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ABSTRACT Rezafungin (CD101) is a novel echinocandin under development for
once-weekly intravenous (i.v.) dosing. We evaluated the pharmacodynamics (PD) of
rezafungin against 4 Candida auris strains, using the neutropenic mouse invasive
candidiasis model. The area under the concentration-time curve (AUC)/MIC was a ro-
bust predictor of efficacy (R? = 0.76). The stasis free-drug 24-h AUC/MIC target ex-
posure for the group was 1.88, whereas the 1-log-kill free-drug 24-h AUC/MIC target
exposure was 5.77. These values are very similar to those in previous rezafungin PD
studies with other Candida spp. Based on recent surveillance susceptibility data,
AUC/MIC targets are likely to be exceeded for >90% of C. auris isolates with the
previously studied human dose of 400 mg administered i.v. once weekly.
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ezafungin (CD101) is a novel echinocandin with intravenous (i.v.) administration that is

undergoing clinical study for the treatment and prophylaxis of fungal infections,
including invasive candidiasis. Pharmacologically, rezafungin has a terminal half-life of
approximately 130 h in humans, which allows extended-interval dosing, such as the
once-weekly regimens that were studied in phase 1 and phase 2 trials (1). Rezafungin
exhibits broad in vitro potency against fungal pathogens that is comparable to that of other
echinocandins (2-4), and previous in vivo pharmacodynamic (PD) studies demonstrated
robust efficacy against Candida albicans, Candida glabrata, and Candida parapsilosis (5). In
those studies, the area under the concentration-time curve (AUC)/MIC was strongly asso-
ciated with efficacy, and rezafungin demonstrated favorable AUC/MIC targets (e.g., free-
drug AUC/MIC values of <3 for net stasis) for each species group.

Candida auris is an established global threat to human health that demonstrates unique
epidemiological and clinical characteristics, including environmental persistence, enhanced
interhuman transmission, multidrug resistance to available antifungal agents, and mortality
rates between 40 and 60% (6-8). Previous studies demonstrated that echinocandins
exhibited greater efficacy than triazoles or amphotericin B against a collection of C. auris
isolates in the mouse neutropenic invasive candidiasis model (9). Furthermore, a recent in
vitro evaluation of rezafungin against 100 C. auris isolates performed by Berkow and
Lockhart demonstrated potent activity, including activity against some strains that exhib-
ited elevated MICs with other echinocandins (10). The goal of the current studies was to
define the pharmacokinetic (PK)/PD target of rezafungin against 4 C. auris strains, using the
neutropenic mouse invasive candidiasis model.

C. auris strains were chosen based on different susceptibilities to rezafungin and
fitness in the mouse disseminated candidiasis model (Table 1). Susceptibility testing
was performed according to CLSI guidelines (11). The MICs for rezafungin varied 32-fold
(range, 0.06 to 2 pg/ml), and a single strain (B11211) contained an FKS hot spot
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TABLE 1 Characteristics of clinical C. auris strains used in the in vivo studies

Growth in untreated controls 1 570 (WIS el

Strain Country of origin (log,, CFU/kidneys) Rezafungin Fluconazole Micafungin Amphotericin B
B11220 Japan 3.06 0.06 4 0.125 0.38

B11785 Colombia 343 0.125 8 0.5 15

B11799 Colombia 3.67 0.25 16 2 0.5

B112114 India 3.17 2 256 4 1.5

aWith FKS1_HS1_S639F.

mutation (FKS1_HS1_S639F) conferring elevated echinocandin MICs. The neutropenic
mouse disseminated candidiasis model was used for all experiments. Mice were
rendered neutropenic by subcutaneous cyclophosphamide injections (150 mg/kg on
day —4 and 100 mg/kg on day —1, day +2, and day +4), to ensure neutropenia
throughout the experimental period. Three mice were included in each treatment or
control group. Mice were inoculated with each of the 4 strains at 5.99 * 0.29 log;,
CFU/ml, via the lateral tail vein. Antifungal treatment began 2 h after inoculation.
Rezafungin dosing regimens were selected to mimic the human once-weekly dosing
regimens evaluated in clinical trials. Specifically, because the half-life of rezafungin in
mice is 30 to 40 h (5), doses were administered once every 3 days over a 7-day
experimental period (i.e., doses on days 0, 3, and 6). Rezafungin doses were 1, 4, 16, and
64 mg/kg by the intraperitoneal route. After 7 days, mice were euthanized for deter-
mination of fungal CFU in the kidneys. Organism burdens in mouse kidneys after 7 days
of therapy were compared to the quantity at the start of therapy. The treatment results
were analyzed using a sigmoidal maximum effect (E,,.,) model (12). PK exposures in
this mouse model were obtained in our laboratory, and protein binding of 99.2% was
used for determination of free-drug concentrations (5). The PK exposures were plotted
relative to MICs and the previously defined PK/PD driver AUC/MIC (13). The magnitudes
of the PK/PD index (AUC/MIC) associated with net stasis and 1-log kill (when achieved)
for each strain were calculated with the equation: log,, D = log,q [E/(E..x — B)I/(N +
log,0 EDso), where E is the control growth for the stasis dose (D), E + 1 is the control
growth for the 1-log-kill dose (D), and ED,, is the 50% effective dose.

The results of rezafungin dose-ranging studies with the 4 C. auris isolates are shown
in Fig. TA. Dose-dependent activity was observed with each strain, and a net killing
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FIG 1 (A) In vivo rezafungin dose-response curves for 4 C. auris strains. Each symbol represents the mean and standard deviation (error bars) of the change in burden
in the kidneys of 3 mice. The horizontal dashed line represents the burden at the start of therapy. (B) Relationships between treatment effects for all strains and the
PK/PD index AUC/MIC for rezafungin. Each symbol represents the mean change in burden in the kidneys of 3 mice. The horizontal dashed line represents the burden
at the start of therapy. Both total (red) and free (blue) drug concentrations are shown; best-fit lines based on the Hill equation are shown for both. Also shown are
the PD parameters maximum effect (E,,,,), 50% effective dose (EDs), slope of the curve (N), and coefficient of determination for the free-drug AUC/MIC.

November 2018 Volume 62 Issue 11 e01572-18 aac.asm.org 2


https://aac.asm.org

Rezafungin against Candida auris Antimicrobial Agents and Chemotherapy

TABLE 2 Stasis and 1-log kill doses and associated AUC/MIC (total and free-drug) values in the neutropenic murine disseminated
candidiasis model?

Stasis 1-log kill

Strain MIC (mg/liter) Dose (mg/kg) Ave 24-h tAUC/MIC Ave 24-h fAUC/MIC Dose (mg/kg) Ave 24-h tAUC/MIC Ave 24-h fAUC/MIC
B11220 0.06 0.87 144.78 1.16 6.99 987.68 7.90

B11785 0.125 6.09 421.39 3.4 10.65 685.80 5.49

B11799 0.25 8.76 288.72 2.3 16.17 488.81 3.91

B11211 2 23.04 82.95 0.66 NA

Mean 9.69 234.46 1.88 11.27 720.76 5.77

Median 743 216.75 1.73 10.65 685.80 5.49

SD 9.48 151.53 1.21 4,62 251.26 2.01

aAve, average; tAUC/MIC, total-drug AUC/MIC; fAUC/MIC, free-drug AUC/MIC; NA, not achieved.

effect was achieved against all strains, compared to the burden at the start of therapy.
A >1-log kill was achieved for 3 of 4 strains; only the most resistant strain (B11211) did
not achieve a 1-log-kill endpoint over the dose range. The treatment data modeled
relative to the AUC/MIC index (using both total and free-drug concentrations) are
shown in Fig. 1B. As expected, there was a strong relationship between AUC/MIC and
treatment effect, based on nonlinear regression analysis using the Hill equation
(R? = 0.76). The stasis doses, 1-log-kill doses (when achieved), and associated
AUC/MIC exposures for each strain are shown in Table 2. For the aggregate isolate
group, the stasis and 1-log-kill free-drug 24-h AUC/MIC targets were 1.88 and 5.77,
respectively. These PK/PD targets are very similar to those against other Candida
species in this in vivo model. In our previous study, for example, the stasis free-drug
24-h AUC/MIC target for C. albicans was 2.89, and 1-log kill was observed at a target
of 5.14. Our efficacy results are also congruent with recent data obtained in the
mouse fungal infection model by Hager and colleagues (14). Integrating the current
PD results in the context of human PK exposures helps to elucidate the potential
efficacy of this agent in clinical practice. Human PK studies with rezafungin dem-
onstrated that 400 mg/kg administered i.v. once every 7 days resulted in an AUC
from 0 to 168 h of 1,840 mg - h/liter (1). Incorporating human protein binding
(97.4%) and converting the exposure to an average daily (24-h) AUC yields a result
of approximately 7 mg - h/liter. Using these free-drug estimates and the stasis target
identified in this study yields an MIC ceiling estimate of 2 to 4 mg/liter. If the
1-log-kill target exposures from our study are used, then the MIC ceiling is 1 to 2
mg/liter. In a recent surveillance study examining the rezafungin MIC distribution
for 100 C. auris clinical isolates, only 4 isolates (4%) had MIC values of =1 mg/liter
(10). Thus, rezafungin therapy in humans would be expected to exceed the PK/PD
targets for the vast majority of patients with C. auris infections.

In summary, rezafungin exhibited potent in vivo activity against a group of clinical
C. auris strains. As in other echinocandin studies, the PK/PD index AUC/MIC strongly
predicted efficacy. PK/PD free-drug 24-h AUC/MIC target exposures of 1.88 and 5.77 led
to net stasis and 1-log kill, respectively. Integration of these targets with human PK
studies suggests that the clinically studied dose of 400 mg administered i.v. once a
week would meet or exceed the PD target for >90% of C. auris isolates. These findings
suggest that rezafungin may be a useful option for patients with C. auris infections, and
further clinical study is warranted.
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