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Abstract

:

Tegumentary leishmaniasis (TL) includes cutaneous (CL) and mucosal (ML) leishmaniasis; despite being endemic in southern Europe, it is often underdiagnosed and underreported. This study aimed to retrospectively examine data collected from patients with TL in a selected area of northeastern Italy (Emilia-Romagna region, RER). A network of 10 diagnostic units within RER was established, and TL cases diagnosed in RER from 2017 to 2020 were evaluated. A total of 135 TL cases were collected (62% male, 38% female); patients ranged from 1 to 84 years, with a median age of 57. Among these cases, 113 (84%) were notified to the public health authorities. The average annual incidence of TL was 0.76 cases per 100,000 inhabitants. Infections were acquired within the RER in 84% of cases; the 113 autochthonous cases were distributed in the foothills areas of the region. We provide evidence of a defined spatial distribution of TL cases in a selected area of northeastern Italy, as well as a relevant number of ML cases. Our observations suggest the need to raise awareness about TL among clinicians and pathologists, promote the molecular confirmation of cases by reference laboratories, and encourage the establishment of surveillance networks for this neglected disease.
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1. Introduction


Leishmaniases are a group of vector-borne diseases caused by protozoan parasites of the genus Leishmania and transmitted by phlebotomine sand flies (Diptera: Psychodidae) [1]. The clinical spectrum of the disease depends on parasite species and host immune response, varying from visceral leishmaniasis (VL) to tegumentary leishmaniasis (TL), which includes cutaneous leishmaniasis (CL), mucosal leishmaniasis (ML), and mucocutaneous leishmaniasis (MCL) [2].



CL is the most common form of the disease, with a global incidence of around 1 million cases/year [3]. It has been estimated that around 10% of uncomplicated CL cases progress to mucosal disease, diffuse CL, or disseminated CL, mainly depending on the parasite species and/or the host immune system [4]. Around 207,000 CL cases were reported to WHO in 2020; most cases were recorded in the Eastern Mediterranean region and American region, while only 971 cases were displayed in the European region [5,6].



TL is a neglected disease in Europe; it is often misdiagnosed or diagnosed with delay, and its surveillance is not mandatory in Austria, Belgium, France, and Germany [7]. The CL underreporting rate has been estimated to be 2.8–4.6 fold in the Mediterranean basin [1,8] by considering the number of reported CL cases/year as compared to the estimated annual CL incidence in each country, ML being even more underrecognized by clinicians than CL [1,9].



Leishmania infantum is the causative agent of canine leishmaniasis (CanL) in the Mediterranean basin as well as human VL and TL [4,10]. ML lesions caused by L. infantum are not clearly reported to be associated with previous CL [2]; the chronic infections develop into nodules or polypoid, infiltrating or ulcerated lesions, predominantly into the buccal area, the pharyngeal and laryngeal area, and the nose [9,11].



In Italy, case notification for human leishmaniasis is mandatory, but a high rate of undernotification is estimated as TL is often a benign disease that does not require hospitalization [1]. In 2018, the first report on the epidemiological situation of Italy on human leishmaniasis was published by the WHO; between 1998 and 2016, only 800 cases of CL were notified all over the country [12]. CL cases classically occur in the Tyrrhenian littoral, southern peninsular regions, and the main islands [13].



Nevertheless, the epidemiological pattern of leishmaniasis in Italy is changing, leading to an increase in human cases in the northern part of the country. An upsurge of CL cases was recently observed in the Emilia-Romagna region (RER) in northeastern Italy, with clusters in areas between the provinces of Modena and Bologna and in the provinces of Forlì-Cesena and Rimini [14]. A study performed in the Bologna province showed a raised incidence of CL cases in 2013–2015; the incidence of CL 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, with a four- to twelve-fold increase in comparison to the previous years [15]. In line with these findings, an increased number of CL cases (n = 21) was diagnosed in 2014–2016 at the Pathology Unit of Modena, which accounted for 60% of all cases that were diagnosed in a 20-year period (n = 35) (1997–2016) in the same unit [16].



In 2014, the upsurge of human leishmaniasis cases in RER [14,15,16,17,18] led to the establishment of a regional reference laboratory (RRL) to confirm human cases by molecular methods [19,20]; the RRL complemented a previously developed program for serological surveillance of CanL and entomological surveillance of vector-borne diseases [10].



Despite the strengthening of the surveillance system, underdiagnosis and undernotification of TL cases are still a problem in RER. This study aimed to retrospectively examine the cases of TL identified in RER from 2017 to 2020. To ameliorate the evaluation of TL cases within RER, a network of 10 diagnostic units was established. Each unit was composed of a multidisciplinary team of dermatologists, infectious disease specialists, pathologists, parasitologists, and epidemiologists.




2. Materials and Methods


2.1. Study Area


This study area is the RER, which is located in northeastern Italy and covers 22,445 km2 [21]. The region has 4,438,937 inhabitants with a population density of 197.63 inhabitants/km2 [22]. The territory is formed by the Apennine Mountains (5677 km2; 25%), hills (6202 km2; 27%), and an alluvial plain (10,573 km2; 48%).




2.2. Case Definition


The definition of a case of TL was based on the WHO directives [2,23]: a patient with suggestive cutaneous and/or mucosal lesion/s, in which Leishmania parasites were detected by histology and/or by molecular methods. Different TL types were defined following definitions that were established by the European LeishMan consortium [2]; CL refers to the presence of skin lesions, ML refers to the presence of mucosal lesion(s) without skin involvement, MCL refers to the simultaneous presence of both mucosal and skin lesions. Minor/mild disease was defined when lesions (papules or nodules) were less than 4, and small (<4 cm diameter), while the severe disease was identified when plaque/s was/were identified and/or 4 or more lesions were present and/or lesion diameter was 4 cm or above [23]. ML was always considered a severe disease. Lesion healing was defined as complete re-epithelialization for an ulcer or disappearance of induration for a papular lesion [2]. Treatment failure events were defined as relapse or persistence of lesions after 6-month treatment. Patients were usually followed up for 1 year after treatment.



TL cases were classified as: (i) autochthonous, when the place of infection was within RER; (ii) Italian extra-RER, when the place of infection was in Italy but outside RER; and (iii) imported, when the place of infection was outside Italy.




2.3. Surveillance of Tegumentary Leishmaniasis in Italy and in RER


Human leishmaniasis is a notifiable disease in Italy through an infectious disease reporting system, which is centralised at the national Ministry of Health [7,8]. Physicians are required to report all confirmed cases of leishmaniasis to the public health service of the Local Health Unit (LHU). The LHU carries out epidemiological investigations and collects data related to the infectious event; these data are subsequently sent to the regional health authorities and to the Ministry of Health [24]. In accordance with the RER surveillance program for leishmaniasis [19,20], molecular confirmation of TL is performed by the RRL, which is located at the Microbiology Unit of the University Hospital of Bologna. RRL receives biopsy samples from dermatologists, infectious disease specialists, and/or pathologists all over RER.




2.4. Skin_Leish_RER Network


The Skin_Leish_RER network was established to improve the surveillance of TL cases in RER. Epidemiological data, clinical features, and data on anti-leishmanial therapy and outcome were collected. The network included ten diagnostic units: Piacenza, Parma, Reggio-Emilia, Modena, Bologna, Ferrara, Ravenna, Forlì, Cesena, and Rimini; these units include specialists in Parasitology, Dermatology, Infectious Diseases, and Pathology (Table S1). The Skin_Leish_RER network is led by the diagnostic unit at the University Hospital of Bologna, which comprises the RRL and the Dermatology Unit.




2.5. Diagnosis of Tegumentary Leishmaniasis


Histological and molecular diagnosis were performed on skin or mucosal biopsies. For histological examination, biopsies were routinely formalin-fixed and paraffin-embedded (FFPE). Five- to six-µm sections were obtained from the block and stained with haematoxylin and eosin (HE) to detect leishmanial amastigotes. Slides were observed at 100×, 400×, and 600× magnification. If necessary, a Giemsa stain was evaluated in addition to HE. Molecular confirmation was performed on FFPE at RRL. DNA extraction was performed by the NucleoSpin DNA FFPE XS kit (Macherey-Nagel, Duren, Germany). Real-time PCR was carried out with two in-house assays, one targeting a segment of the small-subunit ribosomal RNA (rRNA) gene [25] and the other targeting a region of minicircle kinetoplast (k)DNA [26]. A real-time PCR assay targeting human β2-microglobulin was run simultaneously as a control of the amplification of the extracted DNA. PCR reactions were performed using a CFX real-time PCR detection system (Bio-Rad, Hercules, CA, USA) or Rotor-Q system (Qiagen, Hilden, Germany). Primers and probes employed for the real-time PCR assays are reported in Table S2.




2.6. Data Collection


We collect all confirmed cases of TL (CL, ML) that were diagnosed in RER, for which biopsy samples were obtained between 1 January 2017 and 31 December 2020. Data were collected from the national notification system (SMI) and from the recovery activities of the Skin_Leish_RER network and organized in an electronic database that was shared with network members by using a password-protected platform. The sensible data of patients involved in this study were anonymized by an alphanumerical code. This study was conducted in accordance with the Declaration of Helsinki, and the protocol was approved by the Ethics Committee of the Area Vasta Emilia Centro (study number: EM1008-2021_97/2017/O/Tess/AOUBo).




2.7. Statistical Analysis


We performed a descriptive analysis of TL cases by year of diagnosis, notification to LHU, origin of the case (autochthonous or imported), type of leishmaniasis, sex, age, molecular confirmation performed by RRL, clinical form, anatomical area of lesion/s, number of lesions, and presence of immunosuppressive conditions. The yearly incidence was evaluated for autochthonous cases. The seasonality of symptoms’ onset and delay in diagnosis were also assessed. All analyses were performed with Ms Excel 2017 and R 4.0.2 [27]. The spatial distribution of the autochthonous cases was obtained with QGis (version 3.14.15-Pi).





3. Results


3.1. Case Surveillance


Between January 2017 and December 2020, 135 cases of TL were identified in the RER, of which 113 (84%) were notified to the LHU (Table 1). The establishment of the Skin_Leish_RER network contributed to the recovery of 22 (16%) TL cases that were not reported to the public health authorities (Table 2).



Concerning the place of infection, 113 TL cases (84%) were classified as autochthonous (Table 1). Among the 22 non-autochthonous cases, the infection likely occurred in Italy for 14 cases, but outside the RER, the place of infection was likely outside Italy (Tunisia, Burkina Faso, and Morocco) in 5 cases. In the remaining cases (n = 3), the place of infection could not be defined. Autochthonous cases of TL were distributed in the foothills area of RER (Figure 1).



Among the clinical forms of TL, the most represented was CL (n = 124, 92%), while ML was present in 11 cases (8%) (Table 1). Males were more affected than females (n = 84, 62%). The age of the affected patients ranged from 1 to 84 years, with a median age of 57 years; 75% of the cases were older than 43 years (Figure 2). In the study period, the incidence of TL rose from 0.63 in 2017 to 0.98 in 2019 and then dropped to 0.54 in 2020 (Figure 3a). The highest TL incidence was concentrated between 65 and 79 years (Figure 3b). No cases of MCL were detected in our study group. A clear seasonality in lesion onset was not evident (Figure S1, Kruskal-Wallis test p = 0.39).




3.2. Clinicopathological Features


CL lesions were more often single (n = 88) than multiple (n = 19); for 17 CL cases, we had no information about the number of lesions. Concerning ML, five out of eleven cases (46%) presented multiple lesions, and five cases (46%) exhibited a single lesion, while no information was available for one case. As shown in Figure 4a, the most common location of cutaneous lesions was the head and neck (47 cases out of 124, 38%), followed by the upper (n = 45, 36%) and lower (n = 10, 8%) extremities, and trunk (n = 4, 3%). Six out of one hundred and twenty-four CL cases exhibited multiple lesions involving different and distant body sites (5%). ML mainly affected the head and neck (n = 9 out of 11, 82%), one HIV-positive patient exhibited multiple and distant lesions, and one case was not defined. Among ML cases, a previous episode of CL was reported by two patients (18%).



As shown in Figure 4b, data about the type of lesion were obtained for 98 out of 135 cases (n = 90 CL and n = 8 ML); the most common lesion type in CL was non-ulcerated nodules (n = 35 cases, 39%), followed by non-ulcerated plaques (n = 18, 20%), ulcers (n = 12, 13%), and ulcerated nodules (n = 11, 12%), while other lesion types, such as ulcerated plaques and non-ulcerated papules, were rare (Figure 4b). Regarding ML, lesions occurred as mucosal ulcers (n = 4, 50%), semi-mucosal nodule (n = 2, 25%), and plaques (n = 2, 25%), while data were not available for three cases.



Information about potential immunosuppressive conditions was recorded for 102 patients; 16 individuals showed underlying conditions that could cause immune impairment, including HIV (4 patients), autoimmune diseases (5 cases), cancer (5 patients), and diabetes (1 case), while in one patient the immunosuppressive condition was undefined. As shown in Figure 5, among the 16 immunocompromised patients, 10 (63%) exhibited complicated TL, i.e., ML, presence of plaque, and/or multiple CL lesions, while only 26 out of 86 (30%) individuals with no impairment of the immune system exhibited severe TL.




3.3. Diagnosis of Tegumentary Leishmaniasis


Data on time to diagnosis were available for 92 patients; 36 cases of TL (39%) were diagnosed more than 6 months after the lesions’ onset (Table S3).



The diagnosis of TL was carried out by histology and/or molecular tools. Histological examination was carried out in 118 out of 135 cases (Figure 6 and Table S4); among these, intracytoplasmic amastigotes were detected in 92 cases with a sensitivity of 78%. PCR was performed in 103 out of 135 cases; 100 cases tested positive for leishmanial DNA, showing a sensitivity of 97%. We observed that 11 of the 22 non-notified cases (50%) were not sent for molecular confirmation to RRL.




3.4. TL Treatment and Outcome


Data on treatment were recorded in 90 out of 135 (66%) cases (Figure 7). Therapy options included (i) intralesional pentavalent antimonial (Glucantim) (n = 27, 30%), (ii) topical cream containing paromomycin (n = 16, 18%), (iii) surgical excision (n = 13, 14%), (iv) cryotherapy alone (n = 2, 2%) or associated with intralesional Glucantim (n = 11, 12%), (v) systemic liposomal amphotericin-B alone (n = 11, 12%), (vi) other treatments (n = 10, 11%) such as oral fluconazole (n = 2), oral miltefosine (n = 1), surgical excision associated with fluconazole (n = 1), intralesional Glucantim associated with miltefosine (n = 2), intralesional Glucantim associated with liposomal amphotericin-B (n = 2), or intralesional Glucantim associated with cryotherapy, and intramuscular pentamidine (n = 2).



Data on treatment outcome were available for 84 out of 135 cases (62%, Figure S2). Among these, treatment failure events were observed in 18 cases (14 CL and 4 ML, 21%). By considering only TL cases for which treatment outcome was available, the failure rate with different therapeutic approaches was as follows: 7 cases out of 11 for liposomal amphotericin-B alone (64%), 4 cases out of 11 for surgical excisions (36%), 3 cases out of 14 for topical cream containing paromomycin (21%), and 1 case out of 26 for intralesional Glucantim (4%). Among the cases of treatment failure, 5 (28%) occurred in immunocompromised patients (2 HIV-positive individuals and 3 oncological patients), 6 (33%) in immunocompetent individuals, while in 7 patients (39%) the immune status was not defined.





4. Discussion


Leishmaniases are considered endemic and emerging infections in southern and continental Europe, respectively, yet these infections are underrecognized and underreported in most EU countries [7]. Despite being more frequent than VL, TL cases are often overlooked; the lack of awareness about this infectious disease by dermatologists, otorhinolaryngologists, and other clinicians often results in misdiagnosis. Even when a proper diagnosis of TL is performed, case notification to the public health services is frequently lacking.



Our study examined TL cases that were identified in an endemic area of 4.4 million inhabitants in northeastern Italy. The retrospective collection of cases between 2017 and 2020 was implemented by the establishment of a multidisciplinary network of medical specialists (Skin_Leish_RER network). The network recovered 22 cases beyond the 113 notified cases, for a total of 135 confirmed cases of TL in a 4-year period, with a yearly incidence ranging from 0.54 to 0.98 cases per 100,000 inhabitants. The drop in TL cases in 2020 (0.54 cases/100,000 inhabitants) was likely due to the disruption of the health system due to the COVID pandemic [28].



Most of the TL cases in the selected region were autochthonous (84% of total cases) and distributed in foothills areas, which are characterized by climatic and environmental conditions more suitable for the occurrence of phlebotomine sand flies as compared to the plain areas of the RER [29]. Indeed, foothill habitats have previously been reported as supporting large populations of Phlebotomus (Ph). perfiliewi, a sand fly species able to maintain the circulation of L. infantum [30,31,32]. The geographic area of TL distribution overlaps with that of VL, which also showed an increasing number of cases in the last decade [14,17,18,33].



In line with published evidence [2], most patients with TL caused by L. infantum were male and older than 43 years; the predominant clinical feature was a single cutaneous nodule in the head, neck or in the upper extremities. Further, we observed that 8% of TL cases were ML; in line with recent findings [2] L. infantum can disseminate to the mucous membranes with a higher frequency than previously reported [11]. Besides the immune condition of the host and vectorial factors, the tissue tropism of L. infantum could be linked to the intrinsic virulence of the parasite [34] and/or strain genotype [35]. Molecular typing on TL specimens is ongoing and could provide additional information on this matter.



Among the 16 immunocompromised patients, 10 (63%) exhibited a severe disease, i.e., ML and/or more than 4 CL lesions and/or a lesion’s diameter > 4 cm and/or plaques, while only 26 (31%) out of 84 individuals with no underlying immunosuppressive conditions exhibited a severe TL. Despite data being available only for 84 individuals, the treatment failure rate was also higher in immunocompromised patients than in immunocompetent individuals (45% vs. 10%, respectively). These findings are not surprising, as immunocompromised patients are predisposed to develop multiple lesions with a higher frequency of ML and exhibit higher rates of treatment failure [36].



Case confirmation of TL relies on the direct demonstration of the parasite or its genome in clinical specimens from the skin or mucous membranes, using microscopic examination or molecular analysis, respectively [23]. It is widely recognized that molecular methods are highly sensitive and specific tools to detect leishmanial DNA in dermal biopsies [37,38,39,40]. Considering the 86 samples examined with PCR and histology in this retrospective study, we observed that real-time PCR allowed the detection of 26 (30%) cases of TL that histology failed to identify. Even though this study was not designed to compare histology and molecular methods for the diagnosis of TL, PCR seems to have better performance than the direct detection of parasites by histopathology in biopsies.



Differently from other European countries, including France [41], there are no national guidelines for the treatment of TL in Italy. We counted twelve different treatment strategies that were employed by the physicians belonging to the Skin_Leish_RER network, including pharmacological therapies, cryotherapy, or surgical excision. Local treatment was employed in most cases (56 out of 90, 62%), while systemic treatment alone or associated with local treatment was used in 23% of cases. These data are in line with international reports and guidelines indicating that local pharmacological and/or physical treatment can be employed for non-complicated CL in southern Europe [2,23,41]. In the remaining cases (n = 13, 14%) surgical excision was carried out, and it was associated with a 36% relapse rate. Surgery is not recommended for CL treatment but is sometimes performed with the erroneous suspicion of skin cancer. Taken together, the abovementioned observations suggest that standardization of TL treatment is needed, including the development of national guidelines.



This study has several limitations. By collecting data from a limited geographic area, the results cannot be generalized to the entire country. Further, because of the retrospective nature of this study, information regarding significant variables, including follow-up data, were often lacking. In addition, HIV testing was not systematically performed, and the condition of immunosuppression was not always recorded; therefore, the actual prevalence of TL in immunocompromised patients in northeastern Italy cannot be defined.




5. Conclusions


We provided evidence of a high incidence of TL with a specific geographic pattern in RER, a region of northeastern Italy, as well as a relevant number of ML cases. Our observations suggest the need to raise awareness about TL among clinicians and pathologists, promote the molecular confirmation of cases by reference laboratories, and encourage the establishment of surveillance networks for this neglected disease.
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Figure 1. Geographic distribution of autochthonous cases of tegumentary leishmaniasis (n = 113), Emilia-Romagna region, northeastern Italy, 2017–2020. 
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Figure 2. Age and sex distribution of cases of cutaneous (CL, a) and mucosal (ML, b) leishmaniasis (n = 135), Emilia-Romagna region (northeastern Italy), 2017–2020. 
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Figure 3. Incidence of tegumentary leishmaniasis by sex and year (a) and by age (b), Emilia-Romagna region (northeastern Italy), 2017–2020. CL, cutaneous leishmaniasis; ML, mucosal leishmaniasis. 
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Figure 4. Clinical characteristics of tegumentary leishmaniasis cases in the Emilia-Romagna region, northeastern Italy, 2017–2020. (a) Frequency of lesions in different anatomic sites in males and females. Data were available for 124 cases of cutaneous leishmaniasis (CL) and 10 cases of mucosal leishmaniasis (ML); (b) frequency of different types of lesions. Data were available for 90 CL cases and 8 ML cases. 
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Figure 5. Comparative features of tegumentary leishmaniasis by patients’ immune status (n = 102). Severe and mild TL were defined in the Material and Method section. ND; not defined. 
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Figure 6. Histological diagnosis of tegumentary leishmaniasis: haematoxylin-eosin and Giemsa staining. (a,b): Hematoxylin-eosin (HE) staining reveals many amastigotes that appear as blue-greyish round structures, mostly contained in macrophages (black arrows), and that are associated with a dense inflammatory infiltrate and granulomatous areas. An abundance of amastigotes can be easily appreciated at low power view. (a): 100× magnification, (b): 600× magnification. (c,d): When the amastigotes are scarce, or the inflammatory infiltrate is particularly intense, the diagnosis of leishmaniasis can be overlooked by employing HE staining (c, 400× magnification); in these cases, Giemsa staining (d) can contribute to revealing the amastigotes (black arrows, 400× magnification). 
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Figure 7. Therapeutic approaches for tegumentary leishmaniasis in the Emilia-Romagna region, northeastern Italy, 2017–2020. 
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Table 1. Tegumentary leishmaniasis cases that were identified in the Emilia-Romagna region, northeastern Italy, 2017–2020.
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	Year
	TL Cases (n.)
	Notified to LHU

n. (%)
	Autochthonous Cases n. (%)
	CL Cases

n. (%)
	ML Cases

n. (%)





	2017
	28
	21 (75%)
	21 (75%)
	23 (82%)
	5 (18%)



	2018
	39
	36 (92%)
	34 (87%)
	38 (97%)
	1 (3%)



	2019
	44
	38 (86%)
	40 (91%)
	41 (93%)
	3 (7%)



	2020
	24
	18 (75%)
	18 (75%)
	22 (92%)
	2 (8%)



	Total
	135
	113 (84%)
	113 (84%)
	124 (92%)
	11 * (8%)







* 7 autochthonous cases and 4 cases in which the place of infection was defined outside RER, within Italy.
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Table 2. Tegumentary leishmaniasis: case notification and/or molecular confirmation at the Regional Reference Laboratory (RRL), Emilia-Romagna region, Italy.
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Case Notification




	

	

	
Yes

	
No






	
PCR Confirmation

	
Yes

	
92 (68%)

	
11 (8%)




	
No

	
21 (15%)

	
11 (8%)




	
Total

	

	
113 (84%)

	
22 (16%)








In brackets: percentages are calculated based on total cases (n = 135) of tegumentary leishmaniasis.
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