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Background: In 2013, a recombinant trivalent influenza vaccine (RIV, Flublok®, 
Sanofi Pasteur) was licensed for use against influenza virus subtypes A and B contained 
in the vaccine for persons 18–49 years of age and approved for all adults ≥18 years of 
age in 2014. The study aim was to evaluate the safety of RIV compared with trivalent 
standard-dose, inactivated influenza vaccine (IIV3) in Kaiser Permanente Northern 
California (KPNC).

Methods: This was an observational, retrospective cohort study including all per-
sons ≥18 years vaccinated in KPNC facilities with RIV or IIV3 during the 2015–2016 
influenza season as part of routine clinical care. We compared the rates of pre-specified 
diagnoses of interest (Guillain-Barré Syndrome, pericarditis, pleural effusion, narco-
lepsy/cataplexy, asthma, acute hypersensitivity reactions and fever) using International 
Classification of Diseases codes during post-vaccination risk intervals 0–2, 0–13, 0–41, 
and 0–180 days, as well as all-cause hospitalization rates 0–180 days following vaccin-
ation. Comparing cohorts, we estimated odds ratios (ORs) and 95% confidence inter-
vals (CIs) using logistic regression analyses adjusted for age, sex, race/ethnicity, month 
of vaccination, and concomitant receipt of other vaccinations.

Results: During the study period, 21,976 persons received RIV and 283,683 
received IIV3. Comparing RIV with IIV3, there were no statistically significantly ele-
vated outcomes. RIV vaccination was associated with significantly decreased fever in 
the 0–41 day risk interval (OR 0.38, 95% CI 0.14–0.86) and all-cause hospitalization 
(OR 0.66, 95% CI 0.61–0.73) in the 0–180 day risk interval. Further analyses found 
that the lower rates of hospitalization in RIV recipients was mostly, though not fully, 
related to pregnancy-related hospital events in the IIV3 cohort and to the presence of 
additional unmeasured confounding. There were no serious adverse events or deaths 
related to RIV or IIV3.

Conclusion: This study did not identify any safety concerns regarding the use of 
RIV in adults. Understanding the observed reduction in all-cause hospitalization will 
need additional studies.
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Background: Inactivated influenza vaccines (IV) efficacy is variable and 
sometimes poor. In this phase 1 trial the safety and immunogenicity of a novel 
nanoparticle adjuvant (Papaya Mosaic Virus (PapMV or PAL) at different dose 
levels combined with inactivated trivalent IV (TIV; FLUVIRAL® 2013–2014, 
GSK, Kirkland PQ) was assessed. Nonpathogenic in mammals, PAL is recognized 
as a pathogen-associated molecular pattern (PAMP) which stimulates innate, 
cell-mediated immunity (CMI) and adaptive immunity in naïve mice through ac-
tivation of toll like receptor 7 and 8.

Methods: Healthy persons 18–50 years of age were randomized to one of 6 study 
groups: 30 µg, 60 µg, 120 µg or 240 µg of PAL with 0.25 mL TIV, 240 µg of PAL with 
0.125  mL TIV, or control (0.5  mL TIV). Solicited local and general adverse events 
(AE) were collected Day (D)0 to 6, unsolicited AE to D28, and serious AE to D1095. 
Hemagglutination-inhibition assays (HI), antibody to Influenza A virus nucleoprotein 
(NP), and peripheral blood mononuclear cells (PBMC) for measurement of interfer-
on-gamma (IFNg) ELISPOT (response to PepMix influenza A H2N2 Ann Arbour NP, 
MP1, and an influenza peptide pool), granzyme B, and IFNg:IL:10 ratio were collected 
on D0, 7, 28, 120, and 180.

Results: The most common solicited AEs were transient mild-to-moderate local 
pain (62.5%–87.5% of participants/group), drowsiness (≤37.5% of participants/group) 
and generalized muscle aches (12.5–50% of participants/group). There was one unre-
lated SAE. All participants had HI and anti-NP titers at baseline. HI GMTs increased 
at D28 post vaccine in most groups (Figure 1) and waned over time. HI fold Ab (Far) 

responses to TIV strains were poor in all groups (≤37.5% of participants/group had 
4-Far to any strain). CMI results were consistent with humoral responses.

Conclusion: The PAL adjuvant in doses of 30 to 240µg combined with reduced TIV 
dosages was safe with no signals up to 3 years after vaccine. Reduced doses of TIV 
co-presented with 240 µg PAL had similar HI GMTs as TIV. The CMI results suggest 
that the assessment of PAL efficacy on TIV immunization would have to be conducted 
in an influenza naïve population.
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Background: Influenza vaccine efficacy/effectiveness can vary from season to 
season due in part to the dominant circulating strains and antigenic matching. This 
study reviews the relative vaccine efficacy/effectiveness (rVE) of high-dose inactivated 
trivalent influenza vaccine (HD-IIV3) compared with standard-dose influenza vac-
cines (SD-IIV3) in adults ≥65 years against influenza-associated outcomes across all 
influenza seasons, during seasons where A/H3N2 or A/H1N1 strains predominantly 
circulated, and where there was an antigenic match or mismatch of the vaccine and 
circulating strains.

Methods: A  systematic review was conducted for studies assessing the rVE of 
HD-IIV3 against probable/laboratory-confirmed influenza-like illness (ILI), hos-
pital admissions, and death in adults ≥65 years. Results from individual seasons were 
extracted from the identified studies, and surveillance data from each season were used 
to determine the dominant circulating strains and antigenic match. Results were then 
stratified based on clinical outcomes and seasonal characteristics and meta-analyzed to 
estimate pooled rVEs of HD-IIV3.

Results: 11 studies were meta-analyzed after screening 1,018 studies, providing data 
on 9 consecutive influenza seasons and over 12 million individuals receiving HD-IIV3. 
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Across all influenza seasons, HD-IIV3 demonstrated improved protection against 
ILI compared with SD-IIV3 (rVE  =  15.9%, 95% CI: 4.1–26.3%). HD-IIV3 was also 
more effective at preventing hospital admissions from all-causes (rVE  =  8.4%, 95% 
CI: 5.7–11.0%), as well as influenza (rVE = 16.1%, 95% CI: 7.4–24.1%), pneumonia 
(rVE  =  27.3%, 95% CI: 15.3–37.6%), pneumonia/influenza (rVE  =  13.4%, 95% CI: 
7.3–19.2%) and cardiorespiratory events (rVE = 17.9%, 95% CI: 15.0–20.8%). Some 
numerical differences were observed in the pooled rVE of outcomes in matched and 
mismatched seasons and in seasons where A/H3N2 or A/H1N1 strains were predom-
inantly circulating (Table 1).

Conclusion: Evidence over 9 influenza seasons suggest that HD-IIV3 is consistently 
more effective than SD-IIV3 at reducing the clinical outcomes associated with influ-
enza infection irrespective of circulating strain and antigenic match.

This study was funded by sanofi pasteur
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Background: Immunocompromised (IC) individuals are at higher risk for severe compli-
cations of influenza. Little literature describes vaccine effectiveness (VE) in this population. 
We evaluated VE for prevention of influenza-associated hospitalization among IC adults.

Methods: We analyzed data from adults hospitalized with acute respiratory 
illness (ARI) during the 2017–2018 FLU season at 9 hospitals participating in the US 
Hospitalized Adult Influenza Vaccine Effectiveness Network (HAIVEN) study. Details 
of disease severity, underlying health status, and vaccination status were obtained 
through enrollment interviews and medical records. Prior year clinical encounter 
diagnoses and enrollment interviews were used to define IC groups. IC groups were 
mutually exclusive. VE was evaluated with a test-negative case–control design using 
multivariate logistic regression with PCR-confirmed influenza as the outcome and vac-
cination status as the exposure, adjusting for age, race, and other factors, and stratify-
ing by immunocompromising conditions.

Results: Of 3524 adults hospitalized with ARI, 1210 (34%) had an immunocom-
promising condition. Chronic steroid (n = 397), chemo/radiation therapy (n = 242), 
hematologic condition (n = 175), and organ transplant (n = 144) were most common. 
HIV (n = 45) and stem cell transplant (SCT) (n = 28) were least common. IC patients 
were more likely to be vaccinated than non-IC (60% vs. 55%, P = 0.002). Overall, vac-
cination reduced risk of influenza hospitalization by 36% (95% CI: 24,46). Among IC 
adults, VE was 9% (95% CI: −25,34). VE was 32% (95% CI: 5,51) for chemo/radiation 
therapy, 29% (95% CI: 6,47) for chronic steroids, 29% (95% CI: -6,52) for hematologic 
conditions, −1% (95% CI: −50,32) for organ transplant, −48% (95% CI: −190,25) for 
HIV, and −154% (95% CI = −458,−15) for SCT (Figure 1).

Conclusion: Vaccination reduced risk of influenza hospitalization among adults with 
the most prevalent immunocompromising conditions in our cohort; however, it had little 
to no effect in other groups, such as in HIV and organ and stem cell transplant recipients. 
Results support using other preventative strategies in addition to vaccinating adults with 
immunocompromising conditions, such as vaccination of close contacts.
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Background: High dose (HD) influenza vaccine has been shown to be more effica-
cious than standard dose (SD) vaccine in multiple randomized trials. HD is currently 
the most commonly used vaccine in US seniors (≥65 years of age). In this study, we 
evaluated the real-world relative vaccine effectiveness (rVE) of HD vs SD over 3 in-
fluenza seasons.

Methods: This study includes a cohort of Medicare fee-for-service enrollees during 
influenza seasons 2011–2012 to 2013–2014 who received either HD or SD at a phar-
macy or an outpatient clinic. HD recipients were matched 1:1 to SD recipients based 
on location, date of vaccination, age, and gender. Fine-Gray subdistribution hazard 
models with competing risk of death were used to adjust for residual confounding. 
The study outcome of probable influenza was defined as any inpatient stay with an in-
fluenza diagnosis on the claim, or an outpatient medical encounter with a rapid influ-
enza test/culture followed by an antiviral prescription. Analyses were stratified based 
on vaccination location (clinic vs pharmacy) as it is expected that physicians carrying 
both vaccines may prioritize HD to frailer patients, while pharmacists may not exercise 
clinical judgment.

Results: Over the influenza seasons 2011–2012, 2012/–2013, and 2013–2014, 1.6–
2.2 million seniors were immunized at a pharmacy; and 3.3–3.5 million at a clinic. 
After matching, there were 535,598; 1,017,552; and 1,548,164 in the pharmacy cohort, 
and 821,662; 1,151,080; and 1,559,488 in the clinic cohort, across study years. The rVE 
over 2011/12, 2012/13, and 2013/14 during peak influenza circulation was 21.8% (95% 
CI: −5.9%, 42.3%), 14.8% (9.3%,19.9%), and 16.9% (9.2%, 23.9%), respectively, in the 
pharmacy cohort; and 16.5% (−5.9%, 34.2%), 15.1% (10.9%, 19.1%), 10.0% (2.9%, 
16.6%), respectively, in the clinic cohort.

Conclusion: HD was consistently associated with better protection against probable 
influenza events requiring outpatient or inpatient care. The slightly lower treatment 
effects observed in the outpatient clinic cohort could be a result of confounding by 
indication due to physicians triaging HD to frailer patients.
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Background: Demonstration of protection by a M2SR (M2 deficient Single 
Replication) monovalent H3N2 vaccine was assessed in a phase 2a clinical trial in 
which the challenge virus was substantially drifted from the vaccine. M2SR is an in-
vestigational, live virus vaccine containing hemagglutinin (HA) and neuraminidase 
(NA) selected from targeted Type A influenza strains. M2SR undergoes only a single 
round of infection in the respiratory epithelium but evokes an immune response pro-
file similar to wild-type influenza virus and protects ferrets against both homologous 
and heterologous influenza variants.

Methods: A  blinded, randomized, placebo-controlled human challenge study 
(EudraCT #: 2017-004971-30) was conducted with M2SR containing HA and NA from 
A/Brisbane/10/2007 (H3N2). 18–55-year-old subjects received 1 IN dose of saline or 
108 TCID50 of vaccine. 4 weeks later, 99 subjects were challenged IN with 106 TCID50 
H3N2 A/Belgium/4217/2015 (Figures 1 and 2).

Results: Adverse events (AE) were similar between placebo (N = 51) and M2SR 
recipients (N = 48) during the 28 days after immunization. After challenge with A/
Belgium/4217/2015, 35% of M2SR recipients experienced influenza infection and 
illness, compared with 49% of placebo subjects (Figure 3). An 18% reduction in viral 
load was noted after challenge for M2SR subjects. Serum microneutralization response 
to vaccine was detected in 54% of M2SR subjects (vs. 0/51 placebo subjects), and 
among these subjects a 34% reduction in viral load and 51% reduction in symptom 
scores was noted after challenge vs placebo. Among the 29% of subjects with post-vac-
cine response to both vaccine and challenge strains, a 62% reduction in viral load and 
56% reduction in symptom scores was noted after challenge with highly drifted H3N2 
(Figure 4).

Conclusion: One dose of M2SR protected healthy adults against influenza infection 
and illness with a highly drifted challenge strain. This is believed to be the first study to 
demonstrate protection against challenge with an influenza strain substantially different 


