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Abstract
Objectives

To evaluate the in vitro activity of olorofim, a new broad-spectrum antifungal with a
novel mechanism of action, against a collection of 123 Spanish clinical isolates belonging

to five Scedosporium species and Lomentospora prolificans.
Methods

The activity of olorofim against Scedosporium apiospermum (n=30), Scedosporium
boydii (n=30), Scedosporium ellipsoideum (n=10), Scedosporium aurantiacum (n=20),
Scedosporium dehoogii (n=3) and Lomentospora prolificans (n=30) was compared with
that of amphotericin B, voriconazole, isavuconazole and micafungin by performing

EUCAST and CLSI reference methods for antifungal susceptibility testing.
Results

Amphotericin B and isavuconazole showed MICs > 2 mg/L against all the species
evaluated, and voriconazole was moderately active (GM, MICs, and MICqyy values < 2
mg/L) against all of them except L. prolificans. Micafungin was effective against S.
apiospermum complex strains but exhibited elevated MECs against S. dehoogii and S.
aurantiacum. Olorofim showed low MICs against all the Scedosporium strains tested
(GM values were lower than 0.130 and 0.339 by EUCAST and CLSI, respectively, for all of
the species), including those belonging to the multi-drug resistant species L. prolificans,
for which GM values were 0.115 mg/L and 0.225 mg/L by EUCAST and CLSI, respectively,
while for the rest of antifungals evaluated GMs were higher than 3.732 mg/L using both

methodologies.
Conclusions

Olorofim displays a promising in vitro activity against Scedosporium and L. prolificans
strains tested, some of which have reduced susceptibility against the antifungals that

are currently in use.
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Introduction

Aspergillus, Candida and Cryptococcus species are responsible for the largest number of
invasive fungal infection cases,! which are being increasingly reported throughout the
world. However, the epidemiology of these diseases has changed over the last years

enhancing the appearance of emerging pathogens, like Scedosporium spp.?

Species such as Scedosporium apiospermum (which is identified as a species complex
that includes Scedosporium apiospermum sensu stricto (s.s.), Scedosporium boydii,
Scedosporium angustum, Scedosporium ellipsoideum and Scedosporium fusoideum),
Scedosporium aurantiacum, Scedosporium dehoogii or Lomentospora prolificans
(formerly Scedosporium prolificans) cause an invasive infection called scedosporiosis (or
lomentosporiosis if caused by L. prolificans), which is considered life-threatening due to
the reduced effectiveness that antifungals in clinical use have against it.3* Consequently,
there is an urgent need for the development of new antifungal agents with novel
mechanisms of action that are active against these species and that help to address the

limitations that available treatments have.

Olorofim is the first clinical compound from the novel antifungal class of the orotomides,
and its mechanism of action is based on the inhibition of the dihydroorotate
dehydrogenase (DHODH), an enzyme that catalyses one of the key steps in the
pyrimidine biosynthesis pathway. This, consequently, compromises the synthesis of
nucleic acids, proteins, the fungal cell wall and the fungal cell membrane. Even though
mammalian cells carry a form of this enzyme, the activity of this new compound is highly
fungal-specific, thus, providing an encouraging safety profile with reduced toxicity.” Its
in vitro activity has been proved against a wide variety of pathogenic fungal species, like
Histoplasma capsulatum, Coccidioides posadasii, Coccidioides immitis, Blastomyces
dermatitidis, Madurella mycetomatis or those from the genera Penicillium, Aspergillus
(including cryptic species and azole resistant Aspergillus fumigatus), Fusarium and
dermatophytes, although olorofim is not active against Candida spp., Cryptococcus spp.
or Mucorales.>! It has also led to promising in vivo results when administered orally or
intravenously in murine models of infection of aspergillosis and coccidiomycosis, and

shows good distribution into tissues, including the brain.>811-13
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This new drug has also proved to have in vitro efficacy against Scedosporium and
Lomentospora species >141® and has demonstrated marked improvements in survival in
neutropenic mice with systemic infections caused by S. apiospermum s.s., S. boydii and
L. prolificans.” Nevertheless, only a low number of clinical strains from a few
Scedosporium species have been in vitro tested, and further investigations are required
to confirm olorofim’s activity on isolates from distinct geographical areas. Therefore, the
aim of the present study is to evaluate the in vitro activity of olorofim and comparator
antifungal agents against a collection of clinical isolates of Spanish Scedosporium and
Lomentospora species using the EUCAST and CLSI standardized reference
methodologies for antifungal susceptibility testing. This study represents the first

European assessment of the in vitro activity of olorofim against the Scedosporium genus.
Materials and methods

A total of 123 strains from different Scedosporium species and L. prolificans were tested.
All strains were obtained from clinical samples (respiratory, cutaneous, oculars, optical,
biopsies, abscess, blood cultures and wounds) in Spanish hospitals and identified to
species level by standard microscopic morphology and by sequencing the Internal
Transcribed Spacer Region of the rDNA and part of the B-tubulin gene following methods

previously reported.8

Antifungal Susceptibility testing was performed following EUCAST reference method
9.3.2 1 and CLSI M38A.2° Antifungals used were olorofim (range 0.004-2 mg/L; F2G
Limited, Manchester, United Kingdom), amphotericin B (range 0.03-16 mg/L; Sigma-
Aldrich Quimica, Madrid, Spain), voriconazole (range 0.015-8 mg/L; Sigma-Aldrich
Quimica, Madrid, Spain), isavuconazole (range 0.015-8 mg/L; Basilea Pharmaceutica,
Basel, Switzerland) and micafungin (range 0.004-2 mg/L; Astellas Pharma Inc, Tokyo,

Japan).

Aspergillus flavus ATCC 204304 and A. fumigatus ATCC 204305 were used as quality
control strains in all test performed for both methods. MICs for amphotericin B,
voriconazole, isavuconazole and olorofim, and minimal effective concentrations (MECs)
for micafungin were visually read after 24, 48 and 72 hours of incubation at 352C in a
humid atmosphere. Geometric mean (GM), MIC/MEC;, (MIC/MEC causing inhibition of

4
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50% of the isolates tested) and MIC/MEC,, (MIC/MEC causing inhibition of 90% of the
isolates tested) were determined. For calculation purposes, the MIC or MEC values that
exceeded the maximum concentration tested were transformed to the next dilution (i.e.
if MIC/MEC was >16 mg/L it was expressed as 32 mg/L) and values that were less than
or equal to the minimum concentration tested were transformed to equal (i.e. if

MIC/MEC was <0.03 mg/L it was expressed as 0.03 mg/L).

Results and discussion

Table 1 shows the GM, MIC/MECs,, MIC/MECq, and range for all the species tested for
each antifungal susceptibility testing method at 48 hours of incubation by EUCAST and
72 hours of incubation by CLSI. MIC/MECs, and MIC/MECy, were only calculated for
species that had ten or more isolates. Table S1 (available online as Supplementary data)
displays MIC/MEC distributions for each species against all the antifungals tested.
Overall, olorofim was the only compound exhibiting low MICs (below 1mg/L) against all
strains and species tested both by EUCAST and CLSI.

Regarding the S. apiospermum complex, all three species tested displayed high MIC
values for amphotericin B and isavuconazole but lower MICs for voriconazole. MICqgs for
amphotericin B and isavuconazole were 216 mg/L using both methodologies, whereas
voriconazole MICqgs were 2 mg/L by both EUCAST and CLSI methods. These values are
in agreement with those from previous reports on the activity of these antifungals
against Scedosporium species,®'® which reflect that even though voriconazole is
considered the first line treatment for scedosporiosis, its activity against some of the
species that cause it is limited. Micafungin MECqy, values ranged from 0.25 mg/L to 0.5
mg/L both by EUCAST and CLSI for S. apiospermum s.s., S. boydii and S. ellipsoideum
strains, but olorofim was the most active drug against them, showing lower GM values
than those of micafungin except for S. apiospermum s.s. and S. ellipsoideum strains by
CLSI, for which they were similar. In addition, it is important to highlight that the activity
for olorofim is determined as MIC while for micafungin it is assessed as MEC. These
results are comparable to those from a previous study, in which olorofim yielded slightly
higher MIC values against these species but was still active.'#

Amphotericin B, isavuconazole and micafungin showed poor activity against the S.
aurantiacum strains tested, while voriconazole exhibited similar MICs than those yielded
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against S. apiospermum (GM values were 0.966 mg/L by EUCAST and 1.366 mg/L by CLSI
for S. aurantiacum). Olorofim displayed the lowest MICs with GMs of 0.130 mg/L and
0.339 mg/L by EUCAST and CLSI, respectively, confirming results reported in previous
studies.#16

Scedosporium dehoogii strains tested were inhibited by olorofim (MICs ranged from 0.06
and 0.25 mg/L). Micafungin showed a similar activity (GMs of 0.250 mg/L), whereas
voriconazole exhibited a moderate effectiveness and amphotericin B and isavuconazole
were inactive against them, with GM values higher than 8 mg/L.

Regarding L. prolificans, olorofim was the only active compound against the strains
tested with a MICso value of 0.12 mg/L by EUCAST and 0.25 mg/L by CLSI. The high
MIC/MEC values displayed by the rest of the antifungals tested reasserted the fact that
L. prolificans is an intrinsically multidrug-resistant species.®> Nevertheless, the good
activity yielded by olorofim in this and in previous studies 416 seems promising in order
to develop an effective treatment against infections caused by this species, as even
though the combination of voriconazole and terbinafine has been associated with
positive outcomes in patients with invasive L. prolificans infections, overall mortality
rates are still high.?!

In addition to its good activity against Scedosporium and L. prolificans strains, olorofim
has also been reported as being highly in vitro active against a broad number of
Aspergillus species, including azole resistant A. fumigatus isolates both harboring
cyp51A alterations and without known resistance mechanisms,>” and those defined as
cryptic that are usually multi-drug resistant.19 The in vitro potential development of
olorofim resistance has been studied in susceptible A. fumigatus isolates, proving that
their spontaneous resistance rates are lower than those obtained with other antifungals,
which would make olorofim a better therapy against infections caused by this species
than azoles. This study also led to the description of a low frequency resistance
mechanism to olorofim, as these strains harbored mutations in pyrE gene, which
encodes the DHOH.?? Besides, studies in murine models of invasive aspergillosis caused
by susceptible and azole-resistant strains belonging to several Aspergillus species have
also been successfully conducted, showing higher survival rates in mice treated with
olorofim than with other antifungals.®1213 This drug is currently undergoing phase Il as

an oral and intravenous formulation for the treatment of invasive aspergillosis and of
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hard-to-treat rare mould infections, such as scedosporiosis, that lack of an appropriate
therapy among the available antifungals. Nevertheless, its in vitro activity against some
of the fungi that cause infections that are difficult to handle, like Fusarium species, is
still not clear and requires further investigation, as olorofim seems to exhibit a species-
dependent effectiveness against clinical isolates belonging to these genera.”?3

The results achieved in this study confirm the good in vitro activity of olorofim against
Scedosporium and Lomentospora clinical isolates, in accordance with those obtained in
previous studies in which this new compound was tested against Australian and USA
clinical strains.'*® This suggests that the in vitro effectiveness of this drug is uniform
among Scedosporium/Lomentospora strains from different geographic origins. It has
also been recently confirmed in several in vitro cellular assays that olorofim
compromises the growth and viability of L. prolificans and S. apiospermum even at low
concentrations,?* and that it has antibiofilm activity against L. prolificans.*®

Although micafungin was moderately active against most of the Scedosporium strains
tested, the role of echinocandins as monotherapy for scedosporiosis has not been
clarified yet and this antifungal class has only been suggested as a treatment when
combined with an azole drug.? CLSI showed, in general, higher MIC/MEC values (one or
two dilutions) than EUCAST probably due to the longer incubation time (72h for CLSI
versus 48h for EUCAST).

Further development of olorofim is warranted in order to complete the clinical trial
phases for the treatment of infections caused by Scedosporium and L. prolificans, which
would take the process of finding a suitable therapy for these diseases that are hard to
treat with currently available antifungals one step forward.
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Table 1. MIC values and ranges for amphotericin B, voriconazole, isavuconazole and olorofim, and MEC values for micafungin against Scedosporium

species and Lomentospora prolificans, as determined by the CLSI and EUCAST broth microdilution methods.

Species (no. tested)

Scedosporium apiospermum (30)

Scedosporium boydii (30)

Scedosporium ellipsoideum (10)

Scedosporium aurantiacum (20)

GM
MIC/MECs
MIC/MECq,

Range

GM
MIC/MECs
MIC/MECqg

Range

GM
MIC/MECs,
MIC/MECy,

Range

GM

Antifungal test at 48 hours of incubation by EUCAST and 72 hours of incubation by CLSI

Test method

EUCAST CLSI
AMB VRC ISC MCF OFM AMB VRC ISC MCF OFM
4.000 0.933 8.187 0.166 0.050 2.764 1.414 10.079 0.133 0.173
4 1 8 0.25 0.06 2 1 16 0.12 0.25
16 2 16 0.25 0.12 16 2 16 0.25 0.25
0.5-32 05-2 2-16 0.015-0.5 0.015-0.12 0.25-16 05-8 1-16 0.03-1 0.03-0.5
12.126 0.706 6.063 0.214 0.040 6.650 0.977 7.639 0.136 0.127
16 0.5 8 0.25 0.03 8 1 8 0.12 0.12
32 2 16 0.5 0.12 32 2 16 0.5 0.25
0.5-32 0.12-16 0.5-16 0.06-4 0.007-0.25 0.5-32 0.5-2 1-16 0.03-0.5 0.06-0.5
19.698 1.000 8.000 0.130 0.052 14.929 1.320 16.000 0.150 0.186
16 1 8 0.12 0.06 16 1 16 0.12 0.25
32 2 16 0.25 0.12 32 2 16 0.25 0.5
8-32 05-2 2-16 0.06-0.25 0.015-0.5 2-32 1-2 16-16 0.12-0.25 0.06-1
22.627 0.966 9.514 3.249 0.130 7.210 1.366 14.420 3.357 0.339
11
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MIC/MECs, 32 1 8 4 0.12 8 2 16 4 0.5
MIC/MECq, 32 2 16 4 0.25 16 2 16 4 1
Range 8-32 05-4 4-16 0.25-4 0.03-0.25 2-32 0.5-2 8-16 0.12-4 0.06-1
Scedosporium dehoogii (3) GM 32.000 0.794 10.079 0.250 0.095 20.159 1.000 8.000 0.250 0.250
Range 32-32 05-1 4-16 0.25-0.25 0.06-0.12 16-32 1-1 8-8 0.25-0.25 0.25-0.25
Lomentospora prolificans (30) GM 24.818 12.699 15.635 3.732 0.115 17.959 16.000 15.635 3.732 0.225
MIC/MECs 32 16 16 4 0.12 32 16 16 4 0.25
MIC/MECqy, 32 16 16 4 0.25 32 16 16 4 0.5
Range 2-32 4-16 8-16 0.5-4 0.03-0.25 2-32 16-16 8-16 0.5-4 0.06 -0.5

AMB, amphotericin B; VRC, voriconazole; ISC, isavuconazole; MCF, micafungin; OFM, olorofim.

12

Journal of Antimicrobial Chemotherapy: under review



Page 13 of 27

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Journal of Antimicrobial Chemotherapy

In vitro activity of olorofim against clinical isolates of Scedosporium species and

Lomentospora prolificans using EUCAST and CLSI methodologies

Olga RIVERO-MENENDEZ, Manuel CUENCA-ESTRELLA, Ana ALASTRUEY-IZQUIERDO*
Mycology Reference Laboratory, National Centre for Microbiology. Instituto de Salud
Carlos lll. Majadahonda, Madrid, Spain. Spanish Network for the Research in Infectious

Diseases (REIPI RD16/ClII/0004/0003), Instituto de Salud Carlos Ill, Madrid, Spain.

*Corresponding author:

Ana Alastruey-lzquierdo

Mycology Reference Laboratory

Centro Nacional de Microbiologia. Instituto de Salud Carlos IlI
28220. Majadahonda. Madrid. Spain.

Phone: +34-91 822 3784

Fax: 91 509 7966

E-mail: anaalastruey@isciii.es

Running title: Activity of olorofim to Scedosporium species and Lomentospora

prolificans

Journal of Antimicrobial Chemotherapy: under review



25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

Journal of Antimicrobial Chemotherapy

Abstract
Objectives

To evaluate the in vitro activity of olorofim, a new broad-spectrum antifungal with a
novel mechanism of action, against a collection of 123 Spanish clinical isolates belonging

to five Scedosporium species and Lomentospora prolificans.
Methods

The activity of olorofim against Scedosporium apiospermum (n=30), Scedosporium
boydii (n=30), Scedosporium ellipsoideum (n=10), Scedosporium aurantiacum (n=20),
Scedosporium dehoogii (n=3) and Lomentospora prolificans (n=30) was compared with
that of amphotericin B, voriconazole, isavuconazole and micafungin by performing

EUCAST and CLSI reference methods for antifungal susceptibility testing.
Results

Amphotericin B and isavuconazole showed MICs > 2 mg/L against all the species
evaluated, and voriconazole was moderately active (GM, MICs, and MICqyy values < 2
mg/L) against all of them except L. prolificans. Micafungin was effective against S.
apiospermum complex strains but exhibited elevated MECs against S. dehoogii and S.
aurantiacum. Olorofim showed low MICs against all the Scedosporium strains tested
(GM values were lower than 0.130 and 0.339 by EUCAST and CLSI, respectively, for all of
the species), including those belonging to the multi-drug resistant species L. prolificans,
for which GM values were 0.115 mg/L and 0.225 mg/L by EUCAST and CLSI, respectively,
while for the rest of antifungals evaluated GMs were higher than 3.732 mg/L using both

methodologies.
Conclusions

Olorofim displays a promising in vitro activity against Scedosporium and L. prolificans
strains tested, some of which have reduced susceptibility against the antifungals that

are currently in use.
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Introduction

Aspergillus, Candida and Cryptococcus species are responsible for the largest number of
invasive fungal infection cases,! which are being increasingly reported throughout the
world. However, the epidemiology of these diseases has changed over the last years

enhancing the appearance of emerging pathogens, like Scedosporium spp.?

Species such as Scedosporium apiospermum (which is identified as a species complex
that includes Scedosporium apiospermum sensu stricto (s.s.), Scedosporium boydii,
Scedosporium angustum, Scedosporium ellipsoideum and Scedosporium fusoideum),
Scedosporium aurantiacum, Scedosporium dehoogii or Lomentospora prolificans
(formerly Scedosporium prolificans) cause an invasive infection called scedosporiosis (or
lomentosporiosis if caused by L. prolificans), which is considered life-threatening due to
the reduced effectiveness that antifungals in clinical use have against it.3* Consequently,
there is an urgent need for the development of new antifungal agents with novel
mechanisms of action that are active against these species and that help to address the

limitations that available treatments have.

Olorofim is the first clinical compound from the novel antifungal class of the orotomides,
and its mechanism of action is based on the inhibition of the dihydroorotate
dehydrogenase (DHODH), an enzyme that catalyses one of the key steps in the
pyrimidine biosynthesis pathway. This, consequently, compromises the synthesis of
nucleic acids, proteins, the fungal cell wall and the fungal cell membrane. Even though
mammalian cells carry a form of this enzyme, the activity of this new compound is highly
fungal-specific, thus, providing an encouraging safety profile with reduced toxicity.” Its
in vitro activity has been proved against a wide variety of pathogenic fungal species, like
Histoplasma capsulatum, Coccidioides posadasii, Coccidioides immitis, Blastomyces
dermatitidis, Madurella mycetomatis or those from the genera Penicillium, Aspergillus
(including cryptic species and azole resistant Aspergillus fumigatus), Fusarium and
dermatophytes, although olorofim is not active against Candida spp., Cryptococcus spp.
or Mucorales.>! It has also led to promising in vivo results when administered orally or
intravenously in murine models of infection of aspergillosis and coccidiomycosis, and

shows good distribution into tissues, including the brain.>811-13
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This new drug has also proved to have in vitro efficacy against Scedosporium and
Lomentospora species >141® and has demonstrated marked improvements in survival in
neutropenic mice with systemic infections caused by S. apiospermum s.s., S. boydii and
L. prolificans.” Nevertheless, only a low number of clinical strains from a few
Scedosporium species have been in vitro tested, and further investigations are required
to confirm olorofim’s activity on isolates from distinct geographical areas. Therefore, the
aim of the present study is to evaluate the in vitro activity of olorofim and comparator
antifungal agents against a collection of clinical isolates of Spanish Scedosporium and
Lomentospora species using the EUCAST and CLSI standardized reference
methodologies for antifungal susceptibility testing. This study represents the first

European assessment of the in vitro activity of olorofim against the Scedosporium genus.
Materials and methods

A total of 123 strains from different Scedosporium species and L. prolificans were tested.
All strains were obtained from clinical samples (respiratory, cutaneous, oculars, optical,
biopsies, abscess, blood cultures and wounds) in Spanish hospitals and identified to
species level by standard microscopic morphology and by sequencing the Internal
Transcribed Spacer Region of the rDNA and part of the B-tubulin gene following methods

previously reported.8

Antifungal Susceptibility testing was performed following EUCAST reference method
9.3.2 ® and CLSI M38A.2° Antifungals used were olorofim (range 0.004-2 mg/L; F2G
Limited, Manchester, United Kingdom), amphotericin B (range 0.03-16 mg/L; Sigma-
Aldrich Quimica, Madrid, Spain), voriconazole (range 0.015-8 mg/L; Sigma-Aldrich
Quimica, Madrid, Spain), isavuconazole (range 0.015-8 mg/L; Basilea Pharmaceutica,
Basel, Switzerland) and micafungin (range 0.004-2 mg/L; Astellas Pharma Inc, Tokyo,

Japan).

Aspergillus flavus ATCC 204304 and A. fumigatus ATCC 204305 were used as quality
control strains in all test performed for both methods. MICs for amphotericin B,
voriconazole, isavuconazole and olorofim, and minimal effective concentrations (MECs)
for micafungin were visually read after 24, 48 and 72 hours of incubation at 352C in a
humid atmosphere. Geometric mean (GM), MIC/MEC;, (MIC/MEC causing inhibition of

4
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50% of the isolates tested) and MIC/MEC,, (MIC/MEC causing inhibition of 90% of the
isolates tested) were determined. For calculation purposes, the MIC or MEC values that
exceeded the maximum concentration tested were transformed to the next dilution (i.e.
if MIC/MEC was >16 mg/L it was expressed as 32 mg/L) and values that were less than
or equal to the minimum concentration tested were transformed to equal (i.e. if

MIC/MEC was <0.03 mg/L it was expressed as 0.03 mg/L).

Results and discussion

Table 1 shows the GM, MIC/MECs,, MIC/MECq, and range for all the species tested for
each antifungal susceptibility testing method at 48 hours of incubation by EUCAST and
72 hours of incubation by CLSI. MIC/MECs, and MIC/MECy, were only calculated for
species that had ten or more isolates. Table S1 (available online as Supplementary data)
displays MIC/MEC distributions for each species against all the antifungals tested.
Overall, olorofim was the only compound exhibiting low MICs (below 1mg/L) against all
strains and species tested both by EUCAST and CLSI.

Regarding the S. apiospermum complex, all three species tested displayed high MIC
values for amphotericin B and isavuconazole but lower MICs for voriconazole. MICqgs for
amphotericin B and isavuconazole were 216 mg/L using both methodologies, whereas
voriconazole MICqgs were 2 mg/L by both EUCAST and CLSI methods. These values are
in agreement with those from previous reports on the activity of these antifungals
against Scedosporium species,®'® which reflect that even though voriconazole is
considered the first line treatment for scedosporiosis, its activity against some of the
species that cause it is limited. Micafungin MECqy values ranged from 0.25 mg/L to 0.5
mg/L both by EUCAST and CLSI for S. apiospermum s.s., S. boydii and S. ellipsoideum
strains, but olorofim was the most active drug against them, showing lower GM values
than those of micafungin except for S. apiospermum s.s. and S. ellipsoideum strains by
CLSI, for which they were similar. In addition, it is important to highlight that the activity
for olorofim is determined as MIC while for micafungin it is assessed as MEC. These
results are comparable to those from a previous study, in which olorofim yielded slightly
higher MIC values against these species but was still active.'#

Amphotericin B, isavuconazole and micafungin showed poor activity against the S.
aurantiacum strains tested, while voriconazole exhibited similar MICs than those yielded

5
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against S. apiospermum (GM values were 0.966 mg/L by EUCAST and 1.366 mg/L by CLSI
for S. aurantiacum). Olorofim displayed the lowest MICs with GMs of 0.130 mg/L and
0.339 mg/L by EUCAST and CLSI, respectively, confirming results reported in previous
studies.#16

Scedosporium dehoogii strains tested were inhibited by olorofim (MICs ranged from 0.06
and 0.25 mg/L). Micafungin showed a similar activity (GMs of 0.250 mg/L), whereas
voriconazole exhibited a moderate effectiveness and amphotericin B and isavuconazole
were inactive against them, with GM values higher than 8 mg/L.

Regarding L. prolificans, olorofim was the only active compound against the strains
tested with a MICso value of 0.12 mg/L by EUCAST and 0.25 mg/L by CLSI. The high
MIC/MEC values displayed by the rest of the antifungals tested reasserted the fact that
L. prolificans is an intrinsically multidrug-resistant species.> Nevertheless, the good
activity yielded by olorofim in this and in previous studies 416 seems promising in order
to develop an effective treatment against infections caused by this species, as even
though the combination of voriconazole and terbinafine has been associated with
positive outcomes in patients with invasive L. prolificans infections, overall mortality
rates are still high.?!

In addition to its good activity against Scedosporium and L. prolificans strains, olorofim
has also been reported as being highly in vitro active against a broad number of
Aspergillus species, including azole resistant A. fumigatus isolates both harboring
cyp51A alterations and without known resistance mechanisms,>” and those defined as
cryptic that are usually multi-drug resistant.19 The in vitro potential development of
olorofim resistance has been studied in susceptible A. fumigatus isolates, proving that
their spontaneous resistance rates are lower than those obtained with other antifungals,
which would make olorofim a better therapy against infections caused by this species
than azoles. This study also led to the description of a low frequency resistance
mechanism to olorofim, as these strains harbored mutations in pyrE gene, which
encodes the DHOH.?? Besides, studies in murine models of invasive aspergillosis caused
by susceptible and azole-resistant strains belonging to several Aspergillus species have
also been successfully conducted, showing higher survival rates in mice treated with
olorofim than with other antifungals.®1213 This drug is currently undergoing phase Il as

an oral and intravenous formulation for the treatment of invasive aspergillosis and of
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hard-to-treat rare mould infections, such as scedosporiosis, that lack of an appropriate
therapy among the available antifungals. Nevertheless, its in vitro activity against some
of the fungi that cause infections that are difficult to handle, like Fusarium species, is
still not clear and requires further investigation, as olorofim seems to exhibit a species-
dependent effectiveness against clinical isolates belonging to these genera.”??

The results achieved in this study confirm the good in vitro activity of olorofim against
Scedosporium and Lomentospora clinical isolates, in accordance with those obtained in
previous studies in which this new compound was tested against Australian and USA
clinical strains.'*® This suggests that the in vitro effectiveness of this drug is uniform
among Scedosporium/Lomentospora strains from different geographic origins. It has
also been recently confirmed in several in vitro cellular assays that olorofim
compromises the growth and viability of L. prolificans and S. apiospermum even at low
concentrations,?* and that it has antibiofilm activity against L. prolificans.*>

Although micafungin was moderately active against most of the Scedosporium strains
tested, the role of echinocandins as monotherapy for scedosporiosis has not been
clarified yet and this antifungal class has only been suggested as a treatment when
combined with an azole drug.? CLSI showed, in general, higher MIC/MEC values (one or
two dilutions) than EUCAST probably due to the longer incubation time (72h for CLSI
versus 48h for EUCAST).

Further development of olorofim is warranted in order to complete the clinical trial
phases for the treatment of infections caused by Scedosporium and L. prolificans, which
would take the process of finding a suitable therapy for these diseases that are hard to
treat with currently available antifungals one step forward.
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Table 1. MIC values and ranges for amphotericin B, voriconazole, isavuconazole and olorofim, and MEC values for micafungin against Scedosporium

species and Lomentospora prolificans, as determined by the CLSI and EUCAST broth microdilution methods.

Species (no. tested)

Scedosporium apiospermum (30)

Scedosporium boydii (30)

Scedosporium ellipsoideum (10)

Scedosporium aurantiacum (20)

GM
MIC/MECs
MIC/MECq,

Range

GM
MIC/MECs
MIC/MECqg

Range

GM
MIC/MECs,
MIC/MECy,

Range

GM

Antifungal test at 48 hours of incubation by EUCAST and 72 hours of incubation by CLSI

Test method

EUCAST CLSI
AMB VRC ISC MCF OFM AMB VRC ISC MCF OFM
4.000 0.933 8.187 0.166 0.050 2.764 1.414 10.079 0.133 0.173
4 1 8 0.25 0.06 2 1 16 0.12 0.25
16 2 16 0.25 0.12 16 2 16 0.25 0.25
0.5-32 05-2 2-16 0.015-0.5 0.015-0.12 0.25-16 05-8 1-16 0.03-1 0.03-0.5
12.126 0.706 6.063 0.214 0.040 6.650 0.977 7.639 0.136 0.127
16 0.5 8 0.25 0.03 8 1 8 0.12 0.12
32 2 16 0.5 0.12 32 2 16 0.5 0.25
0.5-32 0.12-16 0.5-16 0.06-4 0.007-0.25 0.5-32 0.5-2 1-16 0.03-0.5 0.06-0.5
19.698 1.000 8.000 0.130 0.052 14.929 1.320 16.000 0.150 0.186
16 1 8 0.12 0.06 16 1 16 0.12 0.25
32 2 16 0.25 0.12 32 2 16 0.25 0.5
8-32 05-2 2-16 0.06-0.25 0.015-0.5 2-32 1-2 16-16 0.12-0.25 0.06-1
22.627 0.966 9.514 3.249 0.130 7.210 1.366 14.420 3.357 0.339
11
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MIC/MECs, 32 1 8 4 0.12 8 2 16 4 0.5
MIC/MECq, 32 2 16 4 0.25 16 2 16 4 1
Range 8-32 05-4 4-16 0.25-4 0.03-0.25 2-32 0.5-2 8-16 0.12-4 0.06-1
Scedosporium dehoogii (3) GM 32.000 0.794 10.079 0.250 0.095 20.159 1.000 8.000 0.250 0.250
Range 32-32 05-1 4-16 0.25-0.25 0.06-0.12 16-32 1-1 8-8 0.25-0.25 0.25-0.25
Lomentospora prolificans (30) GM 24.818 12.699 15.635 3.732 0.115 17.959 16.000 15.635 3.732 0.225
MIC/MECs 32 16 16 4 0.12 32 16 16 4 0.25
MIC/MECqy, 32 16 16 4 0.25 32 16 16 4 0.5
Range 2-32 4-16 8-16 0.5-4 0.03-0.25 2-32 16-16 8-16 0.5-4 0.06 -0.5

AMB, amphotericin B; VRC, voriconazole; ISC, isavuconazole; MCF, micafungin; OFM, olorofim.

12
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Table S1. MIC/MEC distributions obtained after testing the susceptibility of Scedosporium and Lomentospora prolificans strains

against olorofim and other antifungal comparators using EUCAST and CLSI methodologies.

No. of isolates at MIC/MEC (mg/L)

Test
Species (no. tested) method Antifungal agent 0.004 0.007 0.015 0.03 0.06 0.12 0.25 05 1 2 4 8 16 32
Scedosporium apiospermum (30) EUCAST AMB 4 2 6 5 6 5 2
VRC 8 17 5
ISC 2 4 159
MCF 1 2 11 14 2
OFM 5 8 8 9
CLSI AMB 1 3 4 8 5 5 4
VRC 1 15 13 1
ISC 1 1 1 11|16
MCF 1 5 16 6 1 1
OFM 1 1 12 14 2
Scedosporium boydii (30) EUCAST AMB 1 2 4 5 6 12
VRC 1 1 16 9 2 1
ISC 1 2 10 11| 6
MCF 1 10 16 2 1
OFM 1 6 9 9 4 1
CLSI AMB 1 2 6 2 7 8 4
VRC 6 19 5
ISC 1 1 4 17| 7
MCF 1 5 15 6 3
OFM 6 17 6 1
Scedosporium ellipsoideum (10) EUCAST AMB 1 5 4
VRC 1 8 1
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ISC 1 712

MCF 2 5 3

OFM 2 1 6 1

CLsI AMB 1 1 5 3

VRC 6 4

ISC 10

MCF 7 3

OFM 1 4 4 1

Scedosporium aurantiacum (20) EUCAST AMB 3 4 13

VRC 4 14 1 1

ISC 1 13| 6

MCF 1 1 18

OFM 1 1 13 5

CLSI AMB 4 3 6 6 1

VRC 1 9 10

ISC 3117

MCF 1 19

OFM 1 2 6 9 2

Scedosporium dehoogii (3) EUCAST AMB 3

VRC 1 2

ISC 1 2

MCF 3

OFM 1 2

CLSI AMB 2 1

VRC 3

ISC 3

MCF 3
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OFM 3

Lomentospora prolificans (30)  EUCAST AMB 1 2 1
VRC 4 2|24
ISC 1129
MCF 1 29
OFM 1 3 23 3

CLSI AMB 3 3 7

VRC 30
ISC 1129
MCF 1 29
OFM 1 9 13 7

AMB, amphotericin B; VRC, voriconazole; ISC, isavuconazole; MCF, micafungin; OFM, olorofim.
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