INtroduction

. Invasive candidiasis is an important healthcare-associated
fungal infection mostly caused by Candida albicans,
C. 8labrata, and C. parapsilosis.

. Post-antifungal effect (PAFE) is the amount of time fungal
growth is inhibited after a brief exposure to an antifungal agent.

. Understanding PAFE is clinically useful when evaluating
antifungal therapeutic regimens.

. Amphotericin B, fluconazole, and micafungin are
representative of systemic antifungal agents used to treat
candidiasis.

. In this study, the PAFE of amphotericin B, fluconazole, and
micafungin were evaluated against C. albicans, C. glabrata,
and C. parapsilosis isolates.

Vlaterials and Methods

. Candida albicans ATCC 90028, Candida parapsilosis ATCC
22019, and one clinical isolate of Candida glabrata were
tested.

. Antifungal susceptibility testing was performed using the
Clinical and Laboratory Standards Institute (CLSI) reference
broth microdilution method.

— Amphotericin B (Sigma-Aldrich), fluconazole (USP), and
micafungin (Sigma-Aldrich) were tested.

— Each isolate was tested In triplicate to establish baseline
MIC values (bMIC).

— Modal MIC values were used to determine drug
concentrations for PAFE testing.

. For PAFE determinations, antifungal concentrations of 1X,
4X, and 16X the baseline MIC were used.

. A starting inoculum of 1-5x10° CFU/mL from a fresh culture
was added to RPMI with the respective antifungal at the
desired concentration, either 1X, 4X, or 16X the bMIC.

— A growth control that was not exposed to an antifungal
agent was used to determine the standard 1log,  increase.

. After a 1 h exposure to the antifungal agent, the cells were
washed three times with RPMI and reconstituted with pre-
warmed RPMI to a final volume of 10mL.

. Colony counts were performed at TO (pre-exposure) after the
1 h drug exposure and after the cell wash (T1).

— Test cultures were re-incubated following final cell wash.

— Colony counts were performed at 12, T4, 18, T12, T24, and
T48 hours.

. PAFE was calculated as the difference in time required for
Isolates to grow 1log,  after the final cell wash compared to
the untreated growth control.

— PAFE =T - C, where T is time required for isolate to increase
1log, , (in CFU) after drug removal and C is time required for
untreated growth control to increase 1log,  after undergoing
the same process performed on the test culture.

. The reduction in starting inocula, in log-kill, was also
calculated over the 48 h study period.
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Results

. PAFE results and bMICs for amphotericin B, fluconazole, and

micafungin are shown in Table 1.

. Amphotericin B exhibited prolonged PAFE (>40 h) against

all Candida species, regardless of the concentration tested
(Figure 1)

— C. glabrata displayed a PAFE of 40.1 h at 1X bMIC and
>46.1 h at 4X and 16X bMIC.

— PAFE values were >45.7 h at all concentrations tested
against C. albicans.

— The amphotericin B PAFE against C. parapsilosis was
>471.5 h at all concentrations tested. Notably, amphotericin
B was the only antifungal displaying prolonged PAFE
against C. parapsilosis (Figure 1).

. At 16X bMIC, no cells were recovered following
1 h of amphotericin B exposure against C. albicans,
C. parapsilosis, and C. glabrata (Table 2).

. In addition, no viable cells were recovered at any
amphotericin B concentration tested against C. glabrata
or at 4X the bMIC against C. albicans (Table 2).

. A reduction of 1.91 and 2.71 log, , in the viable cell
counts were observed for amphotericin B at 1X and 4X
the bMIC against C. parapsilosis, respectively (Table 2).

. Short PAFE times were observed for fluconazole against

C. albicans (range, 0.6-2.5 h) regardless of the concentration
tested (Figure 2, Table 1).

— No PAFE was observed for fluconazole at the
concentrations tested against C. parapsilosis.

— No decrease in the viable cell counts (log-kill) was
observed after 1 h exposure to fluconazole for C. albicans
or C. parapsilosis (Table 2).

— C. glabrata showed elevated fluconazole bMIC values; PAFE
was not tested against this isolate.

. Micafungin exhibited prolonged PAFE against C. albicans and

C. 8labrata, but no PAFE was observed against C. parapsilosis
irrespective of the concentrations tested (Figure 3, Table 1).

— PAFE was >41.1 h against C. albicans at all concentrations
tested and the log, , reduction in the viable cell counts
varied from 0.11 at 1X the bMIC to 0.95 at 16X the bMIC.

— C. glabrata displayed PAFE values of 37.4 h at 1X bMIC
and >46.4 h at 4X and 16X the micafungin bMIC.

— C. glabrata exposure to micafungin caused a reduction
In the viable cell counts in a concentration-dependent
manner (Table 2; Figure 3).

— No decrease In the viable cell counts was observed
after 1 h exposure to micafungin against C. parapsilosis,
regardless of the concentrations tested (Table 2).

Figure 1. Amphotericin B post-antifungal effect (PAFE)

against C. albicans, C. parapsilosis, and C. glabrata at 1X,
4X, and 16X the baseline MIC values.
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Table 1. Post-Antifungal Effect (PAFE) for amphotericin B,
fluconazole, and micafungin against C. albicans,
C. parapsilosis, and C. glabrata

Antifungal / Microorganism
tested

Amphotericin B

PAFE (hours) at the following multiple of bMIC

bMIC (mg/L) 1X ax 16X

C. albicans 1

C. parapsilosis 1

C. 8labrata 1

Fluconazole

C. albicans 0.25 0.6 2.5 0.6

C. parapsilosis 1

C. glabrata 128 NT NT NT

Micafungin

C. albicans 0.015 >41.1 >41.1 >41.1

C. parapsilosis 1 <0.0 <0.0 <0.0

C. glabrata 0.03 37.4 >46.4 >46.4

Abbreviations: bMIC, baseline MIC: NT, not tested.

Table 2. Reduction In starting inocula (PAFE, in log-kill)
of C. albicans, C. parapsilosis, and C. glabrata after 1-hour
exposure to amphotericin B, fluconazole, and micafungin

Maximum log reduction in colony counts over
48-hour period

1X 4xX 16X

Antifungal / Microorganism

tested bMIC (mg/L)

Amphotericin B

C. albicans 1 ND

C. parapsilosis 1

C. glabrata 1 ND ND

Fluconazole

C. albicans 0.25 —-0.02 —0.02

C. parapsilosis 1 -0.33 -0.39

C. glabrata 128 NT NT

Micafungin

C. albicans 0.015 0.11 0.70

C. parapsilosis 1 -0.26 -0.29

C. glabrata 0.03 0.70 1.49

Abbreviations: ND, not determined, or below the limit of detection (102 CFU/mL); NT, not tested.
Negative values indicate that there was no reduction in colony counts compared with the starting inoculum.

Figure 2. Fluconazole post-antifungal effect (PAFE) against

C. albicans and C. parapsilosis at 1X, 4X, and 16X the
baseline MIC values
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Figure 3. Micafungin post-antifungal effect (PAFE) against
C. albicans, C. parapsilosis, and C. glabrata at 1X, 4X, and
16X the baseline MIC values
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Conclusions

. Differences in PAFE against Candida spp. are useful when
considering the dosing of antifungal agents.

. Amphotericin B had the most sustained activity following
drug removal among the antifungal agents tested against
this set of Candida isolates.

. Micafungin displayed prolonged PAFE against C. albicans
and C. glabrata, but no PAFE was observed against
C. parapsilosis.

. Fluconazole had no activity against C. glabrata and limited
PAFE against C. parapsilosis and C. albicans isolates.

Acknowledgements

This study was supported by JMI| Laboratories.

References

CLSI. M2/7Ed4E. Reference Method for Broth Microdilution
Antifungal Susceptibility Testing of Yeasts, fourth edition.

Wayne, PA, Clinical and Laboratory Standards Institute, 2017.

CLSI. M60OEd2E. Performance standards for antifungal
susceptibility testing of yeasts. Wayne, PA, Clinical and
Laboratory Standards Institute, 2020.

Ernst EJ, Klepser ME, Pfaller MA. Postantifungal effects of
echinocandin, azole, and polyene antifungal agents against

Candida albicans and Cryptococcus neoformans. Antimicrob
Agents Chemother. 2000;44(4):1108-1111.

Nguyen KT, Ta P Hoang BT, et al. Characterising the post-
antifungal effects of micafungin against Candida albicans,

Candida glabrata, Candida parapsilosis and Candida krusei
isolates. Int J Antimicrob Agents. 2010;35(1):80-84.

Shields RK, Nguyen MH, Press EG, Clancy CJ. Five-

minute exposure to caspofungin results in prolonged
postantifungal effects and eliminates the paradoxical growth
of Candida albicans. Antimicrob Agents Chemother. 2011
Jul;55(7):3598-602.

Smith RP Baltch A, Bopp LH, Ritz WJ, Michelsen PP Post-
antifungal effects and time-kill studies of anidulafungin,
caspofungin, and micafungin against Candida glabrata

and Candida parapsilosis. Diagn Microbiol Infect Dis.
2011;71(2):131-138.

Contact O 2

Nl

3

Cecilia Carvalhaes, MD, PhD

JMI Laboratories

345 Beaver Kreek Centre, Suite A
North Liberty, lowa 52317

To obtain a PDF of this poster:

www.milabs.com/data/posters
Phone: (319) 665-3370 /ECCMID2021_PAFEEffect.pdf

Fax: (319) 665-3371 Charges may apply. No personal
Email: Cecilia-carvalhaes@jmilabs.com information is stored.

Scan the QR code or visit https://



