
167CASE REPORTS

Le Infezioni in Medicina, n. 2, 167-170, 2018

Corresponding author
Teresa Fasciana
E-mail: teresa.fasciana@virgilio.it

n INTRODUCTION

Mycetoma or Madura foot is a chronic gran-
ulomatous infection involving cutaneous 

and subcutaneous tissue, with possible and grad-
ual extension to fascia and bone, becoming even a 
large and mutilating lesion [1].
The development of the disease seems to be cor-
related also to the patients’ immune system and, 
in particular, to some single nucleotide polymor-
phisms and Th2-response, that predisposes to the 
evolution of the infection. It is caused by bacteria 
(Actinomycetoma) or fungi (Eumycetoma), both 
found in the soil, which enter the body by a lesion 
of the skin caused by thorn pricks, splinters, stone 
cuts or insect bites. The principal species involved 
is Actinomadura spp a bacterium that belongs to 
the genera of actinobacteria [1, 2].

Actinomycetoma and eumycetoma have a simi-
lar clinical presentation: the affected part of the 
body appears increased in volume, deformed and 
firm, characterised by the presence of nodules 
and multiple sinus, with a seropurulent discharge 
containing grains. The lesion is typical painless. 
The foot and the hand are the parts of the body 
more involved (more than 80% of cases), followed 
by the other parts of the leg and arm, and back 
[3]. Nevertheless, unlike eumycetoma, actinomy-
cetoma has a more aggressive clinical course with 
early bone involvement and frequent lymphatic 
spread.
In order to establish the correct treatment, it is 
mandatory the identification of the causal micro-
organism, since actinomycetoma and eumyceto-
ma are treated differently.
The diagnostic tools should be employed on deep 
surgical biopsy material. Direct examination and 
histopathology aim at identifying the filaments 
and grains characteristics using special stains: in 
actinomycetoma, the filaments can be identified 
with Gram stain and are weekly stained by hae-
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is required for early diagnosis and an optimal antibiotic 
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matoxylin and eosin; in eumycetoma, the fila-
ments stain with periodic acid-Schiff and, strong-
ly, with haematoxylin and eosin [4]. Nevertheless, 
it is hard to distinguish the species because of their 
similar appearance. Even the culture of grains, 
carried out using recommended media (Colum-
bia agar, Brain Heart Infusion, Lowenstein-Jensen 
and Sabouraud glucose agar) for at least 10-15 
days, is difficult and time-consuming [4].
Molecular methods applied on biopsy specimens, 
based on PCR and sequencing, even if more ex-
pensive, result more reliable in species identifica-
tion and more rapid [5].
Once the microorganism is identified, the main 
challenges of the therapy are the long duration, 
the possibility of collateral effects and the poor 
availability of alternative effective drugs.

n CASE REPORT

A 24-year-old immunocompetent Somali man 
was admitted to the Infectious Diseases Unit of 
the University Hospital of Palermo (Sicily, Italy) 
in May 2017 because of a skin and soft tissues in-
fection of the left foot with osteomyelitis. He had 
arrived in Lampedusa one week before, after a 
migratory route that lasted seven years, crossing 
Sudan, Kenya and Libya. He reported the first le-
sion in the left sole at the age of 13, with a slowly 
progressive deformation of the foot. On admis-

sion, the foot was swollen, warm and tender with 
limitation of the IV and V toes movement and 
multiples, poorly draining sinus on the dorsal 
face (Figure 1). The rest of the physical examina-
tion showed no anomalies. He had no pain. No 
fever or any other systemic symptom appeared.
Laboratory tests showed a modest leukopenia 
(WBC 3010/mmc, N 63% and L 29%) and an in-
creased C- reactive protein (76 mg/L).
A plain radiography and CT scanning of the foot 
revealed marked soft tissue swelling of the meta-
tarsal and between III-V toes, with bone sclerosis 
and cavities of the metatarsal and V toe.
The blood cultures were sterile. Quantiferon TB 
Gold Plus test was positive, but an active tuber-
cular infection was excluded. The patient signed 
an informed-consent form before biopsy analysis.
We performed a surgical biopsy of the sole: pa-
thology showed chronic, granulomatous inflam-
mation with PAS positive grains; the specimen 
ZN coloration and cultures for common aerobic 
and anaerobic bacteria were negative.
The biopsy, before and after decontamination 
by N-acetyl L-cysteine (NALC) sodium hydrox-
ide (NaOH) method, was inoculated on Löwest-
ein-Jensen (L-J) and Blood Agar and incubated at 
37°C for 8 weeks.
On the basis of epidemiology, clinical aspect and 
pathology result, under the hypothesis of eumy-
cetoma, waiting for the microbiological results, 
we started a therapy with itraconazole.

Figure 1 - A. Madura 
foot on admission and 
B. after one month of 
treatment.
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Two weeks later, the colonies grown (Figure 2), 
were identified as Actinomadura madurae by PCR 
and sequencing of 16S rRNA and hsp65 genes.
In June, we switched therapy to trimethop-
rim-sulfamethoxazole (TMP/SMX) 240/1200mg 
BID and 1g of amikacin for the first month. No 
renal dysfunction or ototoxicity occurred, but 
a worsening of leukopenia led us to using folic 
acid permanently and filgrastim twice, with sta-
bilisation of the WBC count. At the discharge, the 
patient was given custody by a community one 
hour far from Palermo. In order to avoid the lack 
of adherence due to the daily intramuscular ad-
ministration of amikacin, we decided to continue 
the therapy with TMP/SMX in association with 
rifampicin and isoniazid, in consideration of the 
latent tuberculosis infection. Nevertheless, two 
days later the patient had vomit and abdominal 
pain probably rifampicin-correlated, so rifampic-
in was stopped, and treatment with TMP/SMX, 
in association with folic acid and isoniazid was 
continued monitoring WBC count twice week.
After four months of treatment, the swelling sub-
sided and the foot decreased in dimension. The 
patient carries on the follow-up and the treatment 
is currently on going.

n DISCUSSION

Mycetoma is a rare neglected tropical disease. 
According to the first and last biggest worldwide 
meta-analysis on the global burden of mycetoma, 
carried on in 2013 by van de Sande and reporting 
8673 cases since 1944, the most endemic countries 
are Sudan, Senegal and Togo in Africa, India in 
Asia and Mexico in North America [6].
Nevertheless, lacking established surveillance 
programs, the real global incidence and preva-
lence are not known.
In Europe, thirty autochthonous cases were de-
scribed in immunocompetent hosts, coming from 

Bulgaria, Albany, Italy, Greece, and Turkey [7, 8]. 
The only species found on all continents in equal 
amount is A. madurae [6].
In consideration of the increasing number of ref-
ugees from endemic areas observed in Europe 
since 2014, we underline the need to improve the 
awareness on this disabling disease [8, 9].
In Italy, only few cases are reported: among 
them, three cases are autochthonous and all of 
them by A. madurae. In Italy, was reported also 
an imported case of mycetoma due to Actinoma-
dura pelletieri [8-10].
It is not known the entity of the national and Eu-
ropean burden of imported cases that is likely to 
be increased due to the growing number of mi-
grants.
Actinomycetoma is well responsive to antibiotic 
treatment, even if continued for a long period. 
The recommended first-line regimen is based on 
trimethoprim/sulfamethoxazole 240/1200 mg 
BID in cycles of 5 weeks, with the possible asso-
ciation of amikacin 15 mg/kg per day divided 
in 12 hours im or ev for 3 weeks, that seemed to 
increase the efficacy of the treatment [6]. Amox-
icillin-clavulanate, rifampicin and carbapenems 
could be used in case of allergy to co-trimoxa-
zole or amikacin or in refractory cases [11-13]. 
Amoxicillin-clavulanate is generally not effec-
tive against A. madurae [14]. The duration of the 
therapy is not well established: among all the 
studies, none lasts less than five months, until a 
maximum of one year.
Eumycetoma requires surgical management in as-
sociation with a long period of antifungals.
In our case, despite a prompt diagnostic suspi-
cion, we delayed the correct treatment because of 
initial misunderstanding of the causal agent wait-
ing for the slow growth of microorganism.
In conclusion, international and national surveil-
lance programs are necessary to establish the real 
burden of mycetoma. It is important to improve 
the awareness on mycetoma of physicians, pa-
thologists and microbiologists, above all in those 
centres more involved in the increasing of migra-
tory routes. All of these figures should have to 
work in strict collaboration to reach rapidly the 
correct diagnosis and promptly start a long and 
difficult treatment.
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Figure 2 - A. madurae on Löwenstein-Jensen Agar.
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