Pharmacokinetics (PK) and Pharmacodynamics (PD) of SC Furosemide (Furoscix) in Chronic Kidney Disease (CKD):
A New Option for Outpatient Diuresis
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¢ Fluid overload affects 40-50% patients with CKD and can lead to further eGFR decline, 15 patients were available for analysis. Despite Table |. Baseline Characteristics * Mean hourly urine output for the overall population is in Figure 3. IV compared to SC had an

cardloyascglar complications, and increased mortality™”. . . exclusion criteria, 2 patients were enrolled with eGFR | Characteristic n=17 earlier onset of action, but both resulted in similar diuresis between 0-8 hours (2,718 + 654 ml
* QOral diuretics a'lre the corqerstpne o'f treatrzsnt, yet blunted absorption from fluid <45 mL/min/1.73 m2, Age (years) 68 + 9.5 and 2,663 + 1,021 ml); IV and SC, respectively.
overload contributes to diuretic resistance™. ‘ ' e Baseline characteristics are listed in Table 1. The Male (%) 88.2 - . :
approve.d as a self-admlnlstered S.-hour subcgtaneogs |nfu5|o‘n for treat‘ment of between 30-59 and 60-89 mL/min/1.73 m? (7 each). Body Mass Index (kgim?) 30 +46 oo
congestion due to fluid overload in adult patients with chronic heart failure (HF). o NYHA functional class 6S35 restment
* In a pivotal PK/PD study, bioavailability of SC furosemide was 99.6% compared to IV Pharmacokinetics Ry e 300 reatme
furosemide, with similar diuresis and natriuresis®. * Asrenal function declined, furosemide plasma levels (:3 N
* The purpose of this analysis was to evaluate PK/PD of SC furosemide based on eGFR. increased but mean Cmax values from SC were lower EGFR. ' : 60 (4198) o - sC
than IV bolus administration (Table 2). Baseline f“"”f’“'de 40+ 0 700
resulted in Cmax associated with ototoxicity Mearl\l*dsf%s%, or mjedvianl (ranLcJe}~ ATL/.mgg/l-Blm;. ;17 a0
* Overview of the methodology for the PK/PD study is depicted in Figure 1. (>50,000-100,000 ng/mL)’. E?gr}? p‘-;ei dos'enc-‘grfi'es}:'tcritiirr‘;’;‘.ys's( withdrew, 1 ha s00

® A post-hoc analysis of the study was conducted to compare PK and urine output (UO)

Average Hourly Urine Output (mL)

— sC SUMMARY AND CONCLUSIONS

As renal function declined, furosemide exposure from SC increased but remained below the
B threshold for ototoxicity.
f [~ ¢ Urine output between SC and IV remained consistent regardless of eGFR.

(AUCeo/IV furosemide dose)].

* Renal function was estimated using the Modification of Diet in Renal Diseases
(MDRD) equation and results were stratified by eGFR < 60 and > 60 mL/min/1.73 m?
using descriptive statistics.
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to IV furosemide, stratified by eGFR. Table 2. Furosemide Noncompartmental PK parameters after
SC and IV Administration 300
2 % Data reported as
Figure |. Pivotal PK/PD Study Methodology Route SC v, mean ($D), 2 .
Sereening Treatment in CRU® eGFR" > 60 <60 Overall Overall C:ai{rgler;/klpizsrr?wa 00
ks e pariod 2 n=8 n=7 n=I15 n=15 concentration; t1/2, ! b= o - - - o - T T L T T 7
Dy 4 h pre-fpost Tx 741 s (24 h pre-fpost-Tx) e half-life; AUCe, . E N TR T e e
I {24 h pre-fpost-Tx) | v | pre-/po | post discharge Crax (Ng/mL) | 1835 (418) | 2269 (383) | 2040 (449) | 8,580 (2,540) plasma concentration o
AUC.. | 1,444 15411 13,100 13,200 to infinity; CL, 0 1 2 3 4 5 6 T B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
s Mo AN e (h*ng/mL) (3494) (3810) (4010) (4170) clearance. Nominal Time (h)
. ti/2 (h) 2.92 (0.88) | 3.45(0.91) | 3.16 (0.91) 2.55 (0.34) Figure 4. 8-Hour Urine Output by Route and eGFR
nml:m e — i ; CL(L/h) 759 (2.27) | 551 (1.52) | 6.71 (2.21) | 6.71 (2.31) 2500
nd final qualification Bioavailabili t Mo LS , , o . . - i
g o ISSIISHEINY FESSE S AEs  Figure 2 contains the concentration-time curve for overall population (99.6% bioavailability for SC 4000 * Mean (SD) 8-hour urine
based on AUC) and by eGFR output in patients with
SC Furosemide® * As expected, furosemide exposure was slightly higher with decreased eGFR, but changes in . 3900 eGFR > 60 and 260
80 mg over Sh exposure based on eGFR were consistent across IV and SC administration. £ o0 1 mL/min/1.73 m* from SC
2 I administration was 2818
aPatients discontinued oral furosemide >24 h prior to administration of study drug for each crossover period. Figure 1. IV vs SC Furosemide Concentration-Time Profiles bY eGFR E #00 (1834) and .248l6 (810|’15 7)
bAdministered with Braun Infusion Pump, biphasic regimen (30 mg first hour; 12.5 mg/h subsequent 4 h). T 2000 m_ , respectively. 8-hour
cAdministered as two, 40-mg bolus doses (over 2 min) 2 h apart. AE=adverse event; CRU=clinical research unit; 10,000 | b 2 urine output was
h=hour; IV=intravenous; min=minute; PK= pharmacokinetics; SC=subcutaneous _ v g 1500 consistent between SC
E F and IV regardless of renal
e SC furosemide 80 mg was administered via 5-hour biphasic regimen (30 mg hour 1, g 5 1@ function (Figure 4).
12.5 mg/hr hours 2-5). IV furosemide was given as two 40 mg bolus doses 2 hours 5 1,000 500
apart. 5
* Plasma was collected for determination of furosemide concentrations and urine £ o
output was quantified over 24-hour study period. § oER Overall mljfnfrﬁf Eomz ijifrﬁ: f:m‘
* PK/PD parameter assessments and determination of SC bioavailability were % 100 e 7
previously described; of note AUC was utilized for bioavailability determination given E Overall
differences in Cmax between IV and SC routes [(AUCe/SC furosemide dose) / &
E
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* Patients with eGFR <45 mL/min/1.73m? were excluded from the study. — * SCfurosemide is a new IV-equivalent, outpatient option for patients with CKD who experience
e <O i
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