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Abstract 

Background  Nannizziopsis is a genus of fungi with several known cases in reptiles of pyogranulomatous infections 
at cutaneous and musculoskeletal level, of rapid and fatal evolution. There are few cases of this genus described in 
humans, mainly skin affection but also with visceral abcesses, typically in immunosuppressed patients, with a recent 
visit to Africa.

Case presentation  A 45-year-old woman immunosuppressed after renal transplantation and with a recent visit to 
Nigeria presented with a painless breast abcess, ulceration to the skin and bleeding, and non hematic telorrhea. The 
mammogram, also completed with an ultrasound scan, showed a polylobulated nodule, BI-RADS 4C. Due to the sus‑
picion of breast cancer, a core needle biopsy was performed and the pathology study showed abundant presence of 
fungal spores and hyphae. It was identified by genomic amplification of the internal transcription spacer region-2 and 
a percentage of similarity with sequences of Nannizziopsis obscura from GenBank of 98% was obtained. An empiric 
treatment with anidulafungin was initiated, and after the surgical resection, it was replaced by isavuconazole, with a 
total time of treatment of one month.

Conclusions  This is the first case report of a successful treatment of Nannizziopsis obscura with isavuconazole, with 
the shortest time of treatment published for this fungi. We highlighted the importance of referring difficult to diag‑
nose species to reference centers, as well as achieving the most complete resection in order to shorten the antibiotic 
therapy.

Keywords  Nannizziopsis obscura, Nannizzia obscura, Breast fungal abcess, Immunocompromised, Renal transplant, 
Nigeria

Background
Nannizziopsis is a genus of fungi belonging to the family 
Nannizziopsiaceae of the order Onygenales [1], with mul-
tiple known and reported cases in reptiles of pyogranu-
lomatous infections at cutaneous and musculoskeletal 
level, of rapid and fatal evolution. There are few cases of 
this genus described in humans, mainly skin affection but 
also visceral abcesses (brain, liver…). Most of the cases 
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come from a French cohort registered between 2004 
and 2020 [2]. Mostly, it occurs in immunocompromised 
groups. Furthermore, the geographical area of greatest 
risk of acquisition is the African continent, specifically 
in the western part of Africa. In the cases published in 
the literature, treatment is mainly done with antifungals 
belonging to the azole group. Nannizzia obscura is a spe-
cies belonging to this genus and a known cause of infec-
tion in humans.

In this paper, we report the first case where isavu-
conazole is used, and of those cases where the full treat-
ment time is described, the shortest treatment regimen 
described, with no evidence of recurrence after a fol-
low-up period of six months. Furthermore, this is the 
first report of a human infection caused by N obscura in 
Spain.

Case presentation
A 45-year-old woman consulted in May 2021 in the 
Emergency Department for a painless, stony breast lump 
in the right breast of two months of evolution. The tumor 
had about 4 cm in diameter, was located in the superoex-
ternal breast quadrant and had no associated lymphad-
enopathies. It had ulceration to the skin and bleeding, 
some sloughing and grayish pustular exudate. The patient 
primary care physician requested a mammogram and 
referral to our breast pathology unit. The mammogram, 
which was completed with an ultrasound scan, showed a 
polylobulated nodule, BI-RADS 4C, 40 × 35 mm in diam-
eter, without associated pathological axillary nodes, and 
ulcerated to the skin (Fig. 1). She consulted the day after 
the mammography, after starting with non-hematic tel-
orrhea. She did not present fever, chills, nor data of gen-
eral malaise or systemic involvement.

The patient was a native of Nigeria, with a history of 
hypertension, dyslipidemia, anemia with sickle cell trait 
and a history of malaria. She had a myomatous uterus, 
one full-term pregnancy and five miscarriages. Three 
years prior to the current episode, the patient had begun 
follow-up in our center for long-standing chronic kid-
ney disease with no known etiology, and she has been 
on hemodialysis for 9  months, until receiving a cadaver 
transplant in May 2019. She develop a Diabetes Mellitus 
2 in relation to the use of corticosteroids in immunosup-
pression scheme, requiring insulinization. The patient’s 
immunosuppressive treatment at the time of this episode 
consisted of prednisone 5  mg daily, tacrolimus 9  mg at 
breakfast and 8.5 mg at dinner, mycophenolate 500 mg at 
breakfast and 250 mg at dinner. During the two years of 
evolution, she had not presented rejection, and as com-
plications she had presented BK viruria, although with-
out associated BK viremia.

In view of the ulcerated bleeding lesion and with the 
suspicion of a malign breast disease, a core needle biopsy 
was performed. The pathology study showed fibrinous 
and granulation tissue with intense chronic acute inflam-
matory component, granulomatous reaction, and abun-
dant presence of fungal spores and hyphae, as well as 
eosinophils and multinucleated giant cells.

Given the high suspicion of fungal abscess, a sam-
ple of exudate from the lesion was taken and sent to 
the microbiology laboratory for culture. The sample 
was cultured in common and specific media for fun-
gal growth (Saboureaud Agar + Chloramphenicol and 
Potato Glucose Agar—Becton Dickinson®) in aero-
bic atmosphere at 37  ºC and 30  ºC. Between 48 and 
72  h later, growth of white filamentous colonies was 
observed on the front and back of the plate and, when 
stained with lactophenol blue, hyaline septate hyphae 
with chains of arthro-conidia and sessile microconidia 
were identified (Fig.  2). Preliminary identification was 
performed with Matrix-Assisted Laser Desorption/
Ionization-Time Of Flight (MALDI-TOF)Bruker®and a 
score lower than 1.25 was obtained, so it was decided 
to perform molecular identification. It was identified 

Fig. 1  Mammography with evident polylobulated nodular lesion, 
corresponding to the abscess
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by genomic amplification by polymerase chain reac-
tion (PCR) of the internal transcription spacer region-2 
(ITS-2) and, after sequencing, a percentage of similar-
ity with sequences of Nannizziopsis obscura from Gen-
Bank of 98% was obtained. After that, the sample was 
sent to the Spanish National Center of Microbiology 
for microdilution fungigram according to the meth-
odology described in: (a) de Hoog GS, Guarro J, Gené 
J, Ahmed S, Al-Hatmi AMS, Figueras MJ & Vitale RG 
(2020) Atlas of Clinical Fungi, 4th edition. Hilversum; 
and (b) Sutton, Deanna A.; Etc.; Fothergill, Annette 
W.; Rinaldi, Michael G. Guide to Clinically Significant 
Fungi), obtaining the MIC results described in Table 1. 
The sample was registered on GenBank with the code 
OQ001484.

The patient was scheduled for surgery of the lesion 
two weeks later. The preoperative blood test showed 
normal infectious and basic hematological parameters: 
5160 leukocytes per microliter (2540 neutrophils per 
microliter, 1780 lymphocytes per microliter, 40 eosin-
ophils per microliter), 13.1  g per liter of hemoglobin, 

285,000 platelets per microliter, with C-reactive protein 
(CRP) of 8.9 mg/L. In terms of renal function, she had a 
creatinine of 1.39 mg/dL, equivalent to a Chronic Kid-
ney Disease Epidemiology Collaboration (CKD-EPI) fil-
tration rate of 46 ml/min.

A open biopsy of the lesion was performed without 
complete excision of the lesion, leaving external drain-
age through a Penrose catheter. Treatment with anidu-
lafungin was started at that time, still pending definitive 
typing of the fungus, which at this time is known to be 
a non-conventional fungus without yeast characteristics, 
and choosing this option to avoid the possible nephro-
toxicity of amphotericin B, which would have been the 
alternative broad-spectrum antifungal in this case; and to 
avoid azoles, which would have interacted increasing tac-
rolimus doses. A total of 14 days of intravenous treatment 
with anidulafungin 100 mg daily was completed, reducing 
the tacrolimus dose to reach a target level of 4–5 ng/ml, 
in agreement with the Nephrology Service. She presented 
a good evolution during the whole treatment, present-
ing a residual seroma in ultrasound. During the course of 
treatment, the fungus was definitively identified as Nan-
nizziopsis obscura, with the antifungigram described in 
Table 1. Given the initial non-complete resection and the 
immunosuppression status, it was decided to maintain 
oral treatment for a prolonged period of time, switching 
to isavuconazole 600 mg for two days and a subsequent 
dose of 200  mg daily for a total of 14 more days, with 
good tolerance and acceptance and without side effects.

Discussion and conclusion
Nannizziopsis is a genus of fungi belonging to the family 
Nannizziopsiaceae of the order Onygenales [1], thermo-
tolerant keratinophilic ascomycetes, with multiple well 
known and reported cases in reptiles of pyogranuloma-
tous infections at cutaneous and musculo-skeletal level, 
of rapid and frequently fatal evolution, in the form of 
deep, necrotic or granulomatous dermatomycosis, in spe-
cies such as lizards, geckos, chameleons, iguanas, snakes 
and crocodiles. Species such as N guarroi or N draconii 
are associated with reptile cases, while N hominis and N 
obscura seem to be the species associated with human 
pathology, with more doubt regarding N infrequens (with 
one case described where it seems more of an incidental 
finding [3]) and N vriesi (where there are doubts of identi-
fication with N obscura [1]). The sample (biopsy or blood 
culture) should be processed under standard conditions, 
and seeded on Saboureaud Agar plus Chloramphenicol 
and Potato Glucose Agar (Becton Dickinson®) medium 
in an aerobic atmosphere at both 30  °C and 37  °C for 
21 days. White and thinly cottony colonies grow up in the 
first 48–72  h. Among its characteristics, N obscura is a 
filamentous fungus, with septate smooth-walled hyphae 

Fig. 2  Hyaline septate hyphae with chains of arthro-conidia and 
sessile microconidia

Table 1  Antifungigram

Antifungal MIC (in mg/L)

Amphotericin B 0.06

Itraconazole 0.25

Voriconazole 0.01

Posaconazole 0.06

Isavuconazole 0.25

Terbinafine 0.5

Caspofungin 0.5

Micafungin 0.03

Anidulafungin 0.03
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are hyaline, which can present septate conidiophore 
bearing clavate and sessile conidia, undulate hyphae 
and barrel-shaped arthroconidia [2]. This may be suf-
ficient for the diagnosis of genus, although we consider 
essential to complete the study of species by sequencing 
the colony. Actually, there is a growing intention to use 
new techniques, such as MALDI-TOF, for the identifica-
tion of these species [2, 4]. Phylogenetic molecular study 
of the ITS-2 region to characterize the species should be 
done(we used a SeqStudio sequencer from Applied Bio-
systems). The sequence was analyzed in the NCBI data-
base using the blast-n algorithm, identifying the species 
as Nannizziopsis obscura (reference KY771168.1), with 
98% homology.

While N gypseum has a reservoir in soil, and N nana 
and N persicolor have a reservoir in animals, the human 
pathogenic species have no known reservoir.

There are few cases of this genus described in humans, 
which are summarized in Table  2. Most of the cases 
come from a French cohort registered between 2004 
and 2020 [2]. Most of the cases described went beyond 
mere typical dermatophyte conditions, such as ringworm 
or onychomycosis, probably due to the lack of iden-
tification in these types of cases, and the search for the 
exact species in more complex cases. Mostly, it occurs 
in immunocompromised groups (HIV positive popula-
tion, immunocompromised by transplants, hematologi-
cal malignancies…), especially with involvement of the T 
lymphoid population. Furthermore, the geographical area 
of greatest risk of acquisition is the African continent in 
published cases, specifically in the western part of Africa, 
in the sub-Saharan region, possibly in semi-arid habitats. 
Travel times to Africa to the case are from 2 months to 
3 years, raising the question of a potential latent form of 
disease becoming symptomatic with waning immunity.

There are doubts regarding the route of entry. Although 
there is frequent cutaneous involvement, skin or nail 
samples do not recover viable organisms, and the fre-
quency of dissemination described in the literature raises 
doubts about the possibility of dissemination via inhala-
tion and later through the blood, with the compromise of 
the skin more like a consequence than as a cause [2].

This fungus belongs to a pathogenic group of diffi-
cult typing, with the frequent need to send the sample 
to a reference center. Many of the published cases are 
reclassification of previous different identifications [5]. 
There is cross-reactivity in its typing with species such 
as Histoplasma (N infrequens) or Blastomyces (N homi-
nis) in Accuprobe test set [9], in addition to frequent 
misidentifications of Geotrichum spp., Trichosporon spp. 
or Tricophyton spp. by microscopy. When β-D-glucan 
is performed, this biomarker is elevated, while galacto-
mannan is negative [1]. In cases of disseminated lesions, 

a positron emission tomography-computed tomography 
scan (PET-CT) for residual involvement is often per-
formed, helping in the decision to stop treatment [2].

In the cases published in the literature, treatment is 
mainly done with antifungals belonging to the azole group, 
including itraconazole, voriconazole and posaconazole, 
although there are also reports of the use of liposomal 
amphotericin B. The duration of treatment is not standard-
ized and seems to depend more on the location and clinical 
form than on the germ itself, but in all cases months of evo-
lution were required. The antifungigrams described in the 
literature are generally multisensitive to all the treatments 
described. Our case is the first described in the literature 
where isavuconazole is used, and of those cases where the 
full treatment time is described, it is the shortest treatment 
regimen described, with no evidence of recurrence after a 
follow-up period of six months.
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