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First reported case of late recurrence of pulmonary mucormycosis
in a renal transplant recipient with poorly controlled diabetes

mellitus

Cheuk Cheung Derek Leung® | YuHong Chan® | Man Ying Ho | Ming Chiu Chan |
Chun Hoi Chen | Chin Tong Kwok | Yiu Cheong Yeung

Department of Medicine & Geriatrics, Princess Abstract

Margaret Hospital, Hong Kong

Correspondence

Cheuk Cheung Derek Leung, Department of
Medicine & Geriatrics, Princess Margaret
Hospital, 2-10 Princess Margaret Hospital Road,
Kwai Chung, Hong Kong.

Email: lcc487@ha.org.hk

Associate Editor: Michael Maze

Pulmonary mucormycosis (PM) is a rare, life-threatening fungal infection usually
affecting immunocompromised patients. Its incidence is rising, with a recent outbreak
associated with COVID-19 co-infection. Amphotericin B along with early surgery are
considered the standard treatment. Recurrence has been reported in patients without
adequate treatment and without permanent reversal of predisposing factors. We
report a case of late recurrence of PM in a renal transplant recipient. In 2012, he was
diagnosed with PM. Imaging at the time showed a lingular mass. He was treated with
antifungal for 1 year until complete radiological resolution. Surgical intervention was
considered but no further follow-up action was taken. In 2020, he presented with fever
and haemoptysis. Imaging again showed a lingular mass, which was confirmed to be
PM by bronchoscopic lung biopsy. This case highlights the importance of secondary
antifungal prophylaxis for PM if permanent reversal of immunosuppression is not

possible.
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INTRODUCTION

Pulmonary mucormycosis (PM) is a rare but often fatal fun-
gal disease that is difficult to diagnose and treat. It often
affects immunocompromised patients, with diabetes mellitus
(DM), glucocorticoid use, haematological malignancies,
haematopoietic stem cell transplantation and solid organ
transplantation being the most common risk factors." The
prevalence of PM is rising, with a recent outbreak associated
with COVID-19, probably due to immune system dys-
regulation or widespread use of immunosuppressors.” Rhi-
zopus species in the order Mucorales cause most human
infections. These fungal organisms are ubiquitous in nature.
PM is caused by inhalation of spores, resulting in pneumo-
nia and later necrosis and infarction of the lung tissue.” The
rate of recurrence of PM is high and has been reported in
different literature.*”® Here, we report a case of PM in a
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renal transplant recipient with poorly controlled DM, first
diagnosed in 2012 and treated with antifungal for 1 year
with radiological resolution. He was not prescribed second-
ary antifungal prophylaxis and the PM recurred in 2020
at the same site. To prevent recurrence, risk factors for PM,
especially DM, should be controlled. Antifungal should
be continued until complete response is demonstrated
on imaging, and predisposing factors are permanently
reversed.”

CASE REPORT

A 51-year-old man presented in September 2020 with a
1-month history of cough, fever and frank haemoptysis.

He had a past medical history of PM in March 2012. In
2012, computed tomography (CT) showed a 6-cm mass in
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the lingula (Figure 1A). Flexible bronchoscopy with trans-
bronchial lung biopsy and bronchoalveolar aspirate was per-
formed over the lingula (Figure 1B). Histopathological
examination of the biopsy found fungal hyphae consistent
with mucormycosis (Figure 1C) and the bronchial aspirate
cultured Rhizopus species. He was treated with 6 weeks of
intravenous (IV) amphotericin B liposome (5 mg/kg/day)
followed by 48 weeks of oral posaconazole (300 mg twice
daily) until complete radiological resolution of mycetoma
on progress chest x-ray in January 2013 (Figure 1D). Surgi-
cal intervention was considered but no further follow-up
action was taken.

His other past medical histories included chronic hepati-
tis B with liver cirrhosis, peripheral vascular disease, type
2 DM with nephropathy and cadaveric renal transplant in
2011. He was on several medications, including oral pred-
nisolone 6 mg daily and tacrolimus prolonged release
1.5 mg daily. He was a lifelong non-smoker, worked as a
security guard and had no known sick contact.

FIGURE 1

On the admission day in September 2020, chest exami-
nation of the patient revealed coarse crackles in the left mid-
dle zone. His sputum cultures, including Mycobacterium
and fungal cultures, were negative. Procalcitonin was
<0.05 ng/ml, white cell count 20.9 x 10°/L, C-reactive
protein 5.8 mg/L and HbAlc was 11.2%. Chest x-ray
showed a left-sided homogenous opacity with surrounding
consolidation. CT of the thorax with contrast showed a
1.7-cm cavitary lesion in the lingula, with lingular ground-
glass opacity and left upper and left lower lobe infiltrate
(Figure 2A). Flexible bronchoscopy identified a lesion in
the superior lingular segment with spontaneous bleeding
(Figure 2B). Multiple endobronchial biopsies of the mass
were taken, and histopathological examination revealed fun-
gus that are morphologically consistent with mucormycosis
(Figure 2C). However, the fungal culture was negative for
the specimen.

The patient was diagnosed with recurrence of PM and
received isavuconazole 200 mg daily, which was switched to

Images taken in 2012-2013. (A) Computed tomography of the thorax showed a lingular cavitary lesion. (B) Bronchoscopy image identified

abnormal discharge over the lingula. (C) Haematoxylin and eosin stained histopathology slide showed fungal material against an inflammatory background.
(D) Chest x-ray with radiological resolution of pulmonary mucormycosis after treatment
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FIGURE 2

Images taken in 2020-2021. (A) Computed tomography of the thorax showed a cavitary lesion at the lingula. (B) Bronchoscopy image

identified a lesion in the superior lingular segment. (C) Haematoxylin and eosin stained histopathology slides showed broad, non-septate fungal hyphae that
branched irregularly at wide angles. (D) The latest chest x-ray in 2021 showed residual disease of pulmonary mucormycosis

IV amphotericin B liposome (5 mg/kg/day) due to worry
about treatment resistance to the former antifungal. Cardio-
thoracic surgeons’ opinions were sought but surgery was not
performed eventually due to extremely high operational risk
in view of the patient’s multiple comorbidities. During his
3-month hospital stay, he was complicated by
Chryseobacterium septicaemia, methicillin-sensitive Staphy-
lococcus aureus septicaemia and amphotericin B liposome-
induced acute kidney injury. Three months into treatment
with IV amphotericin B liposome, repeat CT of the thorax
showed interval enlargement of lingular mycetoma and the
patient still complained of recurrent haemoptysis. Treat-
ment failure was accepted by the patient, and he was dis-
charged on non-curative treatment with oral isavuconazole
200 mg daily and nebulized amphotericin B 10 mg twice
weekly. The latest chest x-ray taken 6 months after the diag-
nosis of PM recurrence showed a residual lingular cavitary
lesion (Figure 2D).

DISCUSSION

Mucormycosis is the second most common mould infection
in immunocompromised patients.” A multi-centred obser-
vational study in India found the most common
predisposing factors for mucormycosis are diabetes (73.5%),
malignancy (9%) and transplant (7.7%).2 For diagnosis, his-
topathological examination and fungal culture are strongly
recommended. Histopathologically, the lesion is character-
ized by the presence of fungal hyphae, which under micro-
scope, appears to be broad (5-15 pm in diameter), have rare
or no septations and branch irregularly at wide angles.” Fun-
gal culture allows species identification but is falsely negative
in up to half of the mucormycosis cases, as homogenization
of the tissue may cause viability loss of the mucorales.'’
Treatment of PM consists of a combination of surgery
and antifungal. Procedures including lobectomy, pneumo-
nectomy or wedge resection, whenever possible, are strongly
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recommended as they decrease mortality.” IV amphotericin
B liposome is the mostly used antifungal to treat PM, while
isavuconazole or posaconazole may be used as salvage or
step-down therapy. To prevent recurrence of mucormycosis,
surgical resection and secondary prophylaxis with the last
effective antifungal are strongly recommended in patients
whose predisposing factors, such as solid organ transplant
recipients, are irreversible."

Recurrence of mucormycosis has been described in vari-
ous case reports and the time interval between the first
occurrence and recurrence ranges from 1 week to
2.5 years.* ® Here, we have described a case of PM recur-
rence 8 years after its first occurrence, which is a much lon-
ger time interval in comparison with the available literature.
Re-infection is a possibility, but recurrence is more likely as
the PM occurred at the same anatomical site.

The reason for our patient’s disease recurrence is likely
multifactorial. First, surgery was not performed after the
first PM diagnosis. Medical treatment alone often fails to
treat mucormycosis. Second, the treatment duration of anti-
fungal for the initial PM was suboptimal. The patient is a
renal transplant recipient who receives lifelong immunosup-
pressants, which predisposes him to mucormycosis.
According to international guidelines,””'® he should have
received lifelong antifungal as secondary prophylaxis of
mucormycosis. Third, his HbAlc was 11.2% meaning his
DM was poorly controlled, which is also a risk factor for
mucormycosis.

In conclusion, PM should be treated with a combination
of antifungal and surgical resection. To prevent recurrence,
risk factors for PM, especially DM, should be tightly con-
trolled. Antifungal should be continued until complete
response is demonstrated on imaging, and predisposing fac-
tors are permanently reversed.
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