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Introduction

Candida auris is an emerging, multi-resistant pathogen responsible for invasive hospitalacquired infections [START_REF] Lone | Candida auris the growing menace to global health[END_REF][START_REF] Spivak | Candida auris: an emerging fungal pathogen[END_REF][START_REF] Taori | Candida auris: a review of the literature[END_REF]. Isolated for the first time from an ear sample in Japan [START_REF] Satoh | Candida auris sp. nov., a novel ascomycetous yeast isolated from the external ear canal of an inpatient in a Japanese hospital[END_REF] and initially described as a rare pathogen, this species was increasingly detected worldwide in less than a decade after its first isolation. The first known C. auris infections were documented in South Korea in 1996 [START_REF] Lee | First three reported cases of nosocomial fungemia caused by Candida auris[END_REF]. Infections due to C. auris have been reported in several countries across all four continents [START_REF] Chowdhary | New clonal strain of Candida auris, Delhi, India[END_REF][START_REF] Emara | Candida auris candidemia in Kuwait, 2014[END_REF][START_REF] Mohsin | The first cases of Candida auris candidaemia in Oman[END_REF][START_REF] Araúz | Isolation of Candida auris from 9 patients in Central America: importance of accurate diagnosis and susceptibility testing[END_REF][START_REF] Ben-Ami | Multidrug-resistant Candida haemulonii and C. auris, Tel Aviv, Israel[END_REF][START_REF] Ruiz-Gaitán | An outbreak due to Candida auris with prolonged colonisation and candidaemia in a tertiary care European hospital[END_REF][START_REF] Chowdhary | Multidrug-resistant endemic clonal strain of Candida auris in India[END_REF][START_REF] Riat | First case of Candida auris in Switzerland: discussion about preventive strategies[END_REF][START_REF] Larkin | The emerging pathogen Candida auris: growth phenotype, virulence factors, activity of antifungals, and effect of SCY-078, a novel glucan synthesis inhibitor, on growth morphology and biofilm formation[END_REF][START_REF] Barantsevich | Emergence of Candida auris in Russia[END_REF][START_REF] Desoubeaux | Candida auris in contemporary mycology labs: a few practical tricks to identify it reliably according to one recent french experience[END_REF][START_REF] Adams | Candida auris in Healthcare Facilities, New York, USA, 2013-2017[END_REF][START_REF] Chow | Multiple introductions and subsequent transmission of multidrug-resistant Candida auris in the USA: a molecular epidemiological survey[END_REF].

Initially, C. auris was probably underestimated due to misidentification of C. auris as C. haemulonii, Candida famata, Candida sake, Saccharomyces cerevisiae or Rhodotorula glutinis by commercial identification techniques in clinical laboratories [START_REF] Kathuria | Multidrugresistant Candida auris misidentified as Candida haemulonii: characterization by Matrix-Assisted Laser Desorption Ionization-Time of Flight Mass Spectrometry and DNA sequencing and its antifungal susceptibility profile variability by Vitek 2, CLSI broth microdilution, and Etest method[END_REF][START_REF] Sarma | Current perspective on emergence, diagnosis and drug resistance in Candida auris[END_REF][START_REF] Mizusawa | Can multidrugresistant Candida auris be reliably identified in clinical microbiology laboratories?[END_REF][START_REF] Chowdhary | Candida auris: a rapidly emerging cause of hospitalacquired multidrug-resistant fungal infections globally[END_REF]. To enable correct identification, MALDI-TOF MS is required [START_REF] Kathuria | Multidrugresistant Candida auris misidentified as Candida haemulonii: characterization by Matrix-Assisted Laser Desorption Ionization-Time of Flight Mass Spectrometry and DNA sequencing and its antifungal susceptibility profile variability by Vitek 2, CLSI broth microdilution, and Etest method[END_REF]. This method performs well when a sufficient number of Candida auris reference spectra from different geographical origins are included in the database.

The in vitro susceptibility profile of C. auris isolates has been explored by using several antifungal susceptibility testing methods, including commercial kits. Nevertheless, to correctly interpret the results, confirmation by the reference dilution method is necessary [START_REF] Kathuria | Multidrugresistant Candida auris misidentified as Candida haemulonii: characterization by Matrix-Assisted Laser Desorption Ionization-Time of Flight Mass Spectrometry and DNA sequencing and its antifungal susceptibility profile variability by Vitek 2, CLSI broth microdilution, and Etest method[END_REF][START_REF] Sarma | Current perspective on emergence, diagnosis and drug resistance in Candida auris[END_REF]. The resistance of C. auris to antifungals is worrying for the treatment of infections caused by this yeast. Although few C. auris strains exhibit elevated MIC for all three major classes of antifungal drugs i.e. azoles, polyenes and echinocandins [START_REF] Chowdhary | A multicentre study of antifungal susceptibility patterns among 350 Candida auris isolates (2009-17) in India: role of the ERG11 and FKS1 genes in azole and echinocandin resistance[END_REF][START_REF] Lockhart | Simultaneous emergence of multidrug-resistant Candida auris on 3 continents confirmed by Whole-Genome Sequencing and epidemiological analyses[END_REF], resistance can evolve quite rapidly in this species especially to echinocandins [START_REF] Biagi | Development of high-level echinocandin resistance in a patient with recurrent Candida auris candidemia secondary to chronic candiduria[END_REF]. Therefore, continuous monitoring of the emergence of resistance is recommended in patients infected or colonized with C. auris.

Echinocandins are the first line of treatment for C. auris infections [START_REF] Kenters | Control of Candida auris in healthcare institutions: Outcome of an International Society for Antimicrobial Chemotherapy expert meeting[END_REF] and amphotericin B is an alternative choice, depending on the in vitro susceptibility of the isolate [START_REF] Spivak | Candida auris: an emerging fungal pathogen[END_REF][START_REF] Taori | Candida auris: a review of the literature[END_REF]. In the face of this multi-resistance and the lack of evidence to support combined therapies, it seems interesting to explore antifungal interactions against C. auris. In a previous study, it has been shown that combination of flucytosine with amphotericin B, voriconazole or micafungin didn't show any synergism but could be nevertheless of interest due to the absence of antagonism [START_REF] Bidaud | In vitro antifungal combination of flucytosine with amphotericin B, voriconazole, or micafungin against Candida auris shows no antagonism[END_REF]. Another combination study showed that the interaction between micafungin and voriconazole was synergistic against Candida auris [START_REF] Fakhim | In vitro interactions of echinocandins with triazoles against multidrug-resistant Candida auris[END_REF]. Because the treatment of fungal infections is limited by the existence of resistance and the low number of antifungal families, drug repurposing could be a good alternative for managing difficult-to-treat infections [START_REF] Wall | Screening a repurposing library for inhibitors of multidrug-resistant Candida auris identifies ebselen as a repositionable candidate for antifungal drug development[END_REF].

This strategy has already allowed to identify off-patent compounds against Candida species including C. auris [START_REF] De Oliveira | Identification of off-patent compounds that present antifungal activity against the emerging fungal pathogen Candida auris[END_REF][START_REF] Wall | Repositionable compounds with antifungal activity against multidrug resistant Candida auris identified in the medicines for Malaria Venture's pathogen box[END_REF]. Another interesting possibility is the combination of polymyxin B, an antibiotic of the family of polymyxins, with an antifungal of the family of echinocandins, as these compounds have different cellular targets. The first evaluation of colistin against yeasts was published in 1970 and showed the in vitro fungicidal activity of colistin against C. tropicalis [START_REF] Nicholls | Polymyxin sensitivity of Candida tropicalis[END_REF]. Combinations of polymyxin B or colistin with caspofungin have been shown to be synergistic against several Candida spp. including azole-resistant isolates [START_REF] Maccallum | Enhanced efficacy of synergistic combinations of antimicrobial peptides with caspofungin versus Candida albicans in insect and murine models of systemic infection[END_REF][START_REF] Zeidler | Synergy of the antibiotic colistin with echinocandin antifungals in Candida species[END_REF][START_REF] Adams | In vitro synergistic activity of caspofungin plus polymyxin b against fluconazole-resistant Candida glabrata[END_REF].

The purpose of the present study was to evaluate the in vitro interaction between colistin, and either caspofungin or micafungin, against C. auris isolates.

Materials and Methods

Isolates

Fifteen strains previously identified as C. auris by DNA sequencing [START_REF] Satoh | Candida auris sp. nov., a novel ascomycetous yeast isolated from the external ear canal of an inpatient in a Japanese hospital[END_REF][START_REF] Chowdhary | New clonal strain of Candida auris, Delhi, India[END_REF][START_REF] Cendejas-Bueno | Reclassification of the Candida haemulonii complex as Candida haemulonii (C. haemulonii group I), C. duobushaemulonii sp. nov. (C. haemulonii group II), and C. haemulonii var. vulnera var. nov.: three multiresistant human pathogenic yeasts[END_REF][START_REF] Kim | Candida haemulonii and closely related species at 5 university hospitals in Korea: identification, antifungal susceptibility, and clinical features[END_REF] were used.

Strains were from different geographical origin (India (n=12), Korea (n=2), Japan (n=1)), and included the type strain of the species (CBS 10913). Isolates were retrieved from frozen stock on Sabouraud dextrose agar supplemented with chloramphenicol and gentamicin to ensure purity. The two reference strains Candida parapsilosis ATCC 22019 and Candida krusei ATCC 6258 were used as quality controls.

Drugs and medium

RPMI 1640 medium with l-glutamine but without sodium bicarbonate (Sigma-Aldrich, Saint Quentin Fallavier, France) buffered to pH 7.0 with 0.165 M morpholinepropanesulfonic acid (VWR, Fontenay-sous-Bois, France) and supplemented with 2% of glucose was used as the test medium. The drug tested included caspofungin (Sigma-Aldrich), micafungin (Astellas Pharma, Tokyo, Japan), and colistin (Acros Organics BVBA, Geel, Belgium). Stock solutions were prepared at 1600 µg/mL in DMSO for both echinocandins and at 12800 µg/mL in water for colistin. Stock solutions were kept at -80°C until used.

Microplate preparation for checkerboard

The interactions of colistin with either caspofungin or micafungin were investigated by using the guidelines of the Antifungal Susceptibility Testing subcommittee of the European Committee on Antimicrobial Susceptibility Testing (EUCAST-AFST) reference technique, modified for a broth microdilution checkerboard procedure [START_REF] Vitale | Antifungal combinations[END_REF]. For that, 96-well flat-bottom microtiter plates (VWR) were used. Drugs dilutions were prepared at four times the final concentration by following the drug dilution scheme recommended by EUCAST [START_REF] Arendrup | Subcommittee on Antifungal Susceptibility Testing (AFST) of the ESCMID European Committee for Antimicrobial Susceptibility Testing (EUCAST). Method for the determination of broth dilution minimum inhibitory concentrations of antifungal agents for yeasts[END_REF]. Final concentrations ranged from 1 to 64 µg/mL for colistin, 0.004 to 2 µg/mL for caspofungin and micafungin. For two-dimensional microplate preparation, 50 µL of each concentration of colistin was added into wells 1 to 11 of each column, and then 50 µL of the echinocandin was added into wells A to H of each line. The wells of column 11 and the wells of line H contained colistin and the echinocandin alone, respectively. Colum 12 served as the growth control and contained only the RPMI medium with the solvent but without antifungal drugs.

Microplates were kept at -20°C until the day of testing.

Inoculum and incubation

Isolates were grown on Sabouraud dextrose agar for 24h at 37°C and yeast cell suspension were prepared in sterile water and adjusted to 0.5 McFarland. After a 1/10 dilution step in water, each well of the plate was inoculated with 100 µl of the yeast cell suspension resulting in a final inoculum size of 0.5-2.5x10 5 CFU/ml. Microplates were incubated at 37°C and read spectrophotometrically after 24h of incubation. The experiments were performed in triplicate.

For each combination, an uninoculated blank plate (100µl of sterile water was added to each well) was incubated in the same conditions.

Reading

Spectrophotometric reading was performed with an automated Dynex MRX spectrophotometer (Dynex Technology, Chantilly, VA, USA) at 550 nm. After subtraction of the blank optical density values of the uninoculated plate, the percentage of growth for each well was calculated by comparison with the growth for the drug-free control wells. A growth inhibition endpoint of 50% was used both for the drugs tested alone and in combination. 

Analysis of results

High off-scale

FICI.

For calculation of the FICI, the FIC of each drug was first calculated as follow. In all wells corresponding to an MIC, the FICA was obtained by dividing the concentration of drug A when used in combination (CA) by the MIC of the drug when used alone (MICA). Similarly, FICB was obtained by dividing the concentration of drug B when used in combination (CB) by the MIC of the drug when used alone (MICB). FICI was then calculated by the following equation:

FICI = FICA + FICB = (CA / MICA) + (CB / MICB)
Interactions were interpreted as follows: synergy for FICI ≤ 0,5, indifference for FICI >0.5 to ≤ 4,0, and antagonism for FICI >4 [START_REF] Odds | Synergy, antagonism, and what the chequerboard puts between them[END_REF].

Response surface modelling.

There are several problems with the FICI approach. First, not all the data generated by the checkerboard experiments are used (only those data corresponding to an MIC are used for the calculation of the FICI). Second, the MIC determination is dependent on the breakpoint used (complete or partial inhibition) and therefore the final results may be different based on the choice of the breakpoint. Therefore, a response surface approach, independent of an endpoint and using all the data, was also used. This kind of approach has been previously used for testing drug interactions against yeasts [START_REF] Dorsthorst | In vitro interaction of flucytosine combined with amphotericin b or fluconazole against thirty-five yeast isolates determined by both the fractional inhibitory concentration index and the response surface approach[END_REF]. Briefly, from the experimental data expressed as percentage of growth for each well of the microplate, the dose-response curve of each drug alone is fitted to a Hill equation [START_REF] Veroli | Combenefit: an interactive platform for the analysis and visualization of drug combinations[END_REF].

From the two dose-response curves, a theoretical response surface of the combination corresponding to an indifferent interaction is calculated based on the Bliss model. The experimental response surface is then compared to the modelled response surface to calculate the synergy distribution. For visualization, the synergy levels can be mapped on the experimental combination dose-response surface. To summarize the synergy distribution, the SUM-SYN-ANT metric was used. This metric represent the sum of synergy and antagonism observed in the concentration space. For interpreting the SUM-SYN-ANT metric, an experimental plate of a combination of an antifungal with itself (micafungin combined with micafungin) was performed. The SUM-SYN-ANT of this experimental plate was 24.5%. Synergy and antagonism were assumed when the SUM-SYN-ANT was >24.5% and <-24.5%, respectively. Between -24.5 and 24.5%, a no-interaction was concluded. All the calculations were performed with the Combenefit software [START_REF] Veroli | Combenefit: an interactive platform for the analysis and visualization of drug combinations[END_REF][START_REF] Schwarz | In vitro interactions between isavuconazole and tacrolimus, cyclosporin A or sirolimus against mucorales[END_REF].

Results

The results of one of the three replicates, for the tested drugs alone and in combination against C. auris isolates are summarized in Tables 1 and2. The MIC ranges (and GM) of drugs alone against the strains were 0.25 to 1 µg/mL (0.691 µg/mL) and 0.03 to 0.125 µg/mL (0.114 µg/mL) for caspofungin and micafungin, respectively. There was no activity of colistin alone with MIC of >64 µg/mL for all the isolates. Similar results were obtained for the three replicates: MIC values for drugs alone were within +/-2log2 dilutions in 100% of the cases.

Analysis of interactions was evaluated by two different approaches: calculation of the FIC indices based on Loewe additivity and by a response surface method based on Bliss independence.

By FIC indices calculation, when caspofungin was combined with colistin, the MIC ranges decreased to 0.015 to 0.125 µg/mL and 1 to 8 µg/mL for caspofungin and colistin, respectively. A strong synergy was observed for all the isolates with FICI ranging from 0.08 to 0.14. When micafungin was combined with colistin the MIC ranges of micafungin remained unchanged from 0.03 to 0.125 µg/mL while colistin decreased to 1 µg/mL. FICI ranged from 0.51 to 1.01 which was indicative of no-interaction against all Candida auris isolates.

When the data were analysed with the response surface approach based on the Bliss model, similar results were obtained. For the combination of colistin with caspofungin the SUM-SYN-ANT metric ranged from 92.8 to 185.07 indicative of strong synergy for all the strains (Table 1). An example of the synergy mapped on the dose-response surface, along with the matrix of synergy for the strain CBS 10913 is shown in Figure 1. When micafungin was combined with colistin, the SUM-SYN-ANT metric ranged from 8.82 to 40.87. With a significant threshold at 24.5%, synergy was observed for 9 isolates out of 15 (60%). Among these 9 isolates, 8/9 belongs to the Indian clade and the last belongs to the east Asian clade.

The dose-response surface, along with the matrix of interaction for the strain CBS 10913 is shown in Figure 2.

Antagonism was never observed for any isolates, whatever the method of analysis.

Discussion

C. auris is a multi-drug resistant organism that emerged across the five continents [START_REF] Taori | Candida auris: a review of the literature[END_REF].

Therapeutic options for C. auris are limited. According to the recommendations, echinocandins are the best choice for initial treatment [START_REF]Treatment and management of infections and colonization. Recommendations for treatment of Candida auris infections[END_REF]. Nevertheless, the mortality remains high and echinocandins resistance has been reported [START_REF] Bidaud | Candida auris: An emerging drug resistant yeast -A mini-review[END_REF][START_REF] Lockhart | Candida auris and multidrug resistance: defining the new normal[END_REF]. Therefore, new therapeutic options are needed. In this context, combination therapy may be of interest.

Currently, few antifungal combinations have been evaluated against C. auris. Interactions between flucytosine and amphotericin B, voriconazole, or micafungin have been recently tested against a collection of 15 clinical isolates of C. auris and showed the absence of antagonism. Several other combinations between an azole and an echinocandins have been evaluated against 10 C. auris isolates [START_REF] Fakhim | In vitro interactions of echinocandins with triazoles against multidrug-resistant Candida auris[END_REF]. Synergy was observed for the combination of micafungin with voriconazole against all the isolates tested while indifferent interactions were seen for the combinations micafungin + fluconazole, caspofungin + fluconazole, and caspofungin + voriconazole.

Combinations of antifungals with non-antifungal drugs have also been tested in the context of drug repurposing. Indeed, since a few years, the drug repurposing of "off-patent" molecules is an alternative for the treatment of invasive infections [START_REF] Wall | Screening a repurposing library for inhibitors of multidrug-resistant Candida auris identifies ebselen as a repositionable candidate for antifungal drug development[END_REF]. The advantages of this approach are a lower cost and a shorter development timeline compared to the development of new molecules. In a study of 1280 molecules belonging to the Prestwick Chemical library, two drugs (ebselen, an anti-inflammatory and suloctidil, a vasodilator) showed synergistic interactions with anidulafungin and voriconazole (FICI <0.44 and <0.5, respectively) on C. auris [START_REF] Wall | Screening a repurposing library for inhibitors of multidrug-resistant Candida auris identifies ebselen as a repositionable candidate for antifungal drug development[END_REF][START_REF] De Oliveira | Identification of off-patent compounds that present antifungal activity against the emerging fungal pathogen Candida auris[END_REF]. These new drugs should be evaluated as therapeutic alternative to treat C. auris infections. In another study of 10 isolates of C. auris it was shown that the combination of sulfamethoxazole with voriconazole restored the fungistatic activity of voriconazole against voriconazole-resistant isolates. The same results were found for the combination of sulfamethoxazole with itraconazole. But in the study, combinations were effective according to the underlying mechanism of resistance to azoles. Combinations were effective if the mechanism was an overproduction of or decreased affinity for the azole target (ERG 11).

Combinations were ineffective when the mechanism of azole resistance was due to efflux pump overexpression [START_REF] Eldesouky | Synergistic interactions of sulfamethoxazole and azole antifungal drugs against emerging multidrug-resistant Candida auris[END_REF].

In the present study, we tested the combination of colistin with two antifungals belonging to the family of the echinocandins (caspofungin and micafungin). When colistin was combined with caspofungin, FICI was <0.15 indicative of a strong synergy for all the strains. For the combination of colistin with micafungin, FICI was >0.5 and no antagonism was observed. Synergy was nevertheless observed in 60% of the isolates when the checkerboard results were analysed by the response surface approach. The differential effect between caspofungin and micafungin when there are tested in combination has been previously reported [START_REF] Fakhim | In vitro interactions of echinocandins with triazoles against multidrug-resistant Candida auris[END_REF][START_REF] Kovács | Synergistic effect of nikkomycin Z with caspofungin and micafungin against Candida albicans and Candida parapsilosis biofilms[END_REF][START_REF] Denardi | Activity of combined antifungal agents against multidrug-resistant Candida glabrata strains[END_REF]. The explanation of the differential behaviour between this two echinocandins remains unclear.

With these encouraging results of combination of colistin with caspofungin, it would be interesting to further explore combinations of colistin with other classes of antifungals. To our knowledge, this is the first attempt to use colistin in combination against C. auris and our results are in agreement with previous studies that evaluate combinations including colistin as a drug partner against Candida spp.

As for colistin, it belongs to the family of polymyxins, from the group of polymyxins E. This class of antibiotic was rejected in the 1980s because of its neuro and nephrotoxicity.

Currently, it is being re-used as an option for treating multidrug-resistant gram negative bacteria [START_REF] Yousfi | In vitro polymyxin activity against clinical multidrug-resistant fungi[END_REF]. It targets the external membrane of the bacteria and more precisely the lipid A of lipopolysaccharide. There is a displacement of the Ca2+ and Mg2+ who belong to the lipid A, which results in alteration of the external membrane and then an increase in membrane permeability leading to cell death. Colistin could favour the penetration of other antibiotics or antifungals as suggested in the study of Yousfi and al. that showed synergistic interaction between azoles and colistin [START_REF] Yousfi | In vitro polymyxin activity against clinical multidrug-resistant fungi[END_REF]. In this same study, the combination of colistin with amphotericin B was evaluated against 11 multi-drug resistant yeasts. The permeabilization of the fungal membrane induced by amphotericin B plus the damage of the membrane induced by colistin would explain the synergistic effect of the two combined [START_REF] Yousfi | In vitro polymyxin activity against clinical multidrug-resistant fungi[END_REF].

Combination of colistin with caspofungin has also been evaluated in several studies. Notably one from 2013, highlighting a synergy of this combination against Candida albicans both in vitro and in vivo in a Galleria mellonella model [START_REF] Maccallum | Enhanced efficacy of synergistic combinations of antimicrobial peptides with caspofungin versus Candida albicans in insect and murine models of systemic infection[END_REF]. Another study focused on the synergy between colistin and caspofungin. It was suggested that the alteration of the cell wall by the echinocandin could facilitate the access of colistin to the fungal membrane. In addition, the study showed that for the association to be synergistic, the strains had to be previously susceptible to echinocandins, otherwise the combination was ineffective [START_REF] Zeidler | Synergy of the antibiotic colistin with echinocandin antifungals in Candida species[END_REF].

In present study, we used the checkerboard method to generate drug interaction data and the results were primarily analysed by the FICI calculation (based on the Loewe additivity model). Nevertheless, it is noteworthy that this kind of analysis may be difficult, particularly for the choice of the most suitable inhibition endpoint which could be different for testing the drug alone and the drugs in combinations. For this reason, we also employed an alternative method, namely the response-surface modelling (based on the Bliss independence model). This approach is not dependent of an MIC endpoint and all the concentrations tested in combination can be used for the calculations. Moreover, with this method, the synergy can be visualized on the three-dimensional response surface.

In the present study, there are two main limits. The first and most important is the resistance profile of our strains. Indeed, none of the strains were resistant to echinocandins and only 5/15 had a resistance to voriconazole (if we consider a breakpoint 2 µg/mL) and all strains were susceptible to other antifungals. Combination of colistin with caspofungin should be tested on echinocandin-resistant strains and multi-resistant strains. The second is the representativeness of our study cohort, which has only two clades out of the existing four. It is known that there is a strong phylogeographic structure within the same clade. It would be interesting to test isolates belonging to the other clades.

It has been shown that the inter-laboratory reproducibility for caspofungin susceptibility testing by reference methods was not optimal [START_REF] Espinel-Ingroff | Interlaboratory variability of caspofungin MICs for Candida spp. using CLSI and EUCAST methods: should the clinical laboratory be testing this agent?[END_REF]. This may be a problem for categorization of strains as susceptible or resistant but certainly not in assessing the interaction between caspofungin and another antimicrobial.

In summary we demonstrated that colistin in combination with caspofungin is synergistic against C. auris and that there is no antagonism when colistin is combined with micafungin.

The development of new antifungal drugs being active against C. auris will be essential to eradicate multidrug-resistant isolates. Before new drugs are available on the market, the emergence of this species and its disturbing resistance to antifungals encourage the study of new therapeutic strategies, including the combination of antibiotics and antifungals.
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  MICs were converted to the next highest concentration. Two different methods were used to analyse the drug interactions: one based on the Loewe additivity model (by calculation of the fractional inhibitory concentration index (FICI)) and one based on the Bliss independence model (by response surface modelling).
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 1 Figure legends: Figure 1: Combination of caspofungin with colistin against C. auris CBS 10913 analysed by response surface modelling based on the Bliss model. (A) Synergy mapped on the experimental response surface, (B) Matrix of the synergy distribution, (C, D) Dose-response curve of each drug alone. Combined results from three independent experiments were used for analysis.

Figure 2 :

 2 Figure 2: Combination of micafungin with colistin against C. auris CBS 10913 analysed by response surface modelling based on the Bliss model. (A) Synergy mapped on the experimental response surface, (B) Matrix of the synergy distribution, (C, D) Dose-response curve of each drug alone. Combined results from three independent experiments were used for analysis.
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