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Mycetoma epidemiology, diagnosis management, and outcome in three hospital centres in Senegal from 2008 to 2018
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Introduction

Mycetoma is a tropical chronic granulomatous disease, with the formation of tumor-like soft tissue swelling and the formation of grains [START_REF] Bonifaz | Mycetoma: Experience of 482 Cases in a Single Center in Mexico[END_REF]. This disease usually results from small traumatic implantation of causative agent in subcutaneous tissue mainly located to the foot [START_REF] Van De | Global Burden of Human Mycetoma: A Systematic Review and Meta-analysis[END_REF]. The disease is responsible of massive distortion, deformities and disabilities, and can be lifethreatening if not adequately managed [START_REF] Fahal | Mycetoma in the Sudan: An Update from the Mycetoma Research Centre, University of Khartoum, Sudan[END_REF]. The involved infectious agents are either aerobic filamentous actinomycetes, causing actinomycetoma, or filamentous fungi, causing eumycetoma. Actinomycetoma are commonly caused by Streptomyces somaliensis and Nocardia spp. while Madurella mycetomatis is the commonest agent in eumycetoma [START_REF] Estrada | Eumycetoma[END_REF][START_REF] Fahal | Head and Neck Mycetoma: The Mycetoma Research Centre Experience[END_REF][START_REF] De Hoog | New species of Madurella, causative agents of black-grain mycetoma[END_REF].

The treatment of mycetoma cases depends on whether the causative agent is an actinomycete or a fungus. Whereas actinomycetoma are usually adequately treated with antibacterials, eumycetoma show usually a relatively poor response to available antifungal drugs. Therefore, surgery is recommended as the best treatment option of eumycetoma. The surgical treatments ranges from broad surgical excision to limb amputation [START_REF] Suleiman | The Surgical Treatment of Mycetoma[END_REF][START_REF] Gismalla | Surgical management of eumycetoma: experience from Gezira Mycetoma Center, Sudan[END_REF].

Mycetoma was recently added to the WHO list of Neglected Tropical Diseases (NTD) following the Geneva meeting in May 2016. This recognition has brought much more attention to this disease. However, the global burden of mycetoma is still unknown due to the absence of case reporting system [START_REF] Bonifaz | Mycetoma: Experience of 482 Cases in a Single Center in Mexico[END_REF][START_REF] Van De Sande | The Mycetoma Knowledge Gap: Identification of Research Priorities[END_REF]. A recent meta-analysis has estimated a mycetoma prevalence up to 1.81 and 3.49 cases per 100,000 habitants in Sudan and Mauritania, respectively [START_REF] Van De | Global Burden of Human Mycetoma: A Systematic Review and Meta-analysis[END_REF]. Senegal, a country located within the « mycetoma belt » area is burdened with a relatively high mycetoma prevalence. Some studies have described the profile of actinomycetoma and eumycetoma cases diagnosed in the country through cases series a decade ago [START_REF] Dieng | Actinomycetomas in Senegal: study of 90 cases][END_REF][START_REF] Dieng | Mycetoma: 130 cases][END_REF][START_REF] Ndiaye | Myce ´tomes diagnostique ´s au Se ´ne ´gal de 2008 à 2010[END_REF]. The most recent papers have mainly focused on case reports and have described the epidemiology in a single heath care centre [START_REF] Ndiaye | A dorsolumbar tumoral actinomycosic mycetoma, an unusual mycetoma presentation[END_REF][START_REF] Diongue | Dermatophytic mycetoma of the scalp due to an atypical strain of Microsporum audouinii identified by MALDI-TOF MS and ITS sequencing[END_REF]. This study aims to provide updated data on the epidemiology, clinical presentation, laboratory diagnosis, and treatment of mycetoma, based on the patients who had consulted in three health care facilities located in two regions of Senegal.

Materials and methods

This descriptive, retrospective case series study was carried out between January 2008 and December 2018, in three hospital centres, including Le Dantec university hospital and the Institut d'Hygiene Sociale hospital, which are both located in the capital city Dakar, and the regional hospital of Thies located 70 km East from Dakar. The clinical records of 193 patients with mycetoma who visited the Dermatology wards of these hospitals and/or the orthopaedic ward of Le Dantec hospital, during the study period were thoroughly reviewed.

Mycetoma diagnosis criteria were compatible clinical examination findings (tumor likeswellings, presence of sinus tracts, discharge of pus and/or grains) and, when available, a laboratory diagnosis confirmation.

Clinical diagnosis was mainly based on the colour of the grain and the evolution of the lesion. The microbiological aspects included: 1) the direct microscopic examination of the specimens or the grains, in saline or cotton blue solution after adding 30% potassium hydroxide (KOH), and 2) the culture on both Sabouraud dextrose agar plus chloramphenicol and Lowenstein-Jensen agar. Biopsies have been made in each case for histological examination after Periodic acid-Schiff (PAS), Grocott's methenamine silver (GMS) and hematoxylin and eosin (H&E) staining. X-rays, ultrasound, and CT scan examinations have been performed to investigate severe lesions with bone involvement. At the time of this study, molecular diagnosis was not available at any of the centres. Therefore, species identification could not be confirmed molecularly.

Medical treatment consisted of trimethoprim-sulfamethoxazole, or a combination of trimethoprim-sulfamethoxazole, streptomycin, and amoxicillin/clavulanic acid for actinomycetoma and terbinafine or itraconazole for eumycetoma. In case it was not known if the lesion was an actino-or an eumycetoma, patients were treated with a combination of trimethoprimsulfamethoxazole, streptomycin, amoxicillin/clavulanic acid and/or itraconazole.

Eumycetoma were also treated surgically. The surgical treatment consisted either in a curative surgical resection of the lesion or a limb amputation in case of bone involvement. Lymphadenopathy surgery consisted of lymph node dissection followed by histopathological examination.

The patients' demographic, place of residency, clinical and biological data were entered into excel table and statistical analysis was performed using TM R2.15.0 software (R Foundation for Statistical Computing, Vienna, Austria). Categorical variables were described as percentages while mean and standard error were used for continuous variables.

Ethical statement

This study has been approved by the Ethics Committee of the Cheikh Anta Diop University (Ref number: 0237/2017/CER/UCAD). All the data collected from the study participants have been de-identified. Informed consent was not required as the study consisted in retrospective review of the files of patients who had been diagnosed and treated for mycetoma.

Results

A total of 193 patients diagnosed with mycetoma have been included in this study. The majority of these patients were recruited in Dakar, 108 (55.9%) at Le Dantec hospital, 53 (27.5%) at the Institut d'Hygiène Sociale hospital, and 32 (16.6%) at the Thies regional hospital. The mean age of the patients was 38.3±16.4 years (range: 8-84 years). Most of the patients were 30 years old or more as presented in Table 1; 74.6% of them were male, with a 2.94 male/female ratio (Table 1). Regarding their occupation, 120 (62.1%) were farmers; 22 (11.4%) housewives; 21(10.9%) shopkeeper; and 30 (15.5%) had another occupation, including 7 students and 10 unemployed persons.

The geographic distribution across Senegal of the mycetoma cases herein analysed is illustrated in Table 1. Most of the patients originated from the central and northern regions of the country including 47 cases from Thies (24.4%), 31 from Diourbel (16.1%), 23 from Louga (11.9%) and 20 from St Louis (10.4%). Patients originating from the capital city Dakar accounted for 34 cases (17.6%); the remaining patients were distributed in the East and Southern part of Senegal (Fig 1). The mycetoma cases were classified into three groups according to the type of grains and laboratory criteria: there were 71 (36.8%) actinomycetoma, 91 (47.2%) eumycetoma, and 31 (16.1%) undetermined form (Table 1). Noteworthy, there were more eumycetoma cases in the northern regions than in the other part of the country (Fig 1).

At presentation, the duration of the lesions varied according to cases. The majority of patients 90 (46.6%) had mycetoma for 1 to 5 years while 37 (19.1%) had the infection for more than 10 years (Table 2). In 102 cases (52.8%) the patients experienced pain. In the majority of these patients a painkiller was added to their treatment. The clinical form, the size of the lesion, the type of grains, the anatomical localization (Figs 2 and3), the lymphatic dissemination and the bone lesion are presented in Table 2.

Diagnosis of mycetoma was confirmed in 97 cases (50.3%) using microbiological examinations and/or histology. The culture has isolated only 56 species (29%). Actinomadura pelletieri was the most isolated species [START_REF] Zhi | An update of the structure and 16S rRNA gene sequence-based definition of higher ranks of the class Actinobacteria, with the proposal of two new suborders and four new families and emended descriptions of the existing higher taxa[END_REF] followed by Madurella mycetomatis [START_REF] Adoubryn | Myce ´tomes des Ouest-Africains non re ´sidants en Co ˆte d'Ivoire[END_REF], Falciformispora senegalensis [START_REF] Fahal | Head and Neck Mycetoma: The Mycetoma Research Centre Experience[END_REF], Streptomyces somaliensis (2), Scedosporum apiospermum (1), Penicillium sp.

(1), Fusarium solani (1), and Pseudallescheria boydii (anamorphic: Scedosporium boydii/Scedosporium boydii) (1).

X-Ray examination was done in all the patients and was normal in the majority of cases 114 (59.1%). Bone lesions were identified in 79 patients (40.9%).

At interview, 156 (80.8%) patients have reported history of phytotherapy including 60 cases who have used oral plus local medicinal plants (Table 3), however the nature of the plants used was not mentioned. Mycetoma, clinical cases were treated regarding the type of mycetoma and the availability of the drug. Most of actinomycetoma cases were treated with trimethoprim-sulfamethoxazole, or a combination of trimethoprim-sulfamethoxazole, streptomycin, and amoxicillin/clavulanic acid (Table 3). In eumycetoma cases, itraconazole and terbinafine were used as antifungal agent combined in most cases with surgical treatment as shown in Table 3. Surgical treatment consisted of wide local excision and amputation (Table 3). Out of the 33 red-grain actinomycetoma cases treated with trimethoprim-sulfamethoxazole alone, 20 recovered (60.6% cure rate), 4 was lost to follow-up and 9 were still on treatment. Outcome was worse if these red-grain actinomycetoma cases were treated with trimethoprimsulfamethoxazole + streptomycin + amoxicillin/clavulanic acid as out of the 38 patients, 10 recovered (26.3% cure rate), 2 had a recurrence, 4 was lost to follow-up and 22 were still on treatment. Out of the white or yellow grain mycetoma cases, treatment with trimethoprim-sulfamethoxazole alone (12 patients) yielded 4 recovery (33.3% cure rate), 1 recurrence, 3 patients lost to follow-up and 4 cases still on treatment. Out of the 4 patients treated with the combination trimethoprim-sulfamethoxazole + streptomycin + amoxicillin/clavulanic acid, 2 was lost to follow-up and 2 were still on treatment. The 15 patients treated with Itraconazole+ antibiotics have presented 2 recovery (13% cure rate), 2 recurrence, 7 lost to follow-up and 4 cases still on treatment.

Out of the 68 black-grain eumycetoma cases treated with terbinafine and surgery, 20 recovered (29.4% cure rate), 2 had a recurrence, 14 were lost to follow-up and 32 were still on treatment. Outcome was better if these black-grain eumycetoma cases were treated with Itraconazole, trimethoprim-sulfamethoxazole + streptomycin + amoxicillin/clavulanic acid and surgery as all the 23 patients recovered (100% cure rate). The patients with eumycetoma cases were treated with terbinafine 500 mg twice daily for 24-48 weeks. In the 20 patients treated with terbinafine who recovered, one patient had a small lesion (less than 5 cm), 4 patients had lesions between 5-10 cm, and 10 patients had lesions larger than 10 cm.

Terbinafine treatment was combined with surgery in 49 of the 68 patients. Among these patients, 31 were treated with surgical removal while 18 were amputated. The 20 patients who recovered had been treated with terbinafine combined with surgery. Ten of them were treated with surgical removal and 10 were amputated. No patient has been cured with terbinafine only. At the time of survey, 79 (40.9%) patients has presented a full recovery. Only 7(3.7%) patients has presented recurrence (Table 3).

Discussion

With the view of strengthening mycetoma control, it is important to provide accurate and updated epidemiological information in endemic regions. This study provides, for the first time in Senegal, mycetoma cases series diagnosed in three hospital centres located in two different regions and allows an overview of the distribution of clinical cases. The mycetoma prevalence within the study period is underestimated because we have selected only well documented patients to strengthen the disease description.

The patients with mycetoma described in this series were young adults in general with an mean age of 38 years, which is in accordance with previous reports in Senegal and many other countries that have shown the higher frequency of mycetoma between 20 and 40 years of age [START_REF] Dieng | Mycetoma: 130 cases][END_REF][START_REF] Ndiaye | Myce ´tomes diagnostique ´s au Se ´ne ´gal de 2008 à 2010[END_REF][START_REF] Lo ´pez-Martı ´nez | Update on the epidemiology of mycetoma in Mexico. A review of 3933 cases[END_REF][START_REF] Develoux | Management of mycetoma in West-Africa[END_REF]. However, 35.2% of our patients were more than 45 years old. This category of patients was also the most infected group in a series reported in Brazil with an mean age of 48 years [START_REF] Castro | Clinical and mycologic findings and therapeutic outcome of 27 mycetoma patients from São Paulo, Brazil[END_REF]. The excess of male patients found in this study is in agree with the literature [START_REF] Bonifaz | Mycetoma: Experience of 482 Cases in a Single Center in Mexico[END_REF][START_REF] Fahal | Mycetoma in the Sudan: An Update from the Mycetoma Research Centre, University of Khartoum, Sudan[END_REF][START_REF] Fahal | Head and Neck Mycetoma: The Mycetoma Research Centre Experience[END_REF][START_REF] Dieng | Mycetoma: 130 cases][END_REF]. Some authors have suggested the role of hormonal and genetics factors in this elevated male: female ratio [START_REF] Van De Sande | Polymorphisms in catechol-O-methyltransferase and cytochrome p450 subfamily 19 genes predispose towards Madurella mycetomatis -induced mycetoma susceptibility[END_REF][START_REF] Vera-Cabrera | Host defenses in subcutaneous mycoses[END_REF].

Patients were more frequently diagnosed with eumycetoma (47.2%) than actinomycetoma (37.8%) in our study. In contrast, previous studies in Senegal have reported a relatively higher prevalence of actinomycetoma in their series [START_REF] Dieng | Mycetoma: 130 cases][END_REF][START_REF] Develoux | Management of mycetoma in West-Africa[END_REF]. This discrepancy might be explained by a recruitment bias because most of these data originated from the Le Dantec hospital dermatology ward where actinomycetoma form are usually managed. However, the predominance of eumycetoma cases in our series is in agree with the findings of Ndiaye et al., who have reported 70% eumycetoma versus 30% actinomycetoma in Senegal [START_REF] Ndiaye | Myce ´tomes diagnostique ´s au Se ´ne ´gal de 2008 à 2010[END_REF]. Other reports confirm the relatively high prevalence of eumycetoma in the West-African region [START_REF] Adoubryn | Les myce ´tomes autochtones de Co ˆte d'Ivoire: caractères e ´pide ´miologiques et e ´tiologiques des cas confirme ´s[END_REF][START_REF] Adoubryn | Myce ´tomes des Ouest-Africains non re ´sidants en Co ˆte d'Ivoire[END_REF]. Most of cases in our study were diagnosed based on clinical aspects and grain color. Only half of the cases were confirmed by mycological techniques and histopathology. Indeed, the diagnosis and the confirmation of mycetoma cases is challenging in our resources limited settings. In Senegal, culture and histopathology are the gold standard methods in hospital settings. However, both techniques are operator dependent and need experience which could have its reflections on the accuracy. Many difficulties have been noted in our laboratory settings, including negative culture, the misidentifications of the causative fungal agents and the inability of the technicians to correctly describe the histopathological appearance of mycetoma causative agents. This situation emphasized the need for capacity building of our laboratory technicians on mycetoma diagnosis.

Despite the use of diverse laboratory techniques coupled with clinical findings, the etiological agent remained undetermined in 16% of the patients in our study. This is quite similar to Fahal et al., where the etiological agent was undetermined in 13% of their patients [START_REF] Fahal | Mycetoma in the Sudan: An Update from the Mycetoma Research Centre, University of Khartoum, Sudan[END_REF]. The difficulty of identifying the etiological agents can be explained by the lack of adequate diagnostic tools in most of our endemic countries and the impossibility in certain cases to differentiate the causative agents using the available mycological and histological techniques [START_REF] Verghese | Histologic diagnosis of species of fungus causing mycetoma[END_REF][START_REF] Ahmed | Revision of agents of black-grain eumycetoma in the order Pleosporales[END_REF]. For example, it is well known that histological features cannot differentiate Acremonium spp from Fusarium spp, which both produce yellow to white grains with heterogeneous histological aspects [START_REF] Van De | Global Burden of Human Mycetoma: A Systematic Review and Meta-analysis[END_REF]. The direct nucleotide sequencing in biopsy samples of the 16S rRNA gene, to document actinomycetoma, and the rRNA gene internal transcribed spacer regions, to document eumycetoma, have been proposed to enhance pathogen identification capacities [START_REF] Zhi | An update of the structure and 16S rRNA gene sequence-based definition of higher ranks of the class Actinobacteria, with the proposal of two new suborders and four new families and emended descriptions of the existing higher taxa[END_REF][START_REF] Steingrube | DNA amplification and restriction endonuclease analysis for differentiation of 12 species and taxa of Nocardia, including recognition of four new taxa within the Nocardia asteroides complex[END_REF][START_REF] Ahmed | Development of a species-specific PCR-restriction fragment length polymorphism analysis procedure for identification of Madurella mycetomatis[END_REF][START_REF] Mhmoud | Pleurostomophora ochracea, a Novel Agent of Human Eumycetoma with Yellow Grains[END_REF][START_REF] De Hoog | New Species of Madurella, Causative Agents of Black-Grain Mycetoma[END_REF].

The geographical distribution of the patients in our study revealed the predominance of eumycetoma in the Northern region of Senegal and of actinomycetoma in the Central and Southern part of the country is in agreement with previous reports in the country [START_REF] Dieng | Actinomycetomas in Senegal: study of 90 cases][END_REF][START_REF] Dieng | Mycetoma: 130 cases][END_REF][START_REF] Ndiaye | Myce ´tomes diagnostique ´s au Se ´ne ´gal de 2008 à 2010[END_REF]. This spatial distribution is probably associated with eco-climatic factors, because the dry tropical climate in the North contrasts to the higher annual rainfall in the South. The effect of environmental factors and climate on the distribution of mycetoma cases have been demonstrated in many other countries within the African continent and elsewhere [START_REF] Fahal | Mycetoma in the Sudan: An Update from the Mycetoma Research Centre, University of Khartoum, Sudan[END_REF][START_REF] Lo ´pez-Martı ´nez | Update on the epidemiology of mycetoma in Mexico. A review of 3933 cases[END_REF][START_REF] Mathur | Mycetoma-epidemiological and pathologic study of 133 cases[END_REF][START_REF] Sharma | Nocardial mycetoma: diverse clinical presentations[END_REF][START_REF] Mathur | Incidence and changing pattern of mycetoma in western Rajasthan[END_REF]. It is important to note the relatively high number of patients originating from the capital-city Dakar in our study, which is considered as a non-endemic area. One explanation might be the usually protracted incubation lag of the disease; the patients had probably been infected before immigrating to the capital-city. Another likely explanation is that specialized health-care facilities that are capable to manage mycetoma are mainly available in the capital-city.

Patients with mycetoma usually attend the clinic at late stage of the disease [START_REF] Fahal | A New Model for Management of Mycetoma in the Sudan[END_REF]. Accordingly, most of the times the lag between the disease onset and hospital attendance exceeded 10 years in many of the patients in our study. Most of the patients seen in our study presented with local pain, which is probably associated with an advanced stage of the disease. This late presentation at the hospital can be explained by the lack of capacity among health workers, particularly in rural area, and consequently the absence of health education among patients and [START_REF] Ahmed | Management of mycetoma: major challenge in tropical mycoses with limited international recognition[END_REF][START_REF] Mendes | New aspects of some endemic mycoses[END_REF]. Most of the patients in this study had used of traditional medicine before attending specialized clinics. This is in line with previous reports [START_REF] Ezaldeen | Mycetoma Herbal Treatment: The Mycetoma Research Centre, Sudan Experience[END_REF].

The clinical presentation was quite similar in both actinomycetoma and eumycetoma; however, bone lesions appeared at an earlier stage in actinomycetoma than in eumycetoma. In this study, most of the lesions was tumor-like, irrespective of the mycetoma type. The lower limbs (feet and leg) were the most affected sites as described in many previous studies [START_REF] Bonifaz | Mycetoma: Experience of 482 Cases in a Single Center in Mexico[END_REF][START_REF] Fahal | Mycetoma in the Sudan: An Update from the Mycetoma Research Centre, University of Khartoum, Sudan[END_REF][START_REF] Dieng | Mycetoma: 130 cases][END_REF][START_REF] Ndiaye | Myce ´tomes diagnostique ´s au Se ´ne ´gal de 2008 à 2010[END_REF]. However, it is important to note that 37.3% of lesions have spread to the lymph nodes and 40.9% have reached the bones. The frequency of lymphadenopathy is relatively high in this series compared to reports from Sudan (10.3%) or Mexico (1.65%) [START_REF] Bonifaz | Mycetoma: Experience of 482 Cases in a Single Center in Mexico[END_REF][START_REF] Fahal | Mycetoma in the Sudan: An Update from the Mycetoma Research Centre, University of Khartoum, Sudan[END_REF]. It is well known that mycetoma may spread to the lymph nodes particularly in case of multiple inadequate surgery [START_REF] Ahmed | Management of mycetoma: major challenge in tropical mycoses with limited international recognition[END_REF][START_REF] Hassan | Lymph node involvement in mycetoma[END_REF][START_REF] Fahal | Mycetoma: a thorn in the flesh[END_REF]. Some authors have also demonstrated the possibility of blood borne spread in certain cases. This situation emphasized the need to train surgeons on the management of mycetoma and to highlight that local anaesthesia is contraindicated in mycetoma [START_REF] Suleiman | The Surgical Treatment of Mycetoma[END_REF].

Most of the mycetoma treatment used in this study is in line with previous published reports. For actinomycetoma, trimethoprim-sulfamethoxazole administrated alone gave better results (60.6% cure rate) compared to the combination of trimethoprim-sulfamethoxazole and the other antibiotics. However, it was difficult to give any conclusion in this last group as most of the patients was still on treatment (trimethoprim-sulfamethoxazole + streptomycin + amoxicillin/clavulanic acid) at the time of this study. Indeed, several studies have shown the excellent clinical response of the combination Co-trimoxazole and Amikacin Sulfate achieving in some studies a cure rate of about 90% [START_REF] Welsh | Mycetoma medical therapy[END_REF][START_REF] Ahmed | Mycetoma[END_REF]. So, this combination remains the recommended treatment for actinomycetoma cases.

For black grain eumycetoma cases, terbinafine was used in the majority of the patients in this series with a low cure rate (29.3%) compared to the excellent response obtained with the combination itraconazole and antibiotics. These results are in line with previous reports showing the low response of eumycetoma to terbinafine. For example, Ndiaye et al have reported 25% cure rate in 23 patients treated with terbinafine [START_REF] N'diaye | Clinical efficacy and safety of oral terbinafine in fungal mycetoma[END_REF]. However, our study has some limitations as several patients did not completed their follow-up. So, there is a need for further studies to compare the efficacy of these two drugs.

Another big challenge in the control of mycetoma is the management cost particularly in eumycetoma. Treatments are expensive and several patients do not continue their follow up.

Fig 2 .Fig 3 ."

 23 Fig 2. A dorsolumbar tumoral actinomycetoma cases due to Actinomadura pelletieri. https://doi.org/10.1371/journal.pone.0231871.g002

Table 1 . Demographic data of the study population.
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https://doi.org/10.1371/journal.pone.0231871.t001 Fig 1. Distribution of mycetoma types across Senegal. https://doi.org/10.1371/journal.pone.0231871.g001

Table 2 . Demographic and clinical findings according to the type of mycetoma.
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		Actinomycetoma N = 71	EumycetomaN = 91	Undetermined N = 31	Total N (%)	p-value
	Age in years, mean (SD)	40.1 (16.3)	35.5 (14.8)	42.5 (19.5)		0.06
	Male /Female ratio	2.9	4.05	1.3	
	Clinical aspects, n (%)				
	Evolution				
		< 1 year 4(5.7)	2(2.2)	1(3.2)	7 (3.6)	0.79
		1-5 years 33(46.5)	40(44)	17(54.9)	90 (46.6)
		5-10 years 23(32.3)	29(31.8)	7(22.6)	59 (30.6)
		10-20 years 7(9.8)	16(17.6)	5(16.1)	28 (14.5)
		> 20 years 4(5.7)	4(4.4)	1(3.2)	9 (4.6)
	Presence of pain				
		Yes 41(57.7)	44(48.3)	17(54.9)	102 (52.8)	0.47
		No 30(42.3)	47(51.7)	14(45.1)	91 (47.1)
	Clinical forms				
	Tumorous form 28(39.4)	40(43.9)	14(45.1)	82 (42.5)	0.20
	Inflammatory form 37(52.1)	41(45.1)	10(32.3)	88 (45.5)
	Cystic form without grain and fistula 6(8.5)	10(11)	7(22.6)	23 (11.9)
	Size of lesion				
		<5 cm 0	1(1.1)	0	1 (0.5)	0.01
		5-10 cm 12(17)	6(6.6)	4(12.9)	22 (11.4)
		>10 cm 53(74.6)	59(64.8)	17(54.8)	129 (66.8)
		Undetermined 6(8,4)	25(27.5)	10(32.3)	41 (21.2)
	Type of grains				
		Red 41 (57.7)	0	0	41 (21.2)	<10 -5
		Black 0	73 (80.2)	1 (3.3)	74 (38.3)
		White 15 (21.1)	10 (11)	17 (54.9)	42 (21.8)
		Yellow 5 (7.1)	0	2 (6.4)	7 (3.6)
	Absence of grains 10(14.1)	8(8.8)	11(35.4)	29 (15.1)
	Anatomical localization				
	Lower limbs (feet and leg) 65(91.5)	80(88)	31(100)	176 (91.2)	0.28
	Upper Limb (Hand/Arm) 0	4(4.3)	0	4 (2.1)
		Trunk 5(7.1)	6(6.6)	0	11 (5.6)
		Head and Neck 1(1.4)	1(1.1)	0	2 (1.1)
	Lymphatic dissemination				
		Yes 32 (45.07)	34 (37.3)	6 (19.3)	72 (37.3)	0.01
		No 34 (47.8)	37 (40.6)	19 (61.2)	90 (46.6)
		ND 5 (7.04)	20 (21.9)	6 (19.3)	31 (16.1)
	Bone lesions				
		Yes 27 (38.02)	41 (45.05)	11 (35.4)	79 (40.9)	0.53
		No 44 (61.9)	50 (54.9)	20 (64.5)	114 (59.1)
	https://doi.org/10.1371/journal.pone.0231871.t002			

Table 3 . Treatment and outcome according to the type of mycetoma. Actinomycetoma N = 71 Eumycetoma N = 91 Undetermined N = 31 Total N (%) p-value Traditional phytotherapy

 3 

	Yes 61(86)	76(83.5)	19(61.3)	156 (80.8)	0.009
	No 10(14)	15(16.5)	12(38.7)	37 (19.2)
	Local+Oral 21(29.5)	31(34.1)	8(25.8)	60 (31.1)	0.91
	Local 14(19.7)	14(15.3)	3(9.7)	31 (16.1)
	Oral 26(36.6)	31(34.1	8(25.8)	65 (28.5)
	Medical treatment				
	Trimethoprim-sulfamethoxazole 33(46.5)	0	12(38.7)	45(23.3)	<10 -5
	trimethoprim-sulfamethoxazole + Amox/Ac Clavulanique	38(53.5)	0	4(12.9)	42(21.8)
	+ Streptomycine				
	trimethoprim-sulfamethoxazole + Amox/Ac Clavulanique	0	23(25.3)	15(48.4)	38(19.7)
	+ Itraconazole				
	Terbinafine 0	68(74.7)	0	68(35.2)
	Surgery				
	Yes 9(12.7)	78(85.7)	13(41.9)	100(51.8)	<10 -5
	No 62(87.3)	13(14.3)	18(58.1)	93(48.2)
	Type of surgery				
	Resection 5(7.1)	43(47.2)	6(19.3)	54(27.9)	0.02
	Amputation 3(4.2)	35(38.5)	7(22.6)	45(23.3)
	Lymph node dissection 1(1.4)	0	0	1(0.5)
	Outcome				
	Full recovery 30 (42.3)	43 (47.3)	6 (19.4)	79(40.9)	<10 -5
	Recurrence 2 (2.8)	2 (2.2)	3 (9.6)	7(3.7)
	Lost to follow-up 8 (11.3)	14 (15.4)	12 (38.7)	34(17.6)
	Ongoing treatment 31 (43.6)	32 (35.1)	10 (32.3)	73(37.8)

https://doi.org/10.1371/journal.pone.0231871.t003
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Therefore, there is a need to find innovative and cost-effective strategies to manage mycetoma cases in our endemic settings.

In conclusion, this study has highlighted the limitations of mycetoma diagnosis in Senegal, the delayed access to healthcare and treatment, and the lack of adequate therapeutic resources. The limitations on fungal species identification is also a challenge as the management and outcome of cases depends on the causative agent. The baseline data provided will contribute to the establishment of a surveillance system for better control and advocate for more resources to fight this devastating disease.
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