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Introduction

Mucormycosis is a life-threatening opportunistic fungal in-
fection caused by fungi of the order Mucorales [1-3]. The most 
common manifestation is the rhino cerebral involvement and 
it constitutes almost half of the cases reported in the literature 
[4-6]. The pulmonary form is rare and observed essentially in 
patients with hematological malignancies. The disease has a 
high rate of mortality [7]. Prognosis is bettered with an early 
diagnosis and multidisciplinary treatment [8]. Here we report a 
case of pulmonary mucormycosis due to Rhizomucor miehei in 
patient with an acute myeloid leukemia.

Case report

A 29-year-old woman with a history of acute myeloid leuke-
mia secondary to myelodysplastic syndrome for two years, was 
admitted in hematology department (day 0) for an intensive 
salvage therapy. The patient was put on chemotherapy with 
Fludarabine, high dose of cytarabine and Mitoxantrone. During 
her hospitalization, she developed fever, dyspnea and signs of 
sepsis. In biology she had pancytopenia with severe neutrope-
nia. She was put on imipenem, vancomycin and colimycin. On 
day 11, there was resumption of fever with desaturation in the 
ambient air and hemoptysis. Due to the worsening of the re-
spiratory symptoms and persistence of fever; chest Computed 
Tomography (CT) and Aspergillus antigenemia were indicated. 
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CT revealed intra-alveolar hemorrhages with halo sign causing 
suspicion of Invasive Pulmonary Aspergillosis (IPA) (Figure 1). 
Aspergillus antigenemia was negative. The patient was treated 
with voriconazole without improvement. Bronchoscopy was 
performed and it visualized an inflammatory and necrotic mu-
cosa with pseudo membranes (Figure 2) that were biopsied. 
The specimen was sent to the laboratory with suspicion of mu-
cormycosis. 

Figure 1: Chest CT scan showing alveolar condensations of the up-
per right lobe with ground glass appearance.

Figure 2: Broncoscopy showing an inflamatory mucosa with necro-
sis and pseudomembranes.

Direct examination of the specimen was negative. The cul-
ture on sabouraud medium showed a small greyish colony by 
aging after 5 days of incubation at 27°C (Figure 3). The micro-
scopic examination allowed to identify Mucor sp (Figure 3). PCR 
sequencing identifies Rhizomucor miehei species

The diagnosis of pulmonary mucormycosis was carried. An 
antifongigram by the E-test technique on RPMI medium was 
made and showed sensitivity to amphotericin B (MIC=0.25 Ug/
ml). However, the strain was resistant to voriconazole (MIC >2 
µg/ml), caspofungin (MIC > 32 µg/ml) and fluconazole (MIC 
>256 µg/ml). The patient was treated by amphotericin B. The 
evolution was marked by stableapyrexia. At the end of aplasia, 
chest CT showed multiple bilateral pulmonary abscesses, and 

bronchial fibroscopy found fistulized abscesses. The patient 
died at home following disease progression after 6 months of 
antifungal therapy with amphotericin B. 

Figure 3: Culture (a) after 5 (b) after 10 days of incubation at 27°C 
showing whitish cottony with greyish pigmentation (c): Microscop-
ic examination showing wide filament, sporocyctophore carrying a 
globular sporocyst and round and smooth spores.

Molecular diagnosis

DNA was extracted from the fungal colony.  The ITS2 region 
from isolate was amplified by PCR using the following pairs 
of primers: ITS1 (5’-TCCGTAGGTGAACCTGCGGC-3’) and ITS4 
(5’-TCCTCCGCTTATTGATATGC-3’). One fragment of 700 pb was 
yielded (Figure 4). The sequence of the PCR product was ana-
lyzed by BLAST and compared with the published Gene Bank 
sequences (NCBI data base). It revealed homology with ex-type 
strain of Rhizomucor miehei. 

Figure 4: Agarose gel electrophoresis of amplified ITS2 region:
Lanes: M, 100 bp DNA size marker, 1: PCR products of Rhizomu-
cormiehei (700 pb); 2: Candida albicans (500 pb) 3: Negative con-
trol.

Discussion

Mucormycosis is a destructive fungal infection that affect 
mostly diabetic patients and immunocompromised especially 
having neutropenia [9,10]. Besides diabetes and immunodefi-
ciency, there are other predisposing factors such as renal fail-
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ure, hepatic cirrhosis, malnutrition, human immunodeficiency 
virus deficiency and organ graft [11-13].

Its incidence is increasing, on the one hand given the prog-
ress of immunosuppressive therapies and chemotherapy and 
on the other hand the lack of use of antifungal prophylaxis cov-
ering the mucorales [14]. The most common clinical presenta-
tions of Mucorales infection are rhino cerebral and pulmonary. 
However neurological, renal, cardiac, cutaneous and dissemi-
nated disease are less frequent [2,6,15].

In the order Mucorales, 38 genera have been reported to 
cause infections in humans [16] with Rhizopus being the most 
commun genus [17]. Rhizomucor miehei is a rare agent of hu-
man disease and its specific epidemiology is unknown. Howev-
er, the closely related R. pusillus has frequently been reported 
in human pathology. To the best of our knowledge, this case 
documents the first isolation of Rhizomucor miehei from a pul-
monary specimen (biopsy) and thus further supports evidence 
for its pathogenicity.

Mucormycosis typically begins in the sinuses or the lungs af-
ter inhalation of fungal spores [11]. They penetrate the vessels 
due to an elastase-type enzyme causing an interaction with en-
dothelial cells [6]. Then the mycelial invasion leads to thrombo-
sis of the vessels, infarction and necrosis of the tissues causing 
hemorrhage, with eventual spread via the bloodstream to other 
organs [5,6,12].

The symptoms readily mimic IPA and the diagnosis difficul-
ties are caused by the lack of specificity of the clinical and ra-
diological presentation [2,5]. Mucormycosis usually presents 
with a persistent fever associated with pulmonary signs such as 
cough, chest pain, dyspnea and hemoptysis [5,13,18].

CT is the most useful radiological examination [7,19]. It 
shows images of parenchymal condensations, an excavated ap-
pearance, a gas crescent or single or multiple nodules [8,13,20]. 
The presence of the Reversed halo sign on CT was a strong indi-
cator of pulmonary mucormycosis in several studies [21].

Diagnosis is established based on direct examination or his-
tological study of mycelial filaments. Hyphae of Mucorales have 
a variable width (6 to 25 μm), are non-septate or pauci-septate 
and show an irregular, ribbon-like appearance. The angle of 
branching is variable and includes wide-angle (90°) bifurcations. 
Periodic acid-Schiff or Grocott Gomori’smethenamine silver 
staining are used to highlight fungal hyphae and hence to evalu-
ate morphology in more details [22].

Mycological cultures on Sabouraud medium allow precise 
identification of the responsible fungus. The recommended in-
cubation temperatures are 25°C and 27°C for a minimum of 5 
days for optimize growth [13]. Phenotypic identification is based 
on macroscopic, microscopic and physiological characteristics. 
In addition, molecular identification by PCR sequencing is useful 
when phenotypic identification is not conclusive. The majority 
of the molecular assays target either the internal transcribed 
spacer (ITS) or the 18S rRNA genes [23-25].

Successful management of mucormycosis is based on a mul-
timodal approach, including antifungal treatment, surgical de-
bridement and correction of risk factors [10,26]. Mucoraceous 
fungi are resistant to most antifungals in vitro, including vori-
conazole. Antimycotic treatment options for mucormycosis are 
limited to posaconazole, isavuconazole, and amphotericin B 

[27]. Parenteral amphotericin B is the first-line recommended 
antifungal [18,24]. However antifungal susceptibility testing is 
highly proposed to adapt the treatment. But, the determina-
tion of susceptible categories is not possible for the agents of 
mucormycosis due to the lack of validated MIC breakpoints for 
any of the available antifungals [7].

The treatment duration is based on the severity and site 
of infection and the comorbidities of the patient. For pulmo-
nary mucormycosis, the indication and timing of surgical man-
agement outside emergency care (hemoptysis) is still unclear 
although it may reduce mortality [7]. Surgical debridement 
should be as wide as possible to obtain healthy margins that 
allow the antifungal diffusion [22]. Immunologic and metabolo-
mic profiling of the host, targeted immunotherapy and reversal 
of tissue hypoxia, may evolve in the future, leading to a better 
treatment of this devastating disease [22]. Mucormycosis is dif-
ficult to manage because of the clinico-radiological similarities 
with invasive aspergillosis. Early distinction from invasive asper-
gillosis is of utmost importance, as the treatment of aspergil-
losis (voriconazole) is not active on mucormycosis.

Conclusion

Mucormycosis is an aggressive opportunistic fungal infec-
tion, especially in hematological patients. The diagnosis and 
treatment of mucormycosis remain a challenge. Early distinc-
tion from invasive aspergillosis is mandatory and should be con-
sidered if the patient is presenting a pneumopathy resistant to 
the treatment.  Despite new tools of molecular biology have 
been developed to obtain earlier diagnosis and start optimal 
treatment. Morbidity and mortality rates remains high and ex-
panded studies should be carried to develop new therapies for 
this devastating fungal infection.
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