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Abstract: Vulvovaginal candidiasis (VVC) is experienced by an estimated 75% of women at least once in their lifetime and is
recurrent, defined as three or more infections per year (RVVC) in 5-9%. Candida albicans is the most common causative agent, but up
to 19% of infections may be related to non-albicans species. Available treatment options for VVC have consisted of oral and topical
azoles (except for topical nystatin, a polyene). Oral polyenes are not absorbed and therefore not effective for VVC. Fluconazole is the
only oral medication FDA approved for VVC. None of these treatments are FDA approved for RVVC. Ibrexafungerp, a triterpenoid
fungicidal agent, was FDA approved in 2021, becoming the first oral non-azole agent for VVC. Ibrexafungerp reaches concentrations
up to 9-fold higher in vaginal tissues versus plasma. In Phase 2 clinical trials, ibrexafungerp had a clinical cure rate comparable to
fluconazole at day 10, but significantly better at day 25. In Phase 3 clinical trials, ibrexafungerp had both a higher clinical and
mycologic cure rate versus placebo at both days 10 and 25. In December 2022, Ibrexafungerp received FDA approval for once
monthly dosing to decrease the incidence of RVVC. This approval was based on data from the CANDLE STUDY, which showed
65.4% resolution of symptoms and culture negative success through week 24, compared to 53.1% of placebo. Ibrexafungerp provides
an alternative oral option for treatment of acute, severe VVC. It is the only FDA approved antifungal for RVVC. Currently, the
population likely to benefit from this drug are those with azole allergy, non-albicans or azole resistant albicans species, or other azole
contraindications such as drug interactions (like statins or tricyclics). Side effects are mostly gastrointestinal and mild in nature.
Ibrexafungerp, like fluconazole, should be used with caution in women who are or may become pregnant.

Keywords: fungicidal, yeast infection, ibrexafungerp, vulvovaginal candidiasis, recurrent vulvovaginal candidiasis

Introduction
Vulvovaginal candidiasis (VVC) is a global problem and is the second most common cause of vaginitis in women (after
bacterial vaginosis). Treatment options for VVC have consisted of fungistatic oral and topical azoles (except for topical
nystatin, a polyene). Ibrexafungerp, a triterpenoid fungicidal agent, was developed as an alternative oral treatment for
VVC. Ibrexafungerp received FDA for the treatment of VVC in June 2021, and was subsequently approved for recurrent
VVC (RVCC) in December 2022.

The purpose of this review is to compare the existing treatment options for VVC to the novel non-azole, non-polyene,
ibrexafungerp. The drug’s development, clinical trials and place in clinical practice will be discussed.

Materials and Methods
A literature search was performed through Ovid, Medscape, Google Scholar with keywords vulvovaginal candidiasis,
yeast infection, azoles, ibrexafungerp.
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Epidemiology
An estimated 75% of women will experience one episode of VVC in their lifetime, 40-45% will experience two or more
and an estimated 5 —9% (138 million women annually) will experience recurrent vulvovaginitis (RVCC), defined as three
or more infections per year.” VVC is most common in women of reproductive years, with a lower incidence in
prepubertal girls and is uncommon in postmenopausal women not on hormone therapy or without underlying conditions
like diabetes.® In the United States, Candida albicans is responsible up to 92% of VVC, with Candida glabrata
responsible for most others.*>

Many women with VVC appear to have no underlying risk factors. Predisposing factors include antibiotics,
menopausal hormone therapy, genetic predisposition (polymorphisms in the SIGLEC-15 gene or polymorphisms in the
TLR2 and mannose-binding lectin genes) diabetes (increased with sodium glucose cotransporter 2 inhibitors), and
immune compromise.®’

VVC Symptoms and Diagnosis

Symptoms of VVC include vulvovaginal burning, pruritus, irritation and discharge. Clinical signs include edema,
erythema, and excoriation, a thick, white “cottage cheese” discharge generally adherent to the vaginal side walls.
Vaginal pH is most often acidic (normal 3.5-4.5), but as yeast can coexist with atrophy, bacterial vaginosis or
trichomoniasis it can also be present in an elevated vaginal pH (>4.5). The presence of yeast (hyphae or buds) visualized
microscopically after adding 10% potassium hydroxide (KOH) can confirm the diagnosis (Figures 1 and 2). As
microscopic visualization has a high false-negative rate, the absence of yeast might prompt obtaining cultures, or
commercial testing with molecular DNA, or polymerase chain reaction (PCR) laboratory evaluation if clinically
suspected. Clinical diagnosis by visual inspection of discharge is unreliable, as is self-report of symptoms or telephone
triage diagnosis.

Treatment of VVC
The azole class of antifungals (both oral and topical) act by inhibition of lanosterol 14-alpha-demethylase, which blocks

the synthesis of ergosterol, required for the synthesis of the fungal cell wall. Azoles are fungistatic. The polyene
antifungals increase the permeability of fungal cell membrane, causing cellular contents to leak, resulting in both
fungicidal and fungistatic activity.® The oral polyene, nystatin, is not absorbed, and therefore will not treat VVC.

Fluconazole had been the only oral azole Food and Drug Administration (FDA) approved for VVC, while oral polyene
9,10

and echinocandin antifungals are not approved for this condition.

Figure | Yeast hyphae (40X) — identified by arrow.
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Figure 2 Yeast buds (40X) — identified by arrow.

Ibrexafungerp Drug Development
Mechanism of Action
Ibrexafungerp, a triterpenoid antifungal agent, was developed as an alternative oral treatment for VVA and received FDA
approval June 2021."" Prior to its development, there were no (FDA) approved oral non-azole agents for this condition.
Like the echinocandin antifungals, Ibrexafungerp works by inhibition of the enzyme glucan synthase, disrupting the formation
of 1.3-B-D-glucan, an essential component of the fungal cell wall, leading to cell lysis. Therefore, Ibrexafungerp is fungicidal.'*
Preclinical animal studies showed Ibrexafungerp targeted vaginal tissue, with levels 2-9-fold higher in vaginal tissue
over those found in plasma.'® Additionally, in-vitro studies confirmed no change in activity at low pH (4.5), which is
more physiologically accurate in the premenopausal female vagina, contrary to the decreased activity of the azoles
demonstrated with significantly increased mean inhibitory concentration values for all antifungals when tested at pH 4
versus pH 7(p < 0.001 for all comparisons), including oral fluconazole.'* Also in vitro, ibrexafungerp has shown to
disrupt biofilms produced by Candida species, with significantly higher activity than that of fluconazole (P < 0.001)."°
Ibrexafungerp has broad-spectrum anti-Candida fungicidal activity with a half-life of 20 hours. As a non-azole, it
exerts coverage against azole-resistant species, such as those with fks1 and fks2 point mutations like Candida glabrata
and Candida Auris."® Torexafungerp has demonstrated in vitro activity against Candida species (auris, dubliniensis,
glabrata, guilliermondii, keyfi; krusei, lusitaniae, parapsilosis, and tropicalis)."”

Clinical Trials
There has been one Phase 2 clinical trial of Ibrexafungerp'® versus fluconazole and two Phase 3 clinical trials versus placebo.'*=°

The 186 participant Phase 2 trial (DOVE) randomized subjects into a single 150 mg Fluconazole versus 5 study doses
of oral Ibrexafungerp with the primary objective to identify an optimal dose of the study drug based on clinical cure rates
and tolerability.'® Ibrexafungerp 300mg BID for 1 day was found to have a clinical cure rate of 51.9% versus 58.3% for
fluconazole at day 10. At day 25, however, subjects with no VVC signs or symptoms were 70.4% in the Ibrexafungerp
group versus 50.0% in the fluconazole group. Ibrexafungerp 300mg BID was chosen for the Phase 3 trials. The most
commonly reported side effects were mild gastrointestinal events.

In the first of 2 Phase 3 trials (VANISH 303), 376 subjects were randomized to ibrexafungerp (n = 249) or placebo
(n = 127). The treatment group had significantly higher rates of clinical cure (50.5% vs 28.6%; P = 0.001), mycological
eradication (49.5% vs 19.4%; P < 0.001 compared with placebo at day 11+£3). At day 2544, the treatment group had
significantly more clinical cure versus the placebo group (59.6% vs 44.9%; p=0.009). Post hoc analysis showed similar
rates of clinical cure and clinical improvement at test-of-cure for Black patients (54.8% [40/73] and 63.4% [47/73],
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respectively) and patients with a body mass index >35 (54.5% [24/44] and 68.2% [30/44], respectively) compared with
overall rates. Ibrexafungerp was well tolerated. Adverse events were primarily gastrointestinal and mild in severity,
including diarrhea (17%), nausea (12%), abdominal pain (11%), dizziness (3%), and vomiting (2%).>!

In the second Phase 3 trial (VANISH 306), Sobel et al again showed a significantly higher clinical cure rate (63.3% vs
44%) and negative culture result indicating mycological cure (58.5% vs 29.8%) in those receiving Ibrexafungerp (n =
188) versus placebo (n = 88) when evaluated at day 11+3. Similarly, at follow up (day 25+ 4), symptom resolution
persisted for 72.3% of treated versus 52.4% of placebo subjects (p = 0.001).%°

All studies were double blinded. Within these study groups, females >12 years were included. Three pregnancies
occurred in the Phase 3 trials: two resulted in live births with no fetal anomalies or complications reported; the other was
electively terminated at 12 weeks of gestation. However, due to preclinical animal studies in which teratogenicity was
reported, Ibrexafungerp is contraindicated in pregnancy. Contraception should be used while on treatment and for at least
4 days after completion of the last dose in women with pregnancy potential.

For VVC, Ibrexafungerp is FDA approved for the treatment of adult and post-menarche pediatric females. Dosage is
300mg BID for 1 day (total 4 pills = 1200mg). For patients on strong inducers of CYP3A4 (phenobarbital, phenytoin,
rifampicin, St. John’s Wort and glucocorticoids), dose should be reduced to 150 mg BID."

Recurrent Vulvovaginal Candidiasis

RVCC, defined as 3 or more infections per year is typically treated with an induction period followed by prophylactic dosing on
aweekly to biweekly schedule. The most common protocol is a 7—14-day course of a topical agent or a single or multi-dose course
of fluconazole for acute treatment, followed by dosing of twice a week for the topicals and once a week for fluconazole.”?

These regimens are not FDA approved, but rather based on expert opinion.

In December 2022, a monthly dose of Ibrexafungerp was approved for the treatment of RVCC, making it the only
therapy approved for this indication.”'**** Approval was based on Synexis’ CANDLE study reported that monthly
single-day ibrexafungerp showed 65.4% resolution of symptoms and culture negative success through week 24,
compared to 53.1% of placebo-treated patients (p = 0.02).>* This advantage over placebo was sustained over a 3
month follow up.?* Additionally, in a nested sub-study ibrexafungerp showed a substantial elimination or resolution of
symptoms in 71% of RVVC patients who failed to respond to a 3-dose regimen of fluconazole.”® Effective birth control
should be instituted and documented during long-term use of Ibrexafungerp.”* Product labeling for this indication, once
available, should provide contraceptive guidelines. There are no current clinical trial data exploring ibrexafungerp for
RVCC versus the newly approved long acting azole oteseconazole.

Results — Place in Clinical Use

Ibrexafungerp provides an important additional option for health-care providers in women with acute, severe VVC or
RCVV. The population most likely to benefit are those with azole allergy, or other azole contraindications, including drug
interactions (statins, tricyclics), non-albicans Candida species, including C. glabrata, for which no consistently effective
oral treatments are otherwise available. Ibrexafungerp also offers an oral option of treatment for women with fluconazole
resistant C. albicans.*> Monthly dosing of ibrexafungerp offers an FDA approved, evidence-based treatment for RVCC.

Conclusion

Ibrexafungerp is the first oral non-azole approved for both VVC and RCVV, with broad spectrum coverage of both C.albicans
and non-albicans species. Ibrexafungerp is fungicidal, acting via inhibition of the enzyme glucan synthase, disrupting the
formation of 1.3-B-D-glucan, causing cell lysis. For health-care providers, this is an exciting development representing another
means in the ability to treat and potentially eradicate VVC and RVCC. For the millions of women who suffer from these
conditions and the associated disruption of work, social and sexual function, ibrexafungerp represents relief.

Disclosure
Nancy A Phillips has served on an advisory board for Synexis concerning ibrexafungerp. The authors report no other
conflicts of interest in this work.
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