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Risk of narcolepsy in children and young people receiving AS03 adjuvanted pandemic A/H1N1
2009 influenza vaccine: retrospective analysis.
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Abstract
OBJECTIVE: To evalsate tha rigk of narcolepsy in chidren and adelescents in England targeted for vaccinabion with AS03 aduvanted

pandemic AHINT 2000 vaccing (Pandemrix) from October 2009,

DESIGH; Retrospective analysis. Cnical information and resulls of sleap tests were axiracted from hospal nobes betwesn Sugust 2011
and Fabruary 2012 and reviewed by a0 expart pansl io confim the dagnosis. Vasenaton and shecal hatones vwars sblamsed from ganaral
practiioners,

SETTING: Skeep cantres and pasdiatnic neurclogy centres in England.

PARTICIPANT5: Chisdren and young peophs aged 4-18 wih ansst of narcolspsy from January 2008

MAIN QUTCOME MEA SURES: The odds of vaccination in those with narcolepsy compared with the age maiched Englsh population afler
adjsstmant for cinical conditions that werne indications for vaccinabon. The incidence of narcolepsy within st manths of vaccination
compared with the incidence outside this penod measured with the self controlled cases senes method.

RESULTS: Case nofes for 245 chidren and young peopls wers reviewed, 75 had narcolepsy (56 with cataplexy) and onset after 1 Janusary
2008, El=ven had besn vaccnabed bafore onsal; saven within s months. In those with a disgnosis by Juby 2011 the odds rabo was 14.4
(95% confidence interval 4.3 to £8.5) for vaccination af any time befone onsel and 16.2 (3.1 to B4.5) Tor vaccination wihin six months
betore onsel. The relative incidence from the self controlled cases series analysis in those with a dRagnosis by July 2011 with ansed from
Cctober 2008 to December 2010 was 5.9 (2.1 to 47.9). The atiributable risk was estimated a5 between 1 in 57,500 and 1 in 52,000 doses.

CONCLUSION: The increased risk of narcolepsy afler vaccination with AS03 aduvanted pandemic AH1NT 2009 vaccine indicates & causal
association, consisten! with findings from Finland. Because of variable delay in diagnosis, however, the risk might be overestimated by more
rapid referral of vaccinated children,
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“The increased risk of narcolepsy after vaccination with ASO3 adjuvanted pandemic A/H1N1
2009 vaccine indicates a causal association, consistent with findings from Finland. “
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Inflammatory responses to trivalent influenza virus vaccine among pregnant women.
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Abstract

OBJECTIVE: In the U.5., seasonal frivalent nfluenza virus vaccine (TV) is currently universally recommended for all pregnant women.
However, data on the maternal nflammatory response to vaccination is lacking and would better delineate the safety and chnical utiity of
immunization. in addition, for research purposes, vaccination has been used as a mild immune trigger to examine in vive inflammatory
responses in nonpregnant adults. The utiity of such a model in pregnancy is unknown. Ghven the clinical and empirical justifications, the
current study examined the magniude, time course, and varance in inflammatory responses folowing seasonal influenza vinss vaccination
Among pregnant women.

METHOOS: Women were assessed prior to and at one day (n=15), two days (n=10]), or approximately one week (n=21) folowing TIV.
Serumm interieulin (L6, lumor necrosis factor (THF g, C-reactive protein (CRP), and macrophage migration inhibdory factor (WIF) were
dedermined by high sensiivity mmunoassay.

RESULTS: Significant increases in CRP were séen al one and two days posi-vaccination (ps<05). A simiar effect was seen for THF-g, for
which an increase at two days posi-vaccination approached statistical significance (p=.08). There was considerable variabilty in
magnitude of respanse; coefficients of variation for change at two days post-vaccination ranged from 122% to T26%, with the greatest
variabiity in IL-6 responses al this timepoint.

COMCLU SION 3: Trivalent influenza virus vaccination eliciks a measurable inflammatory response among pregnant women. There is sufficient
variabity in response for testing assocations with cinical oulcomes. As adverse perinatal heath outcomes including preeclampsia and
preterm birth have an inflammatory component, a tendency toward greater inflammatory responding to immune triggers may predict risk of
adverse outcomes, providing insight into biclogical mechanisms underiying risk. The inflammatory response slicited by vaccination s
subsiantialy mider and more tranaient than seen in infectious liness, arguing for the clnical value of vaccination. However, further
rasaarch is needed to confirm that the mid inflammalory response elcied by vaccination is benign in pregnancy.

Copyright & 2011 Elsevier Lid. All rights reserved
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“In sum, this study demonstrates that trivalent influenza virus vaccine (TIV) elicits a
measurable inflammatoryresponse during pregnancy, and that considerable variability is
seen between women in the magnitude of this response.”
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Inflammation-related effects of adjuvant influenza A vaccination on platelet activation and I n ﬂa mmatﬂw Ma rkerS P riUr tU d nd Aﬁ:er

cardiac autonomic function.
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Abstract

BACKGROUMD: inflammation, platelst reactiity and cardiac autonomic dysfunction increase the risk of cardiovascular events, but the
relstionships befween these prognostic markers are poorly defined. in this study, we nvestigated the effect of an nflammatony stimulus
(influenza A vaccine) on platelst activabon and cardiac autonomic function.

METHODS: Ve measured sarum C-reactive protein (CRP) and interleuking kevels, monocyte-platelel aggregates (MPAs) and
monacyle/platelet recephor expression before and after adpvant influenza A vaccination in 28 patients with type § diabefes (mean age 621
+ & years, 15 men). Twenty-four-hour Holer elecirocardiogram was recorded 24 h before and after vaccination; haan rate variabilty (HAV)
was assessed as o measure of cardiac autonomic function.

RESULTS: inflammalory cytokines, P4, formation and moenocyte/plaielst recaplor sxpresaon increased afier vaccnaton. CRP was 26+ 28
and 7.1 2 5.7 mg L=* 48 h before and afer vaccination, respectively (P < 0.0001), MRV parameters decreased after vaccination compared to
bazebne, with very low-frequency ampllude showing the most significant change (34.6 + 11.8 and 31.0 £ 10.2 ma 48 h before and afier
vaccination, respectively; P =0.002), A significant correlation was found between percentage changes in CRP kevels and in most HRY
variables, with the most significant comelations between changes in CRP levels and changes in standard deviation of all normal RR intervals
(r=0.43 P=0.02)

COMCLUSHN 5: Together with an inflammatory reaction, influenza A vaccine induced platelet activation and sympathovagal imbalance
towards adrenargic predominance, Significant correlations were found between CRP levels and HR\V paramelers, suggesting a
pathophysiological ink bebween inflammation and cardiac autonomc reguiation. The vaccina-related plateist activation and cardac
sutonomic dysfunclion may transiently incréase the risk of cardiovascular events,
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“Together with an inflammatory reaction, influenza A vaccine induced platelet activation and
sympathovagal imbalance towards adrenergic predominance... The vaccine-related platelet
activation and cardiac autonomic dysfunction may transiently increase the risk of
cardiovascular events.”
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Vaccine-Induced Anti-HA2 Antibodies Promote Virus
Fusion and Enhance Influenza Virus Respiratory Disease

Surender Khurana,' Crystal L. Loving,” Jody Manischewitz,’ Lisa R. King," Phillip C. Gauger,®
Jamie Henningson,® Amy L. Vincent,** Hana Golding'*

Vaccine-induced disease enhancement has been described in connection with several viral vaccines in animal
models and in humans. We investigated a swine model to evaluate mismatched influenza vaccine-associated enhanced
respiratory disease (VAERD) after pHIN1 infection. Vaccinating pigs with whole inactivated H1NZ (human-like) virus
waccing (WIV-HIM2) resulted in enhanced preumonia and disease after pHINT infection, WIV-HIN2 immune sera
contained high titers of cross-reactive anti-pHIN1 hemagglutinin (HA) antibodies that bound exclusively to the HAZ
domain but not to the HA1 globular head. No hemagglutination inhibition titers against pH1N1 (challenge virus)
were measuned. Epitope mapping using phage display library identified the immunodominant epitope recognized
by WIV-HIMNZ immune sera as amino acids 32 to 77 of pHIN1-HAZ domain, close to the fusion peptide. These cross-
reactive anti-HA2 antibodies enhanced pHIN infection of Madin-Darby canine kidney cells by promating virus
membrane fusion activity. The enhanced fusion activity correlated with lung pathalogy in pigs. This study suggests
a role for fusion-enhancing anti-HA2 antibodies in WAERD, in the absence of receptor-blocking virus-neutralizing
antibodies. These findings should be considered during the evaluation of universal influenza vaccines designed to
elicit HAZ stem-targeting antibodies,

Khurana et al. 2013 Sci Translational Med
DOI: 10.1126/scitranslmed.3006366
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“Vaccinating pigs with whole inactivated H1IN2 (human-like) virus vaccine (WIV-H1N2) resulted
in enhanced pneumonia and disease after pH1N1 infection.”
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e Hospitalizations in Asthmatics Receiving
Fiu Vaccination in Asthmatics: Does It Work?. Influenza VVaccine

A Y. Joshi, MD', V. M. lyer, MOMPH , ML F. Hartz, MO, G. W. Vislchack, MO,PR.D, A. M. Patel, MD and J. T. Li, MD,PR.D .
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INTRODUCTION: Infugnza is known 10 be associaled with asthma exacerbation bul e effectiveness of the Fralent inactvaled
T vacring (TIV) in asthmalos is urknown.

METHODS: We conductod a cobovt sfudy of all pediatric subjocts| B monthe 1o 18 yoars age) who woere evaluated at Mayo
Ciinic. Rochestor, M. LISA who had latoratory confrmed influenza during each lu season from 1999-2006 1o evaluate the
eflicacy of TIV. A case control analysis was perormed with e cases and the cortrols being the subjects with asthma who did
and ded not requined Fospitalraton with the irdheen s Sness respecively.

RESULTS:

Theere wiie 236 Sulpicts with Lsboratory confrmed miluenza fom 1996-2006.

In asseseng the efectveness of Ba TIV o preventeg Fospitaleaton wil inBuenza in all subjpcts, thare was an averall erd
towaeds hugher rates of hospiakzabon in submcts who gol the TIV as compared 10 the ones who did not gel the TIV{ OR:2.97, C1
1.3.6. 7L UG Coshimn-Manmel - Hasngrel (CAMM) st lor Asthims $1abud Strashcalion, (hers was 8 Snficent SEsocalon batween
hospialzaion in asthmalc subcts and TV [P=0.006).

In the asthmabc subsot:

Thare was no assocation bebween ER visl and receving the TIV sevenity of asthma and the risk of hosplakzation or the hospial
lengih of stay and receiving he TIV.

In assEEENg ACCeSS W0 madical cang, heve wias No association betwesn hosplalzalons and health care insurance plans (Odds
ratiocd.3, Pe 0,13}

CONCLUSION:

1) TIV did not prowde any profection agass hospialzabon n pedaing subjects’ esp. chidren with asihma, On the contrary, we
fewind & 3- lold increased rak ol hasplakraton in subects who ded gt the TIV vacone. This may boe a rellecon nol only of the
vaccing eflectvensss bul also the populaBion of children who are mone lkusly 1o get the vaccine.

2) More studies. are nosded 10 253835 nol only he immunogenicity bul also efficacy of dilerent infiuenza vaccines in asthmaiic

- Relative Number of Hospitalizations

Relative Number of Hospitalizations

Joshi et al. 2009 American Thoracic Society M Vaccinated ™ Unvaccinated
Conference Abstract

“In assessingthe effectiveness of the TIV for preventing hospitalization with influenzain all
subjects, there was an overall trend towards higher rates of hospitalization in subjects who got
the TIV as compared to the ones who did not get the TIV( OR:2.97,Cl: 1.3,6.7).




Primary Immunization of Premature Infants with Gestational Age <35

Weeks: Cardiorespiratory Complications and C-Reactive Protein Responses Increase in Events Dueto M Uf[lple Vaccines

Associated with Administration of Single and Multiple Separate : .
Vaccines Simultaneously Given Simultaneously

Maggaooh Pouacrrous, MDD, SHanon B Komorss, MDD, Ersromer L AREar, PHD), asn HERRETTA 5 Bans, MD

Objective To determine the incidence of candiorespimtory events and aboormal Corenctive protein (CRP) level psasciated
with administration of a single vaocine or multiple separate vaccines simultaneously,

Study design  Prospective observational study on 209 preterm infants at 22 months of age in the neonatal intensive care unit
(NICU). Each infant received cither a single voecine or muoltiple vaccines on one doy. CRI* levels and canliorespirntory
manifestations were monitoned for 3 days fodlowing immunization.,

Results  Aboormal elevation of CRIP level occurmed in S5% of infants sdministened multiple vaccines and up to T09% of those
diven a single voccine, Overall, 16% of infants hod voccine-nssociated cordiorespiraton: events within 4% hours postimmuni=
zation. In ledistic regression url.Lll}h:i.u. abnormal CRIP values were associated with |:||:|Iir.|||.' vacvines (0K, 15.77; 95% CI
5004577 and severe intraventricular hemorrhage (IVH) (OR. 2.25: 95% C1 1.02-5.13). Canliorespiratory events were
nssowinted marginally with receipt of multiple injections (08, 3062 95% C1 029913, 25) and significantly with gastroesophageal
reflux (GER) (OR. 4.76: 5% €1 1.22-15.52).

Conclusion CRP lovel is expected 10 be elevated in the 45 hours following immunizaton. In a minerty of infans
Immanized, cardiorespiratorny events were sssoclated with presumed need for intervention, Underving medical conditions aml
puossibly multiple njections are associated with cardiorespiratory events, Precautionary monitering following imanizations
is warrited, [ Pediote 2007:151:167-72)
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“Cardiorespiratory events were associated marginally with receipt of multiple injections (OR,
3.62; 95% Cl 0.99-13.25) and significantly with gastroesophagealreflux (GER) (OR, 4.76; 95% Cl
1.22-18.52)”
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