

Leishmania parasites were detected by histology and/or by polymerase chain reaction (PCR). Human 

leishmaniasis is a compulsory notifiable disease in Italy (17); laboratory-confirmed cases of CL are 
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reported by local public health departments to the regional authorities using a standardised 

notification form.  

 

Histology 

Biopsy specimens were formalin fixed and paraffin embedded following routine procedures. From 

each block, 2 m sections were obtained and stained with hematoxilyn and eosin (H&E) for 

histopathological examination. Special stains such as Giemsa and Periodic Acid Schiff for 

leishmanial amastigotes were also applied. In addition, all cases showing a granulomatous reaction 

were investigated with the Ziehl-Neelsen stain in order to exclude mycobacterial infections.  

Molecular methods 

Real-time PCR tests were performed on tissue specimens at the CRREM laboratory. DNA was 

extracted from fresh tissues using the DNAeasy Blood and Tissue kit (Qiagen, Hilden, Germany) and 

from paraffin-embedded sections (10 m thickness) by using the NucleoSpin® DNA FFPE XS kit 

(Macherey-Nagel, Duren, Germany), respectively. Two home-made real-time PCR tests were carried 

out; a segment of the small-subunit rRNA gene of Leishmania was amplified (22) as well as a segment 

of the kinetoplast DNA (23). Primers (U1 5’-AAGTGCTTTCCCATCGCAACT-3’, U2 5’-

GACGCACTAAACCCCTCCAA-3’ for rRNA PCR; 15 pmol of RV1 5’-

CTTTTCTGGTCCTCCGGGTAGG-3’, 15 pmol of RV2 5’-

CCACCCGGCCCTATTTTACACCAA-3’ for kDNA PCR) were synthesized by Primm Biotech 

(Milan, Italy) and 50 pmol of TaqMan probes (FAM-CGGTTCGGTGTGTGGCGCC-TAMRA and 

FAM-TTTTCGCAGAACGCCCCTACCCGC-TAMRA for rRNA PCR and kDNA PCR, 

respectively) were synthesized by IDTDNA (Leuven, Belgium). The real-time PCR assays were 

performed by employing the CFX Real Time PCR detection System (Bio-Rad, California, USA). β2-
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microglobulin real-time PCR assay was run simultaneously as a control of amplification of the 

extracted DNA. 

Treatments 

Several treatments were performed, according to localization, number, size and disfiguring potential 

of the lesion. The therapeutic options included 1.topical cream containing paromomycin sulphate 

15% formulated in 10 % urea in white soft paraffin (applied twice daily for 6 months); 2. intralesional 

injections of pentavalent antimonials (one injection every 7 days for a total of 4 infiltrations); 3. 

cryotherapy (topical applications of liquid nitrogen with a cotton-tipped applicator or a cotton swab 

with moderate pressure to the lesion, up to 2 mm outside the lesion margin, every 3 weeks for 3 

months), often associated with intralesional pentavalent antimonials or with topical paromomycin 

15%; 4. oral fluconazole (200 mg twice a day for 6 weeks) associated with local treatment 

(cryotherapy and topical paromomycin 15%). In a few cases, patients underwent surgical excision. 

Patients were followed up for one year after treatment (visits at 3, 6 and 12 months).   
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Results 

Patient characteristics and case distribution 

In the study period (January 2013 to December 2015) 30 cases of CL were identified in the Bologna 

Province, including 5 cases in 2013, 15 cases in 2014 and 10 in 2015, whereas in 2008-2012 the 

average number of cases per year was 1.2 (range of 0-3). CL incidence was 0.50/100,000 in 2013, 

1.49/100,000 in 2014 and 1.00/100,000 in 2015, respectively. The geographical case distribution is 

reported in Figure 1a. The age of CL affected patients ranged from 2 to 87 years, with a median age 

of 56 years; all but 6 cases occurred in adults, with only 7 patients under 30 years of age (Figure 1b). 

The female-to-male ratio was 9/21. No seasonality was evident in case detection (Figure 2). 

However, by estimating the time of lesion onset on the basis of patient’s history, we observed that 

the onset of CL cases was more frequent (67%) in the second part of the year (July-December).  

Clinicopathological features  

The head and neck area was the most common location for the cutaneous lesions (n=20), followed by 

the upper (n=7) and lower extremities (n=3) (Table 1).  N= 22 out of 30 patients (73.3%) exhibited 

a single lesion, while multiple lesions were present in the remaining 8 patients, with a maximum of 3 

lesions per patient. Lesion size ranged from 1.5 cm2 to 10.0 cm2 (median 3.5 cm2). Plaque or nodular 

lesions, with or without ulceration, were the most common lesion type (Figure 3). They were present 

in 26 out of 30 (86.6%) patients, while 4 atypical lesions were observed, including multiple 

zosteriform nodules in one patient (case nr. 2, Figure 3d), a single eroded papule in patient nr. 27, a 

single trophic ulcer in case nr. 30 and a basocellular carcinoma-like nodule in case nr. 25, as shown 

in Table 1. Most patients (17 cases) exhibited an erythematous plaque or a nodule without ulceration; 

in 10 cases primary lesions were a plaque or a nodule with ulceration and 3 exhibited both ulceration 
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and erythema. No cases were known to be HIV-positive. When presenting to the Dermatology Unit, 

all patients had active lesions without evidence of healing or scarring.  

Histopathology 

Twenty-six biopsy specimens from 26 patients were reviewed, while the remaining four cases of the 

series were not available for a second histopathology analysis. Histopathological features are 

summarized in Table 2. The most common epidermal changes were hyperkeratosis (24/26 cases) 

and parakeratosis (17/26), often associated with exocytosis (17/26) and basal cell vacuolization 

(19/26). Within the dermis, a mononuclear infiltration of lymphocytes, histiocytes and plasma cells, 

admixed with occasional eosinophils was constantly present (26/26 cases). Well-formed non 

necrotizing granulomas were found in 17/26 cases, often associated with multinucleated giant cells 

(15/26). However, 13/26 cases displayed a non-specific granulomatous tissue reaction characterized 

by dermal aggregates of epithelioid and foamy macrophages.  

Diagnosis 

CL was identified in a median time of 6 months from lesion onset (range: 2-14) and diagnosis was 

accomplished by histological and molecular tools (Table 1). Intracytoplasmic amastigotes were 

detected in 23 of 30 cases (76.7%). When considering only the reviewed cases, 17 of the 26 cases 

exhibited amastigotes with H&E and Giemsa (Table 2). Leishmanial DNA was detected in 7 

additional patients for whom the diagnosis was clinically and histologically suspected, but no 

leishmanial amastigotes were found. In one patient PCR was not performed. 

Treatment and outcome 

 
Treatment options were: 1. topical cream containing paromomycin (n=7), 2. intralesional pentavalent 

antimonials (n=3), 3. cryotherapy associated with intralesional pentavalent antimonials (n=7) or with 
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topical paromomycin 15% (n=3), 4. oral fluconazole associated with local treatment (cryotherapy and 

topical paromomycin 15%) (n=2), 5. surgical excision (n=5). Systemic therapy (fluconazole) was 

prescribed in two patients (patient nr. 1 and nr. 16, Table 1), because of the size and the localization 

of the lesions; CL was localized in the face of patient nr. 1, which is a potentially disfiguring site, and 

in the elbow of patient nr. 16, which can cause joint-related functional impairment if not properly 

treated. 

Apart from those subjected to surgical excision, the cutaneous lesions of most patients (n=15) healed 

on average in 6 months (range 1-12 months); 7 patients were free of disease in 3 months, while 3 

other patients were lost at follow up. Relapse of CL was observed in two cases (patient nr. 15 and 

patient  nr. 24, Table 1). After relapse, the lesions healed following treatment with intralesional 

antimonials. Follow-up of these two patients is ongoing.    
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Discussion 

The emergence of exotic vector-borne viral diseases in Europe as a consequence of global warming 

and globalization has raised wide concern in recent years, whereas the resurgence of autochthonous 

vector-borne parasitoses, such as leishmaniasis, has been of lesser impact at the European public 

health policy level (2). This is particularly true for the cutaneous form of leishmanial disease, which 

is often ignored and unrecognized by clinicians and for which underreporting is common (18).  

We detected an increasing number of CL cases in the Bologna Province in 2013-2015; CL 

incidence was 0.50/100,000 in 2013, 1.49/100,000 in 2014 and 1.00/100,000 in 2015, respectively, 

as compared to an average incidence of 0.12/100,000 in 2008-2012 (24), indicating an increase of 4-

12 fold  of identified cases in recent years. All but four cases were gathered in a sort of “leishmaniasis 

belt” that was localized south of the Via Aemilia, with a cluster of 7 cases in a single municipality 

(Valsamoggia, Figure 1a).  

This rise in CL cases is possibly related to the increased circulation of the leishmanial parasite 

in the examined region, since an escalation of VL cases was recently reported in the same area (25). 

Nevertheless, we believe that improved molecular diagnosis as well as increased awareness among 

dermatologists of this area contributed to the higher number of notified CL cases in recent years. As 

a matter of fact, during the study period real-time PCR became a routine diagnostic procedure for CL 

at the Regional Reference laboratory for human leishmaniasis, thus facilitating diagnosis.  

Detection of the parasites in tissue sections of patients may be difficult when only few 

leishmanial amastigotes are present. Moreover, histology of the present cases underlined that CL may 

display a broad spectrum of morphological patterns, often with nonspecific features. Therefore, when 

amastigotes are not promptly identified, histological findings may be mistaken for nonspecific 

chronic inflammation and/or granulomatous reactions (26).  
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Recent evidence suggests that PCR is a highly sensitive and specific method to detect 

leishmanial DNA in dermal biopsies (15, 21, 26). In our study, real-time PCR enabled the diagnosis 

of 7 cases of CL, which classical histology had failed to identify. Thus, PCR for leishmanial-specific 

DNA should be performed routinely not only in typical lesions, but also in any unusual dermatosis, 

in particular those showing a huge dermal granulomatous infiltrate. Particular attention should be 

taken with patients coming from areas where the parasite circulates. 

We observed that the median time between symptom onset and CL diagnosis was 6 months 

(range 2-14); this delayed diagnosis may be related both to the patient (delay in seeking care for a 

benign disease) and to the healthcare system (clinician, dermatologist and dermopathologist did not 

suspect the aetiology). 

Clinical features were typical for Mediterranean CL in most of the examined patients; 73.3% 

of cases exhibited a single nodular lesion or a plaque, while multifocality was detected in the 

remaining patients. The male to female ratio indicated that the infection rate among males was higher 

than females (2.3:1.0), which is in line with published data (20). 

We observed that most CL lesions had their onset during the second part of the year. This is 

in line with previous reports of CL in the Mediterranean basin (4), where the diagnosis is usually 

made in autumn or winter because patients are infected during summer, the period of activity of 

phlebotomine sandflies (27). However, one should take into account the enormous variability in the 

incubation period, which can last from less than 1 month to more than 2 years (20).  

Current CL management is for a considerable part non-evidence based and most therapy 

options have to rely on expert opinions (21). Even though Mediterranean CL is often self-limiting, 

treatment is necessary to accelerate the healing process, to reduce significant scarring and to decrease 

relapse (28, 29). Treatment of CL differs from one patient to another, and depends on the clinical 

aspect of the lesion and the infecting species.  
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Local treatment proved to be well tolerated and with high cure rates, and includes topical 

treatment with 15% paromomycin, cryotherapy, thermotherapy and intralesional injection with 

antimonials (21, 30). Systemic treatment includes miltefosine, fluconazole, liposomal amphotericin 

B, systemic pentavalent antimonial or systemic pentavalent antimonial and pentoxifylline (12, 21, 

30). 

The choice of topical or systemic treatment is determined by several factors, such as the risk 

of mucosal spreading of the infection, the size, number and localization of lesions and the failure of 

prior local treatment (31). With regards to the clinical features, the multiple and large lesions that 

affect the nose, lips, eyelids or ears, which are cosmetically disfiguring, or that are located close to 

small joints, are less suited to local therapy. Nevertheless, criteria for selecting therapeutic options 

are not clearly validated and there is a need for large clinical trials to define treatment guidelines and  

standardization of the treatment for CL. 

In our study cohort, considering that 1. most of the lesions were single, < 4 cm in diameter, 

popular/nodular lesions, 2. the patients were immunocompetent, 3. there were no signs of 

lymphangitic dissemination and 4. the risk of mucosal spreading was low, we chose local treatment 

with antimonials, paromomycin, cryotherapy or a combination of these in all but two cases. Local 

injection of antimonials associated with cryotherapy or paromomycin 15% are good option that offer 

less systemic toxicity and the possibility for ambulatory treatment. In the lesions of esthetically 

compromised areas (eyelids, lips) cryotherapy should be used carefully to avoid the generation of 

blisters. In two cases systemic therapy was performed because of potentially disfiguring lesion 

(patient nr. 1) or the risk of joint-related functional impairment (patient nr. 16) (32, 33). All the 

treatment options led to lesion disappearance, but relapse occurred in two cases; relapsed CL healed 

after treatment with intralesional antimonials.  
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In conclusion, we report new evidence of CL cases in a focal area of north-eastern Italy during 

the period 2013-2015. The molecular identification of Leishmania species for this cluster as well as 

the evaluation of strain characteristics are ongoing. Our study shows that CL is endemic in the 

Bologna province, north-eastern Italy, and highlights the importance of CL surveillance in the 

Mediterranean basin. Furthermore, molecular diagnosis should be included in algorithms for the 

identification of CL cases to improve diagnostic sensitivity.   
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Table 1. Clinical and parasitological features of cutaneous leishmaniasis, Bologna Province, 
Italy , 2013-2015 

Case 
nr 

Sex Age 
Localization of 

lesion  
(single/multiple) 

Type of lesion  
Histolog

y 
PCR 

Time to 
diagnosi

s 
(months) 

Treatmen
t 

Cure
d 

(Y/N) 

1 M 17 Face (s) 
Erythematous 

nodule 
POS POS 6 cry, par, flu  Y 

2 M 73 Forehead (m) Zosteriform nodules POS POS 3 
antimonials 
(glucantim) 

Y 

3 F 66 Face (m) Ulcerated plaque POS POS 7 par Y 

4 F 54 Cheek (m) 
Erythematous 

nodule 
POS POS 8 

cry, 
antimonials 

Y 

5 M 28 Wrist (s) Plaque POS POS 12 par Y 

6 F 87 Arm (s) Nodule POS POS 6 
cry, 

antimonials 
Y 

7 M 69 Cheek (s) Ulcerated plaque POS POS 6 
cry, 

antimonials 
Y 

8 M 77 Scalp (s) 
Erythematous 

nodule 
POS POS 3 antimonials Y 

9 F 78 Forehead (s) Ulcerated nodule POS POS 4 par Y 

10 M 51 Arm (s) 
Erythematous 

nodule 
NEG POS 6 

lesion 
excision 

Y 

11 M 57 Hand (s) 
Erythematous 

nodule 
POS POS 3 

lost at 
follow up 

ND 

12 M 70 Scalp (s) 
Erythematous 

plaque 
POS N.D 12 cry, par Y 

13 M 68 Neck (s) Nodule NEG POS 12 
lost at 

follow up 
ND 

14 M 64 Trunk (m) 
 Erythematous 

nodule 
POS POS 3 

lost at 
follow up 

ND 

15 F 63 Cheek (s) 
Erythematous 

plaque 
POS POS 6 

cry, 
antimonials 

FU* 

16 M 61 Elbow (m) Nodule NEG POS 14 cry, par, flu Y 

17 M 58 Eyelid (s) Plaque NEG POS 5 par Y 

18 M 34 Scalp (s) Ulcerated nodule POS POS 9 
cry, 

antimonials 
Y 

19 M 75 Knee (m) Ulcerated nodule POS POS 2 
cry, 

antimonials 
Y 

20 F 46 Lip(s) Nodule POS POS 12 par Y 

21 M 7 Forehead (s) 
Erythemato-

ulcerated plaque 
POS POS 8 

cry, 
antimonials 

Y 

22 M 82 Arm (m) 
Erythemato-

squamous plaque  
POS POS 12 cry, par Y 

23 M 38 Forehead (s) Itchy nodule NEG POS 6 antimonials Y 

24 M 55 Nape (s) 
Erythemato-eroded 

plaque 
POS POS 12 cry, par FU* 

25 F 32 Forehead (s) 
Basocellular 

carcinoma-like 
nodule(s) 

NEG POS 4 
lesion 

excision 
Y 

26 M 12 Leg (s) Ulcerated nodule POS POS 6 par Y 

27 F 4 Face (s) Eroded papule POS POS 8 par Y 
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28 M 37 
Cheek and nose 

(m) 
Ulcerated plaque NEG POS 2 

lesion 
excision 

Y 

29 F 2 Eyelid (s) Eroded nodule POS POS 4 
lesion 

excision 
Y 

30 M 8 Thigh (s) Trophic ulcer POS POS 3 
lesion 

excision 
Y 

Cry, cryotherapy; Par, topic paramomycin; Flu, oral fluconazole 200 mg.;  antimonials, intralesional pentavalent 
antimonials; nd, not determined 
*FU; follow up is ongoing after treatment of relapse 
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Table 2. Histopathological findings of cutaneous leishmaniasis (n=26 cases) 

Characteristics n (%) 
Epidermal changes  
Atrophy 13 (50) 
Hyperkeratosis 24 (92) 
Parakeratosis 17 (65) 
Spongiosis  9   (35) 
Basal vacuolization 19 (73) 
Exocytosis 17 (65) 
Ulceration 6   (23) 
Flogistic infiltrate 
Perivascular superficial 4   (15) 
Diffuse superficial 21 (81) 
Perivascular deep 7   (27) 
Diffuse deep 15 (58) 
Cytologic composition 
Giant cells 15 (58) 
Lymphocytes 26 (100) 
Histiocytes 26 (100) 
PMN 8   (31) 
Plasma cells 26 (100) 
Granulomatous pattern 
Tuberculoid 9   (35) 
Sarcoid-like                                                                           8   (31) 
Necrosis 0   (0) 
Non specific histiocytic aggregates 13 (50) 
Presence of amastigotes 17 (65) 

PMN, polymorphonuclear leukocytes (neutrophils and eosinophils) 
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Figure legends 

 

Figure 1. Distribution of human cases of cutaneous leishmaniasis, Bologna Province, north-

eastern Italy, January 2013 to December 2015 (n=30). (a). Geographical location of human cases 

of cutaneous leishmaniasis. The grey area depicts the municipality of Bologna. (b). Distribution of 

cases of cutaneous leishmaniasis by age and sex. 

Figure 2. Seasonal distribution of cutaneous leishmaniasis during 2013-2015, Bologna Province, 

north-eastern Italy. Cutaneous leishmaniasis (CL) cases were recorded at diagnosis during 2013 

(dark blue histograms), 2014 (light blue histograms) and 2015 (grey histograms). Estimated lesion 

onset based on clinical files is also reported (table and green line).  

Figure 3. Clinical features of cutaneous leishmaniasis, Bologna Province, north-eastern Italy, 

2013-2015. (a). Single ulcerated plaque; (b). Erythematous-squamous plaque; (c). Erythematous non-

ulcerated plaque; (d). Zosteriform plaque; (e). Ulcerated nodule; (f). Nodule. 
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