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The family Microascaceae includes genera Micro-
ascus and Scopulariopsis, opportunistic fungi that 

have caused respiratory infection associated with 
poor outcome and an attributable mortality rate of 
85%–100% (1,2). Treatment of invasive Microascus 
infection is challenging because of its high resistance 
to available therapies. Olorofim, a reversible inhibi-
tor of the enzyme dihyroorotate dehydrogenase, has 

shown in vitro activity against a variety of mold spe-
cies, including azole-resistant Aspergillus (3,4) and 
Microascus spp. (5). We describe 3 cases of invasive 
Microascus respiratory infection in France that were 
treated with olorofim (Table). All patients gave in-
formed consent for publication.

Case 1 occurred in a 17-year-old boy with un-
remarkable medical history who was found uncon-
scious with inhalation pneumonia, bilateral hemo-
pneumothorax, and bilateral thoracic drainage after 
falling from the top of a rice silo (Appendix Figure 
1, https://wwwnc.cdc.gov/EID/article/29/11/23-
0984-App1.pdf). On day 2, the patient underwent 
venovenous extracorporeal membrane oxygenation. 
On day 38, after 5 weeks of adapted antimicrobial 
treatment, thoracic computed tomography (CT) scan 
showed worsening of bilateral necrotizing pneumo-
nia with abscess. Bronchoalveolar lavage (BAL) and 
several bronchial aspirations grew a restricted light-
gray fungal colony (Appendix Figure 2), identified 
through the Paris National Reference Center as com-
patible with Microascus melanosporus; we initiated a 
combination of olorofim (180 mg 2×/d on day 1, fol-
lowed by 90 mg 2×/d) and terbinafine (500 mg 2×/d) 
for 6 weeks (Appendix Table). Radiologic findings 
and general clinical status improved; we discontin-
ued oxygen support after 2 weeks (day 73). The last 
CT scan showed complete healing of lung lesions 
(day 120). The patient was still alive 1 year later.

Case 2 occurred in a 61-year-old lung transplant 
recipient who sought care for respiratory deterio-
ration and decline in respiratory function. He had 
recently received isavuconazole for bronchial colo-
nization with Aspergillus flavus. Thoracic CT scan at 
admission showed a new alveolar consolidation in 
the left upper lobe (Appendix Figure 3); fibroscopy 
showed a recent-onset yellowish irregular lesion in 
the culminal bronchus (Figure, panel A). We isolat-

We report 3 cases of successful treatment of Microascus 
spp. bronchopulmonary infection in a multiple-trauma-
tized patient and 2 lung transplant recipients in France. 
We emphasize the promising use of olorofim antifungal 
therapy in a rising context of intrinsically less-susceptible 
respiratory infections caused by mold.

 
Table.  Medical history and keypoints of 3 case-patients with refractory microascus bronchopulmonary infection, France* 
Characteristic Case 1 Case 2 Case 3 
Age, y 17 61 65 
Immunocompromised status No Lung transplant Lung transplant 
Years since transplantation NA 4 6 
Chronic lung allograft dysfunction  NA Y (for 2 y) Y (for 5 y) 
Intensification of immunosuppressive drug 
regimen in medical history 

NA Antithymocyte globulin, steroids, 
rituximab, alemtuzumab, 

extracorporeal photophoresis 

Steroids, rituximab, bortezomib 

Maintenance therapy on the onset of 
Microascus infection 

NA Tacrolimus(C0 4-6 ng/mL), 
everolimus (C0 4-6 ng/mL), 

prednisone (5 mg/d) 

Tacrolimus (C0 4-6 ng/mL), 
Everolimus (C0 4-6 ng/mL), 

prednisone( 5 mg/d) 
Recent antifungal exposition <3 mo None Isavuconazole Isavuconazole 
Tolerance    

Clinical No SSE NA No SSE 
Biologic No ELE Drug interaction with tacrolimus 

and everolimus 
No ELE 

*ELE, elevated liver enzyme; NA, not applicable; SSE, significant side effect. 
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ed M. cirrosus from a culture of bronchial aspirate 
and BAL. We found no other disseminated lesions 
and retained the diagnosis of invasive pulmonary 
M. cirrosus infection. We initiated olorofim (90 mg 
2×/d). We observed, as previously described (6), 
a moderate increase of both tacrolimus and evero-
limus blood through levels, which may have been 
caused by olorofim, a weak inhibitor of CYP 3A4. 
After 3 months of treatment, lung function slightly 
improved, CT scan showed a near-complete disap-
pearance of the consolidation, and BAL culture was 
sterile. After 8 months of olorofim treatment, the 
endobronchial lesion was gone (Figure, panel B). M. 
cirrosus was found in BAL after 6 months of oloro-
fim, but no more was cultured from BAL 7 months 
after treatment initiation. The patient was still being 
treated with olorofim at 9 months.

Case 3 occurred in a 65-year-old lung transplant 
recipient who sought care for dyspnea. He had expe-
rienced progressive decline of respiratory function 
and had a diagnosis of grade 3 bronchiolitis oblitera-
tive syndrome (BOS) linked to obstructive respiratory 
failure 6 years after transplant. He required perma-
nent oxygen support. At admission, he received isa-
vuconazole that continued for 3 months because of 
bronchial colonization with A. fumigatus. Thoracic CT 
scan results showed an unchanged pattern of BOS. 
Nevertheless, bronchial fibroscopy showed a new-on-
set bronchial lesion, necrotic and blackish in appear-
ance, obstructing the origin of the culminal bronchus 
(Appendix Figure 4). We isolated M. cirrosus samples. 
Patient received a combination of oral terbinafine 
(500 mg 2×/d) and olorofim (180 mg 2×/d on day 
1 followed by 90 mg 2×/d). After 3 months of treat-
ment, bronchial fibroscopy showed an improvement 
of the bronchial lesion, and M. cirrosus was not found 
in respiratory specimens. The patient died from respi-
ratory failure attributed to progression of BOS.

Use of olorofim for invasive Microascus spp. re-
spiratory infection has not previously been reported 
with a successful outcome; previous studies were 
conducted in vitro (4). Miossec et al. (1) reported 
a series of 9 cases; all 9 patients had a medical his-
tory of stem cell or solid organ transplantation, and 
8 died. The only survivor was a patient considered 
immunocompetent with no identified underlying 
conditions. A fatal Microascus sp. lung infection was 
previously published in a lung transplant recipient 
(6). Here, we report 2 lung transplant recipients in-
fected with M. cirrosus, a ubiquitous mold isolated 
from soil and moist indoor environments (7). The 
third case we report was a young immunocompetent 
adult with no underlying conditions infected with 
M. melanosporus; his exposure by falling in a rice silo 
and sustaining serious injuries may explain the on-
set of opportunistic infection. 

Microascus spp. and Scopulariopsis (8) exhibit a 
multidrug-resistant phenotype (9). Skóra et al. re-
ported antifungal susceptibility results of several 
Microascus species and confirmed high resistance 
to ciclopirox, 5-fluorocytosine, amphotericin B, and 
azoles. However, among echinocandin, lower mini-
mum effective concentrations for caspofungin were 
reported (10). The highest in vitro activity was ob-
served with terbinafin (10); synergistic activity was 
observed against some Scopulariopsis strains (9). 
Wiederhold et al. reported promising activity of 
olorofim on Scopulariopsis spp. and Microascus spp. 
fungi (5), but no synergistic in vitro activity was re-
ported between olorofim and terbinafine against Mi-
croascus spp.
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The GeneXpert (Xpert) MTB/RIF assay (Cepheid, 
https://www.cepheid.com) has enabled rapid 

molecular diagnosis of tuberculosis (TB) and identi-
fication of resistance to rifampin, a critical first-line 
TB drug (1). Operating with minimal infrastructure 
in a cartridge-based system, the assay is the primary 
TB diagnostic method in many countries (2). Xpert 

GeneXpert MTB/RIF, a tool widely used for diagnosing tu-
berculosis, has limitations for detecting rifampin resistance 
in certain variants. We report transmission of a pre–exten-
sively drug-resistant variant in Botswana that went unde-
tected by GeneXpert. The public health impact of misdiag-
nosis emphasizes the need for comprehensive molecular 
testing to identify resistance and guide treatment.
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Appendix 

Appendix Table. Antifungal susceptibility testing of Microascus spp. strains from 3 cases of refractory microascus 
bronchopulmonary infection, France* 
Case Strain AmB VCZ PSZ ITZ ISZ TBF CAS MIC OLO 

1 M. melanosporus 8 8 8 16 4 0,25 4 4 0.25 

2 M. cirrosus 8 8 16 16 2 2 8 8 0.06 

3 M. cirrosus 8 2 2 16 2 2 8 8 0.03 
*AmB, amphotericine B; CAS, caspofungin; ISZ, isavuconazole; ITZ, itraconazole; MIC, micafungin; OLO, olorofim; PSZ, posaconazole; TBF, 
terbinafin; VCZ, voriconazole. 

 
 

Appendix Figure 1. A) Summary of a case of refractory microascus bronchopulmonary infection in a 

patient 17 years of age. Day 1 (D1) is the admission in ICU just after the patient fell from a height of 11 m. 

Green arrows represent the successive antimicrobial therapies for bacterial respiratory infection. Orange 

arrows are the different antifungal therapies for fungal respiratory infection. Red arrows are the results of 

https://doi.org/10.3201/eid2911.230984
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bronchoalveolar lavage fluid cultures. B) Chest computed tomography scans performed during follow-up 

or at worsening of clinical status. ICU, intensive care unit; ECCMO, extracorporeal continuous membrane 

oxygenation; ID, infectious disease department; rehab care: rehabilitation care unit; home: day when 

patient was discharged to his home.  

 

 

Appendix Figure 2. Microscopy examination (original magnification ×40) of strain of Microascus 

melanosporus after lactophenol cotton-blue stain showing vegetative hyphae, annellides, and truncate 

conidia.  
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Appendix Figure 3. Thoracic computed tomography scan of patient with refractory microascus 

bronchopulmonary infection. Arrow indicates new-onset alveolar condensation in left upper lobe. 
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Appendix Figure 4. Macroscopic observation of endobronchial Microascus cirrosus lesion in case-patient 

3 before olorofim treatment. Arrow indicates the lesion.  


