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Abstract: Fusarium is the second most common cause of fungi infections in the immunocompromised patients with the 

mortality rate over 80%. The Fusarium Dimerum is the less common species. In immunocompromised patients, spatially with 

prolonged neutropenia, the presenting features of Fusarium infections include persistent refractory fever, localised symptoms 

such as invasive infections, sinusitis, pneumonia, deep cutaneous infections, and disseminated infections. The dermatological 

manifestations include onychomycosis, a localised cellulitis at the site of injection, diffuse skin nodules or vesicles in 

disseminated disease. The diagnosis of skin fusariosis mainly based on cultures from the skin growing Fusarium species and 

skin biopsy. Amphotericin B represent the potential treatment for Fusarium infection, however, voriconazole is increasingly 

being used to treat infections unresponsive to the more conventional antifungals. Despite medical intervention, treatment of 

emerging fungal infections is a major challenge, with no standardized therapy and high mortality rates. We describe the case of 

Cutaneous fusariosis in a patient with acute myeloid leukemia (AML) undergoing induction chemotherapy. The patient had 

profound neutropenia and developed multiple ulcerous lesions. The diagnosis of cutaneous infection with Fusarium Dimerium 

was made on the basis of histopathological findings and skin biopsy culture. The patient was treated with liposomal 

amphotericin B but, neutropenia perduring, her clinical condition deteriorated with fatal outcome. 

Keywords: Cutaneous Fusariosis, Fusarium Dimerum, Acute Myeloid Leukemia 

 

1. Introduction 

Fusarium Dimerum is a well known opportunistic mould 

capable of producing life-threatening diseases. It is an 

extremely prevalent cause of mycotic infections, particularly 

in immunocompromised patients. It is associated with poor 

outcome [1]. 

The most encountered Fusarium mold includes the 

Fusarium solani species complex whereas Fusarium dimerum 

is a rare plant pathogen [2]. 
Infections caused by Fusarium are often localized on the 

skin, presenting as purple nodules with central necrosis. A 

higher risk of dissemination is noted in patients with 

hematologic malignancies, and those undergoing 

chemotherapy. Mortality from fusarium infections in 

immunocompromised patients ranges from 50% to 80%. 

Optimal treatment has not been established [3]. 
Here, we describe the case of a patient with Acute 

Myeloblastic Leukemia (AML) who developed fusariosis by 

a species of the Fusarium Dimerum species complex. 

2. Case Presentation 

A 57-year-old women with medical history of thyroid 

Hodgkin's lymphoma treated in 2014, presented with 

secondary AML. She was hospitalized in the department of 
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Hematology for induction chemotherapy (daunorubicin, 

cytarabine) without antibiotic or antifungals prophylaxis. 

While hospitalized for induction chemotherapy on October 

2021, the patient had a prolonged neutropenia and at the 19
th

 

day of chemotherapy-induced neutropenia, the patient 

presented necrotizing fasciitis and she was immediately 

treated by cephalosporin, metronidazole and Vancomycin. 

Because of neutropenia and persistent fever, thoracic 

scanning was performed and demonstrated an invasive 

pulmonary aspergillosis. The patient was treated empirically 

with Voriconazole that was switched to amphotericin B 

because of neurologic toxicity. The patient’s fever resolved 

two days later. 

On the 26
th

 day of chemotherapy-induced neutropenia, the 

patient presented the multiple skin lesions with different 

appearances: red and gray macules and papules with central 

necrosis, purpuric papules, pustules, and subcutaneous 

nodules and deterioration of clinical condition (figure 1). 

 

Figure 1. Multiples pseudococaroid nodular skin lesions poorly limited, 

non-fistilated with a necrotic centre and purpuric periphery of varying sizes 

ranging from 1cm to 2cm located on the face and knee. 

On the 28
th

 day and the 13
th

 day of amphotericin B, Skin 

biopsy with mycologic examination confirmed the diagnosis 

of fusarium Dimerum (figure 2). The blood culture test was 

negative. 

 

Figure 2. Microscopic view of fusarium dimerum isolated in this observation. 

Bone marrow aspiration at 29 days of chemotherapy 

confirmed the failure of induction by medullary infiltration of 

58% blasts. 

After 3 weeks of amphotericin B treatment, no 

improvement of skin lesions was observed and the patient 

died of septic shock. 

3. Discussion 

The fusarium dimerum is rare emergent opportunistic 

mould infection, disease caused by filamentous, hyaline 

fungi of the Fusarium genus. It was described at first by 

Johann Heinrich Friedrich Link in 1809 and includes over 

100 species. it represents the second major cause of fungal 

infection after Aspergillosis in immunocompromised patients. 

It is ubiquitous and distributed in soil, plants and air. They 

are common in tropical and temperate regions but are also 

found in desert, alpine and arctic areas [3]. 
The most commonly involved in human disease are 

Fusarium solani, Fusarium oxysporum, and Fusarium 

moniliforme, and the less is fusarium dimerum. 

The fusarium may affect the human and cause a superficial, 

locally invasive or disseminated infection. Its depend of the 

mode of contamination and the host's immune status [4]. 
Patients with hematologic malignancies often have a decreased 

integrity of host defense mechanisms, remain at particularly risk 

of infections, including invasive fungal infections. 

Fusarium Dimerum is a very rare opportunistic fungus, 

and considering patients with hematological malignancy, 

recent real-world data showed the incidence of proven or 

probable invasive fungal infections was 11% in patients with 

acute myeloid leukemia (AML) [5]. 
The first induction therapy is associated with the highest 

risk of fungual infections in patients treated for AML 

affecting 61% of cases as in the case of our patient, and much 

higher in patients with severe neutropenia (95%) compared 

with those with moderate neutropenia (5%). 

Much like other Fusarium species, it causes infections in 

immunocompromised patients especially burn victims, patients 

with hematologic malignancies, and those undergoing 

chemotherapeutic treatments with high risk of dissemination [6]. 
The incidence of lethal fungal infections has risen dramatically in 

patients with prolonged neutropenia due to leukemia therapy [7]. 
Although primary antifungal prophylaxis is routinely 

administrated in patients with acute myeloid leukemia during 

induction chemotherapy, the incidence of rare mold 

infections is still described and is associated with treatment 

failure and high mortality rate. Its remains a challenge for 

both clinicians and microbiologists [7]. 
Despite marked advances in antifungal therapy, fusariosis 

in immunocompromised individuals infections continue to be 

associated with high morbidity, mortality, and poor 

prognostic, mainly because of the low sensitivity of these 

fungi to the antifungal drugs available [8]. 
The patients acquire infection occurs through inhalation of 

airborne conidia or through skin lesion [9]. 
Fusarium clinical manifestations include refractory fever (> 

90%) unresponsive to broad-spectrum antibiotic therapy in a 

neutropenic patient, such as the patient studied, invasive 

sinus infection, cutaneous and soft tissue infection, fungemia, 

pulmonary infection and dissemination to multiple organs 

with arthritis and osteomyelitis. Ocular infections such as 

keratitis, endophthalmitis both in immunocompetent and in 

immunosuppressed patients are also reported [7]. 
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In disseminated fusariosis, the skin is affected in more than 

70 percent of cases [4]. 
Skin lesions typically appear as red or grey macules, which 

may develop central ulceration and black eschar. Secondary 

dissemination to extracutaneous organs may occur in 

immunocompromised hosts, especially those with prolonged 

and severe neutropenia [10]. 
Fusarium species possess several virulence factors 

including the ability to produce mycotoxins such as 

trichothecenes, which suppress humoral and cellular 

immunity, infect and damage various plants and also to 

produce proteases and collagenases [1]. 
An extensive evaluation including computed tomography 

scan, echocardiogram and blood cultures should be 

performed to look for possible occult seeding [11]. 
Identification at species level is important and 

recommended for an epidemiological statistic but also for the 

choice of appropriate antifungal treatment because of the 

variable antifungal susceptibility between the different 

Fusarium species [12, 13]. 
Three levels of probability of fusoriosis are proposed: 

“proven,” “probable,” and “possible.” The definitions are 

intended for use in the context of clinical and/or 

epidemiological research, not for clinical decision making. 

The diagnostic is confirmed by positive fungal cultures 

and histopathological examination. 

Confirmatory diagnosis of fusariosis by histopathology is 

strongly recommended by the European Confederation of 

Medical Mycology and European Society of Clinical 

Microbiology and Infectious Diseases (ECMM/ESCMID) 

guidelines [14]. 
In contrast with aspergillosis, where blood cultures are 

nearly always negative, fusariosis is accompanied by positive 

blood cultures in 40–50% of the patients [15]. 
If the culture of Fusarium is positive, multi-locus sequence 

typing (MLST) identification is the best option for species-level 

identification. However, if these specific tools are not available 

in the laboratory, the use of another molecular and/or 

peptide-based tool is recommended. Techniques like 

microsphere/liquid phase arrays and MALDI-TOF may be faster 

in making a species-level diagnosis. Combining different tools 

will improve the specificity of identification [13]. 
Rapid identification of fungal isolates based on 

morphological characteristics of cultures, and, this is still the 

standard for identification for many laboratories allows rapid 

prescription of antifungals. However, it is not enough for a 

correct management of the infection. The diversity of species 

involved in fusariosis is underestimated because of the 

frequent lack of identification at a species level. The species 

distribution varies per geographic region and different 

species have different drug susceptibility patterns. 

The most important antifungal agents (antimycotics) clinically 

used for treating fusoriasis demonstrate poor efficiency in vitro 

and in vivo. Of the antifungal treatments available: 

Several studies have shown the Fusarium to be a very 

resistant pathogen except amphotericine B which showed the 

best activity in vitro against most of the species responsible 

for fusariosis. with about 50% of isolates being susceptible to 

this drug. Unfortunately the correlation between in vitro 

values and clinical efficacy is low and a few patients remain 

unresponsive to treatment despite in vitro susceptibility. 

In vitro studies are encouraging, but the clinical data are 

insufficient to allow firm conclusions to be drawn [16]. 
In this case, our patient was already treated amphotericin B for 

her invasive pulmonary aspergillus when she developed the skin 

lesions and F. Dimerum was rapidly detected in her skin biopsy. 

we continued the amphotericin B because it is considered the 

mainstay of treatment for fusariosis [6]. In patients known to be 

intolerant or have conditions that contraindicate the use of 

amphotericin B, voriconazole is active against Fusarium species 

both in vitro and in vivo [17]. Posaconazole can been also 

suggested as a therapy for fusariosis. 

The United States Food and Drug Administration (USFDA) 

has approved voriconazole and posaconazole as standard 

therapy for fusariosis in immunocompromised patients [18]. 
Although amphotericin B is the gold standard in the 

treatment of infections caused by Fusarium Dimerum, it 

wasn’t enough to save our patient. One explanation might be 

related to the low sensitivity of these fungi to amphotericin B 

[15]. Another explanation might be that despite multiple 

negative blood cultures, the presence of a concomitant 

bacterial infection was the main cause of the septic shock 

causing the death for our patient. 

Combination therapy with amphotericin B, voriconazole, 

itraconazole, and echinocandins have been previously 

reported, but more studies are required to explore the real 

benefit of this approach. Granulocyte transfusion is often 

considered as a supporting care for patients with prolonged 

and several neutropenia or abnormal leukocyte function and 

severe infection. Although the efficacy is not well established, 

some authors suggest a beneficial effect, based on 

uncontrolled case reports and case series [19]. 
Evolution and treatment of mycotic infections are difficult 

to monitor because of multiples factors: direct microscopy 

and successive cultures are not always performed; antifungal 

susceptibility testing is not done; the limited prospective 

trials treated those particular species of fungus; Delayed 

treatment initiation of fusarium increases disease progression 

and development of complications which may lead to a 

higher level of infectiousness, clinical severity and increased 

mortality; the patient may have a critical immune status; poor 

compliance and follow-up because of lower socio-economic 

sector of population [20]. 
Fusarium Dimerum species is highly unusual contributing 

to less than 2% of cases with only few cases reported in the 

literature. Therefore, complete identification of the fungi and 

its antifungal susceptibility pattern is of high interest to 

improve our knowledge about the epidemiology of the 

disease. This case demonstrates the complexity of 

management of infections caused by Fusarium Dimerum 

species especially in neutropenic patients. 

The high risk of mortality necessitates prompt screening 

using histologic and mycologic diagnostics. 

Fusariosis is a rare fungal infection and thus does not have 
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substantial clinical evidence regarding its infectivity, 

management, and treatment options, especially in vulnerable 

population with others concomitant bacterial infections and 

comorbidities [15]. 

4. Conclusion 

Fusariosis is a rare fungal infection but a more common 

fungal infectious agent in immunocompromised patients, 

especially in patients with hematologic malignancy or those 

undergoing chemotherapy. It should be considered in patients 

with signs of a systemic infection and not responding to 

conventional antimicrobial agents. The outcome in patients 

with of persistent and severe neutropenia has been almost 

universally fatal[6]. 
The case we report of a remarkable and unusual species 

involved on fungual infection and its poor outcome. The 

high-dose intravenous amphotericin B is considered the 

mainstay for the treatment of fusariosis but the mortality 

among neutropenic patients is high regardless of whether the 

lesions were localized or metastatic [3]. 

Conflicts of Interest 

The authors declare that there are no conflicts of interest. 

Funding Statement 

The author received no specific funding for this work. 

Acknowledgements 

All authors contributed to this work, commented on the 

manuscript at all stages, and finally the final version was 

approved for publication. The authors received no financial 

compensation for this case report. 

 

References 

[1] Nucci M, Anaissie E. Fusarium infections in 
immunocompromised patients. Clin Microbiol Rev. oct 2007; 
20 (4): 695-704. 

[2] Khalid SN, Rizwan N, Khan ZA, Najam A, Khan AM, Almas 
T, et al. Fungal burn wound infection caused by Fusarium 
dimerum: A case series on a rare etiology. Ann Med Surg 2012. 
Oct 2021; 70: 102848. 

[3] Dignani MC, Anaissie E. Human fusariosis. Clin Microbiol 
Infect. 2004; 10 (s1): 67-75. 

[4] De Pinho DB, Fernandes LL, Carvalho Barreiros MDG, 
Quintella LP, Sodré CT, Ramos-E-Silva M. Disseminated 
Fusariosis in a Bone Marrow Transplant Patient. J Clin 
Aesthetic Dermatol. déc 2012; 5 (12): 40-2. 

[5] Pagano L, Mayor S. Invasive fungal infections in high-risk 
patients: report from TIMM-8 2017. Future Sci OA. 14 juin 
2018; 4 (6): FSO307. 

[6] Muhammed M, Coleman JJ, Carneiro HA, Mylonakis E. The 
challenge of managing fusariosis. Virulence. avr 2011; 2 (2): 91-6. 

[7] Delia M, Monno R, Giannelli G, Ianora AAS, Dalfino L, 
Pastore D, et al. Fusariosis in a Patient with Acute Myeloid 
Leukemia: A Case Report and Review of the Literature. 
Mycopathologia. juin 2016; 181 (5-6): 457-63. 

[8] Puebla LEJ. Fungal Infections in Immunosuppressed Patients 
[Internet]. Immunodeficiency. IntechOpen; 2012 [cité 3 mars 
2022]. Disponible sur: 
https://www.intechopen.com/chapters/39805 

[9] Tram QA, Minh NTN, Anh DN, Lam NN, Dung TN, Thi Minh 
Chau N, et al. A Rare Case of Fungal Burn Wound Infection 
Caused by Fusarium solani in Vietnam. J Investig Med High 
Impact Case Rep. 1 janv 2020; 8: 2324709620912122. 

[10] Cooke NS, Feighery C, Armstrong DKB, Walsh M, Dempsey 
S. Cutaneous Fusarium solani infection in childhood acute 
lymphoblastic leukaemia. Clin Exp Dermatol. 2009; 34 (5): 
e117-9. 

[11] Simon L, Gastaud L, Martiano D, Bailleux C, Hasseine L, 
Gari-Toussaint M. First endogenous fungal endophthalmitis 
due to Fusarium dimerum: A severe eye infection contracted 
during induction chemotherapy for acute leukemia. J Mycol 
Medicale. juin 2018; 28 (2): 403-6. 

[12] Al-Hatmi AMS, Curfs-Breuker I, de Hoog GS, Meis JF, 
Verweij PE. Antifungal Susceptibility Testing of Fusarium: A 
Practical Approach. J Fungi. 26 avr 2017; 3 (2): 19. 

[13] Van Diepeningen AD, Brankovics B, Iltes J, van der Lee TAJ, 
Waalwijk C. Diagnosis of Fusarium Infections: Approaches to 
Identification by the Clinical Mycology Laboratory. Curr 
Fungal Infect Rep. 1 sept 2015; 9 (3): 135-43. 

[14] Tortorano AM, Richardson M, Roilides E, van Diepeningen A, 
Caira M, Munoz P, et al. ESCMID and ECMM joint 
guidelines on diagnosis and management of 
hyalohyphomycosis: Fusarium spp., Scedosporium spp. and 
others. Clin Microbiol Infect Off Publ Eur Soc Clin Microbiol 
Infect Dis. avr 2014; 20 Suppl 3: 27-46. 

[15] Collado C, Medina L, Zorraquino A, Baeza T, Ferrer C, Plazas 
J, et al. Cutaneous fusariosis by a species of the Fusarium 
dimerum species complex in a patient with acute mieloblastic 
leukemia. Rev Iberoam Micol. 1 avr 2013; 30 (2): 119-21. 

[16] Letscher-Bru V, Campos F, Waller J, Randriamahazaka R, 
Candolfi E, Herbrecht R. Successful outcome of treatment of a 
disseminated infection due to Fusarium dimerum in a 
leukemia patient. J Clin Microbiol. mars 2002; 40 (3): 1100-2. 

[17] Stanzani M, Tumietto F, Vianelli N, Baccarani M. Update on the 
treatment of disseminated fusariosis: Focus on voriconazole. 
Ther Clin Risk Manag. déc 2007; 3 (6): 1165-73. 

[18] Pound MW, Townsend ML, Dimondi V, Wilson D, Drew RH. 
Overview of treatment options for invasive fungal infections. 
Med Mycol. 1 août 2011; 49 (6): 561-80. 

[19] Avelino-Silva VI, Ramos JF, Leal FE, Testagrossa L, Novis YS. 
Disseminated Fusarium infection in autologous stem cell 
transplant recipient. Braz J Infect Dis. 1 janv 2015; 19 (1): 90-3. 

[20] Vismer HF, Marasas WFO, Rheeder JP, Joubert JJ. Fusarium 
dimerum as a cause of human eye infections. Med Mycol. 1 
janv 2002; 40 (4): 399-406.] 

 


