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RESUMO 

 

Introdução: Infecção fúngica invasiva é uma importante causa de 

morbimortalidade em pacientes imunocomprometidos, como os submetidos à 

transplante de células-tronco hematopoiéticas (TCTH). Embora Candida e 

Aspergillus sejam as espécies fúngicas mais comumente isoladas nestes pacientes, 

outras espécies menos comuns vem se tornando prevalentes, como os fungos 

demáceos, caracterizados pela presença de melanina, que causam diversas 

síndromes clínicas chamadas de feohifomicoses. Distribuídos mundialmente e 

encontrados no solo, são adquiridos presumivelmente por inalação ou trauma. 

Sinusite fúngica invasiva (SFI) por fungo demáceo é uma doença rara, com 

apresentação clínica usual com sintomas crônicos de efeito de massa, incluindo dor 

e pressão em seios da face. Métodos: objetivamos descrever o primeiro caso de SFI 

por fungo demáceo do tipo Colletotrichum species em uma paciente com 

hemoglobinúria paroxística noturna (HPN) submetida à TCTH, e realizar uma revisão 

de literatura sobre SFI por fungos demáceos em pacientes imunocomprometidos que 

realizaram TCTH. Resultados: paciente do sexo feminino, 21 anos, com diagnóstico 

de HPN e manifestações abdominais trombóticas. Evoluiu com falência medular e foi 

submetida à TCTH alogênico não aparentado 11x12, tendo recebido profilaxia 

antifúngica pós transplante com fluconazol. No D+9 iniciou com cefaleia 

holocraniana e facial, e tomografia computadorizada de seios da face evidenciou 

espessamento da mucosa do seio maxilar, compatível com sinusopatia inflamatória. 

Nasofibroscopia revelou área enegrecida na concha média, coberta por pontos 

brancos. Realizou extração de corneto médio com septoplastia. Anatomopatológico 

revelou elementos fúngicos com esporos e hifas septadas e brotamento, com 

extensa angioinvasão. A pesquisa direta foi positiva para hifas hialinas e a cultura 

evidenciou um fungo demáceo - Colletotrichum sp. Utilizou complexo lipídico de 

anfotericina B por 14 dias, seguido de voriconazol com resposta completa. Foram 

encontrados na literatura 8 casos, incluindo o atual, de SFI por fungo demáceo em 

pacientes imunocomprometidos que foram submetidos a TCTH em algum momento, 

sendo que metade dessas infecções ocorrendo após o transplante. Em todos os 

casos, exceto o nosso, os gêneros encontrados foram os mais comuns de fungos 

melanizados (Alternaria e Exserohilum), sendo o nosso o único por Colletotrichum 

specie. Todos os tratamentos incluíram Anfotericina B e apresentaram resposta 



completa ao tratamento da infecção fúngica, sem sinais de recaída. Metade dos 

paciente foi à óbito por outras infecções relacionadas à imunossupressão. 

Conclusão: este caso inclui a espécie Colletotrichum como um dos gêneros de 

fungos demáceos que causam sinusite invasiva em pacientes imunocomprometidos, 

como receptores de TCTH. Nossa paciente foi tratada com sucesso, com resposta 

completa da infecção fúngica com cirurgia mais anfotericina B complexo lipídico por 

duas semanas, seguido de voriconazol até o desfecho, e sem recidiva até o óbito. É 

crucial relatar todos os casos de sinusite invasiva causada por fungos melanizados, 

pois a experiência clínica é determinante nesse tipo de patologia rara.   

 

Palavras-chave: Transplante de células-tronco hematopoiéticas. 

Hemoglobinúria paroxística noturna. Feo-hifomicose. Sinusite. 
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1 INTRODUCTION 

 

Invasive fungal infections are an important cause of morbidity and mortality in 

immunocompromised patients, like those who underwent allogeneic hematopoietic 

stem cell transplantation (HSCT).¹ The lack of an adequate immune system has 

made these patients more likely to infections caused by organisms that were 

previously considered environmental contaminants and not true pathogens.² This 

may be related to several factors, including prolonged granulocytopenia, the 

utilization of broad-spectrum antibacterial agents, type of conditioning regimen, the 

disruption of normal mucosa barriers by chemotherapy, radiation therapy, patient 

age, donor match, occurrence of graft-versus-host disease (GVHD), and the 

increasing use of central venous access devices.³  

Although Candida and Aspergillus species have been the most common 

fungi isolated from bone marrow transplant patients, other less common 

microorganisms are becoming prevalent with the use of antifungal prophylaxis, like 

mucorales, dematiaceous molds, and plant pathogens such as Fusarium. These 

emerging fungi are associated with high mortality, and our understanding regarding 

their pathogenesis and treatment is limited.1,2,3 

“Dematiaceous” or “melanized” molds, as often described in literature, is a 

large and heterogeneous group of darkly pigmented fungi who cause 

phaeohyphomycosis, which indicates a variety of infectious syndromes.2,4 More than 

150 species and 70 genera of dematiaceous fungi have been implicated in human 

diseases.5 They are commonly found in the soil and are worldwide distributed, which 

suggests that most individuals are exposed to them, presumably from inhalation or 

trauma.6 The clinical syndromes include allergic disease, keratitis, superficial 

cutaneous or subcutaneous disease, deep local infections (like invasive sinusitis), 

pulmonary infections, central nervous system infections, and disseminated disease.7  

Invasive dematiaceous fungal sinusitis (IDFS) is a rare disorder, mainly 

associated with Curvularia, Alternaria e Exserohilum genera.4 The usual clinical 

presentation is chronic symptoms of mass effect, including sinus pain and facial 

pressure, with endoscopic examination commonly revealing polyps and, rarely, 

eschars.8 If invasion of the mucosa is demonstrated on histological examination, in 
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addition to surgical debridement and washout, systemic antifungal therapy is 

indicated to prevent relapse, orbital complications and intracranial extension.9 

We report the first case of IDFS by Colletotrichum specie, a rare melanized 

fungus, in a woman with paroxysmal nocturnal haemoglobinuria (PNH) post-

allogeneic HSCT, and provide a literature review of IDFS in immunocompromised 

patients who underwent allogeneic HSCT at some point. 

 

2 CASE REPORT 

 

A 21-year-old caucasian female with a history of marrow failure diagnosis in 

2013 was treated with cyclosporine (withdrawn due to encephalopathy) and 

thymoglobulin, without response. In 2014 she was diagnosed with PNH, with 

thrombotic abdominal manifestations. She started intermittent anticoagulation, due to 

thrombocytopenia. PNH initial clones were present in 45% of neutrophils, 50,9% of 

monocytes and 8,3% of erythrocytes. She had multiple new abdominal thrombosis. 

Eculizumab was not available, despite a court order, which was denied. She 

progressed with worsening of the bone marrow failure and HSCT was then indicated. 

The patient was submitted to a matched unrelated allogeneic HSCT 11x12 

with non-permissive DPB1 mismatch, female donor, 40 years old, ABO isogroup, 

both donor and patient CMV seropositive. Reduced-intensity conditioning was 

adopted using fludarabine, cyclophosphamide, and total body irradiation (2 Gy), and 

GVHD prophylaxis consisted of thymoglobulin, methotrexate and tacrolimus. The 

graft source was cryopreserved bone marrow with 5x10ˆ6/kg of CD34 cells and 

5x10ˆ8/kg of total nucleated cell. Neutrophil engraftment occurred on post-transplant 

D+13 and platelet on D+33.  

On D+9 she started with a holocranial headache and facial pressure. Sinuses 

CT (computerized tomography) showed mucosal thickening of the maxillary sinus, 

compatible with inflammatory sinusopahty. Nasofibroscopy revealed a blackish area 

on medium turbinate, covered with white dots. She did a middle turbinate extraction 

with septoplasty. Anatomopathological revealed fungal elements with spore and 

septate hyphae and sprouting, with extensive angioinvasion. Direct search was 

positive for hyaline hyphae and culture displayed a dematiaceous fungus, 

Colletotrichum species, confirming the invasive dematiaceous fungal sinusitis (IDFS). 
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She used amphotericin B lipid complex for 14 days, followed by voriconazole as 

secondary prophylaxis until the outcome of this case, with complete response.  

On D+31 she had a diagnosis of acute skin GVHD stage II Grade 2, starting 

prednisone 1mg/kg/day and posteriorly progressing for methylprednisolone 

2mg/kg/day, with complete response in 14 days. She had the necessity of tacrolimus 

suspension because of microangiopathy, exchanged for sirolimus. On D+51 she was 

diagnosed with volcano-like gastric erosions, and immunohistochemistry was 

compatible with cytomegalovirus infection. She used ganciclovir for 15 days, with 

severe hematological toxicity, and changed to foscarnet until 21 days of treatment, 

with complete response. She had a 100% donor chimerism and no detectable PNH 

clone on D+60.  

Despite the excellent initial evolution after HSCT, she persisted with poor 

graft function, with frequent transfusion requirements and also diffuse gastric 

bleeding secondary to plaquetopenia, with no new lesion or evidence of GVHD 

identified on endoscopy. The patient also had ascites due to portal hypertension 

requiring multiple paracentesis for relief. Then, she was diagnosed with a 

bloodstream infection by a metallocabapenemase-producing Proteus sp. isolated in 

blood cultures, sensitive to amikacin, which was initiated. However, the patient 

progressed to refractory hypoxemia and septic shock, and died on post-transplant 

D+170, after seven months of hospitalization. There was no relapse of the IDFS until 

her death. 

 

3 LITERATURE REVIEW 

 

An extensive literature review of IDFS in immunocompromised patients, who 

had allogeneic HSCT at some point, was performed using PubMed database, 

applying different search terms, limited to english language articles only.  

The search identified nineteen reported cases of phaeohyphomycosis in 

patients recipients of allogeneic HSCT, causing different clinical syndromes. Of 

these, only seven were about invasive fungal sinusitis due to melanized fungi. All 

these articles were published between 1993 and 2017. Cases with invasive nasal 

septum disease in the absence of concomitant sinusitis were omitted. 

This seven cases were analyzed and classified in proven or probable 

invasive fungal sinusitis according to the revised and updated consensus definitions 
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established by the European Organization for Research and Treatment of Cancer 

(EORTC) and the Mycoses Study Group (MSG) published in 2020.10 

 

4 DISCUSSION 

 

Our case was the eighth published case of IDFS related to HSCT, and the 

first IDFS, until now, due to Colletotrichum species, a very rare melanized fungal, in a 

patient with PNH post-allogeneic HSCT. Table 1 summarizes the characteristics of 

the eight cases.  

In all cases except ours, the genera associated with IDFS were the most 

common melanized fungi (Alternaria and Exserohilum). The clinical presentation was 

diverse, and included purulent nasal discharge, olfactory impairment, headache and 

facial pressure; fever occurred in two patients with no other symptoms associated; in 

another two, skin lesions led to further investigation and discovery of invasive 

sinusitis; and in one case, information about clinic was not informed. As the 

manifestations are highly variable, clinical suspicion should always be made in this 

population. CT is commonly performed for searching the diagnosis, although it is 

nonspecific in patients with invasive fungal rhinosinusitis and does not correlate with 

surgical and pathological findings. In this sense, a team of otolaryngologists with 

experience in this field is essential in the management of these subjects. In addition, 

it seems advisable to screen all patients undergoing allogeneic hematopoietic HSCT 

with CT prior to the procedure, to identify a possible sinus focus, and treat 

properly.18  

Except for two cases (cases 6 and 7), the invasive fungal sinusitis (IFS) were 

classified as proven according to the EORTC/MSG criteria. Case 6 was considered 

probable IFS based on host and clinical factors in the presence of sinusitis on 

imaging, but no tissue or vessel invasion was described. By the other hand, in case 

7, microbiological analysis was performed by culture of a sinus mucosal swab 

containing purulent discharge, and since sinus swab or discharge is not sterile, 

colonization could not be excluded, resulting in also probable IFS. 

In four cases including ours (case 1, 6, 7 and 8), the invasive fungal sinusitis 

occurred post-HSCT. In case 1 the onset was on D+15 post-allogeneic HSCT and 

there were no more described details about the transplant. Case 6 described sinusitis 

right after D+78, in a non-myeloablative (FluCy) allogeneic peripheral blood stem cell 
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transplantation, using cells from a HLA-matched sister. The patient in case 7 

underwent allogeneic cord blood transplantation (CBT) with reduced-intensity 

conditioning, which resulted in graft rejection and he urgently received a second CBT, 

and was affected by IFS on D+83. The occurrence of sinusitis post-HSCT is usually 

related to the first 120 days after the procedure.19 In one article (case 3), the patient 

was submitted to myeloablative conditioning and haploidentical transplantation, with 

fungal infection diagnosis prior to HSCT and still active on admission to transplant 

(based on clinical and radiological evidence of progression).  

Low neutrophil count is a well-described risk factor for sinusitis after HSCT, 

and a white blood cell count of less than 2.0 G/L is associated with poor prognosis. 

This is even more remarkable in patients with marrow failure syndromes, who have 

prolonged neutropenia, as our described case. In regard to other risk factors related 

to the transplant, higher TBI dose (1440 or 1320 cGy vs. 1200 cGy) was associated 

with sinusitis development, while matched unrelated donor transplant or donor CMV 

seropositivity reached a borderline significance.20,21,22  

In relation to treatment, all cases included amphotericin B, which has been 

useful as alternative therapy in some cases, because it is a rapidly fungicidal broad-

spectrum agent active against many species in vitro, and generally has good activity 

against most clinically important dematiaceous fungi.4,5,23,24 In three cases, including 

ours, surgery was also performed. Except for our case, the other reports did not 

mention time of treatment; case 5 reported treatment duration for lung fungal 

infection, who persisted with initial therapy, without specification of time to 

improvement of sinusitis, but informing that therapy was discontinued three months 

after discontinuing all immunosuppressive agents. All cases had a complete 

response to antifungal treatment, with no signs of relapse of IFDS. Despite this, half 

of the patients died, none from causes directly related to the dematiaceous fungi 

infection, but from other infections related to their underlying immunosuppression. 

Two of four patients who survived were treated with a combination of surgical 

debridement and systemic antifungals.  

There is no standard approach for the treatment of the IDFS; therefore, the 

optimal duration of therapy and choice of intervention are primarily based on clinical 

presentation, underlying condition of the host, and initial response to treatment.23 

Fluconazole does not have reliable activity against this group of organisms. 

Voriconazole, posaconazole and itraconazole demonstrate the most consistent in 
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vitro activity against this group of fungi. Oral itraconazole had been considered the 

drug of choice for most situations, given the extensive clinical experience; however, it 

has fallen out of favor due to side effects and the lack of an intravenous formulation. 

Voriconazole is likely the empiric drug of choice due to its very broad activity, clinical 

experience, preferable side effect profile and availability of an intravenous 

formulation; in addition, may presumably be superior for central nervous system 

infections, and can be used in case of complication of invasive sinusitis with 

intracranial extension. Posaconazole is a broad-spectrum alternative that is well-

tolerated, though backed by less clinical experience, but with excellent salvage 

treatment results after failure of other antifungals, and is available in oral and 

intravenous formulation.4,5,23,24 Isavuconazole is the newest azole, that can be used 

against these fungi as suggested by in vitro data, with a tolerability profile 

comparable to fluconazole and less drug interactions than voriconazole and 

itraconazole, but still no clinical experience in treating phaeohyphomycosis.2,4,24 

Arcobello et al4 suggests that therapy for invasive dematiaceous sinusitis is 

surgery associated with two weeks of liposomal amphotericin B followed by 

voriconazole. Neutrophil recovery appears crucial for a successful outcome. The 

ESCMID and ECMM joint clinical guideline for the diagnosis and management of 

systemic phaeohyphomycosis23 have a similar antifungal therapy recommendation, 

liposomal amphotericin B for two weeks followed by voriconazole for three months. 

We consider a suitable approach, in these cases, maintaining secondary 

prophylaxis during immunosuppressive agents use, considering the high risk of 

recurrence of IDFS. Voriconazole appears to be safe and effective for secondary 

prophylaxis of invasive fungal infections after allogeneic stem cell transplantation.25 

 

5 CONCLUSIONS 

 

This case includes Colletotrichum specie as one of the genera of 

dematiaceous fungi that causes invasive sinusitis in immunocompromised patients 

such as HSCT recipients. Our patient was successfully treated with surgery plus 

amphotericin B lipid complex for two weeks, followed by voriconazole until the 

outcome, with complete response of fungal infection and no relapse until the outcome 

of this case. 
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These infections have not been studied in clinical trials and probably will not, 

given their rarity.26  So it is crucial to report every case of invasive sinusitis caused by 

melanized fungi, because overall clinical experience will ultimately determine which 

agent or combination of agents is most effective, as well as the length of therapy. 
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APÊNDICE 

 

 

Table 1:  Reported cases of IFDS in immunocompromised patients who underwent allogeneic HSCT. 

Case 
no. 

Author 
(Reference) 

Age* 
(years) Gender Underlying 

disease Time Presentation Pathogen EORTC/MSG 
Classification Treatment Outcome 

1 Morison et al11 13 Male ALL Post-
HSCT 

Nasal septum, 
sinus 

Alternaria 
species Proven 

Surgery, AMB, 
flucytosine, 

rifampin 
Survived 

2 Levy et al12 8 Male ALL Pre-
HSCT 

Sinus, lung, 
skin 

Exserohilum 
species Proven AMB, L-AMB, 

itraconazole 
Died of infection from 

Fusarium species 

3 Avivi et al13 41 Female AML 

HSCT 
with 

active 
IFDS 

Sinus, lung Exserohilum 
species Proven AMB, L-AMB, 

itraconazole 
Died of sepsis and 
respiratory failure 

4 Adler et al14 3 Female ALL Pre-
HSCT Sinus Exserohilum 

species Proven Surgery, AMB, L-
AMB, itraconazole Survived 

5 Mullane et al15 33 Male AML Pre-
HSCT Sinus, lung Alternaria 

species Proven 
Voriconazole, L-

AMB, 
Posaconazole 

Survived 

6 Togitani et al16 62 Male DLBCL Post-
HSCT Sinus Exserohilum 

rostratum Probable Micafungin, AMB Died of bacterial 
bronchopneumonia 

7 Kohashi et 
al17 60 Male MDS Post-

HSCT Sinus Exserohilum 
rostratum Probable L-AMB Survived 

8 

Sinhorelo et 
al 

(present 
case) 

21 Female PNH Post-
HSCT Sinus Colletotrichum 

species Proven Surgery, L-AMB, 
Voriconazole 

Died of sepsis and 
respiratory failure 

IFDS, invasive dematiaceous fungal sinusitis; ALL, acute lymphoblastic leukemia; AML, acute myeloid leukemia; MDS, myelodysplastic syndrome; DLBCL, 

diffuse large B-cell lymphoma; PNH, paroxysmal nocturnal haemoglobinuria; AMB, amphotericin B; L-AMB, liposomal amphotericin B; HSCT, Hematopoietic 

stem Cell transplantation. *Age in diagnosis of IFDS. 


