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Background: Olorofim, a novel dihydroorotate dehy
drogenase inhibitor, may be efficacious in patients 
with disseminated coccidioidomycosis (DCM) who 
lack alternative treatment options.

Objective: To evaluate olorofim effectiveness and 
adverse events in patients with DCM.

Design: Single-group, open-label, phase 2b study. 
(ClinicalTrials.gov: NCT03583164)

Setting: Ten U.S. sites.

Participants: Forty-one patients with DCM and limited 
or no treatment options. Patients received olorofim 
alone or in combination with ongoing standard of care 
during an 84-day main treatment phase. Extended 
treatment was offered to patients.

Measurements: Mycoses Study Group–European 
Organization for Research and Treatment of Cancer 
(MSG-EORTC) criteria for global response based on 
subcategories of clinical, radiologic, and mycologic 
response were adjudicated by an independent data 
review committee (DRC) at days 42 and 84 (main 
treatment phase). Because the slow pace of sero
logic improvement in DCM limits global response 
to stable at best, this article focuses on patient clin
ical responses. Treatment-emergent adverse events 
(TEAEs) were compiled for both treatment phases.

Results: Forty-one patients with DCM were enrolled 
from May 2019 to August 2022. Thirty-nine (95.1%) 
did not have immunosuppression. Central nervous 
system disease was present in 30 (73.2%) patients, 
and 13 (43.3%) had a ventriculoperitoneal shunt with 
or without an Ommaya reservoir. Clinical success as 
adjudicated by the DRC occurred in 31 of 41 patients 
(75.6% [95% CI, 59.7% to 87.6%]) at day 42 and 30 
of 41 patients (73.2% [CI, 57.1% to 85.8%]) at day 
84. The main TEAE was hepatic biochemistry eleva
tion in 9 of 41 patients (21.9%), which was managed 
by liver enzyme monitoring and dose reduction or 
pause in 8 patients (19.5%) and drug discontinuation 
in 1 patient (2.4%).

Limitation: This was a single-group, open-label trial, 
but a randomized controlled trial would be preferable.

Conclusion: Olorofim showed effectiveness in patients 
with DCM with limited or no therapeutic options.
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Coccidioidomycosis is an invasive fungal infection 
with a geographic distribution predominantly in the 

southwestern United States but also in Mexico, Central 
America, and South America. The causative pathogenic 
species, Coccidioides immitis and Coccidioides posa
dasii, are dimorphic fungi and can cause disease in 
healthy people (1, 2).

Approximately 1% of the estimated 206 000 to 
360 000 yearly symptomatic coccidioidomycosis cases 
in the United States progress to chronic pneumonia 
or disseminated coccidioidomycosis (DCM) (3, 4). 
Disseminated coccidioidomycosis includes extrathora
cic disease with or without central nervous system 
(CNS) involvement and is a refractory disease that has 
high morbidity, is potentially fatal, and requires lifelong 
treatment (5). Without effective therapy, complete re
solution of DCM is rare, and a steady decline over time 
is expected (1, 3, 5–9). Currently available therapeutic 
options are limited to polyenes (amphotericin B) and 

triazole antifungal agents (1, 6, 10). Amphotericin B is 
available only as an intravenous preparation, with neph
rotoxicity and/or electrolyte imbalance limiting the 
duration of treatment. In some patients, the triazoles 
(fluconazole, itraconazole, posaconazole, voriconazole, 
and isavuconazole) may have poor tolerability or signif
icant drug–drug interactions. Even with the availability 
of these agents, coccidioidomycosis remains a difficult 
disease to treat.

Olorofim (formerly F901318 [F2G, Ltd.]) is the first 
orotomide antifungal agent and is active in vitro against 
a broad range of filamentous and dimorphic fungi, 
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including Coccidioides species (11). Olorofim selec
tively inhibits fungal dihydroorotate dehydrogenase, 
blocking pyrimidine biosynthesis and ultimately caus
ing fungal cell death (11–13). In this study, we assessed 
the safety, tolerability, and effectiveness of oral oloro
fim in patients with DCM who were refractory to or 
intolerant of other antifungal agents.

METHODS

Design, Setting, and Ethics
This article describes an extended subanalysis from 

a multicenter, open-label, single-group, phase 2b study 
of olorofim (ClinicalTrials.gov: NCT03583164; F901318/ 
0032) as treatment of invasive fungal infections 
due to Aspergillus species; Lomentospora prolificans; 
Scedosporium species; and other fungi, including 
Coccidioides species, in patients lacking suitable 
alternative treatment options. That study enrolled 
202 patients at 22 sites (14). This analysis describes 
outcomes over the course of therapy with olorofim 
in patients with DCM and provides long-term follow-up 
data not captured in the original report.

Patients were enrolled at 10 U.S. sites from May 
2019 through August 2022. This study was conducted 
according to international guidelines, including the 
Declaration of Helsinki, the Council for International 
Organizations of Medical Sciences International 
Ethical Guidelines, applicable International Council for 
Harmonization Good Clinical Practice guidelines, and 
other applicable laws and regulations. National and 
local ethics committees or institutional review boards at 
all participating sites approved the protocol, amend
ments, and informed consent forms. Written informed 
consent was obtained from patients or their legally 
authorized representatives before initiating any trial 
procedures.

Trial Population
Principal inclusion criteria were patients aged 

16 years or older who had disease that was predicted 
to be resistant to licensed antifungal agents, had not 
shown improvement despite use of these medications, 
had significant drug–drug interactions, or had devel
oped intolerance to antifungal therapy. Patients were 
required to meet Mycoses Study Group–European 
Organization for Research and Treatment of Cancer 
(MSG-EORTC) criteria (15) for proven disease based 
on recovery of Coccidioides in culture from a speci
men obtained from the affected site, histopathologic 
or direct microscopic demonstration of the distinctive 
Coccidioides endosporulating spherules, demonstra
tion of coccidioidal antibody in the cerebrospinal fluid, 
or a 2-fold increase in 2 consecutive serum samples 
with abnormal cerebrospinal fluid findings indicative of 
coccidioidomycosis. The exclusion criteria included 
pregnancy, breastfeeding, uncontrolled HIV, hepatic 
dysfunction (bilirubin level >2 times the upper limit 
of normal, or aspartate aminotransferase or alanine 

aminotransferase level >3 times the upper limit of nor
mal), known cirrhosis or chronic hepatic failure, a pro
longed QTc interval (corrected using the Fridericia 
formula) greater than 500 ms at baseline, or concom
itant use of human dihydroorotate dehydrogenase 
inhibitors (teriflunomide or leflunomide).

Trial Intervention
The study had a main treatment phase (MTP) of 

84 days (maximum of 90 days) with the option of an 
extended treatment phase (ETP) with olorofim beyond 
90 days for patients judged likely to benefit from 
extended treatment. Duration of the ETP varied among 
patients and was completed at each patient’s last study 
visit before the study closed on 8 February 2023. The 
first 4 patients with DCM received a weight-based dos
age regimen supplemented by therapeutic drug moni
toring (14). Based on pharmacokinetic data generated 
during the course of the study, the dosing regimen for 
the subsequent 37 patients was simplified to a 1-day 
oral loading dose of 150 mg of olorofim twice a day, 
dosed 12 ± 1 hours apart, followed by a maintenance 
dose regimen of 90 mg twice a day, dosed 12 ± 1 hours 
apart, from day 2 onward. Co-administration with a 
strong CYP3A or CYP2C9 inhibitor or a moderate dual 
CYP3A and CYP2C9 inhibitor required dose adjust
ment to 60 mg twice daily (14). These include flucona
zole, itraconazole, voriconazole, and posaconazole but 
not isavuconazole. Liver enzyme elevations were man
aged by dose reduction and/or pause (14). Based on 
clinical effectiveness evaluation by the individual site 
investigators, stepwise increases in maintenance doses 
of olorofim (to 120 mg twice daily then 150 mg twice 
daily) were permitted.

During the MTP, clinical assessment was performed 
via review of symptoms and physical examination 
findings along with laboratory monitoring. Samples 
for laboratory tests, including complete blood count 
and comprehensive metabolic profile (renal and liver 
function tests), were drawn twice a week for 4 weeks, 
then once a week for 4 weeks, and then every other 
week for 4 weeks. Patients entering the ETP underwent 
monthly clinical and laboratory monitoring.

Outcomes
The MSG-EORTC response criteria (16) (Supplement 

Table 1, available at Annals.org), as adjudicated by 
consensus by an independent 3-person data review 
committee (DRC), were used to assess treatment effec
tiveness at predetermined primary (day 42) and sec
ondary (day 84) end points. Responses during the ETP 
were adjudicated by the study investigator using the 
same response criteria. The criteria for global response 
incorporated the subcategories of clinical, radiologic, 
and mycologic responses (16). In the original study, 
the primary end point was the global response rate 
at day 42, and the secondary end points were global 
response rates and all-cause mortality at days 42 and 
84. Success, either complete or partial, requires 
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improvement in all 3 components. Failure included 
stable disease (no improvement in �1 component), 
progression (worsening of any component), or death 
from any cause. In this study, the clinical response was 
assessed at days 42 and 84. Complete clinical response 
was defined as resolution of all attributable or new clini
cal symptoms and physical findings of DCM. Partial reso
lution was defined as improvement in some symptoms 
and physical findings of DCM without worsening of cur
rent clinical symptoms and physical findings or develop
ment of new ones (see the footnote in Supplement 
Table 1).

The primary efficacy analysis included all enrolled 
participants (n = 41), regardless of adherence to the 
therapy. The safety population included all patients 
who received at least 1 dose of olorofim.

Treatment-emergent adverse events (TEAEs) were 
defined as any adverse events starting or worsening 
on or after the first dose of the study drug until 4 weeks 
after the last dose and were graded in accordance with 
Common Terminology Criteria for Adverse Events 
(CTCAE), version 5.0. Adverse events of special interest 
derived from the phase 1 studies included convulsions 
or any other neurologic sign or symptom, hypotension, 
vertigo, syncope, eye dryness (all CTCAE grade 2 or 
higher), and liver function test abnormalities (CTCAE 
grade 3 or higher). Major hepatic adverse reactions 
occurring during the MTP and the ETP were adjudi
cated by an independent hepatic advisory committee.

Statistical Analysis
Analyses were performed using the DCM subset 

of the overall study population based on the DRC- 
adjudicated baseline invasive fungal infection catego
ries. Successful global response and clinical response 
as adjudicated by the DRC were calculated along with 
the 95% CI using the Clopper–Pearson method (17).

Role of the Funding Source
The study was funded by F2G, Ltd. The study spon

sor, in collaboration with the authors, was involved in the 
study design, data collection, data analysis, and data 
interpretation as well as the writing and revision of the 
manuscript.

RESULTS

Patient Characteristics
Forty-one patients with DCM were enrolled between 

May 2019 and August 2022 and were included in the 
efficacy and safety analyses. Baseline characteristics 
are shown in Table 1. The mean time from coccidioido
mycosis diagnosis to the start of olorofim treatment 
was 1091 days (SD, 939 [range, 47 to 3235 days]), and 
the median time was 936 days (IQR, 278 to 1558 days).

The mean number of prior antifungals for the 
41 patients was 3.5 (range, 2 to 6), and the mean number 
of prior triazoles was 2.5 (range, 1 to 4). Most patients 

had been treated with amphotericin B (34 of 41 [82.9%]), 
including both intravenous (32 of 41 [78.0%]) and intra
thecal (8 of 41 [19.5%]) administration.

Table 1. Baseline Characteristics, Reasons for Limited 
Options, and Sites of Infection Among the Olorofim- 
Treated Patients

Characteristic Total (n = 41)

Age
Median (range), y 45 (21–72)
>65 y, n (%) 5 (12.2)

Gender, n (%)
Male 33 (80.5)
Female 8 (19.5)

Race, n (%)
White 23 (56.1)
Black or African American 9 (22.0)
Asian 2 (4.9)
Hawaiian or Pacific Islander 2 (4.9)
American Indian or Alaska Native 1 (2.4)
Not reported 4 (9.8)

Ethnicity, n (%)
Non-Hispanic 30 (73.2)
Hispanic 11 (26.8)

Mean body mass index at baseline (range), kg/m2 24.9 (14.2–40.6)

Days from diagnosis to study entry
Median (IQR) 936 (278–1558)
Range 47–3231

Immunosuppression, n (%)* 2 (4.9)

Reasons for limited or no treatment options, n (%)
Failure of available therapy 34 (82.9)
Concern about resistance to all available agents 2 (4.9)
Intolerance of available agents 4 (9.8)
Other 1 (2.4)

Primary site of symptomatic infection, n (%)
CNS 30 (73.2)

With devices 13/30 (43.3)
Without devices 17/30 (56.6)

Non-CNS 11 (26.8)
Pulmonary/pleural cavity 1/11 (9.1)
Bone/soft tissue 8/11 (72.7)
Joint (knee) 1/11 (9.1)
Abdomen (peritonitis) 1/11 (9.1)

CNS = central nervous system.
* Controlled HIV in 1 patient and acute promyelocytic leukemia in 
1 patient.

Only 2 of 41 patients (4.9%) had evidence of 
immunosuppression; one had controlled HIV, and the 
other had acute promyelocytic leukemia. Reasons for 
enrollment included failure of available therapy (34 of 
41 [82.9%]), clinical failure due to known or suspected 
elevation of the minimum inhibitory concentration to 
all available medications (2 of 41 [4.9%]), intolerance 
of available medications (4 of 41 [9.8%]), or other 
causes (1 of 41 [2.4%]). The course of disease before 
enrollment was progressive and/or refractory, with all 
41 patients having infections that were poorly con
trolled with available therapies. The duration of prior 
antifungal therapy ranged from 47 days to 9 years, and 
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none of these patients were expected to improve with
out alternative treatment.

Of the 41 enrolled patients, 1 patient was lost to 
follow-up at day 78, while 40 patients (97.6%) com
pleted the MTP, 38 patients (92.7%) entered the ETP, 
and 1 patient continued olorofim via compassionate 
access before the protocol amendment creating the 
ETP (with clinical response assessments provided by 
the investigator and included herein). Twenty-five of 
38 patients (65.8%) continued olorofim treatment 
through an expanded-access program after completion 
of the study on 8 February 2023, which was the day of 
the final visit for the last enrolled patient (Figure).

The mean duration of olorofim dosing was 382 days 
(range, 38 to 931 days), and the median duration was 
409 days (IQR, 182 to 523 days) (Supplement Figure 1, 
available at Annals.org). Olorofim was given in combi
nation with other standard-of-care antifungal therapy in 
34 of 41 patients (82.9%) (triazole only in 21 patients, 
triazole with liposomal amphotericin B in 9 patients, 
and liposomal amphotericin B in 4 patients) and as 
monotherapy in 7 of 41 patients (17.1%). All patients 
with ventriculoperitoneal shunts continued their tria
zole treatment. Three patients required increased 
olorofim doses due to inadequate or worsening clini
cal response, and the dose increases resulted in an 
improved clinical response.

Site of Infection
The primary sites of symptomatic infection are 

shown in Table 1. Thirty of 41 patients (73.2%) had 
CNS infection. Thirteen of these patients had CNS 
devices before study enrollment. Among the 30 with 
CNS infection, 22 had meningitis alone, and 8 had 
other non-CNS dissemination sites, such as bone, 
skin, or soft tissue. The 11 of 41 (26.8%) in the non- 
CNS group included 1 with severe pulmonary cavitary 
disease and hydropneumothorax, 8 with bone and 
soft tissue involvement, 1 with joint infection, and 1 
with intra-abdominal infection.

Efficacy
Based on the inability to conclude mycologic 

clearance due to the slow pace of serologic change in 
coccidioidomycosis, the DRC-adjudicated successful 
global response at both day 42 (primary study end 
point) and day 84 (secondary end point) was 0% (0 of 
41 [95% CI, 0.0% to 8.6%]). Nevertheless, complete or 
partial clinical response was seen in 75.6% of patients 
(31 of 41 [CI, 59.7% to 87.6%]) at day 42 and 73.2% 
(30 of 41 [CI, 57.1% to 85.8%]) at day 84 for this sub
component of the MSG-EORTC criteria (Table 2). The 
overall rate of a successful clinical response in the ETP 
at day 180 was 68.4% (26 of 38 [CI, 51.3% to 82.5%]). 
At the final study visit (median visit day, 430 [range, 
144 to 961]), investigator-assessed clinical responses 
for the 38 patients who entered the ETP plus the 
1 patient who continued olorofim for the long term via 
compassionate access (5 years and 2 months) showed 

success in 61.5% (24 of 39 [CI, 44.6% to 76.6%]), includ
ing 6 with complete resolution and 18 with partial reso
lution (Supplement Table 2, available at Annals.org).

Figure. Study flow diagram.

Enrolled and treated
with olorofim (n = 41)

Lost to follow-up
(n = 1)

Completed MTP
(n = 40 [98%])

Continued olorofim via
compassionate access (n = 1)

Discontinued at completion of 
MTP (n = 1)

Continued into ETP
(n = 38/40 [95%])

Did not complete ETP (n = 13)
  Abnormal liver enzyme elevation: 1
  Lost to follow-up: 2
  Died: 4
  Treatment failure: 3
  Lack of adherence: 1
  Physician decision: 2

Continued olorofim via
expanded-access program

after study completion
(n = 25/38 [66%])

ETP = extended treatment phase; MTP = main treatment phase.

Success rates by site categories at the last study 
visit were 80.0% (8 of 10 [CI, 44.4% to 97.5%]) for 
patients with non-CNS infection, 64.7% (11 of 17 [CI, 
38.3% to 85.8%]) for patients with CNS infections with
out implanted CNS devices, and 41.7% (5 of 12 [CI, 
15.2% to 72.3%]) for patients with CNS infections with 
implanted devices. We noted a decrease in response 
from 10 to 7 patients who had CNS devices between 
days 42 and 84. Similarly, there was a decrease in the 
percentage of all patients with complete or partial 
response between day 84 (30 of 41 [73.2% {CI, 57.1% 
to 85.8%}]) and the last study visit assessment (24 of 
39 [61.5% {CI, 44.6% to 76.6%}]), which was driven pri
marily by CNS devices. There were 15 of 39 (38.5% 
[CI, 23.4% to 55.4%]) failures at the last study visit 
assessment (5 stable, 6 progression, and 4 deaths) 
(Supplement Table 3, available at Annals.org).

There were no deaths during the MTP. The all- 
cause mortality rate at the end of the ETP was 4 of 
41 (9.8% [CI, 2.7% to 23.1%]) (Table 2). One death 
was secondary to metastatic colon cancer unrelated 
to DCM, and 3 patients died of DCM (meningitis, 
extensive spinal osteomyelitis, and paravertebral 
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abscesses). None of the deaths were related to 
olorofim.

Eighteen patients were treated for more than 1 year, 
and 12 had serologic data available. All 12 remained 
seropositive, and none showed a 4-fold decrease in 
complement fixation titer (18) compared with baseline, 
including those with favorable clinical responses.

Adverse Events
The most frequent TEAEs are shown in Table 3. 

Hepatic biochemistry elevations judged to be at least 
possibly due to olorofim by the independent hepatic 
advisory committee occurred in 9 of 41 patients (22.0% 
[CI, 10.6% to 37.6%]). These olorofim-related adverse 
events of special interest were managed by liver 
enzyme monitoring and dose reduction or pause in 
8 of 9 patients (88.8%). Only 1 patient (11.1%) required 
olorofim discontinuation. All hepatic events occurred 
within 3 months of initiation of dosing. Nonserious 
gastrointestinal TEAEs were nausea, vomiting, and diar
rhea with eventual spontaneous resolution (14). There 
were no other significant safety concerns, including evi
dence of QTc prolongation.

DISCUSSION

This article describes the efficacy of olorofim in 
the subset of patients with DCM who were enrolled in 
the phase 2b, open-label, single-group study of oloro
fim (14). All had limited or no treatment alternatives 
due to failure of available agents, intolerance, or difficult 
drug–drug interactions. Among these patients, the most 
common reason for enrollment was failure of standard 
antifungal therapy. It is noteworthy that among the 
41 enrolled patients, 39 (95.1%) were apparently immu
nocompetent and healthy. All patients had experienced 

treatment failure with at least 1 triazole antifungal agent, 
and 35 of 41 (85.4%) had failure with 2 or more triazoles.

Use of the MSG-EORTC response criteria and the 
selection of day 42 as the primary end point were 
aligned with the regulatory precedent for antifun
gal agents approved for treatment of invasive fun
gal infections (16). These criteria were designed 
primarily for aspergillosis and candidiasis and not 
endemic mycosis and are currently undergoing re
vision. Galgiani and colleagues showed that an 
extended period is required to observe improve
ment in both clinical and mycologic responses in 
DCM (19, 20). The data from this study align with that 
observation and show that measuring global response 
at days 42 and 84 (which was 0%) results in an under
estimation of therapeutic effect, due primarily to the 
inability to conclude fungal clearance based on sero
logic changes alone (21).

Serology is used as a biomarker in coccidioidomy
cosis for serial evaluation of disease response. Its persis- 
tence may not represent mycologic persistence because 
even with treatment, serologic markers may decrease 
but not become negative for years. McHardy and col
leagues found that 4-fold reductions (the minimum 
required for a definitive change) required more than 
1000 days on average for DCM both with and without 
CNS involvement (22). Therefore, a serologic response 
to therapy was not expected during this study.

Clinical response rates were 75.6% (31 of 41 [CI, 
59.7% to 87.6%]) at day 42 and 73.2% (30 of 41 [CI, 
57.1% to 85.8%]) at day 84 (Table 2). Investigator 
assessments for days 42 and 84 were generally in agree
ment with the DRC assessments, although investigators 
tended to be conservative by more often rating 
responses as “failure stable.” The observed differences 
are consistent with the expected variability of site-based 

Table 2. Clinical Response and Deaths in Patients With DCM in the MTP (DRC-Adjudicated) and the ETP (Investigator- 
Assessed)

Outcome MTP Clinical Response (DRC-Adjudicated),  
n/N (% [95% CI])

ETP Clinical Response (Investigator-Assessed),  
n/N (% [95% CI])

Day 42 (n = 41) Day 84 (n = 41) Day 180 (n = 38)* Last Study Visit Assessment  
(n = 39)†

Resolution: complete‡ 3/41 (7.3 [1.5–19.9]) 3/41 (7.3 [1.5–19.9]) 4/38 (10.5 [2.9–24.8]) 6/39 (15.4 [5.9–30.5])
Resolution: partial§ 28/41 (68.3 [51.9–81.9]) 27/41 (65.9 [49.4–79.9]) 22/38 (57.9 [40.8–73.7]) 18/39 (46.2 [30.1–62.8])
Resolution: complete plus partial 31/41 (75.6 [59.7–87.6]) 30/41 (73.2 [57.1–85.8]) 26/38 (68.4 [51.3–82.5]) 24/39 (61.5 [44.6–76.6])
Failure: stable, progression, other||, 

and deaths¶
10/41 (24.4 [12.4–40.3]) 11/41 (26.8 [14.2–42.9]) 12/38 (31.6 [17.5–48.7]) 15/39 (38.5 [23.4–55.4])

Failure: stable 5/41 (12.2 [4.1–26.2]) 5/41 (12.2 [4.1–26.2]) 4/38 (10.5 [2.9–24.8]) 5/39 (12.8 [4.3–27.4])
Failure: progression 2/41 (4.9 [0.6–16.5]) 2/41 (4.9 [0.6–16.5]) 4/38 (10.5 [2.9–24.8]) 6/39 (15.4 [5.9–30.5])
Failure: other|| 3/41 (7.3 [1.5–19.9]) 4/41 (9.8 [2.7–23.1]) 3/38 (7.9 [1.7–21.4]) 0/39 (0.0 [0.0–9.0])
Cumulative deaths¶ 0/41 (0.0 [0.0–8.6]) 0/41 (0.0 [0.0–8.6]) 1/38 (2.6 [0.1–13.8]) 4/39 (10.3 [2.9–24.2])

DCM = disseminated coccidioidomycosis; DRC = data review committee; ETP = extended treatment phase; MTP = main treatment phase.
* One patient discontinued olorofim on day 109 due to hepatic adverse events, and outcome data are unavailable for day 180.
† Last response assessment in ETP (median visit day, 430 [range, 144 to 961]). These results include the investigator’s report for 1 patient receiving 
olorofim via compassionate access for 62 months.
‡ Complete response = resolution of all symptoms related to DCM.
§ Partial response = improvement of �1 symptom and no worsening of any other symptoms related to DCM.
|| This category includes nonevaluable data (visit and/or assessment of clinical symptoms and physical findings was not performed) and missing 
data (not available for a study visit date, but patient continued in the study). These were assessed as response failures.
¶ Deaths were assessed as response failures.
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assessments in an open-label setting and did not affect 
the overall study conclusions. The addition of patients 
adjudicated as having stable disease in the successful 
response category at days 42 and 84 improved 
response rates to 36 of 41 (87.8% [CI, 73.8% to 95.9%]) 
and 35 of 41 (85.4% [CI, 70.8% to 94.4%]), respectively. 
During the ETP, the rate of complete or partial clinical 
response decreased from 30 of 41 (73.2% [CI, 57.1% to 
85.8%]) on day 84 to 24 of 39 (61.5% [CI, 44.6% to 
76.6%]) at the last study visit assessment, primarily due 
to 4 deaths (1 due to colon cancer and 3 due to com
plications of DCM).

Table 3. Treatment-Emergent Adverse Events in Patients 
With DCM*

Organ System MTP (n = 41) ETP (n = 38) MTP Plus ETP  
(n = 41)

General 3 (7.3)† 8 (21.1)† 10 (24.4)†
Gastrointestinal 16 (39.0)‡ 13 (34.2)† 21 (51.2)‡
Musculoskeletal 9 (22.0)† 8 (21.1)† 14 (34.1)†
Hepatobiliary§

Total 12 (29.3) 3 (7.9) 12 (29.3)
Related 9 (22.0) 2 (5.3) 9 (22.0)

Death 0 4 (10.5) 4 (9.8)

DCM = disseminated coccidioidomycosis; ETP = extended treatment 
phase; MTP = main treatment phase.
* Data are numbers (percentages).
† None related to olorofim.
‡ One related to olorofim.
§ All hepatic events were reviewed by the independent hepatic advi
sory committee. All events judged to be at least possibly due to oloro
fim occurred within 3 months of treatment initiation.

The patients with CNS devices had a decreased 
clinical response between days 42 and 84. Of these, 
only 1 of 3 patients categorized as “failure progression” 
had symptomatic worsening of their infection. Persistent 
shunt infection caused by biofilm has been reported as 
a cause of treatment failure in coccidioidal meningitis 
(23). The other 2 patients were categorized as “failure 
other” due to missing data.

Most patients (34 of 41 [82.9%]) received olorofim 
in combination with a standard-of-care antifungal, 
most often an azole. For patients given a concomitant 
azole, rates of complete or partial response at days 42 
and 84 were 86.7% (26 of 30 [CI, 69.3% to 96.2%]) 
and 76.7% (23 of 30 [CI, 57.7% to 90.1%]), respec
tively, versus 45.5% (5 of 11 [CI, 16.7% to 76.6%]) and 
54.5% (6 of 11 [CI, 23.4% to 83.3%]) without a con
comitant azole. Successful responses were slightly 
numerically higher when olorofim was given with an 
azole, but the sample size is small and the CIs overlap. 
Of the 7 of 41 patients (17.1%) treated with olorofim 
monotherapy, 5 of 7 (71.4%) had favorable responses, 
1 was considered to have experienced failure with wor
sening symptoms requiring additional antifungals, and 
1 died of DCM.

Overall, although not entirely analogous, our results 
compare favorably with studies of current azole treat
ments, especially considering the higher percentage of 
our study’s refractory or progressive cases and CNS 

cases (19, 20, 24). In addition, 24 of 39 patients (61.5% 
[CI, 44.6% to 76.6%]) had long-term maintenance of a 
favorable (complete or partial) response at the last 
study visit (Table 2; Supplement Table 3).

All hepatic adverse events judged to be at least 
possibly related to olorofim occurred within the first 
3 months and were managed by dose adjustment or 
olorofim discontinuation. All events resolved, and there 
were no occurrences of liver failure or hepatic-related 
deaths. Gastrointestinal disturbance due to olorofim in 
21 of 41 patients (51.2%) was reported as mild and 
self-limiting (predominantly CTCAE grade 1 and 2). No 
other significant study drug–related safety concerns 
were detected.

Although there are limitations when interpreting 
effectiveness from a single-group, open-label trial, it 
was necessary to pursue this strategy in phase 2b de
velopment to confirm the dosing strategy, drug–drug 
interactions, and hepatic safety across a range of patient 
settings. A direct comparison in a randomized con
trolled trial would be preferable, but the patients with 
DCM enrolled in this study would not have been 
expected to spontaneously recover or survive in the 
absence of salvage olorofim therapy, and effective
ness is thus strongly suggested (25–27). Strengths of 
this study include the participation of multiple centers 
and inclusion of patients with limited or no treatment 
options, 82.9% of whom were enrolled due to treat
ment failure. Also, the use of strict MSG-EORTC diag
nostic definitions and the adjudication by a DRC using 
accepted response criteria prove that the causative 
agent of the disease is Coccidioides species.

In conclusion, coccidioidomycosis is a growing 
concern with an expanding footprint, exacerbated by an 
increasing population and visitors to endemic regions. 
As yearly cases continue to increase, the number of 
patients with infection that is refractory, resistant, or intol
erant to current antifungals is also increasing. Novel anti
fungal and therapeutic options are urgently needed 
to provide effective therapy for these patients. Olorofim 
demonstrated effectiveness in clinical response in 
41 patients with intractable DCM and illustrates the 
potential efficacy of this novel therapeutic option as 
salvage treatment for patients for whom standard- 
of-care therapies have failed. These data provide the 
foundation for further studies of olorofim in DCM.
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