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Table 1. Characteristics of the Patients at Baseline (Microbiologic Intention-to-Treat Population).*

Tebipenem Pivoxil

Age category — no. (%)

=18 to <65 yr
265 to <75 yr
=75yr

Hydrobromide
9
57.6x18.7
246 (54.8)

122 (27.2)
81 (18.0)

Ertapenem
58.7+17.9
222 (53.0)

132 (31.5)
65 (15.5)

emale sex — no. (7% 6. 60.4
Race or ethnic group — no. (%)
White 446 (99.3) 417 (99.5)
Black 3(0.7) 1(0.2)
Asian 0 1(0.2)
Hispanic 7 (1.6) 2(0.5)
Body-mass indexi: 27.3+5.6 27.4+5.1
Geographic region — no. (%)
Central and Eastern Europe 443 (98.7) 413 (98.6)
South Africa 3 (0.7) 2 (0.5)
United States 3(0.7) 4 (1.0)
Infection type — no. (%)
Complicated urinary tract infection 223 (49.7) 218 (52.0)
Acute pyelonephritis 226 (50.3) 201 (48.0)
Estimated creatinine clearance — ml/min 89.1+36.8 85.8+30.9
Bacteremia — no. (%) 47 (10.5) 53 (12.6)
Modified SIRS criteria — no. (%) 98 (21.8) 73 (17.4)
Systemic antibiotic use within 30 days before ran- 19 (4.2) 22 (5.3)
domization — no. (%)
Receipt of a single dose of short-acting systemic anti- 6 (1.3) 15 (3.6)

biotics within 72 hr before randomization

Infection with resistant Enterobacterales pathogen
— no. of patients with resistant pathogen/
total no. with Enterobacterales pathogen (%)

ESBL-positive
Fluoroquinolone-nonsusceptible

TMP-SMX-resistant

105/396 (26.5)
159/396 (40.2)
168/396 (42.4)

85/386 (22.0)
146/386 (37.8)
168/386 (43.5)

Overall
N =868

58.1x+18.3

468 (53.9)
254 (29.3)
146 (16.8)

863 (99.4)
4(0.5)
1(0.1)
9 (1.0)

27.3%53

856 (98.6)
5 (0.6)
7(0.8)

441 (50.8)
427 (49.2)
87.5+34.1
100 (11.5)
171 (19.7)
41 (4.7)

21 (2.4)

190/782 (24.3)
305/782 (39.0)
336/782 (43.0)
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1372 Patients underwent randomization and were included in the ITT population

'

'

685 Were assigned to receive tebipenem pivoxil hydrobromide
and were included in the ITT and safety populations

687 Were assigned to receive ertapenem and were included

in the ITT and safety populations

population
205 Did not have positive result
for urine or blood culture
31 Had pathogen not expected
to respond to either trial drug

236 Were excluded from the microbiologic ITT

population

268 Were excluded from the microbiologic ITT

236 Did not have positive result
for urine or blood culture
32 Had pathogen not expected
to respond to either trial drug

449 Were included in the microbiologic ITT population

419 Were included in the microbiologic ITT population

10 Were excluded from the ME-EOT
population
6 Had indeterminate microbiologic
-
response
4 Were excluded from the CE-EOT
population

18 Were excluded from the ME-EOT
population
13 Had indeterminate microbiologic
response
5 Were excluded from the CE-EOT
population

439 Were included in the
ME-EOT population

401 Were included in the
ME-EOT population

36 Were excluded from the ME-TOC
population
19 Had indeterminate microbiologic | _ | [
response
17 Were excluded from the CE-TOC
population

413 Were included in the
ME-TOC population

43 Were excluded from the ME-TOC
population
24 Had indeterminate microbiologic
response
19 Were excluded from the CE-TOC
population

376 Were included in the
ME-TOC population

ITTE#AR

58 Were excluded from the ME-LFU 66 Were excluded from the ME-LFU
population population
19 Had indeterminate microbiologic | .| 2 Had indeterminate microbiologic
response response
39 Were excluded from the CE-LFU 42 Were excluded from the CE-LFU
population population

391 Were included in the
ME-LFU population

353 Were included in the
ME-LFU population
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RANDOMIZATION AND TREATMENT

lmbh

Eligible patients were randomly assigned, in a 1:1 ratio, to receive either tebipenem pivoxil
hydrobromide at a dose of 600 mg (two 300-mg tablets) administered orally every 8 hours plus a
dummy ertapenem infusion every 24 hours or ertapenem at a dose of 1 g administered intravenously
over a period of 30 minutes every 24 hours plus dummy tebipenem pivoxil hydrobromide tablets
administered orally every 8 hours. Both groups received treatment for 7 to 10 days (or up to 14 days
in patients with bacteremia) (Fig. S1in the Supplementary Appendix). Patients with moderate renal
insufficiency (baseline creatinine clearance, >30 to <50 ml per minute) received 300 mg of
tebipenem pivoxil hydrobromide or placebo every 8 hours; no dose adjustment was required for
ertapenem. Randomization was automated by means of computer-generated interactive-response
technology and was stratified according to diagnosis at baseline (complicated urinary tract infection
vs. acute pyelonephritis) and age (<65 years vs. 265 years). The sponsor, investigators, and trial
personnel responsible for treatment administration and data collection were unawate of the

treatment assignments.
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Table 2. Primary and Secondary Efficacy End Points (Microbiologic Intention-to-Treat Population).
Tebipenem Pivoxil
Hydrobromide Ertapenem Treatment Difference
End Point (N =449) (N=419) (95% Cl)*
number (percent) percentage points
Primary end point
Overall response at test-of-cure visitf 264 (58.8) 258 (61.6) -3.3(-9.7t03.2)
Secondary end points
Overall response at end-of-treatment visit{ 437 (97.3) 396 (94.5) 2.8 (0.1t05.7)
Clinical responsei:
Clinical improvement at day 5 336 (74.8) 321 (76.6) -19 (-7.6t0 3.8)
Clinical cure at end-of-treatment visit 446 (99.3) 410 (97.9) 1.4 (-0.1to 3.4)
Clinical cure at test-of-cure visit 418 (93.1) 392 (93.6) -0.6 (-4.0to0 2.8)
Sustained clinical cure at late follow-up 398 (88.6) 377 (90.0) -1.5 (-5.7 to 2.6)
Microbiologic response{
Response at day 5 427 (95.1) 397 (94.7) 0.3 (-2.7t0 3.4)
Response at end-of-treatment visit 439 (97.8) 403 (96.2) 1.5 (-0.8to 4.1)
Response at test-of-cure visit 267 (59.5) 266 (63.5) -4.5 (-10.8 to 1.9)
Sustained response at late follow-up 257 (57.2) 244 (58.2) -1.5 (-7.9t0 5.0)
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Tebipenem Pivoxil

Subgroup Hydrobromide Ertapenem Difference (95% Cl)
no. of events/total no. (%) percentage points

Overall 264/449 (58.8) 258/419 (61.6) —- -3.3(-9.7t03.2)
Age at informed consent '

=18 to <65 yr 164/246 (66.7)  145/222 (65.3) —— 14 (-7.2109.9)

=65 to <75 yr 60/122 (49.2) 76/132 (57.6) —— -8.4 (-20.6 to 3.8)

=75 yr 40/81 (49.4) 37/65 (56.9) —I+— -7.5 (-23.8t0 8.7)
Sex :

Male 111/197 (56.3)  104/166 (62.7) —1- -6.3 (-16.4 t0 3.8)

Female 153/252 (60.7) 154253 (60.9) —H— -0.2 (-8.7t0 8.4)
Baseline diagnosis E

Acute pyelonephritis 149/226 (65.9)  142/201 (70.6) — -4.7 (-13.5t0 4.1)

Complicated urinary tract infection  115/223 (51.6) 116/218 (53.2) + -1.6 (-11.0t0 7.7)
Creatinine clearance -

>30 to =50 ml per minute 26/53 (49.1) 19/46 (41.3) —f——.— 7.8 (-11.8 to 27.3)

>50 ml per minute 237/394 (60.2)  235/366 (64.2) — -4.1 (-10.9t0 2.8)
Bacteremia E

Yes 34/47 (72.3) 35/53 (66.0) ————— 63 (-11.8t024.4)

No 230/402 (57.2)  223/366 (60.9) —i- -3.7 (-10.7 t0 3.2)
Modified SIRS criteria met !

Yes 66/98 (67.3) 53/73 (72.6) _-__ -5.3 (-19.1 to 8.6)

No 198/351 (56.4)  205/346 (59.2) —— -2.8 (-10.2t0 4.5)
Previous antibiotic use E

Yes 12/19 (63.2) 16/22 (72.7) m— -9.6 (-38.1 to 19.0)

No 252/430 (58.6)  242/397 (61.0) —— -2.4 (-9.0 to 4.3)

40 20 0 20 40

Ertapenem Better

Tebipenem Pivoxil
Hydrobromide
Better

Figure 2. Overall Response at Test-of-Cure Visit According to Characteristics of the Patients at Baseline.

The microbiologic intention-to-treat population included all patients with a confirmed diagnosis of complicated uri-
nary tract infection or acute pyelonephritis and a positive urine culture at baseline (growth of one or two uropatho-
gens at =10° colony-forming units per milliliter, excluding pathogens not expected to respond to either trial drug,
such as nonfermenting gram-negative bacilli [e.g., Pseudomonas aeruginosa, carbapenem-resistant Enterobacterales,
methicillin-resistant Staphylococcus aureus, fungi, or mycobacteria]). Modified criteria for the systemic inflammatory
response syndrome (SIRS) include at least two of the following symptoms at baseline: body temperature lower than
36°C or higher than 38°C, heart rate more than 90 beats per minute, respiratory rate more than 20 breaths per min-
ute, and white-cell count less than 4x10° cells per liter or more than 12x10° cells per liter. The dashed line represents
the primary analysis result in the overall population.
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