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ABSTRACT

Invasive mucormycosis infections occur in less than 1% of 
recipients of orthotopic heart transplants. Given the angio-
invasive nature of these infections, the mortality rate is high. 
Little literature exists regarding the presentation and man-
agement of these infections. We present a case of a patient 
who developed an infection after orthotopic heart transplant, 
describe the successful multidisciplinary management sur-
rounding his care, and review the available literature regard-
ing mucormycosis infections in heart transplant recipients.

CASE REPORT

Invasive mucormycosis infections occur in less than 1% 
of recipients of orthotopic heart transplants, although this 
number is increasing [Petrikkos 2012; Abidi 2014]. Given the 
angioinvasive nature of these infections, the mortality rate is 
high [Tan 1999; Bhagat 2016]. Here we present an unusual 
case of pulmonary mucormycosis complicated by a rapidly 
evolving, massive cavitation. Our patient’s infection was suc-
cessfully managed by prompt surgical resection and long-
term antifungal therapy.

A 66-year-old man came to our Emergency Department 
after having chills, night sweats, and hemoptysis (approxi-
mately “2 tablespoons,” 10 times per day) for 2 days. He 
had undergone an orthotopic heart transplant 1.5 years ear-
lier for ischemic cardiomyopathy and class IIIB congestive 
heart failure. His posttransplant history was uncomplicated 
except for an episode of grade 2 rejection (International Soci-
ety for Heart & Lung Transplantation criteria). At time of 
transplant, he received induction therapy with antithymocyte 
globulin, after which he was given a maintenance immuno-
suppressive regimen of tacrolimus, mycophenolate mofetil, 
and prednisone for 10 months. He was also taking prophy-
laxis for opportunistic infections with sulfamethoxazole/tri-
methoprim, fluconazole, and valganciclovir for the recom-
mended time periods. His medical history before transplant 
also included hypertension; moderately well-controlled, 

insulin-dependent diabetes mellitus (hemoglobin [Hb]A1c of 
7.3), gout; obesity, and sleep apnea. 

A chest radiograph and then a computed tomography 
scan showed a cavitary lesion of the left lower lobe (Figure 
1A-D), suggestive of invasive fungal infection. Medical 
therapy (amphotericin B, posaconazole, and caspofungin) 
was initiated for the presumed infection. Bronchoscopy was 
performed, and purulent secretions were found in the left 
lower lobe. Lavage and transbronchial biopsies were done 
and cultures obtained, which did not show a specific bacterial 
organism. However, the patient’s Aspergillus antigen level was 
somewhat increased. Concurrent serologic testing for coccid-
ioidomycosis by enzyme immunoassay, complement fixation, 
and immunodiffusion was negative. Despite 8 days of con-
servative treatment, the cavitary lesion continued to expand 
on follow-up computed tomography, prompting the patient’s 
immediate referral to surgery. 

The patient underwent an urgent, open left lower lobec-
tomy (Figure 2) and was treated aggressively with antifungal 
therapy. The lobectomy was complicated because the cavity 
was densely attached to the parietal pleura, but the pleura was 
not contaminated. To avoid intrapleural spillage, the pleura 
was left attached to the cavity for the lobectomy. Cultures 
taken during surgery were positive for Rhizopus (Zygomyces 
species), and pulmonary mucormycosis with necrotizing pneu-
monia was the final diagnosis. Caspofungin was discontinued, 
as Zygomyces is resistant to echinocandins, but the patient con-
tinued to take posaconazole and amphotericin B. Posaconazole 
was subsequently transitioned to isavuconazole sulfate, and 
amphotericin B was continued twice per week, as tolerated. 
Eventually, the patient took only isavuconazole for mainte-
nance therapy. Follow-up imaging 1 year later did not reveal 
any evidence of recurrence (Figure 3).

DISCUSSION

Mortality rate for patients with pulmonary mucormyco-
sis is high, given the angioinvasive nature of these infections. 
Reported risk factors are most often long-term immunosup-
pression (especially in patients with neutropenia), diabetes 
mellitus, and stem cell transplant [Williams 2014], as well as 
prior voriconazole or caspofungin use [Schowengerdt 1997; 
Grossi 2000; Ko 2000; Petrikkos 2012],  although voricon-
azole exposure as an independent risk factor has been refuted 
[Abidi 2014]. Rarely, fungal coinfections have been reported 
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in heart transplant recipients [Webb 2013]. The immuno-
suppressant tacrolimus has been associated with an overall 
decreased risk of mucormycosis in solid organ transplant for 
reasons that are unclear [Schowengerdt 1997; Grossi 2000; 
Ko 2000; Petrikkos 2012].

Rhizopus is the most common fungal genus associated with 
mucormycosis. The fungus can infect various parts of the 
body, including the lungs, cutaneous tissues, gastrointestinal 

tract, sinuses, nasal passages, oral cavity, and brain (rhino-
cerebral), and, rarely, kidneys [Petrikkos 2012]. The fungal 
infection can be disseminated and can also occasionally cause 
endocarditis, peritonitis, and osteomyelitis [Petrikkos 2012]. 
Under normal circumstances, cellular immunity prevents 
the propagation of invasive Rhizopus infections. However, 
in immunosuppressed persons, these infections can rap-
idly expand into the pulmonary vasculature, causing frank 

Figure 1. A, Chest radiograph. B-D, computed tomography scan of the chest revealing a large cavitary left lower lobe lesion with surrounding necrotic lung tissue.

Figure 2. A and B, Gross section of left lower lobectomy revealing a large, cavitary lesion.



The Heart Surgery Forum #2017-1922

E74

hemoptysis and cardiopulmonary collapse. The appearance of 
a cavity imparts greater risk of hemoptysis. On radiography, 
mucormycosis infections typically appear as lobar consolida-
tions, isolated masses, nodular disease, and, least commonly, 
cavitation or wedge-shaped infarctions [Spellberg 2005].

The mainstay of management in these cases is prompt sur-
gical resection. Heretofore, these types of fungal infections 
were treated predominantly with amphotericin B. However, 
newer antifungal agents (e.g., isavuconazole) have broadened 
options for systemic therapy. No added benefit is gained from 
dual antifungal therapy or from adding the iron chelator 
deferasirox [Spellberg 2005; Spellberg 2009; Abidi 2014].

CONCLUSION

In conclusion, our patient survived because of our early and 
aggressive surgical intervention and care management from a 
multidisciplinary team, including cardiothoracic surgery, car-
diology, infectious disease, pulmonology, and transplant phar-
macy. Over the following year, the patient was able to return 
to his functional baseline without any pulmonary compro-
mise, evidence of recurrence, or subsequent hospitalizations.
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Figure 3. Chest radiograph at 1-year follow-up showing interval resolu-
tion of the prior cavitary lesion following left lower lobectomy.


