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Pharmacometric Results

ZEVTERA® (ceftobiprole medocaril sodium) is a broad-spectrum intravenous (IV) cephalosporin . The safety outcomes are shown in Table 2  Population PK dataset: 552 plasma concentrations from 116 pediatric patients, pooled with * An extrapolation strategy is a scientifically justifiable approach to informing dosing for
I i Uiiee Ssles. Zevems & inelisiee for dre resma o « No consistent age-related trend (Figure 1): the 6- to < 12-year group, with the highest 2761 concentrations from 187 adults across 9 Phase 1 studies (20 with renal impairment) ge?I?trlC A?SSS!d(FI?#rz 4) Jiotric safety siamals 1t Jotrio safe "

: o . Di i isi i « Safety analyses identified no new pediatric safety signals; the pediatric safety profile was
« Adult patients with Staphylococcus aureus bloodstream infections (bacteremia, SAB), including predicted C,.,, had the lowest TEAE incidence, 11 (26.2%) Diagnostics (VPCs, paramster precision, shiinkage) showed the model captured bothicentral Y y P Y Sl9 P yP

generally consistent with the known adult safety profile
« The exposure distributions by renal function (Figure 3) were used to assess adequacy of o Fewer TEAES, lower treatment-related and discontinuation rates, no deaths in children
dosing regimens in relation to 3 reference populations: pooled adult Phase 3, adult ABSSSI o No consistent age-related trend in TEAE incidence or severity
trial, and pediatric CABP study (BPR-PIP-002) » Using modeling and simulations, the doses shown in Table 5 were found to yield exposures
that were generally comparable to those observed in the pediatric Phase 3 CABP trial
(BPR-PIP-002) with high PTA (Table 4)
» While ceftobiprole is currently approved in adults with ABSSSI, extrapolation represents a

 Most common pediatric TEAEs were gastrointestinal, 26 (14.3%) vs 304 (24.9%) in adults, tendency and variability, with no systematic bias

mainly vomiting 13 (7.1%) and diarrhea 4 (2.2%); no Hy’s law cases; no renal events,
convulsions or C. difficile infection in the available pediatric dataset (Figure 2)
« Exposure-adjusted event rates per 100 patient-days (Table 3) were similar for TEAEs (22.7
vs 25.0) and lower for treatment-related AEs (4.0 vs 5.4) and related SAEs (0.1 vs 0.4)
Post-marketing: 2 pediatric reports; 1 with non-serious nausea/vomiting that resolved

those with right-sided infective endocarditis
« Adult patients with acute bacterial skin and skin structure infection (ABSSSI)

« Adult patients and pediatric patients (3 months to less than 18 years old) with community-

acquired bacterial pneumonia (CABP
: > ( ) Figure 3. PK exposures by renal function category at doses shown in Table 4

Normal renal function and mild renal impairment
(GFR: =2 50 mL/min/1.73m?)

The safety and efficacy of ceftobiprole for the treatment of pediatric patients with ABSSSI has not .
been established. However, ceftobiprole has been studied in 4 pediatric trials (Table 1)

Normal renal function and mild renal impairment
(GFR: 2 50 mL/min/1.73m?)
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Safety data cover 1221 adults and 182 pediatric patients (birth to <18 years). )
No new or unexpected safety signals were seen in children: TEAEs, SAEs and
treatment-related AEs were less frequent than in adults, with no deaths, and AESIs
were absent or rarer
The pediatric safety profile was generally consistent with the known adult safety

» A population pharmacokinetic (PK) model, which was qualified with neonatal data, was used to
characterize ceftobiprole disposition in plasma

 Model-based simulations, using a dataset of 5000 hypothetical patients aged birth to < 18
years were conducted. Impact of renal impairment was also assessed

« Probability of PK-pharmacodynamic (PD) target attainment (PTA) analyses were conducted
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Safety profile of
o ceftobiprole in
adult and
pediatric populations

We analyzed the available adult and pediatric data, utilizing the extrapolation framework Table 2. Comparison of safety outcomes between pediatric patients and adults s e ”] viable strategy to inform potential pediatric labeling updates
developed under FDA E11A guidance [1] to assess whether these data could support pediatric Pediatric (N = 182) Adult (N = 1221) T 5 Figure 4. Scientific rationale supporting extrapolation of ceftobiprole data from adults to pediatric
dosing recommendations for ABSSSI n (%) n (%) g s " g patients with ABSSSI
~ Methods [eemieyers Sad) 213 (174 ] ? : :
Pat!ents W!th = 1 severe TEAE 8 (4.4) 213 (17.4) % - . % ] : . Factors that The pathophysiology, the definition of disease, and the course of treatment for
Safety Patients with > 1 treatment-related TEAE 20 (11.0) 330 (27.0) 2 ' 5 % s can influence ABSSSI suggest that the course of the disease and the effects of therapy for ABSSSI
- Safety analysis focused on evaluation of adverse events (AEs) and other safety-related Patients with =2 1 SAE 19 (10.4) 217 (17.8) £ STECEC R N Az el 2l Enmeenilsy similer BEmee el end peelEne peiens 2]
outcomes in pediatric patients and a comparison to the adult safety profile Patients with 2 1 treatment-related SAE 1(0.5) 33 (2.7) 5 N J
«  Source data included: TEAE leading to treatment discontinuation 5(2.7) 06 (7.9) | - ~
P d t . t d d t N_182 rt . t f 4 I t d d t c | . | t . | f ft b | TEAE |eading to death 0 114 (93) 10 [0,3) [3,24) [24,72) [72,144) [144,216) FELF;-gg)z [0,3) 13,24) [24,72) [72,144) [144,216) F;!:ng . . . . o . .
O e jatric study data (N= participants) from 4 completed pediatric clinical trials of ceftobiprole Patients with = 1 AESI 22 (12.1) 292 (23.9) Age Group (monthe) Age Group (months) % Ceftobiprole The PK properties of ceftoplprole are well described in ngncllmcal studies and trle_lls
(birth to <18 years) e pharmacology and are expected to be similar between adult and pediatric patients, after accounting
o Adult comparator data (N=1221 participants) from 4 previous Phase 3 studies in adults, including  Figure 1. Comparison of treatment-emergent adverse events (TEAEs) by age groups and severity e e o Reiiament T e S ¢ for age-related physiological changes that may impact PK
those with ABSSS| Il Patients with =1 TEAE Bl Patients with =1 severe TEAE = GFRaD-(somummmam _____ SR | E—— GFRm_(SOWmmmam ______ — e e N DN e \ )
E 5 . 50+ ' ]
« AEs were evaluated by severity, relatedness, seriousness, and those leading to treatment 80 5 ~ ™\
discontinuation, StUdy discontinuation, or death 70 7 Adult reference: 64.3% with =1 TEAE i § Response to In adult and pediatric patients with ABSSSI, the clinical and microbiological endpoints
. Comparisons are descriptive onIy; no formal statistical testing was performed % 4001 . -; e treztment are the same. The response to treatment with ceftobiprole is generally dependent on
Pharmacometrics 2 i E the infecting pathogens and not the age of the patients
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[24,72) [72,144) [144,216) PIP-002 [24,72) [72,144) [144,216) PIP-002 [24,72) [72,144) [144,216) PIP-002 [24,72) [72,144) [144,216) PIP-002
(n=29) (n=29) (n=29) (n=29)

Age Group (months) Age Group (months)

using % time of dosing interval that unbound ceftobiprole plasma concentrations exceed a Reference Adult Populaion: — gsssi only = Pooled Phase 3] Reference Adul Populaton: — pgsssi Only = Posied Phase | - il J
.- . N . Birth t 1t 3 t 2t 6t 12 t Pediatri Adult . . . . . .
minimum inhibitory concentration (%fT>MIC) (Tll'i_rf6(§; fﬁ—"cé? (&2%? (§§5i§2) (33{5) (;183}) (gv_éj—grlz'lj (N=1221) Table 4. Percent probability of target attainment using a fT>MIC of 40% with a MIC of 4 ug/mL Table 5. Potential ceftobiprole dosage regimens for pediatric patients by age and renal

» Dosing regimens were considered appropriate if: function for ABSSSI

Birth to <3 mo 3 mo to <2 years 2 to <6 years 6 to <12 years 12 to <18 years

o PTAwas 2 90% using %fT>MIC of 40% at an MIC of 4 uyg/mL Figure 2. Comparison of adverse events of special interest (AESI) between pediatric and adult patients Creatinine clearance Dose
: | | : : : : > i/ .
o Predicted steady-state area under the curve (AUC) and maximum plasma concentration (C,,,,) Any AES| 121 (0=22) — 5 PYS— :‘;:mal ren1a5| fun/itlor;:r mild T;al '/Tpa';:]nent (GF1R5 S/ﬁ m;l:"n“ 73'1“0) pp—— Age (mL/min/1.73 m2) (mg/kg)® Interval
. . - . 23.9% (n=292 ose m a m m a m a m a
that predominantly fall within the 5t and 95t percentiles of the adult values Treatment-related AES| 127% (n=159 PTA g1 o%q g99g q 29 g q 29 3 q 293 q Jorm nooriates A inants =3 months win 250 10 every 12 hours
Table 1. Pediatric trials conducted to date with ceftobiprole Serious AESI g 257 (n-31 Moderate Renal Impairment (G.FR' 30 to < 50 mLImi.n 11.73m?) ' body weight < 4 kg
Number of Vomiting p AT i P : : Term neonates and infants < 3 months with > 50 15 everv 12 hours
Study Phase / Study Number / NCT Number; Brief Description S Nausea N Dose A 10 mg/kg q12h 7.5 mg/kg q12h 7.5 mg/kg q12h body weight = 4 kg - y
L : PTA 100 100 100 .
Phase 1/ CSI-1006 / NCT01026636; An open-label study to evaluate the single-dose PK |\ ., peens b eac o o2 (070 Severe Renal Impairment (GFR: 10 to < 30 mL/min/1.73m?) Infants aged 2 3 months to children <2y 250 15 every 8 hours
and safety of ceftobiprole in pediatric subjects = 3 months to < 18 years of age . o riepatic abnormalities 9% (n=60) : : > 50 15 every 8 hours
undergoing treatment with systemic antibiotics Ceftobiprole: n=64 Hyponatraemia Dose 10 mg/kg g24h® 7.5 mg/kg q24h® | 7.5 mg/kg g12h°
90Ing y _ Renal abnormalities PTA N/A 100 99 7 100 Infants aged 2 to children <6y 30 to <30 10 every 12 hours
Phase 1/BPR-PIP-001 / NCT02527681’ An Open-label StUdy to evaluate the Slngle- N=15 Convulsion All regimens administered as a 2-h infusion with a maximum allowable dose of 500 mg regardless of patient's weight unless otherwise specified. No dosage regimens are proposed for 10 to <30 10¢ every 24 hours

I Pediatric (N=182)

dose PK and safety of ceftobiprole in neonate and infant patients aged up to 3 months

patients less than 2 years of age with moderate or severe renal impairment. All doses are in ceftobiprole equivalent;

C. difficile infection % Bl Adult (N=1221) a Infants weighing <4 kg received 10 mg/kg; ® Maximum dose is 250 mg. > 50 15

Ceftobiprole: n=15 every 8 hours

undergoing treatment with systemic antibiotics

: For patients with normal renal function or mild renal impairment (GFR of 250 mL/min/1.73m?2):
Phase 3 / BPR-PIP-002 / NCT03439124; A multicenter, randomized, Investigator-blind, 0 ; 1o 15 2 2 % patients wi uneti ' 'mpai ( ' ) 30 to <50 7.5

Children aged 6 to <12y every 12 hours

active-controlled study to evaluate the safety, tolerability, PK and efficacy of ceftobiprole ([\‘j;jtggi ol n=94 _ o Patients (%) o Slmu!atedd At:]COtzﬁ Vagﬁfxnge cogf[atlr?gdt.vvﬂhln those observed in the pediatric trial (BPR-PIP-002) and 10 to <30 - every 24 hours
in pediatric patients aged from 3 months to <18 years with HAP or CAP requiring prote. n= Table 3. Exposure-adjusted incidence rates (EAIR), per 100 patient-days remained within the adu 0-24 diStribution
o Comparator: n=44 — : L o . . _ > 50 10 every 8 hours
hospitalization Pediatric (N = 182) Adult (N = 1221) « Simulated pediatric C,,, exceeded adult distributions, especially in those 6 years to < 12 years of age; Adolescents aged
_ . _ SUCITL GELEE I 668 patient-days 11,967 patient-days however, the median C_,., was within the pooled adult Phase 3 data and comparable to the observed 12 to <18 years 30 to <50 7.5 every 12 hours
Phase 3 / BPR-PIP-003 / NCT05856227; A multicenter, open-label, single-arm, multiple- | N =9 : oy c
: : : Total exposure (patient-days) 668 11,967 pediatric data 10 to <30 7.5 every 12 hours
dose StUdy to evaluate the Safety’ PK’ and eﬂ:lcacy Of CeftOblprO|e N term and pre-term Term = 3 p p y ; F = 5 2 = = Note: No dosage regimens are proposed for patients less than 2 years of age with moderate or severe renal impairment. All doses are in ceftobiprole equivalent;
neonates and Infants up to 3 months Of age Wlth Iate-onset SepSIS Pre-term = 6 Overa” TEAES 227 250 For patlents Wlth rT-IOderatez(GFR Of 30 to < 50 mL/mInl1 .73m ) or severe renal Impalrment (GFR :,(A:ﬁgglsae}:igrﬂ;?SEZ?eicg\X?gzhfglrjr;uﬁtr;pn?gizﬁrr:Erﬁac;i:sr:sc;fceftobiprole is 500 mg (equivalent to 667 mg of ceftobiprole medocaril sodium), unless otherwise noted.
Treatment_related AES 40 54 Of 10 tO < 30 mLImIn/1 .73m ). ¢ Maximum dose is 250 mg (equivalent to 333 mg of ceftobiprole medocaril sodium)
SAEs 4.3 3.3 - Simulated distributions were mostly contained were within the distribution of the observed AUC_,, from Reference: o _ o
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