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APEKS-NP #E& 1%, 71V A AT E T T L&
12 X % H MR B & 44 (complicated urinary
tract infection : cUTI) & FE W ifi % (nosocomial
pneumonia : NP) (2B W T, CFDC & N ZNEE
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CS# : 664% [79/119]) TH Y, K\ T Klebsiella
pneumoniae (CFDC #f : 19.0% [48/252], IPM/CS
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Table 1. Minimum inhibitory concentration and susceptibility of pathogens isolated at the baseline (APEKS-cUTI study)
Cefiderocol group Imipenem/cilastatin group
MIC % (Number of isolates) * MIC % (Number of isolates) *
Range MICoo S I R Range MICoo S 1 R
Escherichia coli
CFDC <0.004-4 0.5 — - - <0.004-4 1 — - —
IPM <0.06-1 0.12 100.0 0.0 0.0 <0.06-1 0.12 100.0 0.0 0.0
(143/143) (76/76)
CFPM <0.12->16 >16 79.0 4.2 16.8 <0.12->16 >16 80.3 3.9 15.8
(113/143)  (6/143)  (24/143) (61/76)  (3/76)  (12/76)
TAZ/PIPC <0.5->64 16 94.4 2.8 2.8 <0.5->64 8 94.7 3.9 1.3
(135/143)  (4/143)  (4/143) (72/76)  (3/76)  (1/76)
LVFX <0.06->8 >8 59.4 2.1 38,5 <0.06->8 >8 59.2 3.9 36.8
(85/143)  (3/143)  (55/143) (45/76)  (3/76)  (28/76)
Klebsiella pneumoniae
CFDC 0.008-8 2 — - - <0.004-4 1 — - —
IPM <0.06->8 4 86.7 2.2 11.1 <0.06-4 0.5 95.7 0.0 4.3
(39/45)  (1/45) (5/45) (22/23) (1/23)
CFPM <0.12->16 >16 44.4 2.2 53.3 <0.12->16 >16 34.8 8.7 56.5
(20/45) (1/45) (24/45) (8/23) (2/23)  (13/23)
TAZ/PIPC <0.5->64 >64 53.3 11.1 35.6 <0.5->64 >64 60.9 13.0 26.1
(24/45) (5/45)  (16/45) (14/23)  (3/23)  (6/23)
LVFX <0.06->8 >8 40.0 6.7 53.3 <0.06->8 >8 39.1 17.4 43.5
(18/45) (3/45) (24/45) (9/23) (4/23)  (10/23)
Pseudomonas aeruginosa
CFDC <0.004-2 0.25 — - - 0.015-0.25 0.25 — - —
IPM 0.12->8 >8 60.0 20.0 20.0 1-8 8 75.0 0.0 25.0
(9/15) (3/15) (3/15) (3/4) (1/4)
CFPM 0.5->16 >16 80.0 6.7 13.3 1-8 8 100.0 0.0 0.0
(12/15) (1/15) (2/15) (4/4)
TAZ/PIPC <0.5->64 >64 66.7 13.3 20.0 2-64 64 50.0 50.0 0.0
(10/15) (2/15) (3/15) (2/4) (2/4)
LVFX 0.5->8 >8 33.3 0.0 66.7 0.25->8 >8 25.0 0.0 75.0
(5/15) (10/15) (1/4) (3/4)
Proteus mirabilis
CFDC <0.004-0.25 0.12 — — — 0.03-0.12 0.12 — — —
IPM 0.12-4 2 68.8 25.0 6.3 2-2 2 0.0 100.0 0.0
(11/16) (4/16) (1/16) (2/2)
CFPM <0.12-8 8 87.5 125 0.0 <0.12-2 2 100.0 0.0 0.0
(14/16) (2/16) (2/2)
TAZ/PIPC <0.5->64 8 93.8 0.0 6.3 <0.5-8 8 100.0 0.0 0.0
(15/16) (1/16) (2/2)
LVFX <0.06->8 >8 50.0 6.3 43.8 0.12->8 >8 50.0 0.0 50.0
(8/16) (1/16) (7/16) (1/2) (1/2)

MIC: minimum inhibitory concentration
S: Susceptible; I: Intermediate; R: Resistant

CFDC: cefiderocol; IPM: imipenem; CFPM: cefepime; TAZ/PIPC: tazobactam/piperacillin; LVFX: levofloxacin
*Since the breakpoints had not been set for CFDC at the time of this study, S/I/R judgment was not performed.
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IPM/CS #C 148 B 1 76 5 (51.4%) (278 5 M,
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Fig. 1. Efficacy rate of composite endpoints at Test of Cure (TOC) (APEKS-cUTI study)

The composite outcome was achieved in 183 of 252 patients (72.6%) in the CFDC group and in 65 of 119 pa-
tients (54.6%) in the IPM/CS group. The adjusted treatment group difference was 18.58% (95% confidence
interval [8.23-28.92%]; p = 0.0004) for CFDC versus IPM/CS.

% Adjusted estimates of the difference between the two treatment groups are presented along with two-sid-
ed CIs based on a stratified analysis using Cochran-Mantel-Haenszel weights, with clinical diagnosis (com-

plicated urinary tract infection with or without pyelonephritis vs. acute uncomplicated pyelonephritis) as

the stratification factor.

CI: confidence interval; CFDC: cefiderocol; IPM/CS: imipenem/cilastatin
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Table 2. Summary of treatment-emergent adverse events (APEKS-cUTI study)

Cefiderocol group (n = 300)

Imipenem/cilastatin group (n = 148)

All TEAEs 122 (40.7%) 76 (51.4%)
Mild* 77 (25.7%) 36 (24.3%)
Moderate* 39 (13.0%) 35 (23.6%)
Severe* 6 (2.0%) 5(3.4%)

Drug-related TEAEs* * 27 (9.0%) 17 (11.5%)

Drug-related SAEs 1(0.3%) 1(0.7%)

Discontinuation due to TEAEs 5(1.7%) 3(2.0%)

Discontinuation due to drug-related TEAEs 3(1.0%) 0

SAEs leading to deaths 1(0.3%) 0

Adverse events in at least 2% of patients in either treatment group
Diarrhoea 13 (4.3%) 9 (6.1%)
Hypertension 13 (4.3%) 8 (5.4%)
Constipation 10 (3.3%) 6 (4.1%)
Infusion-site pain 9(3.0%) 5(3.4%)
Headache 7(2.3%) 8 (5.4%)
Nausea 7 (2.3%) 6 (4.1%)
Cough 7(2.3%) 1(0.7%)
Vomiting 6(2.0%) 2 (1.4%)
Hypokalaemia 5(1.7%) 4(2.7%)
Insomnia 4(1.3%) 3(2.0%)
Renal cyst 4(1.3%) 5(3.4%)
Infusion-site erythema 3(1.0%) 3(2.0%)
Abdominal pain upper 2(0.7%) 5(3.4%)
Cardiac failure 2(0.7%) 3(2.0%)
Clostridium difficile colitis* * * 1(0.3%) 4(2.7%)
Vaginal infection 1(0.3%) 3(2.0%)

Treatment-related adverse events in at least 3 cases in either treatment group
Diarrhoea 4(1.3%) 3(2.0%)
Increased y-GTP 4(1.3%) 1(0.7%)
Nausea 3(1.0%) 1(0.7%)
Clostridium difficile colitis 1(0.3%) 4(2.7%)
Headache 0 3(2.0%)

*Percentages were calculated using the number of subjects in the column heading as the denominator. All treatment-

emergent adverse events that started on or after the first dose of the study drug and up to ‘End of Study’ are included.

Subjects experiencing more than 1 adverse event were only counted once with the most severe events. Adverse events

with missing severity were counted as severe.

**Considered as being treatment-related by the Investigator.

***An additional adverse event with the preferred term of C. difficile infection was reported in the imipenem/cilastatin

group.

TEAE: treatment-emergent adverse event; SAEs: serious adverse events.
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20174E 10 H 23 H225 201944 H 14 H DR IZ,
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Table 3. Baseline characteristics and pathogen distribution in the modified intention-to-treat population (APEKS-NP study)

Characteristics Pathogen distribution
Cefiderocol Meropenem Cefiderocol Meropenem
(N=145) (N=147) (N=145) (N=147)
Sex Type of baseline pathogen
Male 99 (68%) 101 (69%) Gram-negative only 113 (78%) 105 (71%)
Female 46 (32%) 46 (31%) Mixed * * 11 (8%) 22 (15%)
Age (years) Fungal only 1(1%) 1(1%)
Mean (SD) 64.6 (14.6) 65.4 (15.1) None* * * 15 (10%) 13 (9%)
>65 80 (55%) 89 (61%) No respiratory sample 3(2%) 4(3%)
>75 40 (28%) 44 (30%) Missing 2 (1%) 2 (1%)
Region Baseline Gram-negative pathogen (all patients)
Europe 99 (68%) 98 (67%) K. pneumoniae 48 (33%) 44 (30%)
Asia-Pacific 40 (28%) 43 (29%) P. aeruginosa 24 (17%) 24 (16%)
North America 6 (4%) 6 (4%) A. baumannii 23 (16%) 24 (16%)
Clinical diagnosis E. coli 19 (13%) 22 (15%)
VAP 59 (41%) 64 (44%) E. cloacae 7 (5%) 8 (5%)
NP 59 (41%) 60 (41%) Other 38 (26%) 42 (29%)
HCAP 27 (19%) 23 (16%) ESBL producers® 45/145 (31%) 42/147 (29%)
Ventilation status Enterobacterales 36/69 (52%) 25/67 (37%)
Yes 89 (61%) 86 (59%) P. aeruginosa 1/24 (4%) 3/24 (13%)
In ICU A. baumannii 16/23 (70%) 15/24 (63%)
Yes 102 (70%) 97 (66%) Carbapenemase producers™
APACHE II score Enterobacterales 9/69 (13%) 3/67 (4%)
Mean (SD) 16.0 (6.1) 16.4 (6.9) P. aeruginosa 2/24 (8%) 2/24 (8%)
<15 74 (51%) 76 (52%) A. baumannii 16/23 (70%) 15/24 (63%)
16-19 31 (21%) 25 (17%) Number of Gram-negative pathogens isolated at baseline
>920 40 (28%) 46 (31%) 0 21 (14%) 20 (14%)
Severity of disease ™ 1 95 (66%) 96 (65%)
Mild 4(3%) 7 (5%) 2 25 (17%) 26 (18%)
Moderate 70 (48%) 91 (62%) >3 4(3%) 5(3%)
Severe 71 (49%) 49 (33%)

145 ﬁﬂ),

*Disease severity was based on the Investigator’s clinical judgement and according to local practice (clinical signs and symp-

toms listed in methods).
**Mixed infections included Gram-negative and Gram-positive pathogens at randomization.

*** Contaminant or colonizer only, or culture-negative.

"ESBLs were examined when isolates were found to be either resistant or susceptible to meropenem, but resistant to cefepime

or aztreonam, based on the Clinical and Laboratory Standards Institute breakpoints. Patients could have one or more baseline

pathogens.

*Carbapenemases were examined when isolates were found to be resistant to meropenem. Patients could have one or more

baseline pathogens.

APACHE I score: Acute Physiology, Chronic Health Evaluation II; ESBL: extended-spectrum [f-lactamase; VAP: ventilator-as-
sociated pneumonia; NP: nosocomial pneumonia; HCAP: healthcare-associated pneumonia.
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Table 4. All-cause mortality on Day 14 (mITT population) (APEKS-NP study)

. Cefiderocol Meropenem Total Treatment comparison *
Survival _ - -
status (N=145) (N=147) (N=292) Difference (%) (95% CI) * *
n (%) n (%) n (%) p-value™ **
0.8 (—6.6-8.2%
Day 14 ACM 18/145 (12.4) 17/146 (11.6) 35/291 (12.0) 0(0020* . )

*Treatment difference (cefiderocol minus meropenem) was the adjusted estimate of the differ-
ence in the ACM rate on Day 14 between the 2 treatment arms based on Cochran-Mantel Haenszel
weights using the APACHE II score (< 15 and > 16) as the stratification factor.

**The 95% CI (2-sided) was based on a stratified analysis with Cochran-Mantel Haenszel weights
using the APACHE II score (<15 and >16) as the stratification factor. The CI was calculated us-
ing a normal approximation to the difference between 2 binomial proportions (Wald method).
***p-value for noninferiority hypothesis.

ACM: all-cause mortality; CI: confidence interval; APACHE II score: Acute Physiology, Chronic
Health Evaluation II.

Table 5. Clinical cure and microbiological eradication at test of cure (APEKS-NP study)

Treatment
Cefiderocol Meropenem Total . *
comparison
(N=145) (N=147) (N=292) :
n (%) n (%) n (%) Difference (%)
(95% CI)
Clinical outcome
Clinical cure 94 (64.8) 98 (66.7) 192 (65.8) - 2.0 (- 12.5-8.5%)
Clinical failure 27 (18.6) 31(21.1) 58 (19.9)
Indeterminate 24 (16.6) 18(12.2) 42 (14.4)
Microbiological outcome
Test of cure N*=124 N* =127 N* =251
Eradication 59 (47.6) 61 (48.0) 120 (47.8) — 1.4 (— 13.5-10.7%)
Persistence 26 (21.0) 27 (21.3) 53 (21.1)
Indeterminate 39 (31.5) 39 (30.7) 78 (31.1)

*Treatment difference (cefiderocol minus meropenem) was the adjusted estimate of the difference in

the cure rate between the 2 treatment arms. The adjusted difference estimates and the 95% Cls (2-sid-

ed) were calculated using a stratified analysis with Cochran-Mantel-Haenszel weights based on the
stratified factors at baseline, infection diagnosis (NP/VAP/HCAP), and APACHE II score

(<15and >16).

CI: confidence interval; NP: nosocomial pneumonia; VAP: ventilator-associated pneumonia; HCAP:
healthcare-associated pneumonia; APACHE II score: Acute Physiology, Chronic Health Evaluation II.
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Table 6. Summary of treatment-emergent adverse events (APEKS-NP study)

Cefiderocol (n = 148)

Meropenem (n = 150)

All TEAEs 130 (87.8%) 129 (86.0%)
Mild* 33 (22.3%) 37 (24.7%)
Moderate* 41 (27.7%) 47 (31.3%)
Severe* 56 (37.8%) 45 (30.0%)

Drug-related TEAEs 14 (9.5%) 17 (11.3%)

Drug-related SAEs 3(2.0%) 5(3.3%)

Discontinuation due to TEAEs 12 (8.1%) 14 (9.3%)

Discontinuation due to drug-related TEAEs 2 (1.4%) 2 (1.3%)

SAEs leading to death 39 (26.4%) 35(23.3%)

Adverse events in at least 5% of patients in either treatment group
Urinary tract infection 23 (15.5%) 16 (10.7%)
Hypokalaemia 16 (10.8%) 23 (15.3%)
Diarrhoea 13 (8.8%) 13 (8.7%)
Anaemia 12 (8.1%) 12 (8.0%)
Pneumonia 11 (7.4%) 8(5.3%)
Aspartate aminotransferase increased 10 (6.8%) 6 (4.0%)
Pleural effusion 10 (6.8%) 6 (4.0%)
Alanine aminotransferase increased 9(6.1%) 6 (4.0%)
Hypomagnesaemia 8 (5.4%) 1(0.7%)
Hypoalbuminaemia 5(3.4%) 8 (5.3%)
Hepatic enzymes increased 4(2.7%) 10 (6.7%)
Hyponatraemia 4(2.7%) 10 (6.7%)
Decubitus ulcer 4(2.7%) 10 (6.7%)
Hypotension 2 (1.4%) 10 (6.7%)
Thrombocytopenia 2 (1.4%) 8(5.3%)

Treatment-related adverse events in at least 3 cases in either treatment group
Diarrhoea 3(2.0%) 5(3.3%)

*Percentage was calculated using the number of subjects in the column heading as the denomi-
nator. All treatment-emergent adverse events that started on or after the first dose of the study

drug and up to ‘End of Study’ are included. Subjects experiencing more than 1 adverse event were

only counted once with the most severe events. Adverse events with missing severity were count-

ed as severe.

TEAE: treatment-emergent adverse event; SAEs: serious adverse events.
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Phase II clinical trial of cefiderocol in patients with complicated
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phase III trial in patients with Gram-negative nosocomial pneumonia
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Cefiderocol (CFDC) is a novel siderophore cephalosporin antibiotic that has been with demonstrated to
exert activity against a broad range of Gram-negative bacteria. In the international phase II APEKS-cUTI
trial, which was conducted in patients with complicated urinary tract infections (cUTIs), the composite
endpoint achievement rate of clinical and microbiological outcomes after 7 days of treatment was 72.6% in
the CFDC group and 54.6% in the imipenem/cilastatin (IPM/CS) group. The adjusted between-group dif-
ference was 18.6% (95% confidence interval: 8.2-28.9%). As the lower limit exceeded the non-inferiority
margin of —20%, non-inferiority to IPM/CS was established, and furthermore, CFDC demonstrated superi-
ority as the lower limit exceeded 0.

In the international phase III APEKS-NP trial, which included patients with nosocomial pneumonia, the
14-day all-cause mortality rate was 12.4% in the CFDC group and 11.6% in the high-dose extended infusion
of meropenem (MEPM) group. The adjusted between-group difference was 0.8% (95% confidence interval:
—6.6-82%). As the lower limit did not exceed the non-inferiority margin of —12.5%, non-inferiority to
MEPM was established for CFDC. Tolerability was also comparable between the two groups. Post-hoc
analyses of both trials suggested that CFDC is effective against OXA-48-type carbapenemase-producing
bacteria and metallo-f-lactamase-producing bacteria. Furthermore, CFDC treatment was shown not to af-
fect iron homeostasis, and its efficacy and safety were not influenced by baseline serum iron levels. Based
on the results of both trials, CFDC is expected to become a promising choice for the treatment of cUTIs
and nosocomial pneumonia caused by Gram-negative bacteria.
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