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Background

Streptococcus pneumoniae and influenza virus are significant causes of disease

worldwide

— Clinical manifestations of S pneumoniae include pneumonia, meningitis, otitis
media, sinusitis, and sepsis

— Adults 250 years of age are at elevated risk for pneumococcal disease and
associated morbidity and mortality

— Pneumococcal pneumonia is a frequent complication of influenza

— Simultaneous vaccination against both influenza virus and S pneumoniae in
at-risk individuals has been shown to reduce rates of hospitalization and
mortality

V114 (Merck & Co., Inc., Kenilworth, NJ, USA)

— Investigational 15-valent PCV

— S pneumoniae serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 23F,
plus 22F and 33F

Quadrivalent influenza vaccine (QIV) (GlaxoSmithKline, Research Triangle

Park, NC, USA)

— Antigens from influenza A (H1N1) virus, influenza A (H3N2) virus, influenza
B/Victoria virus, and influenza B/Yamagata virus

This phase 3 trial evaluated safety and immunogenicity of concomitant and
nonconcomitant administration of V114 and QIV in adults aged 250 years, with
or without prior history of 23-valent pneumococcal polysaccharide vaccine
(PPSV23; Merck & Co., Inc., Kenilworth, NJ, USA) administration

Study Methods

Setting: Multicenter, randomized, double-blind trial to evaluate the safety and
immunogenicity of V114 administered concomitantly vs nonconcomitantly with
QIV (PNEU-FLU)

Enrollment: Overall, 1,200 healthy adults 250 years old randomized to receive
V114 concomitantly (n=600) or nonconcomitantly (n=600) with QIV

— Randomization stratified by age (50 to 64, 65 to 74, and =75 years) and by
history (yes/no) of prior PPSV23 vaccination

Dose Regimen: 0.5 mL intramuscular dose of study vaccine administered to
healthy adults at Day 1 (V114 or placebo, plus QIV) and Day 30 (V114 or
placebo)

Concomitant Group: QIV + V114 on Day 1; placebo on Day 30

Nonconcomitant Group: QIV + placebo on Day 1; V114 on Day 30

Blood Draws: Blood samples for immunogenicity assays were obtained prior to
any procedures/vaccinations at Day 1 (Visit 1), Day 30 (Visit 2), and Day 60
(Visit 3)

Primary Study Objectives
Primary Safety

* To evaluate the safety and tolerability of V114 and QIV when administered
concomitantly compared with V114 and QIV when administered
nonconcomitantly with respect to the proportion of participants with adverse
events (AE)

Primary Immunogenicity

» To demonstrate noninferiority of pneumococcal serotype-specific
opsonophagocytic activity (OPA) geometric mean titers (GMT) at 30 days
postvaccination with V114 administered concomitantly with QIV vs V114
administered nonconcomitantly with QIV

» To demonstrate noninferiority of influenza strain-specific hemagglutination
inhibition (HAI) GMTs at 30 days postvaccination with QIV administered
concomitantly with V114 vs QIV administered nonconcomitantly with V114

Noninferiority: Lower bound of 2-sided 95% confidence interval (Cl) of the OPA
or HAI GMT ratio (concomitant/nonconcomitant) to be greater than 0.50

Secondary Study Objectives

Secondary Immunogenicity

To evaluate the pneumococcal serotype-specific immunoglobulin G (IgG)
geometric mean concentrations (GMC) at 30 days postvaccination with V114
administered concomitantly with QIV compared with V114 administered
nonconcomitantly with QIV

Within each vaccination group, to evaluate the pneumococcal serotype-specific
geometric mean fold rises (GMFR) and proportions of participants with a =4-fold
rise from baseline (prevaccination with V114) to 30 days postvaccination with
V114 for both OPA and IgG responses for participants administered V114
concomitantly with QIV and participants administered V114 nonconcomitantly
with QIV

Within each vaccination group, to evaluate the influenza strain-specific (1)
GMFRs from baseline (prevaccination with QIV) to 30 days postvaccination with
QIV, (2) proportions of participants with an HAI titer 21:40 at 30 days
postvaccination with QIV, and (3) proportions of participants that seroconvert at
30 days postvaccination with QIV for participants administered QIV concomitantly
with V114 and participants administered QIV nonconcomitantly with V114

Figure 1. Participant Disposition

Enrolled
N=1200

Concomitant Group Nonconcomitant Group
n=600 n=600

Vaccinated at Day 1 Vaccinated at Day 1
QIV=599 QIV=598
V114=599 V114=22
Placebo=0 Placebo=596

Vaccinated at Day 30
V114=0 V114=586
Placebo=583 Placebo=12

Vaccinated at Day 30

Completed
N=583 (97.2%)

Completed
N=583 (97.2%)
Discontinued Discontinued
n=17 (2.8%) n=17 (2.8%)
Death=1 Death=0
Lost to follow-up=7 Lost to follow-up=7
Physician decision=2 Physician decision=3
Withdrawal by participant=7 Withdrawal by participant=7

aTwo subjects were dispensed study intervention other than what was assigned in the allocation schedule. In the
nonconcomitant group, 2 subjects received V114 at Vaccination 1 and 1 of the 2 subjects received placebo at
Vaccination 2.

Table 1. Participant Demographics

Concomitant Group Nonconcomitant Group

n (%) n (%)
Subjects in population 599 598
Male 269 (44.9) 256 (42.8)
Female 330 (55.1) 342 (57.2)
50 to 64 299 (49.9) 298 (49.8)
651to 74 236 (39.4) 236 (39.5)
=75 64 (10.7) 64 (10.7)
Median (range) 65 50 to 98 65 50 to 98
Race
White 493 (82.3) 495 (82.8)
Black 73 (12.2) 63 (10.5)
Asian 25 (4.2) 30 (5.0)
Other 8 (1.3) 10 1.7)
Hispanic or Latino 120 (20.0) 119 (19.9)
Not Hispanic or 471 (78.6) 472 (78.9)
Latino
With prior PPSV23 124 (20.7) 126 (21.1)
Without prior 475 (79.3) 472 (78.9)
PPSV23

PPSV23 =PNEUMOVAX™23.
Other=American Indian, Alaska Native, native Hawaiian, Pacific Islander, Multiple, or Missing.

Table 2. Adverse Event Summary

Concomitant Nonconcomitant
n (%) n (%)
Participants in Population 600 596

Injection-Site AEs (Day 1 to 14

following vaccination) 6 () il (i)

Injection-site pain 413 (68.8) 424 (71.2)
Injection-site erythema 65 (10.8) 70 (11.7)
Injection-site swelling 86 (14.3) 99 (16.6)

Systemic AEs (Day 1to 14

following vaccination) Cat Bos) £a O

Fatigue 163 (27.2) 179 (30.0)
Arthralgia 56 (9.3) 69 (11.6)
Myalgia 142 (23.7) 127 (21.3)
Headache 129 (21.5) 141 (23.7)
Serious AES 22 @3.7) 14 2.3)

(duration of the study)
With vaccine-related? serious

adverse events 0 (0.0) 0 (0.0
Who died b 0.2) 0 (0.0)
Discontinued due to an adverse
event (serious or nonserious) 2¢cd (0.3) qe (0.2)
Maximum Body Temperature
(Day 1 to 5 following 598 (99.7) 594 (99.7)
vaccination)
<100.4°F (38.0°C) 589 (98.5) 586 (98.7)
2100.4°F (38.0°C) and 9 (0.2) 5 (0.1)
<102.2°F (39.0°C)
2102.2°F (39.0°C) 0 (0.0) 3 (0.1)

aDetermined by the investigator to be related to the vaccine.

bMyocardial infarction Day 10 following Visit 2 (placebo) resulting in death 2 days later; assessed as not
related to vaccine by investigator.

¢Cerebrovascular accident Day 20 Visit 1 (V114 + QIV) and lasted 3 days; assessed not related to
vaccine by investigator.

dSinusitis Day 4 following Visit 1 (V114 + QIV) and lasted for 1.58 months; assessed related to the
vaccine by investigator.

eUpper abdominal pain Day 1, fatigue Day 1, nausea Day 1, arthralgia Day 2, rhinorrhea Day 2, and
myalgia Day 5 following Visit 1 (QIV + placebo) and lasted for 4 days, 1.86 weeks, 3 days, 2 days, and
3 days, respectively; all assessed related to vaccine by investigator.

Figure 2. V114 Administered Concomitantly With QIV Is Noninferior to V114
Administered Nonconcomitantly With QIV as Assessed by Serotype-Specific
OPA GMTs at 30 Days Postvaccination With V114

Pneumococcal Concomitant Nonconcomitant

Serotypes n GMT n GMT GMT Ratio (95% Cl)

1 j— 593  140.1 567 2115 | 0.66(0.54,0.82)
3 | —H 591 1379 | 566 147.4 | 0.94(0.81,1.09)
4 | — 591 8958 | 561 10785 | 0.83(0.69, 1.00)
5 | [ 593  396.1 567 500.6 | 0.79(0.64,0.98)
6A | —t 581 55287 | 561 6450.7 | 0.86(0.72, 1.02)
6B | —t 585 3857.0 | 563 43255 | 0.89(0.75,1.05)
7F | — 588 3563.0 | 560 4094.0 | 0.87(0.76, 1.00)
oV | ] 591 28588 | 566 2856.3 | 1.00(0.87,1.16)
14 | —H 589 20248 | 567 22286 | 0.91(0.77,1.08)
18C | — 591 3022.8 | 566 38027 | 0.79(0.68,0.92)
19A I —a 589 32071 | 564 3825.0 | 0.84(0.73,0.96)
19F I ] 591 25232 | 566 24739 | 1.02(0.89,1.17)
20F I — 586 22434 | 560 29325 | 0.77(0.64,0.91)
23F I 584 22062 | 556 25922 | 0.85(0.70, 1.03)
33F ! Iq — 592 81467 | 567 9678.4 | 0.84(0.73,0.97)
0.5 1 2

GMT Ratio Log, Scale
(Concomitant/Nonconcomitant)

Figure 3. QIV Administered Concomitantly With V114 Is Noninferior to QIV
Administered Nonconcomitantly With V114 as Assessed by Strain-Specific
HAI GMTs at 30 Days Postvaccination With QIV

Influenza Concomitant Nonconcomitant
Strain n  GMT n GMT  GMT Ratio (95% Cl)
H1N1 I |'|—| 592 124.82 | 593 115.00 | 1.09 (0.94, 1.25)
H3N2 I |- -| 592 87.85 593  85.62 1.03 (0.90, 1.17)
B-Victoria I H 502 3553 | 593 36.88 | 0.96(0.86, 1.08)
B-Yamagata I H 592 3347 | 593 33.13 | 1.01(0.90,1.13)
1 T
0.5 1 2

GMT Ratio Log, Scale
(Concomitant/Nonconcomitant)

Figure 4. Between-Group Comparisons of IgG GMCs at 30 Days Postvaccination
With V114 Are Consistent With the Primary Analysis of OPA GMTs

Pneumococcal Concomitant Nonconcomitant
Serotypes n GMC n GMC GMC Ratio (95% ClI)
1 i = 592  4.19 568  5.41 0.77 (0.67, 0.89)
3 I =i 592 0.75 568  0.86 0.87 (0.76, 0.99)
4 I | o | 592  1.47 568  1.86 0.79 (0.68, 0.91)
5 I | e 592  4.65 568 5.23 0.89 (0.77, 1.02)
6A I — 592  6.07 568  8.29 0.73 (0.61, 0.87)
6B I —i 592 7.1 568  9.26 0.77 (0.64, 0.91)
TF I e 592 468 568 5.33 0.88 (0.76, 1.01)
9V I - 592  3.84 568  4.26 0.90 (0.79, 1.03)
14 I | 592  8.30 568  9.80 0.85 (0.73, 0.99)
18C I i 592 9.99 568 12.75 0.78 (0.68, 0.91)
19A I | 592 13.43 568 15.09 0.89 (0.78, 1.02)
19F I — 592  8.68 568  9.75 0.89 (0.77, 1.03)
22F I — 592 3.29 568 4.33 0.76 (0.65, 0.89)
23F I — 592  5.68 568  6.82 0.83 (0.70, 0.98)
33F ! . 592 9.19 568 10.69 0.86 (0.75, 0.99)
0.5 1 2

GMT Ratio Log, Scale
(Concomitant/Nonconcomitant)

Summary

+ Concomitant administration of V114 and QIV is generally well
tolerated, with a safety profile that is comparable to
nonconcomitant administration of V114 and QIV

* V114 administered concomitantly with QIV is noninferior to
V114 administered nonconcomitantly with QIV based on the
serotype-specific GMTs at 30 days postvaccination with V114,
despite slightly lower GMTs

* QIV administered concomitantly with V114 is noninferior to
QIV administered nonconcomitantly with V114 based on the
strain-specific HAl GMTs at 30 days postvaccination with QIV

* The immunogenicity results were consistent in people with or
without a history of previous PPV23 administration and across
the age-groups studied

» Between-group comparisons of IgG GMCs at 30 days
postvaccination with V114 are consistent with the between-
group comparisons of OPA GMTs

* V114 can be administered concomitantly with inactivated QIV
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