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Background: Epetraborole (EBO) is an orally available bacterial leucyl transfer 
RNA synthetase (LeuRS) inhibitor with potent activity against nontuberculous 
mycobacteria in clinical development for treatment-refractory MAC lung 
disease. The objective of the study was to evaluate the pharmacokinetics (PK) 
of EBO in adult subjects with varying degrees of renal impairment (RI) and end 
stage renal disease (ESRD) with intermittent hemodialysis (IHD).

Methods: Open-label, single-dose EBO 500 mg PO was given to subjects in 5 
cohorts (normal renal function, mild, moderate, and severe RI, and ESRD); 
ESRD subjects received a second 500 mg dose on Day 5 approximately 1 hour 
before receiving IHD. Concentrations of EBO and its major metabolite (M3) in 
plasma, urine and dialysate were measured by validated LC-MS/MS methods. 
Plasma PK parameters were determined using non-compartmental methods 
and compared between cohorts using analysis of variance (ANOVA). Standard 
clinical and laboratory evaluations and treatment-emergent adverse events 
(TEAEs) were assessed. 

Results: 40 subjects were enrolled (8/cohort). Subjects with RI did not exhibit 
quantitatively distinct EBO plasma PK profiles compared to those with normal 
renal function; AUC values were 1.1-1.4 higher in subjects with RI, and the 
mean ratios of maximum observed concentration Cmax values did not exceed 
1.16. The elimination half-life (t1/2) increased slightly from 9.3 to 11.0 h in ESRD 
subjects, and clearance decreased by about 30%. Renal elimination was not a 
major route of excretion (~15% of dose over 72 h) for EBO, with mean renal 
clearance ranging from 4.24 L/h to 1.04 L/h . Metabolite M3 AUC increased 4-
fold in subjects with severe RI, and t½ increased from 20 to 32 h. EBO was 
well-tolerated; 7 subjects (17.5%) experienced at least 1 TEAE (11 events), all 
mild in severity except 1 moderately-severe TEAE of worsening anemia. There 
were no severe or serious TEAEs.

Conclusion: Minimal increases in plasma EBO exposures and similar t1/2

values were observed in subjects with varying degrees of RI, including ESRD-
IHD; Single 500 mg doses of EBO were well tolerated in each RI cohort. 
Overall, these data suggest that no dose adjustment of EBO is needed in 
subjects with any degree of RI.

EBO is a boron-containing, oral inhibitor of bacterial LeuRS, an essential
enzyme in protein synthesis, being developed for the treatment of treatment-
refractory Mycobacterium avium complex (MAC) lung disease and acute
melioidosis. EBO is primarily metabolized to M3 which is microbiologically
inactive and excreted predominantly in urine. As patients with MAC lung
disease and melioidosis may have impaired renal function, the effect of renal
impairment on both EBO and M3 was evaluated.

Objective

Assess the PK of EBO and M3 in adult subjects with normal renal function,
subjects with various degrees of RI, and subjects with ESRD receiving IHD.

Study Design and Population Continued

● A single EBO 500 mg dose (2 x 250 mg tablets) was administered orally following an
overnight fast on Day 1 for Cohorts 1 to 4. Subjects in Cohort 5 were administered a
single oral EBO 500 mg dose following a fast of at least 6 hr and within 2 hr after
completion of the subject’s regularly scheduled IHD on Day 1, and a single oral EBO
500 mg dose following an overnight fast and approximately 1 hr (± 15 minutes) prior
to the subject’s regularly scheduled IHD on Day 5.

Table 1. eGFR Enrollment Criteria by Study Cohort

*Subjects must have been stable and received IHD at least 3 times a week for at least 3 months prior to Screening. Cohorts 2-5 were enrolled in parallel.
After enrollment of cohorts 3 and 4, matched controls (BMI +/-20%, age +/- 10 yrs), sex 1:1 +/- 1) were enrolled in Cohort 1.

eGFR (mL/min/1.73 m2) = 142*min(standardized Scr/K, 1)α *max(standardized Scr/K, 1)-1.200 *0.9938Age *1.012 [if female]

K = 0.7 (females) or 0.9 (males) ; α = -0.241 (females) or -0.302 (males) ; min = indicates the minimum of Scr/K or 1; max = indicates the maximum of Scr/K
or 1.

PK Sampling

● Cohorts 1-4: 13 blood samples for PK assessment were collected at pre-dose and
0.5, 1, 1.5, 2, 3, 4, 6, 8, 12, 24, 48, 72 hr after the administration of study drug. Urine
samples were collected over a period of 72 hr post dose.

● Cohort 5: Blood samples for subjects in cohort 5 on both day 1 and 5, were collected
at the same timepoints as those in cohorts 1-4; however, an additional sample was
obtained following the end of dialysis on day 5. On Day 5, blood samples for PK
assessments were collected from both the inflow (pre-dialysis/arterial) and outflow
(post-dialysis/venous) lines pre-dialysis and at specified timepoints until 3 hr after
initiation of IHD or at the end of IHD (whichever was later). On Day 5, dialysate was
also collected over the full dialysis period.

● Concentrations of EBO and M3 in plasma, urine and dialysate were measured by
validated LC-MS/MS methods.

● PK parameters of EBO and metabolite M3 were determined using
noncompartmental methods using Phoenix WinNonlin® version 8.0.

Conclusions
• RI did not result in appreciable alterations in EBO PK; however, the metabolite M3 accumulated in RI,

especially in subjects with eGFR < 30 ml/min/1.73m2 — as expected given its renal elimination

• A standard 4-hr dialysis session removed approximately 11% of EBO

• EBO administered as a single 500 mg dose was well tolerated in all study subjects, including those
with normal renal function, mild, moderate and severe RI, and ESRD receiving IHD

This study was funded by AN2 Therapeutics (Menlo Park, CA).
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eGFRCohort

eGFR ≥90 mL/min/1.73 m2Cohort 1 (normal renal function)

eGFR ≥60 and <90 mL/min/1.73 m2Cohort 2 (mild renal impairment)

eGFR ≥30 and <60 mL/min/1.73 m2Cohort 3 (moderate renal impairment)

eGFR <30 mL/min/1.73 m2Cohort 4 (severe renal impairment)

eGFR <15 mL/min/1.73 m2Cohort 5* (end stage renal disease)

Cohort 5
(N=8)

Cohort 4
(N=8)

Cohort 3
(N=8)

Cohort 2
(N=8)

Cohort 1
(N=8)

55.3 (7.05)68.4 
(11.38)

71.5 
(6.26)

62.9 
(8.08)

65.1 (3.83)Age (years), Mean (SD)

8/07/14/43/55/3Sex, Male/Female
Race (n [%])

6 (75.0)003 (37.5)3 (37.5)Black or African 
American

2 (25.0)8 (100.0)8 (100.0)5 (62.5)5 (62.5)White
88.80 

(15.109)
90.99 

(14.036)
88.65 

(16.212)
75.88  

(15.294)
81.31 

(7.440)
Weight (kg), Mean (SD)

28.98   
(3.954)

31.53   
(3.378)

31.25    
(4.609)

27.68    
(4.329)

28.98 
(2.219)

BMI (kg/m2), Mean (SD)

NA20.0 
(5.86)

47.9 
(12.23)

71.3 
(10.65)

98.4 (4.03)eGFR (mL/min/1.73m2), 
Mean (SD)

Cohort 5
Day 5

Cohort 5
Day 1Cohort 4Cohort 3Cohort 2Cohort 1

EBO PK
Parameter (Unit)

888888N
2.91 (21.3)3.25 (19.8)3.23 (35.1)3.39 (37.1)3.33 (45.5)2.91 (39.0)Cmax (mg/L)

1.001.121.111.161.14--Fold-Change Cmax

1.00 (0.50, 1.50)1.01 (1.00, 
2.00)

1.50 (1.00, 
4.00)

1.00 (1.00, 
2.00)

1.00 (0.50, 
3.00)

1.00 (1.00, 
1.50)

Tmax
a (hr) median 

(min, max)
21.7 (25.3)24.5 (25.9)23.9 (24.2)21.2 (22.5)19.6 (38.9)17.1 (33.0)AUClast (hr*mg/L)
22.0 (25.5)24.7 (26.2)24.1 (24.0)21.4 (23.0)19.7 (39.1)17.2 (33.0)AUC0-∞ (hr*mg/L)
11.93 (12.3)10.96 (10.5)9.98 (19.1)9.24 (26.7)8.83 (19.4)9.34 (22.8)t1/2 (hr)

1.31.41.41.21.1--Fold Change 
AUC0-∞

392 (22.3)320 (19.6)299 (27.8)311 (26.4)323 (41.0)391 (34.7)Vz/F (L)
22.8 (25.5)20.2 (26.2)20.8 (24.0)23.3 (23.0)25.4 (39.1)29.0 (33.0)CL/F (L/hr)
8.08 (2.03)*NC1.04 (0.415)2.33 (0.770)3.63 (1.21)4.24 (0.917)CLR (L/hr)
10.96 (2.13)*NC5.01 (1.71)9.66 (2.66)13.65 (2.41)14.73 (3.94)Fe (%)

Cohort 5
Day 5

Cohort 5
Day 1Cohort 4Cohort 3Cohort 2Cohort 1

M3 PK
Parameter (Unit)

888888N
11.2 (28.3)9.45 (27.8)5.72 (27.8)3.71 (16.1)3.34 (22.1)3.60 (22.0)Cmax (mg/L)

3.112.631.591.030.93--Fold-Change Cmax

48.13 (47.87, 
72.43)

24.04 (24.00, 
48.00)

7.00 (6.00, 
24.22)

4.00 (2.00, 
24.00)

4.00 (3.00, 
8.00)

3.00 (2.00, 
4.00)

Tmax (hr) median 
(min, max)

663 (25.5)461 (35.1)256 (32.0)115 (35.9)77.9 (32.8)63.6 (21.5)AUClast (hr*mg/L)
NC NC307 (27.7)b119 (24.3)a86.3 (32.5)68.8 (21.8)AUC0-∞ (hr*mg/L)

10.42c7.25c4.461.731.25--Fold-Change

AUC0-∞

NC NC32.11 (22.4)b23.09 (14.3)a22.13 (10.1)19.76 (7.2)t1/2 (hr)
3.63 (37.6)2.75 (23.4)1.67 (30.6)1.03 (38.6)0.95 (30.1)1.17 (27.5)M/P Cmax

28.86 (32.0)c17.79 (32.8)c13.04 (24.0)b5.47 (18.7)a4.14 (22.5) 3.77 (18.1)M/P AUC0-∞ 

134 (32.8)*NC259 (78.0)282 (48.9)312 (36.6)240 (59.2)Ae (mg)
6.45 (1.34)*NC1.05 (0.482)2.62 (0.965)4.18 (1.36)3.69 (0.568)CLR (L/hr)

Safety

● EBO was well tolerated in subjects with normal renal function, those with mild to severe RI and in those with ESRD
and receiving IHD.

● 7 (17.5%) experienced at least 1 TEAE (11 events)

● Most TEAEs were mild in severity (90.9%). 6 subjects (15.0%) experienced at least 1 TEAE of mild severity
(10 events) and 1 subject (2.5%) experienced a TEAE of moderate severity (worsening of baseline anemia)

● No severe or serious TEAEs

● No TEAE led to premature discontinuation of study drug or withdrawal from study

● 4 subjects (10.0%) experienced at least 1 drug-related TEAE (7 events), including abdominal pain, vomiting,
pollakiuria, urine odor abnormal, anemia, glomerular filtration rate decreased, and headache. No drug-related TEAE
was reported in >1 subject or occurred more than once in the same subject.

● 1 subject with baseline anemia (hemoglobin 11.0 g/dL) experienced a decrease in hemoglobin to 9.5 g/dL on day 14
that subsequently recovered. The patient was asymptomatic during this time.

● No clinically significant results for urinalysis, coagulation, vital signs, or ECGs were reported.

Methods

Study Design and Population

This was a Phase 1 multicenter, open-label, non-randomized, parallel group
study conducted at 3 sites in the United States. A total of 40 subjects were
enrolled in 1 of 5 cohorts (Table 1) based on estimated glomerular filtration
rate (eGFR), which was calculated using the chronic kidney disease
epidemiology collaboration (CKD-EPI) formula.

Results
Table 2. Demographics and Baseline Characteristics 

Pharmacokinetics

● Subjects with various degrees of RI and on dialysis did not exhibit quantitatively distinct EBO PK profiles when
comparing to AUCs in subjects with normal renal function.

● EBO concentrations declined in a log-linear fashion with a geometric mean t1/2 of approximately 8.83 to 10.96 hrs
across the spectrum of renal impairment

● Renal elimination of EBO did not play a major role as a route of excretion of EBO with ~15% of administered dose
recovered in urine over 72 hr

● Increases in plasma exposures (AUCs) M3 were observed in subjects with decreasing renal function (Cohorts 2-4)
ranging from 1.25-4.46-fold higher as compared to those with normal renal function (Cohort 1)

● M3 t1/2 increased from Cohorts 1 to 4 with geometric mean t1/2 of 19.76 hr (Cohort 1) to 32.11 hr (Cohort 4)

● A standard 4-hr hemodialysis session was able to remove about 11% of the administered EBO dose.

Figure 1. Semi-log Mean Concentration versus Time Profile of EBO and M3. 

Table 3. Plasma PK EBO and M3 Parameters (geometric mean (CV%), except where noted)

Adjusted 
P-value

90% Confidence Interval

Ratio (%)GLSMN

Degree of 
Renal 

Impairment
PK 
Parameter ULLL

NANANANA2.918NoneCmax

0.9627163.3879.85114.223.338Mild(mg/L)
0.9190160.8384.14116.333.398Moderate
0.9771151.9780.76110.793.238Severe
0.9458146.2085.13111.563.258ESRD

NANANANA17.18NoneAUC0-last

0.9328155.8684.14114.5219.68Mild(hr*mg/L)
0.5484158.5997.01124.0421.28Moderate
0.1937179.39108.62139.5923.98Severe
0.1661184.63110.51142.8424.58ESRD

NANANANA17.28NoneAUC0-∞

0.9376155.5483.86114.2119.78Mild(hr*mg/L)
0.5461159.0697.07124.2621.48Moderate
0.1911179.31108.72139.6224.18Severe
0.1629185.30110.75143.2524.78ESRD

NANANANA29.08NoneCL/F
0.9376119.2564.2987.5625.48MildL/hr
0.5461103.0262.8780.4823.38Moderate
0.191191.9855.7771.6220.88Severe
0.162990.2953.9769.8120.28ESRD

Note: Adjusted p-values using the Tukey-Kramer’s procedure were presented for pairwise comparisons. 
Abbreviations: AUC0-∞ = area under the plasma drug concentration-time curve from time 0 to infinity; AUClast = area under the plasma concentration-time curve from 0 to the last quantifiable 
concentration; CL/F = apparent total plasma clearance of drug; Cmax = maximum observed plasma drug concentration; ESRD = end-stage renal disease, GLSM = geometric least-square mean, 
LL = lower bound, N = number of subjects; NA = not applicable; UL = upper bound.

Table 4. Summary of ANOVA of EBO Plasma PK Parameters in Subjects with Normal and Various 
Degrees of RI After a Single 500 mg Oral Dose, Day 1

• *represents excretion in dialysate; NC not calculated
• a: n=7; b: n=6; c: AUC0-∞ could not be determined and AUClast was used for calculation of the metabolite to parent ratio.

EBO M3


