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considered the treatment of choice. The objective of this study was to evaluate the role of combination
antifungal therapy for L. prolificans infections.

Methods: We performed a retrospective review of medical records of patients with invasive L. prolificans
infection diagnosed between 1 January 2008 and 9 September 2019 that were documented in the

Editor: E. Roilides FungiScope® registry of rare invasive fungal infections. We compared clinical outcomes between anti-
fungal treatment strategies.

Keywords: Results: Over the study period, 41 individuals with invasive L. prolificans infection from eight different

Fungal infections countries were documented in the FungiScope® registry. Overall, 17/40 (43%) had treatment response/

Lomentospora prolificans stable disease and 21/40 (53%) had a fatal outcome attributed to invasive fungal infection. Combination
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antifungal therapy was associated with increased 28-day survival (15/24 survived versus 4/16 receiving
monotherapy; p 0.027) and the combination voriconazole plus terbinafine trended to be associated with
higher rates of treatment success (10/16, 63%, 95% CI 35%—85%) compared with other antifungal treat-
ment regimens (7/24, 29%, 95% CI 13%—51%, p 0.053). In Kaplan—Meier survival analysis there was a
higher survival probability in individuals receiving the voriconazole/terbinafine combination compared

with other antifungal regimens (median survival 150 days versus 17 days).

Conclusions: While overall mortality was high, combination antifungal treatment, and in particular
combination therapy with voriconazole plus terbinafine may be associated with improved treatment
outcomes compared with other antifungal regimens for the treatment of invasive L. prolificans infections.
J.D. Jenks, Clin Microbiol Infect 2020;s:1

© 2020 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All

rights reserved.

Introduction

Invasive infection from multidrug-resistant Lomentospora pro-
lificans (formerly Scedosporium prolificans) is associated with
devastating mortality rates, particularly among immunocompro-
mised hosts. Although voriconazole is considered the drug of
choice [1-3], the MICs observed against voriconazole are high, and
there has been an increasing number of case reports and case series
describing the successful use of combination antifungal treatment,
particularly with voriconazole plus terbinafine [2,4,5]. Still, the
exact role of antifungal combination treatment for invasive
L. prolificans infections and the impact on patient outcomes is un-
certain. The objective of this study was to evaluate the role of
combination antifungal therapy in individuals with invasive
L. prolificans infections occurring between 2008 and 2019 that were
documented in the FungiScope® Registry [6].

Materials and methods

We performed a retrospective review of medical records of all
FungiScope® patients with probable or proven invasive fungal
infections (IFIs) caused by L. prolificans that were diagnosed be-
tween 1 January 2008 and 9 September 2019 [6]. Clinical char-
acteristics of a subset of the cohort have been published
previously [4,5,7]. Treatment response and breakthrough in-
fections were classified following consensus statements [8,9].
Infections were determined to be disseminated if L. prolificans
was isolated from blood or two non-contiguous anatomical sites.
IFI-related mortality was defined as death due to IFI as deter-
mined by the investigator(s) who documented the case into the
FungiScope® registry. Antifungal treatment was defined as
receiving an antifungal drug for treatment of (suspected) fungal
infection for >2 consecutive days; individuals who were
receiving two or more antifungal drugs combined for >2
consecutive days were classified as receiving combination treat-
ment, whereas others who received antifungal treatment were
classified as receiving monotherapy.

Statistical analyses were performed using IBM SPSS startistics v26
(IBM Corp., Armonk, NY, USA). Age and treatment durations were
presented as median and interquartile range (IQR). Underlying
conditions, clinical manifestations and treatment regimens were
compared between those with treatment success versus treatment
failure, 28-day overall survival versus mortality, and those with
versus without IFI-attributed mortality using Wilcoxon Rank Sum
test, or two-tailed Fisher's exact test, as appropriate. Long-term
survival probability was tested using Kaplan—Meier survival plots
for days 84 and 360 after treatment initiation, with log-rank tests to

determine significant differences between groups' survival lines.
The study protocol and all study-related procedures were approved
by the University of California San Diego, CA, USA Institutional
Review Board (IRB) (Project #181119).

Results

Over the study period, 41 individuals with invasive L. prolificans
infection (36 proven, 5 probable; 24 classified as breakthrough
infections) from eight different countries were documented in
FungiScope® registry. Patients were diagnosed between 2008 and
2019, with 66% (27/41) of them diagnosed in 2014 or later. Median
age was 65 years (IQR 48—69 years).

Table 1 displays differences in demographic and clinical char-
acteristics, as well as treatment, between: (a) those with treatment
response/stable disease (n = 17/40, 43% of those with evaluable
outcome) versus those with deterioration/progression/failure
(n = 23/40; 58%) at final assessment, (b) those who survived day 28
after diagnosis of IFI (n = 20/41; 49%) versus those who died before
day 28 (n = 21/41; 51%), and (c) those with IFI-attributed mortality
(21/40; 53%). Final response assessment was conducted at a median
of 241 days (IQR 84—335 days) after diagnosis in those who sur-
vived and a median of 13 days (IQR 4—35 days) after IFI diagnosis in
the deceased (i.e. final assessment on the day of death).

Those who survived received antifungal treatment for a median
of 181 days (IQR 47—332 days). Overall, combination antifungal
therapy was associated with increased 28-day survival (15/24 sur-
vived versus 4/16 receiving monotherapy; p 0.027) and there was a
trend towards higher rates of treatment response, particularly
driven by voriconazole/terbinafine combination therapy response
rates (10/16, 63%; 95% Cl 35%—85%) when compared with other
antifungal treatment regimens (7/24, 29%; 95% CI 13%—51%; p
0.053). Median duration of voriconazole/terbinafine combination
was 69 days (IQR 9—204 days), median duration in survivors
181 days (IQR 69—332 days). Half of the individuals receiving the
voriconazole/terbinafine combination received a third antifungal
agent (five received echinocandin and three received liposomal
amphotericin B) and similar treatment response rates were
observed in those with triple therapy compared with the two-drug
therapies. Patients successfully treated with a voriconazole/terbi-
nafine combination therapy included three with haematological
malignancies (1/3 with disseminated infection) and three with
trauma/surgery (1/3 with disseminated infection). Three of the five
(60%) individuals with underlying haematological or oncological
malignancies who responded to treatment received voriconazole/
terbinafine whereas the other two received voriconazole mono-
therapy (both localized infections). Two of the four (50%)
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Table 1
Differences in demographic and clinical characteristics as well as treatment between (a) those with treatment response/stable disease versus those with deterioration/progression/failure at final assessment, (b) those who
survived day 28 after diagnosis of the infection versus those who died before day 28, and (c) those with fungal-infection-attributable mortality

Progression, deterioration, Complete or partial p-value?® 28-day overall 28-day survival (n = 20) p-value?® Death attributable to L.
or failure of antifungal response or stable mortality (n = 21) prolificans infection (n = 21)
treatment (n = 23) disease under antifungal
treatment (n = 17)
Female sex 7 (30%) 9 (53%) 0.151 6 (29%) 10 (50%) 0.160 6 (29%)
Age (median, IQR) 67 (58—70) 58 (29—69) 0.141 63 (56—69) 66 (32—72; n = 18) 0.938 67 (59—70)
Year infection diagnosed (median, IQR) 2015 (2012—2016) 2014 (2012—2017) 0.725 2015 (2012—2017) 2014 (2012—-2015) 0.344 2015 (2011-2017)
Country in which case occurred 0.065 0.211
Australia 9 (39%) 8 (47%) 9 (43%) 8 (40%) 9 (43%)
USA 3(13%) 7 (41%) 3 (14%) 8 (40%) 2 (10%)
Germany 7 (30%) 1(6%) 6 (29%) 2 (10%) 7 (33%)
Other® 4 (17%) 1(6%) 3(14%) 2 (10%) 3(14%)
Underlying diseases/main risk factors <0.001 0.008
Haematological/oncological malignancies 21 (91%) 5 (29%) 19 (90%) 8 (40%) 20 (95%)
Trauma/surgery 2 (9%) 4 (24%) 1 (5%) 5 (25%) 1 (5%)
Solid organ transplantation 0 3(18%) 0 3 (15%) 0
Other® 0 5 (29%) 1(5%) 4 (20%) 0
Intensive care unit 6 (26%) 0 0.030 5 (24%) 1 (5%) 0.184 6 (29%)
Site(s) of Infection
Disseminated infection 21 (91%) 4 (24%) <0.001 19 (90%) 6 (30%) <0.001 20 (95%)
Growth in blood culture 17 (74%) 2 (12%) <0.001 17 (81%) 2 (10%) <0.001 16 (76%)
Lung 11 (48%) 7 (41%) 0.676 10 (48%) 8 (40%) 0.623 11 (52%)
Eye 3(13%) 5 (29%) 0.250 3 (14%) 6 (30%) 0.277 2 (10%)
Skin/deep soft tissue 2 (9%) 3(18%) 0.634 2 (10%) 3 (15%) 0.663 2 (10%)
Bone 1(4%) 3(18%) 0.294 1(5%) 3 (15%) 0.343 1(5%)
Brain/central nervous system 4 (17%) 1 (6%) 0.373 4 (19%) 1 (5%) 0.345 4 (19%)
Breakthrough Infection? 15 (65%) 9 (53%) 0.433 15 (71%) 9 (45%) 0.086 15 (71%)
Antifungal treatment
Voriconazole + other antifungals 15 (65%) 16 (94%) 0.054 13 (62%) 18/19 (95%) 0.021 14 (67%)
Terbinafine + other antifungals 7 (30%) 12 (71%) 0.012 7 (33%) 12/19 (63%) 0.112 7 (33%)
LAmB =+ other antifungals 12 (52%) 3(18%) 0.046 10 (48%) 5/19 (26%) 0.204 11 (52%)
Antifungal combination therapy 11 (48%) 13 (76%) 0.104 9 (43%) 15/19 (79%) 0.027 10 (48%)
(versus monotherapy)
Combination voriconazole + 6 (26%) 10 (59%) 0.053 6 (29%) 10/19 (53%) 0.197 6 (29%)
terbinafine + other antifungals
Surgery 1 (4%) 5(29%) 0.067 1(5%) 6 (30%) 0.045 1(5%)

LAmB, liposomal amphotericin B.
2 Calculated by Fisher's exact test or Wilcoxon's rank sum test, as appropriate.
b Countries include: Belgium, France, Italy, the Netherlands and Spain (each one case).
¢ Other includes burn, chronic granulomatous disease, chronic pulmonary disease, chronic cardiovascular disease/obesity and contact lenses.
4 0f 21 breakthrough infections, nine (38%) occurred during posaconazole prophylaxis (eight suspension, one tablet formulation), six (25%) during voriconazole prophylaxis, and five (21%) during fluconazole prophylaxis.
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Fig. 1. Kaplan—Meier analysis of individuals receiving voriconazole plus terbinafine (+other antifungals) combination therapy versus other antifungal therapy at day 360 after

diagnosis (log rank p 0.039).

individuals with disseminated infection who responded to therapy
received a voriconazole/terbinafine combination (conservative
therapy only), whereas the other two who survived received
extensive surgery.

On both days 84 and 360 after diagnosis, individuals with vor-
iconazole/terbinafine combination therapy had a higher survival
probability compared with those receiving other antifungal regi-
mens (Kaplan—Meier survival analysis; log rank p 0.024 and p
0.039, respectively; Fig. 1).

Discussion

We analysed the role of antifungal combination therapy in 41
individuals with invasive L. prolificans infections in the USA,
Australia and Europe, of which the majority occurred within the
past 5 years. In line with previous studies [5,10], overall 28-day
mortality rates were high with more than 50% failing antifungal
treatment.

Importantly, this study shows for the first time the potential
benefit of combination antifungal treatment. Although combina-
tion therapy in general was associated with increased 28-day
survival, combination treatment with voriconazole/terbinafine
resulted in treatment response rates twice those of other anti-
fungal regimens (63% treatment response with voriconazole/
terbinafine + other antifungals versus 29% with other antifungal
regimens) and increased overall survival in Kaplan—Meier ana-
lyses. These findings confirmed the trends observed in a recent
review of 56 published patients with invasive lomentosporosis
infection, where voriconazole-based regimens in general were
superior [5]. Also in that review, the highest survival probability
tended to be observed in those receiving combination therapy of
voriconazole/terbinafine + other antifungals (1.5 times higher

overall survival versus those with voriconazole but without ter-
binafine starting on day 30 and throughout the observation
period), although this did not reach statistical significance because
of the comparably smaller survival difference and low number of
individuals receiving voriconazole/terbinafine combination in that
review [5]. Of note, terbinafine is associated with strong lip-
ophilicity and serum protein binding that reduces bioavailability
and hinders the drug from reaching its target in the internal organ
systems [11], but may still be effective in preventing dissemina-
tion. Voriconazole/terbinafine combination therapy is also sup-
ported by in vitro studies suggesting a synergistic effect when
using this combination [12—15] and this combination regimen is
supported by Australian guidelines for the treatment of IFIs in
immunocompromised individuals [2]. Therefore, this focused
analysis further supports in vitro studies and demonstrates the
survival benefit of voriconazole (intravenous 6 mg loading dose
followed by 4 mg twice daily, with therapeutic drug monitoring)/
terbinafine (250 mg daily or twice daily) combination therapy for
invasive Lomentospora infections.

There are several limitations to this study. As with all retro-
spective multicentre studies, our findings are naturally limited by
the data available to us across centres for analysis. In addition, this
patient cohort was heterogeneous and the size of our cohort did not
allow for any subgroup analysis, a limitation common to any
retrospective study of a very rare disease such as this. Other limi-
tations include that our analysis did not adjust for other risk factors
for a fatal outcome, a possible bias related to the choice of regimen
by the clinician, and a possible immortal time bias with
combination.

In conclusion, our study suggests that although overall mortality
remains high, combination antifungal treatment, and in particular
combination therapy with voriconazole plus terbinafine, may be
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associated with improved treatment outcomes compared with
other antifungal regimens for the treatment of invasive L. prolif-
icans infections.

Funding

FungiScope® is supported by unrestricted grants of Amplyx
Pharmaceuticals, Basilea Pharmaceutica, Cidara Therapeutics, F2G
Ltd., Matinas BioPharma. FungiScope® has been supported by un-
restricted grants of Astellas Pharma GmbH, Gilead Sciences GmbH,
Pfizer Inc., MSD Sharp & Dohme GmbH and SCYNEXIS Inc. The MSG
06 study was supported by Astellas, Gilead and Merck.

Transparency declaration

OAC has received research grants from Actelion, Amplyx,
Astellas, Basilea, Cidara, Da Volterra, F2G, Gilead, Janssen Pharma-
ceuticals, Medicines Company, MedPace, Melinta Therapeutics,
Merck/MSD, Pfizer, Scynexis; is a consultant to Actelion, Allecra
Therapeutics, Amplyx, Astellas, Basilea, Biosys UK Limited, Cidara,
Da Volterra, Entasis, F2G, Gilead, Matinas, MedPace, Menarini
Ricerche, Merck/MSD, Octapharma, Paratek Pharmaceuticals,
Pfizer, PSI, RempeX, Scynexis, Seres Therapeutics, Tetraphase, Vical;
and received lecture honoraria from Astellas, Basilea, Gilead, Grupo
Biotoscana, Merck/MSD and Pfizer. SC and SVH have received grant
funding from Merck, Astellas, and Gilead. CK serves on a Data Safety
Monitoring Board for Cidara Therapeutics. MHM received grant
funding from Astellas, Scynexis and Mayne Pharmaceutical as well
as consulting fees from Astellas and Scynexis. MHe received grant
funding from Bayer. RH reports grants and personal fees from
Gilead and Pfizer, and personal fees from Astellas, Basilea, MSD, and
Novartis. JS received lecture honoraria from Gilead and Pfizer. SS
received research funding from Merck, Astellas, F2G, Scynexis,
Cidara. LP has received grant funding from Merck, Pfizer and Gilead,
and served on advisory boards for Merck, Gilead, Pfizer, Jazz, Cidara.
DD has received advisory board honoraria from Alexion, Amgen,
Janssen, Roche, Sunesis and Takeda, and research support from
Sanofi. SGR received grant funding from Merck, Astellas, and
Gilead. JB received grant funding from Astellas, Gilead and Merck
and consulted for Pfizer. SRM is a consultant for Medial EarlySign
and ZibdyHealth. MS has received grant funding from Merck,
Astellas and Gilead, and educational grants from Merck and Gilead
Sciences, and served on advisory boards for Merck, Gilead, Pfizer
and F2G. MH received grant funding from Gilead. All other authors
have no conflicts of interest to report.

Author contributions

]JJ, MH, DS and OC conceived the idea for this study. DS compiled
the data for analysis. MH and JJ analysed the data; OC, SC, MH, JJ, CK,

MM, MHe, MC, AS, AB, BK, RH, ]S, SS, SG, LP, SVH, DD, SRev, ]JB, SRM,
SRe, RT, SA and MS contributed cases to the Fungiscope® registry
that were analysed for this manuscript. All authors contributed to
the writing, revision and finalization of this manuscript.

References

[1] Lamoth F, Kontoyiannis DP. Therapeutic challenges of non-Aspergillus invasive
mold infections in immunosuppressed patients. Antimicrob Agents Chemo-
ther 2019. https://doi.org/10.1128/AAC.01244-19. [Epub ahead of print].
Blyth CC, Gilroy NM, Guy SD, Chambers ST, Cheong EY, Gottlieb T, et al.
Consensus guidelines for the treatment of invasive mould infections in hae-
matological malignancy and haemopoietic stem cell transplantation, 2014.
Intern Med ] 2014;44:1333—49.

Hoenigl M, Gangneux JP, Segal E, Alanio A, Chakrabarti A, Chen SC, et al. Global

guidelines and initiatives from the European Confederation of Medical

Mycology to improve patient care and research worldwide: new leadership is

about working together. Mycoses 2018;61:885—94.

Jenks JD, Reed SL, Seidel D, Koehler P, Cornely OA, Mehta SR, et al. Rare mould

infections caused by Mucorales, Lomentospora prolificans and Fusarium, in San

Diego, CA: the role of antifungal combination therapy. Int ] Antimicrob Agents

2018;52:706—12.

Seidel D, Meissner A, Lackner M, Piepenbrock E, Salmanton-Garcia J,

Stecher M, et al. Prognostic factors in 264 adults with invasive Scedosporium

spp. and Lomentospora prolificans infection reported in the literature and

FungiScope®. Crit Rev Microbiol 2019;45:1-21.

Seidel D, Duran Graeff LA, Vehreschild M, Wisplinghoff H, Ziegler M,

Vehreschild JJ, et al. FungiScope® global emerging fungal infection registry.

Mycoses 2017,60:508—16.

Revankar SG, Baddley JW, Chen SC, Kauffman CA, Slavin M, Vazquez JA, et al.

A mycoses study group international prospective study of phaeohyphomy-

cosis: an analysis of 99 proven/probable cases. Open Forum Infect Dis 2017;4.

0fx200.

Cornely OA, Hoenigl M, Lass-Florl C, Chen SC, Kontoyiannis DP, Morrissey CO,

et al. Defining breakthrough invasive fungal infection—position paper of the

mycoses study group education and research consortium and the European

Confederation of Medical Mycology. Mycoses 2019;62:716—29.

Segal BH, Herbrecht R, Stevens DA, Ostrosky-Zeichner L, Sobel ], Viscoli C, et al.

Defining responses to therapy and study outcomes in clinical trials of invasive

fungal diseases: mycoses Study Group and European Organization for

Research and Treatment of Cancer consensus criteria. Clin Infect Dis 2008;47:

674—83.

[10] Troke P, Aguirrebengoa K, Arteaga C, Ellis D, Heath CH, Lutsar [, et al. Treat-
ment of scedosporiosis with voriconazole: clinical experience with 107 pa-
tients. Antimicrob Agents Chemother 2008;52:1743—50.

[11] Schafer-Korting M, Korting HC, Rittler W, Obermuller W. Influence of serum
protein binding on the in vitro activity of anti-fungal agents. Infection
1995;23:292—7.

[12] Meletiadis J, Mouton JW, Meis JF, Verweij PE. In vitro drug interaction
modeling of combinations of azoles with terbinafine against clinical Scedo-
sporium prolificans isolates. Antimicrob Agents Chemother 2003;47:106—17.

[13] Cuenca-Estrella M, Gomez-Lopez A, Mellado E, Buitrago MJ, Monzon A,
Rodriguez-Tudela JL. Head-to-head comparison of the activities of currently
available antifungal agents against 3,378 Spanish clinical isolates of yeasts and
filamentous fungi. Antimicrob Agents Chemother 2006;50:917—-21.

[14] Gomez-Lopez A, Cuenca-Estrella M, Mellado E, Rodriguez-Tudela JL. In vitro
evaluation of combination of terbinafine with itraconazole or amphotericin B
against Zygomycota. Diagn Microbiol Infect Dis 2003;45:199—202.

[15] Dolton M], Perera V, Pont LG, McLachlan AJ]. Terbinafine in combination
with other antifungal agents for treatment of resistant or refractory
mycoses: investigating optimal dosing regimens using a physiologically
based pharmacokinetic model. Antimicrob Agents Chemother 2014;58:
48—-54.

[2

[3

[4

(5

(6

(7

8

[9

j.cmi.2020.01.012

Please cite this article as: Jenks JD et al., Voriconazole plus terbinafine combination antifungal therapy for invasive Lomentospora prolificans
infections: analysis of 41 patients from the FungiScope® registry 2008—2019, Clinical Microbiology and Infection, https://doi.org/10.1016/



https://doi.org/10.1128/AAC.01244-19
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref2
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref2
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref2
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref2
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref2
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref3
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref3
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref3
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref3
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref3
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref4
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref4
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref4
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref4
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref4
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref5
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref5
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref5
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref5
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref5
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref6
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref6
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref6
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref6
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref7
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref7
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref7
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref7
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref8
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref8
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref8
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref8
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref8
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref8
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref9
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref9
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref9
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref9
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref9
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref9
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref10
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref10
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref10
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref10
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref11
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref11
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref11
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref11
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref12
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref12
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref12
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref12
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref13
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref13
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref13
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref13
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref13
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref14
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref14
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref14
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref14
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref15
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref15
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref15
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref15
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref15
http://refhub.elsevier.com/S1198-743X(20)30037-9/sref15

	Voriconazole plus terbinafine combination antifungal therapy for invasive Lomentospora prolificans infections: analysis of  ...
	Introduction
	Materials and methods
	Results
	Discussion
	Funding
	Transparency declaration
	Author contributions
	References


