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Invasive pulmonary mucormycosis after emergent liver transplant for heat stroke: a diagnostic and therapeutic challenge.
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Introduction: 
Mucormycosis is a rare but severe opportunistic fungal infection caused by filamentous fungi of the Mucorales order. It primarily affects immunocompromised patient and manifests in various clinical forms, including upper and lower airway involvement. This clinical entity is particularly concerning due to its high mortality rate, which is largely attributed to delayed diagnosis and complex treatment. Diagnosing pulmonary mucormycosis is challenging due to its nonspecific clinical presentation. Pulmonary computed tomography (1) can help to guide the diagnosis, but confirmation relies on mycological and histopathological analyses of bronchial or pulmonary samples. First-line treatment consists of antifungal therapy with high dose liposomal Amphotericin B. Triazoles are moderately recommended as first line agents, but strongly recommended for salvage treatment. When feasible, surgical resection should be combined.(2)

Case report: 
We report the clinical case of a 28-year-old young patient admitted to our tertiary intensive care unit for heat stroke following intense physical exertion.
The patient rapidly progressed to multiorgan failure with predominant severe acute hepatocellular insufficiency, necessitating an emergent liver transplantation. Postoperatively, standard immunosuppression with tacrolimus, mycophenolate mofetil and corticosteroids was initiated.
At day 7, direct examination of a bronchoalveolar lavage (BAL) sample revealed filamentous fungal structures, prompting the initiation of empirical antifungal therapy with caspofungin. At day 10, a repeat BAL culture identified Rhizopus species, confirming a suspicion of invasive pulmonary mucormycosis. Consequently, antifungal therapy was adjusted to liposomal amphotericin B – 10mg/kg/day.
At day 17 and day 21, respectively, there was adjunction of isavuconazole and nebulized liposomal amphotericin B (50mg/day) due to a lack of clinical amelioration. 
Unfortunately, at day 35, a CT scan and a bronchoscopic evaluation was performed, revealing extensive tracheobronchial necrosis with tracheal dehiscence, highlighting the aggressive progression of the infection. Life-sustaining measures were subsequently withdrawn because of therapeutic failure.

Discussion:
Invasive mucormycosis is a rare but highly lethal fungal infection. Primarily, it affects immunocompromised patients, including patients with solid organ transplant, hematologic malignancies and those receiving prolonged corticosteroid therapy. (3) Pulmonary involvement is particularly severe with a mortality rate around 90%. (4)
Early diagnosis remains a major challenge due to non-specifics symptoms and radiological patterns. Chest CT can show a reversed halo sign, but the diagnosis confirmation lays on histopathological analysis which bears a long turn-around time. (5) Serum Mucorales PCR enables rapid identification of mucormycosis with a prognostic benefit in patients who received earlier, appropriated therapy (6)
Concerning the treatment: the first-line treatment is hight-dose Liposomal amphotericin B, sometimes followed or combined with Posaconazole or Isavuconazole. It is evidence that delays in antifungal therapy leans to a worsen level of survival.
In localized damages and when it’s possible: surgical debridements tend to improve outcomes.
Plus, managing immunosuppression is crucial in occurrence and in the therapy of mucormycosis. Mucormycosis remains a devastating infection, requiring multidisciplinary approaches, early recognition, and aggressive treatment to improve prognosis. (7)

Conclusion:
Invasive mucormycosis represents a significant therapeutic challenge with a high mortality rate. Early recognition, rapid treatment initiation, individualized immunosuppression management and a multidisciplinary support remain the gold standard in the management of patient with mucormycosis.
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