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1 INTRODUCTION

1.1 Overview
This review is an addendum to the Statistical Review dated May 10, 2016.  Following the 
Antimicrobial Drugs Advisory Committee meeting held on June 9, 2016, the Division sent the 
Applicant Information Requests requesting further analyses and datasets to help further 
characterize patient outcomes including the characteristics of the recurrences and analyses based 
on the expanded definition of clinical cure that was presented at the Advisory Committee 
meeting.  The response to the Information Requests led to a 3 month extension of the PDUFA 
review clock.

1.2 Data Sources 
This review is based on the information presented and datasets submitted in submissions dated 
June 30, 2016, July 15, 2016, and September 8, 2016.  

2 STATISTICAL EVALUATION

The definition of clinical cure as stated in the protocols was that the subject received a ≤ 14 day 
regimen of standard of care (SOC) and the subject had no diarrhea (≤ 2 loose stools per 24 hours) 
for two consecutive days following completion of SOC for the baseline C. difficile infection 
(CDI) episode.  Subjects requiring more than a 14 day regimen of SOC therapy for the baseline 
CDI episode were considered a failure for the clinical cure endpoint.  A 14-day regimen could 
span no more than 16 calendar days.  This definition was chosen in order to standardize both the 
duration of SOC and the follow-up period across subjects.  The Applicant believes that the larger 
than anticipated proportion of subjects failing to achieve clinical cure in both trials was due to 
the definition, as most subjects did complete a course of SOC and subsequently have resolution 
of their diarrhea during the trials.  Therefore, the Applicant proposed (post hoc) an expanded 
definition of clinical cure that allows for subjects with longer durations of SOC and those who 
had resolution of diarrhea for any two consecutive days at any time after completion of SOC to 
be considered as clinical cures.  Specifically, the expanded definition was no diarrhea (≤ 2 loose 
stools per 24 hours) for two consecutive days at any point after completion of any duration of 
SOC therapy.  Additional variations of the expanded definition put a limit on the allowed 
duration of SOC therapy and time by which resolution of diarrhea was to occur (i.e. 2, 3, 4, 6, 
and 8 weeks post infusion).  For example, the expanded definition-3 weeks requires a subject to 
have completed the course of SOC therapy and have no diarrhea for 2 consecutive days at any 
point after completion of SOC therapy on or before Week 3 of the study.

Tables 1 and 2 summarize the number and percent of subjects achieving clinical cure based on 
the original definition and the variations of the expanded definition for P001 and P002, 
respectively.  For both trials, clinical cure was achieved by a large majority of the subjects by 
Week 3 and the differences between treatment groups that were observed based on the original 
definition are not as apparent.
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Table 1
P001

Clinical Cure- Original and Expanded Definition (FAS population)
MK-3415A

n=383
Bezlotoxumab

n=386
Placebo
n=395

Original Definition 286 (74.7) 299 (77.5) 327 (82.8)
Expanded Definition
   2 weeks
   3 weeks
   4 weeks
   6 weeks
   8 weeks
   12 weeks

286 (74.7)
345 (90.1)
354 (92.4)
360 (93.4)
360 (93.4)
365 (95.3)

297 (76.9)
353 (91.5)
364 (94.3)
370 (95.9)
371 (96.1)
373 (96.6)

313 (79.2)
361 (91.4)
370 (93.7)
375 (94.9)
377 (95.4)
379 (95.9)

Table 2
P002

Clinical Cure- Original and Expanded Definition (FAS population)
MK-3415A

n=390
Bezlotoxumab

n=395
Placebo
n=378

Original Definition 282 (72.3) 326 (82.5) 294 (77.8)
Expanded Definition
   2 weeks
   3 weeks
   4 weeks
   6 weeks
   8 weeks
   12 weeks

290 (74.4)
345 (88.5)
358 (91.8)
362 (92.8)
364 (93.3)
366 (93.9)

308 (78.0)
367 (92.9)
372 (94.2)
376 (95.2)
377 (95.4)
377 (95.4)

296 (78.3)
340 (89.9)
349 (92.3)
353 (93.4)
354 (93.7)
356 (94.2)

Tables 3 and 4 summarize CDI recurrence based on the original definition and the variations of 
the expanded definition for P001 and P002, respectively.  As the differences in initial clinical 
cure between treatment groups are much smaller with the expanded definition of clinical cure, 
this may make the CDI recurrence endpoint slightly more interpretable.  There is still the issue 
with treating by default, the approximately 10 to 5% of remaining clinical failures (based on the 
3 week expanded definition to the 12 week expanded definition, respectively) as not having a 
recurrence in these analyses, but since that is fairly balanced across treatment groups it may be 
less of a concern.  The number of recurrences increases slightly with each variation of the 
expanded definition of clinical cure.  However, the CDI recurrence treatment differences are 
consistent for the variations of the expanded clinical cure definition and indicate a CDI 
recurrence rate that is approximately 10% lower for bezlotoxumab as compared to placebo.  The 
CDI recurrence treatment differences based on the expanded clinical cure definition are also 
consistent with the treatment difference observed based on the original definition.  
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Table 3
P001

CDI Recurrence based on Original and Expanded Definition of Clinical Cure (FAS population)
MK-3415A

n=383
Bezlotoxumab

n=386
Placebo
n=395

Original Definition 61 (15.9)
-11.6 (-17.3, -5.9)

p<0.0001

67 (17.4)
-10.1 (-15.9, -4.3)

p=0.0006

109 (27.6)

Expanded Definition
   2 weeks 64 (16.7)

-9.3 (-15.1, -3.6)
p=0.0015

66 (17.1)
-8.9 (-14.7, -3.2)

p=0.0026

103 (26.1)

   3 weeks 78 (20.4)
-10.4 (-16.5, -4.4)

p=0.0008

78 (20.2)
-10.6 (-16.6, -4.5)

p=0.0006

122 (30.9)

   4 weeks 79 (20.6)
-10.4 (-16.5, -4.4)

p=0.0008

80 (20.7)
-10.3 (-16.4, -4.2)

p=0.0010

123 (31.1)

   6 weeks 80 (20.9)
-10.2 (-16.3, -4.1)

p=0.0011

81 (21.0)
-10.0 (-16.1, -3.9)

p=0.0014

123 (31.1)

   8 weeks 80 (20.9)
-10.4 (-16.5, -4.3)

p=0.0009

82 (21.2)
-10.0 (-16.1, -3.9)

p=0.0014

124 (31.4)

   12 weeks 81 (21.2)
-10.2 (-16.3, -4.0)

p=0.0012

82 (21.2)
-10.0 (-16.1, -3.9)

p=0.0014

124 (31.4)

Adjusted difference (95% CI) for monoclonal antibody- placebo stratified by SOC therapy and hospitalization status
Two-sided p-values based on chi-square test for comparison of monoclonal antibody arm vs placebo, 
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Table 4
P002

CDI Recurrence based on Original and Expanded Definition of Clinical Cure (FAS population)
MK-3415A

n=390
Bezlotoxumab

n=395
Placebo
n=378

Original Definition 58 (14.9)
-10.7 (-16.3, -5.1)

p=0.0002

62 (15.7)
-9.9 (-15.5, -4.2)

p=0.0006

97 (25.7)

Expanded Definition
   2 weeks 61 (15.6)

-10.8 (-16.5, -5.1)
p=0.0002

60 (15.2)
-11.2 (-16.8, -5.5)

p=0.0002

100 (26.5)

   3 weeks 69 (17.7)
-12.7 (-18.6, -6.7)

p<0.0001

80 (20.3)
-10.0 (-16.1, -4.0)

p=0.0006

115 (30.4)

   4 weeks 71 (18.2)
-12.9 (-18.9, -6.9)

p<0.0001

81 (20.5)
-10.5 (-16.6, -4.5)

p=0.0010

118 (31.2)

   6 weeks 72 (18.5)
-12.7 (-18.7, -6.7)

p<0.0001

82 (20.8)
-10.3 (-16.3, -4.2)

p=0.0010

118 (31.2)

   8 weeks 72 (18.5)
-12.7 (-18.7, -6.7)

p<0.0001

82 (20.8)
-10.3 (-16.3, -4.2)

p=0.0010

118 (31.2)

   12 weeks 72 (18.5)
-12.7 (-18.7, -6.7)

p<0.0001

82 (20.8)
-10.3 (-16.3, -4.2)

p=0.0010

118 (31.2)

Adjusted difference (95% CI) for monoclonal antibody – placebo stratified by SOC therapy and hospitalization status
Two-sided p-values chi-square test for comparison of monoclonal antibody arm vs placebo, 

Tables 5 and 6 summarize global cure based on the original definition and the variations of the 
expanded definition for P001 and P002, respectively.  As the differences in initial clinical cure 
between treatment groups are much smaller with the expanded definition of clinical cure, this 
makes the differences observed and conclusions drawn for global cure more similar to those 
observed for CDI recurrence.  
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Table 5
P001

Global Cure based on Original and Expanded Definition of Clinical Cure (FAS population)
MK-3415A

n=383
Bezlotoxumab

n=386
Placebo
n=395

Original Definition 225 (58.7)
3.5 (-3.4, 10.4)

p=0.3165

232 (60.1)
4.8 (-2.1, 11.7)

p=0.1647

218 (55.2)

Expanded Definition
   2 weeks 222 (58.0)

4.7 (-2.2, 11.7)
p=0.1780

231 (59.8)
6.6 (-0.3, 13.5)

p=0.0596

210 (53.2)

   3 weeks 267 (69.7)
9.1 (2.5,15.7)

p=0.0070

275 (71.2)
10.6 (4.1, 17.2)

p=0.0015

239 (60.5)

   4 weeks 275 (71.8)
9.2 (2.7, 15.7)

p=0.0059

284 (73.6)
10.9 (4.5, 17.4)

p=0.0009

247 (62.5)

   6 weeks 280 (73.1)
9.2 (2.8, 15.7)

p=0.0052

289 (74.9)
11.0 (4.6, 17.3)

p=0.0008

252 (63.8)

   8 weeks 280 (73.1)
9.0 (2.5, 15.4)

p=0.0065

289 (74.9)
10.7 (4.3, 17.1)

p=0.0010

253 (64.1)

   12 weeks 284 (74.2)
9.5 (3.1, 15.9)

p=0.0037

291 (75.4)
10.7 (4.4, 17.1)

p=0.0009

255 (64.6)

Adjusted difference (95% CI) for monoclonal antibody- placebo stratified by SOC therapy and hospitalization status
Two-sided p-values based on chi-square test for comparison of monoclonal antibody arm vs placebo, 
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Table 6
P002

Global Cure based on Original and Expanded Definition of Clinical Cure (FAS population)
MK-3415A

n=390
Bezlotoxumab

n=395
Placebo
n=378

Original Definition 224 (57.4)
5.2 (-1.7, 12.2)

p=0.1386

264 (66.8)
14.6 (7.8, 21.4)

p<0.0001

197 (52.1)

Expanded Definition
   2 weeks 229 (58.7)

6.8 (-0.2, 13.7)
p=0.0556

248 (62.8)
10.7 (3.8, 17.6)

p=0.0021

196 (51.9)

   3 weeks 276 (70.8)
11.2 (4.5, 17.9)

p=0.0011

287 (72.7)
13.0 (6.4, 19.5)

p=0.0001

225 (59.5)

   4 weeks 287 (73.6)
12.4 (5.9, 19.0)

p=0.0002

291 (73.7)
12.4 (5.9, 18.9)

p=0.0002

231 (61.1)

   6 weeks 290 (74.4)
12.1 (5.6, 18.6)

p=0.0003

294 (74.4)
12.1 (5.6, 18.5)

p=0.0002

235 (62.2)

   8 weeks 292 (74.9)
12.4 (5.9, 18.9)

p=0.0002

295 (74.7)
12.1 (5.7, 18.5)

p=0.0002

236 (62.4)

   12 weeks 294 (75.4)
12.4 (5.9, 18.8)

p=0.0002

295 (74.7)
11.6 (5.1, 18.0)

p=0.0004

238 (63.0)

Adjusted difference (95% CI) for monoclonal antibody – placebo stratified by SOC therapy and hospitalization status
Two-sided p-values chi-square test for comparison of monoclonal antibody arm vs placebo, 

The characteristics of the first recurrent CDI episode are descriptively summarized in Tables 7 
and 8 for P001 and P002, respectively.  This information is based on the recurrence episodes of 
subjects who met the original protocol definition of the initial clinical cure.  The Applicant has 
provided similar summaries of the characteristics of the first CDI recurrence episode based on 
subjects meeting the expanded definition of clinical cure and the results are consistent.  The 
median number of stools at the onset of the recurrent CDI episode was 3 to 4 days for all 
treatment groups.  The CDI recurrence resolved within 2 days for a majority of the bezlotoxumab 
subjects who had a CDI recurrence whereas a slightly larger proportion of placebo subjects took 
3 or more days for the recurrent episode to resolve.  Between 32 and 47% of subjects with CDI 
recurrence were treated for the recurrent episode in a healthcare facility and there were relatively 
few cases that required an ICU admission.  Sixty-two percent and 71% (P001 and P002, 
respectively) of placebo subjects with recurrence received CDI antibiotic treatment for the 
episode whereas approximately 58% of bezlotoxumab subjects with recurrence in both trials 
received antibiotic treatment.  The distribution of the duration of treatment for the recurrent 
episode was similar among treatment groups.  In P001, a similar proportion of subjects received 
a fecal transplant.  In P002, more placebo subjects than subjects in a monoclonal antibody group 
received a fecal transplant.  It should be noted that 10 of the 20 total fecal transplants in P002 
were performed at 2 sites and all but 3 of the recurrences at these 2 sites received a fecal 
transplant for the recurrent episode.  Therefore, fecal transplant should not be taken as a measure 
of severity of recurrence in this study.
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Table 7
P001

Characteristics of the First CDI Recurrence Episode 
MK-3415A

n=383
Bezlotoxumab

n=386
Placebo
n=395

Subjects CDI with Recurrence 61 67 109
Number of loose stools at onset of new episode
   Median
   25-75%
   Min, Max

4
3-5

3, 20

3
3-4

3, 10

4
3-6

3, 18
Time to resolution of new episode (days)
   ≤2
   3-4
   5-7
   ≥8

39 (63.9)
10 (16.4)
6 (9.8)
6 (9.8)

41 (61.2)
10 (14.9)
10 (14.9)
6 (9.0)

52 (47.7)
26 (23.9)
21 (19.3)
10 (9.2)

Treated in Healthcare Facility
   Yes
   No
   Unknown

20 (32.8)
34 (55.7)
7 (11.5)

25 (37.3)
36 (53.7)
6 (9.0)

37 (33.9)
68 (62.4)
4 (3.7)

ICU Admission (yes) 1 (1.6) 3 (4.5) 3 (2.8)
Any CDI antibiotic treatment (yes) 35 (57.4) 39 (58.2) 67 (61.5)
Duration of CDI antibiotic treatment (days)
   ≤14
   15-21
  ≥22
   Unknown
   None received

15 (24.6)
9 (14.8)
7 (11.5)
4 (6.6)

26 (42.6)

20 (29.9)
9 (13.4)
9 (13.4)
1 (1.5)

28 (41.8)

28 (25.7)
13 (11.9)
17 (15.6)
9 (8.3)

42 (38.5)
Fecal Transplantation (yes) 1 (1.6) 3 (4.5) 6 (5.5)

Note: Proportions are based on the number of recurrences in a given treatment arm not the number of subjects in the FAS and should be seen as a 
description of the distribution of outcomes within an individual treatment arm rather than to compare the proportions across treatment arms.
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Table 8
P002

Characteristics of the First CDI Recurrence Episode 
MK-3415A

n=390
Bezlotoxumab

n=395
Placebo
n=378

Subjects CDI with Recurrence 58 62 97
Number of loose stools at onset of new episode
   Median
   25-75%
   Min, Max

4
3-5

3, 18

4
3-5

3, 22

4
3-6

3, 20
Time to resolution of new episode (days)
   ≤2
   3-4
   5-7
   ≥8

36 (62.1)
10 (17.2)
7 (12.1)
5 (8.6)

35 (56.5)
14 (22.6)
9 (14.5)
4 (6.4)

46 (47.4)
33 (34.0)
12 (12.4)
6 (6.2)

Treated in Healthcare Facility
   Yes
   No
   Unknown

27 (46.6)
24 (41.4)
7 (12.1)

24 (38.7)
33 (53.2)
5 (8.1)

34 (35.1)
57 (58.8)
6 (6.2)

ICU Admission (yes) 3 (5.2) 3 (4.8) 3 (3.1)
Any CDI antibiotic treatment (yes) 37 (63.8) 36 (58.1) 69 (71.1)
Duration of CDI antibiotic treatment (days)
   ≤14
   15-21
  ≥22
   Unknown
   None received

19 (32.8)
12 (20.7)
5 (8.6)
1 (1.7)

21 (36.2)

13 (21.0)
9 (14.5)
8 (12.9)
6 (9.7)

26 (41.9)

29 (29.9)
23 (23.7)
14 (14.4)
3 (3.1)

28 (28.9)
Fecal Transplantation (yes) 3 (5.2) 1 (1.6) 16 (16.5)

Note: Proportions are based on the number of recurrences in a given treatment arm not the number of subjects in the FAS and should be seen as a 
description of the distribution of outcomes within an individual treatment arm rather than to compare the proportions across treatment arms.

Other factors used to further assess the risk-benefit of treatment with bezlotoxumab included the 
total number of CDI recurrence episodes, the total number of hospital admissions, the total 
duration of hospital days, and the total duration of CDI antibiotic treatment received during the 
90 day study period.  These are summarized in Tables 9 and 10.  Numerically fewer 
bezlotoxumab subjects experienced more than one recurrence as compared to placebo subjects.  
Recall, however that recurrence was only assessed in those that were considered a clinical cure 
of the initial episode.  The total number of hospital admissions was consistent across treatment 
groups.  Approximately 70% of subjects had one or more hospital admissions but recall that 
approximately 67% were inpatient at the time of randomization (see Tables 4 and 13 of initial 
Statistics Review).  The total duration of hospital stay was on average 1 to 2 days longer for 
placebo subjects as compared to bezlotoxumab subjects.  The total duration of all CDI antibiotic 
treatment received during the 90 day study period was on average 3 to 5 days shorter for 
bezlotoxumab subjects as compared to placebo subjects. 
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Table 9
P001

Other Factors (FAS Population)
MK-3415A

n=383
Bezlotoxumab

n=386
Placebo
n=395

Total number of CDI recurrences
   0
   1
   2
   3
   4

322 (84.1)
51 (13.3)
9 (2.3)
1 (0.3)

0

319 (82.6)
50 (13.3)
12 (3.1)
4 (1.0)
1 (0.3)

286 (72.4)
78 (19.7)
23 (5.8)
8 (2.0)

0
Total number of Hospital Admissions
   0
   1
   2
   ≥3

118 (30.8)
192 (50.1)
45 (11.7)
28 (7.3)

123 (31.9)
176 (45.6)
60 (15.5)
27 (7.0)

124 (31.4)
173 (43.8)
69 (17.5)
29 (7.3)

Cumulative Duration of Hospitals Days
   Mean (sd)
   Median
   25%-75%
   Min, max

10.7 (17.2)
4 

0-14
0, 90

11.0 (17.5)
4

0-14
0, 90

12.0 (18.3)
5

0-14 
0, 90

Total Duration of all CDI antibiotic treatment 
   < 10 
   10-14 days
   15-21days
   22-28 days
  > 28 days
   Unknown

   Mean (sd)
   Median
   25%-75%

113 (29.5)
157 (41.0)
36 (9.4)
27 (7.0)
48 (12.5)
2 (0.5)

16.8 (15.1)
11 

9-16

123 (31.9)
151 (39.1)
48 (12.5)
26 (6.7)
35 (9.1)
3 (0.8)

15.2 (13.0)
11

9-15

96 (24.3)
133 (33.7)
56 (14.1)
35 (8.9)
72 (18.2)
3 (0.8)

20.0 (17.4)
13

10-23.5
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Table 10
P002

Other Factors (FAS Population)
MK-3415A

n=390
Bezlotoxumab

n=395
Placebo
n=378

Total number of CDI recurrences
   0
   1
   2
   3
   4

332 (85.1)
40 (10.3)
16 (4.1)
2 (0.5)

0

333 (84.3)
44 (11.1)
15 (3.8)
2 (0.5)
1 (0.3)

281 (74.3)
61 (16.1)
30 (7.9)
5 (1.3)
1 (0.3)

Total number of Hospital Admissions
   0
   1
   2
   ≥3

112 (28.7)
192 (49.21)
62 (15.9)
24 (6.2)

103 (26.1)
198 (50.1)
69 (17.5)
25 (6.3)

101 (26.7)
185 (48.9)
66 (17.5)
26 (6.9)

Cumulative Duration of Hospitals Days
   Mean (sd)
   Median
   25%-75%
   Min, max

13.7 (18.7)
7 

0-19
0, 90

13.8 (18.5)
6

0-19
0, 90

15.5 (21.9)
7

0-21 
0, 90

Total Duration of all CDI antibiotic treatment 
   < 10 
   10-14 days
   15-21days
   22-28 days
  > 28 days
   Unknown

   Mean (sd)
   Median
   25%-75%

131 (33.6)
154 (39.5)
38 (9.7)
27 (6.9)
36 (9.2)
1 (1.0)

15.2 (13.3)
11 

9-15

140 (35.4)
150 (38.0)
40 (10.1)
21 (5.3)
39 (9.9)
5 (1.3)

15.3 (13.5)
11

8-15

104 (27.5)
136 (36.0)
35 (9.3)
40 (10.6)
58 (15.3)
5 (1.3)

18.5 (16.1)
12

9-22

3 SUMMARY AND CONCLUSIONS

The analyses based on the post hoc expanded definition of clinical cure may allow for a more 
interpretable assessment of the CDI recurrence endpoint as the imbalances in the initial clinical 
cure seem to go away with the expanded definition.  With these post hoc analyses, the apparent 
decrease in CDI recurrence with the use of bezlotoxumab, which was previously concluded, is 
maintained.  Additionally, the results for global cure may now be considered significant in both 
trials starting with the 3 week expanded definition of clinical cure.  Given the post hoc nature of 
these analyses, it is left to the Medical Division to determine if the possibility of a negative effect 
on the initial cure of treatment with bezlotoxumab, which was observed with the protocol 
specified definition of clinical cure, is of less concern given that the time to clinical cure does not 
seem to extend much beyond 3 weeks post-infusion in the majority of the subjects and becomes 
fairly balanced across treatment groups with the expanded definition.  It is also left to the 
Medical Division to determine if the possibly less severe recurrent episodes given treatment with 
bezlotoxumab, as indicated by a shorter time to resolution of the new episode and less need for 
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antibiotics to treat the recurrent episode, provides a favorable risk benefit assessment of 
treatment with bezlotoxumab for the prevention of CDI recurrence.  
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1 EXECUTIVE SUMMARY  
 
In this submission, the Applicant is seeking the approval of Zinplava (bezlotoxumab, MK-6072) 
a monoclonal antibody that binds to Clostridium difficile (C. difficile) toxin B for the prevention 
of C. difficile infection (CDI) recurrence in patients 18 years or older receiving antibiotic therapy 
for CDI.  Two Phase 3 trials were conducted to provide support of the efficacy for this 
indication.  P001 is entitled “A Phase 3, Randomized, Double-Blind, Placebo Controlled, 
Adaptive Design Study of the Efficacy, Safety, and Tolerability of a Single Infusion of MK-
3415, MK- 6072, and MK-3415A in Patients Receiving Antibiotic therapy for Clostridium 
difficile Infection (CDI) (MODIFY I)”.  P002 is entitled “A Phase 3, Randomized, Double-
Blind, Placebo Controlled Study of the Efficacy, Safety, and Tolerability of a Single Infusion of 
MK- 6072 and MK-3415A in Patients Receiving Antibiotic therapy for CDI (MODIFY II)”. 
 
Both trials were randomized, multicenter, double-blind, placebo controlled trials conducted in 
subjects aged 18 years of age or older who were receiving standard of care (SOC) antibiotic 
treatment for an episode of CDI.  The SOC was oral metronidazole, vancomycin, or fidaxomicin.  
Subjects receiving vancomycin or fidaxomicin could also receive IV metronidazole.  In P001, 
eligible subjects were randomized 1:1:1:1 to receive a single IV infusion of actoxumab (MK-
3415), bezlotoxumab (MK-6072), actoxumab + bezlotoxumab (MK-3415A), or placebo.  In 
P002, subjects were randomized 1:1:1 into 3 treatment groups: bezlotoxumab, actoxumab + 
bezlotoxumab, or placebo.  Subjects were stratified by oral SOC therapy (metronidazole, 
vancomycin, fidaxomicin) and the subject’s hospitalization status (inpatient or outpatient) at the 
time of randomization.  The intended sample size was 400 subjects in each treatment group; thus, 
approximately 1600 subjects were to be enrolled in P001 and approximately 1200 subjects were 
to be enrolled in P002.  The design of P001 allowed for the halting of further enrollment into one 
or both of the individual monoclonal antibody treatment groups based on the results of an interim 
analysis if there was sufficient evidence of superiority of the combination over the individual 
monoclonal antibody.  Following the interim analysis, the actoxumab arm was dropped based on 
recommendations from the Data Monitoring Committee due to low efficacy and an observed 
increase in the number of deaths and serious adverse events in the actoxumab arm compared to 
placebo.   
 
The primary efficacy objective of both trials was to determine if treatment with a single infusion 
of actoxumab + bezlotoxumab with SOC therapy and the individual monoclonal antibody 
therapies (actoxumab and/or bezlotoxumab) decreases the proportion of subjects with CDI 
recurrence over a period of 12 weeks as compared to treatment with a single infusion of placebo 
with SOC therapy.  An additional objective (primary in P001 and secondary in P002) was to 
determine if treatment with a single infusion of actoxumab + bezlotoxumab with SOC therapy 
decreases the proportion of subjects with CDI recurrence over a period of 12 weeks as compared 
to treatment with a single infusion of individual monoclonal antibody therapy (actoxumab or 
bezlotoxumab) with SOC therapy.  A secondary objective was to determine the proportion of 
subjects who achieve global cure in the treatment group receiving a single infusion of 
monoclonal antibody with SOC therapy as compared to the treatment group receiving a single 
placebo infusion with SOC therapy.  An exploratory objective was to evaluate the proportion of 
subjects with clinical cure in the treatment group receiving a single infusion of monoclonal 
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antibody with SOC therapy as compared to the treatment group receiving a single placebo 
infusion with SOC therapy. 
 
The primary efficacy endpoint was the proportion of subjects in the Full Analysis Set (FAS) 
population with CDI recurrence during the 12-week (Day 85 ± 5 days) follow-up period after a 
clinical cure of the baseline CDI episode.  The FAS population was a subset of all randomized 
subjects excluding those who did not receive an infusion of study medication or did not have a 
positive stool test for toxigenic C. difficile at study entry or did not receive a protocol defined 
SOC therapy within a 1 day window of the infusion.  Additionally in P001, subjects from a 
single investigative site that was found by the Applicant to have serious good clinical practice 
(GCP) non-compliance issues were excluded from the FAS. CDI recurrence was defined as the 
development of a new episode of diarrhea associated with a positive stool test for toxigenic C. 
difficile following clinical cure of the baseline episode.  Clinical cure of the baseline episode 
required the subject to have received a SOC regimen of ≤ 14 days and not have diarrhea on the 
two days immediately following the last day of SOC antibiotic treatment.  Global cure was a 
secondary endpoint and was defined as clinical cure of the baseline CDI episode and no CDI 
recurrence.  The efficacy endpoints are described in the following figure: 
 

Figure 1 
Efficacy Endpoints 

 
 
 

It should be noted that clinical cure is a requirement for the assessment of CDI recurrence.  Since 
the proportion of subjects with CDI recurrence is based on the FAS population by default 
subjects who were not initial clinical cures are treated as not having a recurrence i.e. successes.  
Therefore, the ability to fully interpret the CDI recurrence endpoint is complicated by any 
imbalance in the proportion of clinical cures between treatment groups.  It is most concerning if 
there is a larger proportion of monoclonal antibody subjects who do not have clinical cure.  
Therefore, global cure may be the more relevant endpoint for assessing efficacy as those who are 
not initial clinical cures are more appropriately considered as failures. 
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The primary analysis of the efficacy endpoints was a comparison of treatment groups in the 
proportion of subjects with CDI recurrence, global cure, or clinical cure using the FAS.  
Adjusted differences in the rate (monoclonal antibody – placebo) and corresponding 95% 
confidence intervals were also calculated.  To control type I error due to multiple treatment 
comparisons, a sequential testing approach was used.  In addition, P001 adjusted the alpha level 
to control for the interim analysis as well as the second primary objective to compare the 
combined monoclonal antibody arm to each of the individual monoclonal antibody arms.  In both 
studies, the order of testing was the combined monoclonal antibody vs placebo followed by the 
bezlotoxumab vs placebo comparison.   
 
In P001, 1452 subjects were randomized into the trial.  The FAS population consisted of 1396 
subjects: 383 MK-3415A, 232 actoxumab, 386 bezlotoxumab, and 395 placebo.  As previously 
mentioned, enrollment in the actoxumab arm was stopped following the interim analysis.  A 
significantly lower proportion of subjects had CDI recurrence in the MK-3415A group (15.9%) 
and the bezlotoxumab group (17.4%) as compared to placebo (27.6%).  The adjusted differences 
in CDI recurrence and 95% confidence intervals were -11.6% (-17.3%, -5.9%) between MK-
3415A and placebo, and -10.1% (-15.9%, -4.3%) between bezlotoxumab and placebo.  A slightly 
lower proportion of subjects had CDI recurrence in the MK-3415A group as compared to 
bezlotoxumab but the difference was not statistically significant (2-sided p-value= 0.5944).  
Clinical cure of the initial CDI episode was lower for both MK-3451A (74.7%, significantly 2-
sided p=0.0057) and bezlotoxumab (77.5%, numerically 2-side p=0.0622) as compared to 
placebo (82.8%).  Due to this negative imbalance in initial clinical cure, the interpretation of the 
CDI recurrence endpoint is complicated.  Thus, global cure would be the more appropriate 
endpoint to consider.  Although the proportions of subjects with global cure were numerically in 
favor of MK-3415A (58.7%) and bezlotoxumab (60.1%) in comparison to placebo (55.2%), the 
differences were not statistically significant.  The adjusted differences in global cure and 95% 
confidence intervals were 3.5% (-3.4%, 10.4%) between MK-3415A and placebo, and  
4.8% (-2.1%, 11.7%) between bezlotoxumab and placebo.   
 
In P002, 1203 subjects were randomized into the trial.  The FAS population consisted of 1163 
subjects: 390 MK-3415A, 395 bezlotoxumab, and 378 placebo.  A significantly lower proportion 
of subjects had CDI recurrence in the MK-3415A group (14.9%) and the bezlotoxumab group 
(15.7%) as compared to placebo (25.7%).  The adjusted differences in CDI recurrence and 95% 
confidence intervals were -10.7% (-16.3%, -5.1%) between MK-3415A and placebo, and -9.9% 
(-15.5%, -4.2%) between bezlotoxumab and placebo.  A slightly lower proportion of subjects 
had CDI recurrence in the MK-3415A group as compared to bezlotoxumab but the difference 
was not statistically significant (2-sided p-value= 0.7483).  Clinical cure of the initial CDI 
episode was numerically lower for MK-3451A (72.3%) compared to placebo (77.8%).  However, 
clinical cure was numerically higher for bezlotoxumab (82.5%) as compared to placebo.  Neither 
of these comparisons was statistically significant (two-sided, p=0.0801 and p=0.0973, 
respectively).  Although the proportion of subjects with global cure was numerically in favor of 
MK-3415A (57.4%) compared to placebo (52.1%), the adjusted difference of 5.2% and 95% 
confidence interval (-1.7%, 12.2%) was not statistically significant (two-sided p=0.1386).  The 
proportion of subjects with global cure in the bezlotoxumab group (66.8%) was significantly 
higher (two-sided p<0.001) than placebo with an adjusted difference of 14.6% and 95% 
confidence interval (7.8%, 21.4%).  The significance of this difference should be interpreted with 
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caution given the pre-defined testing strategy in which the MK-3415A vs placebo comparison 
was to be tested first. 
 
Sensitivity analyses were conducted which impute subjects with incomplete stool information 
(i.e. due to toxin test not conducted, death, or incomplete follow-up) as well as those who 
received a concomitant medication or procedure potentially useful in the treatment of CDI during 
the follow-up period as a recurrence/failure.  For both studies, the results for global cure were 
robust to the sensitivity analyses conducted.  While the results in P002 remain significantly 
different, the observed difference of bezlotoxumab over placebo decreases from that observed in 
the primary analysis.  It is important to note that for P002 the bezlotoxumab vs placebo 
comparison of CDI recurrence is no longer statistically significant with either of the sensitivity 
analyses.  As such, the observed difference for global cure is driven as much by the observed 
difference in clinical cure of the initial CDI episode as the difference in CDI recurrence. 
 
While there appears to be a decrease in CDI recurrence with the use of bezlotoxumab, there is 
concern as to whether the efficacy of bezlotoxumab for the prevention of CDI recurrence has 
been adequately shown.  It was anticipated that the monoclonal antibody would have no impact 
on clinical cure of the initial CDI episode.  However there were numerical differences observed 
in clinical cure between bezlotoxumab and placebo in both studies.  In P001, the difference was 
in favor of placebo whereas the difference was in favor of bezlotoxumab in P002.  It should be 
noted that there was also a difference in clinical cure observed between MK-3151A (which 
contains bezlotoxumab) and placebo.  In both studies, the difference was in favor of placebo and 
was significantly better for placebo in P001.  Thus, a negative effect of bezlotoxumab on clinical 
cure of the initial CDI episode cannot be ruled out.  As such, the efficacy of bezlotoxumab would 
be better assessed by global cure.  The results for global cure are only statistically significant for 
1 of the 2 trials and this statistical significance should only be interpreted as a signal for two 
reasons.  The first is due to the non-significant result observed for the test of the combined 
monoclonal antibody vs. placebo which was to occur first in the hierarchical ordering of the 
prespecified testing strategy.  The second, and possibly more clinically relevant, is the 
conflicting results observed in clinical cure for bezlotoxumab between the two studies.  The 
clinical cure rate of bezlotoxumab in P001 is more similar to that observed in both studies for 
MK-3415A (which includes bezlotoxumab) and the results for the MK-3415A vs placebo 
comparisons are consistent across both trials.  Therefore, one might tend to put more strength in 
the results observed for P001 without further evidence suggesting otherwise.  This may be 
achieved from the conduct of an additional trial.  Without confirmatory evidence from two trials 
for the more interpretable endpoint, it is left to the Medical Division to determine the clinical 
relevance of the results observed.  A meeting of the Antimicrobial Drugs Advisory Committee 
has been scheduled for June 9, 2016 to discuss bezlotoxumab. 
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2 INTRODUCTION 
 
2.1 Overview 
This BLA is for Zinplava (bezlotoxumab).  Bezlotoxumab (MK-6072) is a fully human 
monoclonal antibody of the IgG1/kappa isotype subclass that binds with high affinity to 
Clostridium difficile (C. difficile) toxin B.  The proposed indication is for the prevention of C. 
difficile infection (CDI) recurrence in patients 18 years or older receiving antibiotic therapy for 
CDI.  The recommended dose of bezlotoxumab is 10 mg/kg administered as an intravenous (IV) 
infusion over 60 minutes as a single dose. 
 
The clinical development program initially focused on MK-3415A, the combination of 
bezlotoxumab and actoxumab.  Actoxumab (MK-3415) is a monoclonal antibody that binds to 
and neutralizes C. difficile toxin A.  Since low titers of neutralizing antibodies against toxins A 
and B are a risk factor for developing recurrent CDI, it was hypothesized that the administration 
of actoxumab and bezlotoxumab would reduce the risk for CDI recurrence by providing passive 
immunity against the toxins.  The entire clinical development program (including trials of 
actoxumab alone) consisted of 9 clinical trials: 5 Phase 1, 2 Phase 2, and 2 pivotal Phase 3 trials.   
 
P018 was a Phase 2 trial designed to evaluate the efficacy and safety of actoxumab versus 
placebo in subjects who were receiving antibiotic treatment for CDI.  Enrollment in this study 
was stopped early when emerging pre-clinical data suggested the need for inclusion of antibodies 
directed against toxin B as well in the monoclonal antibody regimen.  P017 was a Phase 2 trial 
designed to evaluate the efficacy and safety of the combined monoclonal antibodies (actoxumab 
+ bezlotoxumab) versus placebo in subjects who were receiving antibiotic treatment for CDI.  
This trial was considered the proof of concept trial for the clinical development of the 
combination monoclonal antibody regimen.  The pivotal Phase 3 trials were P001 and P002.  
P001 was designed as an adaptive, 4-arm, factorial trial to evaluate the efficacy, safety, and 
pharmacokinetics of actoxumab, bezlotoxumab, or actoxumab + bezlotoxumab versus placebo in 
subjects who were receiving antibiotic treatment for CDI.  The factorial design was used to 
provide an assessment of each antibody’s contribution to the overall treatment effect in order to 
satisfy the FDA combination drug product rule.  The study design also included an interim 
analysis which allowed for the halting of further enrollment into one or both of the individual 
monoclonal antibody treatment groups if there was sufficient evidence of superiority of the 
combination over the individual monoclonal antibody.  Based on the results of the interim 
analysis which showed low efficacy and an observed increase in the number of deaths and 
serious adverse events in the actoxumab arm compared to placebo, enrollment in the actoxumab 
arm was stopped following the recommendation of an independent Data Monitoring Committee 
(DMC).  Enrollment in the remaining 3 treatment groups continued until trial completion.  P002 
was identical in design to P001 with the following exceptions: (1) the actoxumab alone arm was 
not included, (2) there was no planned interim analysis, and (3) the study had an extended 
follow-up period through Month 12 in a subset of patients to assess for CDI recurrence and 
colonization with toxigenic C. difficile.  Since neither of the Phase 2 trials included a 
bezlotoxumab alone arm and do not contribute to the efficacy evaluation of bezlotoxumab, the 
focus of this review will be the 2 Phase 3 trials. 
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Table 1 

Listing of Studies Included in Review 
Protocol Phase and 

Design 
Dosing 
Regimen 

Dosing 
Duration 

# of Subjects per Arm Study 
Population 

P001 Phase 3, 
randomized 
double-blind, 
placebo 
controlled 

10 mg/kg Single dose 235 Actoxumab 
390 Bezlotoxumab 
387 Actoxumab + Bezlotoxumab 
400 Placebo 

Subjects with 
CDI receiving 
standard of care 
antibiotics 

P002 Phase 3, 
randomized 
double-blind, 
placebo 
controlled 

10 mg/kg Single dose 396 Bezlotoxumab 
390 Actoxumab + Bezlotoxumab 
381 Placebo 

Subjects with 
CDI receiving 
standard of care 
antibiotics 

 
 
In October 2009, an End-of-Phase 2 (EOP2) meeting was held with the Applicant.  At this 
meeting, the Applicant proposed to conduct 2 pivotal Phase 3 trials of identical design to 
evaluate the combination of actoxumab + bezlotoxumab (administered in combination with 
standard of care antibiotics for CDI therapy) in patients with CDI.  The proposed primary 
endpoint was CDI recurrence during the study period where CDI recurrence was defined as the 
development of a new episode of diarrhea associated with a positive stool test for C. difficile 
following clinical cure of the initial CDI episode.  The Division concurred with the definition of 
CDI recurrence but indicated that CDI recurrence should be based on all randomized patients and 
not based on the subset of clinical cures.  The Division also advised that a 4-arm factorial design 
(i.e. actoxumab alone, bezlotoxumab alone, actoxumab + bezlotoxumab, and placebo) be 
implemented in one of the Phase 3 trials in order to address the combination drug product rule.   
 
In July 2010, a Special Protocol Assessment (SPA) was requested for P001.  The submitted 
protocol incorporated the factorial design as recommended at the EOP2 meeting and also 
incorporated an interim analysis to allow for dropping of an individual monoclonal antibody arm.  
In August 2010, the Division indicated that if any of the individual monoclonal antibodies 
remained following the interim analysis that the statistical approach should allow for testing of 
the combination against the remaining monoclonal antibodies.  Additionally, an appropriate 
multiplicity adjustment, accounting for both the interim and final analyses, was required to 
control the overall type I error.  Following a meeting in October 2010 to discuss the SPA review 
comments, the Applicant revised P001 and resubmitted the SPA.  In December 2010, an 
agreement on the SPA was made.   
 
Following review of the protocol for P002 in August 2012, the Division requested that the 
Applicant revise the primary efficacy endpoint in P002 to be global cure (subjects with clinical 
cure of initial CDI episode and no CDI recurrence divided by the total number of subjects) rather 
than CDI recurrence.  This was based on concerns with the CDI recurrence endpoint which 
essentially treats subjects who failed treatment of the initial CDI episode as not having a 
recurrence.  The Division indicated that this approach would be concerning if there was an 
imbalance between treatment groups in the number of subjects who failed treatment of the initial 
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CDI episode.  In November 2012, the Applicant proposed to retain CDI recurrence as the 
primary endpoint in P002 since this was the agreed upon endpoint for P001 but to conduct 
additional sensitivity analyses to assess the impact of clinical cure on the recurrence endpoint.  In 
February 2013, the Division continued to recommend that the P002 primary endpoint be changed 
to global cure and noted that the 2 Phase 3 trials did not need to be identical in design and that 
the ability to understand the effect of the combination monoclonal antibody may be enhanced by 
the assessment of different primary endpoints in the two Phase 3 trials.  Finally in August 2013, 
the Division acknowledged the Applicant’s intent to preserve the efficacy endpoint definition 
and primary efficacy analysis in P002 despite its recommendations.  It was again noted that 
interpretation of the studies would depend on the number of subjects with clinical cure of the 
initial infection and if the combination monoclonal antibody arm had a lower clinical cure rate 
than placebo, then the interpretation of the CDI recurrence endpoint may be difficult. 
 
The combination monoclonal antibody was granted Fast Track designation in May 2010. 
 
 
2.2 Data Sources  
The data analyzed in this review comes from the Phase 3 trials submitted as the pivotal evidence 
to support the efficacy of bezlotoxumab.  The final clinical study reports for P001 and P002 and 
the datasets for the two trials provided in the electronic submission were reviewed.  These can all 
be found in the electronic submission located at:  \\CDSESUB1\evsprod\BLA761046\0000. 
 
 
3 STATISTICAL EVALUATION 
 
3.1 Data and Analysis Quality 
The datasets submitted were of acceptable quality.  Minimal programming was necessary to 
reproduce the results presented by the Applicant.   
 
Reviewer’s Comment:  Unless otherwise indicated, tables presented in this review are based on 
analyses conducted by this reviewer using the analysis datasets submitted by the Applicant and 
confirm the results of those presented by the Applicant in the P001 and P002 Study Reports.   
 
3.2 Evaluation of Efficacy 

3.2.1 Study P001 

3.2.1.1 Study Design and Endpoints 

P001 was a Phase 3, randomized, double-blind, placebo controlled, multicenter study of the 
efficacy, safety, and tolerability of a single infusion of monoclonal antibodies to C. difficile toxin 
A and/or toxin B compared to placebo in adults who were receiving standard of care (SOC) 
antibiotic therapy for a primary or recurrent episode of CDI.  The trial was conducted at 184 
centers in the United States (75), Italy (13), Canada (11), Spain (9), Australia (8), the United 
Kingdom (8), Germany (7), Portugal (7), Chile (6), the Czech Republic (6), Denmark (6), Israel 
(5), Belgium (4), Colombia (4), New Zealand (4), South Africa (4), Austria (3), Brazil (3), and 
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Mexico (1).  Eligible subjects were male or female aged ≥ 18 years with a confirmed diagnosis 
of CDI as defined by diarrhea (passage of 3 or more loose stools in 24 or fewer hours) and a 
positive stool test for toxigenic C. difficile from a stool sample collected not more than 7 days 
before the study infusion.  Diarrhea was not required to be present on the day of the infusion.  
Subjects also needed to be receiving or planning to receive a 10- to 14- day course of SOC 
therapy for CDI.  SOC was defined as the receipt of oral metronidazole, oral vancomycin, IV 
metronidazole concurrent with oral vancomycin, oral fidaxomicin, or oral fidaxomicin 
concurrent with IV metronidazole.  A subject who planned to initiate SOC on the same day as 
the study infusion was eligible as long as the SOC was administered prior to or within a few 
hours following the infusion.  Switches in SOC were allowed if the subject continued to have 
symptoms of CDI, were unable to tolerate the current SOC, or dropped the concurrent IV 
metronidazole to receive oral therapy alone.  Enrolled subjects were randomized in a 1:1:1:1 
ratio to one of four treatment groups: MK-3415 (actoxumab), MK-6072 (bezlotoxumab), MK-
3415A (actoxumab+ bezlotoxumab), or placebo.  Subjects were stratified by oral SOC therapy 
(metronidazole, vancomycin, fidaxomicin) and the subject’s hospitalization status (inpatient or 
outpatient) at the time of randomization.   
 
Subjects received a single IV infusion of 10 mg/kg of active treatment or placebo on Day 1.  
Study visits occurred on Day 1 (day of infusion), Day 4 (± 1 day), Day 11 (± 2 days), Week 4 
(Day 29 ± 3 days), Week 8 (Day 57 ± 7 days), and Week 12 (Day 85 ± 5 days).  Subjects were 
followed for efficacy outcomes through Week 12.  The number of loose stools was to be 
recorded daily by the subject using a stool count log through Week 12.  Subjects were contacted 
by study staff daily for the first 14 days to obtain loose stool counts, assess for new episodes of 
diarrhea, and discuss compliance with the standard of care antibiotics.  During Week 3 through 
Week 12, subjects were contacted two times per week to obtain loose stool counts and assess for 
new episodes of diarrhea.  Following completion of SOC if there was a new episode of diarrhea 
after resolution of the initial CDI episode, subjects were to be assessed for CDI recurrence.  A 
stool sample was to be collected at the time of a new episode of diarrhea for toxigenic C. difficile 
testing.  Safety was assessed by clinical and laboratory adverse experiences during the infusion 
and through Week 4 (Day 29 ± 3 days).  Serious adverse experiences were assessed through 
Week 12. 
 
Clinical cure is defined as the subject received ≤ 14 day regimen of SOC and the subject had no 
diarrhea (≤ 2 loose stools per 24 hours) for two consecutive days following completion of SOC 
for the baseline CDI episode.  Subjects requiring more than a 14 day regimen of SOC therapy for 
the baseline CDI episode were considered a failure for the clinical cure endpoint.  A 14-day 
regimen could span no more than 16 calendar days.  CDI recurrence is the development of a new 
episode of diarrhea (3 or more loose stools in 24 or fewer hours) associated with a positive local 
or central lab stool test for toxigenic C. difficile following clinical cure of the baseline CDI 
episode.  Global cure is defined as clinical cure of the baseline CDI episode and no CDI 
recurrence through Week 12.   
 
The protocol defined primary efficacy endpoint was the proportion of subjects with CDI 
recurrence through Week 12.  CDI recurrence in the subset of subjects with clinical cure was a 
secondary efficacy endpoint.  The proportion of subjects with global cure was also a secondary 
efficacy endpoint.  Exploratory efficacy endpoints included the proportion of subjects with 
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clinical cure, the proportion of subjects with diarrhea recurrence, time to CDI recurrence, and 
time to resolution of baseline CDI episode. 
 
The primary objectives of the trial were to determine if treatment with a single infusion of the 
combined monoclonal antibody therapy (MK-3415A) with SOC therapy decreases the proportion 
of patients with CDI recurrence over a period of 12 weeks as compared to treatment with a single 
infusion of individual monoclonal antibody therapy (actoxumab or bezlotoxumab) with SOC 
therapy; to determine if treatment with a single infusion of monoclonal antibody therapy with 
SOC therapy (combined monoclonal antibody therapy and possibly the separate individual 
monoclonal antibody therapies) decreases the proportion of patients with CDI recurrence over a 
period of 12 weeks as compared to treatment with a single infusion of placebo with SOC 
therapy; and to evaluate the safety profile in patients receiving a single infusion of monoclonal 
antibody therapy with SOC therapy for CDI.   
 
The secondary objectives were to evaluate in the subset of patients with clinical cure of the initial 
episode if treatment with the combined monoclonal antibody therapy decreases the proportion of 
patients with CDI recurrence over a period of 12 weeks as compared to treatment with placebo; 
to determine the proportion of patients who achieve global cure in the treatment group MK-
3415A as compared to the treatment group receiving placebo; to evaluate if treatment with MK-
3415A decreases the proportion of patients with CDI recurrence over a period of 12 weeks as 
compared to treatment with placebo in the following subgroups: patients with or without a 
history of CDI in the 6 months prior to enrollment, patients infected with or without the 
BI/NAP1/027 strain of C. difficile at study entry, patients infected with or without an epidemic 
strain of C. difficile at study entry, patients with or without a clinically severe C. difficile 
infection at study entry, patients < 65 or ≥ 65 years of age at study entry, and patients with or 
without compromised immunity at study entry; and to assess infusion-specific reactions 
occurring within 24 hours of the start of the infusion of monoclonal antibody therapy as compare 
to the treatment group receiving placebo infusion.   
 
The exploratory objectives were to evaluate the proportion of patients with clinical cure in the 
treatment group receiving MK-3415A as compared to the treatment group receiving placebo; to 
determine if treatment with MK-3415A reduces the time to resolution of the initial CDI episode 
as compared to treatment with placebo; to assess the impact of treatment with MK-3415A or 
placebo on the median number of loose stools per day for the initial CDI episode; to evaluate the 
proportion of patients whose elevated baseline white blood cell count decreases to ≤ 10,000 
cells/mm3 by Day 4 or Day 11 in the treatment group receiving MK-3415A as compared to the 
treatment group receiving placebo; and to evaluate the proportion of patients whose elevated 
baseline body temperature decreases to < 101°F by Day 4 or Day 11 in the treatment group 
receiving MK-3415A as compared to the treatment group receiving placebo.  The above 
secondary and exploratory efficacy objectives were focused on the comparison of the combined 
monoclonal antibody therapy (MK-3415A) versus placebo.  However the objectives also 
included the individual monoclonal antibody therapy (actoxumab or bezlotoxumab) provided one 
or both of the regimens was not found to be different from MK-3415A and it demonstrated 
superiority versus placebo.  
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The study had one planned interim efficacy analysis to be conducted when approximately 40% 
of the planned total had concluded follow-up (i.e. completed the 12 week study period or 
discontinued prior to Week 12).  The purposes of the interim analysis were to perform a futility 
analysis to assess the likelihood of declaring MK-3415A to be superior to placebo and to 
evaluate the individual monoclonal antibody therapies (actoxumab or bezlotoxumab) relative to 
the combined monoclonal antibody therapy.  If there was sufficient evidence of superiority for 
MK-3415A over either actoxumab or bezlotoxumab, then further enrollment in one or both of 
the individual treatment groups was to be stopped.  The interim analysis was conducted by an 
independent external unblinded statistician who had no other responsibilities with respect to the 
study.  The statistician reviewed the results with the DMC.  Following a detailed review of the 
unblinded safety and efficacy data and an assessment of the benefit/risk ratio, the DMC 
recommended that enrollment in the actoxumab arm be stopped and the remaining 3 treatment 
arms be continued.  This was based on low efficacy and an observed increase in the number of 
deaths and serious adverse events in the actoxumab arm compared to placebo.  No treatment 
level or subject level information (i.e. treatment group summary statistics or p-values) were 
shared with the Applicant at the time of the interim analysis.   
 

3.2.1.2 Statistical Methodologies 

The proportion of subjects with CDI recurrence, global cure, and clinical cure were analyzed 
using Miettinen and Nurminen’s method for stratified data based on the strata used for 
randomization (SOC therapy and hospitalization status).  A sensitivity analysis was performed 
for CDI recurrence and global cure using Miettinen and Nurminen’s method without adjusting 
for the stratification factors.  Sensitivity analyses that impute a failure for those subjects with 
missing CDI recurrence information and no post-randomization endpoint data subsequent to 
infusion of study medication were also conducted.   
 
Overall Type I error was controlled for multiple treatment comparisons at two analysis time 
points (one interim analysis and the final analysis).  Treatment comparisons were grouped into 2 
families.  Family 1 included the various active monoclonal antibody therapies [actoxumab (MK-
3415), bezlotoxumab (MK-6072), and MK-3415A] compared separately to placebo.  Family 2 
included the individual monoclonal antibody therapies (MK-3415 and MK-6072) compared 
separately to the combined monoclonal antibody therapy (MK3415A).  Stages 1 and 2 of the 
multiplicity strategy are associated with the interim analysis and Stages 3 and 4 are associated 
with the final analysis.  Details of the multiplicity strategy are described in the following figure. 
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Figure 2 
Multiplicity Adjustments to Control Overall Type I Error for Protocol 001 

 
Figure 3-2 from the Applicant’s P001 study report 
 
For the comparisons of interest in the final analysis, the p-value cut-offs for declaring statistical 
significance are as follows: 

 MK-3415A vs bezlotoxumab: 0.0066 (1-sided) 
 MK-3415A vs placebo: 0.0125 (1-sided) 
 bezlotoxumab vs placebo: 0.0125 (1-sided). 

 
The following populations were used for the analyses.  The FAS population included all 
randomized subjects with the exception of those who did not receive infusion of study 
medication, did not have a positive local stool test for toxigenic C. difficile, or failed to receive 
the protocol defined SOC therapy within a 1 day window of the infusion. The primary efficacy 
analysis population was the FAS population.  The per-protocol (PP) population excluded 
subjects for the following reasons: prohibited concomitant medication, no post-infusion loose 
stool counts recorded after SOC, site personnel or sponsor partially or fully unblinded, SOC 
route or combination not per protocol, baseline toxigenic C. difficile test out of window, duration 
of SOC less than 7 days, received less than 75% of intended dose, wrong treatment administered, 
prohibited prior medication, SOC therapy initially prescribed for < 14 days, or diarrhea criteria 
not met for baseline episode.  A supportive analysis using the PP population was performed for 
the primary efficacy endpoint and the secondary efficacy endpoint of global cure.  The All 
Patients as Treated (APaT) population consisted of all randomized subjects who received an 
infusion of study medication and was used for the analysis of safety data 
 
The study had a planned sample size of 1600 subjects to be randomized in a 1:1:1:1 ratio to each 
of the four treatment groups.  At the final analysis, it was anticipated that 400 subjects per group 
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would be in the analysis for the CDI recurrence endpoint.  This sample size would provide 
approximately 95% power to detect the following differences in the incidence of CDI recurrence 
between monoclonal antibody therapy and placebo at a one-sided significance level of 0.0125.   
 

Monoclonal Antibody Response Placebo Response Difference 
.08 .171 .091 
.09 .184 .094 
.1 .198 .098 

 
The sample size of 400 patients per arm also provided approximately 90% power to detect a 
difference of 10% in the proportion of patients achieving global cure assuming a global cure rate 
of 80% for monoclonal antibody and 70% for placebo at a one-sided significance level of 
0.0125. 
 

3.2.1.3 Patient Disposition, Demographic and Baseline Characteristics 

Overall 1452 patients were randomized into the trial: 403 to the MK-3415A group, 242 to the 
actoxumab group, 403 to the bezlotoxumab group, and 404 to the placebo group.  Forty patients 
did not receive the study infusion: 15 in the MK-3415A group, 7 in the actoxumab group, 11 in 
the bezlotoxumab group, and 7 in the placebo group.  Therefore, the All Treated population 
consists of 1412 patients.  Ten subjects received only a partial dose of study infusion.  Eight of 
the 10 were due to technical problems during the infusion.  The APaT population consists of 
these 1412 patients; however, 3 patients received a different treatment than randomized to: 1 
subject was randomized to receive MK-3415A but received placebo and 2 subjects were 
randomized to receive bezlotoxumab but received placebo.  The FAS population excluded the 
patients who did not receive study infusion, one patient who had a stool test negative for 
toxigenic C. difficile (MK-3415A), and one patient who did not receive SOC within the required 
window after receiving the infusion (MK-3415A).  Additionally, 14 subjects from a single 
investigative site that was found by the Applicant to have serious GCP non-compliance issues 
were excluded from the FAS.  The final FAS population included 96.1% of all randomized 
patients.  The PP population excluded a total of 317 (21.8%) patients.  The most common 
reasons for exclusion from the PP population were that the patient received prohibited 
concomitant medication (8.5%), excluded from the FAS population (3.9%), no post-baseline 
stool counts recorded after end of SOC therapy (3.1%), site personnel or Sponsor partially or 
fully unblinded (2.9%), SOC route of administration or combination not per protocol (2.3%), and 
baseline stool test conducted more than 7 days prior to administration of the infusion (1.7%). 
 

Table 2 
P001 

Analysis Populations 
 MK-3415A Actoxumab Bezlotoxumab Placebo 
Randomized  403 242 403 404 
All Treated 388 235 392 397 
FAS 383 232 386 395 
PPS 324 173 332 306 
APaT* 387 235 390 400 
*Patients analyzed according to actual treatment received  
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Overall, 1224 (86.7%) treated subjects completed the study through the end of the 12-week 
follow-up period.  The most common reasons for discontinuation from the study were death 
(7.1%), lost to follow-up (3.1%), and withdrawal of consent (2.2%).  Reasons for discontinuation 
from the study by treatment group are reported in Table 3. 
 

Table 3 
P001 

Primary Reasons for Discontinuation from Study (All Treated Subjects) 
 MK-3415A 

(n=388) 
Actoxumab 

(n=235) 
Bezlotoxumab 

(n=392) 
Placebo 
(n=397) 

Completed 
Discontinued 
   Adverse Event 
   Death 
   Lack of Efficacy 
   Lost to Follow-up 
   Physician Decision 
   Progressive Disease 
   Protocol Violation 
  Withdrew Consent 

343 (88.4) 
45 (11.6) 

0 
19 (4.9) 

0 
15 (3.9) 
2 (0.5) 
1 (0.3) 
1 (0.3) 
7 (1.8) 

201 (85.5) 
34 (14.5) 

1 (0.4) 
26 (11.1) 

1 (0.4) 
2 (0.9) 
1 (0.4) 

0 
0 

3 (1.3) 

340 (86.7) 
52 (13.3) 

0 
30 (7.7) 

0 
11 (2.8) 
1 (0.3) 

0 
0 

10 (2.6) 

340 (85.6) 
57 (14.4) 

0 
25 (6.3) 

0 
16 (4.0) 
2 (0.5) 
2 (0.5) 
1 (0.3) 

11 (2.8) 

 
 
Reviewer’s Comment: The remaining analyses of patient characteristics and efficacy endpoints 
presented in this review will focus on the FAS population. 
 
Table 4 summarizes the demographic and baseline characteristics of the FAS population.  There 
were no significant differences across treatment groups.  Overall, 57% of the study population 
was female and 91% was white.  The mean age of the patients was 62 years.  The overall 
distribution of geographic region was: 53% US/Canada, 35% Europe, and 12.5% all other 
regions.  A similar proportion of subjects received metronidazole (48.9%) or vancomycin 
(47.7%) as their SOC.  Only 3.4% of the overall study population received fidaxomicin as their 
SOC.  The majority of the subjects were hospitalized at the time of randomization (66.6%).  A 
majority of the subjects (65.6%) had not experienced a previous episode of CDI in the past; 
however, slightly more than a quarter (27.0%) of the subjects had an episode of CDI in the 
previous 6 months.   
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Table 4 
P001 

Demographic and Baseline Characteristics (FAS) 
 MK-3415A Actoxumab Bezlotoxumab Placebo 
# Patients 383 232 386 395 
Gender 
     Male 
     Female  

 
172 (44.9) 
211 (55.1) 

 
102 (44.4) 
130 (56.0) 

 
157 (40.7) 
229 (59.3) 

 
172 (43.5) 
223 (56.5) 

Age mean (SD) 
        Min, max 

62.7 (17.74) 
18, 95 

64.5 (16.8) 
21, 99 

61.0 (18.5) 
19, 100 

62.7 (18.4) 
19, 97 

Race 
   White 
   Black 
   Asian 
   Other 

 
350 (91.4) 
17 (4.4) 
4 (1.0) 

12 (3.1) 

 
210 (90.5) 
16 (6.9) 
3 (1.3) 
3 (1.3) 

 
338 (87.6) 
28 (7.3) 
4 (1.0) 

16 (4.1) 

 
366 (92.7) 
18 (4.6) 
1 (0.3) 

10 (2.5) 
Geographic Region 
   US/Canada 
   Europe 
   Latin America 
   Asia-Pacific 
   Africa 

 
204 (53.3) 
131 (34.2) 
29 (7.6) 
17 (4.4) 
2 (0.5) 

 
132 (56.9) 
80 (34.5) 

9 (3.9) 
10 (4.3) 
1 (0.4) 

 
196 (50.8) 
139 (36.0) 
26 (6.7) 
20 (5.2) 
5 (1.3) 

 
208 (52.7) 
132 (33.4) 
30 (7.6) 
23 (5.8) 
2 (0.5) 

SOC Therapy Strata 
   Metronidazole 
   Vancomycin 
   Fidaxomicin 

 
189 (49.3) 
182 (47.5) 
12 (3.1) 

 
112 (48.3) 
113 (48.7) 

7 (3.0) 

 
190 (49.2) 
182 (47.2) 
14 (3.6) 

 
182 (48.6) 
189 (47.8) 
14 (3.5) 

Hospitalization Status Strata 
   Inpatient 
   Outpatient 

 
254 (66.3) 
129 (33.7) 

 
158 (68.1) 
74 (31.9) 

 
257 (66.6) 
129 (33.4) 

 
261 (66.1) 
134 (33.9) 

Prior History of CDI (ever) 
   Yes 
   No 
   Unknown 

 
124 (32.4) 
256 (66.8) 

3 (0.8) 

 
81 (34.9) 
148 (63.8) 

3 (1.3) 

 
124 (32.1) 
260 (67.4) 

2 (0.5) 

 
136 (34.4) 
252 (63.8) 

7 (1.8) 
History of CDI in Past 6 Months 
   Yes 
   No 
   Unknown 

 
96 (25.1) 
284 (74.2) 

3 (0.8) 

 
69 (29.7) 

162 (69..8) 
1 (0.4) 

 
103 (26.7) 
282 (73.1) 

1 (0.3) 

 
109 (27.6) 
284 (71.9) 

2 (0.5) 

 
 
The duration of SOC prior to study infusion and the total duration of SOC are summarized in 
Table 5.  The protocol allowed subjects to enroll any time during treatment with SOC antibiotic 
as long as a positive stool test was obtained no more than 7 days prior to administration of study 
infusion.  The median duration of SOC prior to study infusion across all treatment groups was 3 
days and ranged from 14 days before study infusion to the day after study infusion was received.  
The protocol defined total duration of SOC was to be 10 to 14 days of treatment which could 
span up to 16 calendar days.  Subjects who received more than 16 calendar days of SOC were 
counted as failures for the initial clinical cure endpoint.  Across all treatment groups, the median 
total duration of SOC was 14 days.  Approximately 86% of the subjects received the protocol 
defined duration of SOC but nearly 10% received SOC for longer than 16 days.  The placebo 
group had the lowest percentage of patients who received longer than the protocol defined 
duration of SOC. 
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Table 5 
P001 

Duration of SOC Prior to Infusion and Total Duration of SOC (FAS) 
 MK-3415A Actoxumab Bezlotoxumab  Placebo 
 N=383 N=232 N=386 N=395 
Duration of SOC prior to infusion 
     Median 
     Range     

 
3 

0, 14 

 
3 

-1, 14 

 
3 

0, 13 

 
3 

-1, 13 
Total Duration of SOC 
   Median 
   Range 
   N (%) 10 to 16 days 
   N (% ) > 16 days 

 
14 

3, 79 
326 (85.1) 
42 (11.0) 

 
14 

3, 46 
188 (81.0) 
26 (11.2) 

 
14 

2, 70 
330 (85.5) 
39 (10.1) 

 
14 

3, 56 
354 (89.6) 
31 (7.8) 

 
 
As part of the diagnosis of CDI, subjects were required to have diarrhea, defined as at least 3 
loose stools in a 24 hour period.  However, subjects did not need to meet this criterion on the day 
of randomization.  Table 6 summarizes whether on Day 1 the subject experienced any loose 
stools (1 or more loose stool) or experienced diarrhea (3 or more loose stools).  The percentages 
were similar across treatment arms.  As noted in Table 5, the median duration of SOC prior to 
infusion was 3 days and typically antibiotic treatment has an effect by Day 3.  Therefore, the 
fairly large percentage of subjects not experiencing diarrhea on Day 1 would be anticipated.   
 

Table 6 
P001 

Loose Stool or Diarrhea on Day 1(FAS) 
 MK-3415A 

(n=383) 
Actoxumab 

(n=232) 
Bezlotoxumab  

(n=386) 
Placebo 
(n=395) 

Any loose stool  
   No 
   Yes  
   Unknown*  

 
132 (34.5) 
225 (58.7) 
26 (6.8) 

 
89 (38.4) 

123 (53.0) 
20 (8.6) 

 
154 (39.9) 
215 (55.7) 
17 (4.4) 

 
157 (39.7) 
218 (55.2) 
20 (5.1) 

Diarrhea 
   No 
   Yes 
   Unknown  

 
243 (63.4) 
114 (29.8) 
26 (6.8) 

 
155 (66.8) 
57 (24.6) 
20 (8.6) 

 
264 (68.4) 
105 (27.2) 
17 (4.4) 

 
272 (68.9) 
103 (26.1) 
20 (5.1) 

*Missing Day 1 stool count information 

 
 
All subjects were required to have a positive local laboratory test for toxigenic C. difficile prior 
to randomization.  Additionally, within 72 hours following study infusion, subjects were to 
provide a baseline stool sample for culture testing at a central laboratory.  A baseline stool 
sample was available for culture testing in 90% of the subjects and a C. difficile strain was 
isolated for 62% of the subjects or in 69% of the samples.  Among the subjects with a baseline C. 
difficile strain isolated, the most common ribotype was 027.  A hypervirulent strain (ribotypes 
027, 078, or 244) was identified in 169 (12%) of subjects.  An endemic strain (ribotypes 027, 
014, 106, 002, 001, and 020) was identified in 377 (27%) subjects.  The proportion of subjects 
with the 027 strain, a hypervirulent strain, or an epidemic strain was comparable across treatment 
groups. 
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Table 7 

P001 
Microbiology Assessment of Baseline Stool Sample (FAS) 

 MK-3415A Actoxumab Bezlotoxumab Placebo 
Baseline C. difficile Culture  
  Growth 
  No Growth 
  No sample 

(n=383) 
226 (59.0) 
119 (31.1) 
38 (9.9) 

(n=232) 
144 (62.1) 
66 (28.4) 
22 (9.5) 

(n=386) 
253 (65.5) 
92 (23.8) 
41 (10.6) 

(n=395) 
245 (62.0) 
111 (28.1) 
39 (9.9) 

027 Ribotype 
   Yes 
   No 
   Unknown 

 
37 (9.7) 

188 (49.1) 
158 (41.3) 

 
24 (10.3) 

119 (51.3) 
89 (38.4) 

 
46 (11.9) 

203 (52.6) 
137 (35.5) 

 
36 (9.1) 

207 (52.4) 
152 (38.5) 

Hypervirulent Strain 
   Yes 
   No 
   Unknown 

 
44 (11.5) 

181 (47.3) 
158 (41.3) 

 
30 (12.9) 

113 (48.7) 
89 (38.4) 

 
51 (13.2) 

198 (51.3) 
137 (35.5) 

 
44 (11.1) 
199 (50.4) 
152 (38.5) 

Epidemic Strain 
   Yes 
   No 
   Unknown 

 
106 (27.7) 
119 (31.1) 
158 (41.3) 

 
57 (24.6) 
86 (37.1) 
89 (38.4) 

 
108 (28.0) 
141 (36.5) 
137 (35.5) 

 
106 (26.8) 
137 (34.7) 
152  (38.5) 

 
 

3.2.1.4 Results and Conclusions 

Reviewer’s Comment:  Since the actoxumab arm was discontinued at the interim analysis, no 
comparisons with actoxumab to either MK-3415A or placebo were to be made in the final 
analysis.  Results for actoxumab are presented in the efficacy tables for completeness but will not 
be discussed further.  Additionally the most relevant comparisons related to actoxumab would be 
based on those subjects enrolled during the same time frame as the actoxumab subjects were 
enrolled i.e. the interim analysis.  As the interim analysis is not the focus of this review, these 
results are not presented. 
 
The results of clinical cure of the initial CDI episode, CDI recurrence through 12 weeks, and 
Global Cure through 12 weeks are presented in Table 8 for the FAS population.  The protocol 
specified primary endpoint was CDI recurrence.  A significantly lower proportion of subjects had 
CDI recurrence in the MK-3415A group (15.9%) as compared to placebo (27.6%).  Additionally, 
a significantly lower proportion of subjects had CDI recurrence in the bezlotoxumab group 
(17.4%) as compared to placebo.  A slightly lower proportion of subjects had CDI recurrence in 
the MK-3415A (combination monoclonal antibody) group as compared to bezlotoxumab but the 
numerical difference was not statistically significant (2-sided chi-square p-value= 0.5944).  
Clinical cure of the initial CDI rates were lower for both MK-3451A (74.7%, significantly) and 
bezlotoxumab (77.5%, numerically) as compared to placebo (82.8%).  Therefore, interpretation 
of the CDI recurrence endpoint is complicated due to this negative imbalance in initial clinical 
cure and since those not clinically cured cannot be assessed for recurrence but are included in the 
denominator as essentially not having a recurrence (see further discussion Section 5.1).  Thus, 
despite CDI recurrence being agreed to as the primary endpoint in a SPA, due to these 
unanticipated results in the difference in the rate of clinical cure, global cure would be the more 
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appropriate endpoint to consider.  Although the proportion of subjects with global cure were 
numerically in favor of MK-3415A (58.7%) and bezlotoxumab (60.1%) in comparison to 
placebo (55.2%), the differences were not statistically significant. 
 

Table 8 
P001 

Results of Clinical Cure, CDI Recurrence and Global Cure (FAS) 
 MK-3415A 

n=383 
Actoxumab 

n=232 
Bezlotoxumab  

n=386 
Placebo 
n=395 

Clinical Cure 286 (74.7) 
-8.2 (-13.9, -2.4) 

p=0.0057 

169 (72.8) 
-10.0 (-16.8, -3.2) 

p=0.0031

299 (77.5) 
-5.3 (-10.9, 0.3) 

p=0.0622

327 (82.8) 

CDI Recurrence 61 (15.9) 
-11.6 (-17.3, -5.9) 

p<0.0001 

60 (25.9) 
-1.7 (-8.8, 5.4) 

p=0.6368

67 (17.4) 
-10.1 (-15.9, -4.3) 

p=0.0006

109 (27.6) 

Global Cure 225 (58.7) 
3.5 (-3.4, 10.4) 

p=0.3165 

109 (47.0) 
-8.3 (-16.4, -0.3) 

p=0.0470

232 (60.1) 
4.8 (-2.1, 11.7) 

p=0.1647

218 (55.2) 

Adjusted difference (95% CI) for monoclonal antibody- placebo stratified by SOC therapy and hospitalization status 
Two-sided p-values based on chi-square test for comparison of monoclonal antibody arm vs placebo, bold indicates significant at a cut-off value 
≤ 0.025, hierarchical ordering of tests: MK-3415A vs placebo followed by bezlotoxumab vs. placebo 

 
 
Reviewer’s Comment:  P-values presented are two-sided and based on the chi-square test.  Two-
sided rather than one-sided p-values are presented for ease in interpretation due to situations 
where the placebo arm was better than the monoclonal antibody arm.  Therefore, for P001, a 
two-sided p-value < 0.025 is considered significant for the monoclonal antibody vs placebo 
comparisons based on the multiplicity strategy, and based on the hierarchical ordering, the MK-
3415A vs placebo comparison must be considered first.  Additionally, the 95% confidence 
intervals presented do not correspond to the level of significance of the test for each comparison. 
 
The reasons for failure to achieve initial clinical cure were further investigated and are 
summarized in Table 9.  The most common reasons for failure were evidence of diarrhea during 
at least 1 of 2 days after SOC was completed or SOC received for greater than 14 days.  Most of 
the subjects who received greater than 14 days of SOC did so because of continued loose stools 
although some subjects received continued SOC even though their diarrhea had resolved.  The 
proportion of subjects who had missing stool information or discontinued prior to the end of 
SOC was generally balanced across the treatment groups.  Therefore, the difference in clinical 
cure rates observed can primarily be attributed to continued loose stools/evidence of diarrhea 
which was higher in the MK-3415A and bezlotoxumab groups as compared to placebo. 
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Table 9 
P001 

Reasons for Failure to Achieve Initial Clinical Cure (FAS) 
 MK-3415A 

(n=383) 
Actoxumab 

(n=232) 
Bezlotoxumab  

(n=386) 
Placebo 
(n=395) 

SOC > 14 days 
  Continued loose stools 
  Resolved diarrhea but continued trt 

40 (10.4) 
30 
10 

23 (9.9) 
19 
4 

36 (9.3) 
23 
13 

28 (7.1) 
21 
7 

Diarrhea during at least 1 of 
2 days after SOC completion 

44 (11.5) 32 (13.8) 39 (10.1) 27 (6.8) 

Discontinued prior to end of 
SOC* 

9 (2.3) 5 (2.2) 7 (1.8) 11 (2.8) 

Missing stool info 4 (1.0) 3 (1.3) 5 (1.3) 2 (0.5) 
       * Reasons include lost to follow-up, death, lack of efficacy, physician decision, adverse event, protocol deviation, and withdrawn consent 

 
 
Two sensitivity analyses were performed on the CDI recurrence and global cure endpoints.  CDI 
recurrence required the return of diarrhea with a positive toxin test.  It was noted that there were 
cases where a subject had a new episode of diarrhea but did not have a sample of stool collected 
for toxin testing.  There were also subjects who died prior to Week 12 or did not have stool 
information collected through Week 12.  Therefore, a sensitivity analysis (Sensitivity 1) was 
conducted that imputed those subjects who had incomplete data to assess recurrence through 
Week 12 as recurrence/failure.  Since Week 12 was defined as Day 85 ± 5, anyone who had their 
last stool information collected prior to Day 80 was imputed as a failure.  It was also noted that 
some subjects received a concomitant medication or procedure potentially useful in the treatment 
of CDI during the follow-up period which could confound the assessment of recurrence.  Thus a 
second sensitivity analysis (Sensitivity 2) that imputed these subjects as a recurrence/failure in 
addition to the criteria for imputation in the first sensitivity analysis was conducted.  The results 
of these sensitivity analyses are summarized in Table 10.  For the MK-3415A, bezlotoxumab, 
and placebo groups, a similar proportion of subjects were imputed as having a CDI recurrence 
due to not having a stool sample of a new episode of diarrhea collected for toxin testing, having 
died before week 12, or not having stool information past Day 80.  Therefore, the results of 
Sensitivity 1 are consistent with those of the primary analyses.  A slightly higher proportion of 
placebo subjects received an active concomitant medication or procedure for CDI during follow-
up as compared to MK-3415A or bezlotoxumab subjects.  Thus, a slightly higher proportion of 
placebo patients were imputed as CDI recurrence in Sensitivity 2.  This resulted in slightly larger 
treatment differences for CDI recurrence and for global cure than were observed in the primary 
analysis.  However, the overall conclusions are the same. 
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Table 10 
P001 

Sensitivity Analyses of CDI Recurrence and Global Cure (FAS) 
 MK-3415A 

n=383 
Actoxumab 

n=232 
Bezlotoxumab  

n=386 
Placebo 
n=395 

Sensitivity 1*     
     CDI Recurrence 112 (29.2) 

-11 2 (-17.8, -4.6) 
p=0.001 

89 (38.4) 
-2.2 (-10.1, 5.6) 

p=0.5963 

118 (30.6) 
-9.9 (-16.5, -3.3) 

p=0.0037 

160 (40.5) 

     Global Cure 174 (45.4) 
3.1 (-3.8, 10.0) 

p=0.3757 

80 (34.5) 
-7.8 (-15.6, 0.02) 

p=0.0538 

181 (46.9) 
4.6 (-2.3, 11.5) 

p=0.1947 

167 (42.3) 

 Imputed Recurrence/Failure*** 
     NED not tested 
     Death before Week 12  
     Alive but last stool info before Day 80 

51 (13.3) 
25 (6 5) 
10 (2.6) 
19 (5.0) 

29 (12.5) 
12 (5.2) 
16 (6.9) 
2 (0.9) 

51 (13.2) 
21 (5.4) 
14 (3.6) 
18 (4.7) 

51 (12.9) 
20 (5.1) 
13 (3.3) 
21 (5.3) 

Sensitivity 2**     
     CDI Recurrence 128 (33.4) 

-13.4 (-20.1, -6.7) 
p=0.0001 

99 (42.7) 
-4.4 (-12.3, 3.6) 

p=0.3120 

133 (34.5) 
-12 3 (-19.1, -5.6) 

p=0.0004 

185 (46.8) 

     Global Cure 158 (41.3) 
5.2 (-1.5, 12.0) 

p=0.1286 

70 (30.2) 
-5.7 (-13.2, 1.9) 

p=0.1399 

166 (43.0) 
7.1 (0.3, 13.8) 

p=0.0437 

142 (35.9) 

Imputed Recurrence/Failure*** 
     NED not tested 
     Death before Week 12  
     Alive but last stool info before Day 80 
     Received CDI treatment 

67 (17.5) 
25 (6 5) 
10 (2.6) 
19 (5.0) 
19 (5.0)

39 (16.8) 
12 (5.2) 
16 (6.9) 
2 (0.9) 

19 (8.2) 

66 (17.1) 
21 (5.4) 
14 (3.6) 
18 (4.7) 
23 (6.0) 

76 (19.2) 
20 (5.1) 
13 (3.3) 
21 (5.3) 
37 (9.4) 

*Imputes subjects with new episode of diarrhea (NED) but no stool sample collected for toxin testing, subjects who died prior to Week 12, or had 
their last stool data collected prior to Day 80 as recurrence/failure 

** Imputes subjects with new episode of diarrhea but no stool sample collected for toxin testing, subjects who died prior to Week 12, had their 
last stool data collected prior to Day 80, or received an active concomitant medication or procedure for CDI during follow-up as 
recurrence/failure 

***Some subjects may have met more than one criterion for imputation as a failure  
Adjusted difference (95% CI) for monoclonal antibody – placebo stratified by SOC therapy and hospitalization status 
Two-sided p-values chi-square test for comparison of monoclonal antibody arm vs placebo, bold indicates significant at a cutoff value ≤ 0.025, 
hierarchical ordering of tests: MK-3415A vs placebo followed by bezlotoxumab vs. placebo 

 
 

3.2.2 Study P002 

3.2.2.1 Study Design and Endpoints 

P002 was identical in design to P001 with the following exceptions: (1) the actoxumab alone arm 
was not included; (2) there was no interim analysis planned or performed; and (3) the study had 
an extended follow-up period through Month 12 in a subset of approximately 300 patients to 
assess for CDI recurrence and colonization with toxigenic C. difficile.  Refer to Section 3.2.1.1 
for a description of the study assessments and study endpoints.   
 
The trial was conducted at 200 centers in the United States (47), Japan (35), South Korea (15), 
Poland (14), France (11), Turkey (10), Argentina (9), Czech Republic (8), Spain (8), Taiwan (8), 
Germany (7), Russia (7), Canada (6), Sweden (6), Finland (5), Israel (3), and Switzerland (1).  
Eligible subjects were randomized in a 1:1:1 ratio to one of three treatment groups: MK-6072 
(bezlotoxumab), MK-3415A (actoxumab+ bezlotoxumab), or placebo.   
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The primary objectives of the trial were to determine if treatment with a single infusion of 
monoclonal antibody therapy (combined- MK-3415A, or the individual- bezlotoxumab) with 
SOC therapy decreases the proportion of patients with CDI recurrence over a period of 12 weeks 
as compared to treatment with a single infusion of placebo with SOC therapy and to evaluate the 
safety profile in patients receiving a single infusion of monoclonal antibody therapy with SOC 
therapy for CDI.  The secondary objectives and exploratory were similar to those stated for P001 
with the exception that bezlotoxumab was the only individual monoclonal antibody included in 
the study.   
 

3.2.2.2 Statistical Methodologies 

The methods of analysis for the efficacy endpoints were the same as in P001.  The analysis 
populations were defined as in P001.  Refer to Section 3.2.1.2 for these details. 
 
A sequential testing approach was used to control the type I error at 0.025 (one-sided).  First, the 
combined monoclonal antibody (MK-3415A) was compared to placebo using a p-value cutoff of 
0.025 (one-sided).  If this was significant, then bezlotoxumab was compared to placebo using a 
p-value cutoff of 0.025 (one-sided).  A p-value > 0.025 for the MK-3415A versus placebo 
comparison was not considered statistically significant and would halt further testing in the 
sequence.   
 
The study had a planned sample size of 1200 subjects to be randomized in a 1:1:1 ratio to each of 
the three treatment groups.  It was anticipated that 400 subjects per group would be in the 
analysis for the CDI recurrence endpoint.  This sample size would provide approximately 95% 
power to detect the following differences in the incidence of CDI recurrence between 
monoclonal antibody therapy and placebo at a one-sided significance level of 0.025.   
 

Monoclonal Antibody Response Placebo Response Difference 
.08 .163 .083 
.09 .176 .086 
.10 .189 .089 

 
The sample size of 400 patients per arm also provided approximately 90% power to detect a 
difference of 10% in the proportion of patients achieving global cure assuming a global cure rate 
of 80% for monoclonal antibody and 70% for placebo at a one-sided significance level of 0.025. 
 

3.2.2.3 Patient Disposition, Demographic and Baseline Characteristics 

Overall 1203 patients were randomized into the trial: 397 to the MK-3415A group, 407 to the 
bezlotoxumab group, and 399 to the placebo group.  Thirty-five patients did not receive the study 
infusion: 6 in the MK-3415A group, 11 in the bezlotoxumab group, and 18 in the placebo group.  
Therefore, the All Treated population consists of 1168 patients.  Two subjects received only a 
partial dose of study infusion: 1 subject in the MK-3415A arm due to technical problems during 
the infusion and 1 subject in the bezlotoxumab arm withdrew consent before the study infusion 
was complete.  The APaT population consists of only 1167 patients because 1 patient 
randomized to MK-3145A received only actoxumab which is not a treatment group in this trial.  
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Additionally, 3 patients received a different treatment than randomized to: 1 subject was 
randomized to receive bezlotoxumab but received placebo, 1 subject was randomized to receive 
placebo but received MK-3415A, and 1 subject was randomized to receive MK-3415A but 
received bezlotoxumab.  The FAS population excluded the patients who did not receive study 
infusion, two patients who had a stool test negative for toxigenic C. difficile (1 each from 
bezlotoxumab and placebo), and three patients who did not receive SOC within the required 
window after receiving the infusion (1 in MK-3415A and 2 in placebo).  The FAS population 
included 96.7% of all randomized patients.  The PP population excluded a total of 232 (19.3%) 
patients.  The most common reasons for exclusion from the PP population were that the patient 
received prohibited concomitant medication (6.1%), excluded from the FAS population (3.3%), 
no post-baseline stool counts recorded after end of SOC therapy (4.7%), site personnel or 
Sponsor partially or fully unblinded (2.7%), SOC route of administration or combination not per 
protocol (1.9%), and baseline stool test conducted more than 7 days prior to administration of the 
infusion (0.9%). 
 

Table 11 
P002 

Analysis Populations 
 MK-3415A Bezlotoxumab Placebo 
Randomized  397 407 399 
All Treated 391 396 381 
FAS 390 395 378 
PP 337 331 303 
APaT* 390 396 381 

*Patients analyzed according to actual treatment received  

 
 
Overall, 970 (83.0%) treated subjects completed the study through the end of the 12-week 
follow-up period.  The most common reasons for discontinuation from the study were death 
(7.1%), withdrawal of consent (6.4%), and lost to follow-up (2.3%).  Reasons for discontinuation 
from the study by treatment group are reported in Table 12. 
 

Table 12 
P002 

Primary Reasons for Discontinuation from Study (All Treated Subjects) 
 MK-3415A 

(n=388) 
Bezlotoxumab 

(n=392) 
Placebo 
(n=397) 

Completed 
Discontinued 
   Adverse Event 
   Death 
   Lost to Follow-up 
   Physician Decision 
   Protocol Violation 
  Withdrew Consent 

322 (82.4) 
69 (17.6) 

1 (0.3) 
29 (7.4) 
11 (2.8) 
3 (0.8) 
2 (0.5) 

23 (5.9) 

337 (85.1) 
59 (14.9) 

1 (0.3) 
22 (5.6) 
10 (2.5) 
2 (0.5) 

0 
24 (6.1) 

311 (81.6) 
70 (18.4) 

2 (0.5) 
32 (8.4) 
6 (1.6) 
1 (0.3) 
1 (0.3) 

28 (7.3) 
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Table 13 summarizes the demographic and baseline characteristics of the FAS population.  There 
were no significant differences across treatment groups.  Overall, 56% of the study population 
was female and 79.5% was white.  The mean age of the patients was 64 years.  The overall 
distribution of geographic region was: 40.8% US/Canada, 42.6% Europe, 15.1% Asia/Pacific, 
and 1.5% Latin America.  A similar proportion of subjects received metronidazole (48.3%) or 
vancomycin (48.2%) as their SOC.  Only 3.4% of the overall study population received 
fidaxomicin as their SOC.  The majority of the subjects were hospitalized at the time of 
randomization (68.9%).  A majority of the subjects (65.5%) had not experienced a previous 
episode of CDI in the past; however, over a quarter (28.1%) of the subjects had an episode of 
CDI in the previous 6 months.   
 

Table 13 
P002 

Demographic and Baseline Characteristics (FAS) 
 MK-3415A Bezlotoxumab Placebo 
# Patients 390 395 378 
Gender 
     Male 
     Female  

 
178 (45.6) 
212 (54.4) 

 
182 (46.1) 
213 (53.9) 

 
152 (40.2) 
226 (59.8) 

Age mean (SD) 
        Min, max 

65.7 (17.3) 
19, 93 

62.7 (17.5) 
18, 93 

64.4 (16.4) 
18, 98 

Race 
   White 
   Black 
   Asian 
   Other 

 
305 (78.2) 
18 (4.6) 

65 (16.7) 
2 (0.5) 

 
311 (78.7) 
17 (4.3) 

63 (15.9) 
4 (1.0) 

 
309 (81.7) 
10 (2.6) 

57 (15.1) 
2 (0.6) 

Geographic Region 
   US/Canada 
   Europe 
   Asia-Pacific 
   Latin America 

 
158 (40.5) 
161 (41.3) 
63 (16.2) 

8 (2.1) 

 
158 (40.0) 
174 (44.1) 
59 (14.9) 

4 (1.0) 

 
158 (41.8) 
161 (42.6) 
54 (14.3) 

5 (1.3) 
SOC Therapy Strata 
   Metronidazole 
   Vancomycin 
   Fidaxomicin 

 
191 (49.0) 
187 (47.9) 
12 (3.1) 

 
189 (47.8) 
190 (48.1) 
16 (4.1) 

 
182 (48.1) 
184 (48.7) 
12 (3.2) 

Hospitalization Status Strata 
   Inpatient 
   Outpatient 

 
269 (69.0) 
121 (31.0) 

 
273 (69.1) 
122 (30.9) 

 
259 (68.5) 
119 (31.5) 

Prior History of CDI (ever) 
   Yes 
   No 
   Unknown 

 
119 (30.5) 
256 (65.6) 
15 (3.8) 

 
126 (31.9) 
260 (65.8) 

9 (2.3) 

 
123 (32.5) 
246 (65.1) 

9 (2.4) 
History of CDI in Past 6 Months 
   Yes 
   No 
   Unknown 

 
104 (26.7) 
273 (70.0) 
13 (3.3) 

 
113 (28.6) 
274 (69.4) 

8 (2.0) 

 
110 (29.1) 
261 (69.0) 

7 (1.9) 

 
 
The duration of SOC prior to study infusion and the total duration of SOC are summarized in 
Table 14.  The median duration of SOC prior to study infusion across all treatment groups was 3 
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days and ranged from 14 days before study infusion to the day after study infusion was received.  
Across all treatment groups, the median total duration of SOC was 14 days.  Approximately 
86.5% of the subjects received the protocol defined duration of SOC but nearly 10% received 
SOC for longer than 16 days.  The placebo group and the MK-3415A arms had a higher 
percentage of patients who received longer than the protocol defined duration of SOC as 
compared to bezlotoxumab. 
 

Table 14 
P002 

Duration of SOC Prior to Infusion and Total Duration of SOC (FAS) 
 MK-3415A Bezlotoxumab  Placebo 
 N=390 N=395 N=378 
Duration of SOC prior to infusion 
   Median 
   Range     

 
3.0 

-1, 9 

 
3.0 

0 to 14 

 
3.0 

0, 13 
Total Duration of SOC 
   Median 
   Range 
   N (%) 10 to 16 days 
   N (% ) > 16 days 

 
14.0 
6, 43 

328 (84.1) 
50 (12.8) 

 
14.0 
4, 87 

350 (88.6) 
31 (7.8) 

 
14.0 
4, 67 

328 (86.8) 
37 (9.8) 

 
 
Table 15 summarizes whether on Day 1 the subject experienced any loose stools (1 or more 
loose stool) or experienced diarrhea (3 or more loose stools).  As noted in Table 14, the median 
duration of SOC prior to infusion was 3 days and typically antibiotic treatment has an effect by 
Day 3.  Therefore, the fairly large percentage of subjects not experiencing diarrhea on Day 1 
would be anticipated.  The bezlotoxumab arm had the highest percentage of patients not 
experiencing any loose stools or diarrhea on Day 1. 
 

Table 15 
P002 

Loose Stool or Diarrhea on Day 1(FAS) 
 MK-3415A 

(n=390) 
Bezlotoxumab  

(n=395) 
Placebo 
(n=378) 

Any loose stool  
   No 
   Yes  
   Unknown*  

 
168 (43.1) 
213 (54.6) 

9 (2.3) 

 
186 (47.1) 
199 (50.4) 
10 (2.5) 

 
168 (44.4) 
206 (54.5) 

4 (1.1) 
Diarrhea 
   No 
   Yes 
   Unknown  

 
280 (71.8) 
101 (25.8) 

9 (2.3) 

 
316 (80.0) 
69 (17.5) 
10 (2.5) 

 
277 (73.3) 
97 (25.7) 

4 (1.1) 
*Missing Day 1 stool count information 

 
 
A baseline stool sample was available for culture testing in 95.1% of the subjects and a C. 
difficile strain was isolated for 62.6% of the subjects or in 65.8% of the samples.  Among the 
subjects with a baseline C. difficile strain isolated, the most common ribotype was 027.  A 
hypervirulent strain (ribotypes 027, 078, or 244) was identified in 168 (14.4%) of subjects.  An 
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epidemic strain (ribotypes 027, 014, 106, 002, 001, and 020) was identified in 345 (29.7%) 
subjects.  The proportion of subjects with the 027 strain, a hypervirulent strain, or an epidemic 
strain was higher in the placebo group as compared to the MK-3415A or bezlotoxumab arms. 
 

Table 16 
P002 

Microbiology Assessment of Baseline Stool Sample (FAS) 
 MK-3415A 

(n=390) 
Bezlotoxumab 

(n=395) 
Placebo 
(n=378) 

Baseline C. difficile Culture  
  Growth 
  No Growth 
  No sample 

 
251 (64.4) 
119 (30.5) 
20 (5.1) 

 
237 (60.0) 
138 (34.9) 
20 (5.1) 

 
241 (63.8) 
120 (31.7) 
17 (4.5) 

027 Ribotype 
   Yes 
   No 
   Unknown 

 
39 (10.0) 

212 (54.4) 
139 (35.6) 

 
43 (10.9) 

194 (49.1) 
158 (40.0) 

 
64 (16.9) 
177 (46.8) 
137 (36.2) 

Hypervirulent Strain 
   Yes 
   No 
   Unknown 

 
46 (11.8) 

205 (52.6) 
139 (35.6) 

 
51 (12.9) 

186 (47.1) 
158 (40.0) 

 
71 (18.8) 
280 (45.0) 
137 (36.2) 

Epidemic Strain 
   Yes 
   No 
   Unknown 

 
116 (29.7) 
135 (34.6) 
139 (35.6) 

 
102 (25.8) 
135 (34.2) 
158 (40.0) 

 
127 (33.6) 
114 (30.2) 
137 (36.2) 

 
 

3.2.2.4 Results and Conclusions 

The results of clinical cure of the initial CDI episode, CDI recurrence through 12 weeks, and 
Global Cure through 12 weeks are presented in Table 17 for the FAS population.  The protocol 
specified primary endpoint was CDI recurrence.  A significantly lower proportion of subjects had 
CDI recurrence in the MK-3415A (14.9%) and bezlotoxumab (15.7%) groups as compared to 
placebo (25.7%).  A slightly lower proportion of subjects had CDI recurrence in the MK-3415A 
group as compared to bezlotoxumab but the numerical difference was not statistically significant 
(2-sided chi-square p-value= 0.7483).  Clinical cure of the initial CDI episode was numerically 
lower for MK-3451A (72.3%) compared to placebo (77.8%).  However, clinical cure was 
numerically higher for bezlotoxumab (82.5%) as compared to placebo.  Neither of these 
comparisons was statistically significant.  Although the proportion of subjects with global cure 
was numerically in favor of MK-3415A (57.4%) compared to placebo (52.1%), the difference 
was not statistically significant.  The proportion of subjects with global cure in the bezlotoxumab 
group (60.1%) was higher than placebo with a two-sided p-value <0.0001; however the 
significance of this difference should be interpreted with caution given the pre-defined testing 
strategy in which the MK-3415A vs placebo comparison was to be tested first. 
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Table 17 
P002 

Results of Clinical Cure, CDI Recurrence and Global Cure (FAS) 
 MK-3415A 

(n=390) 
Bezlotoxumab  

(n=395) 
Placebo 
(n=378) 

Clinical Cure 282 (72.3) 
-5.5 (-11.6, 0.6) 

p=0.0801

326 (82.5) 
4.8 (-0.9, 10.4) 

p=0.0973

294 (77.8) 

CDI Recurrence 58 (14.9) 
-10.7 (-16.3, -5.1) 

p=0.0002

62 (15.7) 
-9.9 (-15.5, -4.2) 

p=0.0006

97 (25.7) 

Global Cure 224 (57.4) 
5.2 (-1.7, 12.2) 

p=0.1386

264 (66.8) 
14.6 (7.8, 21.4) 

p<0.0001

197 (52.1) 

    Adjusted difference (95% CI) for monoclonal antibody – placebo stratified by SOC therapy and hospitalization status 
    Two-sided p-values chi-square test for comparison of monoclonal antibody arm vs placebo, bold indicates significant at a cutoff 

value ≤ 0.005, hierarchical ordering of tests: MK-3415A vs placebo followed by bezlotoxumab vs. placebo 

 
 
The reasons for failure to achieve initial clinical cure are summarized in Table 18.  The most 
common reasons for failure were evidence of diarrhea during at least 1 of 2 days after SOC was 
completed or SOC received for greater than 14 days.  Most of the subjects who received greater 
than 14 days of SOC did so because of continued loose stools although some subjects received 
continued SOC even though their diarrhea had resolved.  The proportion of subjects who had 
missing stool information or discontinued prior to the end of SOC was generally balanced across 
the treatment groups.  Therefore, the difference in clinical cure rates observed can primarily be 
attributed to continued loose stools/evidence of diarrhea which was higher in the MK-3415A 
group as compared to the bezlotoxumab groups and placebo groups.   
 

Table 18 
P002 

Reasons for Failure to Achieve Initial Clinical Cure (FAS) 
 MK-3415A 

(n=390) 
Bezlotoxumab  

(n=395) 
Placebo 
(n=378) 

SOC > 14 days 
  Continued loose stools 
  Resolved diarrhea but continued trt 

46 (11.8) 
37 
9 

27 (6.8) 
21 
6 

30 (7.9) 
25 
5 

Diarrhea during at least 1 of 
2 days after SOC completion 

42 (10.8) 26 (6.6) 34 (9.0) 

Discontinued prior to end of 
SOC* 

16 (4.1) 9 (2.3) 14 (3.7) 

Missing stool info 4 (1.0) 7 (1.8) 6 (1.6) 
* Reasons include lost to follow-up, death, lack of efficacy, physician decision, adverse event, protocol deviation, and withdrawn 
consent 

 
 
The results of two sensitivity analyses for CDI recurrence and global cure endpoints are 
summarized in Table 19.  Sensitivity 1 imputes subjects who had incomplete data to assess 
recurrence through Week 12 as recurrence/failure and Sensitivity 2 imputes these subjects as 
well as those subjects who received a concomitant medication or procedure potentially useful in 
the treatment of CDI during the follow-up period as a recurrence/failure.  In the sensitivity 
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analyses, a larger proportion of MK-3415A and bezlotoxumab subjects were imputed as having a 
CDI recurrence than placebo subjects.  This is primarily due to the imbalance between the 
monoclonal antibody groups and placebo in the number of subjects who did not have a stool 
sample of a new episode of diarrhea collected for toxin testing.  There was also a slightly larger 
proportion of bezlotoxumab subjects who received an active concomitant medication or 
procedure for CDI during follow-up.  The overall imbalance impacts the conclusions drawn for 
the CDI recurrence endpoint in which the bezlotoxumab vs placebo comparison is no longer 
significant.  Although the difference in global cure is statistically significant for the 
bezlotoxumab vs placebo comparison, the difference is less than that observed for the primary 
analysis and driven as much by the observed difference in clinical cure of the initial CDI episode 
as the difference in CDI recurrence.  As observed in the primary analysis, the MK-3145A vs 
placebo comparison for global cure is not significant.  Therefore, the statistical significance 
observed for the bezlotoxumab vs placebo comparison should be interpreted with caution. 
 

Table 19 
P002 

Sensitivity Analyses of CDI Recurrence and Global Cure (FAS) 
 MK-3415A 

n=390 
Bezlotoxumab  

n=395 
Placebo 
n=378 

Sensitivity 1*    
     CDI Recurrence 113 (29.0) 

-6.7 (-13.3, -0.1) 
p=0.0458 

119 (30.1) 
-5.5 (-12.1, 1.1) 

p=0.0983 

135 (35.7) 

     Global Cure 169 (43.3) 
1.2 (-5.7, 8.2) 

p=0.7221 

207 (52.4) 
10.2 (3.3, 17.2) 

p=0.004 

159 (42.1) 

Imputed Recurrence/Failure*** 
     NED not tested 
     Death before Week 12  
     Alive but last stool info before Day 80 

55 (14.1) 
22 (5.6) 
11 (2.8) 
26 (6.7)

57 (14.4) 
22 (5.6) 
14 (3.5) 
24 (6.1) 

38 (10.1) 
6 (1.6) 
13 (3.4) 
21 (5.6) 

Sensitivity 2**    
     CDI Recurrence 127 (32.6) 

-7.1 (-13.9, -0.4) 
p=0.0400

141(35.7) 
-4.0 (-10.7, 2.8) 

p=0.2528 

150 (39.7) 
 

     Global Cure 155 (39.7) 
1.6 (-5.2, 8.5) 

p=0.6395

185 (46.8) 
8.7 (1.8, 15.6) 

p=0.0140

144 (38.1) 
 

Imputed Recurrence/Failure*** 
     NED not tested 
     Death before Week 12  
     Alive but last stool info before Day 80 
     Received CDI treatment 

69 (17.7) 
22 (5.6) 
11 (2.8) 
26 (6.7) 
23 (5.9)

79 (20.0) 
22 (5.6) 
14 (3.5) 
24 (6.1) 
30 (7.6) 

53 (14.0) 
6 (1.6) 
13 (3.4) 
21 (5.6) 
21 (5.6) 

*Imputes subjects with new episode of diarrhea but no stool sample collected for toxin testing, subjects who died prior to Week 12, or 
had their last stool data collected prior to Day 80 as recurrence/failure 
** Imputes subjects with new episode of diarrhea but no stool sample collected for toxin testing, subjects who died prior to Week 12, 
had their last stool data collected prior to Day 80, or received an active concomitant medication or procedure for CDI during follow-up 
as recurrence/failure 
***Some subjects may have met more than one criterion for imputation as a failure  
Adjusted difference (95% CI) for monoclonal antibody – placebo stratified by SOC therapy and hospitalization status  
Two-sided p-values chi-square test for comparison of monoclonal antibody arm vs placebo, bold indicates significant at a cutoff value 
≤ 0.025, hierarchical ordering of tests: MK-3415A vs placebo followed by bezlotoxumab vs. placebo 

 
 
As noted above, there was a large imbalance in the number of subjects who did not have a stool 
sample of a new episode of diarrhea collected for toxin testing for the monoclonal antibody arms 
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as compared to placebo.  The Applicant provided a further review of the bezlotoxumab and 
placebo subjects to explore this imbalance.  This review considered the actions taken by the 
subject and investigator after the onset of the diarrhea episode, the reasons provided for why a 
test was not performed, the duration and severity of the diarrhea episode and any C. difficle-
active treatments given and any adverse event recorded with onset on or before the date of onset 
of the diarrhea episode.  Most of these subjects only had one day of diarrhea (14 of 22 in the 
bezlotoxumab group and 4 of 6 in the placebo group).  With the exception of 5 subjects (3 in the 
bezlotoxumab and 2 in the placebo group) who either received empiric treatment for CDI 
recurrence or withdrew consent shortly after the onset of the diarrheal episode and had already 
experienced 2 prior episodes within the 2 months of enrolling into the study, the Applicant 
concluded that it was unlikely that the cause of the diarrhea was CDI recurrence.  However, the 
possibility that a stool sample collected at the time of the return of diarrhea would have had a 
positive C difficile toxin test still cannot be ruled out.   
 
The 9 month extension phase of the study included 295 subjects (112 MK-3415A, 100 
bezlotoxumab, and 83 placebo).  A first episode of recurrence observed between Week 12 and 
Month 12 (i.e. no recurrence observed through Week 12) occurred in only 3 subjects (2 MK-
3415A and 1 placebo).  As there were no formal statistical analyses planned for the data 
collected for this subset of subjects, no further details of the extension phase are discussed in this 
review. 
 
 
3.3 Evaluation of Safety  
For both studies, the safety data are summarized for all subjects who received an infusion of 
study medication by the actual treatment received (i.e. the APaT population).  Treatment 
emergent adverse events (TEAEs) were defined as an AE that began on or after the infusion of 
study medication on Day 1 and was either not observed before the infusion of study medication 
or was observed before the infusion of study medication, but worsened after the infusion of study 
medication.  Non-serious AE’s (NSAEs) were collected from the time of study medication 
infusion until Week 4 post infusion.  Serious AE’s (SAEs) including all deaths were collected 
from the time of study medication infusion until the Week 12 post infusion.   Due to the 
difference in the reporting periods for NSAEs and SAEs, the AE analyses will be summarized 
for the first 4 weeks as well as for the entire 12 week period.   
 
For P001, the APaT population consisted of 1412 patients: 387 MK-3415A, 235 actoxumab, 390 
bezlotoxumab, and 400 placebo.  One or more TEAEs were reported by 63.2% of patients during 
the first 4 weeks and 72.1% of patients during the entire 12 weeks.  The proportion of subjects 
who reported one or more TEAE was similar across the treatment groups in both reporting 
periods.  During the first 4 weeks, 20.3% of the subjects experienced an SAE and 3.9% of 
subjects died.  During the entire 12 week follow-up period, 31.4% of the subjects experienced a 
SAE and 7.4% of subjects died.  For both reporting periods, the proportion of patients receiving 
bezlotoxumab who experienced a SAE or died was similar to placebo.  The proportion of 
patients receiving MK-3415A who died was similar to placebo; however a lower proportion of 
patients experienced a SAE.  The proportion of subjects who experienced a SAE or died was 
higher in the actoxumab as compared to placebo. Only one patient in the actoxumab and one 
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patient in the bezlotoxumab had an early discontinuation of the single study infusion due to a 
TEAE.     
 

Table 20 
P001 

Overall Adverse Events During 4 Weeks Following Infusion (APaT Population) 
 MK-3415A Actoxumab Bezlotoxumab Placebo 
# Patients 387 235 390 400 
Any Treatment Emergent Adverse Event (TEAE) 231 (59.7) 158 (67.2) 255 (65.4) 248 (62.0) 
Serious TEAE 57 (14.7) 65 (27.7) 84 (21.5) 80 (20.0) 
TEAE leading to discontinuation of Study Drug 0 1 (0.4) 1 (0.3) 0 
Deaths 12 (3.1) 14 (6.0) 17 (4.4) 12 (3.0) 

     Adapted from Table 12-3 of P001 Study Report 
 
 

Table 21 
P001 

Overall Adverse Events During 12 Weeks Following Infusion (APaT Population) 
 MK-3415A Actoxumab Bezlotoxumab Placebo 
# Patients 387 235 390 400 
Any Treatment Emergent Adverse Event (TEAE) 261 (67.4) 183 (77.9) 291 (74.6) 283 (70.8) 
Serious TEAE 94 (24.3) 104 (44.3) 120 (30.8) 126 (31.5) 
TEAE leading to discontinuation of Study Drug 0 1 (0.4) 1 (0.3) 0 
Deaths 20 (5.2) 27 (11.5) 31 (7.9) 26 (6.5) 

    Adapted from Table 12-4 of P001 Study Report 
 
 
The incidence of specific TEAEs was generally similar across treatment groups.  The most 
common TEAEs reported during the first 4 weeks were nausea (8.0%), diarrhea (6.1%), 
abdominal pain (5.2%), CDI (4.7%), headache (4.7%), vomiting (4.1%), and pyrexia (4.0%).  A 
significantly higher incidence of events were observed for a monoclonal antibody group as 
compared to placebo for leukocytosis (1.3% MK-3415A, 1.0% bezlotoxumab, 0% placebo), 
nausea (11.9% actoxumab, 6.5% placebo), fatigue (4.7% actoxumab, 1.3% placebo), pyrexia 
(5.6% bezlotoxumab, 2.8% placebo), influenza (1% MK-3415A, 0% placebo), musculoskeletal 
pain (1% MK-3415A, 0% placebo) and hypertension (1.0% MK-3415A, 1.7% actoxumab, 0% 
placebo).  During the 12 week follow-up, the most frequently reported SAEs across all treatment 
groups were CDI (5.7%), sepsis (2.1%), pneumonia (2.1%), diarrhea (1.9%), urinary tract 
infection (1.5%), and renal failure acute (1.2%).  The incidence of frequently reported SAEs was 
similar across groups with the exception of the following: CDI (6.5% placebo, 11.1% 
actoxumab, 4.7% MK-3415A, and 2.6% bezlotoxumab). 
 
For P002, the APaT population consisted of 1167 patients: 390 MK-3415A, 396 bezlotoxumab, 
and 381 placebo.  One or more TEAEs were reported by 58.6% of patients during the first 4 
weeks and 67.4% of patients during the entire 12 weeks.  The proportion of subjects who 
reported one or more TEAE was similar across all 3 treatment groups in both reporting periods.  
During the first 4 weeks, 19.3% of the subjects experienced an SAE and 4.4% of subjects died.    
During the entire 12 week follow-up period, 30.7% of the subjects experienced a SAE and 7.6% 
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of subjects died.  For both reporting periods, a slightly higher proportion of placebo subjects 
experienced a SAE or died as compared to the monoclonal antibody arms.  No subject 
discontinued the single infusion due to a TEAE.     
 

 
Table 22 

P002  
Overall Adverse Events During 4 Weeks Following Infusion (APaT Population) 

 MK-3415A Bezlotoxumab Placebo 
# Patients 390 396 381 
Any Treatment Emergent Adverse Event (TEAE) 224 (57.4) 230 (58.1) 230 (60.4) 
Serious TEAE 66 (16.9) 72 (18.2) 87 (22.8) 
TEAE leading to discontinuation of Study Drug 0 0 0 
Deaths 16 (4.1) 15 (3.8) 20 (5.2) 

     Adapted from Table 12-3 of P002 Study Report 
 
 

Table 23 
P002 

Overall Adverse Events During 12 Weeks Following Infusion (APaT Population) 
 MK-3415A Bezlotoxumab Placebo 
# Patients 390 396 381 
Any Treatment Emergent Adverse Event (TEAE) 268 (68.7) 257 (64.9) 262 (68.8) 
Serious TEAE 118 (30.3) 111 (28.0) 129 (33.9) 
TEAE leading to discontinuation of Study Drug 0 0 0 
Deaths 31 (7.9) 25 (6.3) 33 (8.7) 

    Adapted from Table 12-4 of P002 Study Report 
 
 
The incidence of specific TEAEs was generally similar across treatment groups.  The most 
common TEAEs reported during the first 4 weeks were diarrhea (5.6%), nausea (4.5%) and CDI 
(4.4%).  During the 12 week follow-up, the most frequently reported SAEs across all treatment 
groups were CDI (4.7%), pneumonia (2.0%), sepsis (1.9%), urinary tract infection (1.7%), and 
diarrhea (1.5%).  The incidence of frequently reported SAEs was similar across groups with the 
exception of the following: CDI (7.3% placebo, 3.3% MK-3415A, and 3.5% bezlotoxumab), 
urinary tract infection (2.3% bezlotoxumab, 1.8% MK-3415A, and 1.0% placebo), and septic 
shock (1.6% placebo, 0.8% MK-3415A, and 0.3% bezlotoxumab). 
 
For a detailed review of the safety data, please see the Clinical Reviewer of Safety’s review. 
 
 
4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS 
 
Reviewer’s Comment:  While results are presented for all treatment groups, the discussion in 
this section will focus on the bezlotoxumab and placebo arms only.  The term “significant” in the 
discussion is used to describe a situation where the presented 95% confidence interval excludes 
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0.  Type I error is not controlled for with these multiple analyses.  Therefore, caution must be 
made in the overall interpretation of these results. 
 
 
4.1 Gender, Race, Age, and Geographic Region 
Analyses by gender, race, age, and geographic region were conducted for initial clinical cure, 
CDI recurrence, and global cure.  These results are presented in Tables 24 – 26 for P001 and 
Tables 27 – 28 for P002.  In general, the results across most subgroups are fairly consistent and 
the difference between bezlotoxumab and placebo trend in the same direction as the overall 
population.  Differences are pointed out in the following discussion. 
 
P001 
In Study P001, clinical cure rates were similar within treatment groups by gender and were 
numerically lower for bezlotoxumab compared to placebo as seen overall.  For bezlotoxumab 
treated patients, CDI recurrence and global cure rates were similar by gender.  However, the 
results in comparison to placebo differ.  Females treated with bezlotoxumab have significantly 
lower CDI recurrence and significantly higher global cure rates as compared to placebo treated 
females.  For males, the effect of bezlotoxumab compared to placebo is not different for CDI 
recurrence or global cure, which is trending to be less favorable for bezlotoxumab.   
 
The majority of the study population was white.  Thus, the results for whites are generally 
consistent with the conclusions for the overall population.  In the limited number of all other 
races, clinical cure was slightly higher for bezlotoxumab treated subjects compared to placebo 
treated subjects which contributed to the larger difference in global cure observed.  
 
By age group, clinical cure rates were similar within treatment groups and were numerically 
lower for bezlotoxumab compared to placebo.  For bezlotoxumab treated patients, CDI 
recurrence and global cure rates were similar by age group.  However, the results in comparison 
to placebo differ.  Subjects older than or equal to 65 years old treated with bezlotoxumab have 
significantly lower CDI recurrence and significantly higher global cure rates as compared to 
placebo treated subjects in the same age group.  For subjects younger than 65, the effect of 
bezlotoxumab compared to placebo is not different for CDI recurrence or global cure, which is 
trending to be less favorable for bezlotoxumab.   
 
By geographic region, clinical cure rates were generally similar within treatment groups and 
were numerically lower for bezlotoxumab compared to placebo.  The differences observed 
between bezlotoxumab and placebo for CDI recurrence and global cure were similar for Europe 
and Other regions and consistent with the conclusions drawn for the overall population.  For the 
US/Canada, while numerically in favor of bezlotoxumab, the observed difference was less than 
that seen for the overall population. 
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Table 24 
P001 

Clinical Cure by Gender, Race, Age, and Region (FAS) 
 MK-3415A Actoxumab Bezlotoxumab Placebo 
Gender 
   Male 
 

    
   Female 
 

 
135/172 (78.5) 

-2.9 (-11.4, 5.6) 

 
151/211 (71.6) 
-12.3 (-20.1, -4.5) 

 
70/102 (68.6) 
-12.8 (-23.5, -2.1) 

 
99/130 (76.2) 
-7.7 (-16.5, 1.1) 

 
119/157 (75.8) 
-5.6 (-14.5, 3.3) 

 
180/229 (78.6) 

-5.3 (-12.4, 1.9) 

 
140/172 (81.4) 

 

 
187/223 (83.9) 

Race 
   White 
 

   
   All others 

 
263/350 (72.9) 
-8.5 (-14.4, -2.6) 

 
23/33 (69.7) 
-2.7 (-25.3,19.9) 

 
153/210 (72.9) 
-10.8 (-17.9, -3.6) 

 
16/22 (72.7) 
0.3 (-24.4, 25.0) 

 
261/338 (77.2) 
-6.4 (-12.3, -0.5) 

 
38/48 (79.2) 
6.8 (-13.2, 26.7) 

 
306/366 (83.6) 

 

 
21/29 (72.4) 

Age 
   < 65 
 

   
   ≥65 

 
134/183 (73.2) 
-11.5 (-19.6, -3.3) 

 
152/200 (76.0) 

-4.9 (-13.0, 3.2) 

 
83/110 (75.5) 
-9.2 (-18.7, 0.3) 

 
86/122 (70.5) 
-10.4 (-20.2, -0.7) 

 
157/201 (78.1) 

-6.6 (-14.2, 1.0) 

 
142/185 (76.8) 

-4.1 (-12.3, 4.0) 

 
166/196 (84.7) 

 

 
161/199 (80.9) 

Geographic Region 
   US/Canada 
 
 
   Europe 
 

 
   Other regions 

 
154/204 (75.5) 

-5.3 (-13.3, 2.7) 

 
96/131 (73.3) 
-13.1 (-22.7,-3.5) 

 
36/48 (75.0) 
-6.8 (-22.8, 9.1) 

 
95/132 (72.0) 
-8.8 (-18.2, 0.6) 

 
61/80 (76.3) 

-10 1 (-22.7, -3.5) 

 
13/20 (65.0) 

-16.8 (-40.1, 6.4) 

 
149/196 (76.0) 

-4.8 (-12.8, 3.3) 

 
111/139 (79.9) 

-6.5 (-15.4, 2.4) 

 
39/51 (76.5) 

-5.4 (-20.8, 10.1) 

 
168/208 (80.8) 

 

 
114/132 (86.4) 

 

 
45/55 (81.8) 

n/N (%) 
Difference of monoclonal antibody arm - placebo and 95% CI  
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Table 25 

P001 
CDI Recurrence by Gender, Race, Age, and Region (FAS) 

 MK-3415A Actoxumab Bezlotoxumab Placebo 
Gender 
   Male 
 
 
   Female 

 
25/172 (14.5) 
-5.2 (-13.2, 2.7) 

 
36/211 (17.1) 
-16.6 (-24.6,-8.6) 

 
25/102 (24.5) 
4.7 (-5.5, 15.0) 

 
35/130 (26.9) 
-6.7 (-16.5, 3.1) 

 
27/157 (17.2) 
-2.6 (-11.0, 5.8) 

 
40/229 (17.5) 
-16.2 (-24.1, -8.3) 

 
34/172 (19.8) 

 
 

75/223 (33.6) 

Race 
   White 
 

  
  All others 

 
57/350 (16.3) 
-11.6 (-17.6, -5.6) 

 
4/33 (12.1) 

-12.0 (-31.2, 7.1) 

 
54/210 (25.7) 
-2.2 (-9.6, 5.3) 

 
6/22 (27.3) 

3 1 (-21.1, 27.4) 

 
59/338 (17.5) 
-10.4 (-16.5, -4.3) 

 
8/48 (16.7) 

-7.5 (-26.3, 11.3) 

 
102/366 (27.9) 

 

 
7/29 (24.1) 

Age 
   < 65 
 

  
   ≥65 

 
27/183 (14.8) 
-7.2 (-14.9, 0.6) 

 
34/200 (17.0) 
-16.2 (-24.5, -7.8) 

 
28/110 (25.5) 
3.5 (-6.5, 13.5) 

 
32/122 (26.2) 
-6.9 (-17.1, 3.3) 

 
39/201 (19.4) 
-2.5 (-10 5, 5.4) 

 
28/185 (15.1) 
-18.0 (-26.4, -9.7) 

 
43/196 (21.9) 

 

 
66/199 (33.2) 

Geographic Region 
   US/Canada 
 
 
   Europe 
 

  
   Other regions 

 
39/204 (19.1) 
-10.2 (-18.4, -2.0) 

 
19/131 (14.5) 
-13.5 (-23.3,-3.8) 

 
3/48 (6.3) 

-13.8 (-26.4, -1.2) 

 
36/132 (27.3) 
-2.1 (-11.9, 7.7) 

 
19/80 923.8) 
-4.3 (-16.4, 7.8) 

 
5/20 (25.0) 

5.0 (-16.7, 26.7) 

 
42/196 (21.4) 
-7.9, (-16 3, 0 5) 

 
21/139 (15.1) 
-12.9 (-22.6, -3.2) 

 
4/51 (7.8) 

-12.2 (-25.1, 0.7) 

 
61/208 (29.3) 

 

 
37/132 (28.0) 

 

 
11/55 (20.0) 

n/N (%) 
Difference of monoclonal antibody arm - placebo and 95% CI  
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Table 26 
P001 

Global Cure by Gender, Race, Age, and Region (FAS) 
 MK-3415A Actoxumab Bezlotoxumab Placebo 
Gender 
   Male 
 
 

   Female 

 
110/172 (64.0) 

2.3 (-7.9, 12.5) 

 
115/211 (54.5) 

4.3 (-5.1,13.7) 

 
45/102 (44.1) 
-17.5 (-29.6, -5.4) 

 
64/130 (49.2) 
-1.0 (-11.8, 9.8) 

 
92/157 (58.6) 
-3.0 (-13.6, 7.6) 

 
140/229 (61.1) 

10.9 (1.8, 20.0) 

 
106/172 (61.6) 

 

 
112/223 (50.2) 

Race 
   White 
 
 
   All others 

 
206/350 (58.9) 

3.1 (-4.1, 10.4) 

 
19/33 (57.6) 
9.3 (-15.5, 34.1) 

 
99/210 (47.1) 
-8.6 (-17.1, -0.1) 

 
10/22 (45.5) 

-2.8 (-30.5, 24.8) 

 
202/338 (59.8) 

4.0 (-3.3, 11.3) 

 
30/48 (62.5) 
14.2 (-8.5, 37.0) 

 
204/366 (55.7) 

 

 
14/29 (48.3) 

Age 
   < 65 
 

  
  ≥65 

 
107/183 (58.5) 
-4.3 (-14.1, -1.2) 

 
118/200 (59.0) 

11.3 (1.5, 21.0) 

 
55/110 (50.0) 
-12.8 (-24.3, -1.2) 

 
54/122  

3.5 (-7.7, 14.7) 

 
118/201 (58.7) 

-4.1 (-13.7, 5.6) 

 
114/185 (61.6) 

13.9 (4.0, 23.8) 

 
123/196 (62.8) 

 

 
95/199 (47.7) 

Geographic Region 
   US/Canada 
 
 

   Europe 
 

 
   Other regions 
 

 
115/204 (56.4) 

4.9 (-4.7, 14.6) 

 
77/131 (58.8) 
0.5 (-11.5, 12.4) 

 
33/48 (68.8) 
6.9 (-11.4, 25.3) 

 
59/132 (44.7) 
-6.8 (-17.6, 4.1) 

 
42/80 (52.5) 
-5.8 (-19.6, 8.0) 

 
8/20 (40.0) 

-21.8 (-46.8, 3.2) 

 
107/196 (54.6) 

3.2 (-6.6, 12.9) 

 
90/139 (64.8) 
6.4 (-5.2, 18.0) 

 
35/51 (68.6) 
6.8 (-11.3, 24.9) 

 
107/208 (51.4) 

 

 
77/132 (58.3) 

 

 
34/55 (61.8) 

n/N (%) 
Difference of monoclonal antibody arm - placebo and 95% CI  

 
 
P002 
In Study P002, clinical cure rates were slightly higher for females within treatment and were 
numerically higher for bezlotoxumab compared to placebo as seen overall.  For bezlotoxumab 
treated patients, CDI recurrence rates were similar by gender but global cure rates were 
numerically higher for females than males.  In comparison to placebo, females treated with 
bezlotoxumab have significantly lower CDI recurrence and significantly higher global cure rates 
as compared to placebo treated females.  For males, the effect of bezlotoxumab compared to 
placebo is not significantly different for CDI recurrence or global cure although numerically in 
favor of bezlotoxumab.   
 
The majority of the study population was white although there was a fair number of Asians.  The 
results by race are generally consistent with the conclusions for the overall population.  Due to 
the limited number of subjects in the remaining races, the results of this subgroup should be 
interpreted with caution. 
 
By age group, clinical cure rates were similar within treatment groups and were numerically 
higher for bezlotoxumab compared to placebo.  For bezlotoxumab treated patients, CDI 
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recurrence and global cure rates were similar by age group.  However, the results in comparison 
to placebo differ.  Subjects older than or equal to 65 years old treated with bezlotoxumab have 
significantly lower CDI recurrence and significantly higher global cure rates as compared to 
placebo treated in the same age group.  For subjects younger than 65, the effect of bezlotoxumab 
compared to placebo is not different for CDI recurrence and not as large for global cure as 
observed for those older than or equal to 65 years.   
 
By geographic region, clinical cure rates were generally similar within treatment groups and 
were numerically higher for bezlotoxumab compared to placebo in the US/Canada and Europe.  
For the US/Canada, the differences observed between bezlotoxumab and placebo for CDI 
recurrence and global cure were consistent with the conclusions drawn for the overall population.  
For Europe, the difference between bezlotoxumab and placebo in CDI recurrence rates was less 
than that observed overall and not significantly different.    

 
Table 27 

P002 
Clinical Cure by Gender, Race, Age, and Geographic Region (FAS) 

 MK-3415A Bezlotoxumab Placebo 
Gender 
   Male 
 

 
   Female 
 

 
136/178 (76.4) 

1.4 (-7.9, 10.7) 

 
146/212 (68.9) 
-10.8 (-18.9, -2.6) 

 
144/182 (79.1) 

4.6 (-5.0, 13.2) 

 
182/213 (85.5) 

5.8 (-1.3, 12.9) 

 
114/152 (75.0) 

 

 
180/226 (79.7) 

Race 
   White 
 

 
   Asian 
 

 
   All others 

 
215/305 (70.5) 
-7.2 (-14.1, -0.3) 

 
54/65 (83.1) 
0.6 (-12.8, 15.3) 

 
13/20 (65.0) 

 
259/311 (82.3) 

5.6 (-0.6, 11.8) 

 
51/63 (81.0) 

-1.5 (-12.3, 15.3) 

 
16/21 (76.2) 

 
240/309 (77.7) 

 

 
47/57 (82.5) 

 

 
7/12(58.3) 

Age 
   < 65 
 

 
   ≥65 
 

 
102/149 (68.5) 

-8.9 (-18.6, 0.9) 

 
180/241 (74.7) 

-3.5 (-11.3, 4.4) 

 
157/190 (82.6) 

5.3 (-3.0, 13.6) 

 
169/205 (82.4) 

4.3 (-3.4, 12.0) 

 
133/172 (77.3) 

 

 
161/206 (78.2) 

Geographic Region 
   US/Canada 
 

 
   Europe 
 

 
   Asia-Pacific 
 
 
   Latin America 

 
102/158 (64.6) 
-12.0 (-22.0, 2.1) 

 
121/161 (75.2) 

-1.9 (-11.2, 7.5) 

 
53/63 (84.1) 
0.8 (-12.6, 14.2) 

 
6/8 (75.0) 

 
128/158 (81.0) 

4.4 (-4.6, 13.4) 

 
147/174 (84.5) 

7.5 (-1.0, 15.9) 

 
48/59 (81.4) 

-2.0 (-16.0, 12.1) 

 
3/4 (75.0) 

 
121/158 (76.6) 

 

 
124/161 (77.0) 

 

 
45/54 (83.3) 

 

 
4/5 (80.0) 

n/N (%) 
Difference of monoclonal antibody arm - placebo and 95% CI  
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Table 28 
P002 

CDI Recurrence by Gender, Race, Age, and Geographic Region (FAS) 
 MK-3415A Bezlotoxumab Placebo 
Gender 
   Male 
 

 
   Female 
 

 
28/178 (16.3) 
-4.1 (-12.5, 4.3) 

 
29/212 (13.7) 
-15.5 (-23.0, -8.0) 

 
29/182 (15.9) 
-4.5 (-12.8, 3.9) 

 
33/213 (15.5) 
-13.7 (-21.4, -6.1) 

 
31/152 (20.4) 

 

 
66/226 (29.2) 

Race 
   White 
 

 
   Asian 
 

 
   All others 

 
46/305 (15.1) 
-10.2 (-16.5, -3.9) 

 
12/65 (18.5) 

-13.1 (-28.4, 2.2) 

 
0/20 

 
50/311 (16.1) 
-9.2 (-15.5, -2.8) 

 
10/63 (15.9) 

-15.7 (-30.8, -0.6) 

 
2/21 (9.5) 

 
78/309 (25.2) 

 

 
18/57 (31.6) 

 

 
1/12 (8.3) 

Age 
   < 65 
 

 
   ≥65 

 
16/149 (10.7) 
-10.2 (-18.1, -2.3) 

 
42/241 (17.4) 
-12.2 (-22.0, -6.0) 

 
30/190 (15.8) 
-5.1 (-13.1, 2.9) 

 
32/205 (15.6) 
-14.0 (-22.0, -6.0) 

 
36/172 (20.9) 

 

 
61/206 (29.6) 

Geographic Region 
   US/Canada 
 

 
   Europe 
 

 
   Asia-Pacific 
 
 
   Latin America 

 
21/158 (13.3) 
-15.2 (-24.0, -6.4) 

 
23/161 (14.3) 
-6.8 (-15.1, 1.5) 

 
12/63 (19.1) 

-12.4 (-28.2, 3.3) 

 
2/8 (25.0) 

 
27/158 (17.1) 
-11.4 (-20.6, -2.2) 

 
26/174 (14.9) 
-6.2 (-14.4, 2.1) 

 
9/59 (15.3) 

-16.2 (-31.6, -0.8) 

 
0/4 

 
45/158 (28.5) 

 

 
34/161 (21.1) 

 

 
17/54 (31.5) 

 

 
1/5 (20.0) 

 n/N (%) 
Difference of monoclonal antibody arm - placebo and 95% CI  
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Table 29 
P002 

Global Cure by Gender, Race, Age, and Geographic Region (FAS) 
 MK-3415A Bezlotoxumab Placebo 
Gender 
   Male 
 

 
   Female 
 

 
107/178 (60.1) 

5.5 (-5.2, 16.2) 

 
117/212 (55.2) 

4.8 (-4.6, 14.1) 

 
115/182 (63.2) 

8.6 (-2.0, 19.2) 

 
149/213 (70.0) 
19.5 (10.5, 28.5) 

 
83/152 (54.6) 

 

 
114/226 (50.4) 

Race 
   White 
 

 
   Asian 
 

 
   All others 

 
165/305 (55.4) 

3.0 (-4.9, 10.9) 

 
42/65 (64.6) 
13.7 (-3.7, 31.2) 

 
13/20 (65.0) 

 
209/311 (67.2) 

14.8 (7.1, 22.4) 

 
41/63 (65.1) 
14.2 (-3.3, 31.7) 

 
14/21 (66.7) 

 
162/309 (52.4) 

 

 
29/57 (50.9) 

 

 
6/12 (50.0) 

Age 
   < 65 
 

 
   ≥65 

 
86/149 (57.7) 
1.3 (-9.5, 12.2) 

 
138/241 (57.3) 

8.7 (-0.5, 18.0) 

 
127/190 (66.8) 

10.5 (0.5, 20.4) 

 
137/205 (66.8) 

18.3 (8.9, 27.7) 

 
97/172 (56.4) 

 

 
100/206 (48.5) 

Geographic Region 
   US/Canada 
 

 
   Europe 
 

 
   Asia-Pacific 
 
 
   Latin America 

 
81/158 (51.3) 
3.2 (-7.9, 14.2) 

 
98/161 (60.9) 
5.0 (-5.8, 15.7) 

 
41/63 (65.1) 
13.2 (-4.6, 31.0) 

 
4/8 (50.0) 

 
101/158 (63.9) 

15.8 (5.0, 26.6) 

 
121/174 (69.5) 

13.6 (3.4, 23.9) 

 
39/59 (66.1) 
14.3 (-3.7, 32.2) 

 
3/5 (75.0) 

 
76/158 (48.1) 

 

 
90/161 (55.9) 

 

 
28/54 (51.9) 

 

 
3/5 (60.0) 

n/N (%) 
Difference of monoclonal antibody arm - placebo and 95% CI  

 
 
4.2 Other Special/Subgroup Populations 
Other subgroups of interest include the stratification factors: SOC therapy and hospitalization 
status.  Additionally, subgroups by 027 ribotype, any prior history of CDI, whether the subject 
had any loose stool on Day 1, and the duration of SOC prior to infusion were conducted.  These 
subgroups are presented as they are possible risk factors for CDI recurrence or factors that may 
describe the status of the CDI episode at study entry.  The results are presented in Tables 30 – 32 
for P001 and Tables 33 – 35 for P002.  In general, the results across most subgroups are fairly 
consistent and the difference between bezlotoxumab and placebo trend in the same direction as 
the overall population.  Differences are pointed out in the following discussion. 
 
P001 
In P001, as seen overall, clinical cure rates were lower in the in the bezlotoxumab group 
compared to placebo for those receiving metronidazole or vancomycin SOC.  The difference was 
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significantly lower for those in the vancomycin stratum.  For bezlotoxumab, the CDI recurrence 
rates were similar in the metronidazole and vancomycin stratums.  However, the difference in the 
treatment effect for CDI recurrence was larger for the vancomycin stratum than the 
metronidazole stratum, which was not significantly different for bezlotoxumab compared to 
placebo.  While the observed difference in global cure between bezlotoxumab and placebo for 
the vancomycin stratum was larger than the metronidazole stratum, neither comparison was 
significant.  There are too few subjects in the fidaxomicin stratum to draw any meaningful 
conclusions. 
 
Patients in the outpatient stratum generally had higher clinical cure rates but higher CDI 
recurrence and lower global cure rates than those in the inpatient stratum.  While CDI recurrence 
was higher and global cure was lower for outpatients, the treatment effect of bezlotoxumab 
compared to placebo was larger for this stratum than the inpatient stratum although the 
difference was not significant for global cure. 
 
Clinical cure was fairly consistent for whether or not the patient was infected with the 027 
ribotype within treatment and lower for bezlotoxumab compared to placebo.  Patients infected 
with the 027 ribotype had the highest CDI recurrence rate and lowest global cure rate.  The 
difference in CDI recurrence between bezlotoxumab and placebo was similar regardless of 
whether or not the patient was infected with the 027 ribotype.  For global cure, the largest 
difference between bezlotoxumab and placebo was seen for patients not infected with the 027 
ribotype but none of the treatment comparisons were significant. 
 
Clinical cure was fairly consistent regardless of the patient’s prior history of CDI within 
treatment and lower for bezlotoxumab compared to placebo.  Patients with a prior history of CDI 
had the highest CDI recurrence rate and lowest global cure rate.  The difference in CDI 
recurrence between bezlotoxumab and placebo was slightly higher for patients who did not have 
a prior history of CDI.  For global cure, the largest difference between bezlotoxumab and 
placebo was seen for patients who did not have a prior history of CDI but neither of the treatment 
comparisons was significant. 
 
Patients who did not experience loose stool on Day 1 had higher clinical cure rates than those 
who experienced loose stool on Day 1.  For those not experiencing loose stool on Day 1, there 
was no difference between bezlotoxumab and placebo in clinical cure.  However, for those 
experiencing loose stool on Day 1, bezlotoxumab had significantly lower clinical cure than 
placebo.  The difference in CDI recurrence between bezlotoxumab and placebo was slightly 
higher for patients who experienced loose stool on Day 1 but there was minimal difference in 
global cure for this subgroup.  
 
Clinical cure rates were generally similar for bezlotoxumab patients regardless of the duration of 
SOC prior to the infusion.  The difference was significantly lower for bezlotoxumab compared to 
placebo for patients who had received 1 to 4 day of SOC prior to the infusion.  A significant 
treatment effect of bezlotoxumab on CDI recurrence and global cure was seen for patients who 
had received 5 days or more of SOC prior to the infusion.   
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Table 30 
P001 

Clinical Cure by Additional Subgroups (FAS) 
 MK-3415A Actoxumab Bezlotoxumab Placebo 
SOC Stratum 
   Metronidazole 
 

 
   Vancomycin 
 

 
   Fidaxomicin 

 
148/189 (78.3) 

-3.5 (-11.5, 4.6) 

 
130/182 (71.4) 
-13.2 (-21.6, -4.9) 

 
8/12 (66.7) 

 
76/112 (67.9) 
-13.9 (-24.1, -3.7) 

 
88/113 (77.9) 
-6.8 (-16.0, 2.4) 

 
58/7 (71.4) 

 
150/190 (79.0) 

-2.8 (-10.8, 5.1) 

 
137/182 (75.3) 
-9.4 (-17.5, -1.3) 

 
12/14 (85.7) 

 
157/192 (81.8) 

 

 
160/189 (84.7) 

 

 
10/14 (71.4) 

Hospitalization Status Stratum 
   Inpatient 
 

 
   Outpatient 

 
183/254 (72.1) 
-10.3 (-17.5, -3.1) 

 
103/129 (79.8) 
-3.7 (-13.1, -5.6)

 
112/158 (70.9) 
-11.5 (-20.0, -3.0) 

 
57/74 (77.0) 
-6.6 (-18.0, 4.9)

 
195/257 (75.9) 
-6.5, (-13 5, 0 5) 

 
104/129 (80.6) 

-3.0 (-12 2, 6.3) 

 
215/261 (82.4) 

 

 
112/134 (83.6) 

027 Ribotype 
   Yes 
 

 
   No 
 

 
   Unknown 

 
31/37 (83.8) 

-2.3 (-18.7, 14.1) 

 
135/188 (71.8) 
-10.3 (-18.6, -2.0) 

 
120/158 (76.0) 

-7.0 (-15.9, 2.0)

 
15/24 (62.5) 

-23.6 (-46.0, -1.2) 

 
91/119 (76.5) 
-5.7 (-14.9, 3.6) 

 
63/89 (70.8) 
-12.1 (0.9, 23.3)

 
36/46 (78.3) 
-7.9 (-24 3, 8.6) 

 
158/203 (77.8) 

-4.3 (-12.0, 3.5) 

 
105/137 (76.6) 

-6.3 (-15 5, 3.0) 

 
31/36 (86.1) 

 
 

170/207 (82.1) 
 

 
126/152 (82.9) 

Prior History of CDI (ever) 
   Yes 
 

 
   No 
  
 
   Unknown 

 
94/124 (75.8) 
-6.6 (-16.4, 3.4) 

 
189/256 973.8) 
-9.5 (-16.6, -2.4) 

 
3/3 

 
63/81 (77.8) 
-4.6 (-15.7, 6.5) 

 
103/148 (69.6) 
-13.7 (-22.5, -5.0) 

 
3/3 

 
95/124 (76.6) 
-5.7 (-15.6, 4.1) 

 
204/260 (78.5) 

-4.9 (-11.7, 1.9) 

 
0/2 

 
112/136 (82.4) 

 

 
210/252 (83.3) 

 

 
5/7 

Any Loose Stool Day 1 
   Yes 
 

 
   No 
 

 
   Unknown 

 
162/225 (72.0) 
-8.3 (-16.2, -0.4) 

 
106/132 (80.3) 

-8.2 (-16.7, 0.2) 

 
18/26 (69.2) 

 
87/123 (70.7) 
-9.5 (-19.2, 0.1) 

 
70/89 (78.7) 

-9 9 (-19.8, -0.02) 

 
12/20 (60.0) 

 
152/215 (70.7) 
-9.6 (-17.6, -1.5) 

 
137/154 (89.0) 

0.4 (-6.6, 7.5) 

 
10/17 (58.8) 

 
175/218 (80.3) 

 

 
139/157 (88.5) 

 

 
13/20 (65.0) 

Duration of SOC prior to 
infusion 
   1 to 4 days 
 

 
   5 days or more 

 
 

214/285 (75.1) 
-9.5 (-16.0, -3.0) 

 
72/98 (73.5) 
-4.2 (-16.1, 7.7)

 
 

130/177 (73.5) 
-11.1 (-18.9, -3.4) 

 
39/55 (70.9) 
-6.8 (-21.2, 7.7)

 
 

224/287 (78.1) 
-6.5 (-12.9, -0.2) 

 
75/99 (75.8) 
-1.9 (-13.6, 9.8) 

 
 

247/292 (84.6) 
 

 
80/103 (77.7) 

n/N (%) 
Difference of monoclonal antibody arm - placebo and 95% CI  
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Table 31 

P001 
CDI Recurrence by Additional Subgroups (FAS) 

 MK-3415A Actoxumab Bezlotoxumab Placebo 
SOC Stratum 
   Metronidazole 
 

 
   Vancomycin 
 

 
   Fidaxomicin 

 
26/189 (13.8) 
-8.6 (-16.3, -1.0) 

 
32/182 (17.6) 
-15.8 (-24.5, -7.1) 

 
3/12 (25.0) 

 
23/112 (20.5) 
-1.9 (-11.4, 7.7) 

 
36/113 (31.9) 
-1.5 (-12.4, 9.4) 

 
1/7 (14.3) 

 
32/190 (16.8) 
-5.6 (-13 5, 2.4) 

 
31/182 (17.0) 
-16.3 (-25.0, -7.6) 

 
4/14 (28.6) 

 
43/192 (22.4) 

 

 
63/189 (33.3) 

 

 
3/814 (21.4) 

Hospitalization Status Stratum 
   Inpatient 
 

 
   Outpatient 

 
40/254 (15.8) 
-9.5 (-16.5, -2.6) 

 
21/129 (16.3) 
-15.8 (-26.0, -5.7)

 
36/158 (22.8) 
-2.5 (-10.9, 5.9) 

 
24/74 (32.4) 
0 3 (-12.9, 13.6)

 
40/257 (15.6) 
-9.7 (-16.6, -2.8) 

 
27/129 (20.9) 
-11.2 (-21.7, -0.6) 

 
66/261 (25.3) 

 

 
43/134 (32.1) 

027 Ribotype 
   Yes 
 

 
   No 
 

 
   Unknown 

 
4/37 (10.8) 

-25.3 (-43.9, -6.7) 

 
31/188 (16.5) 
-14.0 (-22.2, -5.7) 

 
26/158 (16.5) 
-5.3 (-14.0, 3.5)

 
8/24 (33.3) 

-2.8 (-27.3, 21.8) 

 
33/119 (27.7) 
-2.7 (-12.9, 7.5) 

 
19/89 (21.4) 

-0.4 (-11.1, 10.4)

 
12/46 (26.1) 

-10.0 (-30 2, 10 2) 

 
39/203 (19.2) 
-11.2 (-19.5, -2.9) 

 
16/137 (11.7) 
-10.0 (-18.5, -1.6) 

 
13/36 (36.1) 

 

 
63/207 (30.4) 

 

 
33/152 (21.7) 

Prior History of CDI (ever) 
   Yes 
 

 
   No 
  
 
   Unknown 

 
27/124 (21.8) 
-13.5 (-24.4, -2.7) 

 
34/256 (13.3) 
-10.5 (-17.2, -3.8) 

 
0/3 

 
28/81 (34.6) 

-0.7 (-13.8, 12.4) 

 
31/148 (21.0) 
-2.9 (-11.3, 5.5) 

 
1/3 

 
32/124 (25.8) 
-9.5 (-20.6, 1.6) 

 
35/260 (13.5) 
-10.4 (-17.1, -3.7) 

 
0/2 

 
48/136 (35.3) 

 

 
60/252 (23.8) 

 
 

1/7 
Any Loose Stool Day 1 
   Yes 
   
 
   No 
 

 
   Unknown 

 
36/225 (16.0) 
-12.0 (-19.6, -4.3) 

 
20/132 (15.2) 
-12.2 (-21.5, -3.0) 

 
5/26 (19.2) 

 
30/123 (24.4) 
-3.6 (-13.2, 6.1) 

 
25/89 (28.1) 
0.7 (-11.0, 12.4) 

 
5/20 (25.0) 

 
36/215 (16.7) 
-11.2 (-19.0, -3.5) 

 
30/154 (19.5) 
-7.9 (-17 3, 1.5) 

 
1/17 (5.9) 

 
61/218 (28.0) 

 

 
43/157 (27.4) 

 

 
5/20 (25.0) 

Duration of SOC prior to 
infusion 
   1 to 4 days 
 

 
   5 days or more 

 
 

48/285 (16.8) 
-9.9 (-16.6, -3.2) 

 
13/98 (13.3) 

-16.8 (-28.0, -5.7)

 
 

46/177 (26.0) 
-0.7 (-8.9, 7.5) 

 
14/55 (25.5) 
-4.6 (-19.2, 9.9)

 
 

53/287 (18.5) 
-8.3 (-15.0, -1.5) 

 
14/99 (14.1) 

-16.0 (-27.2, -4.8) 

 
 

78/292 (26.7) 
 

 
31/106 (30.1) 

n/N (%) 
Difference of monoclonal antibody arm - placebo and 95% CI  
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Table 32 

P001 
Global Cure by Additional Subgroups (FAS) 

 MK-3415A Actoxumab Bezlotoxumab Placebo 
SOC Stratum 
   Metronidazole 
 

 
   Vancomycin 
 

 
   Fidaxomicin 

 
122/189 (64.6) 

-5.2 (-14.9, 4.6) 

 
98/182 (53.9) 
2.5 (-7.6, 12.7) 

 
5/12 (47.7) 

 
53/112 (47.3) 
-12.1 (-23.6, -0.5) 

 
52/113 (46.0) 
-5.3 (-16.9, 6.3) 

 
4/7 (57.1) 

 
118/190 (62.1) 

2.7 (-7.1, 12.5) 

 
106/182 (58.2) 

6.9 (-3.2, 17.0) 

 
8/14 (57.1) 

 
114/192 (59.4) 

 

 
97/189 (54.3) 

 

 
7/14 (50.0) 

Hospitalization Status Stratum 
   Inpatient 
 

 
   Outpatient 

 
143/254 (56.3) 

-0.8 (-9.4, 7.8) 

 
82/129 (63.6) 
12.1 (0.2, 23.9)

 
76/158 (48.1) 
-9.0 (-18.8, 0.9) 

 
33/74 (44.6) 
-6.9 (-21.0, 7.2)

 
155/257 (60.3) 

3.2 (-5.3, 11.7) 

 
77/129 (59.7) 
8.2 (-3.8, 20.2) 

 
149/261 (57.1) 

 

 
69/134 (51.5) 

027 Ribotype 
   Yes 
 

 
   No 
 

 
   Unknown 

 
27/37 (73.0) 
23.0 (1.3, 44.7) 

 
104/188 (55.3) 

3.6 (-6.2, 13.5) 

 
94/158 (59.5) 
-1.7 (-12.6, 9.2)

 
7/24 (29.2) 

-20.8 (-45.3, 3.6) 

 
58/119 (48.7) 
3.0 (-8.3, 14.2) 

 
44/89 (49.4) 

-11.8 (-24.7, 1.2)

 
24/46 (52.2) 
2.2 (-19.6, 24.0) 

 
119/203 (58.6) 

6.9 (-2.7, 16.5) 

 
89/137 (65.0) 
3.8 (-7.4, 14.9) 

 
18/36 (50.0) 

 

 
107/207 (51.7) 

 

 
93/152 (61.2) 

Prior History of CDI (ever) 
   Yes 
 

 
   No 
  
 
   Unknown 

 
67/124 (54.0) 
7.0 (-5.2, 19.1) 

 
115/236 (60.6) 

1.0 (-7.5, 9.5) 

 
3/3 

 
35/81 (43.2) 
-3.9 (-17.5, 9.8) 

 
72/148 (48.7) 
-10.9 (-21.0, -0.8) 

 
2/3 

 
63/124 (50.8) 
3.8 (-8.4, 15.9) 

 
169/260 (65.0) 

5.5 (-2.9, 13.9) 

 
0/2 

 
64/136 (47.1) 

 

 
150/252 (59.5) 

 

 
4/7 

Any Loose Stool Day 1 
   Yes 
 

 
   No 
 

 
   Unknown 

 
126/225 (56.0) 

3.7 (-17.0, 5.1) 

 
86/132 (65.2) 
4.0 (-7.1, 15.2) 

 
13/26 (50.0) 

 
57/123 (46.3) 
-6.0 (-17.0, 5.1) 

 
45/89 (50.6) 

-10.6 (-23.5, 2.3) 

 
7/20 (35.0) 

 
116/215 (54.0) 

1.7 (-7.7, 11.1) 

 
107/154 (69.5) 

8.3 (-2.2, 18.9) 

 
9/17(52.9) 

 
114/218 (52.3) 

 

 
96/157 (61.2) 

 

 
8/20 (40.0) 

Duration of SOC prior to 
infusion 
   1 to 4 days 
 

 
   5 days or more 

 
 

166/285 (58.3) 
0.4 (-7.7, 8.4) 

 
59/98 (60.2) 
12.6 (-1.0, 26.3)

 
 

84/177 (47.5) 
-10.4 (-19.7, -1.1) 

 
25/55 (45.5) 

-2.1 (-18.4, 14.2)

 
 

171/287 (59.6) 
1.7 (-6.3, 9.7) 

 
61/99 (61.6) 
14.0 (0.5, 27.6) 

 
 

169/292 (57.9) 
 
 

49/103 (47.6) 

 n/N (%) 
Difference of monoclonal antibody arm - placebo and 95% CI  
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P002 
In P002, as seen overall, clinical cure rates were higher in the bezlotoxumab group compared to 
placebo for those receiving metronidazole or vancomycin SOC.  The difference was largest for 
those in the vancomycin stratum.  The observed CDI recurrence rates were higher and global 
cure rates were lower for patients in the vancomycin stratum compared to the metronidazole 
stratum.  The difference in the treatment effect on CDI recurrence was slightly larger for the 
metronidazole stratum than the vancomycin stratum.  However the reverse is true for global cure 
where the treatment difference was slightly larger for the vancomycin stratum than the 
metronidazole stratum.  There are too few subjects in the fidaxomicin stratum to draw any 
meaningful conclusions. 
 
Patients in the outpatient stratum generally had higher clinical cure rates but higher CDI 
recurrence and lower global cure rates than those in the inpatient stratum.  While CDI recurrence 
was higher and global cure was lower for outpatients, the treatment effect of bezlotoxumab 
compared to placebo on CDI recurrence was larger for this stratum than the inpatient stratum.  
For global cure, the difference between bezlotoxumab and placebo was larger for inpatient 
stratum than the outpatient stratum.  This may be due in part to the significant difference on 
clinical cure in favor of bezlotoxumab patients compared to placebo seen for patients in the 
inpatient stratum. 
 
Clinical cure was fairly consistent for whether or not the patient was infected with the 027 
ribotype within treatment and higher for bezlotoxumab compared to placebo.  The number of 
patients infected with the 027 ribotype was relatively small but CDI recurrence was numerically 
lower and global cure was numerically higher for bezlotoxumab compared to placebo.  
Bezlotoxumab patients not infected with the 027 ribotype had lower CDI recurrence and higher 
global cure rates when compared to placebo.   For patients whose ribotype status was unknown, 
there was not a significant difference between bezlotoxumab and placebo for either CDI 
recurrence or global cure.  
 
Clinical cure between treatment groups was similar for patients with a prior history of CDI.  
However, clinical cure for bezlotoxumab was higher than placebo in patients who did not have a 
prior history of CDI.  Patients with a prior history of CDI had the highest CDI recurrence rate 
and lowest global cure rate.  The difference in CDI recurrence and in global cure between 
bezlotoxumab and placebo was greatest for patients who had prior history of CDI.  The 
difference in CDI recurrence was only numerically in favor of bezlotoxumab compared to 
placebo for patients who did not have a prior history of CDI.   
 
Patients who did not experience loose stool on Day 1 had higher clinical cure rates than those 
who experienced loose stool on Day 1 but the difference between treatment groups was similar.  
The difference in CDI recurrence and in global cure between bezlotoxumab and placebo was 
slightly higher for patients who were experiencing loose stool on Day 1.  The difference in CDI 
recurrence was only numerically in favor of bezlotoxumab compared to placebo for patients who 
were not experiencing diarrhea on Day 1. 
 
Clinical cure rates were generally similar within treatment group regardless of the duration of 
SOC prior to the infusion and were higher for bezlotoxumab compared to placebo.  A significant 
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treatment effect of bezlotoxumab on CDI recurrence and global cure was seen for patients who 
received 1 to 4 days of SOC prior to the infusion.  The differences in CDI recurrence and in 
global cure were only numerically in favor of bezlotoxumab compared to placebo for patients 
who received 5 or more days of SOC prior to the infusion. 

 
Table 33 

P002 
Clinical Cure by Additional Subgroups (FAS) 

 MK-3415A Bezlotoxumab Placebo 
SOC Stratum 
   Metronidazole 
 

 
   Vancomycin 
 

 
   Fidaxomicin 

 
144/191 (75.4) 

-5.4 (-13.8, 3.0) 

 
133/187 (71.1) 

-3.3 (-12.4, 5.7) 

 
5/12 (41.7) 

 
157/189 (83.1) 

2.3 (-5.5, 10.1) 

 
155/190 (81.6) 

7.1 (-1.3, 15.5) 

 
14/16 (87.5) 

 
147/182 (80.8) 

 

 
137/184 (74.5) 

 

 
10/12 (83.3) 

Hospitalization Status Stratum 
   Inpatient 
 

 
   Outpatient 

 
197/269 (73.2) 

-0.5 (-8.0, 7.0) 

 
85/121 (70.3) 
-16.3 (-26.5, -6.1)

 
222/273 (81.3) 

7.6 (0.5, 14.7) 

 
104/122 (85.3) 

-1.3 (-10.1, 7.5)

 
191/259 (73.8) 

 

 
103/119 (86.6) 

027 Ribotype 
   Yes 
 

 
   No 
 

 
   Unknown 

 
26/39 (66.7) 
-8.3 (-26.5, 9.9) 

 
163/212 (76.9) 

-2.8 (-11.0, 5.4) 

 
93/139 (66.9) 
-9.7 (-20.3, 0.8)

 
35/43 (81.4) 
6.4 (-9.4, 22.1) 

 
162/194 (83.5) 

3.8 (-4.1, 11.8) 
 

129/158 (81.7) 
5.0 (-4.3, 14.3) 

 
48/64 (75.0) 

 

 
141/177 (79.7) 

 
 

105/137 (76.6) 

Prior History of CDI (ever) 
   Yes 
 

 
   No 
  
 
   Unknown 

 
77/119 (64.7) 
-16.6 (-27.6, -5.6) 

 
197/256 (77.0) 

-0.3 (-7.6, 7.1) 

 
8/15 (53.3) 

 
99/126 (78.6) 
-2.7 (-12.7, 7.2) 

 
220/260 (84.6) 

7.4 (0.6, 14.2) 

 
7/9 (77.8) 

 
100/123 (81.3) 

 

 
190/246 (77.2) 

 

 
4/9 (44.4) 

Any Loose Stool Day 1 
   Yes 
 

 
   No 
 

 
   Unknown 

 
135/213 (63.4) 

-8.0 (-16.9, 1.0) 

 
142/168 (84.5) 

-1.2 (-8.8, 6.4) 

 
5/9 (55.6) 

 
151/199 (75.9) 

4.5 (-4.1, 13.1) 

 
171/186 (91.9) 

6.2 (-0.4, 12.8) 

 
4/10 (40.0) 

 
147/206 (71.4) 

 

 
144/168 (85.7) 

 

 
3/4 (75.0) 

Duration of SOC prior to infusion 
   1 to 4 days 
 

 
   5 days or more 

 
198/269 (73.6) 

-4.1 (-11.3, 3.2) 

 
84/121 (69.4) 
-8.6 (-19.9, 2.8)

 
221/270 (81.9) 

4.2 (-2.6, 10.9) 

 
105/125 (84.0) 

6.0 (-4.1, 16.1)

 
209/269 (77.7) 

 

 
85/109 (78.0) 

n/N (%) 
Difference of monoclonal antibody arm - placebo and 95% CI  
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Table 34 
P002 

CDI Recurrence by Additional Subgroups (FAS) 
 MK-3415A Bezlotoxumab Placebo 
SOC Stratum 
   Metronidazole 
 

 
   Vancomycin 
 

 
   Fidaxomicin 

 
28/191 (14.7) 
-8.4 (-16.3, -0.5) 

 
29/187 (15.5) 
-12.2 (-20.5, -3.9) 

 
1/12 (8.3) 

 
24/189 (12.7) 
-10.4 (-18.1, -2.6) 

 
36/190 (19.0) 
-8.8 (-17.3, -0.2) 

 
2/16 (12.5) 

 
41/182 (23.1) 

 

 
51/184 (27.7) 

 

 
4/12 (33.3) 

Hospitalization Status Stratum 
   Inpatient 
 

 
   Outpatient 

 
35/269 (13.0) 
-7.8 (-15.0, -2.5) 

 
23/121 (19.0) 
-17.1 (-28.2, -6.0) 

 
33/273 (12.1) 
-8.8 (-15.0, -2.5) 

 
29/122 (23.8) 
-12.4 (-23.8, -0.9) 

 
54/259 (20.9) 

 

 
43/119 (36.1) 

027 Ribotype 
   Yes 
 

 
   No 
 

 
   Unknown 

 
5/39 (12.8) 

-20.0 (-35.6, -4.4) 

 
37/212 (17.5) 
-10.2 (-18.6, -1.9) 

 
16/139 (11.5) 
-8.2 (-0.3, 16.7)

 
9/43 (20.9) 

-11.9 (-28.6, 4.9) 

 
26/194 (13.4) 
-14.3 (-22.4, -6.1) 

 
27/158 (17.1) 
-2.6 (-11.5, 6.3)

 
21/64 (32.8) 

 

 
49/177 (27.7) 

 

 
27/137 (19.7) 

Prior History of CDI (ever) 
   Yes 
 

 
   No 
  
 
  Unknown 

 
23/119 (19.3) 

-21.3 (-32.5, -10.1) 

 
33/256 (12.9) 
-5.8 (-12.2, 0.6) 

 
2/15 (13.3) 

 
28/126 (22.2) 
-18.4 (-29.7, -7.1) 

 
34/260 (13.1) 
-5.6 (-12.0, 7.4) 

 
0/9 

 
50/123 (40.7) 

 

 
46/246 (18.7) 

 

 
1/9 (11.1) 

Any Loose Stool Day 1 
   Yes 
 

 
   No 
 

 
   Unknown 

 
31/213 (14.6) 
-10.7 (-18.3, -3.1) 

 
26/168 (15.5) 
-10.7 (-19.3, -2.1) 

 
1/9 (11.1) 

 
25/199 (12.6) 
-12.7 (-20.2, -5.2) 

 
37/186 (19.9) 
-6.3 (-15.1, 2.5) 

 
0/10  

 
52/206 (25.2) 

 

 
44/168 (26.2) 

 

 
1/4 (25.0) 

Duration of SOC prior to infusion 
   1 to 4 days 
 

 
   5 days or more 

 
39/269 (14.5) 
-11.2 (-17.9, -4.5) 

 
19/121 (15.7) 
-10.0 (-20.4, 0.5)

 
35/270 (13.0) 
-12.7 (-19.3, -6.1) 

 
27/125 (21.6) 
-4.1 (-15.0, 6.9)

 
69/269 (25.7) 

 

 
28/109 (25.7) 

n/N (%) 
Difference of monoclonal antibody arm - placebo and 95% CI  
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Table 35 

P002 
Global Cure by Additional Subgroups (FAS) 

 MK-3415A Bezlotoxumab Placebo 
SOC Stratum 
   Metronidazole 
 

 
   Vancomycin 
 

 
   Fidaxomicin 

 
116/191 (60.7) 

3.0 (-6.9, 13.0) 

 
104/187 (55.6) 

8.9 (-1.3, 19.0) 

 
4/12 (33.3) 

 
133/189  (70.4) 

12.7 (3.0, 13.0) 

 
119/190 (62.6) 

15.9 (5.9, 25.9) 

 
12/16 (75.0) 

 
105/182 (57.7) 

 

 
86/184 (46.7) 

 

 
6/12 (50.0) 

Hospitalization Status Stratum 
   Inpatient 
 

 
   Outpatient 

 
162/269 (60.2) 

7.3 (-1.1, 15.8) 

 
62/121 (51.2) 
0.8 (-11.8, 13.5)

 
189/273 (69.2) 

16.3 (8.2, 24.5) 

 
75/122 (61.5) 
11.9 (-0.6, 24.4)

 
137/259 (52.9) 

 

 
60/119 (50.4) 

027 Ribotype 
   Yes 
 

 
   No 
 
 
   Unknown 

 
21/39 (53.9) 
11.7 (-8.1, 31.4) 

 
126/212 (59.4) 

7.5 (-2.4, 17.4) 

 
77/139 (55.4) 
-1.5 (-13.2, 10.2)

 
26/43 (60.5) 
18.3 (-0.7, 37.3) 

 
136/194 (70.1) 

18.1 (8.3, 27.9) 

 
102/158 (64.6) 

7.6 (-3.5, 18.8)

 
27/64 (42.2) 

 

 
92/177 (52.0) 

 

 
78/137 (56.9) 

Prior History of CDI (ever) 
   Yes 
 

 
   No 
  
 
   Unknown 

 
54/119 (45.4) 
4.7 (-7.7, 17.2) 

 
164/256 (64.1) 

5.5 (-3.0, 14.0) 

 
6/15 (40.0) 

 
71/126 (56.4) 
15.7 (3.4, 28.0) 

 
186/260 (71.5) 

13.0 (4.8, 21.2) 

 
7/9 (77.8) 

 
50/123 (40.7) 

 

 
144/246 (58.5) 

 

 
3/9 (33.3) 

Any Loose Stool Day 1 
   Yes 
 

 
   No 
 

 
   Unknown 

 
104/213 (48.8) 

2.7 (-6.9, 12.3) 

 
116/168 (69.1) 

9.5 (-0.7, 19.7) 

 
4/9 (44.4) 

 
126/199 (63.3) 

17.2 (7.7, 26.8) 

 
134/186 (59.5) 

12.5 (2.7, 22.4) 

 
4/10 (40.0) 

 
95/206 (46.1) 

 

 
100/168 (59.5) 

 

 
2/4 (50.0) 

Duration of SOC prior to infusion 
   1 to 4 days 
 

 
   5 days or more 

 
159/269 (59.1) 

7.1 (-1.3, 15.4) 

 
65/121 (53.7) 
1.4 (-11.5, 14.3)

 
186/270 (68.9) 

16.8 (8.7, 25.0) 

 
78/125 (62.4) 
10.1 (-2.5, 22.8)

 
140/269 (52.0) 

 

 
57/109 (52.3) 

 n/N (%) 
Difference of monoclonal antibody arm - placebo and 95% CI  

Reference ID: 3929338



 47

 
5 SUMMARY AND CONCLUSIONS 
 
5.1 Statistical Issues  
The intended role of the monoclonal antibody is for preventing CDI recurrence.  CDI recurrence 
is defined as the development of a new episode of diarrhea associated with a positive stool test 
for C. difficile toxin following clinical cure of the initial CDI episode.  The design of the trials 
allowed for treatment with the monoclonal antibody to occur at any time during the standard of 
care treatment for the enrolling episode of CDI rather than waiting until treatment with SOC was 
complete and the subject was considered to be successfully treated.  The primary endpoint 
chosen for assessing the efficacy of the monoclonal antibody was the proportion of subjects in 
the FAS population with CDI recurrence through Week 12.  Although the definition of CDI 
recurrence requires clinical cure of the initial CDI episode, the proportion was based on the FAS 
population rather than the subset of subjects who achieved clinical cure of the initial CDI episode 
since the subset would be determined based on a post-treatment outcome.  Use of the FAS 
population for this endpoint, also has its issues.  In this analysis, subjects who were not initial 
clinical cures (i.e. clinical failures) are included in the denominator of the calculation of the 
recurrence rate and thus treated as not having a recurrence.  This intuitively does not seem 
appropriate since clinical failures of the initial CDI episode cannot be evaluated for recurrence as 
one has to be cured in order to recur.  However, the ability to interpret this endpoint is of most 
concern if there is an imbalance in the proportion of subjects with initial clinical cure between 
the treatment groups, particularly if the monoclonal antibody group has a lower initial clinical 
cure rate than the placebo group because this results in a smaller number of subjects in the 
monoclonal antibody arm that can potentially develop recurrence but a larger number of subjects 
who by default are considered as not having a recurrence in the analysis.  Given these concerns, 
the more relevant endpoint for assessing the efficacy of the monoclonal antibody would be the 
protocol specified secondary endpoint of global cure which is defined as clinical cure of the 
initial CDI episode and no CDI recurrence through Week 12.  With this endpoint, those who are 
not clinical cures are more appropriately considered as a failure in the analysis. 
 
Another issue with the protocol definition of the primary endpoint is that in the case of lost to 
follow-up, the last available stool records were used to assess for CDI recurrence.  Therefore, 
subjects who had incomplete data collection through Week 12 without a new episode diarrhea 
prior to that point were also treated as not having a recurrence.  This includes subjects who died 
prior to Week 12, did not provide stool count data for the entire 12 week period, or did not have 
a stool sample of a new episode of diarrhea collected for toxin testing.  This approach to 
handling missing data may lead to an underestimate of the actual CDI recurrence rate and 
possible bias in the treatment comparisons.  Therefore, a sensitivity analysis which treated 
subjects with incomplete stool or toxin testing data as having a recurrence was conducted. 
 
Initially, the focus of the clinical development program was the combined monoclonal antibody.  
The Phase 3 studies were designed with the inclusion of the individual monoclonal antibodies 
primarily so that the combination product rule could be addressed.  As such, in order to preserve 
overall type I error, the pre-defined testing strategy included a hierarchical approach in which 
testing of the combined monoclonal antibody compared to placebo was to be conducted prior to 
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the conduct of the individual monoclonal antibody vs placebo comparison.  If the combined 
monoclonal antibody vs placebo comparison was not found to be significant then further testing 
was to be halted.  Therefore in this situation, any “significant” finding for the individual 
monoclonal antibody vs placebo comparison should only be interpreted as a signal. 
 
 
5.2 Collective Evidence 
The pivotal evidence to support the efficacy of bezlotoxumab for the prevention of CDI 
recurrence was two Phase 3 trials, P001 and P002.  Both trials showed that bezlotoxumab was 
superior to placebo for the protocol-specified primary endpoint of CDI recurrence.  A lower 
proportion of subjects had CDI recurrence in the bezlotoxumab group as compared to placebo.  
The difference in CDI recurrence between bezlotoxumab and placebo was approximately -10% 
in both trials.  However, the definition of CDI recurrence required clinical cure of the initial CDI 
episode.  In P001, the clinical cure rate was 5.3% lower for bezlotoxumab as compared to 
placebo with a 95% confidence interval of (-10.9, 0.3).  In contrast, in P002, the clinical cure rate 
was 4.8% higher for bezlotoxumab as compared to placebo with a 95% confidence interval (-0.9, 
10.4).  While neither difference was statistically significant, the observed imbalance and 
conflicting results is concerning and questions the interpretation of the CDI recurrence endpoint.  
So even though CDI recurrence was agreed to in an SPA for P001 as the primary endpoint, the 
more appropriate endpoint to consider for the assessment of the efficacy of bezlotoxumab is 
global cure.  Additionally, due to the conflicting results observed for clinical cure, the results of 
the two trials have not been presented in an integrated (pooled) fashion.  The results for global 
cure indicate that global cure was higher for bezlotoxumab than placebo.  In P001, the adjusted 
difference in global cure was 4.8% with a 95% confidence interval of (-2.1, 11.7).  This 
difference was not statistically significant.  In P002, an adjusted difference in global cure of 
14.6% with a 95% confidence interval of (7.8, 21.4) was observed.  However the significance of 
this difference should be interpreted with caution given the pre-defined testing strategy in which 
the MK-3415A vs placebo comparison was to be tested first and found to be not significant. 
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Table 36 
P001 and P002 

Primary and Sensitivity Analyses of Clinical Cure, CDI Recurrence, and Global Cure (FAS) 
   Bezlotoxumab  Placebo 
P001   N=386 N=395 
 Primary Clinical Cure 299 (77.5) 

-5.3 (-10.9, 0.3) 
p=0.0622

327 (82.8) 

  CDI Recurrence 67 (17.4) 
-10.1 (-15.9, -4.3) 

p=0.0006

109 (27.6) 

  Global Cure 232 (60.1) 
4.8 (-2.1, 11.7) 

p=0.1647

218 (55.2) 

 Sensitivity 1 CDI Recurrence 118 (30.6) 
-9.9 (-16.5, -3.3) 

p=0.0037 

160 (40.5) 

  Global Cure 181 (46.9) 
4.6 (-2.3, 11.5) 

p=0.1947 

167 (42.3) 

 Sensitivity 2 CDI Recurrence 133 (34.5) 
-12.3 (-19.1, -5.6) 

p=0.0004

185 (46.8) 

  Global Cure 166 (43.0) 
7.0 (0.3, 13.8) 

p=0.0437 

142 (35.9) 

P002   N=395 N=378 
 Primary Clinical Cure 326 (82.5) 

4.8 (-0.9, 10.4) 
p=0.0973

294 (77.8) 

  CDI Recurrence 62 (15.7) 
-9.9 (-15.5, -4.2) 

p=0.0006

97 (25.7) 

  Global Cure 264 (66.8) 
14.6 (7.8, 21.4) 

p<0.0001

197 (52.1) 

 Sensitivity 1 CDI Recurrence 119 (30.1) 
-5.5 (-12.1, 1.1) 

p=0.0983 

135 (35.7) 

  Global Cure 207 (52.4) 
10.2 (3.3, 17.2) 

p=0.004 

159 (42.1) 

 Sensitivity 2 CDI Recurrence 141(35.7) 
-4.0 (-10.7, 2.8) 

p=0.2528 

150 (39.7) 
 

  Global Cure 185 (46.8) 
8.7 (1.8, 15.6) 

p=0.0140

144 (38.1) 
 

Sensitivity 1 imputes subjects with new episode of diarrhea but no stool sample collected for toxin testing, subjects who died prior to Week 
12, or had their last stool data collected prior to Day 80 as recurrence/failure 

Sensitivity 2 imputes subjects with new episode of diarrhea but no stool sample collected for toxin testing, subjects who died prior to Week 
12, had their last stool data collected prior to Day 80, or received an active concomitant medication or procedure for CDI during follow-
up as recurrence/failure 

Adjusted difference bezlotoxumab- placebo (95% CI) stratified by SOC therapy and hospitalization status 
Two-sided p-values chi-square test for bezlotoxumab vs placebo comparison, bold indicates p-value less than 0.025 in P001 and less than 
0.05 in P002. 

 
 
The results for global cure are robust to sensitivity analyses which treat subjects with incomplete 
stool information (i.e. due to toxin test not conducted, death, or incomplete follow-up) and those 
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who received a concomitant medication or procedure potentially useful in the treatment of CDI 
during the follow-up period as a recurrence/failure.  While the results in P002 remain 
significantly different (although significance should be interpreted as a signal), the observed 
difference decreases from that observed in the primary analysis.  It is important to note that for 
P002 the bezlotoxumab vs placebo comparison of CDI recurrence is no longer statistically 
significant with either of the sensitivity analyses.   
 
In P002, the favorable difference in global cure is being driven in part by the favorable effect 
observed for bezlotoxumab over placebo on clinical cure in addition to the favorable effect on 
CDI recurrence.  As previously mentioned, the results of bezlotoxumab on clinical cure were in 
the opposite direction in P001.  Therefore, the question is which of the results should be believed 
as true.  The clinical cure rates for MK-3415A (which also contains bezlotoxumab) were similar 
in both studies and were similar to those observed for bezlotoxumab in P001.  Therefore, one 
might tend to put more strength in the results observed for P001. 
 
Numerous subgroup analyses were conducted and in general the results of most subgroups were 
consistent and treatment differences trended in the same direction as the overall population.  
However, there is indication that in certain subgroups a significant treatment effect may not be 
seen.  Most of the treatment effect of bezlotoxumab is driven by the treatment difference 
observed for females and the difference observed for subjects ≥ 65 years of age (see Tables 26 
and 29).  In P001, global cure for males and for subjects < 65 years was numerically lower for 
bezlotoxumab as compared to placebo.  In P002, while global cure was numerically higher for 
bezlotoxumab as compared to placebo in these subgroups, the point estimate of the treatment 
difference for males was 10.9% less than that observed for females and for subjects < 65 years 
7.8% less than that observed for subjects ≥ 65 years of age.   
 
Additional subgroup analyses were conducted by whether the subject experienced any loose 
stool on Day 1 and by the duration of SOC prior to the infusion.  These factors might describe 
the status of the initial CDI episode on Day 1and perhaps provide insight into whether the timing 
of monoclonal antibody administration was related to outcome.  As might be expected, subjects 
who did not experience any loose stool on Day 1 had the higher clinical cure rates (see Tables 30 
and 33).  In both studies, the CDI recurrence rates were slightly larger for bezlotoxumab treated 
patients who were not experiencing loose stool on Day 1 compared to those who were 
experiencing loose stool on Day 1.  The treatment difference compared to placebo was not 
significantly different for subjects not experiencing loose stool on Day 1 (see Tables 31 and 34).  
The results for global cure are conflicting across P001 and P002 in terms of the magnitude of the 
differences observed for this subgroup.  In P001, the treatment difference was greatest for 
subjects not experiencing loose stool on Day 1 (though not significantly different) whereas the 
larger treatment effect was observed for subjects who experienced loose stool on Day 1 in P002 
(see Tables 32 and 35).  For bezlotoxumab treated patients, the clinical cure rates were similar 
for the duration of SOC prior to infusion subgroups (see Tables 30 and 33).  The results for CDI 
recurrence and global cure are conflicting across P001 and P002 for these subgroups (see Tables 
31, 32, 34, and 35).  In P001, bezlotoxumab subjects who received 5 or more days of SOC prior 
to the infusion had lower CDI recurrence and higher global cure than bezlotoxumab subjects who 
received less than 5 days of SOC prior to infusion.  The treatment difference for CDI recurrence 
and global cure was greatest for subjects who received 5 or more days of SOC prior to the 
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infusion and was statistically in favor of bezlotoxumab.  However, the reverse is seen in P002.  
In P002, bezlotoxumab subjects who received fewer than 5 days of SOC prior to the infusion had 
lower CDI recurrence and higher global cure than bezlotoxumab subjects who received 5 or 
more days of SOC prior to the infusion.  The treatment difference for CDI recurrence and global 
cure was greatest for subjects who received fewer than 5 days of SOC prior to the infusion and 
was statistically in favor of bezlotoxumab.  In P002, the treatment difference for CDI recurrence 
and global cure was not significantly different in patients who received 5 days or more SOC 
prior to the infusion although the difference was numerically in favor of bezlotoxumab.  Due to 
the inconsistencies across studies, it is not clear as to impact the timing of the monoclonal 
antibody administration has on outcome. 
 
 
5.3 Conclusions and Recommendations 
Based on the results of the Phase 3 trials, there is concern as to whether the efficacy of 
bezlotoxumab for the prevention of CDI recurrence has been adequately shown.  While there 
appears to be a decrease in CDI recurrence with the use of bezlotoxumab, a negative effect of 
bezlotoxumab on clinical cure of the initial CDI episode cannot be ruled out.  Therefore, the 
efficacy of bezlotoxumab is better assessed by global cure.  The results for global cure are only 
statistically significant for 1 of the 2 trials.  The statistical significance in this one trial should 
only be interpreted as a signal for two reasons.  The first is due to the non-significant result 
observed for the test of the combined monoclonal antibody vs. placebo which was to occur first 
in the hierarchical ordering of the prespecified testing strategy.  The second, and possibly more 
clinically relevant, is the conflicting results observed in clinical cure for bezlotoxumab between 
the two studies.  The clinical cure rate of bezlotoxumab in P001 observed is more similar to that 
observed in both studies for the combined monoclonal antibody (which includes bezlotoxumab) 
and the results for the MK-3415A vs placebo comparisons are consistent across both trials.  
Therefore, one might tend to put more strength in the results observed for P001.  Additionally, 
there are subgroups in which a significant effect of bezlotoxumab may not be seen.  These 
subgroups include males and subjects less than 65 years old.   
 
Although CDI recurrence was the agreed upon primary endpoint in an SPA for P001, it was 
under the assumption that the monoclonal antibody would not have an effect on the initial 
clinical cure.  However, the results for all three arms that contained a monoclonal antibody in 
P001 and the combined monoclonal antibody arm in P002 indicate that there may be a negative 
effect of the monoclonal antibody on clinical cure.  As previously mentioned, this makes the 
assessment of the CDI recurrence endpoint difficult to interpret and global cure the more 
appropriate endpoint to consider for the assessment of efficacy, despite the SPA agreement for 
P001.  Furthermore, the imbalance in initial clinical cure and conflicting results observed for the 
bezlotoxumab arms between the two studies, independent of the effect on the CDI recurrence 
endpoint, is a concern and needs to be considered in the overall assessment regardless of the SPA 
agreement. 
 
To address the concerns of the effect of bezlotoxumab may have on initial clinical cure, it is 
recommended that the Applicant consider conducting an additional clinical trial of bezlotoxumab 
vs placebo.  In this trial, it is recommended that patients not be randomized and given treatment 
until they have achieved clinical cure of the enrolling CDI episode.  In this trial, CDI recurrence 
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can be assessed as the primary endpoint.  If it is believed that the monoclonal antibody should be 
given during the enrolling CDI episode for clinical reasons, then the infusion should occur at the 
same time that SOC is started to ensure that all patients are at the same point in the disease state 
of the CDI episode.  If this trial is conducted then global cure should be the primary endpoint.  
Significant results in an additional trial along with the results from the trials already conducted 
should be sufficient to support approval of bezlotoxumab for the prevention of CDI recurrence.   
 
 
5.4 Labeling Recommendations 
The following are recommendations for Section 14 Clinical Studies (if approved): 

 The studies should not be referred to by their names MODIFY I and MODIFY II but as 
Study 1 and Study 2. 

 The study results should be presented separately for each study and not pooled. 
 Results presented should include information on clinical cure in addition to CDI 

recurrence and global cure. 
 It is recommended that the presentation of the results by subgroups included in proposed 

 be removed. 
 
 

Reviewer’s Comment:  At the writing of this review, an Advisory Committee meeting is pending.   
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