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Abstract:

Mucormycosis is a severe fungal infection, primarily caused by organisms from the order Mu-
corales. This life-threatening condition predominantly affects immunocompromised individuals,
particularly those with uncontrolled diabetes mellitus. Here, we present a case of a 32-year-old pa-
tient diagnosed with diabetes mellitus who developed pulmonary mucormycosis. The patient ex-
hibited classic symptoms, including fever, respiratory distress, and expectoration of dark sputum.
Both chest Computed Tomography (CT) and flexible bronchoscopy demonstrated an adherent,
friable endobronchial lesion accompanied by bronchial wall necrosis and an adjacent thick-walled
cavitary lesion. Initial antifungal therapy with liposomal amphotericin B and oral posaconazole
was initiated; during therapy the patient developed massive hemoptysis, and surgical resection
was performed for hemorrhage control. This case highlights the importance of a multidisciplinary
approach in the management of mucormycosis, integrating antifungal therapy with surgical inter-
vention to optimize treatment outcomes. Furthermore, it underscores the critical role of early diag-
nosis and proactive management in patients with predisposing conditions, such as uncontrolled
diabetes mellitus, to mitigate severe complications associated with mucormycosis.
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Introduction ity and mortality rates. The pathogenesis

of mucormycosis is complex and is largely
influenced by the host’s immune status
and environmental factors.

Mucormycosis, also known as zy-

gomycosis, is a severe fungal in-
fection primarily caused by fungi in the

genera Mucor, Rhizopus, Rhizomucor, and
Absidia, which belong to the order Muco-
rales of the class Zygomycetes.!"! This in-
vasive infection is characterized by rapid
progression and can affect multiple or-
gans and tissues, leading to high morbid-

Risk factors for mucormycosis include
uncontrolled diabetes mellitus, hema-
tologic malignancies, prolonged use of
corticosteroids and immunosuppressive
therapy, and conditions such as acquired
immunodeficiency syndrome (AIDS) or
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organ transplantation that compromise host defenses.
23] Notably, mucormycosis has also been reported in pa-
tients without any discernible immunodeficiencies, al-
though such cases are exceedingly rare.l?!

The clinical presentation of mucormycosis can vary
significantly depending on the affected site. The most
common forms include rhinocerebral, pulmonary, cuta-
neous, gastrointestinal, and disseminated mucormyco-
sis.’! Each clinical form is associated with specific pre-
disposing factors. For instance, the rhinocerebral form is
most prevalent among patients with diabetes mellitus,
whereas pulmonary mucormycosis frequently occurs in
patients with neutropenia resulting from bone marrow
transplantation or leukemia.™

Given the severe and often rapid progression of mu-
cormycosis, early recognition and prompt initiation of
treatment are crucial for improving survival rates. This
case report discusses the presentation, diagnosis, and
management of a diabetic patient with pulmonary mu-
cormycosis, emphasizing the challenges and considera-
tions in treating this severe infection.

Case Report
A 32-year-old female patient with a history of poorly

controlled type 1 diabetes mellitus (glycated hemoglo-
bin [HbA1lc] 8.2%) presented to the outpatient clinic with

symptoms of fever, chills, shortness of breath, cough, and
expectoration of dark sputum for one week. On physical
examination, her body temperature was 37°C, pulse rate
was 85 beats/ minute, and arterial blood pressure was
110/70 mmHg. Her oxygen saturation was 94% on room
air. Pulmonary auscultation revealed coarse rales in the
left lower pulmonary zone.

The laboratory analysis indicated significant hyper-
glycemia, with glucose levels at 289 mg/dL (normal
range: 74-106 mg/dL), an elevated HbAlc of 8.2% (nor-
mal range: 4-6%), and a markedly elevated C-reactive
protein (CRP) level of 256 mg/L (normal range: 0-5
mg/L). Renal and liver function tests were within normal
limits A complete blood count revealed a slight leuko-
cytosis at 12,000 cells/uL (normal range: 4,000-11,000
cells/uL), with a predominance of neutrophils (80%). A
chest X-ray revealed a cavitary lesion with an air-fluid
level in the left lower lung zone [Fig. 1a]. A subsequent
thoracic computed tomography (CT) scan demonstrated
the cavitary lesion in the posterobasal segment of the left
lower lobe. [Fig. 1b], leading to the patient’s hospitaliza-
tion for advanced care.

Upon admission, microbiological assessments were con-
ducted, including sputum and blood cultures, a respira-
tory fungal culture and testing for acid-fast- bacilli (AFB),
all of which returned negative results. Empirical treat-
ment was initiated with linezolid and meropenem. Bron-
choscopic examination revealed a yellow-white, mobile,

Figure 1: Cavitary lesion with an air-fluid level in the left lower lung zone. (a) Chest X-ray. (b) Thoracic computed tomography (CT)
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Figure 2: Bronchoscopic images. (a) Bronchoscopic view of the yellow-white, mobile,

adhesive endobronchial lesion obstructing the left main bronchus. (b) Bronchoscopic

examination showed bronchial wall necrosis and a fistulous opening at the orifice of
the left lower lobe bronchus
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Figure 3: Pulmonary mucormycosis histopathology image (Periodic acid—Schiff (PAS),
original magnification x400: broad, non-septate hyphae with right-angle branching)

adhesive endobronchial lesion obstructing the entrance
to the left main bronchus [Fig. 2a]. Bronchoscopy demon-
strated bronchial wall necrosis and fistulous opening at
the left lower lobe bronchial orifice. [Fig. 2b].

Bronchial lavage and subsequent tests for galactoman-
nan, AFB, and aerobic pathogens yielded negative re-
sults. Histopathological examination of the biopsied
specimen confirmed the diagnosis of pulmonary mu-
cormycosis [Fig. 3].

A comprehensive evaluation to exclude additional causes
of immunosuppression demonstrated normal HIV serol-
ogy and quantitative serum immunoglobulins; there was
no history of immunosuppressive medication use, and
no other predisposing condition was identified beyond
uncontrolled diabetes mellitus.The patient was started
on an antifungal regimen of liposomal amphotericin B,
administered at 5 mg/kg for four weeks, followed by a
loading dose of oral posaconazole (300 mg twice daily)
and then a maintenance dose of 300 mg daily.

At the time of diagnosis, the patient was considered at
high surgical risk, and the procedure was postponed.
After four weeks of stabilization with amphotericin B,
the patient was deemed fit for surgery. On the 35" day
of treatment, the patient developed massive hemoptysis,
with an estimated blood loss of 200 mL. Despite the ad-
ministration of 1 g of intravenous tranexamic acid, the
bleeding persisted, necessitating urgent surgical inter-
vention. A left pneumonectomy was performed, involv-
ing the complete removal of the left lung via a standard
posterolateral thoracotomy. Postoperatively, the patient
remained hospitalized for 14 days for close monitoring
and recovery. Posaconazole therapy was continued for
an additional four months. Upon reassessment, with no
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evidence of new lesion development, posaconazole ther-
apy was discontinued. At a follow-up visit three months
after cessation of therapy, the patient had achieved full
recovery, with no signs of recurrence or residual disease.

Discussion

Mucormycosis is rare in healthy individuals and is typi-
cally observed in patients with predisposing risk factors.
Due to its rapidly progressive and often devastating
nature, mucormycosis requires urgent intervention. De-
layed initiation of treatment is associated with increased
mortality.”) All-cause mortality rates for mucormycosis
range from 40% to 80%, depending on the underlying
conditions and sites of infection.!!

In a meta-analysis evaluating 851 cases of mucormyco-
sis, hematopoietic stem cell transplantation was identi-
fied as a risk factor in 11% of cases, organ transplantation
in 14%, hematologic malignancy in 32%, corticosteroid
use in 33%, and diabetes mellitus in 40%. The overall
incidence of mucormycosis is estimated to be between
1.7 and 3.4 cases per million people annually. In the lit-
erature, endobronchial mucormycosis has been reported
to account for less than 5% of all mucormycosis cases.
Diabetes mellitus reduces natural killer cell and T-cell
activity and suppresses cellular immunity, while uncon-
trolled diabetes leads to decreased phagocytic function
and impaired neutrophil activity, making patients more
susceptible to mucormycosis.®

The clinical manifestations of pulmonary mucormycosis
can be difficult to distinguish from those of other fungal
or bacterial pulmonary infections. Patients may present
with symptoms such as fever, cough, hemoptysis, and
pleuritic chest pain. Consequently, when imaging find-
ings strongly suggest an invasive fungal infection, a tis-
sue biopsy is imperative for definitive diagnosis.

Thoracic computed tomography is essential for evaluat-
ing patients with suspected pulmonary mucormycosis.
On CT angiography, consolidation and the inverted halo
sign are frequently observed.” The radiographic mani-
festations of pulmonary mucormycosis are diverse and
may include pulmonary infiltrates, cavities, consolida-
tion, pleural effusion, fistula formation, or pneumotho-
rax. In certain cases, the disease may present with airway
obstruction due to fungal invasion of the bronchi, result-
ing in intrabronchial lesions similar to those described
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in this report. Bronchoscopy has proven to be an effec-
tive diagnostic modality in mucormycosis with airway
involvement, often revealing granulation tissue and
gray-white mucoid material obstructing the airway. The
affected airways are typically edematous and necrotic.'”

Endobronchial mucormycosis can only be definitively di-
agnosed through a biopsy, as its appearance can closely
resemble that of a malignancy or bacterial abscess.
Although sputum culture is commonly used as an initial
diagnostic method, it often fails to yield positive results.
Histopathologically, mucormycosis is characterized by
thick, non-septate hyphae branching at right angles with
vascular proliferation."! The appearance of Mucor hy-
phae in tissue differs from that of Aspergillus, Fusarium,
or Pseudallescheria spp. These latter hyphae are narrowly
angled, thin, more regular, and septate. Class and species
identification is based on the morphological characteris-
tics of fungal elements grown in culture. However, fun-
gal growth in culture may not always be observed.

Pulmonary mucormycosis is characterized by its pro-
nounced angioinvasive nature. Cases of fatal hemorrhage
have been documented in patients with endobronchial
mucormycosis following standard endobronchial for-
ceps biopsy."? To mitigate the risk of bleeding while ob-
taining adequately sized biopsy specimens, cryobiopsy
should be considered whenever feasible.® The bron-
choscopic management of endobronchial mucormycosis
and other endobronchial fungal infections remains insuf-
ficiently defined.

Current therapeutic strategies advocate for a combina-
tion of medical and surgical interventions, as antifungal
agents often demonstrate limited penetration at the in-
fection site, and the disease typically progresses rapidly
with a poor prognosis.'>!¥! Liposomal amphotericin B
remains the gold standard antifungal therapy for mu-
cormycosis. While effective, its use is constrained by
considerable toxicity, particularly at the doses and du-
ration required for treatment. Amphotericin B should be
administered systemically at a dose of 1-10 mg/kg. It is
recommended to adjust the duration of treatment based
on the clinical response, typically requiring at least 6 to
10 weeks. Isavuconazole, a triazole antifungal drug, is
recommended for mucormycosis. Its efficacy has been
shown to be similar to that of amphotericin B. Isavucona-
zole rescue therapy should be considered when other
first-line agents have failed due to refractory mucormy-
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cosis or drug-related toxicity."” However, isavuconazole
is not available in Tiirkiye. Oral posaconazole is another
recommended option for treating mucormyecosis,!®
whereas voriconazole has been shown to be ineffective
against this infection.'”! The exact duration of treatment
is not well established and is typically continued until
both clinical and radiological improvements are evident.
In the present case, the patient was initially treated with
amphotericin B, followed by oral posaconazole. Early
surgical resection is critical to prevent vascular inva-
sion and subsequent erosion, which could result in life-
threatening massive hemoptysis. Studies have reported
that surgical interventions, such as lobectomy or pneu-
monectomy, in combination with antifungal therapy, are
associated with reduced mortality rates.!'®!

Conclusion

Pulmonary mucormycosis is a rare but aggressive an-
gioinvasive fungal infection that is often challenging to
diagnose due to its nonspecific clinical presentation. It
should be suspected in immunocompromised patients
presenting with persistent fever and respiratory symp-
toms that do not respond to antibiotic treatment. Among
immunocompromised hosts, diabetes mellitus, particu-
larly when poorly controlled, is the leading predisposing
condition and should prompt heightened clinical vigi-
lance in diabetic patients with respiratory symptoms un-
responsive to antibiotics. Early recognition is critical, as
prompt initiation of antifungal therapy combined with
surgical intervention can significantly improve patient
outcomes and survival rates.
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This is a single case report, and therefore ethics commit-
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Informed Consent

This case report includes the clinical data and treatment
process of the patient. The patient’s personal informa-
tion has been kept confidential, and her identity has not
been disclosed. The patient has been informed that her
medical information may be used and published for
academic and scientific purposes, and written consent
has been obtained. The patient understands that shar-
ing this information may contribute to the treatment of
other patients with similar health conditions and has
consented to this purpose.
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