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Background: Fosmanogepix is a first-in-class antifungal targeting the fungal enzyme Gwt1, with broad-spec-
trum activity against yeasts and moulds, including multidrug-resistant fungi, formulated for intravenous (IV) 
and oral administration. 

Methods: This global, multicenter, non-comparative study evaluated the safety and efficacy of fosmanogepix for 
first-line treatment of candidaemia in non-neutropenic adults. Participants with candidaemia, defined as a posi-
tive blood culture for Candida spp. within 96 h prior to study entry, with ≤2 days of prior systemic antifungals, were 
eligible. Participants received fosmanogepix for 14 days: 1000 mg IV twice daily on Day 1, followed by mainten-
ance 600 mg IV once daily, and optional switch to 700 mg orally once daily from Day 4. Eligible participants who 
received at least one dose of fosmanogepix and had confirmed diagnosis of candidaemia (<96 h of treatment 
start) composed the modified intent-to-treat (mITT) population. Primary efficacy endpoint was treatment success 
at the end of study treatment (EOST) as determined by the Data Review Committee. Success was defined as clear-
ance of Candida from blood cultures with no additional antifungal treatment and survival at the EOST. 

Results: Treatment success was 80% (16/20, mITT; EOST) and Day 30 survival was 85% (17/20; 3 deaths unre-
lated to fosmanogepix). Ten of 21 (48%) were switched to oral fosmanogepix. Fosmanogepix was well tolerated 
with no treatment-related serious adverse events/discontinuations. Fosmanogepix had potent in vitro activity 
against baseline isolates of Candida spp. (MICrange: CLSI, 0.002–0.03 mg/L). 

Conclusions: Results from this single-arm Phase 2 trial suggest that fosmanogepix may be a safe, well-toler-
ated, and efficacious treatment for non-neutropenic patients with candidaemia, including those with renal 
impairment.

© The Author(s) 2023. Published by Oxford University Press on behalf of British Society for Antimicrobial Chemotherapy. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https:// 
creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the 
original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com

Introduction
Disseminated infections associated with Candida species (spp.) 
are common healthcare associated infections which remain a 
significant cause of morbidity and mortality. In the USA, there 

were an estimated 23 000 cases of candidaemia and 3400 
deaths in 2017, with an incidence of 7 cases per 100 000 people.1

Despite standard of care (SOC) antifungal therapy, mortality 
rates remain high. Recent estimates of all-cause in-hospital mor-
tality are approximately 25% overall, and 31% for patients aged 
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≥65 years.1 Approximately 50% of Candida isolates identified in 
healthcare-associated bloodstream infections are currently due 
to non-Candida albicans, including multidrug-resistant C. auris,2

C. parapsilosis and C. glabrata (new nomenclature: Nakaseomyces 
glabrata).3,4 Treatment failure in patients with candidaemia is ap-
proximately 35%5 and existing antifungals can be problematic 
due to the route of delivery, significant drug–drug interactions, 
and/or lack of efficacy due to drug resistance.6 This unmet medical 
need also remains significant among high-risk patients, such as 
immunocompromised patients, transplant recipients, and ICU 
patients.6–8

Fosmanogepix (formerly PF-07842805; APX001; E1211) is the 
first member in the ‘gepix’ class of antifungals with a unique 
mechanism of action (MOA). The prodrug, fosmanogepix, is rapidly 
converted in vivo by systemic phosphatases to the microbiologic-
ally active moiety, manogepix. Manogepix inhibits the conserved 
fungal glycosylphosphatidylinositol (GPI)-anchored cell wall trans-
fer protein 1 (Gwt1), which catalyzes inositol acylation of GPI.9,10 In 
yeasts, GPI mediates cross-linking of cell wall mannoproteins to 
β-1,6-glucan. Inhibition of Gwt1 results in pleiotropic effects on 
fungal cells (inhibition of fungal adherence to surfaces, biofilm for-
mation, and germ tube formation), severe growth defects and 
death.10,11 Manogepix does not inhibit PIG-W (a mammalian 
ortholog but with low homology to Gwt1) which also catalyzes 
the inositol acylation of GPI.10–12 Pleiotropic MOA of manogepix re-
sults in broad spectrum activity against clinically significant yeasts 
and moulds, including resistant strains.6 However, manogepix has 
poor in vitro activity against Candida krusei (MIC range: 2 to 
>32 mg/L), which is most likely due to non-target-based resist-
ance mechanisms such as differences in C. krusei cell permeability 
and efflux, rather than Gwt1 target protein-based expression.9,13

Fosmanogepix is broadly distributed in tissues with a half-life of 
∼2.5 days.14,15 Two drug–drug interaction studies (NCT02957929; 
NCT04166669) for fosmanogepix have been completed (results 
not yet published). Animal model studies have shown that fosmano-
gepix is rapidly absorbed and extensively distributed to most parts of 
the body such as liver, lung, brain, eye, urine, abdominal fat, and kid-
ney cortex.14 It is available in intravenous (IV) and oral formulations, 
and has high oral bioavailability, enabling oral ‘step-down’ treatment 
during transition of care.15,16 Data from animal models also indi-
cated that fosmanogepix was primarily eliminated through faeces 
or biliary excretion.14 A Phase 1 fosmanogepix study (data not pub-
lished; NCT04804059) conducted to provide human metabolite pro-
filing after single oral or IV dose of fosmanogepix in healthy male 
participants showed extensive distribution and similar excretion be-
tween urinary and faecal pathways after both oral and IV infusion.

In this open-label Phase 2 study, we enrolled participants who had 
documented candidaemia, including those with possible or probable 
drug-resistant organisms, such as C. glabrata. The objective of this 
study was to evaluate the efficacy and safety of fosmanogepix for 
the treatment of adult non-neutropenic patients with candidaemia.

Methods
Ethics
This study was conducted at nine sites in the USA, Israel, Spain, and Belgium 
in compliance with the Declaration of Helsinki and the International Council 
for Harmonization guidelines on Good Clinical Practice (ICH-GCP). 
Independent ethics committees at each site approved the study protocol 

(USA: UC Davis Clinical Committee Approval#1084643-2, Washington 
University School of Medicine Approval#20172684; Spain: Ethics committee 
of Hospital Universitario Mútua de Terrasa, Hospital Universitari Vall 
d’Hebron, and Hospital General Universitario de Alicante Approval#182/ 
18; Belgium: Cliniques universitaires de Bruxelles Approval#SRB_ 
201807_156; Israel: Sheba Medical Center Approval#4695-17-SMC, 
Rambam Medical Center Approval#0584-17-RMB, and Tel Aviv Sourasky 
Medical Center Approval#0710-17-TLV).

Participants and study design
This multicenter, open-label, non-comparative, single-arm global study 
conducted between October 2018 and March 2020 evaluated the effi-
cacy and safety of fosmanogepix as first-line treatment for candidaemia, 
in non-neutropenic adult participants (ClinicalTrials.gov:NCT03604705; 
EudraCT number:2017-003571-56). This study was conducted in accord-
ance with ICH-GCP Directive 2001/20/EC, applicable regulatory require-
ments, and the Declaration of Helsinki.17

Eligible participants had a new diagnosis of candidaemia based on a 
blood sample drawn within 96 h of fosmanogepix treatment, which could in-
clude Candida spp. with suspected or documented resistance to at least one 
SOC systemic antifungal. If eligible participants had pre-existing intravascular 
catheters, they were removed and replaced as necessary. All participants or 
their legally authorized representatives provided written informed consent.

Key exclusion criteria included neutropenia (absolute neutrophil count 
<500 cells/µL), diagnosis of deep-seated Candida infections, C. krusei 
infection, hepatosplenic candidiasis, and pregnancy or lactation. 
Participants were excluded if they received >48 h equivalent of prior sys-
temic antifungal treatment for the current episode of candidaemia. All in-
clusion and exclusion criteria, including criteria (and dosing) for patients 
with renal impairment, are provided in Material S1(a and b), available 
as Supplementary data at JAC Online).

Participants were given fosmanogepix 1000 mg IV twice daily load-
ing dose within the first 24 h, followed by a maintenance dose of 
600 mg IV once daily. IV infusions were 3 h in duration. A switch to 
oral fosmanogepix 700 mg daily could be initiated from Day (D) 4 on-
wards, if blood cultures showed no further growth and participants 
were able to tolerate oral medications. Maximum duration of fosmano-
gepix treatment was 14 days. The end of study treatment (EOST) visit 
was conducted at fosmanogepix treatment completion (Figure 1). 
Participants requiring >14 days of antifungal therapy to adhere to 
Infectious Diseases Society of America (IDSA)-recommended treatment 
of candidaemia guidelines18 were allowed to receive step-down therapy 
with fluconazole or an alternative species-appropriate antifungal. The 
end of treatment (EOT) visit was conducted upon completion of all anti-
fungal treatments. Participants were followed for 4 weeks after the EOT/ 
EOST. Blood cultures were performed daily during the treatment period 
until two consecutive cultures were negative, and subsequently at all 
following study visits (Figure 1). Adverse events (AEs) were captured 
from the date of informed consent through study completion and coded 
using Medical Dictionary for Regulatory Activities V20.1. Microbiological 
susceptibility testing was performed according to CLSI M27A419 and 
EUCAST E.DEF 7.3.220 methods at NTS Ventures. Results are presented 
based on CLSI methodology.21

Outcomes assessed
The intent-to-treat (ITT) population/safety population included all parti-
cipants who received at least one dose of fosmanogepix. The modified 
ITT (mITT) population included all participants who received at least 
one dose of fosmanogepix and had a confirmed diagnosis of candidae-
mia within 96 h of treatment start.

A Data Review Committee (DRC) of recognized fungal infectious disease 
experts provided independent oversight and standardized interpretation. 
The DRC confirmed eligibility for efficacy analysis, confirmed candidaemia 
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diagnosis, and adjudicated the response to treatment. A Data and Safety 
Monitoring Board (DSMB) periodically reviewed safety data.

Treatment success at the EOST/EOT was defined as clearance of 
Candida from blood cultures with no additional use of systemic antifungal 
treatment and survival at the EOST/EOT. Any case that did not meet the 
above criteria was classified as a treatment failure. The primary efficacy 
endpoint was treatment success at the EOST in the mITT population as de-
termined by the DRC. Treatment success at the EOT, and 2 and 4 weeks 
after the EOT as determined by the DRC, overall survival at study D30, 
the time to first negative blood culture, mycological outcomes, and 
treatment-emergent AEs (TEAEs) were also evaluated. Any temporal asso-
ciation with study drug administration was assessed based on sequence 
and timing of occurrence. MICs for collected samples were assessed and 
additional analysis for susceptibility and resistance were evaluated.

Statistical considerations and methods of data analysis
For the primary endpoint, the number and percentage of participants 
with treatment success or failure at the EOST determined by the DRC 
was described for the mITT population, with 95% two-sided exact bino-
mial confidence intervals (CIs). Secondary endpoints were summarized 
descriptively for the mITT population with 95% two-sided exact binomial 
CIs. Kaplan–Meier analysis for median time to first negative blood culture 
and median time to death was conducted.

All analyses were performed using SAS 9.3 or higher.22

Results
Disposition, demographics and baseline characteristics
Twenty-one participants received fosmanogepix; one partici-
pant did not have a confirmed diagnosis of candidaemia within 

96 h of the start of treatment and was excluded from the mITT 
population. The majority (16/21; 76.2%) of participants in the 
ITT population completed 14 days of fosmanogepix. Five partici-
pants did not receive 14 days of treatment with fosmanogepix: 
three cases discontinued were due to a non-drug related AE 
(two of whom received 13 days of treatment) (Figure 2) and 

Figure 1. Study schematic. Time period (<96 h) to complete eligibility assessments started at the time that the sample for the blood culture positive 
for Candida was collected. EOST may be the same as EOT for those participants who do not step-down to fluconazole or alternative antifungal therapy. 
EOST, end of study treatment; EOT, end of treatment; FMGX, fosmanogepix; IV, intravenous; PO, oral.

Figure 2. Participant disposition. AE, adverse event; FMGX, fosmanogepix; 
ITT, intent-to-treat; mITT, modified intent-to-treat.
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two discontinued due to investigator/physician decision. Five 
(23.8%) participants died during the study: three participants 
died on or before D30 and two participants died after D30. All 
five deaths were deemed unrelated to the study treatment by 
the investigator.

The demographics and baseline characteristics for study 
participants in the ITT and mITT populations had no notable 
differences (Table 1). Two participants had infections with 
two species of Candida. Underlying disease leading to candi-
daemia included malignancies, surgeries/procedures including 
central venous catheter line placement, infections (including 
device-related infection, pyelonephritis, pneumonia, and sep-
sis), gastrointestinal disorders, burns and wounds, diabetes, 
and acute kidney injury. Ten participants (48%) transitioned 
from IV fosmanogepix to the oral formulation from D4 
onwards.

Efficacy
Primary endpoint: treatment success at the EOST

Treatment success at the EOST, as assessed by the DRC, was 80% 
(16/20) in the mITT population Table 2. The four (20.0%) partici-
pants who were treatment failures at the EOST are summarized 
in Table 3.

Blood cultures remained persistently positive for the baseline 
Candida spp. in three of four participants who were treatment 
failures at the EOST, despite appropriate intravascular line man-
agement. Three participants received alternative antifungal ther-
apy after stopping fosmanogepix (per investigator and outside of 
the scope of the protocol) and were alive at D30.

Table 1. Demographics and baseline characteristics

Parameter
mITT 
N = 20

Age (years)
Mean (SD) (range) 62.9 (10.86) (43–78)
Median 64.5

Age category (years), n (%)
<65 10 (50.0)
≥65 10 (50.0)

Gender, n (%)
Male 13 (65.0)
Female 7 (35.0)

Race, n (%)
Black or African American 1 (5.0)
White 19 (95.0)

BMI (kg/m2)
Mean (SD) 25.29 (7.65)
Median 23.49

APACHE II score
Mean (SD) 14.1 (7.1)
Median 12.5

APACHE II score category, n (%)
<10 7 (35.0)
10–19 7 (35.0)
20–30 6 (30.0)

ICU, n (%) 9 (45.0)
Baseline pathogena

C. glabrata 10 (50.0)
C. albicans 8 (40.0)
C. parapsilosis 3 (15.0)
C. dubliniensis 1 (5.0)

APACHE, Acute Physiology and Chronic Health Evaluation; BMI, body mass 
index; ICU, intensive care unit; mITT, modified intent-to-treat; SD, stand-
ard deviation; spp, species; yrs, years. 
a
Percentages were calculated using the number of participants in the col-

umn heading as the denominator. Two participants had two baseline 
Candida spp.

Table 2. Efficacy endpoints: treatment success and survival

mITT 
n/N (%) (95%CI)

Response at EOST
Successa 16/20 (80) (56.3–94.3)
Failure 4/20 (20) (5.7–43.7)

Reasons for failure at EOST
Persistent Candida spp. in blood culturesb 3/20
Deathc 1/20

Response at EOT
Success 15 (75.0) (50.9–91.3)
Failured 5 (25.0) (8.7–49.1)

Response at 2 weeks after EOT
Treatment success sustained 12 (60.0) (36.1–80.9)
Clinical relapse 2 (10.0) (1.2–31.7)
Death 1

Response at 4 weeks after EOT
Treatment success sustained 11 (55.0) (31.5–76.9)
Death 1

Survival at D30
Participant survival at D30 17/20 (85)
Median time to death (days) 15
Reasons for mortality through D30:

Gram-negative (Acinetobacter) sepsis (D12) 1/20
Progression of underlying cancers (D15) 1/20
Worsening of interstitial pneumonia (D30) 1/20

If there was no step-down anti-fungal treatment, EOT = EOST. Efficacy 
outcomes are up to the timepoint of failure. Percentages were calculated 
using the number of participants in the column heading as the denomin-
ator. 95% CIs were two-sided exact binomial CIs. CI, confidence interval; 
DRC, data review committee; EOST, end of study drug treatment; EOT, 
end of antifungal treatment; mITT, modified intent-to-treat; spp., spe-
cies. 
aSuccess at EOST definition (composite): (i) eradication of Candida spp. 
from blood; and (ii) no use of other systemic antifungal through to 
EOST; and  (iii) alive at EOST. Failure: any case not meeting definition of 
success. 
bC. glabrata (n = 1), C. albicans (n = 1), C. parapsilosis (n = 1). 
cDeath on D12—investigator assessed cause as Gram-negative 
(Acinetobacter) bacteraemia/sepsis. 
dEOST + EOT; one additional failure from EOST.
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The fourth participant was a 54-year-old male with metastat-
ic digestive tract cancer, a history of multiple abdominal surgical 
procedures, recent sepsis, ongoing mechanical ventilation and 
pneumonia, and an APACHE score of 27, with positive C. glabrata 
cultures until D3 and negative thereafter; fosmanogepix treat-
ment was stopped on D11 due to leucopenia, not related to fos-
manogepix, and anidulafungin was initiated. C. glabrata was 
cultured from the nephrostomy tube on D11. On Day 12, 
Acinetobacter baumannii was cultured from blood. The partici-
pant died on D12, with the cause of death ascribed to 
Acinetobacter sepsis, as per the investigator. The DRC assessed 
that candidaemia may have contributed to death.

In all four participants who experienced treatment failure at 
the EOST, the baseline Candida isolate manogepix MIC values 
were low, and remained low, indicating that treatment failure 
was unrelated to changes in manogepix MIC values.

Outcomes at the EOT and follow-up
Treatment success at the EOT in the mITT population was 75% 
(15/20). Three participants (15%) received protocol-allowed 
step-down antifungals with fluconazole or an alternative 
species-appropriate antifungal after 14 days of fosmanogepix 
treatment. All three had prior clearance of Candida spp. from 
blood and experienced treatment successes at the EOST. 
However, one participant developed a mixed C. albicans and 
C. glabrata pleuropulmonary empyema that required additional 
prolonged antifungal treatment, resulting in treatment failure 
at the EOT.

Of the 15 participants assessed as treatment successes at the 
EOT, 4 did not sustain this outcome through the 4 week follow-up 
period (Table 2).

One participant, with ascending cholangitis secondary to 
common bile duct obstruction attributed to underlying pancreat-
ic cancer, experienced treatment success at the EOST but had re-
current candidaemia at 2 week follow-up after the EOT. The MIC 

of manogepix in the recurrent C. glabrata isolate increased by 5–6 
dilutions from baseline to D28 (0.004 to 0.12 mg/L; 32-fold). 
Another participant developed C. albicans biliary infection, as-
sessed as a clinical relapse (and died on D30 due to interstitial 
pneumonia). The biliary C. albicans isolate showed no increase 
in manogepix MIC compared with the baseline isolate (MIC: 
0.008 mg/L).

Two additional participants died during the follow-up period 
(D15: cardiopulmonary arrest, and D39: voluntary euthanasia [le-
gal and physician administered in Belgium]). Eleven (55.0%) of 20 
participants had sustained treatment success at the end of the 
follow-up period.

Overall survival at D30
Overall survival at D30 in the mITT population was 85% (17/20). 
Of the three deaths up to and including D30, none were consid-
ered related to fosmanogepix. The DRC judged that candidae-
mia may have been contributory to two of the deaths: one 
death due to subsequent Acinetobacter sepsis (described 
above), and one due to worsening interstitial pneumonia in a 
participant with C. albicans cultured from the biliary tract and 
assessed as a relapse. The third death was due to cardiopul-
monary arrest attributed to progression of underlying metastat-
ic cancer. The median Kaplan–Meier estimate of time to death 
was not estimable.

Time to first negative blood culture
All 20 participants in the mITT population had a confirmed diag-
nosis of candidaemia at screening. Seven of these participants 
had positive cultures from blood samples taken immediately 
prior to fosmanogepix treatment: the mean time to first negative 
blood culture was 2.4 days (SD = 1.13). The median (95% CI) 
Kaplan–Meier estimate of time to first negative blood culture 
was 2.0 (1.0–4.0) days.

Table 3. Summary of participants who were treatment failures at EOST

Age (years)/ 
sex/APACHE 
score Main underlying condition(s)

Infecting 
Candida spp.

MGX 
MICa 

(mg/L)
FMGX duration 

IV/oral Candidemia status at EOST
D30 

survival

43/male/2 Sternal wound dehiscence with 
staphylococcal osteomyelitis, PVD

C. parapsilosis 0.008 5 days IV only Persistent C. parapsilosis in 
blood culture

Alive D30

53/male/6 Community-acquired pneumonia C. albicans 0.004 7 days IV only Persistent C. albicans in 
blood culture; probable 
infected thrombus

Alive D30

70/female/12 Urothelial adenocarcinoma; multiple 
comorbidities, pneumonia

C. glabrata (and 
C. albicans only at 
baseline)

0.016 14 days IV only Persistent C. glabrata in 
blood culture

Alive D30, 
died 
D42

54/male/27 GI tract cancer with retroperitoneal 
and lung metastases, pneumonia, 
ARF

C. glabrata 0.016 11 days IV only Blood cultures negative for 
C. glabrata; positive for A. 
baumannii

Died D12

ARF, acute renal failure; CLSI, Clinical and Laboratory Standards Institute; CVC, central venous catheter; FMGX, fosmanogepix; GI, gastrointestinal; MGX, 
manogepix; MIC, minimum inhibitory concentration; PVD, peripheral vascular disease; spp., species; yrs, years. 
aMIC values are representative of baseline isolates.
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Mycological outcome
Eradication was defined as a negative blood culture for Candida 
spp. in the absence of concomitant antifungal therapy through 
the EOST/EOT. A total of 80% (16/20) and 75% (15/20) of partici-
pants had eradicated Candida spp. infection at EOST and EOT vis-
its, respectively.

Susceptibility and resistance
For all baseline Candida species cultured from blood, low mano-
gepix CLSI MIC values were observed (MICrange: 0.002–0.03 mg/ 
L) (Table 4). The manogepix MICs of the isolated Candida species 
at the EOST for each of the four participants who experienced 
treatment failure were within the same range as manogepix 
MICs at baseline. The one isolate with a shift in MIC value from 
baseline was from a participant with C. glabrata candidaemia 
(described above) and ascending cholangitis secondary to com-
mon bile duct obstruction attributed to underlying pancreatic 
cancer. This participant experienced treatment success at the 
EOST but had recurrent candidaemia at 2 week follow-up after 
the EOT.

Safety
Overall, 20/21 (95.2%) participants experienced an AE (Table 5). 
AEs were consistent with the profile of participants with candi-
daemia and related underlying conditions. AEs that resulted in 
discontinuation of fosmanogepix (n = 3) included congestive car-
diac failure, leucopenia and sepsis, but these were not considered 
related to fosmanogepix.

The most common TEAEs were diarrhoea, vomiting, peripheral 
oedema and pleural effusion, observed in three participants each 
(14.3%). The highest proportions of TEAEs were Grade 3 or Grade 
5 in severity. Vomiting (n = 3; Grade 1) was not temporally asso-
ciated with oral administration and was not considered to be re-
lated to fosmanogepix. Only one AE, decreased platelet count of 
moderate severity (below normal from D3 to EOST, with the low-
est value of 82 × 109/L on D11), was considered possibly related 
to fosmanogepix. The event resolved spontaneously, the dose 
of fosmanogepix was not changed, and no further action was ta-
ken. There were no treatment-related serious adverse events 
(SAEs).

There were five deaths during the study period, none of which 
were judged to be related to fosmanogepix by the Investigator. 

Table 4. Summary of baseline Candida spp. and susceptibility—mITT population

Participants Species
MIC (mg/L)

Manogepix Anidulafungin Fluconazole Amphotericin B

1 C. parapsilosis 0.008 4 0.25 4
2 C. parapsilosis 0.004 0.5 0.5 1
3 C. glabrata 0.03 0.03 4 1
4 C. glabrata 0.016 0.03 1 0.5
5 C. parapsilosis 0.016 2 0.5 0.5
6 C. glabrata 0.03 0.03 2 0.5
7 C. glabrata 0.016 0.25 1 2
8 C. glabrata 0.008 0.03 0.5 1
9 C. glabrata 0.008 0.03 0.5 1
10 C. glabrata 0.004 0.12 1 1
11 C. glabrata 0.008 0.06 2 1
12a C. dubliniensis and 

C. glabrata
0.004 
0.004

0.016 
0.12

0.12 
1

1 
1

13 C. albicans 0.004 0.016 0.12 0.5
14b C. albicans 0.008 0.016 0.12 0.5
15 C. albicans 0.008 0.03 0.12 4
16 C. albicans 0.008 0.03 2 2
17 C. albicans 0.002 0.03 0.12 2
18 C. albicans 0.004 0.016 0.12 0.5
19 C. albicans 0.004 0.016 0.12 0.5
20 C. albicans and 

C. glabrata
0.004 
0.016

0.03 
0.25

0.12 
0.5

2 
2

CLSI, Clinical and Laboratory Standards Institute; DRC, data review committee; EOT, end of treatment; ITT, intent-to-treat; MIC, minimum inhibitory 
concentration; spp., species. 
aPatient with recurrent candidaemia; recurrence (mycological) defined as a mycologically confirmed infection with the same baseline Candida spp. 
during the 4 weeks after the EOT. 
bPatient with clinical relapse; relapse (DRC assessment) defined as re-occurrence of Candida in blood culture, or from other infection sites, during the 
follow-up period, or diagnostic parameters indicative of recurrence or late spread of the Candida infection.
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Of these, three deaths occurred up to D30 (described above), and 
two additional deaths occurred during the follow-up period, on 
D39 and D42. The death of both participants was due to under-
lying urological malignancies. Candidaemia was not assessed 
by the DRC as contributory to death in either case.

No clinically meaningful laboratory safety concerns were ob-
served, apart from minor fluctuations in some liver enzymes 
(e.g. AST, total bilirubin and alkaline phosphatase), which were 
not considered AEs.

Renal impairment
Two-thirds (14/21) of participants in the ITT population had renal 
impairment at study entry: 7 had mild impairment (glomerular 
filtration rate, GFR: 60–89 mL/min per 1.73 m2), 5 had moderate 
impairment (GFR: 30–59 mL/min per 1.73 m2) and 2 had severe 
impairment (GFR: 15–29 mL/min per 1.73 m2). None of these par-
ticipants had worsening of renal impairment while receiving 
treatment with fosmanogepix.

The majority (12/14; 86%) completed treatment with fosma-
nogepix, and were considered to be treatment successes at the 
EOST, including 6 of 7 participants with moderate or severe renal 
impairment at study entry. The majority of renally impaired par-
ticipants 11/14 (79%) were alive at D30.

None of the participants with moderate or severe renal impair-
ment had elevated blood levels of manogepix. A population 
pharmacokinetics (PK; described in Material S2) analysis of a lim-
ited number of serum samples suggested that there was no dif-
ference in manogepix exposure between participants with 
normal or mild renal function and those with moderate to severe 
renal impairment (Table 6). There was no evidence of 
drug-related nephrotoxicity.

Discussion
This open-label, single-arm study evaluated the efficacy and 
safety of fosmanogepix in the treatment of candidaemia in non- 
neutropenic participants, including those with baseline renal 
impairment.

The enrolled participant population was similar to prior candi-
daemia studies and included participants with significant co-
morbidities (including cancer and surgical complications).23–26 The 
mean APACHE score was comparable to that reported in a quantita-
tive review of invasive candidiasis studies.5 Patients treated with 
fosmanogepix demonstrated rapid clearance of Candida from the 
bloodstream. Because most studies evaluating bloodstream infec-
tions allow the use of ≤2 days of antimicrobial treatment before ini-
tiating investigational treatment, a proportion of enrolled 
participants did not have positive blood cultures immediately prior 
to starting fosmanogepix. In participants with a positive blood cul-
ture for Candida at baseline, the mean time to first negative blood 
culture was 2.4 days. This protocol limited study therapy with fos-
manogepix to 14 days, but this did not influence the recommenda-
tion to complete 14 days of effective antifungal therapy following 
the first negative blood culture per IDSA guidelines.18

Treatment success at the EOST was 80.0% in the mITT popu-
lation, and success was maintained at the EOT, and at 2 and 
4 weeks after the EOT by 75.0%, 60.0% and 55.0% of partici-
pants, respectively. Those participants with persistent positive 

Table 5. TEAEs (safety population)

Category

Total 
(N = 21)

Participants 
n (%)

Events 
n

TEAEs
All TEAEs 20 (95.2) 126
Study drug-related TEAEs 1 (4.8) 1

TEAEs by maximum severitya

All TEAEs
Mild (CTCAE Grade 1) 4 (19.0) 4
Moderate (CTCAE Grade 2) 3 (14.3) 8
Severe (CTCAE Grade 3) 5 (23.8) 8
Life-threatening (CTCAE Grade 4) 3 (14.3) 3
Death (CTCAE Grade 5) 5 (23.8) 5

Study drug-related TEAEs
Moderate (CTCAE Grade 2) 1 (4.8) 1
SAEs
All SAEs 9 (42.9) 19
Study drug-related SAEs 0 (0.0) 0

TEAEs leading to discontinuation of drug
All TEAEs 3 (14.3) 3
Study drug-related TEAEs 0 0

AEs leading to discontinuation of study
All AEs 5 (23.8) 5
Study drug-related TEAEs 0 0

Percentages were calculated using the number of participants in the col-
umn heading as the denominator. TEAEs were defined as AEs occurring 
on or after the first dose of study drug. AE, adverse event; CTCAE, 
Common Terminology Criteria for Adverse Events; SAE, serious adverse 
event; TEAE, treatment-emergent adverse event. 
aBoth participants and events are listed by maximum severity.

Table 6. PK summary statistics stratified by renal function

Parameter
Median (min–max) P 

value
Normal/mild Moderate/severe

AUC on D1 129.0 (57.1–235.0) 106.0 (69.1–193.0) 0.576
AUC on D2 150.0 (62.0–259.0) 112.0 (70.6–218.0) 0.149
AUC on D3 132.0 (68.9–244.0) 96.3 (79.4–198.0) 0.172
Average AUC on D1–2 136.0 (59.7–247.0) 110.0 (70.0–205.0) 0.287
Average AUC on D1–3 140.0 (62.9–246.0) 111.0 (73.1–203.0) 0.287
Average AUC on all 

days of therapy
133 (73.7–235.0) 100.0 (88.3–176.0) 0.094

CL (L/h) 2.5 (1.8–3.9) 3.5 (2.3–4.7) 0.094
t½, α (h) 1.4 (1.0–1.9) 1.5 (1.0–2.7) 0.488
t½, β (h) 62.4 (18.3–127.0) 47.2 (24.3–117.0) 0.585
Vss (L) 192.0 (82.2–550.0) 263 (88.3–541.0) 0.799

AUC, area under the concentration-time curve; CL, clearance; t1/2 α, half- 
life for distribution phase; t1/2 β, half-life for elimination phase; Vss, volume 
of distribution at steady state.
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blood cultures at the EOST (15%) either had inadequate source 
control (femoral vein thrombosis and multiple changes of periph-
erally inserted central catheter lines, n = 2) or inadequate urothe-
lium/blood barrier (urothelial adenocarcinoma, n = 1). Therefore, 
the cultures remained persistently positive at the EOST for rea-
sons unrelated to study treatment.

The baseline Candida species in our study had low manogepix 
MIC values (MICrange: 0.002–0.03 mg/L) and remained within the 
same range at various timepoints (EOST, EOT and follow-up) except 
for a single case in which an increase in MIC of manogepix was ob-
served for a C. glabrata isolate associated with a relapse of candidae-
mia. This finding of recurrent candidaemia at 2 week follow-up after 
the EOT (as described above) was probably due to the advanced 
Candida infection in this participant that may have required a longer 
duration of treatment. However, treatment failures were not asso-
ciated with changes in fosmanogepix susceptibility. Previous studies 
have demonstrated that manogepix has in vitro and in vivo activity 
against several resistant fungal pathogens, including azole- and 
echinocandin-resistant Candida, azole-resistant Aspergillus, and in-
trinsically resistant rare moulds including Fusarium, Lomentospora, 
Scedosporium and some Mucorales spp.6,9,27–31

On D30, 15% of participants did not survive. In general, mor-
tality among patients with candidaemia is estimated to be ap-
proximately 25%.1 The treatment response and mortality rates 
seen with fosmanogepix are in the range reported in previous 
studies evaluating azoles and echinocandins,23–26 and with 
good tolerance and rapid clearance.6

Patients with candidaemia often have underlying renal insuffi-
ciency or develop acute kidney injury during therapy, and clinical 
outcomes are generally poor.32,33 Similar to published candidae-
mia studies,34–36 the majority of study participants had some de-
gree of underlying renal impairment at enrollment. Rates of 
treatment success at the EOST and survival at D30 in these parti-
cipants were comparable to the overall study population, with no 
evidence of worsening of renal function during the treatment per-
iod. No impact of renal impairment was observed on the efficacy 
of fosmanogepix. Modelled PK parameters were similar between 
participants with normal to mild renal impairment and partici-
pants with moderate to severe renal impairment. Furthermore, 
there was no evidence of drug-related renal toxicity.

Fosmanogepix was well tolerated with no treatment-related 
SAEs or discontinuations. The three participants who died 
through D30 had serious underlying conditions, consistent with 
comorbidities associated with a representative candidaemia 
population. These deaths were considered unrelated to fosma-
nogepix. Approximately 50% of participants transitioned from 
IV to oral therapy, with no discernible change in the safety profile.

Limitations of the study include small sample size and the 
single-arm design. The findings of this study should not be gen-
eralized to candidaemia patients with neutropenia. 
Additionally, there were no patients enrolled with infections 
caused by C. auris. However, another Phase 2 study conducted 
in C. auris showed fosmanogepix to be safe, efficacious and 
well tolerated.37 In common with other studies of candidaemia, 
participants were able to receive ≤48 h of antifungal drug treat-
ment prior to enrollment, and consequently some participants 
had negative blood cultures prior to initiating fosmanogepix.

Acknowledging these limitations, fosmanogepix was effica-
cious in participants with candidaemia, including in participants 

with poor prognostic risk factors (i.e. renal impairment and ser-
ious underlying disease). The response at the EOST and D30 sur-
vival was within the range of other antifungal drug classes.23–26

In addition, fosmanogepix was safe, well tolerated and showed 
no evidence of hepatic or renal toxicity. A Phase 1 study 
(NCT05582187) in adults with varying degrees of hepatic impair-
ment is currently underway. Overall, the results of our study pro-
vide preliminary evidence of efficacy and support the further 
study of fosmanogepix, representing a first-in-class antifungal 
with a novel MOA, for the treatment of invasive fungal infections.
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