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How prevalent are breakthrough infections?

Invasive candidiasis and candidemia
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Most studied in heme-onc
populations receiving
fluconazole prophylaxis

Breakthrough infections were
caused by more resistant
pathogens, but not consistently
associated with higher
mortality

https://twitter.com/moore wijustin/status/1457044924348653572?lang=ar

Host Factors Host immunosupprassion e} including presence and duration of neutropenia, receipt

of corticosteroid therapy, and other immunosuppressive medications

Intensive care unit stay (85,27, 28]

Exposure =2 antibiotics for at least 14 days [2€]

suboptimal antifungal pharmacokinetics [99-101]

Failure of source control (e.g., undrained abscesses), and “sanctuary” sites allowing for

Single nucleotide polymorphisms within genes encoding for proteins involved in innate

and adaptive immune responses (e.g., dectin-1 and DC-8IGN, TLR4 and others) (102-106]

Figure 1 Host factors

Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6692208/
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Fungal factors Fungal virulence traits facilitating target adherence, host defense evasion, tissue-damage,
thermotolerance and adaptation to unfavorable microenvironments including hypoxia

and iron-poor conditions (107, 108] Trajts may be induced by antifungal drugs [105-112]

Antifungal drug resistance or tolerance [110,115-115

Outside the spectrum of activity

Biofilm formation [often incorporating bacterial communities) [116-118]

Antifungal exposure can select resistant pathogens causing breakthrough IFI (e.g.,

Mucormycosis in patients receiving voriconazole or echinocandins) [119-123]

Mixed infection by bacterial or fungal co-pathogen

Figure 2 Fungal Factors

Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6692208/

Iatrogenic Inappropriate selection of antifungals and dosing (124, 125]

factors

Insufficient plasma and tissue drug levels despite correct dosing because of unpredictable

pharmacokinetics with high inter- and intrapatient variability [126.127]

Absence of therapeutic drug monitoring (TDM) where recommended (e.g, intravenous

and oral voriconazole, and posaconazole oral suspension [128]1229] [130]

Incorrect intake procedures [151,152]

Incorrect handling or antifungal therapy of fungal biofilms on vascular devices or foreign
bodies [133-134] [135] [135, 136-139] including incomplete source control, for example

catheter management

Incorrect interpretation of imaging studies: Assessment without comparison to previous

h baseline and follow-up studies

Figure 3 Latrogentic factors
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Plasma elimination half- Dosing interval after steady

Antifungal Time to steady state® (d) life (h} state® (h) Reference
Echinocandins
Amnidulafungin 1 24 24 139040
Cazpofungin 4-7 8-11 24 141143
Micafungin 4-5 13-20 24 144,145
Azoles
Fluconazale 5-10 {without loading dose) a0 24 144
Isavuconazole 4.7 [with boading dose); 10-14 BO-120 24 17147152
{without loading dose)
Itraconazole 7-14 30 12 153155
Posaconazole 3-7 27 &-8 (oral suspension) 24 (tab- 156150
35 let, iv formulation)
Voriconazole 1 iv. with loading dose; 5 p.o. or & 12 L labln

iz without loading dose

Polyenes
Amphotericin B, 4 24 24 163,154
deoxycholate
Amphotericin B, liposomal 4-7 624 24 155167
Amphotericin B, lipid 1-2 510 24 155,158,165
complex

Mucleoside analogs
5-Flucytosine 1 3-8 & 170471
Allylamines

Terbinafine ] 34 24 172173

In development

Fosmanogepix <1 48-72 24 174,175
Ibrexafungerp 4 41 24 176

Olorofim 1-2 20-30 12 177178
Rezafungin <1 133 168 177181

Figure 4 Antifungal drug key pharmacokinetic parameters classifying breakthrough invasive fungal infection (IFl)

a Steady state describes the dynamic equilibrium of overall intake and elimination of a drug, and thus
depends on loading and maintenance doses and elimination half-life and in particular for antifungals
under development may change from the above; the steady state is a PK parameter different from drug
concentration needed to treat IFl, which frequently are reached on day 1.

Source: https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/myc.12960
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Figure 5 Available estimates of the incidence rate (per 100,000 population) of invasive fungal infections in MENA countries

Source: https://link.springer.com/article/10.1007/s42770-020-00325-x
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Figure 6 Available estimates of the incidence rate (per 100,000 population) of invasive fungal infections in different countries
around the world

Source: https://link.springer.com/article/10.1007/s42770-020-00325-x
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Key factors in the development of invasive candidiasis in critical care.
Key factors include:

(1) Candida colonization; patients develop invasive candidiasis from their own colonizing Candida flora.
Broad-spectrum antibiotic use selects for Candida in the gut and skin microbiome and patients can
acquire new species through environmental or patient-to-patient transmission.

(2) Breach in barrier defences; Breaches due to disease (e.g. gut perforation) or critical care
interventions (e.g. skin; line insertion), act as a portal for Candida entry into a sterile site (sterile-site
cavity or bloodstream).

(3) Predisposing host risk factors; these include genetics, drugs, and co-morbidities which influence the
likelihood of developing localized candidiasis (e.g. abdominal candidiasis), candidemia, and the chance
of progression to disseminated disease. BMT bone marrow transplant, Gl gastrointestinal, Haem
haematological, IV intravenous, SNPs single-nucleotide polymorphisms, TPN total parenteral nutrition

Source: https://link.springer.com/article/10.1007/s00134-020-06240-x
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