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A B S T R A C T   

Ibrexafungerp (IBX) is a new antifungal drug that recently entered the antifungal landscape. It disrupts fungal 
cell wall synthesis by non-competitive inhibition of the β-(1,3)-D-glucan (BDG) synthase enzyme. It has 
demonstrated activity against a range of pathogens including Candida and Aspergillus spp., as well as retaining its 
activity against azole-resistant and echinocandin-resistant strains. It also exhibits anti-biofilm properties. Phar-
macokinetic (PK) studies revealed favorable bioavailability, high protein binding, and extensive tissue distri-
bution with a low potential for CYP-mediated drug interactions. It is characterized by the same mechanism of 
action of echinocandins with limited cross-resistance with other antifungal agents. Resistance to this drug can 
arise from mutations in the FKS genes, primarily FKS2 mutations in Nakaseomyces glabrata. In vivo, IBX was 
found to be effective in murine models of invasive candidiasis (IC) and invasive pulmonary aspergillosis (IPA). It 
also showed promising results in preventing and treating Pneumocystis jirovecii infections. Clinical trials showed 
that IBX was effective and non-inferior to fluconazole in treating vulvovaginal candidiasis (VVC), including 
complicated cases, as well as in preventing its recurrence. These trials positioned it as a Food and Drug 
Administration (FDA)-approved option for the treatment and prophylaxis of VVC. Trials showed comparable 
responses to standard-of-care in IC, with favorable preliminary results in C. auris infections in terms of efficacy 
and tolerability as well as in refractory cases of IC. Mild adverse reactions have been reported including 
gastrointestinal symptoms. Overall, IBX represents a significant addition to the antifungal armamentarium, with 
its unique action, spectrum of activity, and encouraging clinical trial results warranting further investigation.   

1. Introduction 

Over the past years, there has been a notable rise in the prevalence of 
invasive fungal infections (IFI) worldwide, leading to increased health-
care expenditures and posing a significant threat to global health (Kmeid 
et al., 2020). The burden is particularly pronounced for individuals with 
compromised immune systems, such as those with malignancies or 
human immunodeficiency virus (HIV), as well as critically ill patients 

who are at high risk for developing IFI, leading to complications and, in 
severe cases, death (Wiederhold, 2021). The global impact of IFI is 
staggering, affecting over a billion individuals, and contributing to more 
than 1.5 million deaths annually (Bongomin et al., 2017). Furthermore, 
these infections pose a significant economic toll, with the estimated total 
cost of IFI in the United States of America (USA) alone reaching 
approximately $7.2 billion in 2019 (Benedict et al., 2019). 

In addition to the rising incidence of fungal infections, partly 
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attributed to the enhanced survival of patients at risk, the treatment of 
these infections is further complicated by the growing resistance to the 
currently used antifungal agents, making even the management of non- 
invasive fungal infections challenging. This resistance is multifactorial 
and mostly due to the extensive use of antifungal agents in healthcare 
settings as well as the application of antifungal pesticides for agricul-
tural purposes (Verweij et al., 2009). Moreover, it is postulated that 
climate change and certain animal reservoirs contribute to antifungal 
resistance (Casadevall et al., 2019). Candida species, particularly 
Candida albicans, are the most common cause of IFI. However, a con-
cerning increasing trend of non-albicans Candida spp. in some parts of 
the world with resistance to various antifungal drugs, predominantly 
azoles, has recently emerged. For instance, Candida auris, a newly 
identified spp. in 2009, recently became a major global concern due to 
its rapid spread, high mortality in invasive infections, and its inherent 
resistance to multiple antifungal agents including echinocandins and 
amphotericin B (Seagle et a., 2021; Ahmad and Alfouzan, 2021). Other 
important causative organisms of IFI include Aspergillus spp., with many 
isolates, notably Aspergillus fumigatus, becoming resistant to azoles 
(Wiederhold (2021). Resistance to azoles in A. fumigatus, often linked to 
chronic exposure, has been associated with point mutations within the 
CYP51A gene (Seyedmousavi et al., 2014), with some cases unrelated to 
prior azole exposure, suggesting alternative routes of resistance devel-
opment (Verweij et al., 2009; Snelders et al., 2009; Resendiz Sharpe 
et al., 2018; Wiederhold, 2021). 

In view of the rising multidrug-resistant fungal species, and limita-
tions posed by cost, toxicity, and the parenteral route of administration 
for existing options, the need for novel agents in the antifungal arma-
mentarium is undeniable. Ibrexafungerp (IBX), an oral first-in-class 
drug, initially solely approved by the Food and Drug Administration 
(FDA) for vulvovaginal candidiasis (VVC), has demonstrated promise for 
broader applications (Seiler and Ostrosky-Zeichner, 2021). 

This review delves into IBX’s mechanism of action and mechanisms 
of resistance, its pharmacokinetic (PK)/ pharmacodynamic (PD) prop-
erties and safety profile, its spectrum of activity, and examines the latest 
clinical trials and real-world data evaluating its efficacy in the treatment 
of various fungal species and infection sites. Additionally, it explores its 

current applications and potential future roles in clinical practice. 

2. Mechanism of action and resistance 

IBX is the first drug in a novel antifungal class known as triterpe-
noids, resulting from modifications made to the naturally occurring 
hemiacetal triterpene glycoside, enfumafungin, thus making IBX its 
semi-synthetic derivative (Angulo et al., 2022). Its mode of action is 
illustrated in Fig. 1. It involves the inhibition of β-(1,3)-D-glucan (BDG) 
synthesis in the fungal cell wall (Apgar et al., 2021). BDG is an essential 
component of the fungal cell wall and a main molecule in numerous 
fungi, making it a crucial therapeutic target (Garcia-Rubio et al., 2019). 
IBX acts through non-competitive inhibition of the BDG synthase 
enzyme, an enzyme complex composed of various subunits encoded by 
different genes, such as FKS1, FKS2, FKS3, and Rho1p (Jallow and 
Govender, 2021). It is noteworthy that echinocandins share a similar 
mechanism of action by inhibiting the same enzyme (Walker et al., 
2011). IBX’s mechanism of action leads to an increased permeability of 
the fungal cell wall, resulting in cell lysis due to osmotic stress. Similar to 
echinocandins, IBX is fungicidal against Candida spp. (Scorneaux et al., 
2017) but fungistatic against Aspergillus spp. (Ghannoum et al., 2018). 
Distinct advantages of IBX over echinocandins include its oral 
bioavailability, larger volume of distribution, and limited 
cross-resistance in strains resistant to echinocandins. This is attributed 
to the fact that IBX binding sites on the synthase enzyme differ from 
those of echinocandins, with only a partial overlap (Walker et al., 2011; 
Davis, Donnelley, and Thompson 2020). 

The widespread use of echinocandins has resulted in resistance in 
several Candida spp., particularly in isolates of Nakaseomyces glabrata 
(formerly C. glabrata) and C. auris (Alexander et al., 2013; Kordalewska 
et al., 2018; Naicker et al., 2016). This resistance arises from mutations 
in the FKS genes, which code for the catalytic site of the BDG synthase 
enzyme complex. Notably, IBX maintains potent activity against 
echinocandin-resistant N. glabrata with FKS mutations (Nunnally et al., 
2019). However, some FKS mutant isolates exhibit increased IBX mini-
mal inhibitory concentration (MIC) values, leading to a 1.6 –16-fold 
decrease in IBX susceptibility (Jimenez-Ortigosa et al., 2017). Deletion 

Fig. 1. Ibrexafungerp is a β-(1,3)-D-glucan (BDG) synthase inhibitor, an enzyme involved in the production of BDG. BDG is a vital cell wall component. In its absence, 
the cell wall becomes fragile, exposing the fungal cell to excessive osmotic stress, leading to osmotic lysis. 
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mutations in the FKS1 (F625del) and FKS2 genes (F659del) lead to 
40-fold and >121-fold increases in the MIC50 for IBX, respectively, 
which are attributed to a change in the enzyme’s amino acid sequence, 
reducing IBX’s binding ability (Jimenez-Ortigosa et al., 2017). Most 
mutations associated with IBX resistance in N. glabrata are in the FKS2 
gene, suggesting that the synthesis of BDG in N. glabrata is primarily 
encoded by the FKS2 gene (Jimenez-Ortigosa et al., 2017; Perlin, 2007). 
While extensive research has been done on IBX’s in vitro activity against 
resistant isolates, none of the studies explore the rate of developing 
resistance to this new antifungal agent among these isolates. 

3. Spectrum of activity 

As previously discussed, similar to echinocandins, IBX is an inhibitor 
of BDG synthesis, a vital cell wall component in most of the clinically 
significant fungal species (Chen, Slavin, and Sorrell 2011). Its efficacy 
aligns with the abundance of BDG within the fungal cell wall. IBX has 
been found to be potent against most Candida spp. (Quindos et al., 
2022), Aspergillus spp. (Pfaller et al., 2013), and has exhibited 
anti-biofilm properties in various Candida spp., including C. auris and 
N. glabrata (Larkin et al., 2017; Nunnally et al., 2019; Marcos-Zambrano 
et al., 2017). However, an exception to this broad spectrum of activity 
would be Cryptococcus neoformans, which, despite its BDG-rich wall, 
exhibits resistance to BDG synthase inhibitors. The specific interaction 
between IBX and Cryptococcus neoformans remains to be explored 
(Hoenigl et al., 2021). IBX has also demonstrated activity against the 
ascus forms of Pneumocystis spp., enabling it to control colo-
nization/infection without complete eradication (Porollo et al., 2012). 
Interestingly, IBX displays low cross-resistance with echinocandins, 
indicating distinct binding sites (Walker et al., 2011). Furthermore, it 
manifests efficacy against azole-resistant isolates (Nunnally et al., 2019; 
Jimenez-Ortigosa et al., 2014; Pfaller et al., 2017), including 
pan-resistant strains (Zhu et al., 2020). This dual capability of 
broad-spectrum coverage and effectiveness against resistant isolates 
underscores its pivotal role in the antifungal arsenal. 

3.1. In vitro activity 

3.1.1. Candida species 
IBX has shown activity against various Candida spp. (Schell et al., 

2017). Its effectiveness against C. lusitaniae and P. kudriazvcevii appears 
relatively diminished. Particularly noteworthy is its demonstrated ac-
tivity against the emerging pathogen, C. auris (Berkow et al., 2017; 
Arendrup et al., 2020), a fungus labeled as a critical priority pathogen by 
the WHO (2022). Not only does IBX kill C. auris yeast, but it also has 
inhibitory effects on C. auris growth and division, suggesting additional 
targets beyond BDG synthase (Larkin et al., 2017). While IBX displays 
potent fungicidal activity against azole-resistant Candida isolates (Schell 
et al., 2017), it displays variable efficacy against echinocandin-resistant 
strains according to the species at hand and the mutation it is carrying, 
which was further validated in a study conducted in 2024 (Pfaller et al., 
2017; Aldejohann et al., 2024). In fact, studies on N. glabrata and 
C. albicans indicate that specific amino acid sequence-altering FKS mu-
tations such as F641S in C. albicans, and F649del, F658del, F659S, 
F659del, E655A, and W715L in N. glabrata, decrease the susceptibility of 
these microorganisms to IBX (Nunnally et al., 2019; Mesquida et al., 
2022). IBX displayed higher MIC values as compared to echinocandins 
for Candida spp. except for C. parapsilosis., however, further clinical 
correlation is needed (Pfaller et al., 2017). Interestingly, IBX has also 
displayed anti-biofilm activity, through the inhibition of an essential 
component of this complex (Marcos-Zambrano et al., 2017; Larkin et al., 
2017). 

3.1.2. Molds 
IBX showcases activity against various Aspergillus spp. (Pfaller et al., 

2013), albeit with a fungistatic rather than a fungicidal effect. For 

Aspergillus spp., the MIC may be misleading, as IBX disrupts hyphal 
growth through hyphal tip lysis. Consequently, a more suitable measure 
to monitor susceptibility would be the minimum effective concentration 
(MEC), indicating the minimal concentration at which abnormal hyphal 
growth occurs (Odds et al., 2003). IBX has proved to be active against 
various Aspergillus spp., including azole-resistant isolates (Pfaller et al., 
2013; Jimenez-Ortigosa et al., 2014; Rivero-Menendez et al., 2021). 
Although echinocandin-resistant Aspergillus spp. are rarely encountered 
(reported to be secondary to an S678 ER mutation), IBX displays activity 
against these variants (Rocha et al., 2007; Jimenez-Ortigosa et al., 
2014). Early data from 2015 showed that IBX exhibits minimal to no 
activity against Mucorales and Fusarium spp. (Lamoth and Alexander, 
2015). However, recent results presented at the European Congress of 
Clinical Microbiology and Infectious Diseases’s (ECCMID) 33rd congress 
in 2023 demonstrated a significant reduction in the fungal growth of 
Rhizopus spp. on scanning electron microscopy when IBX was combined 
with either liposomal amphotericin B (LAMB) or posaconazole (POSA) 
(Long et al., 2023). IBX has also demonstrated efficacy against other 
molds, notably high activity against Alternaria spp. and Cladosporium 
spp. and marginal activity against Lomentospora prolificans, Scedosporium 
spp. and Scopulariopsis spp. (Angulo et al., 2022). 

3.2. In vivo activity 

IBX’s in vivo efficacy extends across multiple fungal species and 
clinically relevant sites. In murine models of invasive candidiasis (IC), it 
has proven to be effective against various Candida spp. including 
N. glabrata, C. parapsilosis, and C. albicans (Lepak et al., 2015; Wring 
et al., 2017), some of which were azole-resistant and 
echinocandin-resistant (Wiederhold et al., 2018). Additionally, IBX has 
shown activity against C. auris in a guinea pig model of cutaneous 
infection, with treated guinea pigs manifesting no fungal elements upon 
histopathological examination at the end of treatment (Ghannoum et al., 
2020b). Notably, IBX not only proved to be effective against diverse 
Candida spp., but also demonstrated high penetration and accumulation 
in challenging sites, as evidenced in the intra-abdominal candidiasis 
murine model (Lee et al., 2020). 

IBX’s efficacy against Aspergillus spp. is evident in in vivo models 
(Borroto-Esoda et al., 2017), with optimal outcomes achieved when 
used in combination. In a neutropenic rabbit model of invasive pulmo-
nary aspergillosis (IPA), IBX combined with isavuconazole improved 
survival and reduced fungal burden synergistically (Petraitis et al., 
2020). This synergistic effect is further confirmed in another study, 
where IBX combined with amphotericin B was found to be superior to 
either drug used alone in the treatment of resistant CYP51A mutants 
(Ghannoum et al., 2018). 

IBX was also found to be effective in the treatment of Pneumocystis 
jirovecii in a Pneumocystis pneumonia (PCP) murine model. However, it 
falls short of trimethoprim-sulfamethoxazole in terms of outcomes 
(Barat et al., 2019). Moreover, IBX has also demonstrated the ability to 
prevent PCP when administered prophylactically in a murine model 
(Borroto-Esoda et al., 2020). 

Despite limited data on IBX in vitro activity against Mucor spp., a 
study presented at the 32nd ECCMID conference in 2022, showed that 
IBX in combination with LAMB and POSA improved survival time and 
showed similar effectiveness to LAMB or POSA alone in prolonging the 
median survival time of neutropenic murine models with pulmonary 
mucormycosis (Gebremariam et al., 2022). 

4. Pharmacokinetics and pharmacodynamics 

4.1. Absorption 

IBX showed favorable bioavailability both in vitro and in vivo. Single 
oral doses in murine IC models achieved bioavailability values of 45–51 
and 35 % in rodents and dogs respectively (Wring et al., 2017). 
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Maximum plasma concentrations (Cmax) were attained between 4 to 6 h 
after oral administration (Wring et al., 2017). In a phase I study 
involving healthy male volunteers, oral administration of IBX with doses 
ranging from 10 to 1600 mg, resulted in a roughly 20 % increase in both 
Cmax and area under the curve (AUC) when accompanied by a high-fat 
meal. The median time to reach Cmax ranged from 4 to 6 h post-dose. A 
subsequent phase I study in healthy volunteers (n = 32) assessed IBX’s 
safety, tolerability, and pharmacokinetics (PK) with daily doses of 300 
mg, 600 mg, 800 mg for 10 days, and 800 mg daily for 28 days. 
Steady-state was achieved after 2 weeks, and the half-life on day 10 was 
around 30 h. Mean AUC 0–24 values on day 10 varied among dose 
groups, reaching 45.77 μM h in the 800 mg group on day 26 (Trucksis 
et al., 2011). 

Moreover, data revealed that using the citrate salt of IBX signifi-
cantly enhances its solubility (Wring et al., 2017). Nonetheless, 
co-administration with pantoprazole 40 mg for 5 days resulted in a 25 % 
decrease in exposure compared to IBX administered alone (Davis et al., 
2020). Taking the drug with food has the potential to enhance its 
dissolution in gastric and intestinal fluid, thereby increasing systemic 
absorption. 

4.2. Distribution 

IBX is a lipophilic compound, leading to a high estimated protein- 
binding within the range of 99.5 % to 99.8 % (Wring et al., 2017). 
Wring and colleagues demonstrated a substantial volume of tissue dis-
tribution at steady-state (5.3, 4.7, and 5.1 L/kg in mice, rats, and dogs, 
respectively). Particularly, distribution in kidney tissues exceeded 
plasma levels by 20 to 25-fold for AUC from 0 h to infinity and maximum 
concentration (Wring et al., 2017). This significant volume of distribu-
tion suggests that IBX binds to proteins with low affinity. Furthermore, 
IBX primarily binds to plasma proteins and not erythrocytes, high-
lighting its suitability for treating IC. 

Additionally, it has been suggested that IBX may attain favorable free 
drug AUC (fAUC)/MIC ratios in pulmonary tissues, making it a potential 
candidate for use in the prophylaxis or treatment of pulmonary fungal 
infections (Davis et al.,2020). In a single dose PK analysis conducted in 
rats for invasive fungal disease, the tissue-to-blood ratios for various 
organs, listed from highest to lowest, were as follows: spleen 54, liver 50, 
lung 31, bone marrow 25, kidney 20, skin 12–18, vaginal tissue 9, and 
skeletal muscle 4. Notably, minimal distribution, if any, occurred in 
central nervous system (CNS) tissues and the spinal cord; with limited 
distribution to adipose tissues and variable distribution to the eye (none 
to the lens; high to the uvea) (Wring et al., 2019b). 

4.3. Metabolism 

Intravenous delivery of 1 mg/kg in mice and 5 mg/kg in rats and 
dogs resulted in low plasma clearance in rodents (<15 %) and dogs (<25 
%), coupled with a prolonged half-life of 5.5 to 8.7 h in rodents and 9.3 h 
in dogs. In healthy humans, the mean terminal half-life varied between 
20 and 30 h, thereby supporting the adoption of a once-daily dosing 
strategy (Trucksis et al., 2011, 2010). Furthermore, in a study done in 
rats involving a single IBX dose, minimal IBX recovery occurred in the 
urine (1.5 %), with predominant recovery observed in the feces and bile 
(90 %) (Wring et al., 2019a). 

4.4. Drug-drug interaction and tolerability 

The most common adverse effects associated with higher doses and 
longer duration of therapy of IBX included nausea, vomiting, abdominal 
pain, and diarrhea (Davis et al., 2020; Alexander et al., 2020). Notably, 
these effects were well-tolerated and non-serious events were observed. 
Moreover, IBX did not exhibit a clinically relevant impact on QTc in-
terval in healthy volunteers (Murphy et al., 2017). 

IBX functions as a substrate for CYP34A and acts as a reversible 

inhibitor of CYP2C8 (Wiederhold, 2022). In a phase 1, open-label, 
2-period crossover study evaluating its interaction with rosiglitazone, 
a CYP2C8 substrate, IBX co-administration demonstrated no significant 
alteration in rosiglitazone exposure or its metabolite, N-desmethyl 
rosiglitazone, including maximum concentration values (Wring et al., 
2018). This suggests a low risk for CYP-mediated drug interactions. 
Another open-label phase 1 study, examining the drug-drug interaction 
between IBX and tacrolimus (CYP34A substrate), revealed very little 
interaction between the 2 drugs at therapeutic levels of IBX (Wring et al., 
2019b). However, other phase 1 studies showed that IBX AUC increased 
by more than 5-fold when co-administered with ketoconazole (a potent 
CYP3A inhibitor) and over 2-fold when co-administered with diltiazem 
(a moderate CYP3A inhibitor) (Murphy et al., 2017). Consequently, 
while dose adjustments may be necessary for potent CYP3A4 inhibitors, 
IBX exhibits limited potential for interaction with drugs metabolized by 
CYP450. 

As for its teratogenicity, animal studies have revealed that IBX has 
potential embryotoxicity, leading the FDA to issue a warning against its 
use in pregnant women (FDA, 2021). An observational study assessing 
its safety in pregnant women is currently underway (ClinicalTrials.gov, 
2023). 

4.5. Landmark preclinical studies about animal models and in vivo 
efficacy 

The initial PD evaluation was conducted in a study involving a 
neutropenic IC murine model. The static and 1-log kill doses, as well as 
the total and fAUC/MIC, showed no statistical differences between 
C. albicans, N. glabrata, and C. parapsilosis. However, these values were 
found to be lower than those observed for echinocandins (Lepak et al., 
2015). The fAUC/MIC values linked to achieving a 1-log kill reduction in 
fungal burden for these species were 1.42, 1.26, and 0.91 respectively 
(Lepak et al., 2015). In the same study, oral doses of IBX ranging from 
3.125 to 200 mg/kg resulted in peak concentrations of 0.04–2.66 
μg/mL, AUC from 0 to 24 h of 0.61–41.10 μg h/mL, and AUC from 0 h to 
infinity values of 0.68–40.31 μg h/mL (Lepak et al., 2015). 

Another murine study, investigating steady-state exposure in plasma 
and kidney tissue after twice-daily treatment for a week, revealed that 
IBX achieved efficacy with a mean plasma steady-state AUC of 15.4 ±
2.21 μM h and a corresponding total drug AUC/MIC ratio of 373 ± 54. 
Kidney tissue exposure exceeded plasma by over 20-fold for both AUC 
from 0 h to infinity and maximum concentration. The drug exhibited 
higher kidney/plasma exposures which might explain the lower fAUC/ 
MIC in blood compared to echinocandins (Wring et al., 2017). 

5. The clinical evidence so far 

As of the writing date of this manuscript, IBX has been evaluated in a 
total of 16 trials, 13 of which have been completed. A concise overview 
of the designs, endpoints, and results of trials evaluating its clinical ef-
ficacy are provided in Table 1. Given its broad spectrum of activity, IBX 
is being assessed for multiple conditions with various sites of infection, 
ranging from VVC to IC, as well as endemic mycoses such as blasto-
mycosis and coccidioidomycosis. This section will cover the clinical ef-
ficacy of IBX. 

5.1. Vulvovaginal candidiasis 

VVC is the second most common cause of vaginitis (Achkar and Fries, 
2010) affecting over 75 % of women during their childbearing years 
(Sobel, 2007) with 5 to 9 % experiencing recurrent episodes (Denning 
et al., 2018). Historically, azoles have been the primary antifungal class 
for treating VVC (Pappas et al., 2016), however, with increasing reports 
of azole resistance in Candida spp., IBX has emerged as a promising 
addition to the treatment arsenal especially given that it can be 
administered orally (Nyirjesy et al., 2022a). 
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Table 1 
Clinical trials involving Ibrexafungerp in various indications.  

Main focus NCT number Study title Acronym Study design Phase Start date- 
completion 
date 

Primary outcome 
(s) 

Secondary 
outcome(s) 

Study status Study results Limitations 

Vulvovaginal 
candidiasis 

NCT05399641 Ibrexafungerp for the 
Treatment of 
Complicated 
Vulvovaginal 
Candidiasis 

VANQUISH Randomized, 
parallel- 
assignment 
open-label 
study 

Phase 
3 

05/01/ 
2022-6/30/ 
2024 

Clinical cure at the 
TOC visit 14 Days 
post-baseline 

-Clinical 
improvement 
(day 14 to day 60) 
-Clinical success 
(day 16 to day 60) 

Active - Not 
Recruiting  

-Patients below 18 years 
were excluded 
-immunocompromised 
patients were not 
included 
-Study was not blinded 

NCT04029116 Phase 3 Study of Oral 
Ibrexafungerp (SCY- 
078) Vs. Placebo in 
Subjects with 
Recurrent 
Vulvovaginal 
Candidiasis (VVC) 

CANDLE  
Multicenter, 
randomized, 
triple-blind, 
placebo- 
controlled study 

Phase 
3 

10/21/ 
2019-11/ 
29/2021 

-Clinical success 
-Clinical success 
(week 24) 

-No mycological 
recurrence by 
week 24 
-Safety and 
tolerability 

COMPLETED Clinical success: 
IBX:65.4 % 
Placebo: 53.1 % 
No mycological 
recurrence: 
-IBX:82 % 
-Placebo:73 % 

-Patients below 18 years 
of age were not 
adequately represented 

NCT03987620 Efficacy and Safety of 
Oral Ibrexafungerp 
(SCY-078) vs. Placebo 
in Subjects with Acute 
Vulvovaginal 
Candidiasis 

Vanish 306 Randomized, 
multicenter, 
double-blind, 
placebo- 
controlled study 

Phase 
3 

06/07/ 
2019-4/29/ 
2020 

Clinical cure TOC 
visit (day 8-14) 

-Mycological 
eradication at 
TOC visit 
-Clinical cure and 
mycological 
eradication at 
TOC visit 
-Complete clinical 
response at 
follow-up  
-Safety and 
tolerability of IBX  

COMPLETED 
Clinical Cure: 
-IBX:63.3 % 
-Placebo:44 % 
Clinical 
Improvement:  
-IBX:72.3 % 
-Placebo:54.8 % 
Clinical cure (day 
25): 
-IBX:73.9 % 
-Placebo:52.4 % 

-Use of a placebo arm 
-Lack of racial/ethnic 
diversity  
-Low number 
of patients with a body 
mass index >35 
- Patients below 18 years 
were excluded 
-Small number of 
patients with Candida 
non-albicans infections 

NCT03734991 Efficacy and Safety of 
Oral Ibrexafungerp 
(SCY-078) vs. Placebo 
in Subjects with Acute 
Vulvovaginal 
Candidiasis (VANISH 
303) 

Vanish 303 Randomized, 
multicenter, 
Triple-blind, 
placebo- 
controlled study 

Phase 
3 

01/04/ 
2019- 
9/04/2019 

Clinical cure at 
TOC visit (days 8- 
14) 

-Mycological 
eradication at 
TOC visit 
Clinical and 
mycological cure 
at TOC visit 
-Complete clinical 
response at 
follow-up  
-Treatment- 
related AEs 

COMPLETED Clinical cure at TOC 
visit:  
-IBX:50.5 % 
-Placebo: 28.6 % 
Mycological 
eradication: 
-IBX:49.5 % 
-Placebo:19.4 % 
Clinical cure (day 
25): 
-IBX:59.6 % 
-Placebo:44.9 % 

-Patients below 18 years 
were excluded  
-Use of a placebo arm 
-Small number of 
patients with non- 
albicans Candida 
infections 

NCT03253094 Dose-Finding Study of 
Oral Ibrexafungep 
(SCY-078) vs. Oral 
Fluconazole in 
Subjects with Acute 
Vulvovaginal 
Candidiasis  

DOVE 
Multicenter, 
randomized, 
quadruple- 
blind, double- 
dummy, active- 
controlled, 
dose-finding 
study 

Phase 
2 

08/01/ 
2017-05/ 
04/2018 

Clinical Cure at 
TOC visit (day 10) 

-Clinical and 
mycological cure 
at TOC 

COMPLETED Clinical cure: 
-IBX: 51.9 % 
-Fluconazole:58.3 % 
clinical cure (day 
25): 
-IBX: 70.4 % 
-Fluconazole: 50 % 
Need for rescue 
antifungal:  
-IBX:3.7 % 
-Fluconazole:29.2 % 

-Sample sizes for the 
treatment groups were 
small 
-Patients in the study 
received only 1 dose of 
fluconazole, while  
current practice 
guidelines recommend 
patients to receive 2–3 
doses of fluconazole for 
patients with severe 
VVC 

Invasive 
candidiasis 

NCT05178862 A Phase 3, 
Randomized, Double- 
blind Study for 

MARIO 
-MSG-20 

Multicenter, 
prospective, 
randomized, 

Phase 
3 

08/03/ 
2022-08/ 
2024 

-All-cause 
mortality Day 30 

-Global response 
at day 14 

SUSPENDED  -Various sites of IC not 
included 

(continued on next page) 

L.W
. El A

youbi et al.                                                                                                                                                                                                                           



CurrentResearchinMicrobialSciences6(2024)100245

6

Table 1 (continued ) 

Main focus NCT number Study title Acronym Study design Phase Start date- 
completion 
date 

Primary outcome 
(s) 

Secondary 
outcome(s) 

Study status Study results Limitations 

Patients with Invasive 
Candidiasis Treated 
With IV Echinocandin 
Followed by Either 
Oral Ibrexafungerp or 
Oral Fluconazole 

double-blind 
Study 

-Global response 
at EoT 

NCT03363841 Open-Label Study to 
Evaluate the Efficacy 
and Safety of Oral 
Ibrexafungerp (SCY- 
078) in Patients with 
Candidiasis Caused by 
Candida auris (CARES) 

CARESa Multicenter, 
open-label, non- 
comparator, 
single-arm 
study 

Phase 
3 

11/15/ 
2017-5/24/ 
2023 

-Global success 
(complete or 
partial response) 
at EoT 

-Treatment- 
related AE 
-Treatment 
discontinuation 
due to AE 
-Recurrence of 
fungal infection 
-Survival 

COMPLETED -10 patients 
(finished treatment 
October 2020): 
complete response: 
80 % 
Side effects:20 % 
-18 patients 
(finished treatment 
by October 2021): 
complete/partial 
response: 72 % 
Stable disease: 11 % 
1 death, unrelated to 
fungal disease 
-5 patients (C. auris 
UTI): 
complete/partial 
response:100 % 

-Not blinded 
-No comparator arm 

NCT02244606 Oral Ibrexafungerp 
(SCY-078) vs. 
Standard-of-Care 
Following IV 
Echinocandin in the 
Treatment of Invasive 
Candidiasis 

MSG -10 Open-label, 
randomized 
study  

Phase 
2 

09/2014- 
08/2016 

-Safety and 
tolerability 
-Dose of SCY-078 
that achieves the 
target exposure 
(AUC) 

-Global response 
-Clinical response 
-Microbiological 
response 
-Relapse (2- and 
6-weeks post- 
treatment) 

COMPLETED Global response: 
-IBX 500:71 % 
-IBX 750:86% 
-Fluconazole:75 % 
Global response (at 
2 weeks): 
-IBX 500:57 % 
-IBX 750:57 % 
-Fluconazole:71 % 
Global response (at 
6 weeks): 
-IBX 500:43 % 
-IBX 750:29 % 
-Fluconazole:57 % 

-Small sample size 

Invasive 
aspergillosis 

NCT03672292 Study to Evaluate the 
Safety and Efficacy of 
the Coadministration 
of Ibrexafungerp (SCY- 
078) With 
Voriconazole in 
Patients with Invasive 
Pulmonary 
Aspergillosis 

SCYNERGIA Multicenter, 
randomized, 
quadruple- 
blind, two-arm 
study 

Phase 
2 

1/22/2019- 
3/27/2023 

-AEs 
-Discontinuation 
due to AE 
-Death 

-Global response 
-Death (day 42 to 
day 84) 
-Study drug and 
comparator 
plasma 
concentration 

COMPLETED   

Multiple 
conditions 
(VVC,IC, 
IPA, 
endemic 
mycoses)  

NCT03059992 
Study to Evaluate the 
Efficacy and Safety of 
Ibrexafungerp in 
Patients with Fungal 
Diseases That Are 
Refractory to or 

FURIb Multicenter, 
open-label, non- 
comparator, 
single-arm 
study 

Phase 
3 

04/01/ 
2017-8/17/ 
2023 

Global Response 
at EoT 

-Recurrence of 
baseline fungal 
infection 
-Survival (day 42 
to day 84) 

COMPLETED -20 patients 
(Invasive 
candidiasis): 
complete response: 
55 % 
Stable disease: 30 %  

(continued on next page) 
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IBX was initially evaluated in the DOVE trial, a randomized phase 2 
quadruple-blind clinical trial that enrolled 186 patients (Nyirjesy et al., 
2022b). After randomization into groups with varying doses and dura-
tions of IBX, the optimal dose with the least side effects while preserving 
efficacy was determined to be 300 mg twice daily for one day. The 
optimal dose exhibited a clinical cure rate on test-of-cure (TOC) day (on 
day 10) similar to fluconazole (51.9 % vs. 58.3 %, respectively), estab-
lishing IBX’s non-inferiority to the standard of care (SOC). Additionally, 
IBX-treated patients showed a sustained response, with fewer signs or 
symptoms on Day 25 (70.4 % vs. 50 %, respectively) and a lower 
requirement for antifungal rescue medications compared to fluconazole 
(3.7 % vs. 29.2 %, respectively) (Nyirjesy et al., 2022b). Thus, IBX’s 
efficacy and safety in comparison to fluconazole for treating 
moderate-to-severe VVC was evident. Although IBX-treated patients 
were more likely to experience side effects (46.7 % vs. 25 %, respec-
tively), these were generally mild gastrointestinal symptoms that 
resolved within a day (Nyirjesy et al., 2022b). 

Following the determination of the optimal dose, IBX was further 
evaluated in the VANISH 303 trial, a phase 3, triple-blind, randomized, 
placebo-controlled superiority trial involving 376 patients with VVC. 
Results indicated that IBX was significantly more effective than placebo, 
with high rates of clinical cure at the TOC visit on day 10 (50.5 % vs. 
28.6 %, respectively (p = 0.001)) mycological eradication (49.5 % vs. 
19.4 % (p<0.001)) and sustained response on day 25 (59.6 % vs. 44.9 % 
(p = 0.009)) compared to placebo. Adverse events were mainly mild 
gastrointestinal symptoms (Schwebke et al., 2022). These findings were 
subsequently validated in the VANISH 306 trial, a global phase 3 
double-blind randomized clinical trial that took place at multiple sites in 
the USA and Bulgaria, where IBX outperformed placebo in terms of 
clinical cure (63.3 % vs. 44 % (p = 0.007), mycological eradication (58.5 
% vs. 29.8 % p < 0.001), clinical improvement (72.3 % vs. 54.8 % p =
0.01), and sustained response at follow -up (73.9 % vs. 52.4 % p =
0.001) (Sobel et al., 2022). A recent pooled analysis of both the VANISH 
303 and 306 studies further supported IBX’s efficacy and safety (Goje 
et al., 2023). 

Having established its efficacy in treating acute VVC, IBX was then 
evaluated for its capacity to prevent recurrent episodes of VVC in the 
CANDLE trial. This multicenter phase 3, double-blind placebo- 
controlled trial involving 260 women above 12 years of age with 
recurrent VVC (defined as more than 3 episodes in the past year) 
demonstrated that IBX, given orally at 300 mg twice daily every 4 weeks 
for 6 doses, was effective in preventing recurrences, with 65.4 % of 
patients experiencing no recurrence compared to 53.1 % in the placebo 
group at week 24. Moreover, 70.8 % of patients taking IBX had no 
mycologic recurrence, compared to 58.5 % in the placebo group. IBX 
was well-tolerated, with only mild reported side effects, primarily 
headaches (20 %) and gastrointestinal symptoms (18.45 %) (Clin-
icalTrials.gov, 2019a). 

Despite its tolerability and superiority in treating acute VVC and 
preventing VVC, these trials had limitations. None of these trials, despite 
defining patients over 12 years of age as one of their criteria, were able 
to enroll any patient below the age of 18. Furthermore, patients with 
uncontrolled diabetes mellitus or immunocompromised states including 
those affected by HIV, both of which are well-established risk factors for 
VVC, were excluded from the studies (CDC, 2022a). 

The VANQUISH trial is an ongoing trial assessing IBX’s ability to 
treat complicated VVC, with results expected by June 20, 2024. 
Complicated VVC is defined as patients with persistent symptoms 
despite being on fluconazole, patients with recurrent VVC and a 
breakthrough infection despite being on maintenance therapy, and pa-
tients with VVC secondary to non-albicans spp. with known intrinsic 
resistance to azoles or with suspected or documented resistance (Clin-
icalTrials.gov, 2022a). 
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5.2. Invasive candidiasis 

In all its potential forms such as candidemia, endocarditis, and 
osteomyelitis, IC is a potentially life-threatening condition that is 
increasingly reported in hospitals worldwide and is emerging as one of 
the most common causes of bloodstream infections (Wisplinghoff et al., 
2004). It is characterized by a high mortality rate, reported to be as high 
as 70 % in bloodstream infections (Falagas et al., 2006). While 
C. albicans remains the most common cause of IC, non-albicans spp. ac-
count for more than 60 % of cases, with a rise in intrinsically resistant 
species (Astvad et al., 2018). C. auris is of particular concern due to its 
highly resistant profile, with multi-drug resistant and pan-drug resistant 
isolates reported worldwide (Chowdhary et al., 2017). Given these 
therapeutic challenges, IBX’s broad spectrum of activity, including 
resistant fungi, appears to be of particular interest. 

The first trial to publish its results was the Mycoses Study Group 
(MSG)-10, a phase 2 multinational open-label randomized clinical trial. 
This trial aimed to evaluate IBX’s efficacy and safety in treating patients 
with IC, comparing it to the SOC as step-down therapy from intravenous 
echinocandins. Additionally, the trial sought to determine the most 
effective IBX dose for treating IC. Among the 27 patients enrolled in the 
study, 22 were included, 7 of which were randomized to receive a 1250 
mg loading dose of IBX followed by 750 mg once daily, another 7 to 
receive a 1000 mg loading dose of IBX followed by 500 mg once daily 
and the remaining 8 to receive either fluconazole (n = 7) or continue IV 
micafungin (=8) therapy. In an intention-to-treat analysis at the end of 
treatment, in terms of global response (both clinical and microbiological 
response), the 500 mg IBX group and 750 mg IBX group showed a similar 
response to the SOC group (71 % vs. 86 % vs. 75 %, respectively). 
However, during the follow-up evaluations, the global response was 
found to be lower at 2 weeks (57 % vs. 57 % vs. 71 %) and at 6 weeks (43 
% vs. 29 % vs. 57 %) post-therapy. Notably, only one patient, belonging 
to the 500 mg IBX arm, experienced a relapse, but this recurrence was 
attributed to the placement of a biliary stent. Regarding safety, the 
observed outcomes were consistent with other trials assessing IBX, 
revealing that 10 % of study participants experienced mild gastroin-
testinal symptoms. PK studies further indicated that a loading dose of 
1250 mg followed by 750 mg resulted in better drug exposure (Spec 
et al., 2019). Six Candida isolates were found to be P. kudriazvcevii or 
N. glabrata, with favorable outcomes also reported. 

Another phase 3 multicenter randomized double-blind clinical trial 
conducted by the MSG, known as MSG-20 or MARIO, assessed oral IBX 
as step-down therapy after intravenous echinocandin therapy, 
comparing it to oral fluconazole in patients with IC (excluding patients 
with septic arthritis in a prosthetic joint, osteomyelitis, endocarditis or 
myocarditis, meningitis, endophthalmitis, CNS infection, chronic 
disseminated candidiasis, and urinary tract candidiasis). However, the 
study was suspended due to cross-contamination of the drug with a non- 
antibacterial beta-lactam drug substance. (ClinicalTrials.gov, 2022b). 

The CARES trial is an ongoing multicenter, open-label, single-arm 
clinical trial aiming to evaluate the efficacy and safety of oral IBX in 
patients with C. auris infection (ClinicalTrials.gov, 2017a). Preliminary 
results from this trial have been published, revealing IBX’s efficacy and 
tolerability in treating infections secondary to C. auris (Ghannoum et al., 
2020a; Juneja et al., 2021; Siebert et al., 2022). Initial results from this 
trial, presented at ECCMID in 2020, highlighted two cases (Ghannoum 
et al., 2020a). The first involved a 64-year-old woman initially admitted 
for fever, hypotension, and pneumonia who developed C. auris candi-
demia. After starting IBX, her blood cultures turned negative on day 9, 
completing a 22-day course with a documented negative blood culture 
one day before the end of the treatment course and with no reported 
drug-related adverse events. The second case was a 58-year-old man 
admitted for septic shock, developing C. auris candidemia refractory to 5 
days of intravenous micafungin. Switching to oral IBX led to negative 
blood cultures after 3 days, completing a 17-day course (Ghannoum 
et al., 2020a). More recent preliminary data from the CARES trial, 

published in 2021, revealed promising results; an independent data re-
view committee (DRC) assessed 10 patients who completed therapy by 
October 2020 in 4 centers in South Asia and Africa, showing an 80 % 
complete response, with only 2 subjects experiencing gastrointestinal 
side effects (Juneja et al., 2021). Moreover, the efficacy and tolerability 
of IBX have consistently been demonstrated in recent reports across 
various Candida infection sites. An independent DRC assessment on 18 
patients who completed treatment by October 2021 (candidemia n = 12, 
urinary tract infection (UTI) n = 5, intra-abdominal infection n = 1) 
revealed encouraging results with good outcomes. 72 % exhibited a 
complete or partial response, 11 % had stable disease, and only one 
patient with candidemia passed away due to unrelated causes. Other 
patients’ outcomes were indeterminate. Notably, no side effects other 
than mild gastrointestinal symptoms were reported (Siebert et al., 
2022). Remarkably, despite IBX’s high protein-binding resulting in low 
concentration in the urine, the latest data presented at ECCMID’s 33rd 
congress in 2023, focusing on 5 patients with C. auris UTI showed a 100 
% complete or partial response to IBX (Siebert et al., 2023). This high-
lights the potential of IBX in treating UTI caused by C. auris, where 
azoles and echinocandins play a limited role. 

Patients with IC constitute a significant proportion of the study 
population in the FURI trial, an ongoing, phase 3, multicenter, open- 
label single-arm study assessing the efficacy and safety of IBX in treat-
ing fungal diseases in patients who are either intolerant or refractory to 
SOC treatment (ClinicalTrials.gov, 2017b). The initial preliminary re-
sults were presented at the ECCMID’s 29th congress, where an inde-
pendent DRC evaluated the treatment response of 20 patients from 14 
centers across 4 countries who completed therapy. These patients had a 
spectrum of infections ranging from mucocutaneous candidiasis to 
candidemia, endocarditis, and others. Among these patients, 55 % 
achieved a complete response, 30 % maintained stable disease, and 10 % 
had progressive disease. Notably, 8 patients had non-albicans Candida 
spp. These results provided an early indication of IBX’s capability to 
effectively treat multiple infection sites caused by various Candida spp. 
(Cornely et al., 2019). These positive outcomes were reaffirmed in 
subsequent preliminary results presented at ECCMID’s 31st congress. An 
interim analysis by an independent DRC, involving 33 patients from 14 
centers in the United Kingdom, USA, and countries from the European 
Union, demonstrated that 70 % experienced clinical improvement, 
complete or partial response, and 21 % maintained a stable disease with 
no reported deaths. This analysis included patients with mucocutaneous 
candidiasis (n = 9), IC (n = 15), and IPA (n = 3). Multiple non-albicans 
species were detected, underscoring IBX’s efficacy against a range of 
Candida spp. The most common treatment-related adverse events were 
mild to moderate diarrhea, nausea, and vomiting (Cornely et al., 2021). 
Additionally, the FURI trial has recently expanded its recruitment to 
include patients with endemic mycoses, although the results of this 
expansion are yet to be published (ClinicalTrials.gov, 2017b). 

While the data on the efficacy and safety of IBX in managing IC are 
encouraging, the aforementioned trials have limitations. A larger sample 
size and investigations across various infection sites are required for a 
better assessment of the drug. 

5.3. Invasive pulmonary aspergillosis 

Aspergillus spp. are ubiquitous molds that are of specific threat to 
immunocompromised patients, those with structural lung disease 
(Kosmidis and Denning, 2015), and those following viral respiratory 
infections such as COVID-19 (Albrich and Lamoth, 2023). Despite their 
relatively low prevalence (Thompson and Young, 2021), they are asso-
ciated with a high mortality rate (Tong et al., 2021), particularly as some 
species exhibit resistance to first-line antifungal agents (Resendiz Sharpe 
et al., 2018). Given IBX’s robust in vitro activity against Aspergillus spp. 
(Ghannoum et al., 2018), there is an ongoing exploration of its potential 
as a treatment for patients with IPA in two different studies (Clin-
icalTrials.gov, 2019b, 2017b). The SCYNERGIA trial, a phase 2, 
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multicenter, randomized, double-blind clinic trial, is evaluating IBX’s 
efficacy and tolerability in combination with voriconazole compared to 
voriconazole alone in patients diagnosed with IPA. The trial completed 
recruitment in March 2023, and its results are currently under review 
(ClinicalTrials.gov, 2019b). Furthermore, IPA is one of the conditions 
that are being examined by the FURI trial. For instance, in a recent 
preliminary analysis conducted by an independent DRC assessing the 
treatment response of 113 enrolled patients, 10 individuals (9.7 %) had 
IPA. Among them, 40 % exhibited complete, partial response or clinical 
improvement, 10 % had stable disease, and 40 % experienced disease 
progression (Thompson et al., 2022). 

5.4. Real-world experience 

Real-world data on the use of IBX is currently limited. The only 
published data so far comes from Vilnius University Hospital Santaros 
Klinikos, where Darasekvicius et al., reported in 2022 on 4 patients with 
hematologic malignancy who received IBX as salvage therapy (Dar-
askevicius et al., 2022). Three of the patients were infected with 
P. kudriazvcevii at multiple sites (1 UTI, 1 candidemia, 1 septic arthritis). 
The first 2 patients received IBX as monotherapy, while the patient with 
septic arthritis received IBX as part of combination therapy with LAMB. 
All 3 cases demonstrated clinical improvement, with a significant 
decrease in inflammatory markers, and no severe adverse events were 
reported. The fourth patient was treated with IBX in combination with 
LAMB and inhaled voriconazole for confirmed IPA. This treatment 
resulted in negative bronchoalveolar lavage results and a decrease in 
C-reactive protein. While these cases provide some insights into the 
real-world use of IBX, further evidence is needed to better understand 
IBX’s efficacy and safety in diverse clinical scenarios. 

6. Current place in treatment and future considerations 

Although IBX shows promise as an antifungal agent for treating 
various IFI at multiple infection sites, as demonstrated in both clinical 
trials and real-world data so far, more studies are required to fully 
elucidate this agent’s position among other lines in the treatment of 
different fungal infections. Along with other new antifungal agents in 
the pipeline, this drug could prove invaluable, especially given the rise 
of fungal resistance to azoles and echinocandins (Lockhart et al., 2023). 
Of particular concern is C. auris, a multi-drug resistant Candida spp. that 
is becoming increasingly prevalent (Pallotta et al., 2023), with the 
recent COVID-19 pandemic further exacerbating the problem (CDC, 
2022b). The upcoming results from the CARES trial on IBX’s efficacy in 
treating IFI secondary to C. auris are anticipated to determine whether 
IBX could represent a breakthrough in treatment. IBX’s broad activity 
combined with its high bioavailability, positions it as an excellent 
candidate in various scenarios such as prophylaxis against IFI in 
immunocompromised patients, in addition to its use in combination 
therapy given its minimal interaction with other medications. Studies 
for these indications remain to be done. In addition, human data on 
IBX’s efficacy and safety in the treatment of infections due to endemic 
mycoses as well as species causing mucormycosis (Rhizopus spp. Mucor 
spp.) are yet to be published. Although the use of this new oral anti-
fungal agent could considerably lower the cost of care compared to using 
other intravenous antifungal agents such as echinocandins, the consid-
eration of IBX’s future application must also account for the possibility 
of the emergence of resistance and necessitates rigorous early moni-
toring as well as the implementation of vigilant regulation and stew-
ardship measures (Kanj et al., 2023). 

Currently, its FDA approval is specifically for the treatment of acute 
VVC (SCYNEXIS, 2021) as of June 2021 based on the results of the DOVE 
trial. In addition, in December 2022, it received approval as a treatment 
for recurrent VVC following the positive outcomes from the CANDLE 
trial. In fact, this makes IBX the first drug approved for the treatment of 
recurrent VVC (OB/GYN, 2022). As of now, it has not been 

FDA-approved for other indications and it has yet to be included in the 
guidelines of international medical societies for the treatment of various 
fungal diseases. 

On November 12, 2021, this medication was granted orphan drug 
status in the European Union for addressing IC, entitling the developer 
to scientific and regulatory assistance from the European Medicines 
Agency (EMA) for progressing the medicine toward the stage of seeking 
marketing authorization (EMA, 2021). 

7. Conclusion 

In conclusion, IBX represents a first-in-class antifungal agent with a 
mechanism of action similar to echinocandins but with different binding 
sites, minimizing cross-resistance and rendering it effective against 
echinocandin-resistant isolates. Its broad spectrum of activity, efficacy 
against multi-drug and pan-resistant isolates, good oral bioavailability, 
minimal drug-drug interactions, and favorable safety profile position 
IBX as a potentially promising antifungal drug for treating invasive 
fungal disease caused by Candida spp, and Aspergillus spp. at multiple 
sites. Early results from clinical trials support its potential role in the 
future. It is currently FDA-approved for the treatment of acute VVC as 
well as for preventing its recurrence. Besides its efficacy, the oral 
administration of IBX may contribute to reducing healthcare costs 
associated with hospital length of stay and reducing the risk of hospital- 
acquired infections. However, certain aspects remain to be addressed. 
The safety of administering IBX in pediatric age groups and pregnant 
women is yet to be determined, and its efficacy in immunocompromised 
hosts requires further exploration. Additionally, its activity in patients 
infected with endemic mycoses has yet to be studied. Ongoing and 
additional clinical trials will contribute to a more comprehensive un-
derstanding of IBX’s activity and safety in diverse patient populations 
and clinical scenarios. 
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